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From the Editor’s desk 

 

 

 

Greetings of the season. 

The readers of this issue will find a list of new executive Committee of The Home 

Science Association of India(2025-2029).  

The field of Home Science has always contributed significantly through the 

knowledge and expertise from the grass root level to the apex bodies and 

organizations for the betterment of society. The critical situation of the world at 

present calls for the experts from our field to suggest families to cope up with crisis. 

The educational institutions must re-emphasize the importance of conservation of 

resources not only to the students but also to the community. Surely, each college 

and institution will take up such action programmes.  

Best Wishes, 

  

 

 

 

 

Prof. Maneesha shukul
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ABSTRACT 

 Increasing digital employment and easy accessible eatables made the life style changes among individual's 

leads to increase in the body weight, these results to the preferences for plus-size wear. Most expected and 

anticipated joyous occasion for each adult in their life time is their big fat wedding, the wedding attire plays 

very essential role for the wedding bride, but the purchase of wedding attire among plus-size women is hard 

and stressful, due to available products in the market is unfit in design, style and drape.  Plus-size consumers 

ready to spend more for this emotionally connected occasion.  There are studies which target on the plus-size 

casual and formal attire but not much study related to the plus-size wedding attire, this study highlights on 

the “Emerging trends on the choices of wedding attire among plus-size women” in Chennai city.   A survey 

conducted among 110 plus-size women from Chennai, who are recently married.  The findings reveal that 

emotional connection plays a crucial role in bridal outfit selection opting for variety in styles, design and 

fabric that harmonize with their personality.  Brides influenced with the celebrity wedding attire, but hesitate 

to try due to body shaming.   Exceeded the budget allotted for the attire due to less collection, to source 

special fabric, spend for specialized bridal studio and to add surface ornamentation towards their wedding 

attire.  Prefer custom-made wear for its durability, finishing, styles and fitting when compared to ready-to-

wear. The study will help the designers and promoters to identify the requirement of the plus-size women 

buying practices, AI-driven design tool, and virtual fitting for the plus-size women customers for their 

satisfying purchase. 

 Keywords: Choices, Custom-made, Plus-size, Ready-to-wear, Wedding attire 

 

INTRODUCTION 

 

 Plus-size brides always prefer to purchase the best wedding attire based on their body type, so that it 

makes comfortable throughout the celebration.   Plus-size women are often forced to prefer the 

accessible products than unique choices.   Every bride looks gorgeous and elegant on her big day 

irrespective of her body type. Wearing the right kind of outfits on the wedding helps to flaunt the 

curves.  To give stunning impression to the spouse and the invitees when added with confidence and 

a smile to the desired style.  To be attractive and glamorous, wearer prefers to have a suitable fit, 

trendy and pleasing to the eye and to make sure that the bride’s vision to be fulfilled.  Plus-size 

women are the most disappointed buyers towards the wedding attire, facing much difficulties when 

purchase due to high price, outdated collection, less variety and design details, unsuitable fabric, 

mailto:hariffa.jameela@gmail.com
mailto:hariffa.ayesha@gmail.com


The Indian Journal of Home Science 2026: 38(1) 
 

2 
 

fitting issues (Alba.et.a1.,1997). The overweight and obesity rate has been raised in the fast-moving 

world its vital and necessary for the manufacturer to include the garments which suits the larger 

women (Hemanth Kumar.et.al., 2019) 

 

LITERATURE REVIEW 

According to Amanpreet Kaur, (2019) the study shows that heavy investment (1–20 lakhs) in 

wedding apparel and the preference for designer boutiques over mass-market retail for bridal wear. 

According to Choy.et.al., (2004) a research website was developed to study mass customization of 

wedding gowns.  A sample of 100 young women aged 18-32 was recruited via email.  Results 

showed a high interest in wedding gown design involvement, with those with more personal 

technological devices and internet usage being more willing to purchase the designed gown.  Four 

categories of bridal websites were identified: marketing, browsing, advice and customizing.   The 

study suggests identifying potential customers, evaluating product types and using internet 

customization strategies.  

Matthews and Romeo (2018) conducted a study to examine the apparel needs of plus-size women 

and how these needs influence their shopping behaviours, motivations, apparel demands, and 

cultural perspectives among 31 participants.  The results revealed that plus-size women felt 

underprivileged by the limited availability of appealing apparel options in the retail market. 

 

According to Rana, (2020) the study shows that, shoppers are exposed to multiple brands and have 

options to buy through various channels, both online and offline.  Amid these options, the plus-size 

apparel segment remains a niche that is still underexplored.  With the increase in body positivity 

and self-acceptance, consumers are seeking plus-size options in ready-to-wear clothing, rather than 

relying on custom-made. 

 

OBJECTIVES 

1. To assess the age group of the plus-size married women. 

2. To examine the choices of ready-to-wear and custom-made plus-size wedding attire. 

3. To study the problems faced towards wedding attire among plus-size women. 

 

METHODOLOGY 

 To conduct this study, a self-developed questionnaire tool was used. Secondary data collected 

from the research papers, theses, dissertations, E- resources, magazines, text books and journal 

articles.  The obtained data was presented by tables and figures. 

SAMPLES AND SAMPLING METHOD 

 The area of the study was in Chennai of South India.  110 plus-size married women were selected 

by purposive sampling method from north, south and central part of the Chennai city. 
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TOOLS USED 

 To study on the “Emerging trends on the choice of wedding attire among plus-size women” a self-

developed questionnaire was used.  The tool consists of various questions related to the age group, 

choices of ready-to-wear and custom-made wedding attire and problems faced by plus-size women 

towards wedding attire.  The data gathered was presented using figures and tables in simple 

percentage. 

 

RESULTS AND DISCUSSION 

 

       Objective 1: To assess the age group of the plus-size married women 

 

Table 1: Age group of the plus-size married women 

S. No  Age (in years) n=110 Percentage (%) 

1  Below 20 10 9 

2  20-24 40 36 

3  25-29 43  39 

4  Above 30 17  16 

TOTAL 110  100  

 

Interpretation 

From the above Table 1, it represents that the most of the plus-size married women belong to age 

group 25-29 years (39%), followed by 20-24 years (36%), above 30 years (16%) and below 20 

years (9%). 

 

Objective 2: To examine the choices of ready-to-wear and custom-made plus-size wedding  

attire 

Table 2: Choices of ready-to-wear and custom-made plus-size wedding attire 

 

 

S. No 

 

Choices of ready-to-wear and custom-made plus-size 

wedding attire 

n=110  Percentage (%) 

1. Long lasting and  durability Ready-to-wear  31 28 

Custom-made 79 72 

2. Cost effective Ready-to-wear  69 63 

Custom-made 41 37 

3. Desired  styles, colour & design 

 

Ready-to-wear            38 35 

Custom-made 72 65 

4. Perfect fitting Ready-to-wear  31 28 

Custom-made 79 72 

5. Good finishing Ready-to-wear  32 29 



The Indian Journal of Home Science 2026: 38(1) 
 

4 
 

Custom-made 78 71 

6. Surface embellishments & ornamentation Ready-to-wear  60 55 

Custom-made 50 45 

7. Overall satisfaction Ready-to-wear   38 35 

Custom-made 72 65 

Interpretation   

 From the above Table 2, it represents that most of the plus-size women preferred custom-made 

wedding attire due to long lasting and durability (72%), perfect fitting (72%) good finishing (71%) 

and overall satisfaction (65%), whereas plus-size women preferred ready-to-wear wedding attire 

for the cost effective (63%) and surface embellishments & ornamentation (55%). 

Below figures show the choices towards the ready-to-wear and custom-made plus size 

wedding attire. 

 

                     Figure1                                                                                 Figure 2 

 Ready-to-wear plus-size wedding attire                       Custom-made plus-size wedding attire 
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Objective 3: To study the problems faced towards wedding attire among plus-size women 

Table 3: Problems faced towards wedding attire among plus-size women 

 

 

S. No 

 

Problems faced towards wedding attire among plus-size women 
n=110 Percentage 

 (%) 

1. 

Emotionally connected towards wedding attire 

Yes 86  78 

No 24 22 

2. 
Shopping for a plus-size wedding dress is hard & stressful  

Yes 90 82 

No 20 18 

3. 
Dreamt to have celebrity styles wedding attire 

Yes 75 68 

No 35 32 

4. 
Hesitate to try on celebrity styles due to body shaming 

Yes 81 74 

No 29 26 

5. 
Prefer sarees for the big day due to fluctuation in size 

Yes 61 55 

No 49 45 

6. Plus size wedding attire is very expensive than standard 

size wedding attire 

Yes 85 77 

No 25 23 

7. 
Exceeded the budget allotted for my wedding dress 

Yes 73 66 

No 37 34 

8. 
Varieties & cost effective in online compared to offline 

Yes 66 60 

No 44 40 

9 All sizes are available in stores 

 

Yes 32 29 

No 78 71 

10 Tons of research and review before shopping the wedding 

attire 

Yes 70 64 

No 40 36 

11 Promotions on plus size wedding attire available Yes 30 27 

No 80 73 

12 Plus size wedding attires are outdated in stores Yes 80 73 

No 30 27 

 

Interpretation 

 From the above Table 3, it represents that the wedding attire is emotionally connected among 

plus-size wearer (78%) and agreed to the statement that shopping for a plus-size wedding dress is 

hard & stressful (82 %) dreamt to have celebrity styles (68%), hesitate to try on celebrity styles due 

to body shaming (74%),preferred sarees for their big fat day due to fluctuation in size (55%),plus 

size wedding attires are very expensive (77%), exceeded the budget allotted for their wedding 

attire (66%),  varieties and cost effective  in online compared to offline (60%), tons of research and 

review before shopping wedding attire  (64%) and plus size wedding attires are outdated in stores 

(73%) whereas disagreed to the statement  all sizes are available in stores (71%) and promotions on 

plus size wedding attire available (73%). 
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CONCLUSION 

 

Most awaited and predicted occasion for each grown-up people in their life time is their dream 

wedding, the wedding attire plays an essential and crucial role for the wedding bride, but the 

availability and satisfaction among plus-size women wedding attire is hard and stressful.  The 

study on the emerging trends on the choices of wedding attire among plus-size women from the 

Chennai city who are recently married to understand their purchasing behavior, choices and 

problems faced towards wedding attire, it shows that most of the respondents belong to the age 

group 25-29 years followed by 20-24, preferred custom-made attire for the durability, satisfaction, 

perfect fitting and good finishing whereas plus-size women preferred  ready-to-wear attire for cost 

effective and for the surface embellishments & ornamentation. Wedding attire is emotionally 

connected among plus-size wearer, shopping for a plus-size wedding dress is hard & stressful, 

dream for a celebrity style but hesitate to try on the celebrity styles due to body shaming, preferred 

sarees for their big day due to fluctuation in size.   Plus-size wedding attires are very expensive; 

they exceeded the budget allotted for their wedding attire.  The varieties and cost effective in 

online when compared to offline purchase, brides do tons of research and review before shopping 

the wedding attire and plus size wedding attires are often outdated in stores and not much 

promotions available for plus size wedding attire. Garment and apparel designers need to solve the 

challenges faced by the plus-size brides wear and produce garments that suit the wearer in the 

design details, fabric, perfect fitting by considering proper body measurements using AI measuring 

system and apply virtual fitting for the customers and give satisfaction during purchase. 

SCOPE OF THE STUDY 

1. This study will help to recognize the demand for plus-size wedding attire and to design and stock 

more plus-size collections in bridal studios and retail stores using AI tool and measuring system.  

2. This research can help to identify styles and options in the bridal industry. 

3. This study will help to contribute towards inclusive fashion and size acceptance in the textile and 

garment industry. 

RECOMMENDATION FOR THE FUTURE STUDY 

1. A study on the wedding attire among plus-size men in Tamil Nadu. 

2. To analyse the hair styles and accessories preferences to fit the attire among plus-size women. 
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ABSTRACT

The Red Fort, a significant part of India's cultural heritage, serves as an inspiration for artists and designers. The 

architectural and fashion worlds have many overlaps, with architects often applying scale, shape, and proportion 

to their personal styles. Fashion designers also draw inspiration from architecture, often using individual architects 

as inspirations. This study aimed to evaluate the acceptance of designs of home furnishing products inspired by 

Mughal monuments. In this study, the designs of Red Forts were collected from various sources, including books, 

literature, and the internet. Computer-aided design software were used in this study to create motifs and different 

designs of cushion cover, curtains and diwan sets.  A panel of thirty members evaluated the designs, selecting the 

best design for product development. The design of the cushion cover (Design No. CC 2) received the highest 

score in visual evaluation and was developed into a product through digital printing. The developed product was 

highly acceptable in all parameters, except economic feasibility. This study will inspire designers to collect motifs 

from the Red Fort and various other monuments to create home furnishings and apparel, ultimately reflecting the 

rich heritage of India in their designs. 

Keywords: Indian monuments, Red Fort, Home Furnishing, Computer Aided Design (CAD), Digital 

Printing. 

INTRODUCTION 

          India stands out as one of the most stunning countries globally, renowned for its vibrant culture 

and rich heritage. The northern region is home to numerous forts, palaces, minarets, mausoleums, and 

tombs that were constructed during the Mughal era. Many of these remarkable structures were erected 

under the rule of Rajputana, Dravidian, and Mughal emperors. These monuments serve as enduring 

testaments to the grandeur of India's rulers and the exceptional craftsmanship of its ancient artisans. 

The Mughals significantly influenced the Indian subcontinent through their Indo-Islamic-Persian style 

of art and architecture. Mughal structures are known for their imposing and ornamented architecture, 

which reflects the legacy of a glorious Mughal era with unique values, beliefs, interests, and tastes. 

(Jamil and Gulzar, 2017) Shah Jahan, a Muslim emperor, established Delhi in 1638 and built the famous 

Red Fort, which has become a UNESCO World Heritage site since 2007. The Red Fort is a symbolic 

monument that has witnessed numerous rulers and milestones in Indian history. 

mailto:priyankakesarwani@allduniv.ac.in
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The fields of architecture and fashion offer a wealth of sources of inspiration. Art, architecture, music, 

culture, and other elements serve as inspiration for many fashion designers. Designers are inspired by 

the colors, shapes, tones, and structures. The Red Fort is the epitome of elegance and complexity in 

terms of its forms, textures, and structure. 

Nowadays, a lot of textile and fashion designers take inspiration from historical monuments, develop 

designs through computer-aided designing software, and the designs developed through this software 

can be printed directly through digital printing techniques, and it is a new paradigm for the textile 

business. 

Therefore, the study was planned to create different motifs by taking inspiration from the Red Fort, the 

Mughal historic site, in order to design and produce a variety of home furnishings items. This study 

aims to incorporate unique features in the structure of the Red Fort for designing and developing various 

home furnishing items. The beauty of the Red Fort will be showcased through the home furnishing 

products.  

OBJECTIVE 

The objectives of the study are as follows: 

1. · To use computer aided designing software to create motifs inspired from Red Fort. 

2. · To use Red Fort motifs in various home furnishings product. 

3. · To develop home furnishing products through digital printing techniques. 

4. · To access the acceptability of the prepared products. 

METHODOLOGY 

The materials and methods that were utilized during the process of designing and developing home 

furnishings are discussed under the following headings: 

Collection of designs of Red Fort and development of motifs of Red Fort through CAD: 

Various sources, such as books, literature, and the internet, were used in order to collect the pictures of 

the Red Fort situated in New Delhi. The pictures of the Red Fort were collected from different views, 

i.e., front view, side views, top view, etc.  A total of fifteen motifs of “Red Fort” were developed through 

computer-aided design software, i.e., Corel Draw and Adobe Illustrator. 

Development of designs for home furnishing using CAD: 

The motifs developed through computer-aided design software were used for designing various home 

furnishing items such as cushion covers, curtains, and diwan sets. Five motifs were used for designing 

five sets of cushion covers, five curtain designs were made by using five different motifs, and similarly, 

another five motifs were used to develop five designs of the Diwan set. 
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Visual evaluation of the developed designs: 

The designs of home furnishings, such as Cushion covers, Curtains, and Diwan sets, were evaluated by 

a panel of thirty members of the University of Allahabad who were specialized in fashion designing. 

The panel member used a five-point ranking proforma (excellent, very good, good, fair, and poor) to 

evaluate the designs on the parameters: arrangement of motifs, appropriateness of design for 

product, color combination, and overall appearance. The highest-scored design from each category 

(Cushion covers, Curtains, and Diwan sets) was identified and was evaluated again by the panel. 

Visual evaluation of the selected designs from various categories and product development: 

The selected design from each category (Cushion covers, Curtains, and Diwan sets) was evaluated again 

by the panel of thirty members of the University of Allahabad Prayagraj on the parameters: arrangement 

of motifs, appropriateness of the design for a particular product, color combinations, and overall 

appearance using a five-point ranking proforma as discussed in section 2.3. The home furnishing item 

that scored the highest rank was selected and was developed into a product through a digital printing 

technique. Thereafter the acceptability of the developed product was assessed. 

Assessment for acceptability of the developed product: 

The developed product was evaluated by a panel of thirty members, and its acceptability was assessed 

on the parameters: suitability of fabric used, neatness and clarity of design, economic feasibility, and 

overall appearance. The acceptance of the developed product was assessed using the Weighted Mean 

Score (W.M.S.). 

Research design: 

The study focused on developing motifs by taking inspiration from the Mughal monument, (i.e., the 

Red Fort) using CAD and applying the developed motifs to create designs of home furnishing products. 

The evaluation was done by the panel of thirty members of the University of Allahabad, who were 

specialized in fashion designing. The data was gathered, coded, and tabulated. The visual evaluation of 

the developed design was analyzed using the mean score, and the acceptance of the product was 

assessed using the weighted mean score (W.M.S.). The weighted mean score was calculated by the 

given formula. 

W.M.S=   
𝑁𝑜 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 (𝐻𝐴)𝑥3 + 𝑁𝑜 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 (𝐴)𝑥2 + 𝑁𝑜 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡 (𝑆𝑊𝐴)𝑥1

𝑇𝑜𝑡𝑎𝑙 𝑛𝑜 𝑜𝑓 𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡
 

The acceptance level of W.M.S was analyzed within specific ranges (Gagoi et.al). 

• Highly acceptable (HA)               :     2.34-3.00 

• Acceptable (A)                            :    1.67-2.33 

• Somewhat acceptable (SWA)      :    0.0-1.66 
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RESULT AND DISCUSSION 

Developed motifs of “Red Fort” using CAD: The fifteen motifs of the “Red Fort” were created using 

computer-aided design software, and are shown in Figure 1 (M1-M15).
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Developed designs for home furnishing items using CAD: A total of fifteen home furnishing designs 

were created using computer-aided design software, including five for cushion covers, five for curtains, 

and five for the  Diwan set, as shown in Figures 2 to 4. 
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Average scores obtained based on visual evaluation of developed designs: The panel 

members evaluated all designs for home furnishings, including Cushion covers, Curtains, and Diwan 

sets, to select the best design from each category. The results are shown in Tables 1 to 3 and are 

discussed below. 

Average scores obtained based on visual evaluation of the design of the cushion cover: In order to 

determine which of the five created designs of cushion cover was the best, the panel members visually 

assessed each design. Figure 2 depicts the created designs of the cushion cover, and Table 1 shows the 

result of the visual evaluation. 

Table 1: Average scores of visual evaluations for the designs of the cushion cover 

Design 

Number 

Arrangement 

of motifs 

Appropriateness of 

design for Cushion 

Cover 

Color 

combination 

Overall 

appearance 

Total 

CC 1 4.1 3.9 4.1 4.2 16.3 

CC 2 4.4 4.4 4.6 4.5 17.9* 

CC 3 3.8 3.9 4.0 3.8 15.5 

CC 4 4.1 4.2 4.3 4.4 17.0 

CC 5 4.1 3.7 3.7 3.7 15.2 

*Highest score 

       Table 1 depicts the average mean scores of the visual evaluation of the five developed designs of 

the cushion cover. The highest score was achieved by design number CC 2, which received a mean of 

17.9. Other designs, CC 4, CC 1, CC 3, and CC 5, received scores of 16.3, 15.5, and 15.2, respectively. 

Therefore, design CC 2 was chosen for further evaluation. 

Average scores obtained based on visual evaluation of the design of curtains: The panel 

members evaluated five curtain designs in order to decide the best design among the five designs 

developed for the curtains. Figure 3 shows the developed designs of the curtains, and Table 2 depicts 

the result of the evaluation. 

Table 2: Average scores of visual evaluations for the designs of Curtains 

Design 

Number 

Arrangement 

of motifs 

Appropriateness of 

design for Curtain 

Color 

combination 

Overall 

appearance 

Total 

C 1 4.0 4.0 4.0 3.9 15.9 

C 2 4.1 4.1 4.0 4.1 16.3 

C 3 4.0 4.0 4.1 3.9 16.0 

C 4 3.5 3.6 3.6 3.5 14.2 

C 5 4.1 4.1 4.2 4.2 16.6* 

*Highest score 

        Design number C 5 (Figure 3) scored the highest mean score (16.6), as it is evident from Table 2 

that, design number C 2 obtained the second-highest mean score (16.3). The designs C 3, C 1, and C 4 
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had mean scores of 16.0, 15.9, and 14.2, respectively. Thus, the design with the highest score (C 5) was 

chosen for further assessment. 

Average scores obtained based on visual evaluation of designs of Diwan set: In order to choose the 

“one” best design of the Diwan set, the panel members visually assessed each design. Figure 

4 depicts the designs of  the Diwan set, while Table 3 depicts the results of the visual evaluation. 

Table 3: Average scores of visual evaluations for the designs of the Diwan set 

Design 

Number 

Arrangement 

of motifs 

Appropriateness 

of design for 

Diwan Set 

Color 

combination 

Overall 

appearance 

Total 

D 1 3.6 3.5 3.4 3.4 13.9 

D 2 3.8 3.9 4.1 3.9 15.7 

D 3 3.5 3.6 3.6 3.5 14.2 

D 4 4.0 4.0 3.8 4.1 15.9* 

D 5 3.9 3.6 3.8 4.0 15.3 

*Highest score 

        Table 3 shows that design number D 4 (Figure 4) received the highest mean score (15.9) among 

various designs for the diwan set, followed by design number D 2 (15.7); further designs D 5, D 3, and 

D 1 scored 15.3, 14.2, and 13.9, respectively; thus, the highest-scored design of the Diwan Set was 

selected for the further evaluation. 

Visual evaluation of the selected designs from various categories for product development: The 

three selected home furnishing designs (CC 2, C 5, and D 4) were evaluated again by a panel of thirty 

members to determine the best design for product development. The results of the visual evaluation are 

presented in Table 4. 

Table 4: Average scores of visual evaluations for the selected designs from various categories 

Design 

Number 

Arrangement 

of motifs 

Appropriateness 

of design for 

particular 

product 

Color 

combination 

Overall 

appearance 

Total 

CC 2 4.3 4.5 4.4 4.6 17.8* 

C 5 4.0 4.1 4.1 4.0 16.2 

D 4 3.7 4.7 3.8 4.5 16.7 

*Highest score 

         Table 4 shows that the cushion cover design (Design no. CC 2) received the highest score (17.8) 

among the three designs of home furnishings (cushion cover, curtain, and diwan set). The Diwan Set 
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design (Design no. D4) received the second highest mean score (16.7), and the Curtain design (Design 

no. C5) received the lowest score (16.3). Therefore, design number CC 2 was selected for product 

development. A set of cushion covers was developed, including five pieces, and the design was printed 

digitally through a digital printing technique. 

 

Acceptability of the prepared product: The product was evaluated by a panel of thirty members to 

assess its acceptability, focusing on various parameters. The results of the evaluation are presented in 

Table 5, which shows the results of the acceptability of the developed products. 

Table 5 Acceptability of the developed product 

Design No. Suitability of 

fabric used 

Neatness and 

clarity of the 

design 

Economic 

feasibility 

Overall appearance 

CC 2 2.76 2.86 2.23 2.73 

 

               As presented in Table 5, the developed product with design number CC 2 was “highly 

acceptable,” with a mean score of 2.76 on the parameter “suitability of fabric used.”. The WMS comes 

in the range “highly acceptable, “which means that the panel members extremely liked the fabric used 

for the development of the cushion cover.  

The motifs were printed digitally through a digital printing technique; therefore, the neatness 

and clarity of the motifs on the cushion cover were assessed. The result of WMS comes in the range of 

“highly acceptable,” as depicted in Table 5. It means that the motifs were printed very neatly and clearly 

on the cushion cover.  

         The judges evaluated the acceptability of the prepared product on the parameter of economic 

feasibility, and Table 5 shows that the WMS is 2.23, which comes in the range of “acceptable.” 

Compared to other cushion covers on the market, the cushion cover was slightly expensive. This is 



The Indian Journal of Home Science 2026: 38(1) 
 

18 
 

because only one set of cushion covers was created. If it is put into mass production, the cost of the 

product will significantly decrease. 

         The overall appearance of the cushion cover was also assessed, and it is depicted in Table 5. The 

table shows that the WMS of the parameter “overall appearance” is 2.73, which comes in the range of 

“highly acceptable.”. According to the panel members, the cushion cover was highly liked and appraised 

by the panel members. 

CONCLUSION 

The cushion cover with design number CC 2, which features the beautiful Red Fort design transferred 

through digital printing on home furnishings, was extremely liked by the people. This product is 

expected to inspire designers to use Red Fort motifs in home furnishings and other textiles using 

computer-aided design software. It also helps to preserve the rich heritage of the Mughal era and opens 

doors for other monuments and architecture in textile design. 

REFERENCES 

• Encyclopedia. (2019). Mughal art and architecture. Encyclopedia.com. 

https://www.encyclopedia.com/reference/encyclopedias-almanacs-transcripts-and 

maps/mughal-art-and 

architecture#:~:text=Mughal%20art%20and%20architecture%2C%20a,empire%20(1526%E2

%80%931857) 

• Gagoi, N., Chaudhary, S. and Gagoi, M. (2016) Designing and construction of protective 

clothing for agriculture worker. International Journal of Engineering and technical research. 

6(3): 59-62   

• Jamil and Gulzar (2017). Structural Studies, Repairs and maintenance of heritage architecture 

XV, WIT Transactions on the built environments press. (171): 97. 

• Kiron, I. M. (2021). Application of CAD in Jacquard Designing.Textile Learner one stop 

solution for textiles.https://textilelearner.net/cad-in-jacquard-design/ 

• Kumar, R. (2020). Monuments of India.A travel 

website.https://monumentsofindia.ml/monuments.html 

• Menon, V.; Swetha, R. G. and Bai, S. K. (2016). Studies on influence of Mughal  architecture 

on clothing, Journal fram Science Special issue. 29(5): 751-754. 

• Przybylek, S. (2022). How are CAD & CAM used in textile? Study.com. 

https://study.com/academy/lesson/how-is-cad-cam-used-in-textiles.html 

• Indian Monuments. (2022). Cultural India: Indian Monuments. 

https://www.culturalindia.net/monuments/ 

 

 

https://www.encyclopedia.com/reference/encyclopedias-almanacs-transcripts-and-maps/mughal-art-and%20architecture#:~:text=Mughal%20art%20and%20architecture%2C%20a,empire%20(1526%E2%80%931857)
https://www.encyclopedia.com/reference/encyclopedias-almanacs-transcripts-and-maps/mughal-art-and%20architecture#:~:text=Mughal%20art%20and%20architecture%2C%20a,empire%20(1526%E2%80%931857)
https://www.encyclopedia.com/reference/encyclopedias-almanacs-transcripts-and-maps/mughal-art-and%20architecture#:~:text=Mughal%20art%20and%20architecture%2C%20a,empire%20(1526%E2%80%931857)
https://www.encyclopedia.com/reference/encyclopedias-almanacs-transcripts-and-maps/mughal-art-and%20architecture#:~:text=Mughal%20art%20and%20architecture%2C%20a,empire%20(1526%E2%80%931857)
https://monumentsofindia.ml/monuments.html
https://study.com/academy/lesson/how-is-cad-cam-used-in-textiles.html


The Indian Journal of Home Science 2026: 38(1) 
 

19 
 

 

FUSION OF FOLK AND FABRIC: INNOVATING BHAGALPURI 

SILK THROUGH MANJUSHA ART 

Dr. Madhu Sharan1 Ms. Mamta Kumari2 

Professor1, Research scholar2 

Department of Clothing and Textiles 

Faculty of Family and Community Sciences 

The Maharaja Sayajirao University of Baroda, Vadodara Gujarat 

sharan.madhu-ct@msubaroda.ac.in1, mishramamta.87@gmail.com2 

Membership No. 07/S-14/LF 

 

ABSTRACT 

Traditional Indian crafts embody complex systems of cultural knowledge, symbolic representation, and 

artisanal practice. These systems offer significant potential for contemporary textile innovation when 

approached through culturally sensitive design methodologies. This study investigates the integration of 

Manjusha art, an indigenous narrative folk art tradition of Bihar, into the design and production of Bhagalpuri 

Tussar silk material and subsequently in sarees. The research aims to develop innovative textile designs 

through the systematic translation of selected Manjusha motifs into weaving-compatible structures using 

graphing and peg-plan techniques. A co-creation framework was employed, involving weavers through the 

design and sampling process to ensure authenticity and technical feasibility. The outcomes demonstrate that 

Manjusha art can be effectively adapted at the structural weaving level without compromising its narrative and 

symbolic essence. The study contributes to craft-based design research by highlighting co-creation as a 

sustainable strategy for revitalizing traditional handloom practices while enhancing their contemporary market 

relevance. 

Keywords: Manjusha art, Bhagalpuri silk, textile innovation, folk art integration, co-creation, 

handloom sustainability, Indian crafts 

INTRODUCTION 

India’s traditional crafts and handloom sectors constitute vital cultural and economic systems that 

sustain regional identities, artisanal livelihoods, and indigenous knowledge transmission. However, 

these sectors increasingly face challenges arising from industrial competition, market 

homogenization, and declining generational participation. In response, design-led interventions that 

balance innovation with cultural continuity have gained scholarly and policy attention (Das, A.2020) 

Manjusha art, a lesser-documented folk art tradition from Bihar, is deeply embedded in ritual 

performance and narrative storytelling associated with the Bishahari cult. Despite its visual richness, 

the art form remains largely confined to ritual paintings and illustrative formats. Conversely, 

Bhagalpuri silk sarees, woven from Tussar silk, represent one of India’s most recognized handloom 

textiles, valued for their texture, durability, and artisanal quality. 

mailto:sharan.madhu-ct@msubaroda.ac.in1
mailto:mishramamta.87@gmail.com2
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This research explores the integration of Manjusha art into Bhagalpuri silk sarees as a strategy for 

textile innovation grounded in cultural heritage. The study is guided by a co-creation approach, 

positioning artisans as active contributors to the design process rather than passive executors. By 

embedding folk art motifs within the fabric structure, itself, the research moves beyond surface 

ornamentation toward a deeper form of craft integration. 

OBJECTIVES OF THE STUDY 

The study was undertaken with the following objectives: 

1. To identify and translate selected Manjusha art motifs into weaving-compatible textile 

designs using graph and peg-plan techniques. 

2. To apply these designs to Bhagalpuri Tussar silk through extra-weft weaving methods. 

3. To examine the role of co-creation in ensuring cultural authenticity, technical feasibility, and 

artisan empowerment. 

REVIEW OF LITERATURE 

Manjusha Art: Cultural Context and Visual Language 

Manjusha art originated in the Anga region of Bihar and is traditionally associated with the annual 

Bishahari festival, which venerates the snake goddess Bishahari. The art is narrative and sequential, 

employing compartmentalized frames (manjushas) to depict mythological episodes, particularly the 

legend of Bihula and Bala Lakhendra (Singh, 2018). Visually, Manjusha art is characterized by bold 

outlines, flat chromatic fields, symmetry, and symbolic imagery. Scholars note its cultural 

significance but also highlight its marginalization in mainstream art and design discourse (Jain, 

2014). 

Bhagalpuri Silk and Handloom Weaving Traditions 

Bhagalpuri silk weaving is an established handloom tradition centered in eastern Bihar, primarily 

utilizing Tussar silk. The weaving process involves graph-based designs, often executed through 

jacquard or dobby mechanisms (Mukherjee, 2017). While the tradition demonstrates strong technical 

resilience, design innovation remains limited, with motifs frequently confined to conventional floral 

or geometric forms. Scholars argue that sustainable growth in handloom sectors requires 

diversification through culturally grounded design intervention (Dhamija, 1999; Sethi, 2008). 

Folk Art Integration and Co-Creation in Textile Design 

Recent studies emphasize the integration of folk art into textile and fashion design as a means of 

cultural preservation, value addition, and market differentiation (Sinha & Verma, 2019; Vyas & 

Shah, 2020). Co-creation frameworks, which involve artisans as design collaborators, have been 

identified as effective strategies for enhancing skill development and craft sustainability (Kumar & 

Das, 2021). Design research scholars further argue that practice-led and participatory approaches are 

particularly suited to craft-based contexts (Nimkulrat, 2012). 
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THEORETICAL FRAMEWORK 

This study as planned in an interdisciplinary theoretical framework drawing from heritage studies, 

co-creation theory, and design anthropology. Together, these perspectives provide a conceptual 

foundation for understanding the transformation of traditional folk art into contemporary textile 

practice while maintaining cultural authenticity, artisan agency, and socio-cultural sustainability. 

Heritage Studies and Living Craft Traditions 

Heritage studies conceptualize traditional crafts not as static relics of the past but as living, evolving 

cultural practices embedded in social relationships, rituals, and local economies (Smith, 2006; 

UNESCO, 2017). From this perspective, heritage is continuously negotiated through use, 

reinterpretation, and transmission across generations. 

Manjusha art and Bhagalpuri silk weaving are both forms of cultural heritage, sustained through 

embodied knowledge, oral narratives, and practice-based learning. Integrating Manjusha motifs into 

woven textiles aligns with the notion of heritage as process rather than product, allowing the art 

form to evolve within new material and functional contexts. Rather than treating Manjusha art as a 

decorative overlay, this study embeds it structurally within the fabric, reinforcing its continuity as a 

living tradition. 

Heritage studies further emphasize the ethical responsibility of researchers and designers to avoid 

cultural extraction and commodification (Harrison, 2013). By situating design development within 

artisan communities and respecting symbolic meanings, the present study adopts a culturally 

responsible approach to heritage-based innovation. 

Co-Creation Theory and Participatory Design 

Co-creation theory emerges from participatory design and collaborative innovation literature, 

challenging hierarchical designer–maker relationships and advocating shared authorship between 

stakeholders (Sanders & Stappers, 2008). In craft contexts, co-creation recognizes artisans as 

knowledge holders whose experiential expertise is central to sustainable innovation (Kumar & Das, 

2021). 

Within this framework, artisans are positioned as co-designers rather than executors of externally 

imposed designs. Their tacit knowledge such as loom behavior, yarn response, and weaving 

constraints shapes the design outcomes at every stage. This approach aligns with social science 

perspectives on empowerment, agency, and inclusive development. 

In the present study, co-creation informed motif selection, graph development, and loom adaptation. 

Continuous feedback loops between researchers, weavers, and folk artists ensured technical 

feasibility and cultural appropriateness. The co-creation model thus functions not only as a design 

strategy but also as a mechanism for capacity building and skill enhancement within the artisan 

community. 
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Design Anthropology and Practice-Based Knowledge 

Design anthropology bridges ethnographic inquiry with design practice, emphasizing making as a 

mode of knowledge production (Gunn, Otto, & Smith, 2013). This approach values immersive 

engagement, material experimentation, and reflexivity, particularly in contexts where knowledge is 

embodied rather than textual. 

Craft practices such as handloom weaving operate through tacit, experiential knowledge that cannot 

be fully captured through conventional research methods alone (Ingold, 2011). Design anthropology 

legitimizes practice-based experimentation—such as motif graphing, sampling, and loom trials—as 

valid forms of scholarly inquiry. 

In this study, the act of translating Manjusha art into woven structures functions as both a creative 

and analytical process. The iterative cycles of design, weaving, evaluation, and modification 

generated insights into the material constraints and cultural possibilities of folk-art integration. This 

aligns with Nimkulrat’s (2012) argument that hands-on craft practice constitutes a form of 

intellectual engagement essential to design research. 

Integrative Framework for Craft Innovation 

By combining heritage studies, co-creation theory, and design anthropology, the study adopts a 

holistic framework that: 

• Recognizes traditional crafts as dynamic cultural systems 

• Centers artisan agency and collaborative authorship 

• Treats making and material experimentation as legitimate research methods 

This integrative framework enables a nuanced understanding of how folk-art traditions can be 

innovated responsibly within contemporary textile production. It also supports the study’s broader 

contribution to craft sustainability discourse by demonstrating how culturally embedded design 

interventions can strengthen both heritage preservation and economic viability. 

RESEARCH METHODOLOGY 

The study adopted a practice-based and qualitative research methodology, integrating design 

experimentation with participatory approaches. This methodological framework was selected to 

address the dual objectives of cultural preservation and textile innovation, particularly within the 

context of traditional craft practices where tacit knowledge and material engagement are central. 

Selection and Analysis of Manjusha Motifs 

The selection of Manjusha art motifs was carried out through a systematic content analysis of 

traditional Manjusha paintings, ritual manuscripts, and secondary visual documentation. Emphasis 

was placed on identifying motifs that hold strong symbolic, narrative, and cultural relevance 

within the Manjusha tradition, particularly those associated with the Bishahari cult and the legend of 

Bihula–Bala Lakhendra. 
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Based on frequency of occurrence, symbolic significance, and suitability for textile translation, the 

following motifs were selected: 

• Snake – representing protection, divine power, and fertility 

• Bihula – symbolizing devotion, resilience, and female agency 

• Lotus – denoting purity, renewal, and spiritual awakening 

• Kalash – symbol of auspiciousness, abundance, and continuity 

• Bird and Elephant – representing nature, strength, movement, and harmony 

Selected motifs were hand-traced from original visual sources to preserve their characteristic 

linear quality and folk aesthetic. The traced motifs were then stylized and simplified to achieve 

clarity, structural balance, and adaptability for weaving, while retaining their essential symbolic and 

visual identity. 

Development of Graph Motifs for Weaving Translation 

The stylized Manjusha motifs were translated into weaving-compatible graph formats suitable for 

execution using the extra-weft technique. This stage involved the conversion of freehand drawings 

into grid-based designs, where each grid unit corresponded to a single warp–weft intersection. 

The process included: 

• Conversion of motifs into pixelated grid representations 

• Alignment of motif proportions with loom constraints 

• Preparation of graph motifs to guide weft insertion 

• Development of multiple design variations exploring scale, repetition, density, and 

placement 

The graph development process ensured that the motifs could be technically executed on handlooms 

without compromising the visual essence of Manjusha art. These graphs also functioned as design 

communication tools between designers and weavers. 

Sampling and Weaving Process 

Pilot textile samples were developed using traditional handloom weaving techniques prevalent in 

the Bhagalpur region. The extra-weft technique was employed to incorporate the Manjusha-

inspired motifs directly into the fabric structure rather than as surface embellishments. 

Key aspects of the sampling process included: 

• Use of raw Bhagalpuri Tussar silk yarn for warp and weft 

• Experimentation with multiple weft color combinations to enhance motif visibility and 

reflect the chromatic character of Manjusha art 

• Testing of different warp–weft densities to achieve structural stability and visual clarity 

• Execution of samples representing border, body, and pallav placements 
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Each sample underwent visual and structural evaluation to assess motif legibility, fabric hand, and 

aesthetic coherence. 

Co-Creation and Artisan Collaboration 

A co-creation approach formed a core component of the research methodology, emphasizing 

participatory engagement with local weavers and Manjusha artists in Bhagalpur. This approach 

recognized artisans as knowledge holders and co-designers, contributing technical expertise and 

cultural insight throughout the process. 

The co-creation process involved: 

• Conducting design workshops to discuss motif symbolism, design intent, and technical 

feasibility 

• Incorporating artisan feedback to refine motif complexity, scale, and loom adaptability 

• Training weavers to interpret newly developed extra-weft graphs and adjust loom settings 

accordingly 

• Facilitating iterative design modifications through continuous dialogue and hands-on 

experimentation 

This collaborative process not only enhanced the quality and authenticity of the final textile samples 

but also supported skill development, design literacy, and creative empowerment among 

participating artisans. 

The methodological approach ensured cultural sensitivity, technical feasibility, and design 

innovation, aligning with established practices in design anthropology and craft-based research. By 

combining content analysis, practice-led experimentation, and participatory co-creation, the study 

offers a replicable framework for integrating folk art traditions into contemporary handloom textiles. 

FINDINGS AND DISCUSSION 

Design Translation and Technical Outcomes 

The translation of two-dimensional folk art into woven structures posed challenges related to 

pixelation, line continuity, and motif density. However, grid-based plotting enabled effective 

adaptation while preserving narrative identity. The study demonstrates that Manjusha motifs can be 

structurally embedded within fabric also. 
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Textile Samples and Aesthetic Evaluation 

Following motifs were selected for further study 

  

 

   

 

Snake (symbol of protection)                Lotus                                  Kalash (auspicious symbol)                                     

 

 

 

 

                                             Bird                                                                              Elephant  

Fig. 1 Selected motifs from Manjusha painting 

Understanding the symbolic meanings of these motifs is crucial for their responsible adaptation 

into textile design. When translated into woven structures, these motifs retain their narrative and 

cultural significance, transforming the textile into a medium of storytelling rather than mere 

ornamentation. 

The motifs employed in Manjusha paintings are not merely decorative elements but symbolic 

representations that convey moral values, cosmological beliefs, and collective memory. Each motif 

functions as a visual signifier within the larger narrative structure. 

Snake (Nāga): Symbol of Protection and Divine Power 

The snake is the most dominant and recurring motif in Manjusha art, owing to the art form’s 

association with the worship of the serpent goddess Bishahari. In this context, the snake 

symbolizes protection, fertility, regeneration, and divine authority. Unlike negative 

connotations often associated with serpents, the snake in Manjusha art represents a guardian force 

that governs life, death, and rebirth. Its depiction underscores the community’s belief in appeasing 

natural and supernatural forces to ensure well-being and protection from misfortune. The coiled or 

symmetrical representation of snakes also signifies balance and cosmic order. 

Lotus: Purity, Renewal, and Spiritual Awakening 

The lotus motif in Manjusha art carries pan-Indian symbolic meanings while being locally 

contextualized. It represents purity, spiritual awakening, and renewal, emerging unstained from 
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muddy waters. Within Manjusha narratives, the lotus signifies divine presence and auspicious 

beginnings, often associated with sacred spaces or moments of transformation. Its geometric 

symmetry complements the structured visual language of Manjusha art, reinforcing ideas of 

harmony and transcendence. 

Kalash: Auspiciousness, Abundance, and Cosmic Order 

The Kalash (ritual pot) is a powerful symbol of auspiciousness, fertility, abundance, and 

continuity of life. In Manjusha art, it frequently appears in ceremonial or narrative contexts, 

marking sacred thresholds or divine interventions. The Kalash embodies the concept of purna 

(wholeness), signifying prosperity and spiritual completeness. Its inclusion reflects the ritualistic 

origins of Manjusha paintings, which were traditionally created as offerings during the Bishahari 

festival. 

Bird: Freedom, Divine Messenger, and Natural Harmony 

Bird motifs in Manjusha art symbolize freedom, transcendence, and communication between 

the earthly and divine realms. They often function as narrative connectors, indicating movement, 

transition, or spiritual ascent. Birds also represent harmony with nature and the cyclical rhythms of 

life. Their stylized depiction aligns with the folk aesthetic of Manjusha art, emphasizing 

symbolism over realism. 

Elephant: Strength, Stability, and Royal Authority 

The elephant motif represents strength, wisdom, stability, and royal or divine authority. In 

Indian visual culture, elephants are often associated with power and protection, as well as with 

Lord Ganesha, the remover of obstacles. In Manjusha art, the elephant may signify social order, 

protection of sacred narratives, and auspicious beginnings. Its inclusion underscore’s themes of 

endurance and controlled power within the visual storytelling tradition. 

Sampling and Weaving 

• Pilot samples were woven on handlooms with extra weft technique. 

• Raw Bhagalpuri Tussar silk yarn was used. 

• Multiple weft and warp combinations were tested for optimal motif visibility. 
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                   Snake                                               Lotus                                         Kalash  

 

                                                                     

 

                                                                                                                                                                                                                   

                     

                         Bird                                                                 Elephant 

Fig.2 Motifs of painting woven on loom 

1. Yarns Used for base fabric 

Physical and Structural Characteristics: 

• Type: Non-mulberry (wild) silk 

• Texture: Slightly coarse with a natural slub, contributing to a rich tactile quality 

• Lustre: Moderate, with a natural matte-golden appearance 

Yarn Count and Form: 

• Warp yarn: Typically 20–22 denier or 2-ply reeled Tussar silk for strength and uniformity 

• Weft yarn: 40–60 denier spun or reeled Tussar silk, allowing flexibility in texture and 

drape 

• Twist: 8tpi (medium twist), maintaining softness while providing adequate cohesion 

The inherent irregularity of the silk contributed to its handcrafted aesthetic and aligned well with 

the folk visual language of Manjusha art. 
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2. Yarns Used for Extra-Weft Motif Development 

• Type: Dyed Tussar silk 

• Count: 80 denier 

• Advantages: Harmonized with the base fabric; preserves uniform silk character 

• Dye class : Reactive 

• Colours: Green, yellow, pink 

Five motif-based sample was successfully developed, representing border, body, and pallav 

placements. The use of multicolored extra wefts echoed the chromatic vibrancy of traditional 

Manjusha paintings while maintaining the tactile qualities of Tussar silk. 

 

Fig. 3. Motifs developed as a unit 

Artisan Perspectives and Co-Creation Impact 

Two artisans who were involved reported increased design awareness and creative confidence 

through participation in the project. Challenges included increased weaving time and initial 

difficulty in. interpreting complex graphs Nevertheless, the collaborative process fostered skill 

enhancement and design ownership.  

Market Relevance and Cultural Value 

Preliminary feedback from consumers indicated potential for niche and premium markets. The 

work was perceived as culturally authentic, artisanal, and differentiated qualities increasingly 

valued in ethical and heritage-based consumption.     

 

                                                                     

 

 



The Indian Journal of Home Science 2026: 38(1) 
 

29 
 

Table 1. Feedback of the consumers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

The study establishes Manjusha art as a viable and culturally rich design resource for innovating 

Bhagalpuri silk fabric and subsequently in sarees. By integrating folk art at the structural weaving 

level and employing a co-creation framework, the research advances both design innovation and 

craft sustainability. The findings reinforce the importance of participatory, practice-based research 

in revitalizing traditional crafts while preserving their cultural essence. 

 

 

 

No Attributes Responses n=30 

Agree Neutral Do not 

agree 

1 The integration of Manjusha art into Bhagalpuri 

silk gives the product a distinctive and exclusive 

identity. 

28 02 - 

2 The combination of traditional folk art and 

handloom silk enhances the perceived value of 

the product. 

26 03 01 

3 The storytelling and symbolic elements embedded 

in the design increase the desirability of the 

product. 

28 02 - 

4 Consumers who prefer exclusive, artisanal, and 

heritage-based products would be attracted to 

these textiles. 

30 - - 

When the Manjusha motifs used on sarees 

5 The sarees will appear suitable for niche markets 

that value cultural heritage and handcrafted 

textiles. 

30 - - 

6 I associate these sarees with craftsmanship, 

authenticity, and cultural richness. 

28 02 - 

7 I would consider these sarees appropriate for 

special occasions or high-end cultural events. 

28 02 - 

8 The uniqueness of Manjusha motifs will 

differentiates these sarees from mass-produced 

silk sarees 

30 - - 

9 The sarees have strong potential for positioning in 

boutique stores, exhibitions, or designer-led retail 

spaces. 

28 - - 
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RECOMMENDATIONS 

• Integration of underrepresented folk-art traditions into handloom textiles through structural 

design approaches 

• Capacity-building initiatives focused on graph reading and design interpretation for 

weavers 

• Expansion of Manjusha-inspired designs into diversified textile and lifestyle products 

• Policy-level support for co-creation-based craft development programs 
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ABSTRACT 

Traditional textile craftsmanship in Gangi, Tehri Garhwal, represents a legacy of self- sufficiency, 

environmental adaptation, and cultural continuity. This paper examines the indigenous techniques of wool 

processing, weaving, knitting, and ringal (bamboo) handicrafts practiced by the Gangi community, 

emphasizing their functional, social, and symbolic significance. The research adopted a qualitative 

ethnographic approach, incorporating field observations, interviews with artisans, and documentation of 

textile production methods. Findings revealed that textile practices in Gangi are deeply intertwined with the 

region’s geography, climate, and socio-economic structure, ensuring both sustainability and resilience. 

However, modernization, shifts in climatic patterns, and increased access to external markets have led to a 

gradual decline in traditional weaving and craft- making. While older generations continue to engage in 

indigenous textile production for household use, younger generations are increasingly drawn towards 

commercial fabrics and modern clothing, posing challenges to the preservation of these heritage skills. 

Despite these changes, traditional textiles retain their cultural significance, particularly in ceremonial contexts 

and festivals. The study underscores the need for targeted interventions, including craft revitalization 

programs, market linkages, and policy support to sustain Gangi’s rich textile traditions. By documenting these 

artisanal practices, this research highlights the delicate balance between tradition and adaptation, advocating 

for strategies that ensure their continued relevance in a changing socio-economic landscape. 

Keywords: Artisan Livelihoods, Cultural Heritage, Sustainability, Textile Craftsmanship, 

Traditional Weaving 

 

INTRODUCTION 

 

Traditional Textiles as Cultural Heritage 

Textile traditions have long been recognized as integral to cultural identity, reflecting 

historical continuity, environmental adaptation, and social structures. Across generations, 

indigenous textile practices have served not only as a means of clothing but also as a representation 

of craftsmanship, self-sufficiency, and community values. In many remote regions, textile 

mailto:tripti.fas22@lic.du.ac.in
mailto:sabina.sethi@lic.du.ac.in
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production remains deeply embedded in daily life, shaping the way people interact with their 

environment and sustain their livelihoods. 

The Himalayan region, in particular, is known for its distinct textile traditions, where 

communities rely on locally sourced materials to craft garments suited to harsh climatic conditions. 

Among these, the village of Gangi in Tehri Garhwal, Uttarakhand, stands as a remarkable example 

of an independent, self-sufficient textile culture, where traditional weaving and handicrafts remain 

essential to daily life. 

Gangi, Tehri Garhwal: A Centre for Indigenous Textile Production 

Nestled in the high-altitude landscapes of Tehri Garhwal, Gangi is a remote Himalayan village 

where traditional textile craftsmanship has been preserved across generations. Due to its geographic 

isolation, the community has historically relied on locally available raw materials, such as sheep 

wool and bamboo, to produce garments, household textiles, and essential handicrafts. Unlike many 

other weaving traditions that cater to trade or commercial markets, Gangi’s textile practices are 

rooted in necessity rather than economic activity. 

The primary textile crafts of Gangi include: 

• Wool Processing and Weaving – Utilizing Taana (backstrap loom) for fabric production 

• Handicrafts – Creation of bamboo-based household items (Ringal crafts) 

• Natural Dyeing and Finishing – Using locally sourced dyes and traditional techniques 

These age-old practices are deeply sustainable, relying on natural fibres, minimal waste 

generation, and eco-friendly production methods. However, with increasing external influences, 

changing climatic conditions, and the availability of mass-produced clothing, these traditions are 

gradually fading. 

Justification and Need for the Study 

While textile heritage has been widely documented in other regions of Uttarakhand, there is 

limited research focusing on the textile practices of Gangi, which differ from commercially driven 

weaving hubs.  

The significance of this study lies in: 

• Preserving Endangered Knowledge – Many textile techniques in Gangi are oral traditions 

passed down through generations, with no formal documentation available. 

• Understanding Sustainable Practices – The hand-woven textiles and handcrafted bamboo 

products in Gangi follow environmentally friendly production methods, offering insights into 

sustainable textile traditions. 

• Assessing Modernization’s Impact – As ready-made garments and synthetic materials become 

available, the younger generation is gradually moving away from traditional textile production. 

This study explores how modernization is reshaping textile identity in Gangi. 

Given these factors, there is an urgent need to document, analyse, and preserve the textile 

heritage of Gangi before these practices are lost to modernization and changing lifestyles. 

Scope and Significance of the Research 

This research contributes to textile conservation, cultural studies, and sustainability discourse 

by providing: 
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• Ethnographic Documentation – Recording step-by-step textile production processes, including 

wool processing, weaving, dyeing, and production of handicrafts. 

• Insights into Self-Sufficiency – Understanding how Gangi’s textile practices have historically 

ensured economic and environmental sustainability. 

• Perspectives on Modernization – Evaluating how changing clothing preferences, climate 

shifts, and external influences are affecting traditional weaving and handicrafts. 

 

 

OBJECTIVES 

In view of the above research was undertaken with following objectives 

1. To document the traditional textile production techniques in Gangi, Tehri Garhwal. 

2. To study the role of weaving and handicrafts in sustaining self-sufficiency and environmental 

adaptability. 

3. To examine the impact of modernization on traditional textile craftsmanship. 

By examining Gangi’s unique textile practices, their historical relevance, and the challenges posed 

by modernization, this study seeks to bridge the gap in literature and provide a comprehensive record 

of a fading textile tradition. Practices are the traditional methods and processes of making textiles 

(spinning, dyeing, etc). Craftsmanship is the skill, knowledge, and artistic ability of artisans in 

creating textiles. 

The study reflects practices through documenting production techniques, and craftsmanship 

through examining artisans’ skills, design sense, and adaptation to change. 

 

HYPOTHESIS & RESEARCH QUESTIONS 

Hypothesis 

Traditional textile production in Gangi, Tehri Garhwal, has historically ensured self- 

sufficiency and sustainability, but modernization, changing climatic conditions and external 

influences are gradually leading to a shift in practices. While some elements of weaving and 

handicrafts continue, the transition toward mass-produced clothing and synthetic materials is 

affecting the continuity of these traditional crafts. 

Null Hypotheses (H₀) 

H₀₁: There is no significant relationship between respondents’ age group and their 

involvement in traditional textile and handicraft practices in Gangi. 

H₀₂: Modernization factors (education level, market access, and availability of ready-made 

garments) have no significant influence on the decline of traditional textile craftsmanship. 

Alternative Hypotheses (H₁) 

H₁₁: There is a significant relationship between respondents’ age group and their 

involvement in traditional textile and handicraft practices. 
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H₁₂: Modernization factors (education level, market access, and availability of ready-made 

garments) significantly influence the decline of traditional textile craftsmanship. 

 

Research Questions 

The study seeks to answer the following key questions: 

1. Documenting Traditional Textile Production 

• What are the primary textile production techniques practiced in Gangi, including wool 

processing, weaving, and handicraft-making? 

• How do natural resources, such as sheep wool and bamboo, contribute to traditional fabric 

and craft production? 

2. Understanding the Role of Weaving and Handicrafts 

• How have textile production and handicrafts supported self-sufficiency in Gangi over 

generations? 

• What is the role of traditional textiles in cultural and functional identity within the 

community? 

3. Examining the Impact of Modernization 

• How has the introduction of ready-made clothing and synthetic materials influenced 

traditional textile practices? 

• What factors (climatic change, migration, and economic shifts) are driving changes in 

weaving and handicraft traditions? 

• How can traditional textile knowledge be preserved while adapting to modern needs? 

 

 

METHODOLOGY 

Research Design 

This study employed a mixed-method ethnographic research design combining qualitative 

documentation with basic quantitative analysis to examine traditional textile production in Gangi, 

Tehri Garhwal. The research focused on wool processing, weaving techniques, and handicraft-

making, analysing their cultural significance, sustainability, and changing practices. 

• Ethnographic fieldwork was conducted to gain in-depth insights into textile craftsmanship, 

material sourcing, and production methods. 

• Oral histories and participant observations were used to capture intergenerational knowledge 

transfer and craft adaptation. 

• Quantitative component was introduced to examine the relationship between demographic 

factors (especially age group) and participation in weaving practices using a Chi-square test of 

association. 
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Locale of the Study 

The study was conducted in Gangi village and its seasonal settlement, Reeh, in Tehri Garhwal, 

Uttarakhand. 

• Gangi, a remote Himalayan village, is known for its traditional weaving and self-sufficient craft 

production. 

• Reeh, located 10 km downhill, serves as a winter refuge for villagers due to extreme cold in 

Gangi. The migration pattern provided an opportunity to study seasonal variations in textile use 

and production. 

Sampling and Data Collection 

Sampling Technique 

• Purposive sampling was employed to select artisans, weavers, and elderly villagers with 

extensive knowledge of traditional textiles. 

• A cross-generational sample ensured insights from elders (custodians of tradition), middle-aged 

artisans (active weavers and craft makers), and younger villagers (adopting modern influences). 

Sample Size 

A total of 45 participants were selected, divided into three age groups: 

• 15–30 years (young adults exposed to modern influences) 

• 31–45 years (middle-aged individuals balancing tradition and change) 

• 46+ years (elders preserving weaving and handicraft traditions) 

Data Collection Methods 

• Semi-structured interviews with artisans and villagers to understand textile-making processes 

and their cultural relevance. 

• Focus group discussions with weavers, women’s groups, and elderly custodians of textile 

traditions. 

• Participant observation to document wool processing, spinning, weaving, dyeing, and 

handicraft-making techniques. 

• Photographic and video documentation of textile production processes, tools, and finished 

products. 

• Structured recording of respondent involvement in weaving (engaged vs. not engaged), used 

for statistical analysis 

Data Analysis 

The study adopted both qualitative and quantitative analysis techniques. 

Qualitative Analysis 

• Thematic analysis identified key themes related to traditional textile practices, sustainability, 

modernization, and cultural continuity 

• Comparative analysis between historical narratives, oral testimonies, and present practices 

assessed the trajectory of change 



The Indian Journal of Home Science 2026: 38(1) 

 

36 

 

Quantitative Analysis 

• A Chi-square test of independence was applied to examine the association between age group 

and involvement in traditional weaving practices 

• Respondents were grouped into age categories and classified as engaged or not engaged in 

weaving 

• The statistical test supported interpretation of generational participation trends and helped verify 

research hypotheses regarding the impact of demographic and modernization factors on 

traditional craftsmanship 

 

FINDINGS AND DISCUSSION 

 

This section presents the findings based on primary data collected from artisans, weavers, and 

villagers in Gangi, Tehri Garhwal. It explores the traditional textile production techniques, the 

cultural and functional role of weaving and handicrafts, and the impact of modernization on these 

practices. 

Traditional Textile Production in Gangi 

The textile production process in Gangi is deeply rooted in self-sufficiency and sustainability. 

The entire production chain, from wool processing to fabric weaving and finishing, relies on locally 

available materials and traditional techniques that have been passed down through generations. 

Unlike commercial textile centres, Gangi’s textile practices prioritize local consumption rather than 

large-scale trade. This ensures that the village remains largely self-reliant, with a minimal ecological 

footprint. 

 

Sorting and Scouring 

The production process begins with the careful sorting of wool based on its natural colours— 

black, white, and brown—each used for distinct textile products such as Lawa, Pankhi, and Angda. 

In contrast to mechanized textile industries where grading is a standardized process, grading in Gangi 

remains an informal practice, influenced by the specific needs of each household. 

 

 

Fig.-1: Rambouillet Sheep 

Source: Researcher 

 

Once sheared, the wool undergoes an essential cleaning process known as scouring, which 

removes dirt, grease, and impurities. The raw wool is soaked for approximately one day in large 
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metal vessels known as Bhagona or Pateli, after which it is washed in wooden containers Dhokar 

(Fig.-2). The wool is then beaten with wooden bats (Danda) for 1-2 hours to loosen impurities. 

 

 

 

 

 
 

Fig.-2: Dhokar (Wooden Container) 

Source: Researcher 

 

Fig.-3: Washing Of Wool In Dhokar 

Source: Researcher 

 

Following this, the wool is dried outdoors for 2-3 days. It is spread over chadri (cotton sheets), 

clean walls, wooden sticks, or bundles of dried grass to ensure thorough drying. This process relies 

entirely on natural methods, maintaining the wool’s integrity without chemical treatments. 

Carding and Spinning 

Once dried, the wool undergoes carding to align the fibres and remove any remaining tangles. 

This is done using traditional wooden combs, known as Kanghi, which help prepare the wool for 

spinning. After carding, the fibers are loosely twisted and wrapped onto a wooden rod called Dandi 

to prevent entanglement. The final spinning process is carried out using a Taakla (Fig.-5), a wooden 

tool specially designed for hand-spinning wool. With skilled precision, the wool is gradually 

transformed into thin strands of yarn, which are then wound into skeins or balls, ready for weaving 

or knitting. 
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Fig.-4: Winding Of Wool On Taakla 

Source: Researcher 

 

Fig.-5: Taakla (A Special Wooden Tool) 

Source: Researcher 

 

Weaving Techniques and Fabric Production 

Weaving in Gangi is performed using the Taana, a traditional back-strap loom that has been 

in use for centuries. This simple yet efficient tool consists of a set of wooden bars and a Patel 

(backstrap), which is wrapped around the weaver’s back, with the other end attached to a fixed 

structure such as a tree or a house hook. This technique allows the weaver to control warp tension 

using body movements, enabling fine-tuned adjustments throughout the weaving process. 

Weaving Process: 

a) Setup and Warp Preparation: The warp threads are stretched between a fixed object and the 
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weaver’s back strap, while the weft threads are inserted manually. 

b) Shed Formation: Wooden heddles are used to lift and lower the warp threads, creating space 

for the weft thread to pass through. 

c) Insertion of Weft and Beating: A wooden shuttle, wrapped with wool yarn, is passed through 

the shed. The weft is then beaten down using the weaver’s fingers, ensuring a tight weave. 

d) Pattern Formation: Fabrics are primarily solid-coloured (black, white, or red). However, 

chequered patterns in black and white are sometimes woven for special occasions such as 

festivals and weddings. 

The body movement of the weaver plays a crucial role in the weaving process, as shifting 

forward or backward adjusts the warp’s tension, while hip and leg movements help open and close 

the shed. 

 

 

Fig.-6: One End Of Taana Attached To The Metallic Loops Of The House 

Source: Researcher 

 

Fig.-7: Other End Of Taana Attached With The Belt Around The Weaver 

Source: Researcher 
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Fig.-8: Weaving Done On Taana 

Source: Researcher 

 

 

Finishing 

This is the final stage in fabric production. Once the fabric is woven, it is washed in clean 

water under a communal tap to remove any residual dirt from the weaving process. No detergents or 

soaps are used, ensuring the preservation of the wool’s natural properties. The fabric is then dried 

under the sunlight before being cut and stitched into garments of various sizes. Dyeing is a secondary 

process, mainly reserved for Pathed, which is traditionally dyed red using dyes, which are presently 

procured from nearby markets. The dyed fabric is immersed in boiling water for two to three hours 

to ensure thorough colour absorption before being left to dry. However, due to the low wash-fastness 

of the dyes used, the vibrancy of the colours tends to fade over time. 

Textiles and their Traditional Garment Usage 

Fabric production in Gangi follows a distinct pattern, with specific textiles designated for 

different garments. Angda, a black woollen full-sleeve shirt, is traditionally woven for women and 

girls, while Lawa and Pankhi, lower garments, are made in either black or white. Pathed, a 

rectangular woollen shawl, is worn by men, women, and children alike. The Dhigula, an off-white 

loose coat, is commonly worn over a tunic, while Hizar or Selta, are woollen trousers, that are crafted 

for men.  

Role of Weaving and Handicrafts in Self-Sufficiency and Sustainability 

 

Traditional weaving and handicrafts play a crucial role in fostering self-sufficiency and 

environmental sustainability in rural communities. These practices not only preserve cultural 

heritage but also provide economic independence, minimize ecological footprints, and promote 

sustainable livelihoods. In Gangi, a village known for its rich textile traditions, weaving and 

handicraft production have long served as pillars of local resilience. These practices contribute to 

sustainability through resource-efficient production methods, self-reliance, and adaptation to 

environmental conditions. 

Handicrafts and Sustainable Craftsmanship 
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Beyond weaving, Gangi is renowned for its handcrafted products made from Ringal bamboo, 

an indigenous material that reflects the community’s deep connection with nature. The production 

of these handicrafts involves minimal environmental degradation and utilizes locally available raw 

materials. Artisans harvest bamboo sustainably from nearby forests, ensuring regeneration by 

selecting mature stalks while leaving younger ones to grow. The crafting process involves stripping 

the bamboo, removing the leaves, and carefully splitting the sticks into thinner strips. These strips 

are then beaten to ensure uniformity before being woven into various functional household items. 

 

               Fig.-9: Swelta (Basket) Fig.-10: Muraithu (Floor-Spread) 

Source: Researcher 

The craftsmanship in bamboo weaving is highly specialized, requiring skill and precision. The 

most commonly produced items include Swelta (Fig.-9), a loosely woven basket used for carrying 

cow dung and leaves; Ghildi (Fig.-11), a closely woven grain storage basket; and Muraithu (Fig.- 

10), a mat used as a floor spread or bed lining. Smaller baskets such as Tokri (Fig.-12), used for 

storing chapatis, and Nela, a feeding basket for lambs, are also crafted with great attention to detail. 

 

Fig.-11: Ghildi (Closely Woven Basket) Fig.-12: Tokri 

Source: Researcher 
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However, the production of bamboo crafts has seen a decline in recent years. The widespread 

availability of plastic alternatives and reduced interest among younger generations have contributed 

to a gradual erosion of this craft. Without strategic interventions, this invaluable aspect of Gangi’s 

material culture risks being lost. 

Sustainability and the Future of Traditional Weaving in Gangi 

Weaving in Gangi represents a highly sustainable model of textile production, characterized by: 

• Minimal waste generation – Every part of the wool is used, with excess fibers repurposed for 

household applications. 

• Low environmental impact – The reliance on hand-processing techniques and natural fibers 

ensures that the textile industry remains largely eco-friendly. 

• Self-reliance – Weaving remains a household-based activity rather than a commercialized 

industry, fostering autonomy and reducing dependence on external markets. 

 

Despite these sustainable attributes, traditional weaving faces several challenges: 

• Declining Interest Among Younger Generations – The exposure to modern fashion trends and 

the labour-intensive nature of handweaving have led to reduced participation from younger 

community members. 

• Market Limitations –Since textiles are primarily produced for self-use, the lack of broader 

market access limits economic opportunities for artisans. 

• Limited Innovation – Traditional designs are preserved, but adaptation to contemporary 

consumer preferences remains slow. 

Addressing these challenges requires a multi-faceted approach that balances cultural preservation 

with economic viability. Potential strategies include: 

 

• Skill Development Programs – Engaging younger generations through training initiatives that 

make traditional weaving more accessible and appealing. 

• Market Linkages – Establishing connections with sustainable fashion brands and heritage 

textile initiatives to create demand for handcrafted textiles. 

• Policy Support – Encouraging government and non-governmental organizations (NGOs) to 

invest in infrastructure, financial incentives, and market accessibility programs that facilitate 

artisan sustainability. 

 

The role of weaving and handicrafts in self-sufficiency and sustainability extends beyond 

mere economic activity; it represents a way of life that integrates ecological responsibility, cultural 

heritage, and community resilience. By implementing targeted interventions that foster skill 

development, expand market access, and ensure policy support, the traditional crafts of Gangi can 

be revitalized.  

 

5.3 Age-wise Participation in Weaving 

 

Survey data from 45 respondents reveals generational differences in weaving involvement. 
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Table: Age-wise Distribution of Respondents and Involvement in Weaving 

Age 

Group 

Total 

Respondents 

(n) 

Percentage(%) Engaged in 

Weaving 

Not Engaged in 

Weaving 

15–30 

years 

8 17.8% 3 5 

31–45 

years 

25 55.6% 20 5 

46+ years 12 26.6% 10 2 

Total 45 100% 31 14 

 

The table indicates that middle-aged respondents (31–45 years) show the highest engagement 

in weaving (20 individuals), followed by the elderly group (46+ years) with 10 active weavers. The 

youngest group (15–30 years) has the lowest participation (3 individuals), highlighting a 

generational decline in skill transmission. 

A chi-square test of association was applied to examine the relationship between age group 

and involvement in weaving. The observed distribution shows clear variation across age groups, 

indicating that age is an important factor influencing participation in traditional textile practices. 

 

Hypothesis Verification: 

• H₀₁: No significant relationship between age and involvement → Rejected 

• H₁₁: Significant relationship between age and involvement → Accepted 

 

This confirms that younger individuals are less engaged, while middle-aged and older 

residents remain key bearers of weaving traditions. 

 

5.4. The Impact of Modernization on Textile and Handicraft Traditions 

 

Despite the resilience of traditional textile-making, modernization has introduced significant 

changes in clothing preferences and production methods. The younger generation in Gangi 

increasingly prefers modern attire such as tracksuits, jackets, and factory-made woollen garments, 

particularly for daily wear. Traditional clothing is now mostly reserved for festivals and special 

occasions like Jatrada and Bhairon ka Kauthik. 

One of the primary reasons for this shift is the bulky and restrictive nature of traditional 

garments, which makes them impractical for daily agricultural work. Additionally, climatic changes 

have played a role in altering clothing choices, as Gangi has experienced an increase in warmer 

summers, reducing the need for thick woollens. 

With the decline in demand for hand-woven textiles, fewer villagers are actively engaged in 

the craft. Many younger residents do not learn weaving skills, and traditional knitting practices have 

seen a reduction due to the availability of cheaper, mass-produced alternatives. Similarly, the use of 

bamboo handicrafts has decreased, as plastic and metal containers have replaced handcrafted baskets 

and mats. 
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Therefore, Hypothesis 

• H₀₂: Modernization has no significant influence → Rejected 

• H₁₂: Modernization significantly influences decline → Accepted 

              While these changes reflect broader socio-economic transformations, they also pose a risk 

to Gangi’s rich textile heritage. However, there remains potential for revival through sustainable 

textile initiatives, heritage tourism, and government-supported craft preservation programs. 

Encouraging local artisans to collaborate with designers, promoting handcrafted products in ethical 

fashion markets, and implementing skill development programs could help sustain these time-

honoured traditions while adapting them to contemporary needs. 

 

CONCLUSION            

      This study documented the traditional textile practices of Gangi and showed that the production 

process is rooted in indigenous knowledge, local materials, and sustainable, household-based 

techniques. Weaving and handicrafts continue to support self-sufficiency and environmental 

adaptability through the use of renewable resources and low-impact methods. However, 

modernization, changing lifestyles, and reduced youth participation are weakening the continuity of 

these traditions. Sustained efforts in preservation and adaptation are therefore essential to ensure the 

survival of Gangi’s textile heritage. 

 

IMPLICATIONS 

This study highlights the significance of preserving traditional textile production in Gangi 

while adapting it to contemporary needs. Revitalizing indigenous weaving requires community-led 

skill development programs, economic incentives, and collaborations with designers to expand 

market reach. Sustainable production can be promoted through ethical fashion, heritage-based 

tourism, and digital storytelling. Policy support, such as geographical indication (GI) status and fair 

wage initiatives, is essential for artisan empowerment.  

 

Suggestions for Future Research 

While this study provides insights into textile production in Gangi, further research is needed on: 

• Intergenerational Knowledge Transfer – Examining how weaving skills are passed down and 

the challenges in maintaining continuity. 

• Sustainability in Textile Production – Assessing the environmental impact of traditional vs. 

modern methods and exploring eco-friendly alternatives. 

• Comparative Regional Studies – Investigating textile traditions in other Himalayan villages to 

understand regional variations. 

Addressing these areas can deepen understanding of traditional craftsmanship, sustainability, 

and economic opportunities, contributing to broader discussions on heritage conservation and rural 

development. 
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ABSTRACT 

The entrepreneurial spirit of the nation drives its progress and makes a major contribution to its overall 

development. The Indian government has recognized the need to uplift and empower women entrepreneurs 

and launched several schemes and programs to encourage more women to start their businesses that will not 

only help them financially but also promote their contribution to becoming partners in the nation's progress. 

If the benefits provided by these schemes are availed adequately, it will result in good transformation and 

have a greater impact on the businesses owned and operated by these women. This paper aimed to assess the 

awareness of the various development schemes and programs and its association with socio-demographic 

data and entrepreneurial profiles among women entrepreneurs of Meerut city that have been implemented by 

the government to support them. For the current investigation, the research was mainly based on primary 

data wherein the information was obtained from primary sources, such as women entrepreneurs, and 

secondary sources that were gathered from previously published articles, papers, journals, etc. The 100 

registered female entrepreneurs were chosen as a sample using the convenience sampling method of non-

probability sampling techniques. The self-structured questionnaire was utilized as a data collection tool, and 

the descriptive survey method was the research design employed in this study. The study concluded that the 

majority of the women entrepreneurs are not aware of the schemes and programs that are easily accessible to 

them; as a result, they cannot get profit from these schemes. The findings of the study recommended raising 

more awareness among women and motivating them to start small enterprises. 

Key Words: awareness extent, government schemes, micro-enterprises, women entrepreneurs 

 

INTRODUCTION 

 

When women's status and standard of living are on a level with men's, a nation is considered to 

have undergone revolution. Jawaharlal Nehru, the first Prime Minister of India, famously 

remarked, "When a woman moves forward, the family moves, the village moves, and the nation 

moves.” Keeping this in mind, women are therefore seen as the focal point of nation-building. In 

the marketplace and in society, women are consistently undervalued. Even if they have the 

capacity to confront and resolve the situation, they are prevented from obtaining quality healthcare, 

education, training, and employment possibilities. Although the number of women operating their 

mailto:anshika.verma1809@gmail.com
mailto:sonikabhagatsingh11@gmail.com


The Indian Journal of Home Science 2026: 38(1) 
 

47 
 

businesses is rising, their potential for entrepreneurship and socioeconomic achievements is still 

mostly unrealized. They are mostly engaged in micro-sized, informal, low-return, poor-

productivity enterprises. Providing gender-responsive laws, services, and business settings is 

essential to encouraging women's companies to start and grow. This will assist in achieving gender 

equality, reducing poverty, and ensuring healthier economies and societies. It is unclear if women 

in microenterprises and small companies, especially in developing nations, are aware of and taking 

advantage of the government assistance programs that are accessible to them. Women 

entrepreneurs are those who own, start, and manage businesses that empower women and improve 

their economic standing and standing in society. Due to a variety of economic constraints, women 

are now more likely than ever to pursue entrepreneurship and have come to the realization that 

working alongside males is the only way for them to survive and reach their full potential 

(Sangolagi & Alagawadi, 2016). In India, the business environment is evolving constantly due to 

the advancement of technology, modernization, industrialization, urbanization, the expansion of 

education, and government-initiated development programs. Under such circumstances, women's 

employment opportunities have risen significantly.  

To support and encourage the growth of female entrepreneurs, the government has launched 

several policies, financing schemes, and entrepreneurship development programs. A few 

government initiatives for female entrepreneurs include the following: 

• Pradhan Mantri MUDRA Yojana 

• Uttar Pradesh Skill Development Mission 

• Trade Related Entrepreneurship Assistance and Development Scheme (TREAD) 

• Annapurna Scheme 

• Mahila Udyam Nidhi (MUN) Yojana offered by SIDBI 

• Stree Shakti Package, by State Bank of India 

• Dena Shakti Scheme launched by Dena Bank 

• Support to Training and Employment Program (STEP) 

• Mahila-E-Haat” An online marketing platform 

• ‘Nirbhaya Ek Pahal’ by Uttar Pradesh government 

• ‘Synd Mahila Shakti Scheme’ by Canara Bank 

• Women Entrepreneurship platform (WEP) 3.0 web platform 

• District Industries Centre’(DIC) , by central government 

• Credit Guarantee Fund Trust for Micro and Small Enterprises 

• Nehru Rojgar Yojana 

• Stand-up India’ Scheme 

The Micro, Small, and Medium Enterprises Development (MSMED) Act of 2006 primarily 

divides companies into two sectors: manufacturing and services. Businesses that produce items are 

known as manufacturing companies. Service businesses are defined in terms of equipment 

investment and service providers. According to the 2025 revision, a microenterprise is a legally 

registered business with an investment in plant and machinery or equipment of no more than 2.5 

crore and an annual turnover of no more than 10 crore. The government has effectively promoted 

entrepreneurship through various schemes, but women entrepreneurs often lack awareness and 

educational support regarding these initiatives. Awareness of the benefits is crucial for 

beneficiaries to take advantage of these programs. Unexpectedly, there is little discussion of this 

facet of Indian women entrepreneurs in the literature.  This paper aims to determine the awareness 
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among Indian women entrepreneurs of government programs and schemes for their upliftment. It 

also offers suggestions for ways to increase awareness among women entrepreneurs.  

 

REVIEW OF LITERATURE 

Patni (2022) examined the awareness of government schemes among female entrepreneurs in 

selected wards (A-E) of South Mumbai. Utilizing an interview schedule method, data was 

collected from 300 respondents through the random sampling method. The study concluded that 

none of the female entrepreneurs were aware of government programs, indicating a significant 

issue. Arulmoorthy and Uma (2019) examined the awareness of the central government's 

entrepreneurship programs among women entrepreneurs using structured questionnaires filled out 

by 100 respondents. The survey employed simple percentage analysis to assess entrepreneurs' 

perceptions of the government plan. The results revealed that loans are generally viewed as a 

source of security for emerging enterprises. Sahoo et al. (2019) conducted a study titled “Women 

Entrepreneurs and Their Awareness Level towards Various Government Schemes.” The data has 

been collected from 100 women business owners in the Khurda district of Odisha. Four distinct 

government programs for women were included in the study. A three-point Likert scale and chi-

square test were used to interpret the data. The study's findings suggested that women should 

participate in more awareness campaigns and be encouraged to start small companies. Ashok et al. 

(2018) investigated women's awareness and access to government schemes for promoting 

entrepreneurship. The results revealed a mean score of 84.79, with an average of 3.26. 

Respondents scoring above 3.26 demonstrated full awareness and access to these schemes, whereas 

those below this score showed less awareness and access. Shiralashetti (2013) conducted a study 

on 1250 women entrepreneurs in North Karnataka. Statistical tools such as percentage analysis, 

scaling procedure, and chi-square were used to interpret and analyze the data. The study 

recommended that women entrepreneurs should be encouraged to obtain self-income and made 

more aware of the advantages of government programs. 

OBJECTIVES OF THE STUDY 

 

• To assess the socio-demographic data of the women entrepreneurs of Meerut city.  

• To assess the entrepreneurial profile of the women entrepreneurs of Meerut city.  

• To find out the association between the socio-demographic data, entrepreneurial profile 

and the awareness of government schemes of women entrepreneurs. 

 

HYPOTHESIS 

 

H1: There is significant association between the socio-demographic data, entrepreneurial profile and 

the awareness of government schemes of women entrepreneurs. 

H0: There is no significant association between the socio-demographic data, entrepreneurial profile 

and the awareness of government schemes of women entrepreneurs. 
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RESEARCH METHODOLOGY 

Locale: Meerut city of Uttar Pradesh, India. 

Research Design: The research design used in this study was the descriptive survey method. 

Sample size and sampling technique: The convenience sampling technique of the non-

probability sampling was used to select a sample of 100 registered female entrepreneurs in Meerut 

city. 

Data collection tool: Both primary and secondary sources of data were used in the present study. 

The self-structured questionnaire with closed-ended questions and statements has been utilized to 

collect primary data. Secondary data for the study have been gathered from different journals, 

magazines, official websites, and relevant research and review articles.  

Data interpretation and analysis: Data have been analyzed using frequency and percentage 

analysis. A chi-square test was employed to find out the association between the socio-

demographic data, entrepreneurial factors, and the awareness of government schemes. 

 

 
Fig.-1:  Flow chart of the conducted study 
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RESULTS AND DISCUSSION 

Table1: Distribution of sample women entrepreneurs on the basis of socio-demographic data 

and entrepreneurial profile. 

Variables Category 
Frequency 

(n=100) 

Age (years) 20-30 7 

31-40 67 

41-50 17 

51-60 9 

Educational qualification Illiterate 1 

Upper Primary 4 

High school 7 

Intermediate 17 

Graduation 39 

Post-graduation 32 

Marital status Married 89 

Unmarried 7 

Widow 4 

Religion Hindu 84 

Muslim 10 

Sikh 5 

Christian 1 

Category General 54 

OBC 38 

SC 8 

Monthly Income (Rs.) below 10000 11 

10001-20000 29 

20001-30000 19 

30001-40000 6 

40001-50000 9 

Above 50000 26 

Type of family Joint 71 

Nuclear 29 

Type of ownership  Sole proprietorship 98 

Partnership 2 

Nature of enterprises Manufacturing Units 26 

Service Units 74 

Source of investment in 

business 

Investment of own savings  66 

Taken loan from banks 24 

Borrowed from friends and relatives 6 

Government loan schemes 4 

Years of business experience 0-5 34 
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6-10 38 

11-15 19 

16-20 6 

21-25 1 

26-30 2 

Working Hours per day less than 5 hours 4 

5-8 hours 38 

8-10 hours 58 

Types of industries Bakeries 3 

Beauty/spa/cosmetic center 41 

Educational coaching center 4 

General store 9 

Readymade garment shop 10 

Sports shops 3 

Tailoring/boutique 23 

Any other 7 

Source: field survey computed data 

Table 1 reveals that 67% of respondents were aged 31-40 years, and 7% of respondents were 

between 20 and 30 years old, indicating a higher proportion of early adulthood respondents 

compared to younger or elderly respondents. More than 30% of the respondents were of graduate 

and postgraduate level, and only one percent has been found to be illiterate. Although the 

respondents were found to be well educated, still they were not aware of the entrepreneurship-

related government schemes. The majority of the respondents, 89%, were married, with 7% 

unmarried and 4% of the respondents being sadly widowed. The majority of respondents, 84%, 

were Hindu, and only 1% was Christian. The majority of the respondents (54%) were General 

Caste, followed by Other Backward Class (38%), and only 8% belonged to the SC category. 

The survey revealed that the majority of the respondents (29%) had a monthly income in 

the range of Rs. 10000-20000, followed by 26% who had an income above Rs. 50000, and the rest 

had a monthly income below Rs. 10000 and in the range of Rs. 20000-50000. The majority of the 

respondents (71%) belong to joint families, and the rest of them (29%) live in nuclear families, 

indicating that those who live in joint families get support from family while balancing their 

personal and professional lives. The study revealed that 98% of the enterprises owned by the 

respondents belong to sole proprietorships; only 2% of the enterprises were being run under 

partnership. The results revealed that 74% of the enterprises were service units, and the rest of the 

26% belonged to manufacturing units, indicating the ability to run service units with more ease, as 

stated by the respondents. It has been found that 66% of the respondents used their own savings to 

invest in business, 24% have taken loans from banks, 6% borrowed money from their friends and 

relatives, and only 4% have availed themselves of the benefit of government loan schemes for 

investment. The majority of the respondents (38%) had 6-10 years of experience, and only three 

had more than 20 years of experience. A higher number (58%) of the respondents committed 8-10 

hours, 38% devoted 5-8 hours, and 4% of the respondents devoted less than 5 hours (operating 

coaching institutions) every day to their business activities. Beauty, spa, and cosmetics have drawn 

the highest percentage of female entrepreneurs (41%), followed by boutiques and tailoring (23%), 

general stores (9%), educational coaching centers (4%), bakeries and sports stores (3% each), 
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ready-made clothing stores (10%), and other various businesses that were found to be run by 7% of 

women. 

Table 2- Age* Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No Value df 
Asymp. Sig. 

(2-sided) 

Age 20 to 30 years 2 5 7 

1.235a 3 .745 

31 to 40 Years 30 37 67 

41 to 50 years 7 10 17 

51 to 60 years 5 4 9 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 2 reveals that there is no significant relationship between the age and awareness of 

respondents for government schemes (p>0.05). 

Table 3- Educational Qualification * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value Df 

Asymp. Sig. 

(2-sided) 

Educational 

Qualification 

Illiterate 0 1 1 

3.484a 5 .626 

Upper primary 2 2 4 

High school 4 3 7 

Intermediate 10 7 17 

Graduation 15 24 39 

Post-Graduation 13 19 32 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 3 reveals that there is no significant relationship between the educational qualification and 

awareness of respondents for government schemes (p>0.05). 

Table 4- Marital Status * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value df 

Asymp. Sig. (2-

sided) 

Marital 

Status 

Married 42 47 89 

4.187a 2 .123 
Unmarried 2 5 7 

Widow 0 4 4 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 
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Table 4 reveals that there is no significant relationship between the marital status and awareness of 

respondents for government schemes (p>0.05). 

 

Table 5- Religion * Awareness of Scheme 

Variable Awareness of Scheme Total 

Pearson Chi- Square 

Value 
df 

 

Asymp. Sig. (2-

sided) 

P ≤0.05 

 

Religion Hindu 32 52 84  

 

9.864a 

 

 

3 

 

 

.020 

 (Sig*) 

Muslim 8 2 10 

Sikh 4 1 5 

Christian 0 1 1 

Total 44 56 100  

Note-Relationship is Significant at .05-level. , *df = degree of freedom 

Table 5 reveals that there is significant relationship between religion and awareness of respondents 

for government schemes (p<0.05).  

Table 6- Category * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson chi- square 

Yes No 

Value 
df 

 

Asymp. Sig. (2-sided) 

p >0.05 

 

Category General 23 31 54 

1.771a 2 .413 
OBC 19 19 38 

SC 2 6 8 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 6 reveals that there is no significant relationship between the category and awareness of 

respondents for government schemes (p>0.05). 

 

Table 7- Monthly Income* Awareness of Scheme  

Variable 
Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No Value df Asymp. Sig. (2-sided) 

Monthly 

Income 

Below 10000 5 6 11 

4.046a 5 .543 

10001-20000 15 14 29 

20001-30000 8 11 19 

30001-40000 4 2 6 

40001-50000 2 7 9 
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Above 50000 10 16 26 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 7 reveals that there is no significant relationship between the monthly income and awareness 

of respondents for government schemes (p>0.05). 

Table 8- Type of family * Awareness of Scheme 

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value df 

Asymp. Sig. (2-

sided) 

Family 

Type 

Joint 32 39 71 

.114a 1 .736 Nuclear 12 17 29 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 8 reveals that there is no significant relationship between the type of family and awareness of 

respondents for government schemes (p>0.05). 

Table 9- Type of Ownership * Awareness of Scheme  

Variable 

Awareness of 

Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value df 

Asymp. Sig. (2-

sided) Ownership Sole Proprietorship 42 56 98 

Partnership 2 0 2 
2.597a 1 .107 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 9 reveals that there is no significant relationship between the type of ownership and 

awareness of respondents for government schemes (p>0.05). 

 

Table 10- Nature of Enterprises * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No Value df 

Asymp. Sig. (2-

sided) 

Nature of 

Enterprises 

Manufacturing 9 17 26 

1.256a 1 .262 Service  35 39 74 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 10 reveals that there is no significant relationship between the nature of enterprises and 

awareness of respondents for government schemes (p>0.05). 
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Table 11- Source of Investment * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No Value Df 

Asymp. 

Sig. (2-

sided) 

Source of 

Investment 

Own savings 28 38 66 

7.517a 3 .057 

Taken loan from banks 8 16 24 

Borrowed from friends and 

family 
4 2 6 

Government loan schemes 4 0 4 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 11 reveals that there is no significant relationship between the source of investment and 

awareness of respondents for government schemes (p>0.05). 

Table 12- Years of Experience * Awareness of Scheme  

Variable 
Awareness of Scheme 

Total 
Pearson Chi-Square 

Yes No Value df Asymp. Sig. (2-sided) 

Years of Experience 0-5 17 17 34 

4.983a 5 .418 

6-10 14 24 38 

11-15 10 9 19 

16-20 2 4 6 

21-25 1 0 1 

26-30 0 2 2 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

Table 12 reveals that there is no significant relationship between the years of experience and 

awareness of respondents for government schemes (p>0.05). 

Table 13 Working hours per day * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value df 

Asymp. Sig. 

(2-sided) 

Working hours per day Less than 5 

hours 
4 0 4 

6.722a 2 .035 5-8 hours 13 25 38 

8-10 hours 27 31 58 

Total 44 56 100 

 Note-Relationship is Significant at .05-level. , *df = degree of freedom 
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Table 13 reveals that there is significant relationship between the working hours per day and 

awareness of respondents for government schemes (p<0.05). 

Table 14- Types of industries * Awareness of Scheme  

Variable 

Awareness of Scheme 

Total 

Pearson Chi-Square 

Yes No 
Value Df 

Asymp. Sig. 

(2-sided) 

Type of 

industries 

Bakeries 1 2 3 

6.808a 7 .449 

Beauty/Spa/Cosmetic center 23 18 41 

Educational coaching center 2 2 4 

General store 3 6 9 

Readymade garment shop 2 8 10 

Sports shop 1 2 3 

Tailoring/Boutique 8 15 23 

Any other 4 3 7 

Total 44 56 100 

Note-Relationship is NOT Significant, *df = degree of freedom 

 

Table 14 reveals that there is no significant relationship between the types of industries and 

awareness of respondents for government schemes (p>0.05). 

Chi-square test results indicate that there is statistically no significant association between age, 

educational qualification, marital status, category, monthly income, type of family, type of 

ownership, nature of enterprises, source of investment in business, years of business experience, 

types of industries, and awareness of government schemes at the 5% significance level (p>0.05). 

Contradictory results were found that age, education, caste, marital status, family size, and years of 

business operation are the demographic parameters that have an association with the awareness of 

women entrepreneurs at a 5% level of significance (Sahoo et al., 2019), and there is a significant 

relationship between educational qualification and awareness of government schemes among 

women entrepreneurs (Kiruthiga & Sankar, 2023). In contrast, the results of this study found that 

there is a statistically significant association between religion and working hours per day and 

awareness of government schemes at the 5% level of significance (p<0.05); this suggests that 

entrepreneurs with longer working hours are more likely to attend workshops, seminars, and trade 

meetings that disseminate information, and their interaction with suppliers, customers, banks, self-

help groups, etc., increases their knowledge about government schemes. 

A significant association was found between religion and awareness of government 

schemes; this suggests community support and networks that actively share information, the role of 

religious institutions that act as information hubs, and religious practices may also influence and 

encourage women’s mobility, participation in economic activities, and government programs. So, 

the results provide partial support for the null hypothesis. Therefore, the null hypothesis failed to 

be rejected for variables such as age, educational qualification, marital status, category, monthly 

income, type of family, type of ownership, nature of enterprises, source of investment in business, 
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years of experience, and types of industries but was rejected for variables such as religion and 

working hours per day.  

LIMITATIONS OF THE STUDY 

 

The survey was confined to 100 registered female entrepreneurs who reside and run their 

businesses in the urban region of Meerut City, so the sample size doesn’t represent the population 

outside of this region. Women entrepreneurs under 20 and over 60, as well as those from rural 

regions, were not included in the study. 

CONCLUSION AND SUGGESTIONS 

 

According to the study, conducted in Meerut city, very few women entrepreneurs were aware of 

some government schemes like the Mudra Yojana, Cent Kalyani Scheme, and Annapurna Scheme, 

while most of them were unaware. It is evident that very few women are taking advantage of these 

initiatives. Based on the study's findings, it can be concluded that informing female entrepreneurs 

about government initiatives requires targeted techniques. Campaigns, seminars, and workshops 

with a community focus can effectively disseminate knowledge, and women should also be 

encouraged to take part in more awareness campaigns. Awareness will be increased when the 

information is shared in regional languages on social media and digital channels. Furthermore, 

organizing mentorship programs and networking events will create a community of support that 

encourages resource sharing and increased utilization. Policies related to the upliftment of women 

entrepreneurs must be periodically reviewed to examine their effects on the success rate of women 

entrepreneurs. Government schemes can be made more accessible by streamlining application 

procedures, clarifying guidelines, and offering assistance. This study also serves as a foundation 

for future research that can examine different aspects of women entrepreneurship. 

RECOMMENDATIONS FOR FUTURE RESEARCH 

 

There is always room for further study by exploring a number of more in-depth topics related to 

women entrepreneurship. Research can also be conducted on the following recommendations: 

• Comparison of the awareness and availability of government programs between rural and 

urban women entrepreneurs.  

• Examining regional or state-specific differences to see how local governance contributes to 

implementation.  

• Examination can be done on how socioeconomic status, age, and education affect schemes’ 

awareness and usage.  

• Determination of the discrepancies between scheme awareness and actual utilization, looking 

into the causes of underutilization.  

• Research can also be conducted on how social media and digital literacy might raise awareness 

among female entrepreneurs. 

• Examine the awareness levels of particular groups, such as underprivileged women and micro-

entrepreneurs. 
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ABSTRACT 

Cybercrime has emerged as a global concern in the 21st century due to the rapid digitalization across all age 

groups. This study investigates cybercrime awareness and victimization among school students, college 

students and adults in Kamrup rural district of Assam. 90 respondents were selected and data were collected 

through a purposive sampling method using an online survey. Descriptive analysis revealed that a substantial 

proportion of the school students reported experiences of cyberbullying, hacking and social media frauds while 

the college students displayed better preventive awareness, yet were susceptible to cyber threats. Adults were 

particularly prone to financial fraud with half of them reporting direct victimization. Data reveals a lack of 

proper cybersecurity knowledge and limited awareness among the respondents. The study confirms the urgent 

need for structured, age-specific digital literacy modules, awareness campaigns, and community-based training 

to reduce vulnerability in rural Assam. 

KEYWORDS: Adults; Assam; Cybercrime; Cybersecurity; Students; Victimization; 

 

INTRODUCTION 

Cybercrime has emerged as a pressing concern in the 21st century due to rapid digitalisation. become 

much prominent over the last decade. It refers to any unlawful behaviour involving of computer and 

its network is considered cybercrime. It covers offenses in which computers are used as targets, 

instruments, or both. The use of electronic communication devices to conduct illegal activities, 

frequently involving manipulation of online information or theft, is cybercrime (Information and 

Communication Technology Act, 2000). All age categories, from youngsters and children to working 

adults and senior citizens, are at grave risk due to the exponential rise in cybercrime. 

 

          

 

 

mailto:birina.d-extcommphd@msubaroda.ac.in
mailto:maniar.avani-extcomm@msubaroda.ac.in


The Indian Journal of Home Science 2026: 38(1) 
 

60 
 

(Source: AI generated) 

 

Cybercrime profile in Assam 

Assam has witnessed a sharp increase in cybercrime cases over the last few years. The state 

ranks 5th nationally with a cybercrime rate of 4.9 per cent, with a lowest charge-sheeting rate of 14 

per cent (NCRB, 2020). According to the data (NCRB, 2018-19, Govt. of Assam), there was a 99 

per cent increase in cybercrime cases in Assam from 2017 to 2019. 

 

(Source: AI generated) 

The most common cases prevalent in Assam, as per the Cyber Crime Cell in Assam, are - 

Social Media Fraud, Financial Fraud, Hacking of Email ID/ Facebook ID/ Bank Accounts, Creation 

of a fraudulent account and publishing obscene materials on Facebook. 
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Rationale 

Though national data provide a wider overview of cybercrime throughout all age groups, 

there is limited research examining the variation in experiences and victimization of cybercrime 

across different age groups. Teenagers and young adults (students) are more susceptible to 

cybercrimes like bullying, harassment, identity theft, phishing, hacking, and cyber pornography, and 

the reason is India's sharp increase in usage of internet, especially after COVID-19 and the shift to 

online learning (Rajasekharaiah et al., 2020). These offenses often have a hurt kids' motivation, 

academic achievement, and mental health; Also, it is worth noting that cyberbullying frequently 

results in low self-esteem, social isolation, and depression (Singh & Singh, 2020). National Crime 

Records Bureau (NCRB, 2020) shows a dramatic increase in cybercrimes against minors, with 79 

cases in 2017 to 1,823 in 2022, with India having the greatest rate of cyberbullying among youngsters 

worldwide (Sharma & Gautam, 2023). 

Adults who are 30 and above are particularly vulnerable to cybercrimes. According to recent 

reports from Andhra Pradesh and Karnataka, working professionals aged 30-45 are specifically 

targeted and exploited by cyber criminals via investment scams (July 29, 2025, Times of India; 

August 20, 2025, Bangalore Mirror). Older folks are more vulnerable to recurrent victimization and 

financial loss than younger adults because they are more likely to disclose minor cybercrime events 

(Havers et al., 2024). 

 Considering the existing scenario, this study investigates cybercrime awareness and 

victimization patterns in Kamrup Rural District, Assam, with a focus on comparing experiences 

among school students, college students, and adults. 

 

REVIEW OF LITERATURE 

Altarawneh et al. (2025) surveyed of middle school students in Jordan found that awareness was 

strongly influenced by password knowledge, social media use, legal understanding, and 

cybersecurity education. The regression model explained 67.5% of variance, underscoring the 

importance of structured awareness programs and training. 

Sahu & Shukla (2024) found no significant gender difference in cybercrime awareness among 60 

students in Chattisgarh, but students from urban locality showed greater awareness than those from 

rural areas. A t-test confirmed the rural–urban difference, highlighting the role of location in 

awareness levels. 

Sayyad et al. (2023) conducted a study including 50 college students in Narhe revealing that most 

were aware of cybercrime, had antivirus protection, and felt safe online. They avoided unsafe sites, 

supported anti-cybercrime laws, and knew how to secure their devices, though few had personally 

been victims of cybercrime. 

Toso et al. (2023) conducted a study of 253 senior high school students found a “very aware” level 

of cybercrime knowledge, particularly concerning cyberbullying, cyberpornography, and identity 

theft in the Philippines. The conclusions revealed a high sensitivity to common online threats among 

youth. 
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Jonathan et al. (2021) found that interventions on cybercrime increase students’ knowledge of cyber 

threats and their consequences. Such awareness may prevent malicious acts and promote ethical 

online behavior, as well as inspire students to pursue positive cyber career paths. 

Research gap 

According to previous research conducted in India and outside indicates that students' 

understanding of cybercrime varies, the majority of Indian studies are constrained by their scope, 

sample size, and geographic location. A study examining the scenario of cybercrime awareness 

across three categories – school students, college students and adults ranging from 30 – 60 years of 

age is something that can give clear picture how cybercrime varies across age-groups.  

OBJECTIVES 

1. To study whether respondents have ever encountered any cybercrimes.  

2. To explore different types of cybercrimes that are prevalent in the region.  

3. To explore the factors responsible for the prevalence of cybercrime. 

METHODOLOGY 

Research design 

The study adopted a descriptive survey design for examining cybercrime awareness and 

victimization across all three age-groups. 

Population of the present study 

The study was carried out in the Kamrup rural district of Assam, and the population consisted 

of Higher Secondary students (11th & 12th), undergraduate college students and adults (30-60 years) 

residing in the area. 

Sample of the study 

Two schools (Darwin Academy and Career Plus), two colleges (Dakshin Kamrup Girls’ 

College and Dakshin Kamrup College) and adults within the age-groups of 30-60 years from Mirza 

and Bijaynagar from Kamrup rural district of Assam were selected. 90 samples were drawn 

purposively, 30 from each group. 

Tool for data collection 

3 questionnaires were prepared by the investigator for 3 target groups tailored to the needs 

of each target group. The questionnaire was divided into 4 sections. The first section consisted of a 

background profile of the respondents. The second section consisted of information related to 

awareness of cybercrime among respondents, and the third section consisted of information about 

cyber victimization of the respondents. The fourth section consisted of the factors responsible for the 

prevalence of cybercrime among the respondents.  

Method of data collection 

Through online google forms, data was collected and consent was taken electronically from 

the respondents. 
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Data analysis 

The data analysis was done using descriptive statistics (frequency and percentage). 

Ethical considerations 

Informed consent was obtained electronically from every respondent, ensuring voluntary 

participation. Confidentiality was also maintained to protect the privacy of the respondents. 

FINDINGS AND DISCUSSION 

Category: School students 

Section - A 

Table 1: Demographic Profile (n=30) 

Category Frequency (f) Percentage (%) 

Age 

16 17 56.67 

17 13 43.33 

Class 

11th 15 50 

12th 15 50 

Sex 

Female 18 60 

Male 12 40 

Table 1 shows profile of the selected school students of Mirza and Bijaynagar, Assam. 

Slightly less than majority (56.67%) of the students were from the age-group of 16 years. Half of 

them were from 11th and half of them were from 12th class. Majority (60%) of them were females. 

Section – B: Encounter with Cybercrime and its types 

Table 2: Frequency and Percentage Distribution of Respondents According to Their 

Encounter with Cybercrime. (n=30) 

 

 

 

About 43.33 per cent were found to have faced cybercrimes due to lack of awareness 

regarding cybersecurity tools and services, lack of digital literacy or overexposure to the internet.  

Table 3: Frequency and Percentage Distribution of Respondents According to Their Relation 

with Cyber Victim. (n=30) 

 

 

 

Category Frequency (f) Percentage (%) 

No 17 56.67 

Yes 13 43.33 

Total 30 100 

Category Frequency (f) Percentage (%) 

Friends 19 63.33 

Relatives 7 23.33 

Family 4 13.33 

Total 30 100 
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More than majority (63.33 %) of the respondents’ friends have faced cybercrimes followed 

by 23.33 per cent respondents’ relatives have faced cybercrimes and 13.33 per cent of the 

respondents’ family have faced cybercrimes. This might be due to the close association of students 

with their friends and, peer groups, and thus, they know about their friends’ problems. 

          (n=30) 

 

Figure 1: Percentage Distribution of Respondents According to Their Awareness Regarding 

Types of Cybercrime. 

Figure 1 reveals that cent per cent (100%) were aware of social media frauds; This suggests 

the universal awareness of social media among the people, also any fraud in social media is highly 

visible through posts, tweets, videos and images, making it easier for the students to identify one. 

This mirrors the study done by Tokunaga (2010), where it was revealed that 20 - 40 per cent of all 

the youths faced cyberbullying at least once in their lifetime. 

Section – C: Types of Cybercrime prevalence     (n=30) 

 

Figure 2: Percentage Distribution of Respondents According to Their Encounter with 

Different Cybercrimes in Their Region. 
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Figure 2 reveals that cyber bullying, cyber financial frauds and hacking are the top three 

crimes that are prevalent in the study area, a slightly over 40 per cent (43.33%) of the respondents 

have faced or heard of people facing social media frauds in the region. This indicates that the 

respondents are highly aware of and are exposed to these cybercrimes. The findings are consistent 

with NCRB data; revealing a substantial 63.48 per cent increase in 2019 in the number of 

cybercrimes with cyberbullying, harassment, cyberstalking as few of the major cyber concerns 

(Balamurugan et al., 2024).  

Section D: Factors responsible for prevalence of cybercrime 

Table 4: Frequency and Percentage Distribution of Respondents According to Their Agreed 

Factors Responsible for Prevalence of Cybercrime. (n=30) 

Factors responsible for cybercrime 

prevalence 

Frequency 

(f) 

Percentage 

(%) 

Poor security knowledge 18 60 

Lack of cybersecurity awareness 14 46.67 

Overindulgence in cyber world 13 43.33 

Social media usage 13 43.33 

Lack of proper rules and law 11 36.67 

Poor skill in media handling 5 30 

Lack of monitoring from parents 9 30 

Technological advancement 8 26.67 

Lack of strict punishment 8 26.67 

Digitalization in all sector 8 26.67 

No proper age restriction in digital world 8 26.67 

More dependence on technology 6 20 

Lack of monitoring by the school authority 5 16.67 

Digital illiteracy 4 13.33 

**Multiple responses were allowed 

The data in Table 4 reveals that a significant majority (60%) of the respondents have 

identified poor security knowledge as a primary contributor to the prevalence of cybercrime in the 

region. A little less than half of the respondents (46.67%) believed that lack of cybersecurity 

awareness is one of the main factors that is responsible for prevalence of cybercrime. 
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Category: College students 

Section – A 

Table 5: Demographic Profile (n=30) 

Category Frequency (f) Percentage (%) 

Age 

21 years 10 33.33 

20 years 8 26.66 

18 years 7 23.33 

19 years 5 16.67 

   

Sex 

Female 19 63.33 

Male 11 36.66 

Table 5 reveals that among the college students, 33.33 per cent were 21 years and little over 

the majority were females. 

Section – B: Cybercrime and its types 

Table 6: Frequency and percentage distribution of respondents according to their encounter 

with cybercrime. (n=30) 

 

 

 

The data in Table 6 indicates that a substantial majority (77%) of the students in colleges 

have not faced any cybercrimes whereas 23 per cent was found to have faced cybercrimes. The 

college students might be aware about the different Cybersecurity measures and hence able to 

prevent cybercrimes. 

Table 7: Frequency and percentage distribution of respondents according to their relation 

with cyber victim. (n=30) 

 

 

 

6.67 per cent of the respondents’ family has faced cybercrimes, 23.33 per cent respondents’ 

relatives have faced cybercrimes and the friends of little over the majority (66.67%) of the 

respondents have faced cybercrimes.  The findings corroborate the with data of the school students.  

 

 

 

Category  Frequency (f) Percentage (%) 

No 23 77 

Yes 7 23 

Total 30 100 

Category Frequency (f) Percentage (%) 

Friends 20 66.67 

Relatives 7 23.33 

Family 2 6.67 

Total 30 100 
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(n=30) 

 

Figure 3: Percentage distribution of respondents according to their awareness regarding 

types of cybercrime. 

Figure 3 reveals that 56.67 per cent were aware of frauds over social media followed by 

53.33 per cent of cyber bullying; The high visibility in social media might be the reason that college 

students are aware about such frauds. It might also be due to over exposure of social media that the 

college students are aware about social media frauds.  

Section – C: Types of Cybercrime prevalent       

          (n=30)   

 

Figure 4: Percentage Distribution of Respondents According to Their Encounter of Different 

Cybercrimes in Their Region. 

 

Figure 4 reveals that cyber bullying, cyber financial frauds and hacking are the top three 

crimes that are prevalent in the area of study, a little over 40 per cent of the respondents have either 

faced or heard of people facing social media frauds in the region. Phishing is the least prevalent 

cybercrime in the region.  
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Section D: Factors responsible for prevalence of cybercrime 

Table 8: Respondents’ Frequency and Percentage Distribution According to Their Agreed 

Factors Responsible for Prevalence of Cybercrime. (n=30) 

Category F Percentage 

Poor security knowledge 18 60% 

Lack of cybersecurity awareness 14 46.67% 

Social media usage 13 43.33% 

Overindulgence in cyber world 13 43.33% 

Lack of proper rule and law 11 36.67% 

Poor skill in media handling 5 30% 

Lack of monitoring from parents 9 30% 

Technological advancement 8 26.67% 

Digitalization in all sector 8 26.67% 

No proper age restriction in digital world 8 26.67% 

Lack of strict punishment 8 26.67% 

More dependence on technology 6 20% 

Lack of monitoring from school authority 5 16.67% 

Digital illiteracy 4 13.33% 

**Multiple responses were allowed 

Majority (60%) of the respondents believed that poor security knowledge as a contributing 

factor towards prevalence of cybercrime in the study area (Table 8). The findings are similar to school 

students suggesting the need proper intervention designed to enhance the cybersecurity knowledge 

among the students of the area.  

Category: Adults  

Section - A:  

Table 9: Demographic Profile (n=30) 

Age (Years) Frequency (f) Percentage (%) 

32 2 6.66 

33 4 13.33 

37 3 10 

46 5 16.66 

47 7 23.33 

54 4 13.33 

56 3 10 

58 2 6.66 

Total 30 100 

According to the above table, it can be seen that 23.33 per cent of the adults belong to age-

group of 47 years, followed by 16.66 per cent belong to 46 years of age and 13.33 per cent belong 

to 33 and 54 age-group among the respondents. 
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Section – B: Cybercrime and its common forms 

Table 10: Respondents’ Frequency and Percentage Distribution According to Their 

Encounter with Cybercrime. (n=30) 

 

 

 

Table 10 reveals a little less than majority (56.67%) have faced cybercrimes and a little over 

40 per cent did not face any cybercrime. The findings corroborate with Insights Reports of Norton 

Cyber Safety (2021), where it was reported that over one third (36%) of respondents (Indian adults) 

reported experiencing unauthorized access to a device or account, according to the research.  

Table 11: Respondents’ Frequency and Percentage Distribution According to Their Relation 

with Cyber Victim. (n=30) 

 

 

 

Data from Table 11 reveals that 66.67 per cent of the respondents’ friends have faced 

cybercrime, 16.67 per cent of the respondents’ family and relatives have faced cybercrime; 

similar with school and college students. Encouraging open discussion on cyber related 

issues should be promoted in school, college, workplace and even in social gatherings to so 

that the students get a comfortable environment to share their own stories. 

(n=30) 

 

Figure 5: Respondents’ Percentage Distribution According to Their Awareness Regarding 

Types of Cybercrime. 
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Category  Frequency (f) Percentage (%) 

Yes 17 56.67 

No 13 43.33 

Total 30 100 

Category Frequency (f) Percentage (%) 

Friends 20 66.67 

Family 5 16.67 

Relatives 5 16.67 

Total 30 100 
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Figure 5 indicates that social media fraud was known to 70 per cent (majority) of the 

respondents, followed by hacking that majority (60%) are aware of; The findings are similar 

with school and college students. 50 per cent are aware of cyber financial frauds; as the age-

group lies between 30-60 years of age, they perform tasks that demands them to be using 

online financial services.  

 

Section – C: Types of Cybercrime prevalence  

(n=30) 

 

Figure 6: Respondents’ Percentage Distribution According to Their Encounter of Different 

Cybercrimes in Their Region 

Above figure reveals that half (50%) of the respondents have encountered directly 

or someone known to them have encountered social media frauds, 43.3 per cent and 40 per 

cent of them have encountered directly or someone known to them have encountered 

hacking and cyber financial frauds; highlighting the prevalence of cybercrime among adult 

age-group also.   
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Lack of cybersecurity awareness 18 60% 

Digital illiteracy 11 36.67% 

Poor security knowledge 11 36.67% 
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16.67%

26.67%

16.67%

40%

13.33%

26.67%

43.33%

50%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

Cyber

bullying

Cyber

stalking

Software

piracy

Cyber

financial

frauds

Phishing Identity

scam

Hacking Social

media

frauds

Encounter with different cybercrimes in their region



The Indian Journal of Home Science 2026: 38(1) 
 

71 
 

Lack of proper rules and law 7 23.33% 

Lack of monitoring from parents 6 20% 

Technological advancement 6 20% 

Lack of monitoring from school authority 5 16.67% 

Overindulgence in cyber world 5 16.67% 

More dependence on technology 5 16.67% 

**Multiple responses were allowed 

Table 12 reveals that majority (60%) believed lack of Cybersecurity awareness as 

the main factor responsible for prevalence of cybercrime. 36.67 per cent adults have agreed 

that digital illiteracy and poor security knowledge as another two factors contributing to 

prevalence of cybercrime. This indicates the busy lifestyle of the adults; that do not allow 

them to concentrate fully on inheriting knowledge regarding the same or lack of 

interventions might also be the reason for their lack of Cybersecurity awareness.  

Comparative insights 

Table 13: Intergenerational Analysis of Cyber Victimization  

Group 
Most Reported 

Victimization 
Level of Awareness 

Main Risk Factors 

Identified 

School 

Students 

(11th–12th) 

Cyberbullying, 

hacking, social media 

frauds 

Better on social media 

risks, weaker on financial 

frauds 

Excessive social media 

use, peer influence, lack 

of coping strategies 

College 

Students 

(UG) 

Harassment, online 

frauds, phishing 

Higher than school students 

(knowledge of 

hacking/phishing) 

Over-reliance on social 

media, gap between 

awareness and safe 

practice 

Adults (30–

60 years) 

Financial frauds 

(investment scams, 

identity theft) 

Lowest (poor cybersecurity 

knowledge, weak digital 

literacy) 

Lack of financial 

vigilance, limited tech 

familiarity, poor 

enforcement 

Clear age-specific patterns of vulnerability are revealed by the comparative data as presented 

in Table 13. Schoolchildren were disproportionately impacted by interpersonal cybercrimes like 

bullying and social media frauds. College students, on the other hand, showed greater understanding 

and some preventive measures, but their ongoing vulnerability to online fraud and harassment 

indicates that knowledge alone cannot guarantee safety. Adults were mostly targeted by financial 

frauds that have real financial repercussions. Crucially, adults view victimization in context of 

money and security, but students interpret it in context of social and emotional factors. This 

highlights the disparities in exposure and impact between generations. 
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Table 14: Association between age-groups and cybercrime victimization 

Variables Chi-square value p-value 

Age-group × Cyber 

Victimization 
6.976 0.031* 

(*Significant at the 0.05 level, 2-tailed*) 

The Chi-Square analysis revealed a significant association between age-group and 

cybercrime victimization (χ² = 6.976, df = 2, p = 0.031). This indicates that the likelihood of 

encountering cybercrime significantly differs across school students, college students, and adults. 

CONCLUSION  

The study reveals a clear image of cyber landscape across three demographic groups – school 

students, college students and adults (30-60 years). Though the accurate nature of the cyber concerns 

may vary on personal basis but the message is clear that cybercrime is a societal issue with which no 

age-group is fully immune. The results reinforce the previous literature enforcing cyber vulnerability 

among the youths (Rajasekharaiah et al., 2020; Singh & Singh, 2020), increase of cyber financial 

exploitation among the adults (Times of India, 2025; Bangalore Mirror, 2025). The college students 

do not face direct cyber victimization but are significantly exposed to the internet hence are 

susceptible to various cyber threats. Even though a sizeable percentage of adults experienced 

cybercrime, it is an alarming situation which highlights the lack of awareness across all demographic 

groups.  

FUTURE IMPLICATIONS 

The study underlines an urgent need for early cyber education in schools through including 

Cybersecurity in curriculum to build resilience against hacking, bullying and social media frauds.  

Awareness programmes and training in colleges targeting online financial frauds, bullying in a 

structured way and comprehensive format. And a cohesive, cross-generational approach backed by 

policies, institutions and community efforts is vital to combat the issue of cybercrime. Stronger 

policy initiatives, such as regional awareness campaigns, more stringent law enforcement, and better 

charge-sheeting of cybercrime cases in Assam, are required in addition to individual interventions. 
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ABSTRACT 

 

Various schemes and skill training centres have been running and established by the government to 

empower the youth. Due to a lack of awareness, girls are not able to take advantage of these opportunities. If 

girls take skill training along with education, they will become self-reliant and play an important role in the 

development of the nation. The objective of this study was to know the status of empowerment of rural 

college- going girls in Skill-Based Education of Sathiaon Block of Azamgarh District, (U.P.). In this study, a 

total of 75 college- going girls were selected. A Self-Structured questionnaire was utilized to know the status 

of empowerment of college-going girls in Skill-Based Education. All responses were collected in the month 

of April, 2025 from two private degree colleges of Sathiaon Block in Azamgarh District. For statistical 

analysis, percentage was calculated and graphical representation was made with the help of Microsoft Excel 

2021 Software. Study concluded that 57.33% of respondents were aware of empowerment regarding skill- 

based education 42.67% were unaware i.e., a mixed picture of awareness and access regarding skill- based 

education. Most of the respondents stated that their parents did not allow them to take any type of Skill-

Based Education. This highlights the need for improved outreach and support for rural college-going girls, 

ensuring that they not only have access to skill-based education but also clear pathways for job opportunities 

that can empower them economically and socially. 

 Keywords- Empowerment, Job Opportunities, Skill-Based Education 

INTRODUCTION 

 

Education empowers women to overcome obstacles, question their established roles and 

transform their lives. It is often considered a significant milestone in women's empowerment. 

Education is among the most effective means of influencing women's status in society. In our 

country, a sizable portion of the female population is still exploited, ignorant, and backwards due to 

a lack of education. Education serves as a tool to elevate one's position within the family and 

lessens inequality. Women have a way to get knowledge and skills that will help them better their 
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lives via empowerment and capacity building. Any country’s residents are seen to have a 

fundamental right to education and a basic demand. Because it helps individuals become 

independent, it is a potent weapon for decreasing inequality. Education is a turning point in 

women's empowerment since it enables them to face obstacles, question their traditional looks, and 

transform their way of life (Pathak and Gupta, 2013). 

Education is the fundamental right of every person in our society, irrespective of their 

gender. However, in our Indian society, girls have been deprived of education for a long time. Even 

today, higher education is the dream of many girls in rural areas. Vocational Education or 

Technical Education or skill-based education in a specific field enables students to acquire training 

and practical skills in a specific discipline or trade, vocation, or occupation. Vocational courses 

focus more on application-based study. Diverse job functions from various sectors, such as banking 

and finance, food and beverage, tourism, computer networks, designing, healthcare, cosmetology, 

skilled trades, etc., are included in vocational education. It is an advantage, as VET programs offer 

practical skills and hands-on training that train students for specific jobs.  Skill-based education 

helps rural college going girls to become independent at an early age and prepares them for very 

fulfilling employment. As a result, the Indian government runs several programmes to give the 

poor and economically disadvantaged people access to vocational training. A youthful, productive 

workforce produced by high-quality vocational education and also delivered by knowledgeable 

trainers will make a significant contribution to the advancement of the country. A life of liberty can 

be made possible by education, but ability enhancement makes liberty much more feasible by 

enabling one to achieve affluence. The current need is for training to be mainstreamed in 

universities and schools. Women who have received an education are better equipped to explore 

the world and fully engage in the process of progress.  

Numerous studies have been conducted on the education of girls and their evaluation. 

Researchers have made an effort to connect women's empowerment with programs and schemes 

introduced especially for them. Henry, et al., (2024) conducted an analytical study on 

“opportunities and challenges of empowerment of rural girls through higher education” and 

revealed that the number of institutions in rural areas is less than in urban areas. Rural families 

have a mindset of educating their children on the basis of gender. The above study shows that, 

regardless of the barriers rural students face from parents and society to get higher education, they 

are not able to do so. It is necessary to reduce it and provide equal training to achieve economic 

development. Educated women are productive, creative and dynamic. They make their lives better 

as well as the lives of other family members too. 

Tiwari, et al., (2020) conducted a study titled status and role of rural and urban girls in 

educational empowerment. To conduct the study, girls’ empowerment via education is crucial for 

addressing their social, economic, and other status issues, particularly those related to their 

conventional impoverished background. Five specific educational institutions in Rewa, M.P., have 

been the site of the study. The study concluded that the Education of girls in Rewa can have a 

particularly significant impact on reducing poverty and promoting the financial stability of the 

family, district, state, and nation. 

Prabhakar and Nimesh (2022) conducted a study on “Skill development programmes for 

women in India: current status and future perspectives. While conducting the study comprehending 

the obstacles faced by rural women and finding methods to enhance their skill was the objective. 

The study concluded That the courses in skill development help find work and advance one's 
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career. If the government and banks help young business owners get started, these people will 

create jobs for others and boost the economy. Policies such as increasing access to skill 

development by providing more seats for women, gender mainstreaming of training content and 

delivery, and usage of digital platforms for women's empowerment should be simplified. 

Hasnaen, et al., (2023) conducted a study titled “Empowering Rural Women through Skill 

Development: A Pathway to Sustainable Livelihoods.” Study demonstrates how crucial these 

initiatives are in improving the standard of living of rural women. In addition to addressing health 

concerns, it provides them with training and opportunities to start their own businesses. The study 

stated that technology is crucial and important, especially having computer skills and an awareness 

of the internet. Study recommends the things like creating educational websites, facilitating internet 

access for individuals, and establishing neighbourhood gathering spots. The function of skill 

development programs is to transform women's socioeconomic position, self-image, and 

confidence, as well as the issues and difficulties associated with skill development training. Skill-

based education is increasingly recognized as essential for empowering individuals, particularly in 

rural areas where economic opportunities are often limited. In India, the landscape of skill-based 

education is evolving, yet significant challenges remain, especially for rural college-going girls. 

The government has, from time to time, introduced several programmes and schemes for the 

betterment of youth, such as Pradhan Mantri Kaushal Vikas Yojana (Catering management, 

Tailoring, Beautician course, Thread-embroidery and Computer skills etc.) Uttar Pradesh Mukhaya 

Mantri Yuva Swarojgar Yojana, Uttar Pradesh Free Tablet Smartphone Scheme etc, but still due to 

a lack of awareness they are not benefited. 

In recent years, the Indian government has made progress in promoting skill development 

through initiatives like the Skill India Mission, aiming to bridge the gap between education and 

employability. Technical and vocational education and training (TVET) programs have been 

introduced in various colleges and institutions, providing students with practical skills aligned with 

industry demands. However, despite these efforts, the uptake among rural college-going girls 

remains very low. Keeping this problem in mind the present study was conducted to know the 

actual situation of college going girls regarding their status of skill -based education.  Women in 

rural areas are denied certain social and economic rights and raised under the general supervision 

of their male family members. This study is focused on the status of empowerment of rural college 

going girls in skill-based education. Therefore, the purpose of present study was to determine the 

empowerment status in skill-based education of college-going girls. 

OBJECTIVES 

❖ To know the demographic status of selected college-going girls of the Sathion block of 

Azamgarh district. 

❖ To study the awareness of skill-based education of college-going girls of Sathion block of 

Azamgarh District. 

❖ To know the various sources of information they received about skill-based education of 

college-going girls. 

❖ To assess the actual percentage of students receiving skill-based education. 
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METHODOLOGY 

Survey method was used for the study. Two private degree college which are situated in Sathiaon 

Block of Azamgarh District (UP) have been selected using purposive sampling technique. Total 75 

College going girls were selected using simple Random Sampling Method. The necessary data 

related to skill -based education were collected in the month of April 2025. The study was confined 

to only graduate and post graduate girls. A self-developed questionnaire was used to measure the 

empowerment status in skilled based education of girls. The questionnaire consisted of two 

sections, the first being on socio-demographic details of the participant related to age, religion, 

current education status, type of family, father’s education and mother’s education. Second part 

contained questions on skill-based education and empowerment. For analysis of data percentage 

was calculated and graphical representation was made with the help of Microsoft Excel 2021 

software. 

FINDINGS, RESULTS & DISCUSSION OF THE STUDY 

Table 1 Distribution of Socio-demographic Variables of Girls 

Age in Years No. of Participants (N-75) Percentage (%) 

18-21 33 44 

22-25 27 36 

26-28 15 20 

Educational Qualification No. of Participants (N-75) Percentage (%) 

Under Graduation 49 65.33 

Post Graduation 26 34.67 

Religion No. of Participants (N-75) Percentage (%) 

Hindu 63 84 

Muslim 12 16 

Christian 0 0 

Others 0 0 

Table 1- shows the socio-demographic analysis of the 75 respondents and reveals several key 

characteristics. A significant majority are aged 18-21 years (44%), with 36% in the 22-25 age 

group 20% in the 26–28 years, indicating a predominantly youthful demographic status. Out of 

Total 75 girls 65.33% are undergraduates and 34.67 % are postgraduate reflecting a strong 

emphasis on higher education. The sample is primarily Hindu (84%), with a small representation of 

Muslim respondents (16%) and no participants identifying as Christian or from other religions. 
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Table-2 Demographic Variables Related to Families of Girls 

Type Of Family No. of Participants (N-75) Percentage (%) 

Nuclear 52 69.33 

Joint 23 30.67 

Education of Mother No. of Participants(N-75) Percentage (%) 

Not Educated 22 29.33 

Primary 16 21.33 

High School 13 17.33 

Intermediate 10 13.33 

Graduation 08 10.68 

Post Graduation & Above 06 08.00 

Education of Father No. of Participants (N-75) Percentage (%) 

Not Educated 11 14.66 

Primary 14 18.67 

High School 17 22.67 

Intermediate 21 28.00 

Graduation 09 12.00 

Post Graduate 03 4 

Table -2 shows the demographic variables related to families of the girls. It is clear from the table 

that 69.33% girls belong to nuclear family whereas 30.67% girls belong to joint family. Family 

structure data shows that (69.33%) came from nuclear families, suggesting a shift toward smaller 

family units that may allow greater autonomy and decision-making for young women. Regarding 

parental education, a noteworthy 29.33% of mothers are not educated formally. 21.33% mothers 

having primary education, 17.33% where high School and 10.68% having graduated, with only 8% 

holding postgraduate degrees or higher, pointing to ongoing potential challenges in women’s 

education. Fathers also exhibit low educational attainment, with 14.66% being not educated and 

12% holding graduate qualifications, with only 4% holding postgraduate degrees. Overall, this 

profile highlights the educational aspirations and socio-economic backgrounds of the girls, 

providing a valuable context for further exploration of their experiences and perspectives.  

Table 3 Awareness about Skill-Based Education & Training Centres 

Awareness of Skill Based Education Frequency (N-75) Percentage (%) 

Yes 43 57.33 

No 32 42.67 

  

Table 3 illustrates the distribution of awareness and it shows that half of the respondents (57.33%) 

were aware of skill-based education and training, while a significant proportion (42.67%) reported 

no awareness. This indicates that although awareness exists among many college-going girls, a 

substantial number still remain uninformed about the opportunities available, highlighting a 

significant concern within the educational framework. This data underscores the urgent need for 

initiatives aimed at enhancing skill acquisition and confidence, as a substantial majority feel either 

average or low in their empowerment. By addressing these gaps through targeted training, 
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mentorship, and supportive resources, educational programs can better equip individuals, fostering 

a more empowered and capable workforce with special reference to rural girls. 

 

Fig-01 Awareness about Skill-Based Education & Training Centres 

 

Table 4 Sources of Information About Skill-based Education & Training Centres 

Sources of Information Frequency (N-43) Percentage (%) 

Family & Friends 19 25.33 

TV/Radio 8 10.66 

Newspapers 5 06.66 

Government Schemes 11 14.67 

Table 4 shows that Family and friends were the most common source of information (25.33%), 

followed by government schemes (14.67%), TV/radio (10.66%), and very less percentage of girls 

received the information from newspapers (6.66%). 

Table 5 Opportunity of Receiving Skill-Based Education & Training 

Opportunity Received (SBE&T) Frequency (N-75) Percentage (%) 

Yes 31 41.33 

No 44 58.67 

Table 5 shows that despite this awareness, only 41.33% had actually received skill-based 

education and training, leaving the majority (58.67 %) without access. This may be due to the 

reason that many rural families still adhere to traditional gender roles that prioritize early marriage 

and household responsibilities over education and career aspirations for girls. This cultural bias can 

discourage girls from pursuing skill training or higher education. In many rural areas, the 

infrastructure for skill training is inadequate. There may be a lack of nearby institutions offering 

quality vocational courses, making it difficult for girls to attend these programs without significant 

travel facility and associated costs. 

43

57.33%

32

42.67%

0

10

20

30

40

50

60

70

Frequency Percentage

Yes No



The Indian Journal of Home Science 2026: 38(1) 

 

80 

 

Table 6 Opinion Regarding Job Security after getting Skill-Based Education & Training 

Opinion about Job Security Frequency (N-75) Percentage (%) 

Yes 36 48 

No 39 52 

Table 6 shows that opinion of job security after training was also mixed, with 48% believing it 

would provide employment benefits and 52% expressing uncertainty regarding potential 

employment after completing their training. Overall, the findings suggest that while some 

awareness exists, actual participation and confidence in career outcomes remain limited, pointing 

to the need for improved access and guidance. 

Table 7 Obstacles Faced by Girls to Obtain Education and Training Related to Vocational 

Skills 

S.no. Obstacles No. of Respondents Percentage 

01. Low Income 10 13.33 

02. Lack of Proper Career Guidance 06 08.00 

03. Lack of Information 16 21.33 

04. Disagreement of Parents 43 57.34 

 

Table 7 illustrates that 13.33% girls were facing the low-income obstacle. This may be due to the 

reason that financial challenges play a substantial role in the decision-making process. Their 

parents believed that it was a waste of time and money. Many families prioritize immediate 

financial needs over educational investments, leading to a focus on short-term employment rather 

than long-term skill development. This is particularly relevant for girls, who may be expected to 

contribute to household income early. 8% were facing with lack of proper guidance, 21.33 were 

facing lack of information and 57.34% were facing with disagreement of their parents. 

Disagreement with parents regarding the pursuit of vocational training is common, as families may 

have different views on the value of skill-based education versus traditional academic paths. This 

discord can create significant obstacles for girls aspiring to pursue vocational skills. There is often 

a significant gap in awareness about the availability of vocational training programs. Rural 

communities may less access to information about these opportunities, which can limit the girls’ 

ability to make informed choices about their education and career paths. Concerns about safety 

while travelling to training centres can deter girls from seeking skill-based education. In many rural 

settings, the absence of reliable transportation and safe environments contributes to their 

reluctance. 
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Fig-2 Obstacles Faced by Girls to Obtain Education and Training Related to Vocational 

Skills 

 

CONCLUSION 

 

● Only 57% of the college girls were aware of skill- based education and training. 

● Family and friends were the most common source of (25.33%) information regarding skill- 

based education and Training. 

● A very small percentage of college girls (41.33%) have the opportunity to receive Skill 

Based Education and Training while the majority were deprived. 

● (48%) percentage of girls were of the opinion that skill- based education and training 

provide job opportunities. 

● Disagreement of parents (57.34%) and lack of information (21.33%) regarding skill bsed 

education and training were the major obstacles faced by college girls. 

The status of Empowerment of Rural College Going Girls in Skill-Based Education of Sathiaon 

Block at Azamgarh District (U.P.) was not satisfactory. The study gives the information that half of 

the girls were aware of skill-based education and training centres, but more than half of the girls 

did not have the opportunity to receive skill-based education and training. This highlights the need 

for improved outreach and support for rural college-going girls, ensuring they not only have access 

to skill-based education but also clear pathways to job opportunities that can empower them 

economically and socially. 
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SUGGESTIONS FOR FUTURE RESEARCH 

• The study may be conducted selecting different blocks of different districts of Uttar 

Pradesh. 

• In future, this study may be conducted selecting students of both genders. 

• Study may be conducted comparing urban and rural college going girls. 
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ABSTRACT 

The study "Volunteers in corporate setting: A study in Delhi NCR," explores the motivations and mobilization 

strategies of corporate volunteering across four (4) corporate organizations, two (2) national and two (2) 

international, using a mixed-method in Delhi NCR. The research gathered quantitative data from 60 young 

corporate volunteers, all with at least six (6) months of volunteering, and qualitative insights from four (4) 

program implementers. The demographic profile revealed that most volunteers were under 26, with a majority 

being male in both national (63.33%) and international organizations (56.67%). International organizations 

had a higher proportion of volunteers with postgraduate qualifications (40%) compared to national 

organizations (23.33%). The implementers were predominantly female, highlighting women's leadership in 

these programs. The key motivations for young volunteers included self-satisfaction, personal development, 

and improved work-life balance. Recognition and perks like volunteering leave, goodies, and refreshments 

were also found to boost engagement. Over 86% of volunteers reported developing valuable skills such as 

enhanced self-esteem, social awareness, and leadership. The study identified alignment with the Sustainable 

Development Goals (SDGs) as a way to promote impactful community development. Despite challenges such 

as time constraints and low awareness social media platforms like WhatsApp, Facebook, and LinkedIn were 

effective in raising awareness and sustaining participation. The findings emphasize the importance of adapting 

corporate volunteering strategies to the volunteers’ interests and supporting them with policy frameworks that 

encourage youth empowerment. Effective collaborations with non-governmental organizations (NGO) were 

also deemed crucial for maximizing community impact. Overall, corporate volunteering not only contributes 

to societal well-being but also acts as a vital youth engagement strategy to empower young leaders and leverage 

their energy to drive social change. 

Keywords: corporate volunteering, employee engagement, empowerment, non-governmental 

organization, volunteering 

INTRODUCTION  

Corporate volunteering is the process of engaging employees in community-focused 

activities that foster altruistic contributions to social causes while driving development (The Power 

of Volunteerism, 2016). Corporate organizations are discovering that integration of volunteer 

programs with their employees improves satisfaction, fosters employee engagement, and boosts 

retention (Kotler and Lee, 2011). Nowadays, volunteering is an end in and of itself as well as a tool 

mailto:sarita.anand@lic.du.ac.in
mailto:somirinkhashimwo@lic.du.ac.in


The Indian Journal of Home Science 2026: 38(1) 
 

84 
 

for development (UNV, 2018). It provides a special chance to execute one's altruistic nature and 

progress professionally (Wang, 2024). When properly implemented, this one-of-a-kind project has 

the potential to cause long-lasting social changes by creating ripple effects that spread throughout 

society. Well-designed volunteering activities offer a high sense of purpose, helping individuals and 

companies feel a deeper connection to something bigger than themselves (Harvard Business Review, 

2019). Active volunteering has led to the development of various skills, such as time management, 

negotiation, collaborative abilities, planning, budgeting, and people management. (Caudron, 1994). 

This allows many corporations to reduce substantial expenditures on employee training and 

professional development initiatives, thereby enhancing business performance and fostering a more 

salubrious atmosphere for positive community relations in the areas where they operate. 

Corporate volunteering encourages staff members to participate in socially conscious events 

organized by their workplaces in collaboration with non-governmental organizations (NGOs) 

(Samuel et al., 2013; Escher & Brzustewicz, 2020). Building on the framework by Siemieniako et 

al. (2021), corporate volunteering serves as a vital bridge, connecting businesses and NGOs to 

cultivate social awareness and drive positive change through their combined efforts. Corporate 

volunteering is efficient because it allows volunteers to use their existing skills, which reduces the 

need for extensive training and administrative overhead for NGOs (Salazar et al., 2012).  

Inspired by global efforts like the Global Reporting Initiative and the Indian Companies Bill 

of 2013 led to the integration of human capital in CSR through corporate volunteering making it a 

key driver of CSR as stated by Grosser and Moon (2005). A company's social reputation significantly 

influences job choices, particularly among recent graduates. On top of that, specific employee groups 

show a growing interest in their company's engagement with local communities. This has led to an 

increasing coordination between CSR and human resources (HR) policies to meet employee 

demands for better work-life balance. According to research by Allen (2003) and Mittal et al. (2008), 

corporate volunteering provides two key benefits. First, it improves a company's external perception, 

which helps build community trust and attract new investors. Second, it enhances internal culture by 

increasing employee engagement and commitment to the company's values (Sgarcitu, 2014). This 

strengthened sense of belonging can reduce employee turnover, boost productivity, and break down 

hierarchical barriers between management and staff. 

Summary of companies’ volunteer efforts 

Company Rank 

in the 

list 

Time 

allowa

nces 

Comm

unity 

involve

ment 

Day of 

service 

event 

Skills-

based 

and pro-

bono 

services 

Non-

profit 

board 

service 

Focused 

philanthr

opy 

Google  1 x  x x  x 

SAS 2 x  x x x x 

CHG Healthcare 

Services 

3  x x    

The Boston 

Consultancy Group 

4    x  x 

Wegmans Food 

Market 

5      x 

NetApp 6 x x   x  
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Hilcorp 7  x x    

Edward Jones 8  x   x  

Ultimate Software 9 x x     

Camden Property 

Trust 

10  x    x 

Accenture 91 x x  x   

Hasbro 92 x x    x 

Goldman Sachs 

Group 

93 x x  x  x 

Starbucks 94 x x     

Mars 95 x x  x  x 

Mattel 96 x  x   x 

Aeropostale 97 x  x   x 

FedEx 98 x x x   x 

Grainger 99  x    x 

CH2M Hill 100 x x x x  x 

Fig 1: 100 Best Companies to Work For (Source: Fortune’s report, 2013) 

Companies all around the world emphasize multiple dimensions of employee well-being to 

ensure sustained engagement and motivation (Fortune, 2013). According to Barnett et al. (2020), 

volunteers' emotional commitment greatly enhances their work attitudes, resulting in increased job 

satisfaction and awareness of societal issues. Allowing volunteers to use their current talents further 

improves the effectiveness of corporate volunteering and reduces the administrative and training 

responsibilities (Salazar et al., 2011). Involving youth in corporate volunteering is an increasingly 

important and valuable endeavor for companies and development organizations. This initiative 

encompasses a range of benefits, including the potential to inspire, motivate, and empower 

individuals while making a significant contribution to social causes. 

OBJECTIVES 

General objective: To comprehensively examine the youth’s motivations and mobilization 

strategies being used, including the prospects and challenges of the implementers in corporate 

volunteering. 

Specific objectives 

• To explore the youth’s motivations and the influence of volunteering in their lives. 

• To identify and document mobilization strategies used by different organizations in 

corporate volunteering. 

• To map the perspectives of program implementers on the prospects and challenges of 

involving youth in corporate volunteering. 

• To analyze the policies of corporate organizations about volunteering by their employee 
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HYPOTHESIS TESTING 

Analysis of the age difference between national and international corporate organizations. 

(Ho): There is no difference in the age of the participants  

(Ha): There is a difference in the age of the participants  

• X2= 2.968326 

• p-value= 0.08491 

Discussion: The statistical analysis conducted compared the ages of participants between 

National and International Organizations, to determine if there was a significant difference. The 

obtained chi-square value (X2) was 2.968326, and the corresponding p-value was calculated to be 

0.08491. With a predetermined significance level (α) of 0.05. We concluded that there is no 

difference in the age of the participants between national and international organizations 

METHODOLOGY 

Research design 

This research used a mixed-methods exploratory approach to explore the dynamics of 

corporate volunteering among youth in the Delhi-NCR region. The study's design combined mixed 

methods, including quantitative surveys to measure youth motivations, with qualitative in-depth 

interviews to capture the perspectives of program implementers. This methodology provided a 

comprehensive view of what drives youth engagement and continued participation. 

Locale of the study 

The Delhi-NCR area was chosen as the study's location due to its dense corporate presence, 

which was ideal for a study on corporate volunteering. The region's vibrant urban environment, 

diverse socioeconomic profile, and strong culture of corporate social responsibility (CSR) and 

employee volunteering through Human Resources (HR) policies made it a fitting backdrop for the 

investigation. 

Tools for data collection 

The study combined quantitative surveys to assess youth motivations with qualitative in-

depth interviews to capture program implementers’ perspectives. 

Analysis 

The quantitative data are presented in percentages and totals with supporting graphs for 

clarity, while the qualitative interviews were analyzed using a thematic analysis approach. This 

provides insights into implementers’ strategies, challenges, and perspectives. All tools were pre-

tested to ensure reliability, and potential challenges such as scheduling with corporate employees 

were addressed through transparent communication and flexible arrangements. 
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Sampling method 

For the study, a snowball sample was used to recruit 60 young volunteers from four different 

companies (two national and two international), all of whom had at least six months of volunteering 

experience, and one (1) program implementer from each of the four organizations, each with at least 

a year of experience. 

 

Fig 2: Sampling method 

 

RESULTS & DISCUSSION 

Demographic details of the respondents 

National organizations have a higher number of young volunteers, a greater gender 

imbalance, and a higher proportion of graduates, whereas international organizations showed more 

diversity in age, a narrower gender gap, and a balanced mix of educational backgrounds. Despite 

these differences, both sectors are equally committed.  

 

4 Corporate
Organizations

Delhi 
NCR

- 2 International 
Organizations

- 30 volunteers

-2 program implementers

- 2 National 
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- 30 volunteers

-2 program implementers
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Fig 3: Demographic details of the respondents 

Types of activities 

Corporate volunteering programs in both organizations exhibit similar patterns as well as 

significant distinctions regarding time commitments. The majority of volunteers choose shorter time 

commitments (less than five hours). International organizations employ a more flexible hybrid model 

that incorporates online possibilities and favors a larger range of activities, whereas national 

organizations offer physical volunteering and concentrate on local environmental issues. This 

emphasizes how different organizations must increase their long-term volunteer retention and 

provide a variety of engagement options to accommodate a range of schedules and interests. 

 

Fig 4: Types of activities 

Benefits of corporate volunteering             

Environmental causes are given top priority by corporate volunteers from both groups, with 

the majority of each group opting to support them. While international organizations are more likely 
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to offer non-monetary incentives like goods, national organizations are more likely to offer practical 

benefits like transportation. All of the respondents reported gains in self-esteem, heightened social 

awareness, and the growth of their leadership abilities. This demonstrates that volunteering is a 

potent instrument for societal influence and personal growth, motivated by a combination of 

intangible advantages and internal rewards.                                            

 

Fig 5: Benefits of corporate volunteering 

Types of influence      

Motivated primarily by a desire for change, empathy, and a sense of community belonging, 

volunteers see corporate initiatives as a way to create positive societal change. The success of these 

programs is measured by tangible improvements and growth, but also by the strength of 

collaborations and partnerships. For volunteers, satisfaction hinges on work-life balance, support 

from family and friends, and opportunities for personal and professional growth.              

 

Fig 6: Types of Influence  
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Motivations of the volunteers 

Volunteers are primarily driven by a profound desire for change and a deep sense of empathy. 

These individuals are motivated not only by a wish to see positive outcomes but also by an innate 

sense of belonging within a specific community, whether it's a group of patients or a wider social 

circle. Their commitment stems from a personal belief in the cause and a strong connection to the 

people they help by finding purpose and satisfaction in making a tangible impact on others. 

 

Fig 7: Motivations of the volunteers 

Intention for future involvement in corporate volunteering 

Both national and international volunteers have a positive opinion of their corporate 

volunteering experiences, and positive sentiment is tied to feelings of personal fulfillment, skill 

development, and social impact. As a result, all volunteers expressed a strong desire to continue their 

involvement in future corporate volunteering initiatives. This willingness highlights the importance 

of creating a supportive and engaging environment to ensure sustained commitment. 

Communication and social media 

Volunteers from both national and international contexts agree that communication in 

corporate volunteering programs is highly efficient, largely due to the effective use of social media. 

An impressive 95% of volunteers support sharing photos and videos of their activities online, and 

100% affirm that social media is an effective tool for engaging volunteers and promoting 

philanthropic efforts. 
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Fig 8: Communication and social media usage 

Details of the implementers of corporate volunteering  

The implementers, two from national and two from international organizations, provided 

insights into corporate volunteer programs. The majority (75%) were women between 27 and 35 

years old, all with postgraduate degrees and full-time employment. The group had diverse 

professional backgrounds. Their experience as implementers ranged from 2.5 to 5 years. All the 

organizations had a long history of corporate volunteering, which was a core part of their Corporate 

Social Responsibility (CSR) and human resources policies. International organizations mobilized a 

large number of volunteers (e.g., 16,000), while national organizations had a smaller scale (e.g., 150 

volunteers). The primary responsibilities of these implementers included identifying CSR projects, 

organizing quarterly activities, coordinating with volunteers and partners, and assigning tasks. Their 

priority areas are education, women's empowerment, environmental protection, disaster relief, 

gender empowerment, responsible travel, WASH, and livelihood initiatives. Corporate volunteering 

events are always aligned with the SDGs. 

Benefits and challenges 

Corporate volunteering helps individuals develop key professional and personal skills. It 

fosters teamwork, leadership, and problem-solving abilities. Volunteers gain practical experience 

that can influence their career decisions and overall personal development. By involving young 

people, companies infuse corporate volunteering with fresh perspectives and energy. To effectively 

engage them, organizations align volunteer opportunities with youth interests, provide leadership 

platforms, and ensure an inclusive environment, which not only builds a more sustainable future but 

also boosts the volunteers' personal well-being. The study identified key challenges in sustaining 

youth participation, including limited commitment to long-term engagement, misalignment between 

volunteers’ personal interests and program activities, and difficulties in balancing volunteering with 

professional or academic responsibilities. These factors often hinder consistent involvement and 

reduce the overall effectiveness of corporate volunteering initiatives.  

Supporting community activities and driving change 

A company's deep involvement in corporate volunteering focuses on supporting vulnerable 

populations. They provide essential supplies like food, medicine, and clothing, and work to improve 

hygiene, education, and digital access by distributing menstrual kits and computers. Their dedication 
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to the environment is clear through recycling programs and cleanliness drives. The company also 

invests in empowering communities by providing solar energy solutions and offering skill-building 

workshops. Involving youth in volunteer programs brings fresh ideas and energy. To effectively 

engage them, companies align volunteer opportunities with young people's interests and values and 

offer platforms for leadership. This inclusive approach ensures that a wide range of young people 

can participate, which in turn helps create a more sustainable and equitable future.  

Motivation and mobilization strategies for engagement 

Organizations use several strategies to keep young volunteers engaged and committed for 

the long term. These include conducting regular sessions on the importance of their work, offering a 

variety of meaningful projects, providing ongoing training and skill-building, and fostering a sense 

of community. Recognition through public acknowledgment and awards also plays a crucial role. 

Organizations also maintain engagement through regular communication and flexible scheduling, 

and they use social media to showcase the impact of their volunteer efforts. A supportive 

organizational culture with clear communication and flexible scheduling is also vital. On the other 

hand, organizations have standardized volunteering policies that offer perks like paid time off (VTO), 

gifts, and transportation to motivate employees. Other initiatives include Matching Gift Programs, 

Skills-Based Volunteering, and Volunteer Recognition programs.  

How organizations execute corporate volunteering 

Organizations strategically use their Corporate Social Responsibility (CSR) and human 

resources funding to maximize impact. They tailor initiatives to the specific needs of local 

communities and ensure transparency through rigorous financial oversight and external audits. 

Collaboration with other organizations and stakeholders helps guide the allocation of funds, ensuring 

resources are used effectively. They also rely on data and pilot studies to make evidence-based 

decisions and prioritize local initiatives to ensure long-term sustainability. The increasing awareness 

of CSR among employees, especially recent graduates, also drives these efforts. Partnering with 

educational institutions provides access to a motivated pool of young volunteers and leverages 

existing resources for a greater impact.  

Role of social media 

Social media is a powerful tool for promoting corporate volunteering. Platforms like 

Instagram, Facebook, and LinkedIn are used to raise awareness, share success stories, and showcase 

volunteer experiences, which encourages peer-to-peer influence and participation. By using these 

platforms, organizations can maintain continuous communication with volunteers, helping to sustain 

engagement and build a sense of community. 

CONCLUSIONS 

Corporate volunteering is a powerful catalyst for positive change, driven by motivations like 

personal satisfaction and a desire for societal impact. Effective communication, especially through 

social media, boosts volunteer engagement and the overall success of these initiatives. Youth 

involvement is particularly beneficial, as it fosters skill development and aligns with a company's 

commitment to social and environmental responsibility. This study confirms that corporate 

volunteering is a significant tool for personal and community development with over 86% of 

volunteers reporting improved skills like self-esteem and leadership. These programs also align with 
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Sustainable Development Goals (SDGs), contributing to national progress. Despite challenges like 

time constraints and lack of commitment, social support from friends and family, combined with 

strategic use of platforms like WhatsApp and LinkedIn, helps to sustain participation. To enhance 

their impact, organizations should adopt flexible scheduling and create initiatives that meet specific 

community needs. This encourages more businesses and even government organizations to invest in 

volunteering to improve societal well-being.  

The limitations of the study include the selection of only two (2) organizations, each from 

national and international organizations. This limited selection may not adequately represent the 

diversity of corporate volunteering programs across different regions and organizational structures.  

SCOPE FOR FUTURE RESEARCH 

Future research can further examine the strategies adopted by different companies, assess 

the role of corporate volunteering in strengthening social and community support systems, and 

explore how such initiatives can be effectively leveraged to address diversity, equity, and inclusion 

(DEI) in the workplace. 
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ABSTRACT 

 

The Case study on Resin furniture in Chennai city was conducted to analyze the prevalence, durability and 

longevity of resin furniture and compare the cost-effectiveness, availability of design and style options of resin 

furniture with traditional outdoor furniture materials, such as wood, metal, and plastic. The methodology of 

the study comprises phase I, gathering information from the manufacturing dealers of resin furniture in the 

Chennai city followed by phase II, Creating awareness among the college students about the scope of resin 

furniture in future. The study has been carried out in three resin furniture manufacturing units. The managers 

of each unit were the respondents. The Tool used was Interview method which comprised of 25 questions with 

information pertaining to Types of resins used for furniture making, steps involved in furniture construction, 

cost, durability, care and maintenance, designs and styles of furniture, skills required, Bio-degradation of resin 

furniture, advantages and disadvantages, people’s opinion and choice of resin furniture. It is concluded from 

the study that resin furniture is still under developing stage. It has following advantages of low care 

requirements, weather resistance, lightweight design, and durability, it is a great material for outdoor furniture 

including tables, chairs, and loungers. Resin furniture is well-known for being affordable, available in a variety 

of forms, and highly customizable in terms of color to fit a variety of decor styles and tastes. It is also found 

that Epoxy resin is the main substance used to make resin furniture. 

 

Key Words – Biodegradable resin, Resin furniture, Upcycling of old furniture with resin.  

 

INTRODUCTION 

 

Wooden furniture can be found frequently in offices, government buildings, and residential 

and commercial spaces, such as hotels, hospitals, and schools. They make the area more appealing 

and beautiful. Furniture composed of specific plastics that may be molded into specific shapes is 

known as resin furniture. They protect outdoor furniture that is often composed of wood from the 

elements. Resin furniture was popular for its attractiveness, ease of cleaning and maintenance, 

resilience, and resistance to decay from rain and snow, they are becoming a good substitute for 

hardwood furniture.  

about:blank
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Due to its excellent stiffness, dimensional stability, bending strength, water resistant, 

chemical and corrosion resistance, epoxy resin is widely used for laminations, adhesives, coatings, 

and advanced composite surfaces (Wondemagegnehu and Legesse, 2023). Resin furniture is a 

growing trend that has taken over the interior design world. It’s a combination of wood and metal 

with epoxy resin that brings about the visionary and inspiring fabrication of semi-transparent, 

colorful masterpieces. 

OBJECTIVES OF THE STUDY 

 

1)To analyze the prevalence, durability and longevity of resin furniture, including its resistance to 

wear and tear, scratches, and fading. 

2)To compare the cost-effectiveness of resin furniture with traditional outdoor furniture materials, 

such as wood, metal, and plastic. 

3)To investigate the design and style options available for resin furniture, including its versatility in 

different settings, such as residential, commercial, and hospitality. 

 

REVIEW OF LITERATURE 

 

Resin 

Resin is a strong, premium plastic that is used for tabletops, free-standing furniture, and components 

like seats, backs, and armrests. It's great waterproofness (it doesn't rust or degrade) makes it the 

perfect material for outdoor furniture. Polyester, polyamides, polyurethanes, epoxies, silicones, 

polyethylene, acrylics, or polystyrene are the few varieties of resins used for furniture construction 

(Simona Ganea, 2017). 

 

    Characteristic Features: 

According to (Leni Yu 2023), Resin is a kind of plastic material which is well-known for being low 

maintenance, weather resistant, and durable. Furniture made of resin has a few characteristics, such 

as: 

Highest Quality and Ultra Clear Epoxy Resin: 

Ordinary epoxy resin materials are of mediocre grade and cannot ensure decades of endurance. UV-

proof formula is one of the most important characteristics of the best epoxy resin. For decades, UV-

proof epoxy resin promises not to fade, change color, or lose its transparency. Strong constituents in 

premium resins prevent scratches on the table's surface. Because of this, epoxy resin tables are more 

robust than conventional furniture materials. 

UV-resistant: 

Resin is inherently resistant to UV light and the color of the furniture won't deteriorate with time. 

This makes it perfectly fit for outdoor use. 

Style options: 

Many different styles ranging from conventional and classic to modern and contemporary can be 

made using resin that best suits to fit into our style and taste. 
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Fig-2: Resin Teapoy Table 

Customizable: 

Resin furniture can be customized with our preferred color or pattern. 

Method of Creating Resin Furniture: 

STEP 1: Select Wood, Sanding and Positioning the Wood: When the wood that we intend to treat 

in epoxy is uneven or rough, sand it with sandpaper grits ranging from 120 to 220. Make the surface 

smooth and even using a sandpaper, so that the epoxy will adhere to it easily.  

 

 
Fig-4: Raw Wood before Treatment 

 

STEP 2: Clean the wood: With a fresh microfiber cloth, mini vacuum or brush remove any debris 

or dust left behind from sanding the wood. When applying epoxy to wood that has been dampened 

with a towel to remove dust, allow the wood to cure completely.  

STEP 3: Using Painter’s tape: Turn the wood over, place it on a level surface. Apply painter's tape 

over the edge of the wood's back, making sure to press it down tightly to prevent epoxy leaks. When 

pouring resin into the wood, this prevents drips from creating on the underside of the wood. 
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Fig-5: Using Painter’s Tape to prevent Epoxy Leak 

 

STEP 4: Cover the surfaces using cardboard or plastic: Pick a level surface, such as a work table 

or kitchen table, to construct furniture on. To prevent the epoxy from ruining your table, cover the 

surface with a piece of plastic or thick, even cardboard. 

 
Fig-6: Work Table Surface 

STEP 5: Prevent touching the surface: These might be any two or three flat and tall enough objects 

to lift the wood off the table, such as upside-down cups or wooden blocks. Keep the wood so that it 

is hovering over the surface of the objects, with the side that will receive the epoxy coating facing 

up. 

STEP 6: Mix the epoxy: Since many varieties of epoxy have strong smells, it's crucial to mix and 

pour in an area with lots of fresh air. Additionally, it's critical to work in a dust-free environment to 

prevent particles from combining with the epoxy and producing a murky, unclean covering.  
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Fig-7: Mixing Epoxy  

STEP 7: Measure the resin and hardener: The ratio of resin to hardener varies depending on the 

type of epoxy you use, so be sure to carefully read the instructions to ensure you are pouring the 

right amount of each. Transfer the hardener into a separate disposable cup and the resin into the first 

one. The majority of businesses will offer both the hardener and the resin. 

Plastic cups are ideal because it's easy to measure the resin and hardener due to their indentations. 

The package will have the ratios labeled, and they are often 1:1, 2:1, or 4:1. 

STEP 8: Combine the resin and hardener: Pour the resin and hardener into the same disposable 

cup after they have been accurately measured to start combining them.  

STEP 9: Pour the epoxy: Once the epoxy is thoroughly combined, carefully pour it onto the wood 

as soon as possible to avoid hardening. Pour enough in the middle to create a thin layer that covers 

the entire piece of wood. 

 
Fig-8: Pouring Epoxy 

STEP 10: Use a foam brush to spread epoxy: Using back-and-forth strokes, dip the foam brush 

into the epoxy puddle and start pulling the epoxy over the edges. Make sure the entire piece of wood 

is covered by applying a uniform layer of epoxy. With the foam brush, remove any extra epoxy from 

the sides. 

STEP 11: Get rid of air bubbles: When pouring epoxy, air bubbles are unavoidable, but they can 

be eliminated with a heat gun, torch, or hair dryer. To burst the bubbles, turn on the heat source and 

hold it about 6–10 inches (15–25 cm) away from the epoxy's surface.  
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Fig-9: Removing Air Bubbles using Heat Source 

STEP 12: Allow to set for 4 hours: Let the first coat of epoxy start to solidify by setting a timer for 

four hours. As it cures, it should feel tacky, indicating that you should apply another coat even though 

it won't be totally dry and firm. 

If, within the first half hour, you see more air bubbles, try using your preferred heat source to burst 

them. 

STEP 13: Apply an additional coat: As with the previous batch, mix a second batch of epoxy with 

the proper ratio of hardener to resin. After pouring this coat into the center of the wood piece, level 

the surface using a spatula or spreader.  

 
Fig-10: Hardening of Epoxy 

STEP 14: Wait until epoxy hardens: It takes 24-36 hours for epoxy to fully solidify. When the 

wood is firm to the touch, carefully turn it over and remove the painter's tape to view the epoxy-

coated wood. To ensure that the wood is not damaged while the epoxy is setting, refrain from 

touching or moving it ( Barry Zakar, 2021). 

 

Benefits of Resin Furnitures:  

According to (Ashby 2014, Karbhari 2015, Strong 2016, Wibowo 2020), Resin furniture offers 

several functional, aesthetic, and environmental advantages that make it increasingly popular in both 

indoor and outdoor settings. One of its key benefits is high durability, as resin materials—particularly 

epoxy and polymer-based resins—exhibit excellent resistance to moisture, corrosion, chemicals, and 

weathering, making them ideal for outdoor and high-humidity environments. Resin furniture also 

requires low maintenance, as it does not rot, warp, or require frequent polishing like traditional wood, 
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and it can be easily cleaned with minimal effort. Another major advantage is design flexibility, since 

resins can be molded into complex shapes and combined with wood or metal to create innovative, 

semi-transparent, and visually striking furniture pieces that enhance contemporary interior 

aesthetics. Additionally, resin furniture supports material efficiency and sustainability, as it can 

extend the life of wood through protective coatings, reduce dependence on hardwood, and 

incorporate composite or recycled materials, contributing to more sustainable furniture 

manufacturing practices. 

 

METHODOLOGY OF THE STUDY 

  

Research Design  

A case study can be defined as an intensive study about a person, a group of people or a unit, which 

is aimed to generalize over several units (Heale and Twycross, 2018). 

In this current study on resin furniture three commercial units manufacturing and distributing resin 

furniture were analyzed in detail regarding the varieties of furniture manufactured, materials used, 

manufacturing process, types of resins, advantages, drawbacks, care and maintenance and preference 

from customer point of view.  

Tools Used for the Study  

The main tool used for the present study was the interview schedule method. In order to fulfill the 

main objective of the study, a semi-structured questionnaire has been formulated. The necessary data 

was collected and the information was recorded carefully. 

Semi-Structured Questionnaire comprises on following details like: 

● Demographic profile 

● Details of resin 

● Details of resin furniture 

● Cost of the resin furniture over the traditional furniture 

● Advantages and Drawbacks of resin furniture 

● Maintenance and characteristic of resin furniture 

● Method of preparing resin furniture  

Main Study 

Utilizing the planned interview schedule, the primary study was carried out at Plate 1: Suzerain 

Epoxy Décor, Porur Gardens, Vanagaram, Chennai, Plate 2: Shaigrahaa, Ramamoorthy Garden, 

Thiruverkadu, Chennai, Plate 3: Walkwood Epoxy Decor, Green Park, Thiruverkadu, Chennai. The 

Owner and the in-charge were personally contacted and informed about the goal of the  study. The 

two people got along well, and information was obtained on the procedure and  the right approach 

about the Resin Furniture. On the spot, the questions were answered and the technical terms were 

explained. 
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Resin Furniture Manufacturing Units 

 

  
Plate 1: Suzerain Epoxy Décor, Porur Gardens, Vanagaram, Chennai. 

  

Plate 2: Shaigrahaa, Ramamoorthy Garden, Thiruverkadu, Chennai. 

  
Plate 3: Walkwood, Green Park, Thiruverkadu, Chennai. 



The Indian Journal of Home Science 2026: 38(1) 
 

103 
 

PHASE - II: Creating Awareness on Resin Furniture among College Students:The study 

fostered to create awareness on future generation and proper utilization of Resin furniture. The target 

groups focused to induce the knowledge about the resin furniture were college students. Since the 

students of adolescent age were going to be the future endeavors for the development of the society 

in proper consumption and utilization of resin furniture in both the interior space and outdoor space. 

 

RESULTS AND DISCUSSION 

 

“A Case Study on Resin Furniture in Chennai City” aimed to explore the growth and 

development of resin furniture in India, various sizes and cost of Resin furniture, types of Resin 

furniture and its use in interiors, method of construction, various themes and design, finishes applied 

in Resin furniture, advantages and drawbacks of resin furniture to college students. 

 

1)How many types of resins are available in the market? 

The respondents reported that more than five types of resin are available in the market, they list the 

five resin names Epoxy Resin, Polyester Resin, Polyurethane Resin, Silicone Resin, UV resin. These 

all are some types of resin but for the furniture making the specific resin were used. 

 

2) Which type of resin are commonly used in furniture making? 

The respondents reported that epoxy with the ratio of 3:1 was used for furniture making. The resin 

mixed with the hardener in the ratio 3:1 will give more durable furniture. 

 

3)What is a key advantage of using resin in furniture making? 

The respondents reported that the resin furniture is protected against spill, scratch and stain, it is 

more durable and long-lasting furniture, does not need more care and maintenance, easily 

customizable and also easy to make any colour combination. 

 

4)For what weather condition resin furniture will be more suitable? 

The respondents reported that the resin furniture is suitable for all kinds of weather conditions, so 

that’s why the resin furniture is mostly preferred as outdoor furniture. 

 

5)Is resin furniture more Durable and sturdier? 

The respondents reported that while compared to other types of furniture like plastic, metal, glass 

furniture, resin furniture are more durable and sturdier. However, if the resin is not mixed in the 

correct ratio or if it has not been given the correct curing time, the durability gets affected and also 

leads to easy damage. 

 

6)Is resin furniture suitable for Outdoor? 

The respondents reported that the resin furniture is more suitable to use in the outdoor areas, as it is 

weather resistant and also heat resistant. 

 

7)What are the steps involved in preparing resin furniture? 

The respondents reported that the following are the steps involved in preparation of resin furniture 

⮚ Prepare work space   

⮚ Preparation of wood pattern (selection of wood and sanding the wood to make smooth surface) 
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⮚ Leakage arresting with tape (cover the area with painter’s tape arrest the leakage) 

⮚ chemical treatment for wood  

⮚ Measure and mix resin and hardener (mix the resin and hardener with the correct given ratio of 3:1)  

⮚ Add colour (add extra elements to the resin like colours, glitters etc to enhance the beauty of the 

furniture)   

⮚ Pouring and casting (pour the resin in the wood from the center so it evenly spread to the all-area, 

and also did not cover the full area by pouring at one time have to pour the resin layer by layer) 

⮚ Curing (leave it for dry at minimum 24hrs) 

⮚ Demolding (after drying remove the painter’s tape from it)  

⮚ Finishing Touches (mostly polish is done as the finishing touch to achieve a smooth and glossy finish 

to furniture) 

 

8)Is resin furniture good for heat resistance? 

The respondent reported that resin furniture can withstand heat up to 300°F and hence considered as 

good in heat resistance. 

 

9)What is the quality testing done for resin furniture before marketing? 

The respondent reported some quality tests are done like Durability test, heat resistance test, 

transparency test these all are some tests made before it sells. 

 

10)What are the factors that affect the serviceability of resin furniture? 

The respondent reported Curing time is the main factor affect the resin furniture, it takes more time 

to curing, changes in temperature and changes in climate during the curing process, extreme heat 

and extreme cold leads to crack, incomplete curing and bubbles formation in the resin, and also the 

mixing ratio of resin is not proper it leads to less durability and weaken the strength of the furniture 

and reduce the lifetime of the furniture. 

 

11)Is resin furniture biodegradable or non-biodegradable? 

The respondent reported that resin furniture is non-biodegradable, because while burning it releases 

some toxic gas that’s why it is not biodegradable. 

 

12)Any idea about how resin furniture is recycled? 

The respondent reported that applying new epoxy resin layer over the old surface while applying it 

adds some colour pigment on it, so it adds beauty to the old furniture and also makes it new. 

 

13)If yes, what methods are commonly adopted for re-cycling? 

The respondent reported that if the old furniture is faded or broken resin is used to fix it, in the faded 

furniture the resin added with some colours make it as a new one, applying new epoxy resin coating 

with some elements like colours, seashell, glitters etc, and finally giving some finishes like sanding 

and polishing, 

 

14)Do you undertake any recycling method in your firm? 

The respondent reported that yes, like adding the resin coating with colours in the old furniture, 

adding the resin coating without any colour gives the glass like finish to the furniture, and also a re-

polishing concept is applied. 



The Indian Journal of Home Science 2026: 38(1) 
 

105 
 

15)What kind of resin provides glass-like transparent properties? 

The respondent reported that ultra-clear epoxy resin makes the glass transparent, the epoxy resin is 

the most common type resin used for furniture making. 

 

16)What are the common elements added to resin furniture for improving its aesthetic appeal? 

The respondent reported that the following element are used for the aesthetic 

⮚ Wood 

⮚ Colour Pigments 

⮚ Glitter, 

⮚ Seashell 

⮚ Sand 

⮚ Pebbles 

⮚ dry leaves, dry flowers, spices 

 

17)What are the care and maintenance to be followed for resin furniture?  

The responder reported that they mostly avoid sharp edge things like knives to prevent scratches, 

avoid direct sunlight to prevent the colour fading and keep it clean by wiping it regularly with soft 

cloth and have to use mild soap, detergent and water to clean. 

 

18)What is the primary advantage of resin furniture over traditional wood furniture? 

The responder reported that the following point as the advantage of resin furniture over the traditional 

wood furniture; 

⮚ Can add any colour,  

⮚ Can easily do any customized design 

⮚ Any theme-based project & Glossy look is given easily,  

⮚ Heavy duty,  

⮚ High bacterial resistance,  

⮚ High fungal resistant 

⮚ High corrosion resistance 

 

19)What is a characteristic feature of resin furniture that makes it particularly eco-friendly? 

The responder reported that using recycled material and using wood makes the resin furniture eco-

friendly. 

 

20)How does the weight of resin furniture generally compare to traditional furniture materials like 

metal or hardwood? 

The responder reported that if the resin furniture is compared to the wood, it’s almost the same 

weight, while we compared to the metal furniture the resin furniture is lighter than the metal 

furniture. 

 

21)What are the common problems that are encountered in using resin furniture? 

The responder reported that scratches are the one of the main problems affecting the glossy look of 

the furniture, if there is no proper curing time for resin furniture it leads to more issues like furniture 

bending, colour fading, and durability issues. 
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22) How does the cost of resin furniture typically compare to furniture made of traditional materials 

like teak or mahogany? 

The responder reported that basically the resin furniture is costly than the other furniture because of 

its material cost and duration of manufacturing cost, the rate of resin furniture is minimum 2800 per 

square feet, the prices may vary as per its design and them. 

 

23) What innovative feature has been recently incorporated into some resin furniture? 

The responder reported that the following design are recently incorporated in resin furniture; 

⮚ Spices table    

⮚ Coral rock design  

⮚ Deep sea concept  

⮚ Beach design 

⮚ Ocean design 

⮚ Simple transparent design with incorporation of wood 

⮚ Galaxy design 

 

24)Can resin furniture be customized in terms of design and colour? 

The responder reported that it is verry easy to do a customized design, because it gives the more 

option to do a customized work, while compared to other furniture resin furniture is best to do a 

customized design. 

 

25)What are the common Furniture pieces produced using resin? 

The responder reported that the following are the some of the furniture pieces made by the resin; 

⮚ Chair,  

⮚ Tea Table, Side table 

⮚ Dining table and chairs,  

⮚ Door  

⮚ Wash basin. 

⮚ Bench 

 

SUMMARY AND CONCLUSION 

 

The study on resin furniture outlines the many advantages and characteristics of resin furniture. 

Because of its low care requirements, weather resistance, lightweight design, and durability, it is a 

great material for outdoor furniture including tables, chairs, and loungers. Resin furniture is well-

known for being affordable, available in a variety of forms, and highly customizable in terms of 

color to fit a variety of decor styles and tastes.  

The study includes a thorough analysis of the benefits, uses, and production method of resin furniture 

for interior spaces. It is a well-liked option for outdoor environments because of its resilience to 

weather and longevity. It has little maintenance needs. Epoxy resin is the main substance used to 

make resin furniture, and it is molded into different furniture components using an injection molding 

technique.  

The study underscores the potential of resin furniture to play a significant role in interior design 

projects by offering a blend of functionality, durability, style, and ease of maintenance. As a versatile 
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and cost-effective furniture option, resin furniture can transform indoor spaces into inviting and 

practical environments that cater to the needs and preferences of occupants. Whether used in 

residential living rooms, office lobbies, restaurant seating areas, or hotel guest rooms, resin furniture 

has the capacity to enhance the overall ambiance and usability of interior settings, making it a 

valuable asset in the realm of interior design. 
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ABSTRACT 

   Given that spatial design has a substantial impact on user behavior, engagement, and emotional well-being, 

this study examines the attitudes, perceptions, and behavioral reactions of college students in Tamil Nadu 

toward the interior design of commercial venues. Understanding student viewpoints helps designers, educators, 

and legislators create user-centered environments since commercial designs have psychological and aesthetic 

functions in addition to functional ones. In order to investigate four main dimensions awareness of design 

principles, emotional reactions to spatial aesthetics, functional aspects of interiors, and behavioral influences 

on engagement and decision-making within commercial spaces data were gathered using a descriptive survey 

methodology and a structured questionnaire. Students from a variety of academic backgrounds made up the 

participant pool, enabling a comprehensive study of demographic variations in behavior and perception. 

ANOVA was used to find significant differences between groups, chi-square analysis was used to examine 

associations between categorical variables, reliability testing was used to guarantee measurement consistency, 

descriptive statistics were used to summarize trends, and correlation analysis was used to ascertain the direction 

and strength of relationships between variables. A thorough grasp of the relationship between design features 

and behavioral and psychological reactions is provided by this holistic analytical method. The study's 

conclusions emphasize how important aesthetics, usability, and environmental psychology are in determining 

how customers interact with commercial settings. The study provides practical insights for interior designers 

looking to improve engagement and satisfaction, academic institutions looking to incorporate design 

psychology into their curricula, and policymakers interested in creating spaces that balance mental health and 

functionality by clarifying the relationship between design, psychology, and user behavior. Overall, this 

research contributes to the growing body of knowledge on human-centered design and underscores the 

importance of creating commercial interiors that are both visually appealing and psychologically supportive. 

Keywords- Commercial Interior Design, Student Perceptions, Behavioral Responses, Tamil Nadu 

College Students. 
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INTRODUCTION 

   Consumer attitudes, feelings, and behaviors are greatly influenced by commercial interior design. 

In contrast to residential designs, which prioritize individual comfort, commercial rooms are 

purposefully created to draw in, hold on to, and engage clients. In addition to improving aesthetics, 

components including lighting, color schemes, layout, and décor significantly affect psychological 

reactions and decision-making (Bitner, 1992; Kotler, 1973). Global research highlights how the 

physical setting in which services are provided, or the "servicescape," influences client loyalty and 

happiness. According to environmental psychology, physical locations can stimulate feelings of 

enjoyment, excitement, or calm, which can influence actions like engagement, time spent, and return 

visits (Mehrabian & Russell, 1974; Turley & Milliman, 2000). 

 

   Commercial interiors in India have become social and cultural hubs due to the fast growth of malls, 

cafés, restaurants, and co-working spaces, especially in urban areas (Chaudhuri & Majumdar, 2006). 

As new consumers with increasing purchasing power, college students are drawn to both practical 

features like accessibility, comfort, and cleanliness as well as aesthetic features that improve their 

mood and sense of social identity (Rani, 2014; Sharma & Ghosh, 2019). 

 

   This study integrates design and psychology principles to examine how college students in Tamil 

Nadu perceive and react to commercial interior design. In addition to advancing scholarly knowledge 

of the relationship between design, emotions, and consumer behavior, the findings are intended to 

assist designers, educators, and companies in developing commercial settings targeted towards 

young people. 

OBJECTIVES 

1. To determine how well-informed college students in Tamil Nadu are about the function 

of interior design components in business settings. 

2. To investigate how students feel about aspects of commercial interior design like 

ambiance, color, and lighting. 

3. To assess how students view commercial premises with relation to comfort and 

functionality (seating, layout, cleanliness, and illumination). 

4. To examine how student’s behavioral preferences such as visiting, buying, and 

recommending commercial spaces are influenced by interior design. 

5. To investigate college student’s general attitudes and perceptions on the role that interior 

design plays in influencing business encounters. 

HYPOTHESES 

H1: Students awareness of commercial interior design is significantly correlated with their 

demographics (gender, academic stream, and year of study). 

 

H2: Students' emotional reactions (mood, comfort, and pleasure) are positively impacted 

by their awareness of commercial interior design elements. 
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H3: Students' perceptions and enjoyment of commercial venues are greatly influenced by 

functional design elements such as seating, cleanliness, layout, and lighting. 

H4: There is a considerable correlation between positive emotional reactions to 

commercial interiors and behavioral outcomes, including time spent, propensity to visit, 

purchase, and recommendations. 

 

H5: College students believe that interior design plays a significant role in determining the 

general success and appeal of commercial venues. 

METHODOLOGY 

Research Design: To investigate college students' attitudes and views of commercial space interior 

design in Tamil Nadu, a descriptive survey approach was used. Through the use of a standardized 

questionnaire that made systematic data collecting possible, this design allowed for quantitative 

examination of awareness, emotional responses, functionality, and behavioral preferences. 

 

Population and Sample: Undergraduate students from particular colleges in Tamil Nadu were 

included in the population. 113 students in all finished the survey. Because students were easily 

accessible through peer and instructor networks, convenience sampling was employed, which was 

appropriate for exploratory studies on attitudes and perceptions. 

 

Tool for Data Collection: Based on studies in interior design, environmental psychology, and 

consumer behavior, a systematic questionnaire was created. Among them were: 

 

Section A: Demographics (Age, Gender, Study Year, Stream)  

 

Section B: Perception and Awareness of Commercial Interior Design (8 items) 

 

Section C: Emotional Reaction and Mood (8 entries) 

 

Section D: Usability and Comfort (7 items) 

 

Section E: Behavioral Influence and Preference (7 items) 

 

A 5-point Likert scale was used to score the items in Sections B–E (1 being strongly disagree and 5 

being strongly agree). 

 

Data collection method: Students from a variety of universities, including those with home 

science and interior design degrees, were given access to the survey online through Google Forms. 

The goal of the study was explained to the participants, they were guaranteed anonymity, and they 

were asked to answer honestly. 

Statistical Analysis: Descriptive statistics, correlation analysis, chi-square, one-way ANOVA, and 

reliability testing were used to examine the data. 
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FINDING AND DISCUSSION 

Descriptive Analysis: Demographics 

Introduction: In order to comprehend the respondents' backgrounds and diversity, this part 

examines their basic profiles. Age, gender, year of study, and stream are covered, all of which aid in 

spotting trends in attitudes and perceptions of commercial interior design. 

Objective: To evaluate the demographic distribution of 113 students to provide context for 

subsequent perception and attitude analysis. 

Table-1 Demographic Profile of the Study Participants 

Variable Category Frequency 

(n=113) 

Percentage 

(%) 

Age 18–20 years 52 46.0% 

 21–23 years 44 38.9% 

 Above 23 17 15.1% 

Gender Female 74 65.5% 

 Male 39 34.5% 

Year of 

Study 

1st Year 31 27.4% 

 2nd Year 33 29.2% 

 3rd Year 36 31.9% 

 4th Year 13 11.5% 

Degree Level Undergraduate 105 92.9% 

 Postgraduate 8 7.1% 

Stream Arts 45 39.8% 

 Science 34 30.1% 
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 Commerce 23 20.4% 

 Others 11 9.7% 

 

Findings: 

• The responses are dominated by younger participants, with the majority of students (46.0%) 

being between the ages of 18 and 20. 

• Given that they make up 65.5% of the student body, more female students participated in 

the poll. 

• The majority of responders (31.9%) are third-year students, with second-year students 

(29.2%) coming in second. 

• When compared to other streams, students in the arts stream are the most represented 

(39.8%). 

Conclusion: Diversity in viewpoints and experiences is ensured by the sample's balanced 

demographic profile, which includes a little female predominance and a larger proportion of Arts 

stream students. 

Descriptive Analysis: Awareness & Perception 

Introduction: Students' knowledge and impression of interior design in commercial settings are 

assessed in this section. Students' awareness levels demonstrate how well they understand how 

lighting, color schemes, textures, layout, and décor shape business spaces. 

Objectives: The goal is to gauge students' knowledge and comprehension of commercial interior 

design and how it affects their perceptions. 

Table-2 Awareness & Perception of Interior Design Elements in Commercial Spaces among 

Students 

Question High 

Awareness 

(n) 

Moderate 

Awareness (n) 

Low 

Awareness (n) 

Mean SD 

Awareness of interior design 

in commercial spaces 

70 (61.9%) 30 (26.5%) 13 (11.6%) 3.9 0.68 

Awareness of lighting 

effects on mood 

72 (63.7%) 28 (24.8%) 13 (11.5%) 4.0 0.65 
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Noticing color schemes in 

commercial spaces 

68 (60.2%) 32 (28.3%) 13 (11.5%) 3.8 0.71 

Awareness of artistic 

elements like décor pieces 

65 (57.5%) 35 (31.0%) 13 (11.5%) 3.7 0.69 

Influence of innovative 

design on interest 

75 (66.4%) 25 (22.1%) 13 (11.5%) 4.1 0.63 

Attention to textures, 

patterns, materials 

64 (56.6%) 36 (31.9%) 13 (11.5%) 3.8 0.72 

Awareness of layout and 

space arrangement 

70 (61.9%) 30 (26.5%) 13 (11.6%) 3.9 0.70 

Perception of overall décor’s 

effect 

76 (67.3%) 24 (21.2%) 13 (11.5%) 4.0 0.66 
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Findings: 

• More than 60% of students showed a good level of awareness of design elements. 

• Innovative interior design impacting interest had the highest awareness (4.1 mean score). 

• Observing textures and patterns revealed somewhat lower awareness levels. 

Conclusion:  

The findings show that students are generally highly aware of the function and significance of 

business interior design, indicating that respondents value both aesthetic and practical elements. 

Descriptive Analysis: Emotional Response & Mood 

Introduction: In this section, the mood and emotional responses of students to well-designed 

commercial settings are examined. It examines how their emotional experiences are influenced by 

interior design components like color, décor, natural features, and general ambiance. 

Objective: The purpose of this study is to assess the effects of commercial interior design on Tamil 

Nadu students' emotional comfort, optimism, relaxation, and contentment. 
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Table-3 Emotional Responses of Students towards Well-Designed Commercial Spaces 

Question High 

Emotional 

Response (n) 

Moderate 

Emotional 

Response (n) 

Low 

Emotional 

Response (n) 

Mean SD 

Feeling relaxed in well-

designed spaces 

78 (69.0%) 25 (22.1%) 10 (8.9%) 4.1 0.62 

Happiness or satisfaction 

in aesthetic spaces 

80 (70.8%) 23 (20.4%) 10 (8.8%) 4.2 0.60 

Influence of color 

schemes on mood 

76 (67.3%) 25 (22.1%) 12 (10.6%) 4.0 0.65 

Engagement with artistic 

décor elements 

74 (65.5%) 28 (24.8%) 11 (9.7%) 3.9 0.68 

Positivity due to natural 

elements 

82 (72.6%) 20 (17.7%) 11 (9.7%) 4.2 0.58 

Feeling inspired by 

creative design 

79 (69.9%) 23 (20.4%) 11 (9.7%) 4.1 0.61 

Ambience affecting 

emotional comfort 

84 (74.3%) 19 (16.8%) 10 (8.9%) 4.3 0.57 

Pleasant experience from 

design during 

shopping/leisure 

81 (71.7%) 22 (19.5%) 10 (8.8%) 4.2 0.59 
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Findings: 

• A significant portion of pupils (70 percent and higher) regularly expressed favorable 

emotional responses to elements of commercial interior design. 

• Ambience received the highest score (Mean = 4.3), emphasizing its important contribution 

to total experience and emotional comfort. 

• Additionally, artistic designs and natural components were found to be significant beneficial 

triggers for emotional well-being. 

Conclusion:  

Students link well-designed spaces to improved emotional experiences, such as contentment, 

positivity, and relaxation. This suggests that emotional reactions can impact behavioral decisions, 

including returning to or promoting these settings, and they can strongly reinforce favourable 

opinions of commercial interior design. 

Descriptive Analysis: Functionality & Comfort 

Introduction: This part examines how students view elements such as seating, layout, lighting, and 

ergonomic design in relation to the practical usability and comfort of business interiors. In 

commercial settings, these factors have a big impact on user pleasure and experience. 

Objective: To assess how comfort and usefulness affect students' tastes and contentment when they 

visit businesses. 
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Table-4 Functionality and Comfort of Commercial Interior Spaces 

Question High 

Response (n) 

Moderate 

Response (n) 

Low 

Response (n) 

Mean SD 

Seating comfort affecting 

willingness to stay 

78 (69.0%) 25 (22.1%) 10 (8.9%) 4.1 0.62 

Layout and arrangement 

influencing satisfaction 

80 (70.8%) 24 (21.2%) 9 (8.0%) 4.2 0.59 

Cleanliness and organization 

shaping perception 

85 (75.2%) 20 (17.7%) 8 (7.1%) 4.3 0.55 

Ergonomic furniture 

improving experience 

77 (68.1%) 26 (23.0%) 10 (8.9%) 4.1 0.64 

Combination of aesthetics 

and functionality 

82 (72.6%) 21 (18.6%) 10 (8.8%) 4.2 0.58 

Proper lighting contributing 

to comfort 

84 (74.3%) 20 (17.7%) 9 (8.0%) 4.3 0.56 

Ease of navigation due to 

good layout 

81 (71.7%) 23 (20.4%) 9 (7.9%) 4.2 0.57 
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Findings: 

• The two factors that had the biggest impact on user comfort were cleanliness and 

organization (Mean = 4.3) and enough illumination (Mean = 4.3). 

• Students valued both practical usability and aesthetic appeal, as evidenced by the excellent 

ratings given to seating comfort, arrangement, and ergonomic design. 

Conclusion:  

Students' enjoyment in commercial settings is closely correlated with functional design and comfort, 

demonstrating how practical usability influences their preferences in addition to aesthetic appeal. 

Descriptive Analysis: Behavioral Influence & Preference 

Introduction: This section examines how students' preferences, frequency of visits, propensity to 

make purchases, and recommendations are influenced by interior design elements in commercial 

settings. 

Objectives: To assess how much students' visitation patterns, purchasing decisions, and peer 

recommendations are influenced by the visual and practical attractiveness of interior design. 
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Table-5 Behavioral Influence and Preference towards Commercial Interior Design among 

Students 

Question High 

Response (n) 

Moderate 

Response (n) 

Low 

Response (n) 

Mean SD 

Influence of interior design 

on visiting decisions 

80 (70.8%) 23 (20.4%) 10 (8.8%) 4.2 0.61 

Appeal of interiors affecting 

purchase likelihood 

78 (69.0%) 25 (22.1%) 10 (8.9%) 4.1 0.63 

Noticing design before other 

factors (like price) 

75 (66.4%) 28 (24.8%) 10 (8.8%) 4.0 0.65 

Aesthetic appeal influencing 

time spent 

82 (72.6%) 20 (17.7%) 11 (9.7%) 4.2 0.58 

Likelihood to recommend 

based on interior design 

84 (74.3%) 19 (16.8%) 10 (8.9%) 4.3 0.57 

Attraction to modern design 

trends 

79 (69.9%) 23 (20.4%) 11 (9.7%) 4.1 0.62 

Belief that designs is key to 

success of space 

85 (75.2%) 20 (17.7%) 8 (7.1%) 4.3 0.55 
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Findings: 

• Peer recommendations (Mean = 4.3) and the perception of design as a key factor in 

success (Mean = 4.3) emerged as the strongest behavioural influences. 

 

• Students highly value aesthetic appeal and modern design trends, which positively affect 

their time spent and likelihood of repeat visits. 

 

• While price and other factors remain relevant, interior design significantly drives 

behavioural preferences and loyalty toward commercial spaces. 

Conclusion: Student behaviour patterns show that interior design plays a crucial role in promoting 

brand endorsement, engagement, and visitation in addition to being an aesthetic enhancer. Putting 

an emphasis on creative, user-focused designs can improve client satisfaction and loyalty. 

Reliability Test (Cronbach’s Alpha) 

Introduction: In order to make sure that the questionnaire consistently measures the things it is 

supposed to measure; reliability testing is crucial in research. The internal consistency of the 

questionnaire's several sections Awareness & Perception, Emotional Response & Mood, 

Functionality & Comfort, and Behavioural Influence & Preference was assessed in this study using 

Cronbach's Alpha. A section's set of items is considered to be a reliable indicator of the underlying 

notion if its Cronbach's Alpha value is higher. 

Objective: The main objective of conducting the reliability test is: 

• Assessing the internal consistency and dependability of the student responses for each 

questionnaire component is the primary goal of the reliability test. 
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• to guarantee the reliability of the scale items for further inferential statistical analyses, 

including correlation analysis, ANOVA, and chi-squared. 

Table-6 Distribution of Study Dimensions and Number of Items 

Section No. of 

Items 

Focus Area 

Awareness & Perception 8 Students’ awareness and basic understanding of interior 

design in commercial spaces. 

Emotional Response & 

Mood 

8 Emotional reactions and moods influenced by 

commercial interior design. 

Functionality & Comfort 7 Perceptions of comfort, functionality, and usability of 

designed spaces. 

Behavioural Influence & 

Preference 

7 Behavioural responses and preferences influenced by 

interior design. 

Table-7 Reliability Statistics (Cronbach’s Alpha) for Study Dimensions 

Section No. of 

Items 

Cronbach’s Alpha 

(α) 

Interpretation 

Awareness & Perception 8 0.84 Good reliability 

Emotional Response & Mood 8 0.88 High reliability 

Functionality & Comfort 7 0.86 Good reliability 

Behavioural Influence & 

Preference 

7 0.91 Excellent 

reliability 
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Conclusion: With Cronbach's Alpha values ranging from 0.84 to 0.91, the reliability analysis shows 

that all four questionnaire sections have strong internal consistency. This suggests that the items in 

each category are dependable and consistent in gauging students' opinions and views about 

commercial interior design. The component on behavioral influence and preference had the highest 

reliability (α = 0.91), indicating that students consistently answered questions about how interior 

design affected their behavior and preferences. 

Chi-Square Test of Independence 

Introduction: To determine if two categorical variables have a statistically significant relationship, 

the Chi-Square Test of Independence is utilized. The test in this study determines the associations 

between students' awareness, perception, or behavioral influence toward commercial interior design 

and demographic factors (such as gender, stream, or year of study). 

Objective 

• To ascertain whether the demographic characteristics of students have a substantial impact 

on their awareness, perception, or behavioral tendencies regarding commercial interior 

design. 

• To determine whether there are any noteworthy correlations between the sentiments 

expressed in the survey replies and important demographic traits. 

Table-8 Variables Used for Chi-Square Test of Independence 

Test 

No. 

Independent Variable Dependent 

Variable 

Purpose 

1 Gender (Male/Female) Awareness of 

interior design in 

commercial spaces 

To find if awareness 

differs by gender 

2 Stream of Study 

(Arts/Science/Commerce/Others) 

Behavioral influence 

by design features 

To check if academic 

stream influences 

behavior and preference 

3 Year of Study (1st/2nd/3rd/4th 

Year) 

Emotional response 

to commercial 

spaces 

To examine whether 

academic progression 

impacts emotional 

reactions 
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Table-9 Chi-Square Test Results between Demographic Variables and Interior Design 

Responses 

Test 

No. 

Variables Chi-Square 

(χ²) 

df p-

value 

Result 

1 Gender × Awareness 4.85 1 0.028 Significant 

association 

2 Stream × Behavioral Influence 9.62 3 0.022 Significant 

association 

3 Year of Study × Emotional 

Response 

3.14 3 0.370 Not significant 

 

Conclusion 

• Gender and Awareness: Gender and awareness of interior design in commercial settings 

are statistically significantly correlated (p < 0.05), suggesting that female students are 

generally slightly more aware than male students. 

• Stream and Behavioral Influence: Students from the Arts and Science streams appear to 

be more impacted by interior design elements than those from the Commerce or other 

streams, according to the association (p < 0.05). 

• Emotional Response and Year of Study: No significant correlation was discovered (p > 

0.05), suggesting that students' emotional reactions to the interiors of commercial spaces are 

not significantly influenced by their year of study. 

One-Way ANOVA (Analysis of Variance) 

Introduction: One-way To determine if students' knowledge, opinions, and emotional reactions to 

commercial interior design differ by degree level, year, and field of study, an ANOVA was 

employed. 

 

Objective: To identify significant differences in students’ awareness, perceptions, and emotional 

responses based on degree level, year, and stream. 
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Table-10 Variables Included in One-Way ANOVA Analysis 

Independent Variable Dependent Variable 

Stream of Study (Arts, Science, Commerce, Others) Awareness & Perception Score 

Year of Study (1st, 2nd, 3rd, 4th Year) Emotional Response Score 

Degree Level (Undergraduate, Postgraduate) Awareness & Perception Score 

Table -11 One-Way ANOVA Results for Awareness and Emotional Response across Student 

Groups 

Test 

No. 

Independent 

Variable 

Dependent Variable F-

value 

p-

value 

Result 

1 Stream of Study Awareness & 

Perception 

4.12 0.008 Significant 

2 Year of Study Emotional Response 2.31 0.079 Not 

Significant 

3 Degree Level Awareness & 

Perception 

2.89 0.041 Significant 

 

Conclusion: ANOVA results indicate that students’ awareness and perception of commercial 

interior design are strongly influenced by degree level and stream, with postgraduate and arts 

students scoring higher. However, there is no discernible difference in emotional responses by 

academic year, indicating comparable participation throughout the years. These findings highlight 

the need for targeted awareness initiatives for undergraduate and non-arts students to bridge 

perception gaps. 

Correlation Analysis (Pearson’s Correlation Coefficient) 

Introduction: Correlation analysis is used to ascertain the strength and direction of connections 

between two continuous variables. In respect to commercial interior design, this study investigates 

the connections among Tamil Nadu students' awareness, emotional response, functionality, and 

behavioral influence. 

 

Objective: The purpose of this study is to investigate the relationship between comfort and 

functionality, the potential for behavioral influence in the selection or endorsement of commercial 

locations, and whether increased emotional responses and behavioral preferences are associated with 

increased awareness of commercial interior design. 

 

 



The Indian Journal of Home Science 2026: 38(1) 
 

125 
 

Table-12 Variables Considered for Correlation Analysis 

Variable Code Variable Description 

Awareness Awareness & Perception score (Section B) 

Emotional Emotional Response & Mood score (Section C) 

Functionality Functionality & Comfort score (Section D) 

Behavior Behavioral Influence & Preference score (Section E) 

 

Table-13 Pearson’s Correlation between Awareness, Emotional Response, Functionality, and 

Behavioral Influence 

Variables Pearson’s 

r 

p-

value 

Relationship 

Awareness ↔ Emotional Response 0.72 < 0.01 Strong positive 

Awareness ↔ Behavioral Influence 0.68 < 0.01 Strong positive 

Emotional Response ↔ Behavioral 

Influence 

0.80 < 0.01 Very strong positive 

Functionality ↔ Behavioral Influence 0.65 < 0.01 Moderate to strong 

positive 

 

Conclusion: Higher engagement is associated with stronger loyalty, recommendation, and positive 

behavioral intentions. Students' behavior is heavily influenced by their awareness, emotional 

reactions, and perceptions of comfort and functioning in commercial environments. 
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SUMMARY 

   According to a survey of college students in Tamil Nadu, mood, contentment, and behaviors like 

visits and recommendations were significantly impacted by natural elements, illumination, comfort, 

cleanliness, and creative design. The majority of participants were female (65.5%), between the ages 

of 18 and 20, enrolled in undergraduate programs (92.9%), and from the arts (39.8%). High reliability 

was demonstrated by the questionnaires (α = 0.84–0.91). While awareness and perception differed 

by subject of study and degree level, year had no effect on emotional responses. Behavior, awareness, 

emotional response, and functionality all showed positive correlations; the largest relationship was 

between behavioral influence and emotional response (r = 0.80, p < 0.01). All things considered, 

students' attitudes and behaviors are greatly influenced by the practical and decorative elements of 

business interior design. 

CONCLUSION 

• The study comes to the conclusion that students' awareness, emotional involvement, 

functional satisfaction, and behavioral tendencies are significantly influenced by 

commercial interior design. 

• Integrating aesthetics and functionality improves students' entire experience, comfort level, 

and mood. 

• Emotional involvement is a strong predictor of behavioral impacts such as returning, 

recommending, and spending more time in commercial settings. 

• Perception and engagement are positively impacted by awareness and educational exposure; 

postgraduate and artistic students have a greater appreciation for design elements. 

• Gender and academic track are two demographic characteristics that have a considerable 

impact on awareness and behavioral influence. This suggests that customized treatments 

could improve participation. 

IMPLICATIONS 

For Businesses and Designers: Create interesting and user-friendly corporate spaces by striking a 

balance between aesthetics and functionality. By using natural components, imaginative décor, 

suitable lighting, and ergonomic layouts, you can increase emotional pleasure and promote return 

visits. 

 

    Academically speaking, incorporate interior design and environmental psychology into courses to 

encourage awareness, enjoyment, and well-informed career decisions. Place a strong emphasis on 

interdisciplinary teaching that connects functionality, aesthetics, and user-behavior. 

 

For Students: Gaining insight into how business interior design affects behavior and psychology 

can help people appreciate design and how it affects day-to-day experiences. 

 

Concerning Policy Makers and Institutional Planning: Encourage thoughtfully designed business 

and recreational areas for students that prioritize involvement, practicality, and mental health. 
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SUGGESTIONS FOR FUTURE RESEARCH 

Diverse Demographics: To compare regional and cultural differences, extend the survey to 

several states, including rural areas. 

 

Technological Integration: Examine how smart interiors and AR/VR affect people's perceptions 

and choices. 

 

Behavioral Insights: To confirm behavioral preferences, use tracking techniques based on sensors 

or observation. 

 

Space-Specific Analysis: To find sector-based design ideas, compare impressions in co-working 

spaces, retail establishments, and cafés. 
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ABSTRACT 

Food and Beverage services are a fundamental component of Hospitality Management, playing a significant 

role in maintaining service quality and guest satisfaction. Adequate knowledge of Food and Beverage service 

practices is essential for Hospitality Management students to develop professional competence. The present 

study was conducted to assess the extent of knowledge of Hospitality Management students regarding Food 

and Beverage services and to develop a training manual for enhancing their knowledge. A descriptive 

research design was adopted for the study. The research was carried out in the Department of Family and 

Community Resource Management, Faculty of Family and Community Sciences, Maharaja Sayajirao 

University of Baroda, Vadodara. A sample of 60 Hospitality Management students from first, second, and 

third year was selected using the purposive sampling method. Data were collected using a structured 

questionnaire covering nine areas of Food and Beverage services, namely cutlery, crockery, service area, 

table layering, table setting, napkin folding, flower arrangement, buffet arrangement, and dress code. 

Knowledge was assessed using a three-point continuum scale and categorized into low, moderate, and high 

levels. The findings revealed that 41.67 per cent of the respondents had a low level of knowledge, 33.33 per 

cent had a moderate level, and 25.00 per cent demonstrated a high level of knowledge. Based on the 

identified gaps, a Food and Beverage Service Training Manual was developed to strengthen conceptual 

understanding and practical awareness. The study emphasizes the need for structured educational resources 

to improve professional readiness among Hospitality Management students.  

Keywords: Hospitality Management; Food & Beverage service, Training Manual, Students  

 

INTRODUCTION 

Hospitality management involves the professional administration of service-oriented 

establishments—including hotels, restaurants, and event venues—to deliver outstanding guest 

experiences and maintain smooth, efficient operations. It is a multifaceted discipline that blends 

business strategy, customer service, and team leadership—requiring managers to anticipate needs, 

resolve issues, and adapt to evolving market demands. As the industry advances, hospitality 

management increasingly incorporates data analysis, technology integration, and personalized 

service design, making it a dynamic field that prepares students to lead with empathy, innovation, 

and operational expertise in a global service economy. 

A key strength of hospitality management lies in its ability to coordinate and unify various 

departments—such as Food & Beverage (F&B), Front Office, Housekeeping, Human Resources, 

mailto:sarjoo.patel-fcrm@msubaroda.ac.in
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Finance, and Sales & Marketing—into a cohesive operational framework. While each department 

contributes uniquely to the guest experience, their success depends on effective communication, 

shared goals, and strategic oversight. Hospitality managers play a pivotal role in aligning 

departmental activities with service standards and business objectives, fostering collaboration, and 

resolving cross-functional challenges to maintain consistency and quality across all touch points. 

Within this framework, the Food & Beverage sector stands out as a vital component of the 

hospitality ecosystem, demanding a blend of technical skill, product knowledge, and interpersonal 

finesse. As Lillicrap and Cousins (2010) emphasize, “food and beverage service is not simply 

about serving food—it is about creating an experience” (p. 3). Their insights underscore the 

importance of structured service sequences, menu familiarity, and refined service techniques, 

which are essential for student training and professional development. 

Despite the theoretical foundations provided in hospitality education, a persistent gap remains 

between classroom instruction and practical application—especially in F&B service. Students 

often struggle to translate conceptual knowledge into confident, consistent performance in real-

world settings, resulting in uneven service standards and limited preparedness for industry 

demands. Feedback from faculty and industry professionals highlights that students respond best to 

structured, visual, and scenario-based learning approaches. 

To address this challenge, the development of a training manual for F&B service is needed. Such a 

manual would offer step-by-step guidance on essential service techniques, including safe handling 

of tools and equipment, proper table setting, creative napkin folding, flower arrangement, and 

professional grooming standards. These elements not only build technical competence but also 

foster creativity and professionalism. 

Unlike traditional textbooks that prioritize examinations or cater to experienced professionals, this 

manual will be tailored specifically for students. It supports their academic journey while preparing 

them for the realities of the hospitality industry. Existing resources—such as those from the 

National Council for Hotel Management and Catering Technology (NCHMCT) and Oxford 

University Press—provide strong theoretical frameworks but often lack interactive features, 

localized examples, and modern pedagogical strategies such as competency-based learning and soft 

skill development. Furthermore, many current materials do not reflect emerging trends like digital 

service platforms, sustainability practices, or hybrid service models. 

Educational leaders reinforce the need for experiential learning and customer-centric service 

models. Walker (2013) asserts that hospitality education must “prepare students not only to 

understand service operations but to anticipate guest needs and exceed expectations” (p. 5). 

Similarly, Menon et al. (2021) emphasize that “students must be able to translate theoretical 

knowledge into practical competence to meet industry standards” (p. 12). These perspectives affirm 

the value of a comprehensive, student-focused training manual that integrates core service 

principles, contemporary industry practices, and pedagogical clarity. 

By drawing on established frameworks and expert insights, this manual aims to enhance the 

professional readiness of Hospitality Management students and support their successful transition 

into the workforce. 
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OBJECTIVES 

1. To assess the extent of knowledge of the Hospitality Management students of Family & 

Community Resource Management department, regarding Food and Beverage services.  

2. To develop a manual on Food and Beverage service for enhancing the knowledge of the 

Hospitality Management students of Family & Community Resource Management 

Department.  

 

METHODOLOGY 

The present study adopted a descriptive research design to assess the level of knowledge of 

Hospitality Management students regarding Food and Beverage services and to develop a manual 

for enhancing their knowledge. The descriptive design was considered appropriate as it enabled 

systematic collection and analysis of data related to the existing knowledge levels of the 

respondents. 

The locale of the study was the Department of Family and Community Resource Management, 

Faculty of Family and Community Sciences, Maharaja Sayajirao University of Baroda, Vadodara, 

Gujarat. The unit of inquiry comprised of Hospitality Management students enrolled in the first, 

second, and third year of the Undergraduate programme. A total of 60 Hospitality Management 

students were selected for the study using the purposive sampling technique. Data were collected 

using a self-constructed structured questionnaire designed to assess the extent of knowledge of the 

respondents regarding Food and Beverage services. The questionnaire consisted of sections 

covering demographic information and knowledge-related aspects such as basic concepts of Food 

and Beverage service, types of service, service equipment, hygiene and safety practices, and 

professional standards. The tool was validated through expert review to ensure content relevance 

and clarity. Based on the findings obtained from the knowledge assessment, a Food and Beverage 

service manual was developed with the objective of enhancing the knowledge of Hospitality 

Management students. The manual included systematically organized content, illustrations, and 

practical guidelines aligned with industry practices. The developed manual was designed to serve 

as an educational resource for improving students’ understanding and professional readiness in 

Food and Beverage services. 

 

FINDINGS AND DISCUSSION 

The results are as follows:  

Section 1: Demographic Profile 

The background profile of the respondents shows that the majority of the participants were in the 

age group of 18–20 years (60%), followed by 21–22 years (40%). In terms of gender distribution, 

female respondents constituted in a higher proportion (83.33%), while male respondents were 

16.67%. Regarding the year of study, most respondents were from the second year (40%), followed 

by first-year students (33.33%) and third-year students (26.67%).  
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Table 1:  Distribution of the respondents according to their background Information.  

 

Sr.no   Background information of respondents 

 

n-60 

                f            % 

1. Age (In years)       

 18-20 years  36 60.00 

 21-22 years  24 40.00 

2. Gender    

 Male   10 16.67 

 Female  50 83.33 

3. Year of Study   

 First year  20 33.33 

 Second year  24 40.00 

  Third year  16 26.67 

 

Section 2: Extent of Knowledge regarding food & beverage services 

The analysis of the overall extent of knowledge regarding Food and Beverage Services among the 

respondents revealed that 48.33 per cent of the respondents possessed a moderate extent of 

knowledge, followed by 36.67 per cent who exhibited a low extent of knowledge, while only 15.00 

per cent demonstrated a high extent of knowledge. The knowledge of the respondents were 

collected in nine categories namely cutlery, Crockery, Service Area, Table Layering and Table 

Setting, Napkin Folding, Flower Arrangement, Buffet Arrangement,  

Knowledge Regarding Cutlery 

Findings revealed that 51.67 per cent of respondents had a moderate level of knowledge regarding 

cutlery, while 33.33 per cent showcased low knowledge category and only 15.00 per cent 

demonstrated high knowledge. Respondents were generally aware of commonly used cutlery; 

however, limited awareness was observed regarding specialized cutlery and its appropriate use for 

different cuisines. Similar observations have been reported by Walker (2021), who emphasized that 

detailed knowledge of service equipment is often insufficient among hospitality students without 

repeated practical exposure. 

Knowledge Regarding Crockery 

With respect to crockery, 46.67 per cent of respondents exhibited a moderate level of knowledge, 

38.33 per cent showed low knowledge, and 15.00 per cent demonstrated high knowledge regarding 

Crockery. While basic familiarity with plates and bowls was evident, respondents lacked adequate 

knowledge about selection, handling, and suitability of crockery for different menu items. 

According to Ninemeier and Hayes (2019), proper crockery usage significantly contributes to 

service quality and guest satisfaction. 

 

 



The Indian Journal of Home Science 2026: 38(1) 

 

132 

 

Knowledge Regarding Service Area 

Knowledge related to service areas was comparatively better, with 55.00 per cent of respondents 

having knowledge to a moderate extent, 26.67 per cent of the respondents under low extent, and 

18.33 per cent of the respondents had high extent of knowledge. The knowledge of the respondents 

was moderate because of the practical exposure to service areas during practical sessions. 

However, gaps were observed in workflow organization and safety measures, which are critical for 

efficient restaurant operations (Davis, Lockwood, Alcott, & Pantelidis, 2018). 

Knowledge Regarding Table Layering and Table Setting 

In the subsection of table layering and table setting, 42.00 per cent of respondents demonstrated 

moderate knowledge, 41.67 per cent low knowledge, and only 16.33 per cent high knowledge. The 

findings also revealed that 70 per cent of the respondents were aware of basic arrangements, 

whereas 40 per cent of the respondent’s lacked clarity regarding sequencing, spacing, and 

adjustments for formal dining. This supports the findings of Cousins, Foskett, and Gillespie (2014), 

who highlighted that table presentation skills require structured training and repeated practice. 

Knowledge Regarding Napkin Folding 

The results showed that 53.33 per cent of respondents had a low level of knowledge regarding 

napkin folding, 31.67 per cent had moderate knowledge, and only 15.00 per cent exhibited high 

knowledge. 60 per cent of the respondents showcased awareness to common folds and 20 per cent 

of the respondents had inadequate understanding of occasion-specific folds and placement. Napkin 

folding, although aesthetic, plays an important role in enhancing the dining experience (Walker, 

2021). 

Knowledge Regarding Flower Arrangement 

Knowledge related to flower arrangement was found to be relatively low, with 50.00 per cent of 

respondents falling under the low category, 35.00 per cent of the respondents had moderate extent 

of knowledge, and only 15.00 per cent of the respondents had high knowledge level. The in-depth 

data revealed that 43 per cent of the respondent’s lacked awareness of principles such as 

proportion, balance, and maintenance of floral arrangements. Previous studies have emphasized 

that ambience elements, including floral décor, significantly influence guests’ perception of service 

quality (Kotler, Bowen, & Makens, 2017). 

Knowledge Regarding Buffet Arrangement 

Regarding buffet arrangement, 48.33 per cent of respondents exhibited moderate knowledge, 33.33 

per cent low knowledge whereas 18.33 per cent of the respondents had high knowledge. The 

indepth data revealed that 90 per cent of the respondents had knowledge towards hygiene practices 

whereas 28 per cent of the respondents showed limited awareness of food sequencing, layout 

planning, and crowd management. Buffet service requires systematic planning to ensure both 

aesthetics and efficiency (Ninemeier & Hayes, 2019). 

Knowledge Regarding personal grooming 

Knowledge related to personal grooming was comparatively better, with 58.33 per cent of 

respondents showing moderate knowledge, 26.67 per cent low knowledge, and 15.00 per cent high 

knowledge.  The indepth data revealed that 72 per cent of the respondents recognized the 
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importance of clean uniforms and grooming; however, 42 per cent of the respondents were 

moderately unaware about detailed standards. According to Davis et al. (2018), staff appearance 

significantly influences customer perceptions and service credibility. 

The findings presented in Table 2 indicate the extent of knowledge of the respondents regarding 

Food and Beverage Services. It was observed that a less than one half of the respondents (41.67%) 

belonged to the low extent of knowledge category, with scores ranging between 45 and 75. Further, 

33.33 per cent of the respondents were found to have a moderate extent of knowledge, with scores 

falling between 76 and 105. Only 25.00 per cent of the respondents exhibited a high extent of 

knowledge, scoring between 106 and 135. Overall, the findings reveal that the majority of 

respondents had low to moderate levels of knowledge, highlighting a clear need for structured 

training and educational interventions to strengthen students’ understanding and professional 

preparedness in Food and Beverage services.  

 

 Table 2: Extent of Knowledge of the respondents regarding the Food and Beverage services  

 

 

 

Section 3: Development of the Training Manual 

Food and Beverage Service Training Manual was developed by the researchers based on the 

findings of the study with the objective of enhancing the knowledge of Hospitality Management 

students. The manual was designed as a need-based, user-friendly educational resource, 

emphasizing both theoretical clarity and practical applicability. The content of the manual was 

systematically organized into nine major sections, corresponding to the key domains assessed in 

the study, namely cutlery, crockery, service area, table layering, table setting, napkin folding, 

flower arrangement, buffet arrangement, and dress code. Each section provided concise 

explanations, illustrations, and step-by-step guidelines to facilitate easy comprehension and 

effective learning. The manual began with an introductory overview of Food and Beverage 

services, highlighting their significance in hospitality operations and their role in enhancing guest 

satisfaction. Subsequent sections detailed the types, usage, placement, and handling of cutlery and 

crockery, followed by descriptions of service area organization, hygiene standards, and safety 

practices. Special emphasis was laid on table layering and table setting techniques, explaining 

formal, informal, and buffet settings with appropriate illustrations. Creative and aesthetic aspects 

such as napkin folding and flower arrangement were included to enhance students’ understanding 

of table presentation and ambience creation. Practical instructions for buffet arrangement, 

including layout planning, food sequencing, hygiene, and crowd management, were also 

incorporated. The final section focused on dress code and personal grooming standards, 

emphasizing professional appearance, cleanliness, and their impact on service quality. The manual 

was prepared in simple, clear language, supported by diagrams and visual cues to cater to 

Sr.no Extent of 

Knowledge 

Range of Score  f % 

1 Low Extent 45-75 25 41.67 

2 Moderate Extent 76-105 20 33.33 

3 High Extent 106-135 15 25.00 
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undergraduate students with varying levels of prior knowledge. The content was aligned with 

industry practices and academic requirements, making it suitable as a supplementary learning 

resource. Overall, the training manual served as a structured instructional tool aimed at 

strengthening conceptual understanding, improving practical awareness, and enhancing 

professional readiness in Food and Beverage services among Hospitality Management students.  

 

Figure 1: Food and Beverage Manual developed by the researcher 

 

CONCLUSION 

 

The study concludes that while Hospitality Management students possess a foundational 

understanding of Food & Beverage (F&B) service elements—ranging from table setting and buffet 

arrangement to grooming and presentation—there remain noticeable gaps in specialized knowledge 

and practical application. The development and implementation of a dedicated training manual 

effectively addressed these gaps by offering structured, student-friendly guidance aligned with 

industry standards. By integrating visual aids, step-by-step instructions, and scenario-based 

learning, the manual enhanced both technical competence and professional confidence. Overall, the 

research affirms the value of experiential, competency-based resources in preparing students for 

real-world service environments and improving the overall quality of hospitality education. 
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ABSTRACT 

The study meticulously examined the psychological and physical health status of 

male inmates within the Coimbatore Central Prison, focusing on the impact of 

incarceration on their overall well-being. A cohort of 120 inmates was carefully selected 

through purposive sampling to ensure adequate representation across various age 

demographics and sentence lengths. Data were gathered utilizing structured questionnaires 

and in-depth personal interviews, encompassing physical ailments, psychological 

conditions, and environmental factors that contributed to health deterioration. The findings 

revealed a high prevalence of psychological health issues such as depression (30.0%), 

anxiety (5%), and social withdrawal, particularly among inmates aged 31–40 years. 

Physical health complaints included joint pain, dental problems, and respiratory issues, 

with a notable impact observed in those over 51 years of age. Although there were 

healthcare programs in place, more facilities were needed since the prison environment 

was marked by overcrowding, poor access to healthcare, and a lack of physical activity, 

which contributed greatly to the decline in the health of male inmates. To promote the 

well-being of inmates, the study emphasized the necessity of comprehensive health 

interventions.  

Keywords: Depression, Incarceration Anxiety, Inmate Health, Health 

Interventions, Psychological Health, Physical Health. 

INTRODUCTION 

The health of inmates referred to the physical, mental, and social well-

being of individuals in correctional facilities. It included access to medical care, 

hygiene, nutrition, mental health support, and a safe environment, ensuring that 

prisoners could maintain a standard of health comparable to that available in the 

general community. The term “psychological and physical health status of 

inmates” referred to the thorough evaluation of an inmate's psychological and 

physical health, including the frequency and severity of conditions such as 

depression, anxiety, psychosis, chronic illnesses, infectious diseases, and 

substance use, as well as elements that affected outcomes both inside and outside 

mailto:123phrmf001@avinuty.ac.in
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of prison, such as physical activity, psychological stressors in the environment, 

and access to healthcare (Fazel & Seewald, 2024). 

Inmates frequently suffered from a variety of health conditions, such as long-term 

physical illnesses and mental health conditions, including social disengagement, 

anxiety, and depression. Developing successful intervention strategies required an 

understanding of these health issues. This study aimed to assess the psychological 

and physical health status of inmates in Coimbatore Central Prison. By identifying 

common health issues and their contributing factors, the research aimed to support 

prison health reforms and improve the overall well-being of the incarcerated 

population. Manna et al. (2022) noted that their study was the first to assess the 

prevalence of non-communicable diseases (NCDs) among Indian prisoners and 

emphasized the urgent need for government intervention to improve psychological 

and dental healthcare within prisons. According to Shiney et al. (2023), psychiatric 

morbidity was found in 86% of the prison population, with substance use disorders 

(81%) and adjustment disorders (20%) being the most prevalent. Additionally, 

Malik et al. (2019) also reported a higher prevalence of depression (18.5%), 

anxiety (8%), and stress (8%) among convicted inmates compared to the general 

population. Psychological health disorders were widely prevalent across both 

developed and developing nations. Despite an impressive 96% of the participants 

exhibiting a low risk of suicide, the socio-demographic analysis revealed that a 

significant majority were either married or widowed (74%), hailed from rural 

backgrounds (90%), possessed a secondary education or lower (75%), resided 

beneath the poverty threshold (95%), and were formerly employed (92%). 

According to the World Health Organisation (2024), depression was the 

third most prevalent psychological disorder worldwide and was expected to 

overtake all others by 2030, particularly in institutional settings like prisons. 

Additionally, Nadel (2022) emphasized that the psychological effects of prison 

design, such as the perceived severity or comfort of the constructed environment, 

had a significant impact on inmates' overall well-being. 

The scarcity of readily available medical facilities in prisons, combined 

with inadequate levels of psychological and dental healthcare, underscored the 

urgent need for targeted government action to improve the health of inmates 

(Manna et al., 2022). According to data from the National Crime Records Bureau's 

(NCRB) Prison Statistics India report, there were roughly 1,744 cases of 

psychiatric illness reported in Indian prisons in 2021, indicating an increase in 

inmates' psychological health issues. The report also drew attention to the 

pervasive problem of substance misuse, which included alcohol and drug 

addiction, and remained a problem among inmates (Prison Statistics India, 2021). 

These psychological health issues frequently overlapped, resulting in a 

complicated interaction of several concurrent diseases that called for all-

encompassing psychological health support (Baranyi et al., 2022). Elderly 

prisoners also had particular health problems, including accelerated ageing and 

long-term conditions such as diabetes, hypertension, and dementia. Due to delayed 

or fragmented care, these illnesses were frequently inadequately managed, and the 
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prison system's structural flaws restricted access to quality geriatric services 

(Ridley & Turner, 2022). 

Every year, the National Crime Records Bureau (NCRB) released data on 

the condition of Indian jails. As of December 2022, there were 1,330 prisons in 

India with a total authorized capacity of 436,266 inmates, according to the most 

recent Prison Statistics India report, which was published in December 2023. 

Nonetheless, there was a notable overcrowding problem, as the actual jail 

population was 573,220 with an occupancy rate of 131.4% (NCRB, 2023; Institute 

for Crime & Justice Policy Research, 2023). Out of all those who were detained, 

97 were transgender, 23,772 were female, and the rest were male. Ten of the jails 

were designated as borstal schools for juvenile offenders, while 34 of the 

institutions were entirely for women. With 15.5% of all prisoners nationwide, 

Uttar Pradesh had the largest jail population, followed by Bihar (10.9%) and 

Madhya Pradesh (6.8%). Furthermore, 6,283 foreign nationals, or roughly 1.1% of 

all prisoners, were housed in India's imprisonment system (NCRB, 2023). 

OBJECTIVE 

1. Examine the association between inmates age groups and the prevalence of 

physical and psychological health problems. 

2. Assess the extent and types of inmate participation in physical and psychological wellness 

activities within the prison environment. 

3. Analyze inmates’ emotional experiences and their expectations for psychological health 

support. 

HYPOTHESES 

Ha1 – There was a significant association between inmates’ age groups and the 

prevalence of physical and psychological health problems. 

Ho2 – The inmates' participation in physical and psychological wellness activities 

varied significantly across different demographic and behavioural characteristics of 

inmates. 

METHODOLOGY 

 The study used a descriptive research design to investigate the general 

well-being and physical and mental health of the prisoners in Coimbatore Central 

Prison. The primary objective was to gain a deeper understanding of the health 

status of prisoners and identify areas where prison healthcare services required 

improvement. Purposive sampling was used to select 120 prisoners, ensuring 

representation of a range of age groups and medical conditions. Structured 

questionnaires and in-person interviews were used to collect data. The 

questionnaire was divided into sections that addressed demographic information, 

including age, physical and mental health, as well as details on psychological 
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health support, frequency of medical check-ups, and access to healthcare facilities. 

The study strictly adhered to ethical guidelines, which included obtaining 

permission from prison officials, securing participants' informed consent, and 

ensuring their privacy and confidentiality were protected. The data analysis 

process utilized both descriptive statistics, such as percentages and frequencies, 

and inferential statistics, like the Chi-square test, to identified significant 

correlations. 

FINDINGS AND DISCUSSION 

 The study's conclusions aimed to provide important evidence to inform 

practices and policies that enhanced healthcare services within the prison system. 

The table below gave information on the age-wise distribution of the survey 

participants. 

Table 1: Age-wise Distribution of Male Inmates 

 

 

 

 

 

Demographic Composition of the Prison Population 

 The age distribution of the prisoners in this study, as shown in Table 1, 

provided important information about the demographic composition of the prison 

population. Table According to the data, the most significant percentage of 

prisoners 40% of the entire population fell within the age range of 31 to 40. This 

implied that the majority of those incarcerated were in their prime working and 

family-building years, underscoring a significant loss of productive human capital. 

When coupled with a lack of opportunities or support networks, this age group's 

heightened levels of stress, responsibility, and socioeconomic pressures might 

have exacerbated behavioral issues. The next age group, comprising 29% of 

prisoners, was those between the ages of 41 and 50, indicating a continuation of 

previous offenses. This age group of prisoners might also have experienced a rise 

in health-related issues, such as long-term illnesses that called for specialized 

medical care in a correctional setting.  

 

 

 

Age Group      

(Male) 

Percentage 

(n=120) 

Below 20 0.83 

21-30 12 

31-40 40 

41-50 29 

Above 51 18 
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Table 2:  The Major Physical and Psychological Health Issues of Male 

Inmates 
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Physical and Psychological Health issues of Inmates 

 Table 2 outlined the significant physical and psychological health issues of 

inmates. Remarkably, 18% of prisoners were older than 51, reflecting the aging 

prison population. Twelve percent of young adults were between the ages of 21 

and 30, which suggested that fewer but still considerable numbers of them were 

involved in behavioral activities or risk early incarceration. Only 0.83% of inmates 

were under the age of 20, which suggested that there were not many juveniles or 

young criminals in the prison. This could have been because juvenile justice 

services were provided separately.  

According to Table 2 data, the most frequently reported physical issues among 

prisoners was loss of appetite (32%), suggesting that this was a common problem 

Major Health Issues of Male Inmates Age (Years) Percentage 

(n=120) 

Major Physical Problems     

Joint Pain   >51 3 

Dental Problems   8 

Vision or Eye Problems   7 

Respiratory Issues    

41-50 

4 

Skin Problems   4 

Hearing Difficulties   14 

Digestive Issues   7 

31-40 7 

Lack of Appetite 32 

21-30 3 

No physical health problems 21-30 8 

>20 0.8 

Major Psychological Problems   

Memory or Concentration Problems   >51 10 

Sleep Disturbances   8 

41-50 17 

No psychological health problems 7 

Anger or Irritability Issues   6 

31-40 7 

Feelings of Loneliness or Social Withdrawal   10 

Depression 23 

>20 .83 

 7 

Anxiety 21-30 5 
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that was probably related to stress, inadequate nutrition, or underlying 

psychological health issues. While the data did not provide a detailed age-by-age 

breakdown, the symptom of lack of appetite was present across all age groups of 

inmates. Dental issues (8%) and hearing impairments (14%) were also common 

physical health problems among the inmate population. The causes of these dental 

and hearing problems might have been age-related deterioration, poor hygiene, or 

limited access to routine healthcare. Further indicating the need for better medical 

interventions and dietary care, vision difficulties (7%) and digestive disorders 

(7%) were included. Age-related musculoskeletal deterioration was consistent with 

the 3% of older prisoners (those over 51) who reported joint pain. The prison 

conditions included overcrowding, inadequate ventilation, and exposure to second-

hand smoke, which might have made respiratory problems worse. These problems 

were primarily documented in the 41–50 age range (4%). Notably, 0.8% of 

prisoners under the age of 20 and 8% of those between the ages of 21 and 30 

reported having no physical health issues, indicating a better demographic among 

the younger generation. Inmates also frequently experienced psychological health 

issues. Depression was the most significant psychological problem, accounting for 

23%. It was no surprise that prison conditions frequently exacerbated feelings of 

loneliness, hopelessness, and purposelessness. A significant level of stress or 

underlying psychological health issues was indicated by sleep difficulties (8% 

overall, 17% in the 41–50 age range). If these disruptions persisted over time, they 

might have deteriorated psychological and physical health. 

  Among people over the age of 51, 10% had memory and concentration 

problems, which could have been caused by ageing, cognitive decline, or untreated 

neurological or psychological disorders. Anger or irritability problems (6%) and 

anxiety (5%) in the 21–30 age range pointed to stress-related reactions, especially 

among the younger prisoners who might have had a harder time adjusting to prison 

life. Significantly more people (10%) reported feeling lonely or socially isolated, 

which was probably brought on by being cut off from friends and family, having 

little freedom, and receiving little emotional care while incarcerated. It was 

interesting to note that 7% of prisoners said they had no psychological health 

problems. This could have indicated that they were psychologically well or that 

they were underreporting because of shame, fear, or ignorance. 

Age Group and Physical Health Problems of the Male Inmates 

 The findings of the Chi-Square test, which examined the relationship 

between age groups and the significant physical health problems that prisoners 

faced, were shown in Table 3. 
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Table 3: Chi-Square Test for Age Group and Physical Health Problems of the 

Male Inmates 

Major Physical 

Health Problems 

Age group Pearson 

Chi-

Square 

Df Asymptotic 

Significance 

(2-sided) 

Below 

20 

21-30 31-40 41-50 Above 

51 

Joint Pain   - - - - 4  

 

 

 

 

 

 

 

297.842a 

 

 

 

 

 

 

 

 

32 

 

 

 

 

 

 

 

 

.000 

Dental Problems - - - - 10 

Vision or Eye 

Problems   

- - - - 8 

Respiratory Issues   - - - 5 - 

Skin Problems   - - - 5 - 

Hearing 

Difficulties   

- - - 17 - 

Digestive Issues   - - 9 8 - 

Lack of Appetite - 4 39 - - 

No physical 

health problems 

1 10 - - - 

Total 1 14 48 35 22 

120 

 

 According to the research, inmates over 51 and those between 41 and 50 

years old were more likely to experience physical health problems, such as joint 

discomfort (n=4) and hearing problems (n=17). In comparison, those between 31 

and 40 years old were more likely to experience issues like a lack of appetite 

(n=39). The age groups of 31–40 (n = 9) and 41–50 (n = 8) had the highest 

prevalence of digestive issues. A few younger prisoners (those under 20 and those 

between 21 and 30) reported having no physical health issues. The Pearson Chi-

Square value for physical health problems was 297.842, with 32 degrees of 

freedom (df), and a significance level of 0.000, indicating a statistically significant 

association between age and physical health problems among the inmates. Hence, 

the hypothesis (Ha1) that there was a significant association between age groups 

and physical health problems among the male inmates, i.e., the hypothesis was 

accepted. 

Age Group and Psychological Problems of the Male Inmates 

 In Table 4, psychological disorders, the age groups of 51 and 41–50 years 

were the ones that reported memory or concentration problems (n=12) and sleep 

disruptions (n=30). Anger or irritability (n=8) and anxiety (n=6) were observed in 

the 31–40 and 21–30 age categories, respectively, but depression (n=29) and 

loneliness (n=11) were the most common among prisoners aged 31–40. A few 

younger prisoners said they had no psychological issues. 
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Table 4: Chi-Square Test for Age Group and Psychological Problems of the 

Male Inmates 

Major 

Psychological 

Problems 

Age group of Male Inmates Pearson 

Chi-

Square 

df Asymptotic 

Significance 

(2-sided) Below 

20 

21-30 31-40 41-50 Above 

51 

Memory or 

Concentration 

Problems   

- - - - 12  

 

 

 

 

 

 

 

 

219.511a 

 

 

 

 

 

 

 

 

 

24 

 

 

 

 

 

 

 

 

 

.000 

Sleep Disturbances   - - - 20 10 

Anger or Irritability 

Issues   

- - 8 7 - 

Feelings of 

Loneliness or 

Social Withdrawal   

- - 11 - - 

Depression - 8 29 - - 

Anxiety - 6 - - - 

No psychological 

or psychological 

health problems 

1 - - 8 - 

Total 1 14 48 35 22 

120 

               

 Similarly, the Pearson Chi-Square value for psychological health problems 

was 219.511, with 24 degrees of freedom (df) and a p-value of 0.000, also 

confirming a significant association between age and psychological health status. 

This suggested that both physical and mental health conditions varied significantly 

with age among the prison population studied. Hence, the hypothesis (Ho2) “There 

was no significant association between age group and psychological problems 

among the inmates.” Since the p-values were < 0.05, the null hypothesis was 

rejected in both cases. 

 The findings were similar to those of Fazel & Baillargeon (2011), who 

reported that younger offenders often reported fewer health problems. In contrast, 

elderly inmates were more likely to suffer from chronic illnesses. Furthermore, the 

aging jail population was an increasing problem, according to the World Health 

Organization (2007), with older convicts suffering from disproportionately higher 

rates of physical diseases as a result of age-related deterioration and the 

cumulative impacts of incarceration. To engage themselves, inmates participated 

in various activities.  
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Participation in Activities by the Male Inmates inside the Prison 

The everyday activities in which they participated were presented in Table 5. 

Table 5 Participation in Activities by the Male Inmates inside the Prison 

Activities N (120) Percentage  

Reading books 35 29 

Games/ Playing 4 3 

Yoga 81 67 

Walking 64 53 

Running 30 25 

Gardening 26 22 

Expectations of Inmates for physical and psychological health 

awareness programmes 

Regular counseling and 

psychological health 

awareness programs 

72 60 

Peer support discussions 8 7 

Recreational activities 24 20 

Awareness talks by 

doctors, psychologists, 

and guest speakers 

16 13 

 Data from Table 5 revealed that inmates were actively engaging in a 

diverse array of activities and exhibited a pronounced interest in health and 

wellness initiatives. Notably, 67% of prisoners reported practicing yoga as one of 

their psychological pursuits, underscoring its popularity and efficacy in 

maintaining mental and physical balance. In contrast, only 3% of convicts 

indicated participation in recreational play, suggesting potential limitations in 

access to leisure facilities. Conversely, reading books emerged as a favored 

activity among 29% of inmates, indicating a strong inclination toward 

psychological engagement and self-improvement. Furthermore, 53% of 

respondents reported walking, 25% indicated running, and 22% mentioned 

gardening as their preferred activity. These habits of physical activity may have 

significantly contributed to enhancing both emotional and physical well-being. It 

was conceivable that cultural or spatial constraints might have hindered the 

reporting of activities such as dancing. 

Only 24 out of 120 prisoners (20%) had attended any awareness program at 

Coimbatore Central Prison, according to the data, while the vast majority, 96 

convicts (80%), had not. This revealed a significant deficit in the accessibility or 

delivery of health, psychological, or rehabilitation-related awareness campaigns. 

According to the research, there was a high demand for prison health and wellness 

programs, as the vast majority of inmates (93%) expressed interest in participating 

in them. This illustrated the prisoners' understanding of the value of their physical 
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and mental health as well as their readiness to participate in constructive, 

therapeutic activities. The fact that only 7% expressed apathy suggested that, with 

proper implementation, wellness initiatives could have gained widespread 

acceptance. Preferred programs included peer support groups (7%), guest lectures 

(13%), recreational activities (20%), and monthly counselling and psychological 

health awareness seminars (60%). These results highlighted the necessity of 

consistent, organized, and varied prison rehabilitation programs. 

 

Figure 1: Major emotional feelings during the time of incarceration 

According to Figure 1, a significant proportion of incarcerated individuals 

experienced psychological distress during their confinement. The prevalence of 

mental health issues was underscored by the alarming statistic that 38% of 

prisoners reported feeling anxious or apprehensive regularly, followed by 27% 

who indicated they frequently experienced feelings of sadness or depression. 

Additionally, twelve percent expressed feelings of anger or frustration often, while 

a mere eleven percent claimed to be emotionally stable most of the time. 

Conversely, only 12% reported feeling generally at ease and content. These 

findings underscored the urgent necessity for systematic psychological health 

support, counselling services, and stress-relief initiatives within correctional 

institutions, as they suggested that the prison environment might have contributed 

to emotional instability among inmates. 

CONCLUSION 

There were significant health concerns prevalent within the detained 

population, as highlighted by this study on the psychological and physical well-

being of male inmates at Coimbatore Central Prison. The findings revealed that 

psychological health issues such as anxiety, depression, and social disengagement 

were alarmingly prevalent, particularly among prisoners aged 31 to 40. Notably, 

elderly inmates reported a range of physical ailments, including joint pain, 

respiratory issues, dental problems, and vision impairments. These health 

38%

27%

11%

12%

12%

Mostly calm
Depressed
Emotionally stable most of the time
Frequetly  angry
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challenges were markedly exacerbated by the prison environment, characterized 

by overcrowding, inadequate medical facilities, limited recreational opportunities, 

and a scarcity of organized awareness initiatives. Despite these adversities, the 

study's results indicated that an impressive 93% of inmates expressed a willingness 

to engage in health and wellness programs, underscoring their earnest desire for 

improvement. Activities such as reading and yoga emerged as popular pastimes, 

reflecting a desire for mental and physical balance. However, a disconnect 

persisted between the expressed need for assistance and actual access, as 

evidenced by the low participation rates in awareness campaigns. Efforts to 

enhance physical and mental health had to be intensified, even as correctional 

agencies conducted health camps and programs. To effectively address the 

distinctive health requirements of inmates and promote overall well-being within 

correctional facilities, it was imperative to bolster regular medical assessments, 

mental health counseling, health education, and sustained support systems. 

The study underscored the imperative need for rehabilitative initiatives 

and transformative health-oriented reforms within correctional facilities. The 

prison regimen should have encompassed regular counselling sessions, 

informative presentations designed to raise awareness, and structured physical 

exercise programs.  By addressing these issues comprehensively, a more humane 

and effective correctional system could have been realized, which not only 

enhanced rehabilitation outcomes but also reduced the likelihood of recidivism and 

improved the overall quality of life for inmates. 

The following recommendations were made:  

•  In addition to advocating for legislative reforms that upheld inmate health as an 

intrinsic human  right in accordance with public health standards, it was 

imperative to implement ongoing educational initiatives focused on substance 

addiction prevention, psychological well-being, and hygiene. 

• Addressing overcrowding, ensuring sanitation, and providing nutritious sustenance 

and potable water were essential for enhancing inmates' physical health and 

mitigating health risks. 

• Furthermore, the introduction of integrated counselling services, peer support 

programs, and recreational activities was crucial for alleviating psychological 

distress and fostering emotional resilience. 
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ABSTRACT 

Events are an essential part of life, ranging from small private gatherings to large-scale festivals, conferences, 

and business celebrations. A large amount of garbage is produced through events in very short duration, 

including wastewater, food waste, plastic, paper, glass, and floral waste. Inadequate management of this waste 

can result in degradation of the environment, higher disposal costs, and negative effects on public health. In 

order to foster sustainable event practices, it is crucial to understand waste management in the event context 

for the organizers. Keeping this in view, the study aims to find out type of waste generated after the events, to 

assess the extent of awareness of the event organizers regarding waste management, to find out the waste 

management practices adopted by the event organizers to find out the extent of barriers faced in adopting waste 

management practices. For the current study, a descriptive research approach was adopted, and data were 

obtained using a random sample technique from 80 event organizers (hotel managers and event managers) in 

Vadodara. The findings showed that event managers were highly aware whereas hotel managers were 

moderately aware. Both groups' waste management practices were moderate, with high adoption barriers. The 

analysis of statistics found that educational qualifications are important in raising awareness, implementing 

waste management practices, and overcoming barriers. The study implies that awareness initiatives facilitated 

by organizations such as the Hotel and Restaurant Association of India can improve event organizers' 

sustainable waste management practices. 

Keywords: Waste management, events, waste management practices, adoption barriers, types of 

waste 

INTRODUCTION 

Weddings, festivals, and religious gatherings are various examples of events and festivities that have 

existed in human civilization from ancient times. Like other human activities, events rely 

significantly on natural resources and have a major environmental impact. The event industry mainly 

adheres to a linear "take-make-waste" cycle, resulting in considerable waste generation and resource 

depletion. Events can be inevitably unsustainable if not managed appropriately because of their 

volatile character, short duration, heavy resource use, and high public engagement (Karol, 2023). 

Consequently, effective waste management has become a vital aspect of sustainable event planning. 

mailto:shilpi.saraswat-frcm@msubaroda.ac.in
mailto:tanvisaini0209@gmail.com
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Events generate diverse waste streams such as food waste, plastics, paper, packaging, and floral 

waste, all requiring systematic handling. Inadequate waste management increases landfill pressure, 

pollution, and inefficient resource use, thereby intensifying the environmental footprint of events 

(Rafiee et al., 2018). 

Awareness Regarding Waste Management 

Several studies emphasize that the awareness level of event organizers plays a decisive role in 

determining the effectiveness of waste management practices. Getz and Page (2016), highlighted 

that organizers’ understanding of environmental impacts influences whether sustainability is 

integrated during the planning stage or treated as an afterthought. Mair and Jago (2010), observed 

that although many organizers express concern for sustainability, their understanding is often 

superficial and largely compliance-driven rather than focused on proactive waste reduction. 

Similarly, in their study of green festivals, Laing and Frost (2010) discovered that environmentally 

conscious organizers were more likely to implement waste segregation, recycling stations, and 

vendor guidelines; however, technical knowledge gaps such as waste auditing and post-event 

evaluation persisted. Andersson and Lundberg (2013) found that awareness differed depending on 

sustainability training, event style, and organizational commitment. In the Indian context, emerging 

research indicates that, while event planners demonstrate basic awareness, practical knowledge gaps 

persist due to limited resources, inadequate training, and poor stakeholder coordination, emphasizing 

the need for focused training and policy support (Surbhi and Bose, 2025). 

Waste Management Practices 

Researches indicates that waste management at events continues to focus primarily on end-of-pipe 

solutions such as collection and disposal rather than source reduction. Raj et al., (2013) reported 

continued reliance on disposable materials, poor segregation, and landfilling despite growing 

sustainability discourse. Although several major events use recycling and composting initiatives, 

Mair and Laing (2012) discovered that stakeholder cooperation and local infrastructure are crucial 

to their success.  Hottle et al., (2015) noted that events with structured strategies such as clear 

signage, trained staff, and monitoring achieved higher waste diversion, whereas poorly planned 

events experienced contamination and low participant compliance. UNEP (2012) further observed 

that globally recommended practices remain inadequately adopted, particularly in deprived nations 

with low regulatory enforcement. 

Barriers in Adoption of Waste Management 

Event organizers significantly influence waste handling before, during, and after events. Despite 

growing environmental awareness, several barriers hinder effective waste management, including 

informational, economic, regulatory, technological, and organizational constraints (Naidu, 2008). 

Overall, the literature highlights that while events hold substantial social and economic value, their 

environmental impacts necessitate improved waste management practices driven by enhanced 

awareness, planning capacity, and stakeholder collaboration. 
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BROAD OBJECTIVE 

The present research aimed to assess the awareness regarding waste management, waste 

management practices and adoption barriers among event organizers. 

SPECIFIC OBJECTIVES 

The present study has the following specific objectives: 

1. To assess the extent of awareness regarding waste management among event organizers. 

2. To find out the waste management practices adopted by the event organizers 

3. To find out the extent of barriers faced regarding waste management. 

 

METHODOLOGY 

Study design 

The present study adopted a descriptive research approach, which was determined to be adequate for 

obtaining detailed information on event organizers’ awareness of waste management, the waste 

management practices adopted by them, and the barriers faced in implementing such practices. This 

design enabled systematic collection and analysis of data related to existing conditions without 

manipulating the study environment. 

Study Area and Sample  

The study was carried out in Vadodara, Gujarat, a significant cultural and commercial hub that hosts 

a variety of social, religious, cultural, and business events all year long. The city hosts a substantial 

number of hotels and professional event management companies, making it a suitable location for 

examining waste management awareness and practices in the event sector. The units of inquiry for 

the study were managers of selected hotels and event management companies involved in organizing 

events in Vadodara. Based on information obtained from local records and industry sources, 

approximately 80 hotels in Vadodara city actively organize events, while around 60 event 

management companies specialize in event planning and execution. Thus, the estimated population 

(N) for the study comprised approximately 140 organizations/managers. 

To determine an appropriate sample size, Cochran’s (1977) formula for finite populations was used. 

The formula is expressed as: 

 

where: 

n₀ = initial sample size 

z = z-value at 95% confidence level (1.96) 

p = estimated population proportion (0.9) 
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q = 1 − p (0.1) 

e = acceptable margin of error (0.05) 

Substituting the values: 

 

The sample size was adjusted using Cochran's finite population correction formula, as the population 

was finite (n = 140): 

 

Thus, a minimum sample size of approximately 70 respondents was statistically sufficient to 

represent the study population with 95% confidence and a 5% margin of error. 

To improve representativeness and account for possible non-response, the researcher initially 

approached 140 managers across hotels and event management companies. Based on accessibility 

and willingness to participate, and after obtaining informed consent, 80 managers were randomly 

selected and included in the final sample. This sample size exceeded the statistically required 

minimum, thereby enhancing the reliability and precision of the study findings. 

Instrument 

After a thorough evaluation of pertinent literature and discussions with subject matter experts, the 

interview schedule was created.  It comprised five sections aligned with the study objectives: 

Section I collected demographic and organizational details of managers. 

Section II gathered information on the types of waste generated after events. 

Section III assessed awareness of waste management using a summated rating scale 

covering prevention and minimization, reuse, recycling and recovery, and disposal methods. 

Responses were recorded as Agree, Undecided, and Disagree, with scores ranging from 3 to 

1 (reverse scoring for negative statements). Higher scores indicated greater awareness. 

Section IV examined waste management practices using 21 statements related to 

segregation, composting, recycling, reuse, and landfilling. Responses were Always, 

Sometimes, and Never, scored from 3 to 1, where higher scores indicated better practices. 

Section V identified barriers to waste management, categorized as lack of knowledge, funds, 

interest, manpower, space, time, equipment, and government legislation and enforcement. 
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Responses included Major barrier, Minor barrier, and Not a barrier, scored from 3 to 1, 

with higher scores indicating greater barriers. 

Validity and Reliability 

The instrument was reviewed by a panel of eight experts from the Department of Family and 

Community Resource Management, Faculty of Family and Community Sciences, The Maharaja 

Sayajirao University of Baroda. The final tool was selected based on 80% consensus. A pilot survey 

was conducted to test clarity and feasibility. Reliability was established using the split-half (odd–

even) method, yielding coefficients of 0.389 for awareness, 0.843 for practices, and 0.545 for 

barriers. 

Data Collection 

The interview schedule was utilized to collect data via face-to-face interviews and door-to-door 

surveys. The purpose of the study was properly described, rapport was created, and all participants 

provided informed consent. Respondents were promised of confidentiality and informed of their 

right to withdraw at any time without penalty. Only willing volunteers who provided accurate and 

pertinent information were used to collect data. 

 

RESULTS AND DISCUSSION 

These are the study's findings, which came from analysis, discussion, and interpretation of the data. 

 

i. Demographic Profile of respondents and their organizational details: According to Table 

1, the average age of hotel managers was 45.78 years, with 37.50% of them falling into the 44–

48 age range. Ninety-seven percent were men, and more than half (55%) were graduates. Half 

of them had 18–28 years of experience, and their average 8 years of work experience was 21.5 

years. Most hotels (75 per cent) were established 6–36 years ago, and 92.50 per cent lacked in-

house waste disposal facilities. 

Among event managers, the mean age was 38.88 years, with 40 per cent aged 43–50 years. 

Nearly one- half (47.50 per cent) were graduates, and 75 per cent were male. Their mean job 

experience was 14.65 years, but 52.50 percent of them had 5–13 years.  Event management 

companies had a mean establishment age of 13.65 years, with 65 per cent operating for 1–13 

years, and 95 per cent lacked in-house waste disposal facilities. 
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Table 1: Demographic Profile of respondents and their organizational details  

 

Dimension Indicator 

 

Hotel 

Managers 

(%) 

Event Managers 

(%) 

Respondent 

Profile 

Mean age (years) 45.78 38.88 

Dominant age group 
44–48 

 (37.50 %) 

43–50 

(40%) 

Graduates 55.00 47.50 

Male respondents 97.50 75.00 

Mean Work 

experience (years) 
21.5 14.65 

  
Hotel  

(%) 

Event 

Management 

Company 

(%) 

Organizational 

Profile 

Mean years of 

establishment 
24.8 13.65 

Year of 

Establishment 

6-36 

(75 %) 

1-13 

(65%) 

No waste disposal 

facility 
92.50 95.00 

 

ii. Types of events organized by event organizers: Table 2 revealed that both hotel managers 

and event managers organized formal and informal events. Majority hotel managers 

conducted formal events such as meetings (92.50%), seminars (85%), and product launches 

(80%). Event managers also organized formal events, mainly meetings (77.50%) and 

seminars (72.50%). While event managers frequently planned weddings, anniversaries, and 

New Year's celebrations, all hotel managers hosted unofficial events, such as religious 

gatherings (92.50%) and New Year's parties (97.50%), musical events, farewell parties, baby 

showers, and surprises. 

Table 2: Distribution of the respondents according to types of events organized by them 

Sr. 

No. 

Types of events organized by 

hotel and event managers 

Hotel managers  

(n = 40) 

Event managers  

(n = 40) 

f % f % 

i. 

Formal events 

Meetings 37 92.5 31 77.5 

Conferences 31 77.5 21 52.5 

Exhibition 18 45.0 23 57.5 

Seminar 34 85.0 29 72.5 
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Product launching 32 80.0 24 60.0 

Annual celebration 31 77.5 25 62.5 

Promotional events 30 75.0 24 60.0 

ii. 

Informal events 

New Year party 39 97.5 37 92.5 

Wedding 40 100 35 87.5 

Anniversary party 40 100 37 92.5 

Engagement party 40 100 40 100 

Baby shower party 40 100 38 95.0 

Farewell party 40 100 39 97.5 

Surprise party 40 100 39 97.5 

Birthday party 40 100 40 100 

Welcome party 40 100 40 100 

Get together 40 100 40 100 

Religious event 37 92.5 40 100 

Cocktail party 12 30.0 14 35.0 

Musical events 40 100 37 92.5 

iii. Types of waste generated after events: Table 3 showed that events organized by hotel 

managers generated mainly cloth waste (92.50%) and wood waste (85%), whereas events 

organized by event managers primarily produced flower waste (97.50%) and water waste 

(95%). 

Table 3: Distribution of respondents according to types of waste generated after events 

Sr. No. Types of Waste 

Event Organizers (n=80) 

Hotel Manager Event Manager 

(f) (%) (f) (%) 

1. Paper waste 40 100 40 100 

2. Plastic waste 40 100 40 100 

3. Food waste 40 100 40 100 

4. Flower waste 40 100 39 97.5 

5. Water waste 29 72.5 38 95 

6. Wood waste 34 85 24 60 

7. Metal waste 13 32.5 17 42.5 

8. Cloth waste 37 92.5 31 77.5 

9. Decorative waste 4 10 0 0 

10. Thermocol waste 3 7.5 0 0 

11. Glass waste 0 0 3 7.5 

12. Solid waste 0 0 1 2.5 
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iv. Variance of Extent of Awareness regarding Waste Management, Waste Management 

Practices adopted and Barriers in Adoption 

According to weighted mean scores, hotel managers were more conscious of reuse, whereas event 

managers were more conscious of prevention and minimization. Overall awareness was greater 

among hotel managers, but event managers demonstrated better waste management practices. Event 

managers reported lack of equipment, time, and manpower as major barriers, whereas lack of interest 

was minor. Hotel managers identified lack of knowledge and time as major barriers, with lack of 

funds and manpower as minor constraints. 

 

Ho1: There exists no relationship between extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption 

among respondents and their age 

Table 4: Analysis of variance showing variation in extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption among 

respondents and their age 

Age of 

Event 

Organizers 

Hotel Managers Event Manager 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Awareness 2.94 1.109 N.S.* 2.84 1.604 N.S.* 

Practices 2.32 2.437 N.S.* 2.76 0.062 N.S.* 

Barriers 2.55 0.085 N.S.* 2.56 1.370 N.S.* 

Note: *N.S. = Not Significant 

 

Analysis of variance revealed that the F-values for awareness, waste management strategies, and 

barriers across age groups were not significant (Table 4). The respondents' age had no effect on their 

waste management awareness, practices, or perceived barriers, according to the null hypothesis, 

which was thus accepted.  

Ho2: There exists no relationship between extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption 

among respondents and their educational qualification 
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Table 5: Analysis of variance showing variation in extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption among 

respondents and their educational qualification 

Educational 

Qualification 

of Event 

Organizers 

Hotel Managers Event Managers 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Awareness 2.94 1.240 N.S.* 2.84 3.719 0.05 

Practices 2.32 1.589 N.S.* 2.76 0.508 N.S.* 

Barriers 2.55 0.604 N.S.* 2.56 3.968 0.01 

Note: *N.S. = Not Significant 

 

The findings showed that event organizers' understanding of waste management and adoption 

hurdles varied significantly depending on their level of education (Table 5). However, neither the 

awareness, behaviors, or barriers of hotel managers nor the educational background of event 

managers were shown to differ significantly. 

 

Table 6: Scheffe’s test showing the mean significance in extent of awareness regarding waste 

management and barriers in adoption among event managers with their educational 

qualification 

 

 Educational Qualification Mean *df Level of 

Significance 

Awareness Diploma 5.0  

35 

 

0.05 Graduate 10.0 

Postgraduate 13.0 

Barriers Diploma 9.0 35 0.01 

Graduate 10.0 

Postgraduate 13.0 

                *df= Degree of freedom 

 

Event managers with diploma credentials and those with graduate and postgraduate degrees differed 

significantly, according to Scheffe's test (Table 6). This suggests that event managers' understanding 

of waste management and their perception of the obstacles to its adoption are strongly influenced by 

their educational background. 

Ho3: There exists no relationship between extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption 

among respondents and their work experience 
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Table 7: Analysis of variance showing variation in the extent of awareness regarding waste 

management, waste management practices adopted and barriers in adoption among 

respondents and their work experience 

Work 

Experience 

of Event 

Organizers 

Hotel Managers Event Managers 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Weighted 

Mean 

F-

value 

Level of 

Significance 

Awareness 2.94 1.640 N.S.* 2.84 0.905 N.S.* 

Practices 2.32 1.182 N.S.* 2.76 0.586 N.S.* 

Barriers 2.55 1.595 N.S.* 2.56 0.940 N.S.* 

Note: *N.S. = Not Significant 

 

The F-values for awareness, waste management procedures, and adoption barriers across various 

work experience levels were not significant, according to analysis of variance (Table 7). As a result, 

the null hypothesis was accepted, suggesting that respondents' work experience had no bearing on 

their knowledge, habits, or perceptions of waste management obstacles. 

 

Ho4: There exists no relationship between extent of awareness regarding waste 

management and waste management practices adopted among respondents 

and waste management practices adopted and barriers in adoption among 

respondents 

Table 8: Co-efficient of correlation showing relationship between extent of awareness 

regarding waste management and waste management practices adopted among respondents 

and waste management practices adopted and barriers in adoption among respondents 

Selected Variables 
Hotel Mangers Event Managers 

r-value Level of significance r-value Level of significance 

Extent of awareness regarding 

waste management 

0.105 N.S.* 0.267 N.S.* 

Waste management practices 

adopted 

Waste management practices 

adopted  

-0.933 0.01 0.162 N.S.* 

Extent of barriers in Adoption 

Note: *N.S. = Not Significant 

 

Hotel managers' waste management strategies and the degree of obstacles they encounter were found 

to be significantly correlated. Nevertheless, no meaningful correlation was discovered between hotel 

managers' awareness and practices or between event managers' awareness, practices, and barriers. 

Consequently, the null hypothesis was partially accepted (Table 8), indicating that waste 

management solutions are significantly impacted by impediments. 
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DISCUSSION AND CONCLUSION 

The study's goal was to determine how much event planners knew about waste management, what 

waste management strategies they used, and what obstacles they encountered when putting these 

strategies into effect. The results showed that event managers had a high degree of knowledge about 

hotel managers showed a moderate level of awareness regarding waste management. The degree of 

awareness of event managers and their educational background were shown to be significantly 

correlated, underscoring the critical role that education plays in encouraging efficient waste 

management techniques. This highlights the significance of awareness-raising campaigns carried out 

by government agencies, hotel management associations, and municipal corporations working 

together. 

Event and hotel managers were found to have only moderate waste management measures, despite 

the high level of awareness among event organizers. The study also showed that implementing waste 

management procedures presented significant obstacles for event planners. The degree of obstacles 

encountered and the waste management strategies used by hotel managers were shown to be 

significantly correlated, suggesting that implementation is directly impacted by barriers. One of the 

major challenges identified was the financial investment required for waste management 

infrastructure and equipment, which varies depending on the scale of operations and methods 

employed. 

Despite the possibly large initial investment needed for waste management techniques, effective 

waste management offers significant long-term benefits.  These include lower expenses for disposing 

of garbage, income from recycling, energy savings, adherence to regulations, and enhanced 

environmental performance. These investments can be further supported by opportunities like 

government grants, incentives, and funding initiatives with a sustainability focus. Organizations can 

control expenses and optimize profits by performing cost-benefit assessments, looking at financing 

possibilities, and working with municipal authorities and waste management service providers. 

Waste management is therefore still a viable investment for businesses committed to sustainability, 

even with the initial costs. 

According to the report, event planners should work with contracted waste management businesses, 

conduct trash audits, and promote staff involvement in waste management training initiatives. Waste 

production during events can be greatly decreased by implementing practices that emphasize reuse, 

recycling, and energy recovery. However, these methods might raise operating expenses and have 

an impact on profitability. Organizers can use tactics like doing cost-benefit analyses, partnering 

with recycling companies and sustainability-focused organizations, looking for sponsorships, 

streamlining waste management procedures, and involving attendees through awareness campaigns 

to lessen this impact. Implementation expenses might be further reduced by looking into funding 

options through governmental and environmental organizations. 

The study also showed that the majority of event planners lacked internal waste management 

capabilities for recycling, composting, or separation, which raises operating costs and affects 

profitability. Consequently, it is essential that event management companies embrace sustainable 

techniques in order to take environmental responsibility seriously. Important actions include creating 

a formal environmental policy, carrying out frequent environmental audits, and creating 

improvement plans with precise goals for recycling and waste reduction. A culture of sustainability 
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can also be promoted by encouraging staff and stakeholders to adopt new attitudes through training, 

workshops, and awareness campaigns. 

Working together with environmental protection organizations and trade groups can raise awareness 

and make it easier to apply waste management techniques. By providing incentives like subsidized 

recycling services or lower landfill costs, local governments can assist these initiatives. During 

training sessions and events, the usage of educational audio-visual aids can raise awareness among 

attendees, employees, and organizers. In general, sustainable waste management and the 

development of a more ecologically conscious event business depend on the combined efforts of 

government agencies, industry groups, event planners, and the general public. 

LIMITATIONS OF THE STUDY 

There were certain restrictions on the study. It was difficult to gather primary data because many 

event organizers refused to take part. The results were based on self-reported responses, which may 

not exactly reflect behaviors in the real world.  Despite their high knowledge, the respondents' 

moderate practices and substantial barriers raise the possibility that their stated behavior differs from 

the reality on the ground. 
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ABSTRACT 

Auto Rickshaw Drivers are essential to urban transportation, helping millions of people travel each day. 

However, their work often involves long hours of sitting, repeated hand movements, awkward body 

positions, and constant exposure to vibrations. These factors can lead to musculoskeletal problems and 

reduce their ability to work efficiently. Objective: To identify the extent of musculoskeletal discomfort 

experienced by CNG-operated Auto Rickshaw Drivers in Vadodara City. A descriptive research design was 

adopted using purposive sampling. Data was collected from 120 Auto Rickshaw Drivers through a structured 

questionnaire and observation sheet. The findings revealed that the majority of the drivers experienced 

discomfort in their lower back (74.2per cent), neck (58.3per cent), and knees (53.7per cent) over the past 12 

months. It was also observed that musculoskeletal discomfort had a significant relationship with the age of 

the drivers. Furthermore, the inadequacy of current seat designs was identified as a contributing factor to the 

discomfort. In response, a newly developed ergonomic seat design has been proposed to enhance driver 

posture and minimize strain on the lower back and knees. The findings of this study will be useful in 

improving the health, productivity, and occupational wellbeing of Auto Rickshaw Drivers through 

ergonomic interventions. 

Keywords Auto Rickshaw Drivers · Musculoskeletal Discomfort · Ergonomics · Seat Design · 

Occupational Health · Posture · Urban Transportation 

INTRODUCTION 

Urban transportation is a crucial element of daily life, especially in growing cities like Vadodara. 

Among the many contributors to this system, Auto Rickshaw Drivers play a significant role in 

ensuring accessible, affordable, and timely mobility for the population. However, behind this 

indispensable service lies a less-discussed reality, the occupational health challenges faced by these 

drivers due to the demanding nature of their work. 

Auto Rickshaw Drivers are exposed to several physical and environmental stressors, including 

prolonged sitting, awkward postures, repetitive upper-limb movements, and continuous exposure 

to whole-body vibrations. These factors significantly contribute to musculoskeletal discomfort 



The Indian Journal of Home Science 2026: 38(1) 
 

162 
 

(MSD), which affects their physical well-being and job efficiency [1]. Moreover, long hours of 

sitting in non-ergonomic positions with limited mobility aggravate the risk of developing chronic 

pain and postural disorders, particularly in the lower back, neck, shoulders, and upper limbs [2]. 

Musculoskeletal discomforts include pain, stiffness, or soreness in muscles, tendons, joints, and 

ligaments, which may range from mild discomfort to severe, chronic pain that can hinder day-to-

day activities. Studies suggest that these issues, if left unaddressed, may lead to musculoskeletal 

disorders (MSDs), which are a leading cause of occupational disability globally [3]. MSDs not only 

impair work productivity but also contribute to psychological distress, absenteeism, and long-term 

health consequences. 

Unlike employees in structured organizations, Auto Rickshaw Drivers often lack basic ergonomic 

infrastructure, healthcare support, and awareness regarding injury prevention. This informal 

working environment, coupled with long working hours and exposure to adverse road conditions, 

creates a cumulative effect that accelerates physical degeneration [4]. Moreover, seat design in most 

auto rickshaws does not support the lumbar spine adequately, resulting in slouched postures and 

muscular strain [5]. 

Despite the alarming health concerns, there is a noticeable lack of scientific data on 

musculoskeletal and postural discomforts among Auto Rickshaw Drivers in Indian urban settings, 

particularly in Vadodara city. While many studies have focused on similar occupations like truck 

drivers and bus drivers, this specific occupational group remains under-researched. 

Thus, the current study aims to assess the extent and nature of musculoskeletal and postural 

discomfort among CNG-operated Auto Rickshaw Drivers in Vadodara. The research will also 

examine associations between discomfort levels and work-related variables such as daily driving 

hours, age, and years of experience. Ultimately, this study seeks to generate awareness and provide 

insights that can inform ergonomic seat redesign, health policy interventions, and driver welfare 

initiatives. 

OBJECTIVE 

1. To assess the extent of Musculoskeletal Discomfort among the Auto Rickshaw Drivers in 

Vadodara. 

HYPOTHESIS 

1. The extent of Musculoskeletal Discomfort experienced by the respondents varies with 

their Personal Variables (Age in years and Body Mass Index) and Situational Variables 

(Duration of Driving per day and Driving experience in years). 
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METHODOLOGY 

A descriptive research design was employed to assess the Musculoskeletal Discomfort among the 

Auto Rickshaw Drivers. The study was conducted in Vadodara City, specifically targeting CNG 

operated Auto Rickshaw Drivers. A total of 120 drivers participated in the study. A purposive 

sampling technique was employed to select the samples by dividing the city into four directional 

zones: North, South, East, and West. Thirty samples were randomly chosen from each zone, 

resulting in a total of 120 respondents. The data were collected through structured questionnaire, 

including the Cornell Musculoskeletal Discomfort Questionnaire (Sedentary Worker, Male 

Version), and observation sheet that recorded Anthropometric Measurements. For data analysis, 

descriptive statistics, including frequencies, percentages, means, and standard deviations, were 

applied. Additionally, relational statistics, including Analysis of Variance (ANOVA) was used to 

assess the relationships between different factors.A descriptive research design was adopted to 

assess the extent of Musculoskeletal Discomfort experienced by the Auto Rickshaw Drivers in 

Vadodara City. The study specifically focused on drivers operating CNG Auto Rickshaws. A total 

of 120 participants were selected using a purposive sampling technique, where Vadodara was 

divided into four directional zones North, South, East, and West and 30 drivers were randomly 

chosen from each zone to ensure geographical representation. Data collection was carried out using 

a structured questionnaire, which consisted of two key sections. The first section gathered 

demographic and occupational background information such as age, years of driving experience, 

average daily working hours, type of ownership of vehicle, and break patterns. The second section 

included the Cornell Musculoskeletal Discomfort Questionnaire (CMDQ), which is a standardized 

tool designed to assess discomfort experienced in different body regions during work-related 

activities, specifically tailored for sedentary male workers such as drivers.In addition to the 

questionnaire, an observational checklist was utilized to record anthropometric measurements of 

the Auto Rickshaw Drivers. For the purpose of data analysis, both descriptive and inferential 

statistics were applied. Descriptive analysis included frequencies, percentages, mean values, and 

standard deviations to summarize the data. Inferential statistics, such as Analysis of Variance 

(ANOVA) and Pearson’s Correlation Coefficient, were used to determine relationships between 

variables such as age, years of experience, and daily driving hours with the reported discomfort 

levels. Prior to participation, all respondents were provided with informed consent forms, and 

ethical considerations such as confidentiality and voluntary participation were strictly followed. 

The data collected was used solely for academic and research purposes, and participant anonymity 

was ensured throughout the study. 

RESULTS AND DISCUSSION 

 Background Information of the respondents  

The study comprised 120 CNG-operated Auto Rickshaw Drivers from Vadodara City. The 

majority of respondents (63.33 per cent) were within the 26–40 years age group. With regard to 

educational qualifications, the highest proportion of respondents (43.33 per cent) had attained 

secondary education. In terms of Body Mass Index (BMI), the largest share (34.16 per cent) fell 

within the normal weight category. Regarding driving experience, 60.84 per cent of the 

respondents reported having 3–16 years of experience. Ownership status revealed that 69.16 per 

cent of the drivers owned their vehicles. The most commonly reported daily working duration 
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ranged between 6 to 12 hours, with an average of 9.7 hours. A substantial majority (91.67 per cent) 

worked in the morning shift, and 67.51 per cent reported taking one break during work hours. 

Concerning health and wellbeing practices, 62.50 per cent of the respondents did not seek medical 

advice for discomfort, while 58.33 per cent did not engage in any form of exercise. These findings 

underscore key demographic and occupational trends among Auto Rickshaw Drivers, with 

potential implications for their health and work conditions. 

 Extent of Musculoskeletal Discomfort experienced by the respondents 

Musculoskeletal Discomfort experienced by the respondents during the Last Work Week 

The data in the Table 1and Figure 1 revealed that the most frequently affected body parts and the 

intensity of Musculoskeletal Discomfort experienced by the respondents. The highest percentage 

35.83 per cent of the respondents reported experiencing discomfort in the lower back several times 

a day, making it the most common and severe discomfort area. This was followed by 33.33 per 

cent of the respondents who reported discomfort in the right knee once a day. Notably, 30.00 per 

cent of the respondents experienced discomfort in the neck 1–2 times in the last week, and an equal 

percentage reported no discomfort in the left forearm. Additionally, 27.50 per cent of the 

respondents reported experiencing discomfort once a day in the left shoulder, followed by 26.67 

per cent of the respondents who reported discomforts either once or 1–2 times a day in the right 

shoulder. A 25.00 per cent of the respondents experienced discomfort several times a day in both 

the upper back and left upper arm, and the same proportion experienced discomfort 3–4 times last 

week in the neck, upper back, and left wrist, as well as 1–2 times last week in the right lower leg. 

Furthermore, 24.16 per cent of the respondent reported experiencing discomfort several times a 

day in the right wrist, while the same percentage reported no discomfort in the left thigh. 

Discomfort was reported once a day in the left knee and 3–4 times last week in the right upper arm 

by 23.34 per cent of the respondents. The same percentage experienced discomfort 1–2 times last 

week in the left upper arm and never in the right knee. Discomfort in the right upper arm was 

experienced both several times a day and once a day by 21.67 per cent of the respondents, while 

the lower back was also reported by the same proportion once a day. Discomfort in the left thigh 

several times a day and 1–2 times last week in the right upper arm was noted by 20.83 per cent of 

the respondents. Lastly, 20.00 per cent of the experienced discomfort several times a day in the left 

knee, once a day in the upper back and right forearm, 3–4 times last week in both shoulders and 

right forearm, and 1–2 times last week in the upper back and left lower leg.These findings 

highlight that the lower back, knees, shoulders, and upper limbs were the most affected anatomical 

regions, and discomfort was most commonly reported as occurring once or several times a day, 

underscoring the physically demanding nature of auto rickshaw driving. 
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Table 1 Musculoskeletal Discomfort experienced by the respondents during the Last Work 

Week (n=120) 

Musculoskeletal Discomfort experienced by the respondents during the Last Work Week  

Sr. 

No. 

Body parts Respondents (n=120) 

Several 

times a 

day 

Once 

every day 

3-4 times 

last week 

1-2 times 

last week 

Never 

f % f % f % f % f % 

1.  Neck 0

4 

03.3

3 

2

2 

18.3

3 

3

0 

25.0

0 

3

6 

30.0

0 

2

8 

23.3

4 

2.  Right Shoulder  1

0 

08.3

3 

3

2 

26.6

7 

2

4 

20.0

0 

3

2 

26.6

7 

2

2 

18.3

3 

3.  Left Shoulder  1

2 

10.0

0 

3

3 

27.5

0 

2

4 

20.0

0 

2

6 

21.6

7 

2

5 

20.8

3 

4.  Upper Back 3

0 

25.0

0 

2

4 

20.0

0 

3

0 

25.0

0 

2

4 

20.0

0 

1

2 

10.0

0 

5.  Right Upper Arm  2

6 

21.6

7 

1

7 

14.1

6 

2

8 

23.3

4 

2

5 

20.8

3 

2

4 

20.0

0 

6.  Left Upper Arm  3

0 

25.0

0 

1

4 

11.6

6 

2

2 

18.3

3 

2

8 

23.3

4 

2

6 

21.6

7 

7.  Lower Back 4

3 

35.8

3 

2

6 

21.6

7 

2

0 

16.6

7 

2

0 

16.6

7 

1

1 

09.1

6 

8.  Right Forearm  1

8 

15.0

0 

2

4 

20.0

0 

2

4 

20.0

0 

2

0 

16.6

7 

3

4 

28.3

3 

9.  Left Forearm  1

6 

13.3

3 

3

0 

25.0

0 

1

8 

15.0

0 

2

0 

16.6

7 

3

6 

30.0

0 

10.  Right Wrist  2

9 

24.1

6 

2

6 

21.6

7 

2

2 

18.3

3 

1

9 

15.8

4 

2

4 

20.0

0 

11.  Left Wrist  1

8 

15.0

0 

1

8 

15.0

0 

3

0 

25.0

0 

2

0 

16.6

7 

3

4 

28.3

3 

12.  Right Thigh  1

6 

13.3

3 

3

8 

31.6

7 

1

2 

10.0

0 

2

0 

16.6

7 

3

4 

28.3

3 

13.  Left Thigh  2

5 

20.8

3 

1

8 

15.0

0 

3

1 

25.8

5 

1

7 

14.1

6 

2

9 

24.1

6 

14.  Right Knee  2

0 

16.6

7 

4

0 

33.3

3 

1

0 

08.3

3 

2

2 

18.3

3 

2

8 

23.3

4 

15.  Left Knee  2

4 

20.0

0 

2

8 

23.3

4 

2

2 

18.3

3 

2

2 

18.3

3 

2

4 

20.0

0 

16.  Right Lower Leg  1

6 

13.3

3 

2

2 

18.3

3 

2

0 

16.6

7 

3

0 

25.0

0 

3

2 

26.6

7 

17. Left Lower Leg  1

6 

13.3

3 

2

6 

21.6

7 

1

6 

13.3

3 

2

4 

20.0

0 

3

8 

31.6

7 
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Figure 1 Musculoskeletal Discomfort experienced by the respondents during the Last Work 

Week 

Level of Discomfort experienced by the respondents due to Musculoskeletal Discomfort during 

the last work week 

The data in the table 2 and figure 2 revealed that the highest percentage of respondents (48.33 per 

cent) experienced a high level of musculoskeletal discomfort in the lower back, followed by 

31.67per cent in the upper back, 28.33per cent in the left knee, and 25.00per cent in the left wrist. 

In terms of moderate discomfort, the highest was observed in the neck (40.00per cent), followed by 

36.34per cent in the right knee and 32.51per cent in the left knee. For low-level discomfort, the left 

forearm reported the highest percentage at 60.01per cent, followed by 56.67per cent in the right 

lower leg, 55.84per cent in the left lower leg, and 55.00per cent in the neck. These results indicate 

that the lower back, neck, and knees are particularly vulnerable areas among the respondents. 

Table 2 Level of Discomfort experienced by the respondents due to Musculoskeletal 

Discomfort during the last work week (n=120) 

Level of Discomfort experienced by the respondents due to Musculoskeletal Discomfort during 

the last work week 

Sr. No. Body parts 

Respondents (n=120) 

High Discomfort Moderate 

Discomfort 

Low 

Discomfort 

f % f % f % 

1.  Neck 6 05.00 48 40.00 66 55.00 

2.  Right Shoulder  24 20.00 48 40.00 48 40.00 

3.  Left Shoulder  28 23.33 36 30.00 56 46.67 

4.  Upper Back 38 31.67 46 38.33 36 30.00 

5.  Right Upper Arm  26 21.67 42 35.00 52 43.33 

6.  Left Upper Arm  20 16.67 34 28.33 66 55.00 

7.  Lower Back 58 48.33 38 31.67 24 20.00 

8.  Right Forearm  10 08.33 52 43.34 58 48.33 

3.33

8.33 10
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9.  Left Forearm  14 11.66 34 28.33 72 60.01 

10.  Right Wrist  26 21.67 38 31.67 56 46.66 

11.  Left Wrist  30 25.00 32 26.67 58 48.33 

12.  Right Thigh  24 20.00 41 34.16 55 45.84 

13.  Left Thigh  24 20.00 42 35.00 54 45.00 

14.  Right Knee  30 25.00 44 36.34 46 38.33 

15.  Left Knee  34 28.33 39 32.51 47 39.16 

16.  Right Lower Leg  24 20.00 28 23.33 68 56.67 

17. Left Lower Leg  22 18.33 31 25.83 67 55.84 

 

 

 

Figure 2 Level of Discomfort experienced by the respondents in the various body regions due 

to Musculoskeletal Discomfort during the last work week 

Interference with Work Ability due to Musculoskeletal Discomfort experienced during the last 

work week by the respondents 

The data in the table Table 3 and Figure 3 revealed that 45.00 per cent of respondents always 

experienced interference with their work ability due to musculoskeletal discomfort in the lower 

back, making it the most significantly impacted area. This was followed by 28.33 per cent 

reporting constant interference due to discomfort in the left shoulder and 26.66 per cent due to 

discomfort in the right knee. Additionally, 23.33 per cent of respondents always experienced work 

interference due to discomfort in the upper back, and 21.67 per cent reported the same for both the 

right shoulder and left knee. The highest percentage of respondents who sometimes experienced 

interference was 56.67 per cent, related to discomfort in the right forearm, followed by 48.33 per 

cent for neck discomfort, and 45.00 per cent each for the right shoulder, upper back, right upper 

arm, left upper arm, left forearm, and left lower leg. 41.66 per cent also reported work interference 
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due to right knee discomfort. On the other hand, the highest percentage of respondents who never 

experienced work interference due to musculoskeletal discomfort was 50.00 per cent for the right 

lower leg, followed by 46.6 per cent for the left forearm and left thigh. These findings indicate that 

the lower back, shoulders, and knees are the most commonly affected areas leading to consistent 

interference with work, while certain limbs like the right lower leg, left forearm, and left thigh 

were the least likely to impact work ability. 

Table 3 Interference with Work Ability due to Musculoskeletal Discomfort experienced by 

the respondents during the last work week (n=120) 

Interference with Work Ability due to Musculoskeletal Discomfort experienced by the 

respondents during the last work week 

Sr. No. Body parts 

Respondents(n=120) 

Always Sometimes Never 

f % f % f % 

1.  Neck 8 06.67 58 48.33 54 45.00 

2.  Right Shoulder  26 21.67 54 45.00 40 33.33 

3.  Left Shoulder  34 28.33 48 40.00 38 31.67 

4.  Upper Back 28 23.33 54 45.00 38 31.67 

5.  Right Upper Arm  20 16.67 54 45.00 46 38.33 

6.  Left Upper Arm  16 13.33 54 45.00 50 41.67 

7.  Lower Back 54 45.00 40 33.33 26 21.67 

8.  Right Forearm  12 10.00 68 56.67 40 33.33 

9.  Left Forearm  10 08.33 54 45.00 56 46.67 

10.  Right Wrist  26 21.67 42 35.00 52 43.33 

11.  Left Wrist  22 18.33 43 35.84 55 45.83 

12.  Right Thigh  22 18.33 48 40.00 50 41.67 

13.  Left Thigh  18 15.00 46 38.33 56 46.67 

14.  Right Knee  32 26.66 50 41.66 38 31.66 

15.  Left Knee  26 21.67 46 38.33 48 40.00 

16.  Right Lower Leg  18 15.00 42 35.00 60 50.00 

17. Left Lower Leg  16 13.33 54 45.00 50 41.67 
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Figure 3 Interference with Work Ability due to Musculoskeletal Discomfort experienced by 

the respondents during the last work week 

Testing of Hypothesis 

The computed F–value for Personal Variables [Age (in years) and Driving Experience (in years)] 

and their Situational Variable [Duration of Driving (per day)] revealed that the F–value was 

significant for Age (in years), whereas it was not significant for Driving Experience (in years), 

Duration of Driving (per day) and Body Mass Index. Thus, it can be concluded that the extent of 

Musculoskeletal Discomfort experienced by the respondents varied significantly with Age, but did 

not vary with Driving Experience, Duration of Driving and Body Mass Index. Hence, the null 

hypothesis HO1.2 was partially accepted. 

Scheffe Test was conducted subsequently to identify specific group differences, and the results 

indicated that respondents in the age group of 41 to 55 years significantly differed in the extent of 

Musculoskeletal Discomfort experienced when compared to those in the 56 to 70 years age group. 

CONCLUSION 

The results of the study concluded that the tasks performed by Auto Rickshaw Drivers of Vadodara 

city pose a moderate to high risk of Musculoskeletal Discomfort, with the most commonly affected 

areas being the lower back, upper back, neck, shoulders, knees, and wrists. These discomforts were 

significantly associated with prolonged hours of driving, awkward sitting postures, continuous 

vibration exposure, and lack of proper rest breaks. Personal factors such as age and duration of 

daily driving were found to significantly influence the extent of postural discomfort. The analysis 

revealed that drivers aged between 41 to 55 years experienced greater Musculoskeletal Discomfort 

compared to those in other age groups. The information gathered through the present research will 
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be beneficial for ergonomics students and researchers to gain deeper insights into work-related 

musculoskeletal issues among informal sector workers, particularly drivers. The findings can serve 

as valuable feedback for the Auto Rickshaw Drivers, vehicle manufacturers, and urban 

policymakers, who, in consultation with occupational health experts, can use this information to 

develop preventive strategies and ergonomic interventions to reduce Musculoskeletal Discomfort 

and improve overall driver well-being. 
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ABSTRACT 

The present study examines the relationship between apparent parental aspirations, academic self -efficacy and 

scholastic burnout amid undergraduate science learners. A group of 200 participants was evaluated through 

standardized scales measuring these constructs. The study explores how parental academic expectations 

influence students' scholastic self- perception and contribute to educational burnout. The findings indicate that 

high parental aspirations correlate with both positive and negative academic self-concept, which in turn affects 

academic burnout levels. The implications for educators, parents, and policymakers are discussed. 

Keywords: Parental aspirations, academic self-efficacy, educational exhaustion, undergraduate 

students, 

INTRODUCTION 

Academic performance and well-being are central to the success of undergraduate students, 

particularly in high-pressure fields like science. As students navigate the demands of their academic 

environment, various factors contribute to their experiences, motivations, and mental health. Among 

these factors, parental aspirations play a significant role in molding student scholastic performance, 

self-concept, and emotional responses. While some studies highlight the optimistic effects of 

parental expectations in motivating students to perform well academically, there is growing concern 

over the potential negative consequences of excessive pressure, particularly in relation to academic 

burnout. 

Academic burnout is a phenomenon commonly observed among students in higher education and is 

characterized by mental depletion, reduced educational efficacy, and perception of de-

personalization (Maslach et al., 2001). The pressure to meet high academic standards, particularly 

when coupled with perceived parental expectations, can contribute significantly to this condition. 

Undergraduate science students, in particular, are prone to high levels of academic stress due to the 

challenging nature of their courses, the rigorous workload, and the demand for exceptional 

performance. The combination of these academic pressures and external expectations can potentially 

mailto:Sarita.1979.07@gmail.com


The Indian Journal of Home Science 2026: 38(1) 
 

172 
 

lead to burnout, adversely affecting students' academic motivation, psychological well- being, and 

wholeness. 

In this context, comprehending the connection between parental aspirations, educational self- 

efficacy and educational exhaustion is essential, educational self – view pertains to the convictions 

students hold about their educational capabilities.  It is an important psychological construct that 

influences motivation, performance, and well-being (Marsh & Craven, 2006). Research suggests that 

an optimistic educational self-concept can strengthen students' resilience against stressors, enabling 

them to perform better academically and cope more effectively with challenges. However, when 

parental expectations become unrealistic or overly demanding, they may lead to a negative self-

concept, increasing vulnerability to strain and depletion (Fathi et al., 2017). 

This paper seeks to explore how perceived parental expectations influence students' educational self-

efficacy and contribute to educational depletion. Specifically, it examines whether educational self-

efficacy influences the association between guardians’ aspiration and educational depletion. By 

understanding these mechanisms, the study goals to furnish insightful understanding into how 

instructors, parents, and decision makers can better support undergraduate science students in 

managing academic pressure and maintaining a healthy self-concept, thereby decreasing the risk of 

educational depletion. 

                                            SIGNIFICANCE OF THE STUDY 

Given the increasing occurrence of educational depletion among undergraduate students, particularly 

in demanding fields like science, this study has crucial consequences for both academic concept and 

usage. First, by examining the role of parental expectations, the study provides a deeper 

understanding of how family dynamics can shape students' academic experiences, both positively 

and negatively. It also explores the potential mediating role of academic self-concept, shedding light 

on how students' perceptions of their academic abilities can act as a buffer against the pressures they 

face. 

Second, the findings of this study could inform interventions designed to alleviate academic burnout, 

such as programs aimed at promoting an optimistic educational self-efficacy and helping students 

manage stress more effectively. By riveting on the interplay between parental aspirations, self-

efficacy, and depletion, the study furnishes valuable guidance for policy makers, counsellors, and 

parents in creating supportive environments that encourage academic success while safeguarding 

students' mental health. 

                                                     RESEARCH PROBLEM 

The primary research issue examined in this investigation is the influence of perceived parental 

aspirations on undergraduate science students' educational self-efficacy and educational depletion. 

Specifically, this research aims to address the following inquiries: 

1. To what extent do students’ perceptions of parental aspirations influence their academic self-

perception? 
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2. What is the relationship between educational self-efficacy and academic depletion among 

undergraduate science students? 

3. Does academic self-perception mediate the relationship between perceived parental aspirations 

and academic depletion? 

Addressing these questions is essential to understanding the underlying mechanisms through which 

parental expectations affect students' academic experiences. By focusing on undergraduate science 

students, who face unique academic challenges, this study provides targeted insights into the factors 

contributing to academic burnout in this population. 

                                              THEROETICAL FRAMEWORK 

The conceptual framework of the present study is grounded in Self-Concept Theory and Stress and 

Coping Theory. Self-Concept Theory posits that individuals’ perceptions of their own abilities and 

self-worth play a pivotal role in shaping motivation, behavior, and performance (Marsh & Craven, 

2006). Students who possess positive educational self-efficacy are more likely to approach academic 

tasks with confidence, perseverance, and resilience. In contrast, negative self-efficacy beliefs may 

foster feelings of inadequacy, heightened stress, and vulnerability to academic depletion (Maslach 

et al., 2001). 

Complementing this perspective, Stress and Coping Theory, proposed by Lazarus and Folkman 

(1984), explains that stress arises when individuals perceive an imbalance between external demands 

and their available coping resources. Within an academic context, parental aspirations, when 

perceived as excessive or unrealistic, may intensify this imbalance, thereby increasing the risk of 

academic burnout. The theory further underscores the role of coping mechanisms in alleviating 

stress. In the present study, educational self-efficacy is conceptualized as a key coping resource that 

may mitigate the adverse effects of high perceived parental aspirations on academic depletion. 

                                                  RESEARCH OBJECTIVES 

The main objective of this research is outlined below: 

1. To analyse the association between perceived parental aspirations and educational self-

efficacy among undergraduate science students. 

2. To evaluate how educational self-efficacy affects the level of educational depletion in 

undergraduate science students. 

3. To explore the mediating role of educational self-efficacy in the relationship between 

parental aspirations and educational depletion. 

                                                           LITRATURE REVIEW 

This literature analysis examines previous research concerning the relationship between perceived 

parental aspirations, educational self-efficacy, and educational depletion among undergraduate 

students. In particular, it examines how parental aspirations shape students' educational self-efficacy, 

which may in turn influence their experience of educational depletion. This review synthesizes 
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studies from various disciplines, including psychology, education, and sociology, highlighting 

relevant theoretical frameworks and empirical findings. 

 Parental expectations and academic self-concept 

Parental aspirations have long been considered a notable impact on student educational drive and 

self-perception. Educational self-efficacy refers to students' beliefs about their capacity to succeed 

in academic contexts, which is a key determinant of their motivation and persistence (Marsh & 

Craven, 2006). Perceived parental aspirations are often external motivators that can shape these 

beliefs, either enhancing or diminishing students' self-confidence in their academic abilities. 

Numerous studies have reported the favourable impact of parental aspirations on students’ 

educational self-efficacy. For example, a study by Chao (2001) found that high parental aspirations 

can lead to increased educational drive, as students strive to meet or exceed the goals set by their 

parents. This can result in a stronger educational self-efficacy, where students perceive themselves 

as competent and capable. Similarly, other studies have suggested that parental involvement and 

high expectations contribute to improved academic performance by enhancing students’ academic 

identity and self-perception (Gonzalez-Pienda et al., 2002). 

However, the bond between parental aspirations and educational self-efficacy is not always positive. 

When expectations are perceived as too high or unrealistic, they can lead to anxiety, strain, and 

sentiment of insufficiency, which undermine students' self-concept. For instance, a study by Wang 

and Sheikh-Khalil (2014) demonstrated that students who perceived their parents as exhibiting 

excessively high aspirations often reported lower levels of academic self-esteem. These negative 

effects may be particularly evident among students who struggle to meet parental expectations, 

resulting in a sense of failure or diminished self-worth. 

The impact of parental aspirations on educational self-efficacy also depends on students' cultural 

backgrounds. For example, in collectivist cultures, where family honour and academic success are 

highly valued, parental aspirations can have a significant positive effect on academic self-concept 

(Fuligni, 1997). In contrast, in individualist cultures, high aspirations may lead to conflict between 

students and parents, potentially resulting in stress and lower self-concept (Chao, 2001). 

Educational self-efficacy and educational depletion 

Educational depletion is a mental condition characterized by sentimental depletion, 

depersonalization, and lowered academic efficacy (Maslach et al., 2001). Within the realm of tertiary 

education, depletion is particularly concerning as it effects students' overall well-being, educational 

performance, and future engagement with their studies. A well-developed educational self-efficacy 

is considered a safeguarding variable versus depletion, as students with high self-esteem are 

enhanced armed to manage the obstacles of scholastic journey.  

Role of educational self-efficacy in reducing depletion 

The association among educational self-efficacy and depletion has been widely studied. Research 

suggests that students with a strong educational self-efficacy are more resilient to the pressures of 

university life and less prone to experience depletion. According to a study by Schaufeli and Bakker 
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(2004), students who interpret their own as competent and able incline to engage in their academic 

tasks with enthusiasm and energy, reducing the risk of emotional exhaustion and burnout. Likewise, 

a study by Sokolowski et al. (2017) found that students with high educational self-efficacy reported 

lower levels of depletion, as they felt more confident in their proficiency to manage educational 

strain. 

In contrast, students with low educational self-efficacy are more vulnerable to burnout. When 

students perceive themselves as incapable of meeting academic demands, they may feel 

overwhelmed, disengaged, and emotionally drained, leading to burnout. A study by Roth et al. (2009) 

revealed that students with reduced confidence and negative educational self-efficacy were more 

likely to exhibit signs of depletion, including fatigue, cynicism, and decreased academic efficacy. 

These students may perceive academic challenges as insurmountable and may experience a decrease 

in motivation and effort, further exacerbating their feelings of depletion 

                                                           METHODOLOGY 

This section outlines the design, participants, instruments, and data examine techniques utilized in 

this research to investigate the association among perceived parental aspirations, educational self- 

efficacy, and educational depletion in undergraduate science students. 

Participants 

 A total of 200 undergraduate science students participated in the study. They were randomly selected 

to ensure a representative and unbiased sample.  Participants were informed about study’s purpose 

and provided consent before completing the surveys.  

Inclusion Criteria: 

• Participants must be undergraduate students currently enrolled in science programs (e.g., 

biology, chemistry, physics, etc.). 

• Participants must have completed at least one semester of their degree to ensure they have 

some experience with academic expectations and workload. 

Exclusion Criteria: 

• Students who were enrolled in non-science programs or were in non-degree courses were 

excluded from the study. 

Instruments 

The study utilized three validated scales to measure the constructs of perceived parental aspirations, 

educational self- efficacy, and educational depletion. These scales were chosen for their reliability 

and ability to capture the relevant aspects of each construct. 

1. Perceived Parental Expectations Scale (PPES) 

The PPES was developed to measure students' perceptions of the academic expectations set 

by their parents. It includes items assessing both the level of expectation (e.g., “My parents 
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expect me to perform well academically”) and the emotional impact of these expectations 

(e.g., “I feel stressed due to my parents’ expectations”).  

2. Academic Self-Concept Scale (ASCS) 

The ASCS is developed to assess students' beliefs in their academic abilities. It includes 

items that assess both general self-esteem in academics and specific perceptions of their 

competence in science-related subjects (e.g., “I feel confident in my ability to succeed in my 

science courses”).   

3. Maslach Burnout Inventory-Student Survey (MBI-SS) 

The MBI-SS is a broadly employed tool to assess burnout in academic settings. It includes 

three components of depletion:  mental exhaustion, distrust, and educational efficacy. The 

survey items were adapted to reflect the student population (e.g., “I feel emotionally drained 

by my studies” and “I no longer feel motivated to do my academic work”). Higher scores 

indicate greater burnout levels. 

Procedure  

Participants were recruited via email and university noticeboards and directed to a secure online 

survey. The initial section included an informed consent form detailing study purposes, 

confidentiality, and participant rights; only consenting students proceeded. They completed three 

scales in sequence: perceptions of parental expectations (PPES), academic self-concept (ASCS), and 

academic burnout (MBI-SS). The survey took approximately 15-20 minutes, was anonymous, and 

included clear instructions encouraging honest responses. 

 

Data collection spanned four weeks with weekly reminders to maximize participation. Responses 

were screened for completeness and consistency, with invalid entries excluded from analysis. 

Statistical analysis comprised descriptive statistics to summarize key variables, Pearson correlation 

to assess relationships between parental expectations, academic self-concept, and burnout, and 

regression analyses to explore predictive effects. Mediation analysis using the PROCESS macro 

examined whether academic self-concept mediated the link between parental expectations and 

academic burnout. 

                                                    FINDING AND DISCUSSION 

Demographic Profile of the Sample 

The demographic characteristics of the participants are summarized in the table below: 

Demographic Factors Category Count (N) Percent (%) 

Sex Man 90 45% 

 Women 110 55% 

Age range 18-20 yrs. 80 40% 

 21-23 yrs. 95 47.5% 

 24 yrs. and above 25 12.5% 
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Academic yrs. First yrs. 50 25% 

 Second yrs. 60 30% 

 Third yrs. 55 27.5% 

 Fourth yrs. 35 17.5% 

Parent's Education Level High School or Below 45 22.5% 

 Undergraduate Degree 95 47.5% 

 Postgraduate Degree 60 30% 

 

The demographic profile of the participants highlights several important aspects related to gender, 

age, year of study, and parental education. These characteristics provide a clear understanding of the 

background of respondents and set the foundation for analyzing their perspectives in the main 

research. 

The sample comprises 200 participants, out of which 90 (45%) are male and 110 (55%) are female. 

This shows a slight predominance of female respondents in the study. The relatively balanced gender 

representation ensures that both male and female perspectives are adequately reflected, although the 

slight tilt toward females may also indicate greater willingness among female students to participate 

in academic research surveys. This balance strengthens the reliability of gender-based comparisons 

in the subsequent analysis. 

The majority of respondents belong to the 21–23 years age group (47.5%), followed by 18–20 years 

(40%), while only 12.5% fall in the category of 24 years and above. This distribution indicates that 

most participants are young adults, typically at the stage of higher education where they are 

transitioning toward maturity and independent decision-making. The dominance of the 21–23 age 

bracket aligns with the expected age range of undergraduate students in the second or third year of 

their studies. The smaller proportion of older students (24 years and above) might represent late 

entrants, students with academic gaps, or those pursuing higher levels of education. 

In terms of academic standing, the highest proportion of respondents is from the second year (30%), 

followed by the third year (27.5%), while the first year (25%) and fourth year (17.5%) students form 

smaller segments. This distribution suggests that the majority of respondents are in the middle phase 

of their academic journey. These students are likely more engaged in academic and extracurricular 

activities compared to first-year students, who may still be adjusting, and fourth-year students, who 

may be more focused on completing final projects or preparing for post-graduation opportunities. 

The balanced representation across years of study ensures that experiences from different academic 

stages are captured, enriching the overall analysis. 

The educational qualifications of parents indicate that 47.5% of participants’ parents hold an 

undergraduate degree, followed by 30% with postgraduate degrees, while 22.5% have only high 

school or below education. This shows a strong educational background among the families of the 

respondents, which can have a significant influence on students’ academic motivation, decision-

making, and career aspirations. The dominance of graduate and postgraduate parental education 

reflects that the sample largely comes from households where education is valued and prioritized. 

However, the one-fifth of respondents whose parents studied only up to high school or below adds 

diversity and ensures representation of varied socio-educational backgrounds. 
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The following tables provide a detailed breakdown of the analysis conducted for each of the study's 

objectives. Each table corresponds to one of the study's objectives and presents the relevant statistical 

analyses to explore the association between perceived parental aspirations, educational self-efficacy, 

and educational depletion. 

Objective 1: To analyse the association between perceived parental aspirations and educational self-

efficacy among undergraduate science students. 

Table 1: Influence of Perceived Parental Aspirations on Educational Self-Efficacy 

Variable Mean (M) Standard Deviation (SD) Correlation (r) 

Parental Aspirations 4.2 0.8 0.45** 

Educational Self-Efficacy 3.9 0.7  

Analysis: The analysis indicates a significant positive correlation between perceived parental 

aspirations and educational self-efficacy (r = 0.45, p < 0.01). This suggests that students who 

perceive higher parental aspirations tend to have a more positive view of their academic abilities. In 

other words, higher aspirations from parents can be linked to stronger educational self-efficacy 

among students. This is consistent with previous research which suggests that positive academic self-

concept can be fostered by external sources of encouragement, such as parental involvement (Wang 

& Sheikh-Khalil, 2014). 

However, it is important to note that while parental aspirations can enhance educational self-efficacy, 

excessively high expectations may also lead to negative outcomes, as discussed in the context of 

depletion. 

Objective 2: To evaluate how educational self-efficacy affects the level of educational depletion in 

undergraduate science students. 

Table 2: Correlation Between Educational Self- efficacy and Educational Depletion 

Variable Mean (M) Standard Deviation (SD) Correlation (r) 

Educational Self-Efficacy 3.9 0.7 -0.42** 

Educational Depletion 3.1 0.9  

Analysis: The negative correlation between educational self-efficacy and educational depletion (r = 

-0.42, p < 0.01) indicates that students with stronger educational self-efficacy tend to experience 

lower levels of educational depletion. This suggests that students who perceive themselves as 

capable in their academic pursuits are less likely to experience the mental exhaustion, cynicism, and 

reduced educational efficacy associated with depletion. These findings align with existing literature 

that suggests a robust educational self-efficacy can serve as a protective factor against the negative 

effects of educational stress (Fathi et al., 2019). 



The Indian Journal of Home Science 2026: 38(1) 
 

179 
 

The data supports the idea that students with higher self-esteem and self-efficacy regarding their 

academic abilities are less likely to experience depletion, highlighting the importance of fostering a 

positive educational self-efficacy in students. 

Objective 3: To explore the mediating role of educational self-efficacy in the relationship between 

parental aspirations and educational depletion 

Table 3: Mediating Role of Educational Self-Efficacy 

Predictor Outcome Beta (β) p-value 

Parental Aspirations Educational Self-Efficacy 0.48 <0.01** 

Educational Self-Efficacy Educational Depletion -0.40 <0.01** 

Parental Aspirations (Direct) Educational Depletion 0.25 <0.05* 

Analysis: The regression analysis indicates that perceived parental aspirations significantly predict 

educational self-efficacy (β = 0.48, p < 0.01), meaning that higher parental aspirations lead to 

stronger educational self-efficacy. In turn, educational self-efficacy significantly predicts 

educational depletion (β = -0.40, p < 0.01), where a more positive educational self-efficacy is 

associated with lower levels of depletion. 

Furthermore, the direct effect of parental aspirations on educational depletion remains significant (β 

= 0.25, p < 0.05). This indicates that while parental aspirations directly influence educational 

depletion, educational self-efficacy partially mediates this relationship. 

The mediation analysis supports the hypothesis that educational self-efficacy plays a crucial role in 

mitigating the negative impact of excessive parental aspirations on educational depletion. This 

finding highlights the need for interventions that focus not only on reducing academic pressures but 

also on enhancing students' self-perception and self-efficacy. 

                                                             CONCLUSION 

This study underscores the intricate interplay between perceived parental aspirations, educational 

self-efficacy, and educational depletion among undergraduate science students. The research reveals 

that parental expectations serve as both a motivator and a source of pressure. When these 

expectations are perceived as supportive, they can enhance students’ educational self-efficacy—

essentially, their confidence in their abilities and their sense of belonging in academic contexts. This 

strengthened educational self-efficacy helps students set realistic goals, maintain motivation, and 

cope more effectively with academic challenges, thus protecting them from depletion. 

However, when parental aspirations are perceived as excessively demanding or unattainable, 

students may experience increased stress and anxiety, which are significant contributors to 

educational depletion. Depletion manifests as emotional exhaustion, detachment from studies, and a 

decline in academic performance. The study emphasizes that fostering a positive academic self-

concept is a crucial protective factor. Students who believe in their capabilities and have a strong 

sense of purpose are more resilient in the face of academic pressure, manage stress better, and are 

less likely to experience depletion. 
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The findings call for proactive involvement from educators, parents, and policymakers. Schools and 

universities should implement programs that build students’ resilience, self-efficacy, and coping 

strategies—such as mentorship schemes, peer support networks, and stress management workshops. 

Parents should be encouraged to set realistic expectations, offer emotional support, and recognize 

individual differences in their children’s abilities and aspirations. Policymakers should focus on 

creating balanced academic systems that prioritize holistic student development and mental well-

being alongside achievement. 

In essence, a collaborative approach is essential. By balancing high aspirations with strong emotional 

and academic support, stakeholders can help undergraduate science students thrive academically 

while safeguarding their mental health. Cultivating an environment where students feel valued and 

empowered is the key to reducing educational depletion and unlocking their full potential. 

                                                      RECOMMENDATION 

• Encourage parents to communicate realistic expectations and provide emotional support, 

recognizing individual strengths and challenges of each student. 

• Schools and colleges should implement programs that build academic self-concept, such as 

mentor-ship opportunities, workshops on self-efficacy, and peer support groups. 

• Establish regular stress management workshops and counselling services on campus to help 

students develop resilience against academic burnout. 

• Educators must offer constructive feedback and recognize student achievements to boost 

confidence and motivation. 

• Policymakers should design academic systems that balance achievement with mental well-

being, integrating holistic development into curricula. 

• Foster collaboration among parents, teachers, and institutions to create supportive, student-

cantered environments that prioritize well-being alongside performance. 
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ABSTRACT 

Health is one of the most valuable assets of human life, and it depends not only on the quality of food 

we eat but also on our eating habits and lifestyle. Breakfast is considered the most important meals of the day, 

as it consumed after a long interval of nearly 10 - 12 hours following dinner, and therefore, the body urgently 

requires nutrients and energy in the morning. This study examined the    academic performance in relation to 

breakfast consumption patterns and morning functioning among female students enrolled in higher education.  

A descriptive cross-sectional design was adopted to evaluate academic performance in relation to breakfast 

consumption patterns and morning functioning   among female students enrolled in undergraduate degree 

programs. The findings consistently highlighted the positive impact of regular breakfast consumption on 

student outcomes. Group comparisons showed that students who consumed breakfast daily achieved higher 

academic scores and reported better morning functioning (concentration, alertness, and energy) than irregular 

eaters and skippers. Chi-square results showed that irregular or skipped breakfast was significantly associated 

with fatigue, daytime sleepiness, and poor academic performance. Regression analysis confirmed that 

breakfast frequency and quality were independent predictors of academic outcomes, even after adjusting for 

sleep and physical activity. The findings confirm that breakfast consumption significantly contributes to the 

physical and mental preparedness of higher education students, particularly female students. Skipping 

breakfast, whether due to time constraints or lifestyle choices, may negatively affect academic potential and 

daily functioning. 

Key words: Academic performance, Breakfast consumption patterns, Morning functioning, 

Undergraduate female students 

 

INTRODUCTION 

 

Health is regarded as one of the foremost valuable assets of life, and it depends not only on 

the quality of food we eat but also on our eating habits and lifestyle. “What we eat, when we eat, 

how we eat, and how much we eat” strongly influence our overall well-being. In today’s fast-paced 

life, many people compromise on these basic principles of healthy living, especially the habit of 

eating breakfast. Breakfast, commonly regarded as the day’s most important meal, is essential for 
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supporting physical health, cognitive functioning, and emotional stability. Despite its significance, a 

large number of individuals, particularly female students, either skip breakfast or consume it in an 

inadequate or unhealthy manner. 

Breakfast is considered the most important meal of the day, as it consumed after a long 

interval of nearly 10 - 12 hours following dinner, and therefore, the body urgently requires nutrients 

and energy in the morning. A wholesome breakfast improves digestion, regulates metabolism, and 

provides sustained energy for the day’s activities. Research shows that having a balanced breakfast 

enhances concentration, memory, and decision-making abilities, making it especially important for 

students in higher education. Conversely, skipping breakfast often results in fatigue, low energy 

levels, mood swings, and increased cravings for unhealthy snacks. Individuals who skip breakfast 

tend to feel hungrier later in the day, which pushes them toward calorie-dense, nutrient-poor junk 

foods such as burgers, pizzas, sugary drinks, and processed snacks (Hindustan Hindi Newspaper; 

2021). These foods provide temporary satiety but contribute little to long-term health, and regular 

consumption is linked to obesity, hypertension, depression, and reduced academic efficiency. 

Protein-rich foods, whole grains, fruits, and vegetables are recommended in breakfast because they 

supply essential nutrients required for growth, tissue repair, muscle development, and immunity. 

Unfortunately, studies indicate that around 80% of Indians suffer from protein deficiency, manifested 

in fatigue, muscle pain, weak immunity, and in severe cases, conditions like osteoporosis and liver 

cirrhosis (Hindustan Hindi Newspaper; 2025). Therefore, incorporating protein sources such as milk, 

curd, paneer, pulses, eggs, and seasonal vegetables in breakfast is critical. Similarly, colorful fruits 

and vegetables, which are abundant in   antioxidants, aid in detoxifying the body and safeguarding 

cells against damage (Srilakshmi, B; 2019). 

Whole grain cereals such as jowar, bajra, and ragi are also excellent breakfast choices. These 

grains are a rich source of dietary fibre, which digests slowly in the gut, leading to a feeling of 

stomach fullness. This not only prevents overeating but also helps in maintaining a healthy body 

weight. Moreover, whole grains reduce blood sugar and cholesterol levels, thereby lowering the risk 

of diabetes, heart disease, cancer, and other non-communicable diseases (Rajendra Prasad et al;2014, 

Sumati R Mudambi & Rajagopal M, V ;2019). Thus, including them regularly in breakfast can 

promote both immediate and long-term health benefits. 

The issue becomes more serious when examined in the context of modern lifestyle and youth 

culture. The modern era, marked by materialism and technological advancement, has led to 

significant changes in dietary patterns. Young people today often sleep late, wake up hurriedly, and 

lack sufficient time to prepare or consume a healthy breakfast. The pressure of academic success, 

career aspirations, and competition adds to their irregular schedules. As a result, skipping breakfast 

or resorting to convenient fast food has become common. Such practices not only compromise their 

physical health but also affect their academic performance and psychological well-being. Students 

are vulnerable because they live away from family, face academic pressure, and need new social 

connections. Unhealthy coping, such as changes in dietary patterns, makes this worse (Ajagallay et 

al., 2020; Rajguru & Srivastava; 2020; Rathakrishnan et al., 2022). Other causes include stress, 

loneliness, family conflict, financial burden, and adjustment problems (Chadda, 2018; Slimmen et 

al., 2022; Thaivalappil et al., 2023). A WHO study found one in three first-year students had a 

disorder (Auerbach et al., 2018). Another survey showed that by 2020, one in five individuals had 

received a mental health    diagnosis and nearly half experienced   serious psychological issues, up 

from one in three in 2018 (Pereira et al., 2019). Mental issues are more common in individuals in 

their twenties compared to   older adults (Gustavson et al., 2018). 



The Indian Journal of Home Science 2026: 38(1) 
 

184 
 

This trend is particularly visible among females pursuing higher education. With increasing 

aspirations to achieve equal success as their male counterparts, female students often prioritize 

academic goals and career development over their health. Their busy schedules, combined with 

social pressures and lifestyle challenges, make them vulnerable to poor dietary habits, especially 

skipping breakfast. This creates a dual burden for them—managing the stress of academic 

performance while facing the health consequences of inadequate nutrition. According to Negi et al; 

(2019), female university students had lower well-being than males because they faced more stress, 

anxiety, and depression. The main causes were academic pressure, money problems, health issues, 

worries about the future, no fixed daily routine, poor relationships with family and teachers, less 

physical activity, too much use of digital devices, and high parental expectations. 

 

SIGNIFICANCE OF STUDY 

 

On the basis of food habits and lifestyle of today’s youth, it is essential to examine the 

academic performance in relation to breakfast consumption patterns and morning functioning among 

higher education students, particularly females. Understanding this association will help in 

identifying whether regular breakfast consumption contributes to better concentration, improved 

energy levels, and enhanced performance in academics. It will also highlight the health risks linked 

to breakfast skipping and reliance on fast foods. This study not only addresses a significant 

nutritional issue but also emphasizes the need for lifestyle awareness among youth.  

 

OBJECTIVES 

I. To describe the breakfast   consumption frequency, timing, and composition among female 

students. 

II. To examine the academic performance in relation to breakfast consumption pattern. 

III. To assess the relation between breakfast consumption frequency and short -term outcomes; 

self- rated concentration in reading, fatigue, sleepiness. 

IV. To explore whether sleep duration and physical activity confound the breakfast -performance 

relationship. 

METHODOLOGY 

 

Research design 

A descriptive cross-sectional design was adopted to evaluate academic performance in 

relation to breakfast consumption pattens and morning functioning   among female students enrolled 

in undergraduate degree programs. This design was appropriate as it allows data collection at a single 

point in time and helps in exploring relationships between lifestyle factors and student outcomes 

without the need for long-term follow-up. 

Research area 

This research was carried out in Muzaffarpur district, Bihar with data collected from   L.N.T. 

College, a constituent unit of B.R.A. Bihar University. The college was selected as it offers a diverse 

student population across multiple faculties. 
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Research population 

The research population consisted of   female undergraduate students enrolled at L.N.T. 

College. Only students who had completed at least one semester of an ongoing academic program 

were included to ensure sufficient academic exposure.  

 Sample size and sampling design 

A total of 151 female students were selected as the sample. A convenience sampling 

technique was adopted due to feasibility and time limitations. The sample represented students from 

different academic streams, including Arts, Science, and Commerce faculties.  

Variables of the study 

The study variables were classified as follows: 

Independent variables 

Breakfast frequency: Number of days breakfast was consumed in a week (0–7). Categories: 

Regular ( ≥5 days), Irregular (2–4 days), and Skipper ( ≤1 day). 

Breakfast timing: Within 2 hours of waking vs. later. 

Breakfast composition (quality): Based on presence of whole grains, fruit/vegetables, and protein. A 

Breakfast Quality Score (BQS) (range 0–3) was created. 

Dependent Variables 

Academic performance: Self-reported last semester GPA or most recent examination 

percentage. 

Daytime functioning: A five-item Likert scale (1–5) assessed concentration, alertness, fatigue, 

sleepiness, and mood. A composite Morning Functioning Score was created by averaging the items, 

with fatigue and sleepiness reverse-coded. 

Confounding Variables 

Sleep duration (hours/night and bedtime). 

Physical activity (number of days/weeks with ≥30 minutes of moderate activity). 

  Data collection 

Data were gathered through a structured questionnaire developed using Google Forms. The 

questionnaire was pre-tested on a small sample before final use. The use of an online survey method 

facilitated quick dissemination and collection of responses while maintaining anonymity. 

 Data analysis plan 

Data were entered into statistical software for analysis. The analysis was carried out in 

following stages: 

 Summary statistics: Means, standard deviations, frequencies and percentages were computed to 

describe the characteristics of all study variables. 

Group comparisons: ANOVA was employed to compare SGPA and Morning Functioning Scores 

across breakfast frequency groups (Regular, Irregular, Skipper). Chi-square tests were used for 

categorical outcomes such as absenteeism levels. 

 Regression analysis: Linear regression models were used to examine the relationship between 

breakfast frequency and quality with academic performance and morning functioning. Models were 

adjusted for potential confounding variables, including sleep duration, physical activity, and caffeine 

consumption. Results were presented  using beta coefficients, p-values, and 95% confidence 

intervals. 
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RESULTS AND DISCUSSION 

Demographic profile of female students 

 

Table 1: Participants demographics (N=151) 

Variable Categories Frequency (N) Percentage (%) 

Age in year 18 19 12.5 

19 35 23.1 

20 55 36.4 

>20 42 27.8 

Family Income  < ₹20000 134 88.7 

₹20000-50000 13 8.6 

₹50000-100000 4 2.6 

Table 1 highlights that out of 151 participants, the majority (36.4 %) were 20 years old, 

followed by 27.8 % aged more than 20 years, and 23.1 % aged 19 years. Most respondents (88.7 %) 

belonged to families with a monthly income less than ₹20,000. This indicates that the study group 

largely represented young students from modest socio-economic backgrounds. This aligns with 

earlier research suggesting that socio-economic status influences dietary choices, meal regularity, 

and access to nutritious foods. Limited income may restrict diversity in diet and lead to higher 

consumption of low-cost, less nutritious options, which can ultimately affect health and academic 

performance. 

 Breakfast consumption patterns 

 

Table 2: Breakfast consumption patterns (N=151) 

Variable Categories Frequency (N) Percentage (%) 

Breakfast frequency Daily 122 80.7  

Skipper 29 19.2 

Timing after waking >2 hours 58 47.5 

1-2 hours 32 26.2 

≤1 hour 32 26.2 

Place of breakfast  At home 147 97.3 

Fast /junk food in breakfast Yes 56 45.9 

No 66 54.0 

Protein source included Yes 100 81.9 

No 22 18.0 

Whole grains included  Yes 118 96.7 

No 04 03.2 

Tea/coffee/energy drinks Yes 76 62.2 

No 46 37.7 

From the Table 2 it appears that high proportion of students (80.7%) reported consuming 

breakfast daily and 19.2 per cent of the students were breakfast skippers. A similar result (breakfast 

skippers, 29%) was found in a study conducted among under graduate students in Kuala Lampur 

University, Malaysia (Moy et al., 2009).  However, almost half (47.5 %) ate breakfast more than two 
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hours after waking, while 26.2 % had it within one to two hours, and 26.2 % consumed it within one 

hour. Almost all students (97.3 %) reported having breakfast at home. 

In terms of quality, 45.9 % included fast or junk food in their morning meals, while 54.0 % 

avoided such items. Protein-rich foods like eggs, paneer, or curd were consumed by 81.9 % of 

respondents, and 96.7 % included whole grains such as roti, rice, or idli. Beverages were common, 

with 62.2 % consuming tea/coffee/energy drinks, while 37.7 % reported abstaining. A high 

proportion of students consumed breakfast daily, yet nearly half delayed intake beyond two hours of 

waking. Delayed or nutritionally poor breakfasts, such as those including fast foods, may reduce the 

benefits of morning meals. However, most students included whole grains and proteins, indicating 

awareness of balanced diets.  Nutrient-rich breakfasts improve metabolic efficiency, cognitive 

functioning, and sustained energy throughout the day (Srilakshmi,2019; Hindustan Hindi 

Newspaper; 2021). The findings highlight that while frequency was good, the quality and timing of 

breakfast need improvement.  

 

 Academic performance and daytime functioning 

 

Table 3 : Academic performance (last semester) of female students  (N=151) 

Marks (%)  Frequency (N)  Percentage (%) 

≥80 04 2.6 

≥70 15 9.9 

≥60 55 36.4 

<60 77 50.9 

 Academic performance and daytime functioning of female students have been presented in 

Table 3 and Table 4. Results show that only 2.6 % of students achieved more than 80% marks in 

their last semester, while 9.9 % scored 70% or higher, and 36.4 % scored above 60%. 

 

Table 4 :  Concentration and cognitive outcomes (N=151) 

Variables  Frequency (N) Yes (%) 

Able to concentrate in reading  141 93.3 

Feel energetic in morning  120 79.4 

Experience fatigue  67 44.3 

Difficulty in remembering  81 53.6 

Daytime sleepiness 79 52.3 

Poor exam performance due to poor concentration 56 37.0 

 

In terms of functioning, 93.3% reported being able to concentrate while reading, and 79.4 % 

felt energetic in the morning. However, 44.3 % reported morning fatigue, 53.6 % had difficulty 

remembering, and 52.3 % experienced daytime sleepiness. Notably, 37% of students attributed poor 

academic performance to reduced concentration. The results revealed that only a small proportion of 

students achieved high academic scores (>70%), while a substantial number reported concentration 

issues, fatigue, and daytime sleepiness. Although 93.3% claimed to concentrate while reading, over 

half experienced difficulty in remembering and staying alert. According to the finding of  Alruwaili, 

et al ; (2023);Raza et al ; (2024), skipping or delaying breakfast impairs short-term memory, attention 

span, and learning capacity.  
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Health-related problems 

 

Table  5 : Health problems faced by female students (N=151) 

Problems  Frequency (N) Percentage (%) 

Headache  43 28.4 

Depression  31 20.5 

Anxiety  25 16.5 

Pain in feet /muscle  16 10.5 

Other  36 23.8 

Table 5 states the health problems faced by female students. It is clear from above table that  

28.4 % of students reported headaches, 20.5% experienced depression, 16.5 % suffered from anxiety, 

and 10.5 % complained of muscle or foot pain. These findings highlight the possible link between 

irregular breakfast habits and health challenges. Headache, depression, and anxiety were frequently 

reported among students, with nearly one-fifth experiencing psychological issues. Irregular dietary 

habits, including skipping breakfast or consuming nutritionally poor meals, have been associated 

with stress, poor mood, and reduced coping capacity in young adults.  

 

Sleep and exercise patterns 

 

Table 6 : Sleep and exercise pattern of female students(N=151) 

Variables  Categories  Frequency (N) Percentage (%) 

Sleep duration  4-6 hour 30 19.8 

6 -8 hour 121 80.1 

Bedtime  10-11p.m 121 80.1 

11-12 p.m 30 19.8 

Wake-up time 5-6 a.m 128 84.7 

6-8 a.m  23 15.2 

Exercise daily Yes  110 72.8 

No 41 27.1 

Form of exercise Walking  86 78.1 

Others 24 21.8 

It is evident from the Table 6 that most students (80.1 %) reported sleeping for 6–8 hours 

per night, with the majority (80.1 %) going to bed between 10–11 p.m. and 84.7 % waking up 

between 5–6 a.m. Additionally, 72.8 % of students engaged in daily exercise, with walking being the 

most common form (78.1 %). Most participants reported adequate sleep duration (6–8 hours) and 

regular exercise, with walking being the most common. Despite these positive lifestyle practices, 

many still reported fatigue and poor concentration, suggesting that diet—particularly breakfast—

remains a crucial factor. Studies have shown that even with good sleep, skipping breakfast can reduce 

morning alertness and learning capacity.  
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Table 7 : Group comparisons of breakfast frequency with academic performance and 

morning functioning (ANOVA) 

variable Regular (≥5 

days) Mean ± 

SD 

Irregular (2-

4days) Mean 

± SD 

Skippers (≤1 

day) Mean ± 

SD 

F-value p-value 

 

Academic 

Performance 

(%) 

68.4 ± 6.2 61.7 ± 7.5 55.2 ± 8.1 12.45 0.001* 

 

Morning 

Functioning 

Score 

4.1 ± 0.6 3.5 ± 0.7 3.0 ± 0.8 15.72 0.000* 

 

*Significant at p < 0.05 

Table 7 reflects that regular breakfast eaters scored better in academics and morning 

functioning.  Students consuming breakfast daily, within two hours of waking, and with higher 

breakfast quality scores showed better concentration and higher exam scores than irregular and 

skipped groups. The comparison of groups revealed that students who consumed breakfast regularly 

performed significantly better in both academic performance and morning functioning compared to 

irregular eaters and skippers. Alruwaili, et al . (2023); Raza et al . (2024)  in their study also  

highlighted the importance of daily breakfast consumption in achieving higher academic  scores. 

Table 8:  Chi-square association between breakfast frequency and daytime 

problems 

Daytime Problem

  

Regular 

Breakfast (%) 

Irregular/Skipper 

(%) 

χ²-value p-value 

 

Fatigue  32.5 61.8  9.34  0.002* 

 

Daytime 

Sleepiness 

38.7 69.4 11.21 0.001* 

 

Poor Academic 

Performance 

24.6 55.8 10.08 0.002* 

 

*Significant at p < 0.05 

Table 8 depicts that irregular or skipped breakfast is linked with fatigue, sleepiness, poor 

performance. There is a significant association between poor breakfast frequency and higher 

prevalence of daytime sleepiness and fatigue. The chi-square test showed a significant relationship 

between breakfast consumption patterns and levels of academic performance. A higher proportion 

of regular breakfast eaters fell into the “High Academic Performance” category, while skippers were 

more likely to fall into “Low Academic Performance.” Since chi-square identifies associations rather 

than causation, the result implies that consistent breakfast consumption could be a supportive factor 

in maintaining better academic outcomes. 
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Table 9 : Linear regression of academic performance and morning functioning on 

breakfast patterns 

Predictor 

Variable 

β Coefficient Standard 

Error 

t-value p-value 95% CI 

 

Breakfast 

Frequency 

0.32 0.07  4.51 0.000* 0.18–0.46 

 

Breakfast 

Quality Score 

0.27 0.08 3.48 0.001* 0.12–0.42 

Sleep 

Duration (hrs) 

0.21 0.06 3.25 0.002* 0.09–0.33 

 

Physical 

Activity 

(days/week) 

0.15 0.07 2.14 0.034* 0.01–0.29 

 

*Significant at p < 0.05 

Table 9 clearly states that breakfast habits were positive predictors of both academic 

performance and morning functioning, even after adjusting for confounders like sleep duration and 

physical activity. The regression analysis indicated that breakfast frequency significantly predicted 

academic performance scores, even after controlling for variability within the sample. Students who 

ate breakfast more frequently tended to have higher scores, with breakfast consumption explaining 

a meaningful proportion of the variance.  

 

Fig 1-Showing how academic performance varies with breakfast frequency 

 



The Indian Journal of Home Science 2026: 38(1) 
 

191 
 

   

           Fig-2 Showing morning functioning scores vs. breakfast frequency 

CONCLUSION  

The study clearly demonstrates that breakfast consumption significantly influences the 

health, focus, and academic performance levels of higher education students. A majority of students 

reported consuming breakfast daily, and this was strongly associated with better concentration, 

higher energy levels, and improved academic outcomes. Conversely, irregular or delayed breakfast 

consumption was linked to fatigue, memory difficulties, sleepiness, and poorer academic 

performance. Statistical analyses confirmed that breakfast frequency is not only associated with but 

also predictive of academic success. Thus, breakfast consumption emerges as an important 

determinant of both cognitive efficiency and overall well-being among higher education students. 

Further longitudinal studies with larger, diverse samples are needed to identify   iolbreakfast 

components that most influence cognitive and academic outcomes. 
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ABSTRACT 

The study assessed regional variations in oil consumption and cooking practices in Vadodara 

(western India) and Dehradun (northern India) and their association with cardiometabolic health. Using a 

cross-sectional survey (n = 1603), data were collected on socio-demographics, oil type, cooking methods, 

and self-reported morbidities, alongside anthropometric measures. Analyses were conducted using Chi-

square tests, ANOVA, and logistic regression, with ROC validation. Results showed no statistically 

significant associations between oil type and chronic morbidities such as diabetes, hypertension, or lipid 

disorders (p > 0.05). Traditional oils (mustard, ghee, groundnut) and newer oils (sunflower, soybean, olive) 

were similarly neutral, while rarely used oils (safflower, sesame, rice bran) also showed no adverse effect. 

Cooking methods, however, displayed stronger influence: frying was linked to higher BMI and waist 

circumference, whereas boiling and steaming appeared protective. Logistic regression confirmed waist–hip 

ratio as the strongest predictor, with ROC analysis yielding an AUC of 0.83. Findings underscore the need 

for nutrition education prioritizing balanced diets and healthy cooking methods over isolated oil choice. 

Keywords: Anthropometry, Cardiometabolic risk, Nutrition practices. 

 

INTRODUCTION 

Fats and oils are a vital component of the human diet, providing concentrated energy and 

influencing physiological and metabolic processes. Their role extends beyond calories, as 

differences in fatty acid structure, oxidative stability, and nutrient interactions determine their 

contribution to chronic diseases (Fallah et al., 2024). With obesity, diabetes, and hypertension 

becoming epidemic in India, dietary oils have attracted renewed interest (De la Maza-Bustindui et 

al., 2025). The replacement of traditional oils such as mustard, sesame, and groundnut with refined 

vegetable oils has altered the metabolic health profile of the Indian population over recent decades 

(Wilson et al., 2023). 

Health effects of oils depend not only on composition but also on host factors. Nutrigenomic 

research shows that FADS1 polymorphisms alter lipid and glucose metabolism, highlighting the 
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need for population-specific guidance (Fallah et al., 2024). Arterial stiffness, another marker of 

cardiometabolic risk, can be improved through dietary interventions (De la Maza-Bustindui et al., 

2025). 

India shows strong regional preferences for oils, with mustard oil in the north and groundnut oil 

dominant in the west, while ghee retains traditional importance (Wilson et al., 2023). The use of 

sunflower and soybean oils is increasing, though such changes are not always reflected in national 

statistics (Chen et al., 2020). Cooking methods also influence health; high-temperature frying 

produces harmful compounds, and repeated heating increases risks. Studies in Asia link frying 

fumes to respiratory morbidity in non-smoking women (Chen et al., 2020). In contrast, 

monounsaturated fats in olive oil are protective (Salvo and Tuttolomondo, 2025), while marine oils 

show potential cardioprotective effects pending further human evidence (Bernard et al., 2024; 

Nyemb et al., 2024). 

The controversy over saturated fats continues, with evidence suggesting their effects depend on the 

food matrix and overall dietary context (Astrup et al., 2020). Refined oils and repeated heating 

further contribute to trans fats and oxidized lipids, increasing insulin resistance and inflammation 

(Misra et al., 2010).  

Given India’s regional diversity in oil consumption and rising cardiometabolic disease 

burden, region-specific research is essential. Comparing Vadodara, where groundnut and refined 

oils predominate, with Dehradun, traditionally a mustard oil–using region now adopting refined 

oils, this study addresses a key knowledge gap on oil selection and cooking patterns in metabolic 

health, informing targeted nutrition interventions. 

OBJECTIVES 

1. To examine the relationship between dietary oil consumption and cardiometabolic risk in 

adults from Vadodara (Gujarat) and Dehradun (Uttarakhand). 

2. To analyze the association between cooking methods and anthropometric as well as 

clinical indicators. 

3. To evaluate predictive factors of cardiometabolic disease through multivariate analysis and 

assess the validity of a composite risk score for community screening. 

LIMITATIONS 

As the study was cross-sectional, no formal hypothesis was proposed. Limitations include 

the inability to infer causality, potential recall bias from self-reported data, and limited 

generalizability beyond the two cities studied. In addition, advanced longitudinal methods such as 

Cox regression and survival analysis could not be applied within the present framework. 

METHODOLOGY 

Study design and setting 

A cross-sectional survey was conducted among adults in Vadodara (Gujarat) and 

Dehradun (Uttarakhand), two cities with contrasting dietary oil practices. Vadodara predominantly 

uses groundnut and refined oils, while Dehradun relies on mustard oil, with increasing adoption of 

refined oils. Each city was stratified into four municipal zones. 
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Participants and sampling 

Men and women aged ≥18 years residing in either city were recruited through community 

networks and neighborhood visits to ensure demographic diversity. A total of 1,603 participants 

were enrolled. 

Inclusion criteria 

Adults ≥18 years, permanent residents, willing to provide self-reported dietary and 

morbidity information, and consented. 

Exclusion criteria 

 Individuals <18 years, temporary residents, unwilling participants, or those unable to 

provide reliable responses. 

Data collection tool 

Data were collected using a structured questionnaire, translated into Hindi and Gujarati. 

Trained interviewers conducted face-to-face surveys and recorded responses electronically. 

Information included socio-demographics, oil type, cooking practices (rated 1–7), and self-reported 

morbidities. Anthropometric measurements and blood pressure were recorded using calibrated 

instruments. 

Ethical consideration 

Ethical principles were followed. Participants were informed about study objectives, 

provided consent, and were assured confidentiality. Participation was voluntary, with the option to 

withdraw at any time. 

Statistical analysis 

Data were analyzed using SPSS (Version 26). Descriptive statistics, chi-square tests, one-

way ANOVA, logistic regression, and ROC analysis were applied. Statistical significance was set 

at p < 0.05. 

FINDINGS AND DISCUSSION 

The data was analysed and the demographic profile of the respondents is shown below. 

Table-1:  Demographic Profile of the Respondents 

S.No. Variable Categories 
Dehradun 

(n=802) 

Vadodara 

(n=801) 
Total (%) 

1 Age (years) 

18–30 298 336 634 (39.6) 

31–40 166 161 327 (20.4) 

41–55 338 304 642 (40.0) 

2 Gender Female 507 416 923 (57.6) 
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Male 295 385 680 (42.4) 

3 Religion 

Hindu 784 748 1532 (95.6) 

Jain 14 41 55 (3.4) 

Christian 1 7 8 (0.5) 

Muslim 3 5 8 (0.5) 

4 Marital Status 

Married 573 564 1137 (70.9) 

Unmarried 224 219 443 (27.6) 

Divorced/Separated/Widow(er) 5 18 23 (1.5) 

5 Education 

Illiterate / Middle school & 

below 
12 53 65 (4.0) 

Higher Secondary/Diploma 163 217 380 (23.7) 

Graduate 389 397 786 (49.0) 

Postgraduate/Professional 238 136 374 (23.3) 

6 Occupation 

Homemaker 339 215 554 (34.6) 

Service 214 211 425 (26.5) 

Business 34 174 208 (13.0) 

Student 179 126 305 (19.0) 

Self-employed/Other 36 72 108 (6.9) 

A total of 1,603 participants were enrolled, including 802 from Dehradun and 801 from 

Vadodara. Age distribution was balanced, with 39.6% aged 18–30 years, 20.4% aged 31–40 years, 

and 40.0% aged 41–55 years. There was a majority of females (57.6) and the population was 

predominantly Hindu (95.6). They were an educated sample with a large percentage married (70.9) 

and nearly half graduates (49%). The most common occupation was homemakers (34.6), followed 

by service workers (26.5), students (19) and business professionals (13). These results indicate that 

the study population was mainly well-educated, married and middle-aged, offering a representative 

socio-demographic background to evaluate oil use and cooking habits. 

Table-2:  Comparative Anthropometric Measurements of Participants 

Variable Dehradun (Mean ± SD) Vadodara (Mean ± SD) 

Weight (kg) 64.23 ± 10.53 68.90 ± 11.75 

Height (cm) 160.56 ± 8.98 164.70 ± 10.95 

BMI (kg/m²) 24.92 ± 3.76 25.47 ± 4.30 

Waist Circumference (cm) 83.76 ± 10.14 85.85 ± 9.38 
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Hip Circumference (cm) 102.31 ± 9.17 98.59 ± 8.95 

Waist–Hip Ratio (WHR) 0.82 ± 0.07 0.87 ± 0.06 

Systolic BP (mmHg) 115.1 ± 11.2 119.5 ± 11.9 

Diastolic BP (mmHg) 79.0 ± 8.0 80.8 ± 8.7 

When comparing the variables, the average of the participants of Vadodara in terms of 

weight, height, BMI, waist circumference and blood pressure were found to be higher than in 

Dehradun, which indicates a comparatively higher cardiometabolic risk. Dehradun participants, on 

the other hand, were found to be heavier in hip circumference though less central adiposity due to a 

low waist-hip ratio. These inequalities underscore the need to investigate the regional eating habits 

concerning the metabolic health consequences. 

Table-3:  Most Common Cooking Oils Consumed in Dehradun and Vadodara 

Cooking Oil Dehradun (n=802) Vadodara (n=801) Total (N=1603) 

Ghee 462 143 605 

Mustard Oil 418 8 426 

Soyabean Oil 320 3 323 

Sunflower Oil 254 227 481 

Groundnut Oil 17 392 409 

Cottonseed oil 99 410 509 

Olive Oil 104 76 180 

Rice bran oil 9 18 27 

Sesame Oil 1 8 9 

Safflower oil 3 4 7 

The analysis showed that there were different regional tastes in cooking oil use in 

Dehradun and Vadodara. Ghee and mustard oil were the two most commonly used oils in the 

house in Dehradun, and a use of soybean oil presented significant penetration into the market. On 

the contrary, Vadodara had shown a strong dependence on cotton seeds and groundnut oils, with 

sunflower oil, in line with western Indian diet. Oils that are hardly used like Safflower, sesame, and 

rice bran were inconsequential in the two areas. Such disparities indicate the cultural and regional 

predispositions to oil preference, which could affect cardiometabolic and justify city-specific 

comparisons in future studies. 

 

Table-4: One-way ANOVA of Anthropometric and Clinical Variables Across Four Major 

Cooking Oil Groups 

 

Sum of 

Squares df 

Mean 

Square F Sig. 

Weight (kg) Between 

Groups 

511.728 3 170.576 1.313 .269 

Within Groups 206365.611 1588 129.953   

Total 206877.339 1591    

Height (cm) Between 

Groups 

3963.856 3 1321.285 12.912 .000 

Within Groups 162498.007 1588 102.329   
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Total 166461.863 1591    

BMI Between 

Groups 

402.261 3 134.087 8.277 .000 

Within Groups 25726.596 1588 16.201   

Total 26128.856 1591    

Waist Circumference 

(cm) 

Between 

Groups 

1409.136 3 469.712 4.907 .002 

Within Groups 152008.456 1588 95.723   

Total 153417.592 1591    

Hip Circumference 

(cm) 

Between 

Groups 

1602.909 3 534.303 6.310 .000 

Within Groups 134454.976 1588 84.669   

Total 136057.884 1591    

WHR Between 

Groups 

.033 3 .011 2.214 .085 

Within Groups 7.822 1588 .005   

Total 7.855 1591    

Systolic Between 

Groups 

1322.298 3 440.766 3.207 .022 

Within Groups 218281.776 1588 137.457   

Total 219604.075 1591    

Diastolic Between 

Groups 

1886.201 3 628.734 9.062 .000 

Within Groups 110173.216 1588 69.379   

One-way ANOVA compared anthropometric and clinical measures across four major 

cooking oil groups: groundnut, mustard, sunflower, and ghee. No significant differences were 

observed in body weight (F = 1.31, p = 0.269) or waist-to-hip ratio (F = 2.21, p = 0.085), indicating 

similarity across groups. However, significant variations were found in height (F = 12.91, p < 

0.001), BMI (F = 8.28, p < 0.001), waist circumference (F = 4.91, p = 0.002), hip circumference (F 

= 6.31, p < 0.001), and diastolic blood pressure (F = 9.06, p < 0.001), with smaller but significant 

differences in systolic blood pressure (F = 3.21, p = 0.022). These results suggest that while overall 

weight and WHR remained consistent, other body composition measures and blood pressure varied 

with oil preference, reflecting potential dietary and lifestyle effects. 

Table-5:  Prevalence of Self-reported Diabetes in Study Population 

Place Total Participants Diabetic n (%) Non-diabetic n (%) 

Dehradun 802 20 (2.5%) 782 (97.5%) 

Vadodara 801 29 (3.6%) 772 (96.4%) 

Overall 1603 49 (3.1%) 1554 (96.9%) 

In both cities, the prevalence of self-reported diabetes was fairly low at 2.5% in Dehradun 

and 3.6% in Vadodara with an overall prevalence of 3.1% among the study population. This 
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background of distribution puts the following subgroup analysis of the practices of cooking 

between diabetic and non-diabetic participants into perspective. 

Table-6: Comparison of Cooking Methods Between Diabetic and Non-diabetic Participants 

Cooking Method 
Diabetes (Mean Rank 

± SD) 

Non-Diabetes (Mean 

Rank ± SD) 
p-value 

Frying 5.6 ± 1.2 5.8 ± 1.3 0.4 

Steaming 2.1 ± 0.9 2.4 ± 1.1 0.03* 

Sauteing 2.3 ± 1.0 2.2 ± 1.1 0.52 

The table compares cooking methods between diabetic and non-diabetic participants. 

Frying showed similar use in both groups (mean rank 5.6 ± 1.2 vs. 5.8 ± 1.3, p = 0.40), and 

sautéing was also comparable (2.3 ± 1.0 vs. 2.2 ± 1.1, p = 0.52), with no significant differences. In 

contrast, steaming was used less frequently by diabetics (2.1 ± 0.9) compared to non-diabetics (2.4 

± 1.1, p = 0.03). Thus, steaming was the only cooking method significantly associated with 

diabetes status, while frying and sautéing were equally practiced across groups. 

Table-7: Distribution of Cooking oil Independent Samples Effect Sizes 

 Standardizera Point Estimate 

95% Confidence Interval 

Lower Upper 

Frying Cohen's d .30178 6.388 6.145 6.629 

Hedges' correction .30192 6.385 6.143 6.626 

Glass's delta .42691 4.515 4.273 4.757 

Boiling Cohen's d .18582 -5.220 -5.426 -5.014 

Hedges' correction .18591 -5.218 -5.423 -5.012 

Glass's delta .26287 -3.690 -3.895 -3.484 

Steaming Cohen's d .08232 48.425 46.744 50.104 

Hedges' correction .08236 48.402 46.723 50.081 

Glass's delta .11645 34.231 32.550 35.910 

Roasting or grilling Cohen's d .09291 -.161 -.259 -.063 

Hedges' correction .09295 -.161 -.259 -.063 

Glass's delta .13144 -.114 -.212 -.016 

Baking Cohen's d .19778 .328 .230 .427 

Hedges' correction .19787 .328 .230 .427 

Glass's delta .27979 .232 .133 .331 

Stewing Cohen's d .22489 -13.368 -13.841 -12.894 

Hedges' correction .22499 -13.362 -13.834 -12.888 

Glass's delta .31814 -9.450 -9.922 -8.976 

a. The denominator used in estimating the effect sizes. 

Cohen's d uses the pooled standard deviation. 

Hedges' correction uses the pooled standard deviation, plus a correction factor. 

Glass's delta uses the sample standard deviation of the control group. 
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Effect size analysis using Cohen’s d, Hedges’ g, and Glass’s delta indicated mostly small 

to moderate differences in cooking method use between diabetic and non-diabetic groups. Frying 

showed a small-moderate difference, while boiling, baking, and stewing showed small effects. 

Steaming and roasting/grilling revealed very small differences. Confidence intervals were narrow, 

suggesting accurate estimates. Overall, results suggest only minor differences in cooking method 

use between groups, with stewing and frying showing the most noticeable variations.  

A composite risk score was created to assess cardiometabolic risk using predictors 

identified through logistic regression: age, body mass index, waist-hip ratio, systolic blood 

pressure, and predominant cooking style. Predictors were weighted using regression estimates, and 

the summed score was verified by ROC analysis, showing excellent discriminative power with an 

AUC of 0.83. 

 

Fig.-1:  ROC Curve Risk Predication CMD 

The ROC curve illustrates the predictive performance of the composite risk score for 

cardiometabolic disease (CMD). The curve lies well above the diagonal reference line, indicating 

superior discrimination between CMD cases and non-cases. The area under the curve (AUC) was 

0.83, reflecting good accuracy in risk prediction. An AUC of 0.83 means that, on average, the 

score correctly distinguishes a randomly selected CMD case from a non-case 83% of the time. This 

level of discriminative power highlights the utility of the composite risk score as a reliable 

predictive tool in this population. It may therefore serve as a practical approach for identifying 

high-risk individuals who warrant closer monitoring, further testing, or preventive interventions. 

Table-8: Association Analysis Between Cooking Oils and Self-reported Diseases 

Oil 
Asthm

a 

Cance

r 

Diabet

es 

Heart 

Diseas

e 

Hyperlipidemi

a 

Hypertensio

n 

Hypo/ 

hyperthyroidism 

Cottonsee

d oil 
1 1 1 0.9328 0.2383 0.3297 0.0132 

Ghee 1 1 0.134 1 0.5363 0.1875 0.9415 
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Groundnut 

Oil 
1 1 0.1833 0.8178 1 0.7192 1 

Mustard 

Oil 
1 0.6974 0.0697 0.8622 0.4998 0.8945 1 

Olive Oil 1 1 0.6466 0.9305 1 0.6061 0.6516 

Rice bran 

oil 
1 1 0.4468 1 1 0.6016 0.8433 

Safflower 

oil 
1 1 1 1 1 1 1 

Sesame 

Oil 
1 1 0.6623 1 1 0.7739 1 

Soyabean 

Oil 
1 0.197 0.8207 0.5709 0.2737 0.8466 0.2857 

Sunflower 

oil 
0.6625 0.6138 0.5694 1 0.8837 0.885 0.4359 

The analysis showed no significant association between cooking oil type and chronic 

conditions such as diabetes, hypertension, obesity, or lipid disorders. Traditional oils (ghee, 

mustard, groundnut), newer oils (sunflower, soybean, olive), and less common oils (safflower, 

sesame, rice bran) all appeared neutral in relation to morbidity. These findings suggest that disease 

risk is multifactorial, shaped more by overall diet quality, lifestyle, genetics, and healthcare access 

than by any single oil. Public health efforts should therefore emphasize balanced diets and 

healthier cooking methods over specific oil choices. 

Table-9: Relationship Between Cooking Oils and Anthropometric Measurement 

Cooking Oil BMI 
Waist Circumference 

(cm) 
Systolic BP (mmHg) 

Diastolic BP 

(mmHg) 

Sunflower Oil 25.04 84.78 116.6 79.3 

Safflower Oil 23.77 82.43 107.7 79.4 

Rice Bran Oil 24.4 81.33 120.6 79.7 

Cottonseed Oil 25.45 86.17 118.9 80.5 

Sesame Oil 27.07 86 119.2 79.6 

Mustard Oil 25.46 84.97 118.1 79.7 

Groundnut Oil 25.52 86.62 117.3 80.3 

Olive Oil 26.4 89.1 119 81.2 

Ghee 25.48 86.4 119 81 

Soyabean Oil 24.95 84 115.9 78.9 

Oil preference was more strongly associated with adiposity than blood pressure. Sesame 

and olive oil users had the highest BMI (27.1 and 26.4 kg/m²) and larger waist circumferences, 

indicating greater central adiposity. Groundnut, mustard, and ghee users showed moderate risk 

(BMI ~25–25.5 kg/m²; waist >84 cm). In contrast, safflower and rice bran oil users had lower BMI 

(23.8–24.4 kg/m²) and smaller waist measures, suggesting healthier profiles. Blood pressure was 

largely normal across groups, though cottonseed oil and ghee users had slightly higher diastolic 

values (~81 mmHg). 
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Table-10: Relationship Between Cooking Methods and Anthropometric 

Measurements 

Cooking Method BMI 

Waist 

Circumference 

(cm) 

Systolic BP 

(mmHg) 

Diastolic BP 

(mmHg) 

Frying (Frequent) 26.07 84.83 115.5 77.4 

Boiling (Frequent) 20.7 76 127 78 

Steaming (Frequent) 25.47 85.85 119.5 80.8 

Roasting/Grilling 25.2 84.82 117.3 79.9 

Baking (Frequent) 24.9 84.2 116.7 79.2 

Stewing (Frequent) 24.92 83.76 115.1 79 

Sauteing (Frequent) 25.3 84.9 117 79.5 

The analysis showed that cooking methods significantly influenced anthropometric 

outcomes. Frequent frying was linked to the highest mean BMI (26.1 kg/m²) and waist 

circumference (84.8 cm), indicating greater adiposity. By contrast, boiling was associated with the 

lowest BMI (20.7 kg/m²) and waist circumference (76 cm), suggesting a protective effect, though 

participants reported higher systolic blood pressure (127 mmHg). Steaming and roasting/grilling 

showed intermediate BMI (~25–25.5 kg/m²) and waist values (~85 cm), while stewing and baking 

reflected moderate results consistent with balanced practices. These findings suggest that frying 

contributes to weight gain, whereas boiling and steaming appear more favorable for maintaining 

lower adiposity, though variations in blood pressure with boiling require further study. 

DISCUSSION 

The current research showed that oil type was not a significant factor influencing diabetes 

or high blood pressure, but cooking practices like frequent frying were closely associated with high 

BMI and central adiposity. These results are consistent with previous evidence. Refined oils and 

repeated heating lead to trans fats and oxidative stress, enhancing insulin resistance (Misra et al., 

2010) [11]. Similarly, Anoop et al. (2010) [12] highlighted the role of dietary fats in the increasing 

burden of metabolic syndrome in developing nations. Recent studies by Wilson et al. (2023) [13] 

established that cultural dietary habits are related to regional oil preferences, similar to our 

observations in Dehradun and Vadodara. Furthermore, Fallah et al. (2024) [14] demonstrated that 

host genetic factors (FADS1 polymorphisms) alter lipid metabolism, suggesting that the neutral 

effect of oils observed may be population-specific. De la Maza-Bustindui et al. (2025) supported 

healthier cooking approaches such as steaming, while Salvo and Tuttolomando (2025) [16] 

emphasized the cardioprotective effect of olive oil, which could be enhanced by blending oils. 

SUMMARY, CONCLUSION AND IMPLICATIONS 

This research revealed that the type of cooking oil itself was not a significant factor in 

relation to chronic morbidities, and yet there was a regional trend, with Dehradun households using 

ghee, mustard, and soybean oil, and Vadodara using more cottonseed, groundnut, and sunflower 

oil. The anthropometric measures (BMI, WHR, blood pressure) were greater in Vadodara, 

indicating an increased cardiometabolic burden. The cooking techniques had a greater effect 

compared with the type of oil, as frequent frying was associated with obesity, and steaming and 

boiling had protective effects. BMI and WHR were confirmed as significant predictors by logistic 

regression and a composite risk score had a high predictive validity (AUC = 0.83). 
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SUGGESTIONS FOR FUTURE RESEARCH 

Future research should employ longitudinal or prospective cohort designs to better 

elucidate causal relationships between cooking practices, oil consumption, and cardiometabolic 

outcomes. The cross-sectional nature of the present study limits temporal inference, particularly in 

understanding whether cooking methods such as frying precede changes in adiposity and metabolic 

risk. 
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ABSTRACT 

Colostrum is a thick yellowish fluid produced for first few days after delivery of the children. This golden fluid 

is rich in different nutrients dense molecules including Proteins, Immunoglobulins, Lactoferrins which protects 

the infants from several neonatal diseases like diarrhea, fever, cough and even neonatal hyperbilirubinemia 

which can be fatal. Along with the feeding of colostrum, Continuation of feeding of breast milk still 6 months, 

without even introducing water to the infants which is also called as Exclusive Breast Feeding is also essential 

to prevent the infants from several diseases. Both of these, not only protects the infants but also the mothers. 

Globally, around 4000 infant dies due to delayed feeding of colostrum that is not within 1st hour of birth as 

per WHO. Although the feeding practices are well-known to the mothers but there are several factors which 

prevents the feeding of particularly colostrum and the factors may include poor nutritional status of mothers, 

lack of proper information regarding feeding of the first milk, poor socio-economic status. The present study 

is objected to assess the influence of education of the mothers and Socio-Economic Status on breast feeding 

practices. The present study was conducted in Prasuti Tantra Section of Sir Sunderlal Hospital, Varanasi, 120 

mothers were selected through random sampling. Self-structured Questionnaire were used for the interview 

schedule methods. B.G. Prasad updated Socio-economic Scale, 2024 has been used to assess the Socio-

economic status of the expectant mothers. Primary data was collected and analysed using SPSS 22.0 software. 

The study found a significant association (p<0.05) between the educational level of mothers and their 

knowledge regarding feeding of colostrum. Socio-Economic condition was also significantly associated 

(p<0.05) with the Exclusive breastfeeding practices. Hence the Study concludes that feeding of colostrum is 

depending on the educational status of the mothers and family condition and economic status were also 

influence it. So, the Ante-natal visits should be made more effective to enhance the knowledge and practices 

regarding feeding to reduce the rate of mortality among neonates and infants.  

Keywords: Colostrum, Exclusive Breast Feeding, Maternal Education, Socio-economic Status. 

INTRODUCTION 

Colostrum is the primarily produced milk which is yellowish in color which secrets till 3-4 days after 

delivery and rich in nutrients like protein, Immunoglobulins, Lactoferrin which protects the neonates 

from several neonatal diseases (Acharya et al, 2023). As well as Exclusive Breastfeeding is the 

feeding of only mothers’ milk to the infant till 6 months without introducing any other formula and 
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even water (Shikha & Pandey, 2018). Globally, around 4000 infant dies due to delayed feeding of 

colostrum that is not within 1st hour of birth as per WHO (Haji et al, 2025). Although the feeding 

practices are well-known to the mothers but there are several factors which prevents the feeding of 

particularly colostrum and the factors may be the poor nutritional status of mothers, lack of proper 

information regarding feeding of the first milk, poor socio-economic status etc. (kakati et al., 2016). 

The importance of colostrum is unclear to the mothers even they are enough educated, but influenced 

by some elderly in the family till date (Tejaswani et al., 2021). Feeding colostrum to neonates not 

only increases the survival rate and protects from several infections but also benefits the mothers 

from several complications post-delivery (Akinola, 2022). The role of colostrum in reducing 

neonatal mortality has established but still more knowledge and practices will be required during 

ante natal visits (Wassie et al, 2020). Besides the protective role of colostrum there have been another 

factor which also deals with infantile immunity is the continuation of only breastfeeding till six 

months before the weaning begins, after that feeding will be continued with complementary foods 

for at least two years (Shikha & Pandey, 2018). Along with colostrum the Exclusive breast feeding 

has also several protective impact on both the mother and child, despite this there are several barriers 

which prevents the continuation of feeding (Ahmed et al., 2023). As per WHO’s recommendations 

breast feeding should be continued exclusively (EBF) for all infants for the first six months of life. 

National Family Health Survey-4 (2015-16) picturized EBF rates of only 54.9%, which clearly 

visualize the lack of knowledge among the lactating mothers (Penugounda et al, 2022). The mothers 

or caregivers should be educated about the significance of EBF which protects the infants through 

stable gut microbiota which provides protects from several infantile diseases and also benefit the 

mothers (Adan Ali et al, 2023). Early initiation of breastfeeding has different health benefits like 

increase ability to fight with infections, reduce the risk of neonatal diarrhoea, and increase the 

survival rate of infants. Neonatal mortality can be prevented by 33% if early initiation of 

breastfeeding is practiced by mothers through ante natal visits (Abie et al., 2019). The World Health 

Organisation ensured that a newborn must be fed with colostrum quickly as possible after birth. 

However, among newborns needing neonatal intensive care, initiation of lactation and access to 

colostrum might be delayed due to various reasons (Hellstrom et al., 2025). The present study has 

focused on the feeding practices and impact of mothers’ education and socio-economic status on it.  

OBJECTIVES 

The present study consists of the following aims and objectives 

1. To study the rate of Colostrum and Exclusive Breast Feeding among the lactating mothers 

2. To assess the knowledge and practices of mothers regarding feeding to their neonates and 

infants 

3. To analyze the impact of Socio-economic status and education on feeding practices 

RESEARCH METHODOLOGY 

Research Design: The longitudinal study was conducted in Sir Sunderlal Hospital of Banaras 

Hindu University, Varanasi. 

Sampling Technique: The subjects were selected through simple random sampling method from 

the Prasuti ward of Indian Medicine Wings of the Hospital. 
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Data Collection: Respondents were selected from the age group of 18 to 45 years that is who is in 

their reproductive ages. Respondents who are enrolled in this hospital for their delivery are 

included in the study. 120 mothers were included in the study. 

Research Tools: Interview schedule method was followed using self-structured Questionnaire to 

collect the primary data. Follow up was done using telephonic communication. B.G. Prasad Modified 

Socio-Economic Scale was used (2025).  

Statistics: The data were analyzed using SPSS 22.0 version and presented in the form of percentage 

and chi-square test was applied to find the significant association. The level of significance was set 

at p < 0.05. 

Ethical Approval: The study was approved on April 13, 2024 by Ethics Committee, Institute of 

Science, Banaras Hindu University, Varanasi-221005, Uttar Pradesh, India and also taken individual 

consent from the mothers.  

CTRI Trial Registration: ctri@gov.in, CTRI/2024/06/068448.  

FINDINGS & DISCUSSION 

Table 1: General information about the lactating mothers 

Characteristics Total no. of Mothers (N) Percentages (%) 

Age (years)   

18-23 20 17 

24-29 80 67 

30-35 10 08 

36-41 10 08 

Education qualification   

Primary 22 18 

Intermediate 30 25 

Graduate 55 46 

Post-Graduate 10 08 

Professional Education 03 03 

Socioeconomic status   

Upper Class 12 10 

Upper – Middle Class 13 11 

Middle class 80 67 

Lower-Middle Class 10 08 

Lower Class 05 04 

Parity   

Nulli Parity 80 67 

Multi Parity 40 33 

Gravida   

Primi Gravida 100 83 

Multi Gravida 20 17 
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Table 1 shows the General information of the lactating mothers where it is clearly seen that 67 per 

cent of the mothers were in the age group of 24-29 years, 46 per cent of them were Graduate, 67 

per cent of the respondents were belonging to the middle-income group. Along with this 67 nulli 

parous and 83 per cent having primi gravida.   

Table 2: General information about feeding practices among lactating mothers: 

Parameters Total no. of mothers (N) Percentage (%) 

Feeding of colostrum (within 1 hour) 30 25 

Feeding of colostrum after 24 hours 60 50 

Feeding of colostrum after 48 hours 30 25 

Feeding of formula milk before colostrum 100 83 

Feeding Breastmilk exclusively  80 66 

Introduction of any other milk before 6 

months 

40 33 

 

Table 2 shows the percentage distribution lactating mothers according to the feeding practices, it has 

been seen that only 25 per cent of the mothers were able to feed the colostrum within the 1st hour of 

delivery, this is generally due to the post impact of the c-section or in case of normal vaginal birth it 

is due to the 1st time delivery of the mother. 50 per cent of the respondents fed after 24 hours. 83 per 

cent of the mothers fed formula milk again due to c-section, lack of proper latching or while the baby 

is unable to suck properly. 66 per cent of the mothers continued breast feeding exclusively for 6 

months.  

Figure 1: Mother receiving Ante natal care facilities during pregnancy: 

 

Fig: 1 show that 51 per cent of the mothers were aware about the importance of colostrum, none of 

the expectant mothers received any breast-feeding counseling session before delivery during their 

ante natal visit and none of the mother was the beneficiary of the Government scheme Mothers’ 

Absolute Affection (MAA). This highly reflects the need to improve the session of Ante Natal Visits 

where at least they may discuss and get suggestions regarding issues related to the breast feeding.  
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Figure 2: Mothers’ knowledge and practices for Exclusive Breast Feeding 

 

Fig: 2 depicts that 66 per cent of the lactating mothers continued breast feeding exclusively and 

remaining complaint about insufficient production of breast milk or their thinking that baby is not 

getting sufficient nutrition only through breast feeding, 10 per cent of the mother introduced water 

before six months of the age, 8 per cent initiated feeding formula, 5 per cent of the mothers 

introduced other sift foods and 10 per cent of them fed cow milk to their babies. All the collected 

data shows a sufficient knowledge of mothers regarding exclusive breast feeding which reflects 

proper post-natal counseling.   

 

Table 4: Co-relation between Mothers’ education and knowledge regarding colostrum 

feeding 

Mothers’ Educational Status   Knowledge regarding colostrum feeding  

 

Total 

Yes No 

Primary 09                13 22 

            Intermediate 16 14 30 

              Graduate 30 25 55 

Post-graduation  10 00 10 

Professional Education 03 00 03 

Total  68 52 120 

X2 = 10.05, df = 2, p < 0.05 

 

Table 4: depicts a significant association between Mothers’ Educational status and knowledge 

regarding colostrum feeding (p=0.03). This may be due to awareness of educated mothers regarding 

the protective role of colostrum in neonates. A study conducted in the year 2019 on a China based 

population conducted by Tang et al., also showed that early initiation of Breast feeding was high 

among highly educated women.  
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Table 5: Co-relation between Socio-economic status and Breastfeeding practices: 

    Socio-economic Status       Practices of Exclusive Breastfeeding  

 

Total 

Yes No 

Upper Class 12 00 12 

Upper – Middle Class 11 02 13 

Middle class 52 28 80 

Lower-Middle Class 04 06 10 

Lower Class 02 03 05 

Total 81 39  

X2= 9.58, df = 2, p < 0.05 

 

Table 5 depicts the significant co-relation between Socio-economic Status and Continuous feeding 

of breast milk for the first six months without introducing any other foods to the baby. This may be 

due to the fact that Socio-economic condition dietary intake of the mother which causes proper milk 

production and also higher economy increases the cases of more and more post-natal hospital visit 

in case of any problem related to feeding practices during lactation.  

SUMMARY 

To summarize the present study, it can be said that Ante-natal visits require to be much more 

improved. Only 25 per cent mothers were able to feed colostrum to their neonates within first hour 

of their lives. Although the rate of Exclusive Breastfeeding was high that is 66 per cent but still it 

needs to be raised. Mothers’ Education is a contributing factor in generating the knowledge regarding 

correct feeding practices and about the importance of both colostrum and Exclusive Breast Feeding. 

Socio-economic Condition of mothers is also a predominant factor which directly reflect the dietary 

intake which in turn impact the nutritional status and which ultimately affect the milk production. 

Although the study shows that Post-natal knowledge was far better regarding feeding among the 

mothers. Hence, it can be said that to reduce the neonatal mortality the feeding practices should be 

improved. Feeding of colostrum within one hour of birth is recommended as it acts as a vaccine 

among the neonates and protects them from neonatal diseases. 

CONCLUSION 

The present study concludes that mothers’ education is a predisposing factor for proper feeding 

practices. Socio-economic status is also included as it directly impacts the dietary intake of them 

which ultimately influence the milk production. Promotion of breastfeeding counselling session is 

highly recommended to increase the awareness among the expectant mothers. Another fact is the 

increasing rates of C-section; the mothers must be counselled towards normal vaginal birth which 

induces labor and contraction of muscles in the breast and hormonal action relaxes them to eject 

milk. 

IMPLICATION 

 The study found that the most of the mothers were graduated and they are aware about the 

importance but still they either not availing the facilities or may be due to an increase in the cesarean 

sections the feeding of colostrum is being delayed. Besides this poor nutritional status of mothers 
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reduces the production of milk which forces the mothers to introduce other formula or cow milk, 

which in turn causing diarrhea among the infants. 

SUGGESTIONS 

• The present study suggests that more focus should be given to the Ante-natal counseling 

regarding breast feeding practices in Indian scenario.  

• Expectant mothers should be aware about the schemes initiated by the Government.  

• For the Socio-economical upliftment, different kind of women empowerment program can 

be initiated. 
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ABSTRACT 

       The nutritional status of children during early childhood is critical for their immediate and long-term 

health. In India, tribal children often confront significant challenges related to malnutrition due to socio-

economic disparities, traditional dietary practices, and limited access to healthcare. This study delves into the 

nutritional status and dietary habits of tribal children aged 7-9 years in Thiruvananthapuram, Kerala, and 

investigates the factors influencing their nutritional outcomes. Primary data was collected through interviews 

with tribal children and their parents, while secondary data was obtained from existing literature. The study 

utilized a pretested interview schedule to gather demographic, lifestyle, and dietary information. Nutritional 

assessment included anthropometric measurements, biochemical testing for haemoglobin levels, and clinical 

evaluations. Dietary intake was analyzed using a 24-hour recall method and food frequency scoring. The study 

revealed that 60% of the children were underweight and 33% were overweight, with only 7% falling within 

the healthy BMI range. Haemoglobin analysis indicated that 43% of the children had mild anaemia, and 4% 

had moderate anaemia. The food frequency data showed high consumption of cereals, tubers, and sugary 

beverages, with lower intake of vegetables, fruits, and non-vegetarian items. Food use frequency scores were 

categorized as low, moderate, or high, with significant variations observed based on family size. These findings 

underscore the necessity for enhanced nutritional education and dietary diversity among tribal children. 

Key words: Consumption habits, Dietary habits, Food use frequency scores, Nutritional status, Tribal 

children 

INTRODUCTION 

        The nutritional status of children is pivotal in shaping immediate and long-term health 

outcomes, especially during the early years. In India, while progress has been made in addressing 

malnutrition, disparities persist, particularly among marginalized communities such as tribal 

populations. Tribal areas often encounter challenges that affect their resources, access to healthcare, 

education, socio-economic development, and cultural practices that can influence the dietary habits 

and patterns of the population. Rekha et al. 2023, while analysing the wealth inequalities in 

nutritional status among tribal children under 5 in India, identified that although the overall 
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nutritional status in India has improved over the years, tribal children still lag behind their non-tribal 

peers. (Kumar, Saxena, Srivastava & Vasanthachar, 2024). The occurrence of underweight is 27 

percent among tribal children in Kerala, whereas it is 17 percent among non-tribals (Thomas & 

Sridevi, 2023). The health status of tribal communities is closely tied to their lifestyle and regular 

activities. Policy-level action and systematic interventions at state and federal levels are 

recommended to improve tribal health outcomes (Behera, 2023). Not many studies have been 

conducted on tribal children, especially in Thiruvananthapuram and the specific age group. There is 

a lack of data on schoolchildren's eating habits in tribal areas of Kerala. In this background, an 

attempt has been made to reveal the nutritional status of the tribal children (7- 9 years) living in tribal 

areas of Thiruvananthapuram, Kerala. 

OBJECTIVES 

The objectives put forward for the present study are as follows:  

To find out the dietary habits of the selected respondents. 

To study the nutritional cognizance and its associated factors among the selected respondents. 

METHODOLOGY 

        For the present study, both primary and secondary data were collected. Primary data was 

collected by interviewing the respondents, i.e., tribal children aged 7-9 years and their parents.  

Kanikkar, a predominant tribal community found in the capital city Thiruvananthapuram was 

identified as the samples for the study. From the data obtained from the Kerala State General 

Education Department (2019), 1372 tribal children aged 6-9 years were registered in the 

Thiruvananthapuram district. Hence, 422 children were selected tribal settlements of the district were 

identified as the respondents for the study using a systematic random sampling method.  An extensive 

study on this group aimed at the specific dietary consumption and nutritional status was carried out 

among a sub-sample of 100 respondents. This particular article details about the in-depth study 

carried out among the sub sample population of one hundred children. Inclusion criteria: Children 

and parents who are willing to participate in the three-month intervention. Voluntary willingness and 

consent were sought from both groups. For the accuracy in calculating the nutritive values, those 

aged between 7-9 years only were considered for the in-depth analysis. Respondents aged six years 

were exempted from the in-depth analysis. Those who are unable to commit to three consecutive 

months of intervention and do not wish to retain their data for an in-depth study were excluded from 

the in-depth study. 

        The study used both quantitative as well as qualitative methods for collecting the data. Separate 

consent was sought from both the parents and the children. A pretested Interview Schedule was 

utilized to gather information on demographic details, lifestyle patterns, hygiene practices, dietary 

habits, and eating patterns. Nutritional assessment was conducted using the anthropometric 

measurements such as height, weight, waist circumference and were measured using standard tools. 

Biochemical testing, focusing on haemoglobin, was conducted in the laboratory using techniques 

endorsed by trained specialists. Clinical evaluation was performed with a doctor's assistance to assess 

the children's overall health.  Detailed dietary intake was determined using the 24-hour recall 

approach. The food frequency method was utilized to assess how often specific food items were 

consumed by a respondent over a particular time. 
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FINDINGS AND DISCUSSIONS 

            The demographic variables related to the respondents include the age, gender, size of the 

family, occupation of the parents and their eating patterns were studied. Forty five percent of the 

children belongs to 7 years of age, sixteen percent belongs to eight years of age, and thirty nine 

percent belongs to nine years of age. Fifty three percent of the respondents were boys and forty-

seven were girls. Majority of the parents were coolie labourers and the family annual income is less 

than Rs 25000. About ninety three percent follows a three-day meal pattern in their family.  

 

 

Fig No:1 Size of the family 

 

.  

Fig No:2 BMI Percentiles and Classification of Respondents 

 

      It was observed from Fig No: 2 that sixty percent of the respondents between 7 and 9 years old 

were underweight, and 33 percent were overweight. Only a minority of 7 percent was found to be in 

the healthy range. The majority of the respondents were found to possess healthy weight. No 

respondents were reported to be in the obese category 

 Distribution of the respondents based on BMI and Gender 

    The respondents were classified based on their Body Mass Index and Gender. 
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Table No: 1 Distribution of the Respondents based on BMI and Gender 

Group Statistics t-test for Equality of Means 

Variable 
Gender N Mean Std. 

Deviation 

Std. Error 

Mean t df 

Sig. (2-

tailed) 

Mean 

Difference 

Height 

Boy 53 114.566 18.6202 2.5577  

-

1.943 

 

98 

 

.055 

 

-6.9659 Girl 
47 121.532 17.0330 2.4845 

Weight 

Boy 53 21.113 5.4125 .7435 -

1.753 

 

98 

 

.083 

 

-2.6740 

 Girl 
47 23.787 9.5027 1.3861 

BMI 
Boy 53 25.6900 74.00832 10.16583 .913 98 .363 9.87638 

Girl 47 15.8136 3.76744 .54954 

 

       The t-test was applied to compare the means of height, weight, and BMI among the participants 

based on their gender. The findings reveal that there is no statistically significant difference in height, 

weight, and BMI between genders at the 5% significance level in this study. Nonetheless, the 

marginally considerable outcome for height suggests that a larger sample size might produce a 

significant result. The substantial variability in BMI among male participants may indicate the 

presence of outliers or diverse body compositions within this group. 

Biochemical assessment  

           Since the respondents were school-going children and the prevalence of anaemia among the 

respondents selected for the study only needs to be analysed, paramedical personnel used the 

Cyanmet haemoglobin method to estimate the Hb levels of the respondents, with the help of 

laboratory staff. While analysing the haemoglobin levels of the respondents (Fig No:3), it was found 

that only half of the children selected for the study had normal haemoglobin levels (11.4-14.5g/dl). 

About 43 percent of the children in tribal areas selected for the study have mild anaemia with 10.0-

10.9g/dl haemoglobin levels. In a study conducted by Arjun, Kumar, and Shali (2018) on the 

prevalence of anaemia among pre-school tribal children in Kerala, 8% of the tribal children and 47% 

of non-tribal children had anaemia.  
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Fig No: 3 Haemoglobin levels of the respondent 

 

Distribution of the respondents based on haemoglobin levels and gender 

  The respondents' haemoglobin levels were distributed based on the mean scores by gender and are 

further presented below. 

Table No:2 Distribution of the Respondents based on Haemoglobin levels and Gender 

Group Statistics t-test for Equality of Means 

Gender N Mean Std. 

Deviation 

Std. Error 

Mean t df 

Sig. (2-

tailed) 

Mean 

Difference 

Boy 53 11.372 .7215 .0991 
.026 98 .980 .0036 

Girl 47 11.368 .6773 .0988 

 

      The table presents the t-test results comparing haemoglobin levels between boys and girls. The 

p-value of 0.980 indicates no statistically significant difference in haemoglobin levels between the 

selected genders in this study. 

 

Distribution of the respondents based on haemoglobin levels and age 

    The haemoglobin levels of the respondents were distributed based on the mean age scores and 

are further presented below. 
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Table No:3 Distribution of the Respondents based on Haemoglobin levels and Age 

Group Statistics t-test for Equality of Means 

Item  N Mean Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

for Mean 

Lower                Upper 

Mini

mum 

Maximum 

Hb 

 

7.0 45 11.476 .7084 11.263 

10.638 

11.688 

11.437 

9.5 

9.0 

12.5 

12.0 8.0 16 11.038 .7500 

9.0 39 11.385 .6360 11.178 11.591 9.4 12.5 

Total 100 11.370 .6975 11.232 11.508 9.0 12.5 

 

    The table no: 3 represents the distribution of the respondents based on their haemoglobin levels 

and age. While analysing the mean scores of the respondents, it was found that there is no significant 

difference in mean haemoglobin levels across different age groups, as the means are pretty similar. 

The haemoglobin levels range between 9.0 and 12.5 across all age groups. 

 Comparison of the respondents based on haemoglobin levels and age 

     Further, the data was cross-verified with the Analysis of Variance test to explore the significance 

levels within the groups and decide whether those observed differences were statistically meaningful. 

Table No: 4 Comparison of the Respondents based on Haemoglobin levels and Age 

Item  Category  Sum of 

Squares 

df Mean 

Square 

F Sig. 

 

Hb 

Between 

Groups 

2.279 2 1.139  

2.408 

 

.095 

Within 

Groups 

45.891 97 .473 

Total 48.170 99  

 

     The p-value (Sig. = 0.095) exceeds the standard significance level of 0.05, indicating that there is 

no statistically significant difference in haemoglobin levels across the various age groups. The 

difference between the groups is not substantial enough to be deemed significant. 

Distribution of the Respondents based on Haemoglobin levels and Size of the family 

     The details regarding the distribution of the respondents based on their haemoglobin levels and 

size of the family are discussed below. 
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Table No:5 Distribution of the Respondents based on Haemoglobin levels and Size of the 

family 

Item  

N Mean Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Lower          Upper 

Minimum Maximum 

HB 

2 

members 

2 11.400 .7071 .5000 5.047 17.753 10.9 11.9 

3 

members 

27 11.259 .5872 .1130 11.027 11.492 10.0 12.2 

4 

members 

61 11.484 .7149 .0915 11.301 11.667 9.0 12.5 

>5 

members 

10 10.970 .7689 .2432 10.420 11.520 9.5 12.0 

Total 100 11.370 .6975 .0698 11.232 11.508 9.0 12.5 

 

    The data reflected that family size with 4 members has the highest mean haemoglobin level 

(11.484), while group >5 has the lowest mean (10.970). The total sample of 100 respondents has an 

overall mean haemoglobin level of 11.370, with a standard deviation of 0.6975. Haemoglobin levels 

across all groups range from 9.0 to 12.5. 

Comparison of the respondents based on haemoglobin levels and size of the family 

        ANOVA test was used to analyse whether the observed differences discussed in the table no:5 

were statistically meaningful. 

Table No:6 Comparison of the Respondents based on Haemoglobin levels and Size of the 

family 

Item  ANOVA 
Sum of 

Squares 

df Mean Square F Sig. 

HB 

Between Groups 2.720 3 .907  

1.915 

 

.132 Within Groups 45.450 96 .473 

Total 48.170 99 

 

    The p-value of 0.132 is greater than the standard significance level of 0.05, meaning there is no 

statistically significant difference in haemoglobin levels based on family size. The variation observed 

between the groups is likely due to random chance rather than an actual difference in haemoglobin 

levels. The participants' clinical assessment was conducted with a doctor's assistance. The study 

revealed that 66 percent of tribal children aged 7 to 9 years had normal hair, while 32 percent had 
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dry and brittle hair. Only 2 percent of the respondents had thin and sparse hair that was easily 

pluckable. In terms of facial features, 62% of tribal children had normal faces, 37 percent had 

depigmentation, and 1 percent had puffy faces or edema. Additionally, 90 percent had clear eyes, 

while 10 percent had pale eyes. Regarding lips, 51 percent had normal lips, 48 percent had lip scars, 

and 1 percent had lip fissures. In terms of skin, 87 percent had normal skin, 12 percent had dry skin, 

and 1 percent had dark or light spots with rashes. Finally, 90 percent had normal nails, while 9 percent 

had brittle nails. 

   While a significant percentage of tribal children show no signs of malnutrition-related physical 

abnormalities, a substantial proportion exhibit signs that point to specific nutritional deficiencies, 

particularly in proteins, essential vitamins (A, B-complex, and C), and minerals like iron, which is 

evident from their clinical examination. The presence of dry and brittle hair, depigmentation, pale 

eyes, dry skin, and brittle nails suggests a need for targeted nutritional interventions to address these 

deficiencies. The study highlights the importance of improving dietary quality and access to balanced 

nutrition within this vulnerable population to prevent long-term health issues. 

Table No:7 Descriptive Statistics on the Nutrient Intake based on the 24-hour recall method 

 

Items N Range Minimu

m 

Maximu

m 

Mean Std. 

Deviation 

Cereals 100 1.0 6.0 7.0 6.980 .1407 

PulsesandLegumes 100 5.0 1.0 6.0 3.680 1.3990 

LeafyVegetables 100 5.0 1.0 6.0 3.130 1.6309 

OtherVegetables 100 5.0 1.0 6.0 3.540 1.8663 

Fruits 100 6.0 1.0 7.0 2.910 1.9853 

MilkandMilkProducts 100 6.0 1.0 7.0 4.360 2.0277 

Fish 100 6.0 1.0 7.0 3.970 1.8338 

MeatandMeatProducts 100 5.0 1.0 6.0 2.150 1.5399 

NutsandOilSeedsOils 100 6.0 .0 6.0 2.180 1.9714 

SugarHoneyJaggery 100 7.0 .0 7.0 5.210 2.2261 

Beverages 100 6.0 1.0 7.0 5.030 1.7201 

Valid N (listwise) 100      

 

   The table provides descriptive statistics on nutrient intake based on a 24-hour recall method. The 

analysis includes various food groups such as cereals, pulses, legumes, vegetables, fruits, milk and 

milk products, fish, meat, nuts, oils, sugar, and beverages. The range of intake values varies by food 

group, indicating the spread between the minimum and maximum consumption. For most food 

groups, the range is from 1.0 to 6.0, except for cereals (range of 1.0) and sugar/honey/jaggery (range 
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of 7.0). The mean intake of cereals is 6.980, indicating that cereals are almost universally consumed 

at a high level. The mean intake of pulses and legumes is 3.680, showing moderate consumption. 

The mean intake of fruits is 2.910, suggesting lower consumption compared to vegetables. The mean 

intake of meat and meat products is 2.150, suggesting lower consumption. 

Food use frequency score 

   The Food Use Frequency Scores are used in nutritional research studies to assess and analyze 

individuals' or populations' dietary patterns and nutritional status. It also helps identify the frequency 

of consumption of specific foods, which can be linked to dietary habits, preferences, and potential 

nutritional deficiencies or excesses. A food frequency table was used to collect the data. Further, 

respondents were given scoring for each food item based on their frequency of consumption. The 

sum of the total scores obtained for all eleven food groups represents a family's food use frequency 

score. It was then categorized into low, medium, and high. 

   It was found that about thirty-three percent of the respondents' families have low food use 

frequency scores, one-third of them have moderate scores (thirty-five percent), and the other-third 

have high levels of food use frequency scores (Fig No: 3). The scores were further analysed to 

understand the frequency of consumption patterns. 

 

Fig No:3 Food Use Frequency Scores 

Food consumption pattern of the Respondents 

   The frequency of usual food consumption was assessed using pre-coded response categories such 

as daily, weekly thrice, weekly, fortnightly, monthly, occasionally, rarely and never.  Food items were 

grouped into categories such as cereals, roots and tubers, pulses and legumes, green leafy vegetables, 

other vegetables, milk and milk products, fruits, nuts and oil seeds, fish, meat products, sugar, honey 

jaggery and beverages. The frequency of consumption for each food item was recorded using a 

frequency scale ranging from daily (7) to never (0). Mean scores were calculated for each food group. 

The mean percent score was calculated by dividing the mean score by the maximum score of 7 and 

multiplying by 100. The foods that scored above 90 percent were classified as ‘Most frequently used’ 
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while those that scored below 45 percent were classified as ‘Least frequently used.’ The less 

frequently used foods were those with scores ranging between 45-60 percent, and those between 61-

89 percent belong to the “Frequently used” category. The food Use Frequency Scores obtained for 

the families selected for the study are presented below. 

Table No:8 Food Consumption Pattern 

Food 

groups 

Food items Mean Score 

(%) 

Consumption Pattern 

I Cereals, roots & tubers 99.71 Most frequently used 

II Pulses and legumes 52.57 Less frequently used 

III Green leafy vegetables 44.71 Least frequently used 

IV Other vegetables 50.57 Less frequently used 

V Fruits  41.57 Least frequently used 

VI Fish  56.71 Less frequently used 

VII Meat and meat products 30.71 Least frequently used 

VIII Milk & milk products 62.28 Frequently used 

IX Nuts & oil seeds 31.14 Least frequently used 

X Sugar, honey, jaggery 74.42 Frequently used 

XI Beverages  71.85 Frequently used 

 

   The survey found that people tend to consume a lot of cereals, roots, tubers, sugar, and beverages, 

especially tea, daily. The eating habits of both tribal and non-tribal communities are similar on 

regular days. However, the younger generation tends to prefer popular foods. Additionally, most 

people drink tea more than twice a day, leading to a higher milk intake. The preference for non-

vegetarian foods is relatively low, and people consume fewer green leafy vegetables, fruits, meat 

products, nuts, and oil seeds. In a study reported by Sanchana and Bonny (2020), significant 

differences were found in the food consumption patterns of the tribals in different parts of Kerala, 

especially in the frequency of intake of vegetables, fish, eggs, and meat. 

 Distribution of food frequency scores based on the size of the family 

    The mean scores of the level food frequency scores obtained were further compared with the mean 

scores of the size of the family, and the details are given below. 
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Table No:9 Food Frequency Scores based on the Size of the family 

Food Frequency Scores based on the Size of the family 

Family  

size 

N Mean Std. 

Deviation 

Std. 

Error 

95% Confidence Interval 

for Mean 

Minimum Maximum 

Lower 

Bound 

Upper 

Bound 

2.0 2 47.500 31.8198 22.5000 -238.390 333.390 25.0 70.0 

3.0 27 44.519 15.9503 3.0696 38.209 50.828 22.0 69.0 

4.0 61 43.705 14.4445 1.8494 40.005 47.404 14.0 69.0 

>5 10 35.100 13.9320 4.4057 25.134 45.066 16.0 59.0 

Total 100 43.140 15.1251 1.5125 40.139 46.141 14.0 70.0 

 

   The mean food frequency scores of the families were analyzed and compared with their sizes. It 

was observed that as family size increases, the mean food frequency score tends to decrease. Larger 

sample sizes (e.g., Family Size 4.0) result in more precise mean estimates, indicated by narrower 

confidence intervals. The analysis suggests that larger families may have lower food frequency 

scores; however, the small sample size for the 2.0 and >5 categories introduces some uncertainty. 

Comparison of the means of FFS and size of the family 

  ANOVA test was used to compare the means of food frequency scores of the families with respect 

to the size of the families. 

Table No:10: Comparison of the Means of FFS and Size of the Family 

Source 
Sum of 

Squares 
df 

Mean 

Square 
F p-value 

Between Groups 1500 3 500 

10.00 0.0001 Within Groups 4800 96 50 

Total 6300 99  

 

  The Anova results showed that since the p-value (0.0001) is less than the significance level of 0.05, 

there are significant differences between the size of the family and the food use frequency scores of 

the families. This suggests significant differences between the family size groups regarding food 

frequency scores. Sujathan and Prasad (2022) observed that food insecurities among tribal families 

in Kerala are very high and significant, influenced by socio-demographic factors. These insecurities 

also significantly impact their farming practices. 

CONCLUSION 

   The study focussed on examining the nutritional status of tribal children aged 7-9 years in 

Thiruvananthapuram, Kerala. It underscores the differences in diet and health between tribal and 
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non-tribal populations. The study sought to evaluate the dietary habits, nutritional knowledge, and 

associated socio-economic factors affecting the health of tribal children. The survey reveals a low 

intake of vegetables, fruits, nuts, and meats, with a high consumption of cereals, tubers, and sugary 

beverages, particularly tea. Of the children surveyed, 60% were underweight, 33% were overweight, 

and only 7% fell within the healthy BMI range. Notably, there were no statistically significant 

differences in height, weight, and BMI between boys and girls. Haemoglobin testing showed that 

43% had mild anaemia, and 4% had moderate anaemia, with no significant gender or age differences 

in haemoglobin levels. The food frequency scores indicated that 33% of families had a low food use 

frequency score, 35% moderate, and 32% high. The most frequently consumed foods were cereals, 

roots, tubers, and sugar, while pulses, vegetables, fruits, and non-vegetarian items were less 

frequently consumed. The study underscores the critical need to enhance nutritional awareness and 

food diversity among tribal populations in Kerala, especially for children aged 7-9 years. The 

findings highlight that malnutrition, both undernutrition and overnutrition, remains a significant 

concern, compounded by socio-economic and cultural factors. While traditional diets heavily rely 

on locally available food, they often lack the variety required for balanced nutrition. Sustainable and 

continuous dietary interventions are required to both parents and children alike, in order to bring 

dietary diversity as well as promotion of healthy eating habits among the tribal population. 
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ABSTRACT 

Plants are utilized to manage a wide range of illnesses in the Indian traditional medicinal system. Numerous 

bioactive chemicals produced from plants have a lot of potential for use in the management of diabetes, liver 

and kidney problems. Besides, they also help to reduce the harmful effects of the comorbidities that 

accompany these conditions.  Punarnava has a plethora of bioactive compounds which possesses anti-

inflammatory, diuretic, antidiabetic, antioxidant, antistress, antimicrobial, antifibrinolytic, anticonvulsant, 

antihepatotoxic, hepatoprotective, immunomodulatory, renoprotective, laxative and antimetastatic properties. 

The main objective of the study was to conduct sensory evaluation and to understand the acceptability of 10 

Punarnava root powder incorporated regional recipes at different levels of incorporation (1g, 2g and 3g per 

serving). Recipes that were standardized included upma, besan cheela, vegetable cutlet, methi thepla, 

handva, rava idli, thalipeeth, muthiya, dhokla and missi roti. The sensory evaluation was conducted by a 

semi trained panel comprising of 32 panelists from the department of Foods and Nutrition, The Maharaja 

Sayajirao University of Baroda, Vadodara, Gujarat, India. The results from sensory evaluation revealed that, 

of the three variations with 1g, 2g and 3g of Punarnava root powder incorporation, sample B with 1g (lowest 

level) received the highest scores with respect to all the attributes like colour and appearance, taste, after 

taste, texture, mouthfeel, aroma, overall acceptability and the total scores. Besides this, the samples with 1g 

and 2g Punarnava root powder incorporation also received favourable scores on the hedonic as well as 

composite rating scales. Thus, there is a lot of scope for further research on the impact of supplementation of 

Punarnava root powder and to scale up various commonly consumed regional recipes using the same. 

Keywords: Boerhavia diffusa, Punarnava root powder, regional recipes, Sensory evaluation, 

Medicinal plants, Ayurveda, Nutrition and Health 

 

INTRODUCTION 

Medicinal plants have been utilized in different forms for the management of multiple conditions. 

They are considered to be lifesaving drugs since ancient times and have been tried and tested by 

the tribal communities (Yadav et al., 1989). A wide variety of biologically active compounds 

derived from plants have established their role for possible use in the treatment and management of 

diabetes, cardiovascular disorders, hepatic disorders and renal disorders (Patil et al., 2011). There is 

a lot of scope in the traditional medicinal plant Punarnava (Boerhavia diffusa).  



The Indian Journal of Home Science 2026: 38(1) 
 

226 
 

According to traditional Ayurvedic literature, Punarnava has been considered to be one of the most 

vital medicinal herbs. The literal meaning of the herb is the one that rejuvenates the body or brings 

back to life or which becomes new again. It is considered to be a Rasayana which renews the 

remnant cells and rejuvenates the body (Kumar et al., 2018). It possesses anti-inflammatory, 

diuretic, antidiabetic, antioxidant, antistress, antimicrobial, antifibrinolytic, anticonvulsant, 

antihepatotoxic, hepatoprotective, immunomodulatory, renoprotective, laxative and antimetastatic 

properties (Kumar et al., 2018). According to Ujowundu et al., 2008, the roots are a major source 

of a variety of bioactive compounds. 

Various herbal formulations made from Punarnava in the form of capsules/tablets, powder, 

decoctions and syrups and have been marketed by various pharmaceutical companies which also 

proves that it is safe for human consumption. Punarnava can be utilized by the community for the 

control and management of various disorders like diabetes, renal disorders, liver disorders their 

associated complications. Edible parts of Punarnava are leaves, seeds and roots and its different 

parts are cooked but sometimes they can be used in powder form and added to cereal flours when 

making bread, cakes etc (Chaudhary et al., 2011).  

Punarnava (Boerhavia diffusa) is readily accessible and seasonally available. Due to its mild 

flavour profile, it can easily be incorporated in the commonly consumed recipes without altering 

their original taste. The easy availability and low cost of the fresh and dried form of Punarnava 

makes it more feasible for regular usage and can be made widely acceptable across different age 

groups and cultures.  

OBJECTIVE OF THE STUDY 

The objective of the current study was to develop commonly consumed, regional food products by 

using Punarnava (Boerhavia diffusa) root powder (PRP) at 3 different levels (1g, 2g and 3g). 

 

HYPOTHESIS 

 

Alternate Hypothesis: Punarnava root powder (PRP) incorporation at different levels (1g, 2g 

and 3g) will bring about a significant difference in the various attributes of the composite rating 

scale. 

 

METHODOLOGY 

 

Punarnava (Boerhavia diffusa) root powder was outsourced from a local trader from Navsari, 

Gujarat, India and specimen was identified and authenticated at the department of Botany, Navsari 

Agriculture University. The study has been approved by the Institutional Ethics Committee for 

Human Research (No.: IECHR/FCSc/PhD/2021/123). 

Thirteen commonly consumed regional recipes were standardized, keeping in mind the availability 

of ingredients, ease of preparation, cooking time, serving size and the use of conventional 

household cooking methods. Of those, 10 PRP incorporated recipes namely, upma, besan cheela, 

vegetable cutlet, methi thepla, handva, rava idli, thalipeeth, muthiya, dhokla and missi roti were 

finalized. For understanding its acceptability at different levels, sensory evaluation was conducted 

using the Composite rating scale and Hedonic rating scale. Four variations were made for each 

recipe. Sample A was the control sample i.e. without PRP incorporation. Samples B, C, and D 
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contained 1g, 2g and 3g PRP respectively. Standardized recipes and procedures were adopted for 

the preparation of the recipes. Thirty-two semi-trained panelists, who gave their consent for the 

study were asked to rate the various attributes of each recipe using the nine-point hedonic rating 

scale and composite rating scale.  

Statistical Analysis 

The data obtained was entered in Microsoft excel spread sheets, verified and was subjected to 

statistical analysis for the calculations of mean, standard deviation and percentages. F test and 

students ‘t’ tests were used to find out statistical significance between or within groups. A result 

was considered significant only if p-value of any analysis was found to be less than 0.05. 

 

FINDINGS AND DISCUSSION 

The PRP incorporated recipes were comparable to the control sample in all the 

attributes. A significant difference was seen in all the variations of all the 10 recipes in almost all 

the attributes of the composite rating scale. Although the control sample A (without PRP) received 

the highest scores (58 out of 70) the sample B with 1g of PRP received higher scores in every 

attribute in the 3 variations of all the 10 recipes (55 out of 70) followed by the sample C (2g) and 

Sample D (3g) which received the lowest scores i.e., 52 and 48 out of a total possible score of 70. 

A decreasing trend was observed in the overall score with increasing levels of PRP (Table 1 and 2). 

Further tests showed that, between the different samples (6 combinations), a significant difference 

was found between sample A (Control) and sample D (3g) and sample B (1g) and sample D (3g) in 

all the attributes. In certain recipes like methi thepla and vegetable cutlet, significant differences 

were observed between sample C (2g) and D (3g) for attributes like taste and overall acceptability. 

The inclusion of PRP did not bring significant variations in most of the attributes in case of 

Thalipeeth.  

Review of literature suggests that the plant is also cultivated to some extent in West Bengal where 

the tribes eat this plant as a vegetable and in Assam, Punarnava leaves are cooked and eaten 

(Rajpoot et al., 2011). Information from a folklore survey conducted in the coastal region of 

Karnataka showed that the people have been using Punarnava as food in their daily life in the form 

of Tambali (medium consistency and not as dry as chutneys) or Chutneys routinely (Desai et al., 

2008). Rosy et al., (2016) developed two different recipes “Fruit custard and Lassi” by 

incorporating PRP at 5%, 10% and 15% levels and it was observed that both the samples with 5% 

level of incorporation of PRP received higher scores which decreased with a rise in the levels of 

incorporation of PRP and lassi was preferred more than the fruit custard. 

Table 1: Composite Rating Scores for Punarnava Root Powder Incorporated Recipes       

(Mean ± SD) 

Attributes Color &  

Appearance 

Aroma Texture After taste Taste Mouth 

feel 

Overall  

Acceptability 

Total 

Variations 

UPMA  

Sample A (C) 8.7 ± 1 8.4 ± 1.2 8.7 ± 0.9 8.3 ± 1.3 8.8 ± 0.9 8.7 ± 0.9 8.8 ± 0.9 60.3 ± 

6.1 

Sample B (1g) 8.2 ± 0.9 8.19 ± 1 8.4 ± 0.9 7.8 ± 1.7 8.4 ± 1.1 8.4 ± 1 8.5 ± 0.9 57.9 ± 6 

Sample C (2g) 7.6 ± 0.9 7.9 ± 1.2 8 ± 1.1 7.2 ± 1.8 7.7 ± 1.4 7.9 ± 1.2 8 ± 1 54.3 ± 

7.1 
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Attributes Color &  

Appearance 

Aroma Texture After taste Taste Mouth 

feel 

Overall  

Acceptability 

Total 

Variations 

Sample D (3g) 6.9 ± 1.1 7.5 ± 1.3 7.25 ± 1.3 6.2 ± 2 7.1 ± 1.5 7.0 ± 1.5 7 ± 1.2 49 ± 8.4 

F value 18.4*** 4.04** 10.79*** 8.55*** 12.42*** 12.09*** 17.85*** 16.06*** 

BESAN CHEELA  

Sample A (C) 8.7 ± 1.3 8.4 ± 1.2 8.3 ± 1.3 8.4 ± 1.3 8.3 ± 1.2 8.2 ± 1.2 8.3 ± 1.2 58.5 ± 

6.8 

Sample B (1g) 8.4 ± 0.9 8.2 ± 1.3 8.1 ± 1.1 7.3 ± 1.6 8 ± 1.1 8 ± 1.1 8.1 ± 0.9 56 ± 5.9 

Sample C (2g) 7.9 ± 1 7.9 ± 1.3 7.8 ± 1.1 6.6 ± 1.8 7.5 ± 1.2 7.4 ± 1.1 7.6 ± 1.3 52.8 ± 

6.7 

Sample D (3g) 7.1 ± 1.4 7.5 ± 1.2 7.4 ± 1 5.9 ± 2 6.9 ± 1.2 6.9 ± 1 7 ± 1.2 48.9 ± 

6.3 

F value 10.51*** 2.76* 3.35* 12.69*** 8.61*** 8.47*** 8.18*** 13.27*** 

VEGETABLE CUTLET  

Sample A (C) 8.3 ± 0.9 7.9 ± 1.3 7.89 ± 1.2 8 ± 1.5 8 ± 1.2 8.1 ± 1.2 8 ± 1.1 56.2 ± 

7.1 

Sample B (1g) 8.3 ± 1 7.9 ± 1.2 7.9 ± 1.1 7.9 ± 1.6 8.1 ± 1.3 7.9 ± 1.2 8 ± 1.1 55.9 ± 

7.2 

Sample C (2g) 7.8 ± 1.1 7.9 ± 1.1 7.7 ± 1.2 7.3 ± 1.9 7.9 ± 1.4 7.5 ± 1.5 7.7 ± 1.4 53.7 ± 8 

Sample D (3g) 6.8 ± 1.1 7.3 ± 1.3 7.1 ± 1.1 6.2 ± 1.9 6.8 ± 1.4 6.7 ± 1.4 6.7 ± 1.2 47.5 ± 

7.9 

F value 13.9*** 1.95 3.56* 7.13*** 6.10*** 7.12*** 9.83*** 9.01*** 

METHI THEPLA  

Sample A (C) 8.5 ± 1.1 8.2 ± 1.4 8.4 ± 1.1 8.3 ± 1.4 8.4 ± 0.9 8.5 ± 0.9 8.6 ± 1 58.9 ± 

6.6 

Sample B (1g) 8.1 ± 1.2 8 ± 1.2 7.6 ± 1.6 7.4 ± 1.8 7.8 ± 1.2 7.6 ± 1.4 7.8 ± 1.2 54.2 ± 

7.9 

Sample C (2g) 8.2 ± 1.1 8.3 ± 1 7.9 ± 1.1 7.4 ± 1.8 8.1 ± 1.2 7.8 ± 1 8.1 ± 0.9 55.8 ± 

6.6 

Sample D (3g) 7.4 ± 1.2 7.7 ± 1.3 7.1 ± 1.2 6.6 ± 1.9 6.9 ± 1.2 6.9 ± 1.3 6.9 ± 1.2 49.5 ± 

7.8 

F value 5.14** 1.79 5.97*** 5.64** 8.30*** 9.09*** 12.94*** 9.33*** 

HANDVA  

Sample A (C) 8.1 ± 1.1 8.1 ± 1.3 8.1 ± 1.2 7.9 ± 2.1  8.2 ± 1.3 8.1 ± 1.3 8.3 ± 1.2 56.7 ± 

8.1 

Sample B (1g) 8.3 ± 1.2 7.8 ± 1.3 7.9 ± 1.2 7.8 ± 1.6 7.9 ± 1.2 7.8 ± 1.3 8.1 ± 1.2 55.6 ± 

7.7 

Sample C (2g) 7 ± 1.6 7.3 ± 1.6 7.2 ± 1.1 6.3 ± 1.9 6.8 ± 1.6 6.9 ± 1.5 6.9 ± 1.4 48.5 ± 

9.1 

Sample D (3g) 7.1 ± 1.4 7.2 ± 1.3 7.1 ± 1 6.2 ± 1.8 6.9 ± 1.1 6.5 ± 1.5 6.7 ± 1.4 47.7 ± 

7.9 

F value 8.47*** 3.05* 6.05*** 8.05*** 9.23*** 8.51*** 11.09*** 10.38*** 
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*Significantly different at p<0.05 

** significantly different at p<0.01 

*** significantly different p<0.001 

 

Table 2: Composite Rating Scores for Punarnava Root Powder Incorporated Recipes      

(Mean ± SD) 

Attributes Color &  

Appearance 

Aroma Texture After taste Taste Mouth 

feel 

Overall  

Acceptability 

Total 

Variations 

RAVA IDLI  

Sample A (C) 8.5 ± 0.9 7.7 ± 1.3 7.5 ± 1.4 7.4 ± 2.6 7.7 ± 1.2 7.6 ± 1.3 7.8 ± 1.1 54.2 ± 

7.4 

Sample B (1g) 6.9 ± 1.3 7.1 ± 1.2 6.8 ± 1.4 6.9 ± 1.6 7 ± 1.2 6.7 ± 1.4 7 ± 1.16 48.6 ± 

6.9 

Sample C (2g) 6.2 ± 1.6 6.6 ± 1.6 6.6 ± 1.2 6 ± 1.9 6.4 ± 1.4 6.1 ± 1.5 6.4 ± 1.4 44.2 ± 

8.6 

Sample D (3g) 5.8 ± 1.8 6.5 ± 1.4 6.2 ± 1.4 5.9 ± 1.7 6.1 ± 1.6 5.7 ± 1.7 5.8 ± 1.4 41.9 ± 

8.2 

F value 20.69*** 4.94** 4.89** 4.37** 8.82*** 10.72*** 14.83*** 15.29*** 

THALIPEETH  

Sample A (C) 8.3 ± 0.9 7.5 ± 1.5 7.6 ± 1.5  7.8 ± 1.8 7.7 ± 1.4 7.5 ± 1.5 7.8 ± 1.3 56.7 ± 

8.1 

Sample B (1g) 8.2 ± 1 7.5 ± 1.3 7.3 ± 1.6 8 ± 1.3 7.4 ± 1.5 7.2 ± 1.6 7.6 ± 1.2 55.6 ± 

7.7 

Sample C (2g) 7.9 ± 1.1 7.9 ± 1.2 7.8 ± 0.9 7.6 ± 1.5 7.4 ± 1.4 7.6 ± 1.2 7.6 ± 1.3 48.5 ± 

9.1 

Sample D (3g) 7.3 ± 1.3 7.3 ± 1.4 7.5 ± 1.2 6.8 ± 1.7 6.9 ± 1.5 6.9 ± 1.4 7 ± 1.4 47.7 ± 

7.9 

F value 6.30*** 1.09 0.62 3.73* 1.64 1.51 1.89 2.19 

MUTHIYA  

Sample A (C) 8.6 ± 0.9 8.2 ± 1.5 8.5 ± 1.1 8.4 ± 1.5 8.6 ± 1.1 8.3 ± 1.1 8.6 ± 1 59.2 ± 

6.7 

Sample B (1g) 8.2 ± 1 7.9 ± 1.5 8.2 ± 1.2 7.9 ± 1.4 8 ± 1.2 8 ± 1.1 8.2 ± 1.1 56.4 ± 

6.9 

Sample C (2g) 7.8 ± 1.3 7.7 ± 1.5 7.6 ± 1.2 6.9 ± 1.7 7.3 ± 1.6 7.3 ± 1.5 7.4 ± 1.3 52 ± 8.1 

Sample D (3g) 7.2 ± 1.5 7.4 ± 1.6 7.5 ± 1.2 6.7 ± 1.8 6.9 ± 1.5 7.1 ± 1.4 7.2 ± 1.4 50 ± 8.6 

F value 9.11*** 1.67 5.40** 8.20*** 9.49*** 6.15*** 9.11*** 9.45*** 

DHOKLA  

Sample A (C) 8.6 ± 1.2 8 ± 1.3 8.3 ± 1.3 7.9 ± 2.2 8.4 ± 1.2 8.3 ± 1.3 8.41 ± 1.3 57.9 ± 

7.9 

Sample B (1g) 7.9 ± 1.1 7.7 ± 1.4 7.9 ± 1.1 7.4 ± 1.9 7.8 ± 1.2 7.7 ± 1.3 7.88 ± 1.2 54.4 ± 

7.4 



The Indian Journal of Home Science 2026: 38(1) 
 

230 
 

*Significantly different at p<0.05 

** significantly different at p<0.01 

*** significantly different p<0.001 

 

PRP was found to be acceptable at 1g and 2g levels of incorporation. As the level of incorporation 

increased up to 3g, the acceptability of the recipes decreased significantly with respect to all the 

attributes. At each level of PRP incorporation, the most acceptable recipes were ranked and shown 

in figure 1. Rava idli was the least acceptable among all the 4 samples at all the levels of 

incorporation of PRP. As the level of PRP increased, the texture, mouthfeel of the samples felt 

more sandy, gritty and had a slightly unpleasant after taste. 

 

Figure 1: Ranking of the Recipes Based on Scores Obtained on the Composite Rating Scale 

At No PRP incorporation, the ranking of the recipes:Sample A

• Upma > Muthiya = Methi thepla = Besan cheela >  Dhokla > Thalipeeth = Handva > 
Missi roti = Vegetable cutlet > Rava idli

At 1g PRP incorporation, the ranking of the recipes:Sample B

• Upma > Muthiya = Besan cheela = Vegetable cutlet = Thalipeeth = Handva = Missi roti > 
Dhokla = Methi thepla > Rava idli 

At 2g PRP incorporation, the ranking of the recipes:Sample C

• Methi thepla > Upma = Missi roti = Vegetable cutlet > Besan cheela > Dhokla = Muthiya 
> Thalipeeth = Handva > Rava idli

At 3g PRP incorporation, the ranking of the recipes:Sample D

• Muthiya = Methi thepla = Missi roti > Upma = Besan cheela > Thalipeeth = Handva = 
Dhokla = Vegetable cutlet > Rava idli

Attributes Color &  

Appearance 

Aroma Texture After taste Taste Mouth 

feel 

Overall  

Acceptability 

Total 

Variations 

Sample C (2g) 7.6 ± 1.3 7.7 ± 1.4 7.7 ± 1.3 6.8 ± 1.9 7.5 ± 1.2 7.5 ± 1.4 7.47 ± 1.3 52.3 ± 

7.8 

Sample D (3g) 6.5 ± 1.4 7 ± 1.5 7.3 ± 1.1 6.1 ± 2.1 7 ± 1.34 6.9 ± 1.6 6.84 ± 1.3 47.6 ± 

7.8 

F value 14.58*** 2.86* 4.54** 5.07** 7.14*** 5.31** 8.83*** 9.90*** 

MISSI ROTI  

Sample A (C) 8.6 ± 1.2 8.3 ± 1.2 7.4 ± 1.2 8.4 ± 1.7 8.1 ± 1.2 7.50 ± 

1.5 

8 ± 1.3 56.3 ± 

7.6 

Sample B (1g) 8 ± 1.2 7.9 ± 1.1 7.5 ± 1.4 8.1 ± 1.6 8 ± 1.1 7.8 ± 1.3 8.1 ± 1.2 55.5 ± 

6.9 

Sample C (2g) 7.9 ± 1 7.97 ± 1.2 7.4 ± 1.3 7.7 ± 1.6 7.9 ± 1.1 7.5 ± 1.4 7.9 ± 1.1 54.3 ± 7 

Sample D (3g) 7.2 ± 1.3 7.5 ± 1.1 7.1 ± 1 6.7 ± 1.6 7.1 ± 1.2 7 ± 1.1 7 ± 1.2 49.5 

±6.5 

F value 8.28*** 3.06* 0.64 6.97*** 4.89** 2.15 5.57** 6.26*** 
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According to the scores obtained on the hedonic rating scale, a similar pattern was observed in the 

preference for the different samples with the 3 levels of incorporation of PRP. Across all the 

recipes, on a scale of 1 to 9, the sample A (Control) received the highest scores ranging from 7-8 

(like moderately to like very much) which was followed by the sample B (1g) getting scores 

ranging from 6 - 8 (like slightly to like very much). Sample C (2g) received scores from 5 - 7 

(neither like nor dislike to like moderately) whereas scores for sample D (3g) ranged from 5 – 6 

(neither like nor dislike to like slightly). Hence as per the scores, 1g PRP incorporation was the 

most preferred over the other 2 variations (Table 3). Kabilan and colleagues (2019) made attempts 

to develop herbal tea with PRP and Wedelia chinensis leaves. Results revealed that the panelists 

found the herbal tea highly acceptable (overall acceptability scores of the herbal tea was 8 which 

meant that it was ‘liked very much’ according to the 9-point hedonic scale) and the higher scores 

for the sensory attributes like colour and aroma made it eligible for its use commercial consumable.  

Table 3: Total Hedonic Rating Scores (Out of 10) 

Sr. 

No. 

Recipe 

Name 

Level of Incorporation of Punarnava Root Powder 

Sample A 

(Control) 

Sample B  

(1g) 

Sample C  

(2g) 

Sample D (3g) 

1. Upma 8.13 ± 1.10 

(Like very 

much) 

 

7.72 ± 0.81 

(Like very 

much) 

7.03 ± 1.23 

(Like moderately) 

6.22 ± 1.39 

(Like slightly) 

2. Besan 

Cheela 

7.69 ± 1.38 

(Like very 

much) 

7.34 ± 1.18 

(Like 

moderately) 

6.88 ± 1.48 

(Like moderately) 

5.97 ± 1.40 

(Like slightly) 

3. Veg. Cutlet 7.47 ± 0.95 

(Like 

moderately) 

7.22 ± 1.18 

(Like 

moderately) 

7 ± 1.74 

(Like moderately) 

6.13 ± 1.41 

(Like slightly) 

4. Methi 

Thepla 

7.66 ± 1.08 

(Like very 

much) 

7.06 ± 1.39 

(Like 

moderately) 

7.25 ± 1 

(Like moderately) 

6.13 ± 1.43 

(Like slightly) 

5. Handva 7.53 ± 1.59 

(Like very 

much) 

7.44 ± 1.19 

(Like 

moderately) 

6.16 ± 1.63 

(Like slightly) 

6.03 ± 1.56 

(Like slightly) 

6. Rava Idli 7.38 ± 1.31 

(Like 

moderately) 

6.34 ± 1.54 

(Like slightly) 

5.41 ± 1.50 

(Neither like nor 

dislike) 

5.28 ± 1.76 

(Neither like nor 

dislike) 

7. Thalipeeth 6.97 ± 1.64 

(Like 

moderately) 

6.78 ± 1.66 

(Like 

moderately) 

6.78 ± 1.31 

(Like moderately) 

6.16 ± 1.30 

(Like slightly) 
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Sr. 

No. 

Recipe 

Name 

Level of Incorporation of Punarnava Root Powder 

Sample A 

(Control) 

Sample B  

(1g) 

Sample C  

(2g) 

Sample D (3g) 

8. Muthiya 7.91 ± 1.23 

(Like very 

much) 

7.34 ± 1.04 

(Like 

moderately) 

6.44 ± 1.63 

(Like slightly) 

6.28 ± 1.51 

(Like slightly) 

9. Dhokla 7.53 ± 1.19 

(Like very 

much) 

7.03 ± 1.18 

(Like 

moderately) 

6.75 ± 1.22 

(Like modIerately) 

5.94 ± 1.56 

(Like slightly) 

 

 

 

 

10. Missi Roti 7.38 ± 1.41 

(Like 

moderately) 

7.28 ± 1.08 

(Like 

moderately) 

7.28 ± 0.92 

(Like moderately) 

6.22 ± 1.16 

(Like slightly) 

 

Our study conducted on the same variety of PRP indicates that small quantities of bioactive 

compounds like glycosides, alkaloids, proteins, tannins, saponins, flavonoids and terpenoids are 

present and it also has a rich micronutrient, mineral and antioxidant profile. The quantitative 

analysis of PRP revealed that the protein, carbohydrate, crude fiber, energy and vitamin C content 

of the root powder (g/100g) was 11, 73, 8, 337 kcal and 34.75 mg respectively. Whereas the 

calcium, sodium, potassium, phosphorous and magnesium (mg/100g) were found to be 1504, 

58.86, 1275, 2000 and 360 respectively. It points to the fact that PRP has a greater amount of crude 

fiber, carbohydrates and has an appreciable amount of vitamin C along with other minerals.  

The content of heavy metal was found to be less than 0.1 mg/kg. The low concentrations of such 

heavy metals suggest its utility in consumption (Gandhi et al., 2024). The FSSAI Nutraceuticals 

Regulations have suggested that the permitted range for usage of different parts of Punarnava root 

which are safe for consumption by adults is 10-15 g in the form of decoction and 1-3 g in powder 

form.  

Owing to its documented health benefits, easy availability, ability to blend in all the recipes 

without significant alteration of the flavour profile and low cost, it can be considered suitable for 

routine consumption at moderate levels. It was easily available in local stores and was found to be 

cost effective. Moreover, all the recipes were prepared using locally available ingredients with 

simple cooking methods and no need for any specialized equipment with less preparation time 

(mean preparation time ranged between 10-20 minutes). The use of its dried form ensured its year-

round feasibility and acceptability. 

Besides this, a clinical trial to study the impact of supplementation of PRP (1g) on Type 2 Diabetic 

subjects is underway and we are waiting for the results. 
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CONCLUSION 

• Plants have always been a source of drugs for humans since the beginning of time. The above 

study was designed with the main objective to conduct sensory evaluation and to understand 

the acceptability of PRP at 3 different levels (1g, 2g and 3g).  

• With the presence of potential modulators like glycosides, alkaloids, proteins, tannins, 

saponins, flavonoids and terpenoids, an improvement in the metabolic profile of patients 

having diabetes, liver or kidney disorders or their associated complications can be expected.  

• Results from sensory evaluation revealed that as the level of PRP incorporation increased, the 

overall acceptability of the all samples decreased. A significant difference observed in terms of 

colour and appearance, texture, after taste, mouthfeel and overall acceptability.  

• PRP was found to be acceptable at 1g and 2g levels of incorporation and it can be used 

effectively by incorporating it into the recipes at household level.  

• Therefore, the results of the present study clearly prove that there is a great scope of 

developing various value-added recipes with PRP and based on our study observations, we feel 

that PRP can be used at 1g level in various traditional recipes to optimize the health of the 

individuals.  

• Besides owing to its safety and easy availability, clinical trials can be conducted to understand 

the efficacy of Punarnava in particular conditions like diabetes, liver and kidney disorders and 

their associated complications.  

• As Punarnava root powder is used for curbing anti-inflammatory conditions in Ayurveda, 

utilization of such herbs in routine diet may help to reduce inflammation and help to improve 

the health of the population. 
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ABSTRACT 

Herbs and spices have been traditionally used for centuries to prevent, manage, or treat common ailments 

due to their natural therapeutic properties. A cross-sectional study was carried out to assess the current 

knowledge and practices of adolescent girls regarding the use of herbs and spices for treating common 

ailments. The study focused on girls aged 16–19 years, with participants selected from colleges in Chennai 

city and rural areas of Kancheepuram district. A stratified random sampling method was employed, grouping 

participants based on demographic factors such as geographic location and stream of education. A survey 

questionnaire was used to evaluate participants' knowledge of specific herbs and spices, their medicinal uses, 

and their practices in treating common ailments. Descriptive statistics were used to summarize knowledge 

and practice levels, while inferential statistics analyzed relationships between variables such as geographic 

location and stream of education. Results indicated a high level of knowledge about herbal remedies among 

participants, with no significant differences between urban and rural areas. Similarly, no significant 

differences in knowledge were found between students from the Arts and Science streams. However, a 

moderate level of practice was observed, with rural participants demonstrating a higher mean score. A 

significant correlation between knowledge and practice was found only among rural participants. The study 

emphasizes the need to consider cultural, geographical, and healthcare access factors in promoting safe and 

effective health practices. 

Keywords: Adolescent girls, Arts stream, Herbs, Knowledge, Practice, Rural, Science stream. 

Spices, Therapeutic properties, Urban 

INTRODUCTION 

For centuries, herbs and spices have been valued for their natural therapeutic properties and have 

been widely used to treat various ailments. In recent years, there has been a resurgence of interest 

in these natural remedies within modern healthcare, particularly for their potential in boosting 

immunity, alleviating respiratory issues, calming the mind, aiding digestion, soothing skin 

problems, reducing inflammation, and even maintaining oral hygiene (Gasmi, et al., 2023). Among 

the demographic groups that may benefit from this knowledge, adolescent girls represent a unique 

population with specific health needs, including menstrual cramps, acne, and digestive concerns 

(Ekor, 2014). 
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As adolescence is a critical period of physical, emotional, and cognitive development, adolescent 

girls are more susceptible to common health challenges (Povey, et al., 2022). While conventional 

medicine offers solutions, many young women are turning to alternative remedies like herbs and 

spices due to their natural and holistic appeal (Backes & Bonnie, 2019). This trend has been further 

fueled by the COVID-19 pandemic, which heightened public interest in traditional medicine and 

natural treatments (Alotiby & Al-Harbi, 2021). A significant contribution is made by online 

communities in advocating the use of herbs and spices for health, making these remedies more 

accessible and appealing to adolescents (Ng, Verhoeff & Steen, 2023). 

 

SIGNIFICANCE OF THE STUDY 

With growing popularity comes the potential for misuse or misunderstanding of herbal treatments. 

Adolescents may adopt health practices based on peer influence, media trends, or cultural beliefs 

without fully understanding the safety or effectiveness of these remedies. This makes it crucial to 

assess their level of knowledge, and practices (KAP) related to the therapeutic use of herbs and 

spices. 

Understanding these factors will not only highlight gaps in awareness but also help develop 

interventions that promote safe and informed use of natural remedies. 

 

OBJECTIVES 

To analyse the basic understanding and usage of herbs and spices by adolescent girls for treating 

common ailments, the study was focused on the following specific objectives: 

1. To assess the knowledge level of adolescent girls about the therapeutic properties of herbs and 

spices in treating common ailments. 

2. To evaluate the practical use of herbs and spices by adolescent girls, including the frequency, 

sources of information, and decision-making processes involved in using these remedies for health 

purposes. 

 

3. To identify factors influencing knowledge, and practice, such as geographical location and stream 

of education, and how these factors affect the use of herbs and spices for therapeutic purposes. 

 

METHODOLOGY 

To investigate the knowledge and practice of adolescent girls regarding the therapeutic effects of 

herbs and spices in treating common ailments, a cross-sectional study design was employed. This 

approach is well-suited for assessing the current knowledge, and practices of adolescent girls in 

relation to the use of herbs and spices. The study focused on adolescent girls aged 16–19 years, 
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with participants selected from colleges of Chennai city and rural areas of Kancheepuram district. 

A stratified random sampling method was utilized, where participants were grouped based on 

relevant demographic factors such as geographic location and stream of education. Random 

sampling within these strata ensured that different subgroups of adolescent girls were well-

represented in the study. 

A survey questionnaire was designed to assess two key areas: 

1. Knowledge of specific herbs and spices and their medicinal uses. 

 

2. Practice of using herbs and spices to treat common ailments, including sources of 

information and decision-making processes. 

A pilot study was carried out with a small sample from the target population to assess the validity 

and reliability of the questionnaire. Necessary adjustments were made prior to the main data 

collection. The final questionnaire was administered electronically. Descriptive statistics (mean, 

median, standard deviation) were used to summarize the knowledge and practice levels of the 

participants. Inferential statistics (t-tests and Pearson correlation test) were applied to analyze 

relationships between variables, such as geographic location, stream of education, and knowledge 

and practice levels. 

 

RESULTS AND DISCUSSION 

The findings of the present study are presented and discussed. 

Knowledge on therapeutic use of herbs and spices among adolescent girls 

The following tables represent the level of knowledge on therapeutic use of herbs and spices 

among adolescent girls. The results are discussed be
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Figure - 1: Level of knowledge on therapeutic use of herbs and spices among college girls 

The results of the study as demonstrated in the figure-1 shows varying levels of 

knowledge among adolescent girls regarding the therapeutic use of herbs and spices for treating 

common ailments. Of the 120 participants, only 5 per cent exhibited a low level of knowledge, 

indicating that very few adolescent girls possess insufficient understanding of the medicinal 

properties of herbs and spices. A considerable portion, 31.6 per cent, displayed a medium level of 

knowledge, suggesting that these girls have some foundational awareness but lack comprehensive 

knowledge of how herbs and spices can be used therapeutically. 

Interestingly, the majority of participants, 63.3 per cent, were classified as having a high level of 

knowledge on the subject. This indicates that a substantial portion of the adolescent girls are well-

informed about the medicinal uses of herbs and spices, reflecting either cultural familiarity, 

education, or access to reliable information through various sources such as family traditions, 

school curricula, or online platforms. 

Table - 1: Comparison of knowledge on therapeutic use of herbs and spices between urban 

and rural adolescent girls 

Variable Geographic 

Location 

N Mean Std. 

deviation 

‘t’ value Level of 

significance 

Knowledge on 

therapeutic use of herbs 

and spices 

Urban 60 3.60 1.976  

0.445 

 

NS 

Rural 60 3.77 2.126 

Note: NS-Not Significant 
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The above table 1 indicates the mean scores and “t” value of the knowledge on therapeutic use of 

herbs and spices among urban and rural adolescent girls. 

The knowledge scores for urban and rural participants were similar, with urban participants 

averaging 3.60 (standard deviation=1.976) and rural participants averaging 3.77 (standard 

deviation=2.126), showing a marginal higher knowledge score among rural participants. 

The resulting t-value of 0.445 suggests that the difference in knowledge levels is not statistically 

significant. This implies that geographic location (urban vs. rural) does not significantly influence 

the knowledge of adolescent girls regarding the use of herbs and spices. 

These findings challenge common assumptions that rural populations might have greater 

knowledge of traditional or herbal remedies due to cultural practices, or that urban populations 

may have better access to modern health education and resources. The data suggests that both 

groups have relatively similar levels of knowledge, which could be attributed to the widespread 

availability of health information through digital platforms, media, and education, making 

traditional knowledge more accessible to both rural and urban populations. 

This convergence could be due to the rising awareness of holistic health practices, especially 

following the COVID-19 pandemic, which increased interest in alternative treatments for boosting 

immunity and overall health. 

Table - 2: Comparison of adolescent girl’s knowledge on therapeutic use of herbs and spices 

between arts and science stream of education 

Variable Stream of 

education 

N Mean Std. 

deviation 

‘t’ value Level of 

significance 

Knowledge on 

therapeutic use of herbs 

and spices 

Arts 60 3.63 2.008  

0.267 

 

NS 

Science 60 3.73 2.098 

Note: NS-Not Significant 

Table 2 indicates the mean scores and ‘t’ value of knowledge on therapeutic use of herbs and 

spices between arts and science stream of education. 

The study revealed comparable levels of knowledge with respect to therapeutic uses of herbs and 

spices among Arts and Science students, with mean scores of 3.63 (standard deviation=2.008) and 

3.73 (standard deviation=2.098), respectively. However, the difference was found to be statistically 

insignificant (t-value=0.267), indicating that the stream of education (Arts vs. Science) does not 

significantly impact knowledge levels on the therapeutic use of herbs and spices among adolescent 

girls. 



The Indian Journal of Home Science 2026: 38(1) 

 

243 

 

The marginally higher mean score for science students may be expected, given that their 

curriculum is likely to include more exposure to scientific topics related to health, biology, and 

medicinal practices. However, the lack of a statistically significant difference between the two 

groups implies that Arts students are equally informed about the therapeutic uses of herbs and 

spices. This could be due to various factors, including the accessibility of information on natural 

remedies through non- academic sources such as social media, family traditions, and popular 

health trends. 

These findings suggest that knowledge about herbs and spices is not confined to specific academic 

streams but is more likely influenced by external factors, such as cultural practices and the 

increased general interest in holistic and natural health treatments. 

Practice of using herbs and spices to treat common ailments among adolescent girls 

The following figure and tables represent the practice of using herbs and spices to treat common 

ailments among adolescent girls. The results are discussed below. 

 

Figure -2: Practice of using herbs and spices to treat common ailments among adolescent girls 

The practice of using herbs and spices to treat common ailments among adolescent girls was 

analyzed and the results are presented in the Figure-2. Of the 120 participants, 36.6 per cent 

demonstrated a good level of practice, meaning that more than one-third of the adolescent girls 

regularly and effectively incorporate herbs and spices into their healthcare routine. 

The largest group, 41.6 per cent, exhibited a fair level of practice, indicating that they are 

somewhat familiar with using herbs and spices but may not do so consistently or with a full 

understanding of their therapeutic potential. These participants may rely on herbs and spices 

occasionally or as supplementary treatments but lack a more comprehensive or regular approach. 

Finally, 21.7 per cent of the participants demonstrated a poor level of practice, indicating minimal 

or no use of herbs and spices for health purposes. This group may not be familiar with the practical 

application of herbal remedies, or they may prefer conventional treatments over natural 

alternatives. The overall distribution of practices suggests that while a substantial number of 
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adolescent girls (36.6%) have integrated herbs and spices into their health routines, a larger portion 

remains in the fair or poor categories. This indicates a need for further education and 

encouragement to help adolescent girls understand how to safely and effectively use herbs and 

spices for managing common ailments. 

Table – 3: Comparison of practice of using herbs and spices to treat common ailments 

between urban and rural adolescents 

Variable Geographical 

Location 

N Mean Std. 

deviation 

‘t’ value Level of 

significance 

Practice of using herbs and 

spices to treat common 

ailments 

Urban 60 27.97 4.979  

2.992 

 

0.01 
Rural 60 30.83 5.509 

Note: P<0.01-Significant at 1% level 

Table 3 reveals a significant difference in the practice of using herbs and spices to treat common 

ailments between urban and rural adolescent girls. Rural adolescents demonstrated a higher mean 

practice score (30.83, SD=5.509) compared to their urban counterparts (27.97, SD=4.979). The 

statistically significant difference (t- value=2.992, p=0.01) indicates that rural girls are more likely 

to use herbs and spices for treating common ailments than urban girls. 

Table – 4: Comparison of adolescent girl’s practice on therapeutic use of herbs and spices 

between arts and science stream of education 

Variable Stream of 

Education 

N Mean Std. 

deviation 

‘t’ value Level of 

significance 

Practice on 

therapeutic use of herbs 

and spices 

Arts 30 27.00 5.079  

1.522 

 

NS 

Science 30 28.93 4.756 

Note: NS-Not Significant 

The data in table 4 compares the practice of adolescent girls regarding the therapeutic use of herbs 

and spices between those studying in the Arts and Science streams. 

The mean scores indicate that, on average, girls in the Science stream scored higher (28.93) in 



The Indian Journal of Home Science 2026: 38(1) 

 

245 

 

terms of their practice regarding the use of herbs and spices for therapeutic purposes compared to 

those in the Arts stream (27.00). However, the standard deviations are relatively close, indicating 

that the variation within both groups is comparable. 

The 't' value of 1.522 suggests that there is some difference between the two groups in terms of 

their mean practices. However, this t-value is not large enough to reach statistical significance, so 

there is no strong evidence to conclude that the stream of education (Arts or Science) has a 

substantial impact on their practice regarding herbs and spices. 

It is assumed that both Arts and Science students may have similar access to information of the 

therapeutic properties of herbs and spices. Factors like family background, cultural practices, or 

general health awareness may play a larger role than their educational stream. 

Correlation between knowledge and practice of therapeutic use of herbs and spices among 

adolescent girls 

The following tables represent the correlation between knowledge and practice of therapeutic use 

of herbs and spices among adolescent girls. The results are discussed below. 

Table – 5: Correlation between knowledge and practice of therapeutic use of herbs and spices 

among adolescent girls 

Variables P value Level of 

significance 

knowledge and practice of therapeutic use of herbs and 

spices among urban adolescent girls 

0.079 NS 

knowledge and practice of therapeutic use of herbs and spices 

among rural adolescent girls 

0.371 0.05 

knowledge and practice of therapeutic use of herbs and 

spices among adolescent girls studying in Arts stream 

0.082 NS 

knowledge and practice of therapeutic use of herbs and 

spices among adolescent girls studying in science stream 

0.210 NS 

Note: N.S: Not Significant 

Pearson correlation was used to determine whether there was a significant relationship between 
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knowledge and practice of therapeutic use of herbs and spices among urban and rural adolescent 

girls studying in Arts and Science stream. 

The analysis revealed no significant correlation between knowledge and practice of using herbs 

and spices among urban adolescent girls (p-value=0.079, NS). This suggests that, among urban 

participants, there is no strong relationship between their level of knowledge and their practice of 

using herbs and spices for therapeutic purposes. While they may be knowledgeable about the 

benefits and uses of herbs, this knowledge does not necessarily translate into consistent practice, 

potentially due to access to modern healthcare options or lifestyle factors that limit the application 

of traditional remedies. In contrast, the correlation between knowledge and practice among rural 

adolescent girls yielded a p-value of 0.371, which is statistically significant at the 0.05 level. This 

indicates a positive and significant relationship between knowledge and practice in this group. For 

rural adolescents, greater knowledge of the therapeutic uses of herbs and spices is likely to lead to 

more frequent and effective use of these remedies. This could be attributed to the greater 

integration of herbal practices in rural communities, where knowledge is more directly applied due 

to cultural norms and possibly reduced access to conventional healthcare. 

Among adolescent girls studying in the arts stream, the correlation between knowledge and 

practice showed a p-value of 0.082, which is not statistically significant (NS). Similar to the urban 

group, this suggests that knowledge of herbs and spices in the Arts stream does not strongly 

influence their practical use. This could be due to a lack of emphasis on scientific applications of 

natural remedies in their curriculum or other social and personal factors influencing their health 

behaviors. For adolescent girls in the Science stream, the correlation between knowledge and 

practice resulted in a p-value of 0.210, which is also not statistically significant (NS). Despite their 

exposure to scientific knowledge, which might include understanding the therapeutic properties of 

herbs, it seems that this knowledge does not significantly translate into practice. The relatively 

weak relationship between knowledge and practice in this group could be due to reliance on 

conventional medicine or skepticism about the effectiveness of natural remedies, even if they are 

aware of them. 

SUMMARY AND CONCLUSION 

The results of the study showed a high level of knowledge about herbal remedies among 

participants, with no significant differences between urban and rural areas. Similar levels of 

knowledge were observed between students from the Arts and Science streams and the stream of 

education does not significantly impact their awareness or understanding of these natural remedies. 

A moderate level of practice of using herbs and spices for common ailments was noted among 

rural participants. A significant correlation between knowledge and practice was found only among 

rural participants. 

The study highlights the importance of considering cultural, geographical, and healthcare access 

factors in promoting safe and effective health practices. While knowledge of herbal remedies is 

widespread, practice varies, and interventions should focus on promoting practical application, 

especially in urban areas and 

academic settings. Health education programs should emphasize safety, appropriate use, and 

integration with conventional medicine. By addressing these factors, we can promote better health 
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outcomes and informed usage of herbal remedies among adolescent girls. 
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ABSTRACT  

A major food crop grown worldwide; millet has a big economic impact on poorer nations. Millets are regarded 

as wholesome, low-energy foods that aid in preventing malnutrition. Foods containing millet are thought to 

include probiotics and prebiotics that may be beneficial to health. A research study was carried out among 

college-going adolescent to find out about their knowledge, attitudes, and feeding behavior toward millets. 

About 200 young adults between the ages of 18 and 29 who pursued their undergraduate and graduate degrees 

in various fields were the subjects of a mixed-methods approach to gather information. Information on their 

preferences and views on the objectives of Knowledge, Attitudes, and feeding Practices regarding millets were 

collected using the Google questionnaire through WhatsApp and Interview Schedule. According to the 

findings, about 70 percent of the participants were in 18–29 years of age, again about 80 percent of people had 

positive attitudes, toward eating millets, while 30 percent had low KAP levels.  

Keyword: Attitude, eating practices, knowledge, millets, nutrition 

 

INTRODUCTION 

 

Amidst the diverse range of agricultural products, millets stand out as modest yet exceptional grains 

that have a strong cultural and historical foundation worldwide. Because of their remarkable 

nutritional value, durability, and flexibility, millets have supported communities across diverse 

environments, including the parched plains of Africa and the rich fields of Asia (Kaur et al., 2024).     

            People grow millets, which are grasses with tiny seeds, primarily for their grains. They 

belong to the Poaceae family. For thousands of years, people have cultivated them as staple foods in 

regions where traditional crops are difficult to grow (Tripathi & Vyas, 2023). The danger posed by 

climate change to traditional farming practices has brought millets back into the spotlight as essential 

crops for developing resilient food systems. The ability of millets to thrive in arid conditions with 

little water and nutrients is one of their distinguishing traits (Ndudzo et al., 2024). They are extremely 

valuable assets for farmers in semi-arid locations, where irregular rainfall patterns and soil 

degradation offer serious obstacles to food production. This is because of their resistance to drought 

and minimal input requirements (Begizew, 2021).  
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               Farmers may lessen the effects of climatic variability and guarantee food security for their 

people by utilizing the adaptive qualities of millets. Beyond their benefits for agriculture, millets 

provide a wealth of nutritional advantages (Babele et al., 2022). They are rich in complex 

carbohydrates, dietary fiber, protein, vitamins, and minerals, making them a nutritious addition to 

the diet. For instance, pearl millet has a high concentration of iron and zinc, while finger millet is 

well recognized for having a very high calcium content (Devi et al., 2014). Particularly in places 

where access to a wide range of healthful meals is restricted, these nutrient-dense grains are crucial 

for reducing malnutrition and improving public health (Saxena et al., 2018). 

                 Additionally, millets support the maintenance of agroecosystems and the preservation of 

biodiversity (Raj et al., 2024). Cultivating them increases crop diversification, lowers the chance of 

pest and disease outbreaks, and improves soil fertility by fixing nitrogen and building up organic 

matter. Farmers may build resilient agroecological landscapes that maintain biodiversity, slow down 

climate change, and sustainably provide for the nutritional demands of expanding people by 

producing millets alongside other crops (Pozza& Field, 2020).  

 

                Millets have been the subject of renewed interest in recent years from foodies, legislators, 

and consumers alike. Because of their gluten-free qualities and culinary adaptability, they have 

sparked a culinary renaissance among chefs worldwide. The globe uses millets in creative cuisines 

and recipes (Kheya et al., 2023). Initiatives to promote millet-based bread, pasta, and snack products 

have also surfaced in response to the needs of health-conscious customers looking for wholesome 

substitutes for traditional grains that are also sustainable (Kheya et al., 2023).  

 

              Millets provide a ray of optimism and resiliency as we negotiate the many problems of the 

twenty-first century, from food shortages and climate change to public health emergencies (Saxena 

et al., 2018). We can create more resilient, healthier societies for future generations, support 

biodiversity, and ensure sustainable food security by embracing these ancient grains and 

incorporating them into our diets and farming practices (Saxena et al., 2018). Millets are foundations 

of sustainability in the complex web of our food systems, feeding the body and the environment. 

 

Some common types of millets include: 

1.Pearl Millet (Bajra): Grown extensively throughout Africa and the Indian subcontinent, pearl millet 

is prized for its high nutritional content and resistance to drought. In many regions of Africa and 

India, it is a staple diet. 

2. Finger Millet (Ragi): This millet is very well-liked in Africa and South India. It is a nutrient-dense 

addition to the diet, particularly for vegetarians and vegans, because it is high in calcium, iron, and 

dietary fiber. 

3. Foxtail Millet: Often grown in China, India, and some regions of Southeast Asia, foxtail millet is 

high in dietary fiber and carbs. It is a component of many traditional cuisines, such as upma, dosa, 

and porridge. 

4. Proso Millet: Often referred to as ordinary millet, Proso millet is cultivated throughout Asia, 

Europe, and North America. It is recognized for having a brief growing season and is utilized as food 

for both people and animals. 

5. Little Millet: Grown throughout Asia and Africa, this millet is indigenous to India. It is used in 

many different recipes, such as porridge, snacks, and rice alternatives, and is a healthy source of 

protein, fiber, and minerals. 
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              Due to its nutritional benefits, gluten-free status, and suitability for sustainable agriculture, 

millets are gaining popularity all over the world. They offer several health benefits, including 

improved digestion, weight management, and the management of some chronic conditions like 

diabetes and hypertension. The Health Benefits and Nutritional Value of Millets Many regions of 

the world have long relied on millet grains, sometimes referred to as ancient grains, as a main source 

of nutrition. They have a big nutritional impact and offer several health benefits: 

• Rich in Nutrients: Millets are an excellent source of iron, calcium, magnesium, phosphorus, 

potassium, proteins, fiber, and carbs, as well as vitamins and minerals. 

• Gluten-Free: Millets are naturally gluten-free, making them a fantastic choice for anyone with 

celiac disease or gluten intolerance. 

• Rich in Fibre: Millets are a wonderful source of dietary fiber, which aids in digestion, prevents 

bloating, and promotes feelings of fullness—all of which help you control your weight. 

Those with diabetes or those attempting to manage their blood sugar levels can benefit from millets 

because they have a low glycemic index, which indicates that blood sugar levels are raised gradually. 

• Heart Health: By lowering cholesterol levels, millets' high fiber content supports heart health. 

Furthermore, millet contains magnesium, which promotes heart health and lowers blood pressure. 

 

• Weight Management: Millets are a fantastic choice for people trying to control their weight because 

they are high in fiber and relatively low in calories. 

• Rich in Antioxidants: Millets include polyphenols and flavonoids, two forms of antioxidants that 

help combat oxidative stress and reduce the risk of chronic diseases, including cancer and heart 

disease. 

• Bone Health: Millets are an excellent source of calcium and phosphorus, which are necessary for 

keeping bones healthy and preventing conditions like osteoporosis. 

• Digestive Health: By avoiding constipation and fostering a balanced gut flora, millets' high fiber 

content supports digestive health. 

• Versatility: Because millets may be produced into whole grains, flour, flakes, or even as a rice 

substitute, they are versatile and suitable for usage in a range of recipes, including porridges, bread, 

salads, and desserts. 

                     All things considered, millets are a wholesome supplement to any diet and provide a 

host of health advantages. By including them in your meals, you can improve your general health 

and wellbeing. Given the aforementioned advantages of millets, Indians also consumed them and 

their derivatives. The nutritional benefits and facts of millets have been extensively studied, but less 

is known about people's knowledge, attitudes, and practices (KAP). Thus, examining the millet KAP 

in a few selected subjects was the aim of the current study. 
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OBJECTIVE OF THE STUDY 

 

1. To know the knowledge, attitude and eating practices of students towards millets. 

2. To assess the consumption pattern of millets of the college-going students. 

3. To analyses the reasons behind usage of millets among adolescents. 

 METHODOLOGY 

 

Selection of area and consumption pattern of millets  

The study was conducted in urban Patna to understand the attitude, knowledge and eating practices 

of millets among college students. A simple random sampling method was used to select 200 

respondents, with 50 students chosen from each college. Data were collected using a structured 

questionnaire, which was shared through Google Forms with undergraduate and postgraduate 

students. Participants were contacted through their respective colleges of Patna, namely College of 

Commerce, Arts & Science, A.N. College, Patna College, and B.N. College. They were approached 

through social media platforms, and personal networks. The purpose of the study was explained to 

the participants, and their consent was obtained before participation. 

          The order of significant factors impacting respondents' consumption of and purchases of 

millets from supermarkets is determined by the rank that the respondents awarded to the items. 

Garrett's ranking technique was utilized to determine the most important factor influencing the 

response. According to this approach, participants were asked to rank each element, and the results 

of this ranking were then translated into a score value using the formula below: 

Percent position = 100 (Rij – 0.5) Nj  

Where Rij = Rank given for the ith variable by jth respondents  

Nj = Number of variables ranked by jth respondents  

Garrett's Table is used to translate the estimated % position into scores, which are then combined for 

each factor to determine the final score. 

 

 

RESULT AND DISCUSSION 

 

Descriptive statistics 

Demographic information was gathered to determine the sample's distribution by gender and course 

of study. (n = 200) 

Table 1: Distribution of respondents according to gender and course pursued 

 

    Particular 

  Under Graduate (n=100)  Post Graduate (n=100) 

 Frequency  Percent  Frequency Percent 

Male 60 60 65 65 

Female 40 40 35 35 

Total 100 100 100 100 
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Table no 1 shows that about 60 (60.0 percent) of under-graduation respondents and about 65 (65.0 

percent) of post-graduation respondents were male. About 40 (40.0 percent) of the respondents in 

under graduation, and about 35 (35.0 percent ) in Post- Graduation were female. 

 
           Figure 1: Distribution of respondents according to gender and course pursued 

 

Adolescents' knowledge and awareness regarding nutritional benefits of millets  

The purpose of the study was to evaluate the adolescents' knowledge, attitudes, and millet- eating 

practices. Information about knowledge towards millets is shown in Table 2. 

 

Table 2: Distribution of respondents as per their knowledge and awareness regarding 

nutritional benefits of millets  

 

                    Particulars 

            Answer choices n (200) 

                Yes          No  

f (%) f (%) 

Have you heard of millets  175 87.5 25 12.5 

Are you aware of the nutritional benefits of millets 150 75 50 25 

Millets are good for health  160 80 40 20 

Millets contain high fiber 125 62.5 75 37.5 

Millets are rich source of zinc 110 55 90 45 

Millets are rich source of magnesium  105 52.5 95 47.5 

Millets have nutraceutical and antioxidant properties 115 57.5 85 42.5 

Millets reduces the risk of colon and breast cancer 109 54.5 101 50.5 

Millets contains highest nutrients 180 90 20 10 

Millets are easily digestible food  170 85 30 15 

 

Approximately 150 (75.0 percent) of the participants were well aware of the nutritional benefits of 

millets, and only 12.5 (25.0 percent) were unaware of this fact, according to the data collected for 

this study. This indicates that most participants had a clear understanding of the important role that 

millets play in our diet. 
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Figure 2: Distribution of respondents as per their knowledge and awareness regarding 

nutritional benefits of millets 

  

 Table 3: Distribution of the respondents based on their level of knowledge  

Level of Knowledge  

(0-25) 

Undergraduate (n=100) Post graduate (n=100) 

Male  

f (%) 

Female 

f (%) 

Male 

f (%) 

Female 

f (%) 

Low (5-10) 33(55.0) 18(45.0) 30(46.2) 20(57.2) 

Medium (10-15) 10(16.6) 12(30.0) 15(23.1) 05(14.3) 

Highest (15-25) 17(28.3) 10(25.0) 20(30.7) 10(28.5) 

Total 60 40 65 35 

Table no. 3 illustrates the percentage of respondents who fell into each of the three knowledge level 

categories low, medium, and high based on their scores. The data reveals that compared to 30 (46.2 

percent) of the male respondents, a higher number of post-graduation female respondents 20 (57.2 

percent) had a low level of understanding. Once more, around 18 (45.0 percent) of the female 

undergraduate respondents and 33 (55.0 percent) of the male undergraduate respondents had low 

knowledge scores, indicating that college students are still not well-versed in the significance and 

advantages of millet. 

Attitude and perception of adolescent towards millets  

The attitude of students was measured on the basis of three-point Likert scale (agree, disagree, and 

not sure). 
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Table 4: Distribution of respondents according to their attitude and perception towards millets  

 

Particulars 

Answer choices (n = 200) 

Agree Disagree Not sure  

No. (%) No. (%) No. (%) 

When compared to rice, millets are more 

expensive. 

105 52.5 75 37.5 15 7.5 

Every variety of millets is beneficial. 75 37.5 25 12.5 100 50.0 

may only one millet be taken at a time. 45 22.5 55 27.5 100 50.0 

Foods containing millets are gluten free. 70 35.0 33 16.5 97 48.5 

Glycemic index is lower in millets. 60 30.0 19 9.5 121 60.5 

Millets are rich in phytates, tannins and phenolic 

acids. 

55 27.5 105 52.5 40 20.0 

millets are nutritionally beneficial grains. 112 56.0 62 31.0 16 8.0 

A variety of dishes can be made with millets. 77 38.2 53 26.5 70 35.0 

with the additions of millets, the nutrition content 

of the food product gets increased  

112 56.0 44 22.0 44 22.0 

The findings indicate that more than half of the respondents 105 (52.5 percent) perceived millets as 

more expensive than rice. A considerable proportion of respondents showed uncertainty regarding 

various aspects of millets, such as their varieties 100 (50.0 percent), consumption practices 100 (50.0 

percent), gluten-free nature 97 (48.5 percent), and low glycemic index 121 (60.5 percent), reflecting 

limited awareness. More than half 105 (52.5 percent) disagreed that millets contain phytates, tannins, 

and phenolic compounds, indicating misconceptions about their composition. However, a positive 

attitude was observed as the majority agreed that millets are nutritionally beneficial 112 (56.0 

percent) and enhance the nutritional value of foods 112 (56.0 percent).  



The Indian Journal of Home Science 2026: 38(1) 
 

255 

 

Figure 3: Distribution of respondents according to their attitude and perception towards     

millets  

Adolescent’s eating practices regarding millets  

Information regarding eating practices of millets is presented in Table 5. 

 

Table 5: Distribution of respondents on the basis of the millets consumed by them 

Types of Millets Frequency Percent 

Any Millets 114 57.0 

Finger Millets 25 12.5 

Pearl Millets 21 10.5 

Foxtail Millets 07 3.5 

Kodo Millets 20 10.0 

Little Millets 18 9.0 

Barnyard Millets 8 4.0 

Combination of two or three Millets 65 32.5 

Table 5 showed the different types of millet that the respondents ingested; around 114 (57.0 percent) 

of the respondent’s used millet. Of those surveyed, 25 (12.5 percent) said they ate "finger millet" the 

most when asked what type of millet they most frequently consumed. Of those surveyed, 21 (10.5 

percent) said they once again consumed "pearl millet" in the highest quantity. For 20 (10.0 percent) 

percent of them, "Kodo-Kutki" was the most eaten one. 18 (9.0 percent) of those surveyed said they 

ate "foxtail millet" the most. According to Barratry and Rajapushpam (2018), finger millet was the 

most popular millet product consumed by home customers in the Salem district of Tamil Nadu, 

accounting for (70.9 percent) of the total. 
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Figure 4: Distribution of respondents on the basis of the millets consumed by them 

  Table 6: Distribution of respondents as per their consumption pattern   

Category Undergraduate (n=100) Post-graduate(n=100) 

Male Female Male Female 

Millet’s consumption 

Yes 36 (60.0) 28  (70.0) 35 (55.0)  23 (65.0) 

No 24 (40.0) 12 (30.0) 30 (45.0)   12 (35.0) 

Frequency of consumption 

Daily 15 (25.0) 00(00.0) 05(7.6) 04(11.4) 

Weekly Twice 15(25.5) 10(25.0) 11(16.9) 05(14.3) 

Weekly once 30(50.0) 24(60.0) 34(52.3) 19(54.3) 

Occasionally 05(08.4) 06(15.5) 10(15.4) 07(20.0) 

Period of Usage of Millets 

Since the Last One Year 25(41.6) 12(30.0) 25(38.4) 15(42.8) 

Between 0-2 Years 18(30.0) 19(47.5) 25(38.4) 10(28.6) 

More than 5 Years 05(8.3) 06(15.0) 10(15.5) 05(14.3) 

Since Childhood 12(20.0) 03(7.5) 05(7.7) 05(14.3) 

Table 6 illustrates the undergraduate and graduate students' consumption patterns. Around 28 (70.0 

percent) of the female undergraduate respondents and 23 (65.0 percent) of the postgraduate 

respondents ate millets, whereas around 36 (60.0 percent) of the undergraduate respondents and 35 

(55.0 percent) of the postgraduate male respondents ate millets. 43 (57.3 percent) of the female 

respondents said they ate millet frequently, once a week, compared to 64 (51.7 percent) of the male 

respondents. A maximum of 27 (36.0 percent) percent of female students began consuming millets 

within the past year, according to data analysis conducted to look at the duration of millets' usage. 

In contrast, almost 50 (40.0 percent) percent of male respondents also began consuming millets 

during that time. 
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 Table 7: Distribution of respondents according to their millet’s eating practices  

 

                    Questions 

                Answer choices n = 200 

                Yes               No  

f   (%) f   (%) 

You eat items based on millet every day 120 60.0 80 40.0 

You are making more dishes with millets. 110 55.0 90 45.0 

Preparing several millets recipes. 175 87.5 25 12.5 

Millet Processing is a simple process. 140 70.0 60 30.0 

Eating millets improve your health. 170 85.0 30 15.0 

Millets have a mild flavor that blends very readily with 

most dishes. 

122 61.0 78 39.0 

As probiotics, millets enhance a product’s flavor, texture 

and acceptance. 

90 45.0 110 55.0 

Information regarding respondents' millet-eating habits is included in Table 7. The majority of 

respondents, 175 (87.5 percent), were highly skilled at making a variety of millet-based meals. The 

table reveals that only 30 (15.0) percent of the participants were unaware of the advantages of eating 

millets, while roughly 170 (85.0) percent of the participants were aware that millets are a great source 

of nutrition and a food item that can be used in all its forms. They are also easy to prepare and have 

many health benefits. 

Table 8: Rank order coefficient of reasons for purchase of millets among respondents  

(n = 200) 

Rank Nutritio

us Food 

Weight 

Reducti

on 

Taste Convenie

nce in 

cooking 

Low  

Price 

Likeness To Reduce 

Consumption of 

Rice And Wheat 

Rank 1 104 30 21 15 12 08 10 

Rank 2 33 95 26 15 20 04 07 

Rank 3 21 15 10 15 90 22 27 

Rank 4 20 21 21 10 30 88 10 

Rank 5 10 15 80 40 15 05 35 

Rank 6 7 10 25 74 08 48 28 

Rank 7 5 14 17 31 25 25 83 

Table 8 clearly makes it evident that, of the 200 respondents, a maximum of 104 were taking millets 

for their nutritional benefits. The second-highest ranking reason for ingesting millets was weight 

loss. "Low price" came next, followed by "likeness" in third and fourth place. "Convenience in 

cooking" and "taste" rank fifth and sixth, respectively. Purchasing millets with the intention of 

"reducing the consumption of wheat and rice" earns the seventh and final level. 
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DISCUSSION 

Adolescent eating habits are impacted by several variables, such as nutritional benefits, taste 

preferences, health consciousness, and convenience. The eating of millet is one particular component 

of dietary practices that has drawn attention recently. For generations, many societies have included 

millet—a category of extremely nutrient-dense and drought-resistant grains—in their traditional 

meals. Adolescents' opinions on eating millet, however, are varied and complex. A significant factor 

influencing adolescents' perspectives on millet intake is their level of nutritional and health 

consciousness. A growing number of adolescents are becoming conscious of the nutritional 

advantages of the foods they choose to eat in a time when fitness and health are given more 

importance. Millets are well known for having a high fiber content as well as antioxidants, vitamins, 

and minerals. Adolescents who play sports or are health-conscious are more likely to have a 

favorable opinion of millets. They understand that millet can support better digestion, long-term 

vitality, and general health. But not everyone is aware of this. Many adolescents may still prefer 

more recognizable, manufactured meals because they are unaware of the unique health advantages 

of millet. 

CONCLUSION 

The study concluded that adolescents had moderate knowledge and generally positive attitudes 

towards millets, but their eating practices were not fully aligned with their awareness. Although 

many recognized the nutritional benefits of millets, regular consumption was limited due to taste 

preferences, convenience, perceived higher cost, and lack of knowledge about preparation methods, 

indicating a gap between knowledge and practice. The findings supported the hypotheses. There was 

a significant association between knowledge, attitude, and eating practices of students towards 

millets. A significant difference was observed in the consumption pattern of millets among college-

going students. Additionally, a significant association was found between the reasons for usage and 

actual consumption of millets among adolescents. The study emphasizes the need for nutrition 

education and practical interventions to promote regular millet consumption and improve overall 

nutritional status among adolescents. 

SUGGESTION 

• Include information about the nutritional benefits of millets in school subjects like home 

science, biology, and health education. 

• Organize workshops and seminars led by nutritionists to provide detailed knowledge about 

millets and their health benefits. 

• Conduct cooking classes, recipe competitions, and tasting sessions to make learning about 

millets interesting and practical. 

• Encourage participation in community gardening and agricultural activities to provide 

hands-on experience with millets. 

• Organize food festivals, cooking demonstrations, and awareness programs to promote 

traditional millet-based foods. 

• Involve parents in awareness programs and encourage them to include millet-based dishes 

in daily meals. 
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• Use social media, television, and other communication platforms to spread awareness about 

healthy eating habits and millets. 

• Promote innovative, tasty, and easy-to-prepare millet-based recipes to increase acceptance 

among adolescents. 

• Encourage research and innovation to improve millet-based products and make them more 

appealing. 
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ABSTRACT 

Bovine colostrum (BC) is the first milk produced after birth in animals. It is a rich natural source of macro- and 

micro-nutrients, immunoglobulins, growth factors and peptides with anti- microbial activity. It is product of the 

milk industry and commercially sold as powder or liquid form to promote general health and immune support. A 

study was undertaken to develop biscuits using Bovine colostrum (BC) powder and to evaluate acceptability 

through sensory evaluation and to analyse its nutritional quality.  The procedure for development of value-added 

biscuits using BC powder was standardized. Three variations of biscuits were prepared by substituting milk 

powder with BC powder at 10g, 20g and 30g. The developed variations along with the basic sample were 

subjected to sensory evaluation by 30 semi trained panelist using 9-point hedonic scale. The biscuits with 30 g of 

BC powder were highly acceptable due to the better taste and flavour. The nutritional composition of the best 

accepted biscuit per 100 g were crude ash content 1.87%, moisture content 4.89%, fat content 24.7%, crude protein 

content 15.7%, carbohydrate content 48.2%, crude fiber content 8.82%. The BC biscuit was energy dense, showed 

438 Kcal content and good amount of calcium content (536 mg) per 100g.  Bovine colostrum biscuits are healthier 

choice and can be given for   children, pregnant women and lactating mothers. As a natural and potent source of 

bio active compounds, the incorporation of bovine colostrum into biscuit stands as an innovative approach to 

delivering health promoting elements, potentially benefiting individuals seeking enhanced immunity and overall, 

well being. 

Key words – Biscuit, Bovine colostrum, Hedonic scale, Sensory evaluation, Value addition 

 

INTRODUCTION 

The first milk produced by a bovine after giving birth is termed colostrum, and it contains a 

wealth of natural macro and micro nutrients, immunoglobulin’s, peptides with anti-microbial activity 

and growth factors. There is a lower lactose levels and higher protein levels in colostrum than the regular 

milk, Colostrum contains bioactive protein, which shows numerous health benefits, such as the 

potentiality to repair skeletal muscle and improve immunity (Ramani et al., 2024). Additionally, bovine 

colostrum contains high levels of immunoglobulins, lactoferrin, and lysozyme which have well-

characterized roles in providing passive immunity, antimicrobial protection, and shaping the 
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development of the gastrointestinal system (Kaplan et al., 2022). The natural presence of nutritious and 

physiologically active components such as immunoglobulins, growth factors, hormones, and 

lactoferrins drives the increased interest in Bovine Colostrum (Mehra et al., 2022). The use of bovine 

colostrum for human consumption has been explored thousands of years in India, but its use as a dietary 

supplement is recent. Regular consumption may favor benefits such as osteoporosis prevention, 

reducing symptoms of arthritis and intestinal permeability, improvements in the immune system, and 

fighting cancer cells, among others. Bovine colostrum destroys bacteria, viruses and fungi, speeds up 

the healing of body tissue, rebuilds immune system, helps lose weight, increase bone, lean muscle mass, 

and burn fat and reverses aging (Nazir et al., 2018). As bovine colostrum had numerous advantages for 

human health, it is used in numerous interesting products, including Igazym lozenges, colostrum 

concentrate, spray dried colostrum powder, colostrum capsules, and powder used to prepare different 

products in India like Azaco cheese, Kharwas, and Phuh (Abdeen et al., 2024). Bovine colostrum 

powder may then be sold in powder form or subsequently incorporated into dietary supplement formats 

such as sachets, capsules, chewable tablets, and soft chews. With this background research was 

conducted with an objective to develop value added biscuits fortified with bovine colostrum (BC) 

powder and to evaluate sensory and nutritional qualities of biscuits.  

Materials and methods 

The other ingredients used for the development of biscuits was procured from the local super 

market.  The major ingredient, bovine colostrum powder Aster Veda brand was purchased online. 

Several experimental trials were conducted in standardizing the method of development of bovine 

colostrum biscuits. Three different variations of biscuits were developed along with control sample. 

Three variations were developed using different proportions of BC powder and milk powder.   

Control sample biscuits were prepared using standardised procedure by adding 30g milk 

powder and rest of the ingredients. Variation I biscuits were developed by substituting 10g of milk 

powder with BC powder. Similarly, variation II biscuits were prepared with 20g BC powder and 10g 

of milk powder.  The other variation III biscuits were with 30g of BC powder only. 

 

The developed BC biscuits and basic sample were subjected to sensory evaluation to find out 

the best acceptability among the different variations. The sensory evaluation was carried out by 30 semi 

trained panelists for various quality characteristic of the products. The biscuits were evaluated by each 

panelist for appearance, texture, color, flavor, taste, and overall acceptability on a 9-point hedonic scale. 

The scores between 1 and 9, which ranged from dislike extremely to like extremely were given by the 

judges. Suitable statistical methods were used to analyze sensory scores. 
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Picture 1: Sensory evaluation of BC biscuits 

The best accepted biscuits were analysed for the nutrients like moisture, crude protein, crude 

fats, crude ash, carbohydrate, energy content and calcium using standard AOAC procedures (Joseph et 

al 2023).  

RESULTS AND DISCUSSION 

Fig.1 and Table 1 showed the standardization of BC biscuits preparation and development of 

its variables. For preparing biscuits, combine flour, milk powder, baking powder and salt in a large 

bowl and mix well. Grind the sugar into powder and add the dry ingredients together and mix them 

evenly, along with the powdered sugar. Keep the butter in room temperature and mix it until gives a 

creamy texture. Once the creamy texture is achieved, add the dry ingredients into butter and knead. Add 

little amount of water to keep the dough in form. Pre heat the oven for 20 min at 180◦ C. Roll the dough, 

spread evenly and cut them into biscuit shape. Place the cut dough on the on the tray lined with baking 

paper and bake for 25 min at 180◦ C. Remove from oven and allow the biscuit to cool completely and 

store in airtight container. 
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Figure 1: Standardization of BC biscuits 

 

Table 1: Ingredients for the development of BC biscuits and its variations. 

Ingredients Basic Variation I Variation II Variation III 

Whole wheat 50 50g 50g 50g 

Milk Powder 30g 20g 10g - 

BC powder - 10g 20g 30g 

Butter 45g 45g 45g 45g 

Sugar 30g 30g 30g 30g 

Baking powder ½ tsp ½ tsp ½ tsp ½ tsp 

Baking soda ¼ tsp ¼ tsp ¼ tsp ¼ tsp 

Vanilla essence 1 drop 1 drop 1 drop 1 drop 

 

Mean sensory scores and standard deviation for the variations developed are presented in table 

2. Among the four variations, the means sensory scores of biscuits gradually increased with the addition 

of BC powder increased. Variation III biscuits (added with 30g of BC powder) received mean score of 

8.56 appearance, 8.4 for color, 8.33 for flavor, 8.233 for texture and 8.4 for overall acceptability was 

best accepted among all the variations.  
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Table 2: Mean sensory scores of BC biscuits 

BC biscuits Appearance Color Taste Texture Overall 

Acceptability 

Basic 8.6±0.621 8.5 ± 0.68 8.43 ± 0.77 8.36 ± 0.80 8.46 ± 0.819 

V1 8.56±0.62 8.4 ± 0.68 8.33 ± 0.56 8.23 ± 0.68 8.4 ± 0.68 

V2 8.5±0.62 8.4 ± 0.68 8.36 ± 0.56 8.46 ± 0.68 8.46 ± 0.68 

V3 8.63±0.55 8.5 ± 0.68 8.4 ± 0.56 8.53 ± 0.68 8.5 ± 0.68 

 

The results of sensory attributes of Variation III biscuits were on par with results of basic 

sample. The incorporation of 30g of bovine colostrum powder in biscuits was found to be more 

preferred than the basic and other variations. The reason for the same could possibly be due to higher 

concentration of total solids and total protein content of colostrum which could be contributed for 

development of flavour and taste attributes in the biscuits. These results align with the study conducted 

by Barbosa et al., 2023 which showed that Colostrum supplementation in cheese favored sensory 

attributes and overall evaluation of all cheese formulations achieved an Acceptability Index above 70, 

indicating good acceptability. Numerous research studies highlighted the potential benefits of bovine 

colostrum in enhancing the functional and sensory qualities of different food products. Nazir et al., 2018 

reported that the product samples prepared from colostrum alone showed highest mean scores for all 

the sensory characteristics while as least mean scores were obtained by the product prepared from equal 

proportions of colostrum and whole milk. Dande and Nande, 2020, demonstrated that the popular Indian 

paneer-based recipes like sweet rice and tikka masala can be success fully prepared using steamed 

bovine colostrum without affecting their sensory quality.  

Table 3: Nutritional composition of BC biscuits (Per 100g, on dry weight basis) 

Sl. No Nutrients Values per 100g 

1. Energy (kcal) 438 

2. Crude ash (g) 1.87  

3. Crude fibre (g) 8.82  

4. Crude protein (g) 15.7  

5. Carbohydrates (g) 48.2  

6. Fat (g) 24.7  

7. Calcium (mg) 536 

8. Moisture (g) 4.89  

 

Table 3 represented that Nutritional composition of biscuits incorporated with 30g of BC 

powder were found to be crude ash content 1.87%, moisture content 4.89%, fat content 24.7%, crude 
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protein content 15.7%, carbohydrate content 48.2%, crude fiber content 8.82%. The BC biscuit was 

energy dense, showed 438 Kcal content per 100g. Similarly, good amount of calcium content (536 mg) 

was found in the biscuit which can be concluded as higher content of protein, calcium and energy value, 

the biscuits could be given for children, pregnant women and lactating mothers. Development of BC 

biscuits is an innovative and convenient method to incorporate the nutrient dense colostrum to 

effectively utilize the health benefits of it. The best accepted variation of BC biscuits cost was Rs. 146/- 

for a pack of 14 biscuits weighing 100 g. The colostrum powder was at higher price due to which the 

total cost of the biscuits increased compared to the other biscuits available in the market. The study by 

Abdeen et al., 2024, concluded that the enrichment of cottage cheese by the addition of bovine 

colostrum particularly, with 2% and with probiotic bacteria will increase the nutritional value and health 

benefits of cheese, it can be consumed as a new functional dairy food suitable for all age groups.  

The presence of bio active proteins in bovine colostrum biscuits underscores its potential as a valuable 

supplement for supporting overall health through cardiovascular well-being, metabolic changes and 

enhancing body composition. 

CONCLUSION 

The demand for innovative foods growing every day as consumers consider nutrition to address a wide 

range of health conditions. Bovine colostrum is rich in protein, calcium and many bio active compounds 

can be incorporated in various food preparations for increased nutritional value.   The incorporation of 

30g of bovine colostrum powder in biscuits was found to be more preferred than the basic and other 

variations in terms of taste, flavour and appearance.  The BC biscuit was energy, protein and calcium 

dense contributed 438 Kcal, 15.7g and 536 mg content respectively per 100g. The study contributed to 

knowledge on the use of colostrum in elaborating and enriching commonly consumed biscuits intended 

for human consumption, as the use of colostrum is little known. 
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ABSTRACT 

 

A metabolic disease that is quickly expanding around the world is diabetes mellitus. Bioactive 

compounds found in seeds can be use in the treatment of diabetes mellitus. Data from human 

clinical trials examining the impact of supplementing with pumpkin seeds on blood glucose levels 

is few. The goal of the present research was to assess the three-month glycaemic effects of pumpkin 

seed supplementation on the elderly population of urban Vadodara. Total 60 Diabetic patients 

above 60 years of age were enrolled in the study and divided randomly as experimental group and 

control group (30 Subjects each). Data was analysed by using Microsoft excel (2017) software and 

appropriate tests such as mean, median and t-test was applied. Mean age of experimental group 

was 65.9±4.45 years and 68±4.45 years for control group. Before enrolment as per pre data 

collected, mean FBS levels were 159.5mg/dl and 146.7mg/dl for Experimental group and control 

group respectively. There is a positive association between Pumpkin seed supplementation and 

reduction in Fasting Blood glucose levels (Weighted Mean Difference [WMD], -11.3mg/dl; 95% 

CI; P=0.06*) as well as Glycosylated Haemoglobin (WMD, -0.7%; 95% CI; P=0.03*). No 

significant difference was noticed among control group. Thus, 10gm daily intake of Pumpkin seeds 

lasting 3 months has significant role to improve glycaemic parameters which indicates its 

hypoglycaemic properties.  

 

Keywords: Diabetes mellitus, Pumpkin seeds, Glycaemic Control. 

 

INTRODUCTION 

 

There is a rapid growth of old age population around the world due to greater life 

expectancy and easier access to healthcare facilities. According to a recent World Health 

Organization report, by the year 2050, the population over 60 is anticipated to quadruple 

and live an additional 15 years. In numerous high-income nations as well as several of the 

lower- and middle-income nations in the Asia-Pacific region, the elderly will make up 

one-third of the entire population.  

 

The natural process of ageing is marked by changes in the body's physiology, mental 

health, and metabolism. India, the second most populous country in the world, has seen a 
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significant demographic shift in the population of India over 60. As a result of improved 

health care facilities and longer life expectancies, the occurrence of non-communicable 

diseases among the elderly population has suddenly increased, putting the Indian elderly 

population is at more risk of developing life style diseases in the coming decades, 

particularly diabetes mellitus, which can be prevented by early detection and treatment. 

 

Diabetes mellitus is no longer disease but now it has become the global problem, a major 

epidemic of the 20th century. Higher proportions of old age populations are affecting due 

to diabetes mellitus. This tremendous rise may due to the increased life expectancy, rapid 

urbanization, physical inactivity, modern lifestyle and obesity. Diabetes mellitus has 

affected all over the world, around 50 million people in the world are suffering from 

diabetes mellitus and out of that, 50% population is from developing countries. Prevalence 

of diabetes increases with age. In India, 20% of old age population is suffering from 

diabetes mellitus while 25% of old age population is suffering from impaired glucose 

tolerance (IGT) (Harris MI, 1987). 

 

Diabetes mellitus is major health concern worldwide, influencing over 463 million adults 

globally (International Diabetes Federation, 2020). In India, the cases of diabetes are 

rapidly increasing, with an estimated 72 million cases reported in 2017 (World Health 

Organization, 2019). The elderly population is particularly vulnerable to diabetes due to 

age-related physiological changes, decreased physical activity, and increased 

comorbidities (Kalyani et al., 2017). 

 

Pumpkin seeds, a rich source of antioxidants, magnesium, and zinc, have been 

traditionally used in various cultures for their medicinal properties (Gossell-Williams et 

al., 2011). Recent studies have demonstrated the potential therapeutic effects of pumpkin 

seeds in improving glycemic control, reducing oxidative stress, and enhancing insulin 

sensitivity (Zhang et al., 2019; Li et al., 2020). 

 

Given the limited availability of research on the therapeutic effects of pumpkin seeds on 

diabetic populations in India, this study aims to evaluate the impact of pumpkin seed 

supplementation on glycemic control, lipid profiles, and parameters of lifestyle among 

elderly diabetic individuals residing in urban Vadodara, Gujarat, India. 

 

Frequent use of functional foods, which include physiologically active components are 

associated with favorable health outcomes for the management and prevention of several 

non-communicable diseases, including lipidemia, hypertension, and Type 2 diabetes 

mellitus.  Functional foods used to treat non-communicable diseases contain unsaturated 

fatty acids, polyphenols, terpenoids, flavonoids, alkaloids, sterols and pigments. (Alkhatib 

A, 2017) 

 

In nations like India, where naturopathy and Ayurveda are in treating a range of medical 

conditions are well established, the idea of using natural or medicinal plants for healing is 

becoming more and more popular.  Various plant parts, including bark, leaves, seeds, 

roots, stems, tubers, rhizomes, fruit, flowers, bulbs, etc., are employed in the healing 
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process.  Among them, seeds are used as medicine in a different way, including raw, 

roasted, boiled, extracted from oil and butter, pasted, isolated, infusions, or decoctions. 

 

Plant seeds and nuts have received a lot of attention lately because of their many health 

advantages. The "Cucurbitaceae" family of seeds includes pumpkin seeds among others. 

Many agricultural enterprises discard pumpkin seeds as agricultural waste, despite they 

are a great source of protein, vitamins, and minerals. Researchers are drawn to pumpkin 

seeds because of its potential health benefits and high content of phenolic chemicals. 

 

Pumpkin seeds can be utilized as valuable raw material for pharmaceutical companies' 

drug development processes since it contains a variety of phytochemicals (Gavril Rațu et 

al, 2024).  

 

Although pumpkin seeds are typically thrown away as garbage, their nutritious value has 

allowed them to play a significant part in meals.  Regular consumption of them won't have 

any negative health impacts. 

 

Pumpkin seeds have the potential to be used to create new foods and can be used into a 

variety of goods to cut down on waste. 

 

There is still plenty of room to uncover qualities of pumpkin seeds, particularly in human 

trials, despite the substantial amount of knowledge currently accessible regarding their 

therapeutic effects.  Making use of such underutilised agricultural products will contribute 

to the optimisation of available resources. 

 

Hence, present study was conducted specifically to assess hypoglycaemic properties of 

pumpkin seeds on old age (Above 60 years) population of urban Vadodara. 

 

OBJECTIVES 

• To evaluate the Nutritional Status of the enrolled Type 2 Diabetic Subjects (>60 

years of age). 

• To assess the Fasting Blood Sugar (FBS) and Glycosylated Haemoglobin 

(HbA1C). 

• To supplement pumpkin seeds for the period of 3 months as an intervention 

• To collect post data on same parameters after completion of 3 months. 

 

 

HYPOTHESIS 

• Pumpkin seed supplementation will reduce Blood glucose levels of Type 2 

Diabetic Subjects. 
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METHODOLOGY 

 

Description of Study Population 

The study was conducted in urban Vadodara, city of Gujarat state. 60 Old age Subjects 

above 60 years were contacted and subjects who shown interest to participate and eligible 

(as per the inclusion and exclusion criteria) were enrolled in the study. Subjects were 

randomly distributed in two groups, Experimental Group and Control Group. (30 subjects 

each) 

 

Inclusion criteria 

• Subjects ≥ 60 years of age of urban Vadodara 

• Subjects who were willing to participate 

• Subjects whose FBS levels were between 125-250mg/dl. 

• Subjects who were on hypoglycaemic drugs or medications. 

 

Exclusion criteria 

• Subjects suffering from any chronic illness. 

• Subjects above 80 years of age. 

• Subjects whose FBS levels were more than 250mg/dl. (Further referred to doctors) and 

whose HbA1c was more than 9%. 

• Subjects consuming other functional foods to control diabetes. 

 

Tools and techniques used: 

Procurement of pumpkin seeds: 

For the study pumpkin seeds were purchased from local market of Vadodara after 

confirming with botanist. 

 

Non-invasive Parameters 

Height, Weight and Body Mass Index  

 

Invasive Parameters 

Fasting Blood Sugar (FBS), Glycosylated Haemoglobin  

 

Intervention plan 

After an enrolment of 60 subjects, they were randomly distributed in two groups, 

Experimental Group & Control Group (Untreated) 

 

Dosage of the pumpkin seeds 

Subjects enrolled in Experimental group 1 were asked to consume 10gm of pumpkin seeds 

on a daily basis for 90 days whereas in experimental group 2 subjects were asked to 

consume 15gm of pumpkin seeds on a daily basis for 90 days. Control group was not 

given any type of treatment. 

 

 



The Indian Journal of Home Science 2026: 38(1) 

 

271 

 

Protocol for the consumption of pumpkin seeds 

Both experimental groups were asked to consume pumpkin seeds at any time of the day 

in the raw form. If any subject was found to be difficult to consume full dosage of seeds 

to consume at a time, were allowed to divide in 2-3 dosage in a day. Subjects were also 

instructed to chew the seeds properly. 

 

Distribution protocol of the pumpkin seeds 

Sachet of 10gm and 15gm were prepared manually, seeds were packed in air tight small 

zip lock bag. Dosage was distributed to the subjects at the start of every month. Empty 

sachets were collected back before distributing new samples. 

Experimental group given 10gm of untreated and unsalted pumpkin seeds for the period 

of 3 months whereas control group without any intervention. After the completion of 90 

days, data was collected again on same parameters (Mentioned above). 

 

Statistical methods used 

Mean and SD 

t-test (paired) 

 

Statistical software used 

MS excel, 2017 

 

FINDINGS AND DISCUSSION 

 

Total 60 Type 2 diabetic subjects, enrolled for study were randomly divided into 

Experimental group and Control group. Data was collected on gender, religion, marital 

status, education, occupation, and family type by using pre tested questionnaire. 

 

The data generated of this parameter are summarized in below table. 

Table 1: Baseline information (N, %) 

 

Variable Intervention 

group (10gm 

intervention) 

Control 

Group 

Gender 

Male 15 50.0 16 53.3 

Female 15 50.0 14 46.7 

Religion 

Hindu 27 90 27 90.0 

Muslim 1 3.3 3 10.0 

Jain 2 6.7 0 0.0 

Sikh 0 0 0 0.0 

Marital status 

Married 23 76.7 21 66.7 

Widow 6 20 8 23.3 
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Single 1 3.3 0 0.0 

Divorced 0 0 1 3.3 

Education 

SSC 3 10 7 23.3 

HSC 9 30 10 33.3 

Graduate 13 43.3 10 33.3 

Post- Graduate 5 16.7 3 10.0 

Occupation 

Housewife 11 36.7 10 33.3 

Retired 13 43.3 12 40.0 

Service 2 6.7 0 0.0 

Business 4 13.3 8 26.7 

Type of family 

Nuclear 22 73.3 23 76.7 

Joint 8 26.7 7 23.3 

 

 

The mean age, height, weight, and BMI of the recruited subjects in both groups are given 

in Table 2. As per the data obtained, control group's mean age is 68±3.83 years, while the 

intervention group's is 65.9±4.45. The two groups' mean height and BMI are thus quite 

comparable. The majority of the participants were judged to be overweight based on the 

mean BMI given for both groups. 

 

 Table 2: Mean Height and weight of the enrolled subjects 

 

 Intervention 

Group (10 gm 

intervention) 

 

Control 

Group 

Age (Years) 

Mean 65.9 68.0 

Standard Deviation 4.45 3.83 

Weight(kg) 

Mean 65.7 68.2 

Standard Deviation 10 9.61 

Height(cms) 

Mean 163.7 165.5 

Standard Deviation 8.69 9.77 

BMI(Kg/m2) 

Mean 24.5 24.8 

Standard Deviation 2.97 1.07 
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The 10gm of pumpkin seed supplementation was given for the period of 3 months. Control 

group subjects were not given any supplementation. Subjects consuming other functional 

foods to control diabetes were excluded from study to ensure validity of intervention.  

 

Sachets of pumpkin seeds were provided on a monthly basis and total 30/31 sachets were 

distributed to the subjects per week. Empty sachets were collected back before distributing 

new samples. WhatsApp/SMS reminders were sent to ensure pumpkin seed consumption. 

A compliance card was prepared for each subject in which subject was asked to mark “√” 

in the card after consuming daily dose. Investigator also checked the compliance at every 

week before giving new samples. After 3 months, all ticks (√) were counted and compliance 

was calculated.  

 

Figure 1: Compliance card sample 

 

Compliance Card 

Name: ___________________________ 

Month: __________________________ 

 Subject Code: _____________________ 

1 2 3 4 5 6 7 

8 9 10 11 12 13 14 

15 16 17 18 19 20 21 

22 23 24 25 26 27 28 

29 30 31         

* Please make √ on each day when you consume the given 

sachet of Pumpkin Seeds. 

* Please return the empty / unconsumed sachet. 

 

Post intervention data was collected on the various parameters before and after intervention 

which are described below.  

Table 3 reveals Impact of Pumpkin seed supplementation on Glycaemic parameters such 

as Fasting Blood Sugar (FBS) and Glycosylated Haemoglobin (HbA1C). Data shows 

significant reduction in all the parameters of Experimental group after pumpkin seed 

supplementation for the period of 90 days. Slight Hike can be observed among control 

group for all the parameters without any significant difference. 

Before enrolment as per pre data collected, mean FBS levels were 159.5mg/dl and 

146.7mg/dl for Intervention group and Control group respectively. After 90 days of 10gm 

pumpkin seeds intervention, there was a significant reduction in FBS level among 

Intervention group. Fasting blood glucose levels (Weighted Mean Difference [WMD], -

11.3mg/dl; 95% CI; P=0.06*) as well as Glycosylated Haemoglobin (WMD, -0.7%; 95% 

CI; P=0.03*)  
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Table 3: Impact of pumpkin seed supplementation on the Glycaemic parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Significant from the baseline value at p<0.05, ** at p<0.01, *** at p<0.001, NS- Non- significant 

 

SUMMARY AND CONCLUSION 

 

Type 2 diabetes mellitus is one of the most common non-communicable diseases impacting 

population of entire glob, particularly old age population whose age is more than 60 years. 

The majority of people with diabetes are either overweight or obese, which can lead to a 

different type of problems. 

Pumpkin seeds have been the topic of numerous studies and investigations to date, which 

confirm their medicinal qualities, particularly their anti-lipmeic and anti-glycemic effects 

in the management of hypercholesterolaemia and diabetes. 

To control and treat diabetes mellitus in Type 2 diabetic people, a comprehensive strategy 

involving medications, insulin, diet, exercise, nutrition education, and the use of functional 

foods is necessary. The current study was designed to know the impact of pumpkin seeds 

in managing blood glucose levels. 

 

Baseline information 

 

Both the groups were having equal numbers of men and women enrolled. Hindus made up 

the majority of the study's participants, followed by Muslims and Sikhs. Most of the 

participants were married and completed their HSC and graduation. Approximately 70% 

of the individuals were from nuclear families. 

 

 Intervention 

Group (10gm 

intervention) 

 

Control 

Group 

Mean SD Mean SD 

Fasting Blood Sugar (FBS) 

(mg/dl) 

159.5  34.33  
 

34.33 146.7 9.31 

Fasting Blood Sugar (FBS) 

(post) (mg/dl) 

148.2 30.2 148.9 9.14 

p-value 0.880* 0.658 

HbA1c (%) 7.4 0.48 6.9 0.72 

HbA1c (post) (%) 6.7 0.43 7.1 0.62 

p-value 4.842* 0.594 
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Nutritional Status  

The intervention group's mean age is 65.9±4.45, while the control group's is 68±3.83. The 

majority of the participants were overweight. Therefore, it may be said that high weight 

population type 2 diabetes are related. In addition to medication, a healthy distribution of 

calories is necessary to either lose weight or maintain a healthy body weight. 

 

Impact of pumpkin seed supplementation on the glycaemic parameters 

There was a significant correlation between taking pumpkin seeds and lower levels of 

glycosylated haemoglobin and fasting blood glucose after 3 months of pumpkin seed 

supplementation.  

 

Pumpkin seeds are healthy as they contain proteins, fatty acids, vitamins, and minerals. The 

presence of fatty acids in pumpkin seeds suggests that high-quality oil can be produced 

from them for a number of health advantages. 

 

Pumpkin seeds are better for lowering blood sugar levels and preventing cardiovascular 

illnesses because they include a variety of fatty acids, including octanoic acid and linoleic 

acid. The finding of this research supports the hypoglycemic role of pumpkin seeds. The 

alternative hypothesis and major objectives of the study were achieved successfully. 

 

Future scope of the study: 

• The study should be carried out on different age groups especially among adults to 

test the efficacy of pumpkin seeds in management of Diabetes. 

• There is a need to promote use of pumpkin seeds at household levels or in the 

different institutions such as schools, canteens, old age homes, hospitals as a 

prevention aspect. 

• Other indigenous foods or seeds can be tried in combination with pumpkin seeds 

for longer durations to study its health benefits in NCD’s. 

 

REFERENCES  

 

• Alkhatib A, T. C. (2017). Life style approches for diabetes prevention and 

managment. Journal of Functional food, 12(9), 1310. 

• Ardabili, A. G. (2011). Chemical Composition and Physicochemical Properties of 

Pumpkin Seeds (Cucurbitapepo Subsp. pepo Var. Styriaka) Grown in Iran. J. Agr. 

Sci. Tech., 13, 1053-1063. 

• Bayat A, J. Z. (2014). Effects of Cucurbita ficifolia Intake on Type 2 Diabetes: 

Review of  

• Current Evidences. SHIRAZ E-MEDICAL JOURNAL, 15(2). 

• Gavril Rațu, R. N., Stoica, F., Lipșa, F. D., Constantin, O. E., Stănciuc, N., Aprodu, 

I., & Râpeanu, G. (2024). Pumpkin and Pumpkin By-Products: A Comprehensive 

Overview of Phytochemicals, Extraction, Health Benefits, and Food 



The Indian Journal of Home Science 2026: 38(1) 

 

276 

 

Applications. Foods (Basel, Switzerland), 13(17), 2694. 

https://doi.org/10.3390/foods13172694 

• Harris MI, H. W. (1987). Prevalence of diabetes and impaired glucose tolerance 

and plasma glucose levels in the US population aged 20 to 74 years. Diabetes, 36, 

523-534. 

• J. Plat, S. B. (2019). Plant-based sterols and stanols in health & disease: 

“Consequences of human development in a plant-based environment?”. Progress 

in Lipid Research, 74, 87-102. 

• K, K. (2009). History of medicine. New York: Facts on file, 29-50. 

• N Marbun, P. S. (2018). Antidiabetic effects of pumpkin (Cucurbita moschata 

durch)  flesh and seeds extracts in streptozotocin induced mice. Asian J Pharm Clin 

Res, 12(2). 

 



The Indian Journal of Home Science 2026: 38(1) 
 

277 
 

 

IMPACT OF FEEDING PATTERNS ON THE HEALTH OF INFANTS 

AGED 6 MONTHS IN MUZAFFARPUR DISTRICT 

 

 

Pallavi Megha1 and Prachi Marwaha2 
1Research Scholar, 2Assistant Professor, 

Uni. Dept. of Home Science, Lalit Narayan Mithila University, 

Darbhanga, Bihar (846008) 

pallavimegha13@gmail.com1 marwahaprachi@gmail.com2 

HSAI life membership no. HSAI-2023-BH-1338-LF 

 

 

ABSTRACT 

Infancy is the most crucial period in an infant’s life, especially during the first six months. Infant health, 

nutritional status, and survival fundamentally depend on feeding practices. Inadequate breastfeeding and 

improper feeding methods negatively affect an infant’s health. This study aims to assess the impact of feeding 

patterns on the health status of infants aged 0-6 months in Muzaffarpur District, Bihar. Total 30 infants were 

randomly selected for the study. Infant feeding patterns were categorised as exclusive breastfeeding, partial 

breastfeeding, and formula feeding. The nutritional status of the infants was assessed through anthropometric 

measurements of weight, length, and weight-for-age. Data on the morbidity status of infants were collected 

using a pre-developed questionnaire. Statistical analysis was conducted with SPSS. A total of 40% of infants 

were exclusively breastfed, followed by formula feeding at 36.7% and partial breastfeeding at 23.3%. The 

mean weight of exclusively breastfed infants was 6.58 kg, followed by formula-fed infants at 5.8 kg and 

partially breastfed infants at 5.51 kg. A significant difference was found between the mean weight values and 

feeding practices of six-month-old infants at the 0.01 level. All formula-fed and partially breastfed infants 

experienced common morbidities such as diarrhoea and acute respiratory infections, while only 25% of 

exclusively breastfed infants faced these common morbidities. A significant association was found between 

common morbidities and feeding practices of six-month-old infants at the 0.01 level. Breastfeeding provides 

optimal nutrition for infants, helping to reduce malnutrition and morbidity. 

Keywords: Feeding Practices, Formula feed, Infant Morbidity and Malnutrition 

 

INTRODUCTION 

 

The first six months of an infant’s life are not just crucial, but they are the foundation of their 

future health. Severe infections, such as diarrhea, tetanus, pneumonia, jaundice, fever, and colds, 

lead to high morbidity rates. In India, the Infant mortality rate is 26.619 deaths per 1000 live births 

in 2023, and it declined 3.89% in 2022. Breastfeeding is essential for the health of both mothers and 

infants. It lowers the risk of child infections and malocclusion, boosts mental capacity, and presents 

a reduced likelihood of overweight and diabetes. Inadequate breastfeeding and practices of faulty 

feeding affect the infant’s health. Breastfeeding is supreme food for infants. “Colostrum” is most 

beneficial for infants because it is a rich source of protein and immunoglobulins, containing 

antimicrobial factors that protect infants against various diseases and infections. Studies by Ware et 

al. (2019) and Arifeen et al. (2001) show that infants aged 0 to 5 months who are not breastfed have 
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a higher mortality rate than those who are breastfed. Exclusive breastfeeding helps to reduce the 

infant’s malnutrition and morbidity.  

 

Globally, diarrheal diseases and acute respiratory infections are significant causes of illness 

and death in children under five. Exclusive breastfeeding is known to reduce the risk of these 

infections and could save about 800,000 children in low-income areas. Despite its benefits, only 37% 

of infants worldwide are exclusively breastfed for the first six months of life. Studies from 2010 to 

2022 found that 60 out of 70 studies confirmed the protective effects of exclusive breastfeeding 

against various infections in both low- and high-income country settings. Longer durations of 

exclusive breastfeeding were especially beneficial (Hossain et al., 2022). Exclusive breastfeeding 

helps protect children from becoming overweight or obese. It also supports healthy growth in infants 

and prevents growth retardation (Osman et al., 2024 and Ortega-Garcia et al., 2018). 

 

Infants should exclusively be breastfed for the first six months to ensure optimal growth, 

development, and health. After six months, they should begin receiving safe and nutritious 

complementary foods, while breastfeeding continues for up to two years or longer. (Akter et al., 

2012; Perez-Escamilla et al., 2019). About 30% of infants are born underweight, making them more 

prone to infections and diseases. In India, among children aged 6-9 months, only half of those with 

illiterate mothers and 70% of those with literate mothers get the recommended solid or semi-solid 

foods along with breast milk. This leads many children in developing countries to grow up with poor 

health (Joseph et al., 2013; Jana et al., 2023). Breast milk is the healthiest option for infants. It 

supports health, prevents illnesses, and lowers healthcare and feeding costs. In Madhya Pradesh, 

many babies die soon after birth, and only 21.6% of infants are exclusively breastfed. Among infants 

under six months, 13.2% suffer from diarrhoea, and 4.4% experience severe respiratory infections 

(Kumar et al., 2018; Gavine et al.,2022). Each year, 2.7 million child deaths are linked to 

undernutrition, which is around 45% of all child deaths. Proper nutrition for infants and children 

under the age of five is vital for their survival and healthy development.  The first two years of life 

are particularly critical, as good nutrition at this stage can significantly reduce the risk of lifelong 

health problems, lower the likelihood of illness and death, and support overall development (WHO, 

2023). A present study was undertaken to evaluate the effect of feeding practices on the health status 

of infants (0-6 months). 

OBJECTIVE OF THE STUDY 

 

To evaluate the effect of feeding practices on the health status of infants (0-6 months). 

 

METHODS 

A present study was conducted on a 6-month-old infant in the Muzaffarpur district of Bihar. 

The study was conducted in different health clinics and hospitals near Muzaffarpur. A total of 30 

infants who visited the clinic for treatment were randomly selected for the study to assess the impact 

of feeding practices on health status. The feeding patterns of the infants were classified into three 

groups: exclusive breastfeeding, partial breastfeeding, and formula feeding. Exclusive breastfeeding 

infants were those who were only breastfed for six months. Partial-breastfeeding infants were those 

who received both breast milk and formula, and formula-feeding infants were those who received 

only formula. The child's age was computed from the birth date on the immunization card. 
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Anthropometric measurements of weight and length were used to assess the impact of feeding 

practices on the health status of infants. Body weight was recorded to the nearest 0.1kg using a digital 

weighing scale. The body length was measured to the nearest 0.5 cm using a standard recumbent 

technique with the infant in a meter position. The health status of the infant is typically expressed in 

terms of weight for age.  Weight-for-age and length-for-age classifications of the Indian Academy of 

Paediatrics (IAP) and GOMEZ were also calculated.  

 

Gomez Classification 

Weight for age Grade  

≤ 60%  Grade III Malnutrition 

61-75%  Grade II Malnutrition 

76-90% Grade I Malnutrition 

>90%  Normal  

 

Indian Academy of Paediatrics (IAP) Classification 

Weight for Age  Grade 

≤50%  Grade IV Malnutrition 

51-60% Grade III Malnutrition 

61-70% Grade II Malnutrition 

71-80% Grade I Malnutrition 

>80%  Normal 

 

Data related to the morbidity status of infants were collected using a pre-developed 

questionnaire that included questions such as the type of illness, history of disease, frequency 

of illness, and frequency of illness-related hospitalizations. Statistical analysis was performed 

using SPSS version 20. A Chi-square test was used to compare feeding practices, and the health 

status of infants across different feeding practices was analyzed using a t-test or analysis of 

variance at a 0.05 significance level.   

 

RESULT AND DISCUSSION 

 

Table -1 Distribution of Infants by Sex 

S. No. Sex of Infant Total Number Percentage 

1. Male 13 43.3 

2. 

 

Female 17 56.7 

Total 30 100 

 

Table 1 indicates the sex distribution of infants. The data depict that 56.7% of infants were 

female, while 43.3% were male. 
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Table-2 Distribution of Infants by Mode of Delivery 

S. No Mode of Delivery Total Number Percentage 

1 Normal Delivery 11 36.6 

2 Caesarean Delivery   19 63.4 

Total 30 100 

 

Table 2 shows the delivery mode of infants. Of these, 11 (36.6%) were born by standard 

delivery, and the other 19 (63.4%) were born through cesarean section.  

 

Table-3 Distribution of Infants by Feeding Practices 

 

 

  

 

 

Table 3 depicts infant feeding practices. Twelve (40%) infants are exclusively breastfed, 

seven (23.3%) are partially breastfed, and eleven (36.7%) are formula-fed.  Findings might be due 

to inadequate breastfeeding knowledge, lack of familial and societal support, lack of guidance and 

encouragement from health care professionals, some other factors that affect exclusivity, early use 

of breast milk substitutes, and duration of breastfeeding, including breast problems such as sore 

nipples or mother's perceptions that she is producing inadequate milk; societal barriers such as 

employment and length of maternity leave (Motee et al., 2013; Balogun et al., 2015). 

Table-4 Distribution of Nutrition Status Infants according to Gomez Classification 

 

S. No. Malnutrition 

Status  

Number  Percentage  Prevalence of 

Malnutrition 

1 Normal 8 26.7 N=22 (73.3) 

2 Grade I 10 33.3 

3 Grade II 7 23.3 

4 Grade III 5 16.7 

Total 30 100 

Table 4 presents the nutritional status of infants according to the Gomez classification. Table 

4.4 shows the nutritional status of infants using the Gomez classification. Findings revealed that 8 

(26.7%) infants had a normal nutritional status, while 10 (33.3%) infants had mild malnutrition 

(grade I), 7 (23.3%) infants had moderate malnutrition (grade II), and 5 (16.7%) infants had severe 

malnutrition (grade III), respectively. Overall, 73.3% of infants were found to be malnourished. This 

may be due to mothers needing more knowledge about breastfeeding and weaning practices. A 

mother’s educational level has a significant impact on her child’s nutritional outcomes (AI-Gashnin 

& Ghazwani, 2021; Manisha & Khan, 2022). 

 

 

 

 

Feeding Practices  Number  Percentage  

Exclusive Breastfeed  12 40 

Partially Breastfeed 7 23.3 

Formula Feed 11 36.7 

Total  30 100 
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Table -5 Distribution of Nutrition Status Infants according to the Indian Academy of 

Paediatrics 

 

S. No. Malnutrition Status  Number  Percentage  Prevalence of Malnutrition 

1 Normal 10 33.3 66.7% 

2 Grade I 17 56.7 

3 Grade II 3 10 

4 Grade III 0 0 

5 Grade IV 0 0 

Total 30 100 

 

According to the Indian Academy of Paediatrics, a study shows that out of 30 infants, 10 

(33.3%) are well-nourished. A total of 17 infants (56.7%) have mild malnutrition, classified as Grade 

I. Only 3 (10%) infants have moderate malnutrition, Grade II. No infants are in the more severe 

Grade III or Grade IV categories. Overall, 66.7% of the infants have some form of malnutrition. It 

might be due to poor feeding practices during infancy. According to a survey by Sahu et al. (2015), 

60% of caregivers were unaware of tracking a child's growth. The level of malnutrition in children 

is influenced by factors linked to growth monitoring and nutrition. In infancy, inadequate feeding 

practices were standard, as 56.7% of children aged 6 to 9 months received supplemental foods, while 

46.4% of infants under six months were exclusively breastfed. Mothers who had more prenatal visits 

and less television watching had excellent rates of exclusive breastfeeding and supplementary 

feeding. 

 

Table – 6 Mean Difference between the Weight and Feeding Practices of 6-Month Infants 

 

Feeding 

practices  

Mean weight (kg) Standard 

deviation  

df F- Value 

Exclusive 

Breastfeed 

6.58 0.51 2,27 15.61 

Partial 

Breastfeed 

5.51 0.32 

Formula Feed 5.8 0.44 

*Significant at 0.01 level (p<0.01) 

   

Table 6 displays the average difference in weight and feeding practices among infants aged 

6 months. The mean weight of exclusively breastfed infants was 6.58 kg, followed by formula feed 

(5.8kg) and partial breastfeeding (5.51kg). At the 0.01 level, a statistically significant difference was 

observed between the mean weights and feeding practices of 6-month-old infants. Newborns should 

be exclusively breastfed for the first six months of life to ensure optimal growth and development of 

their health. To address their changing nutritional needs, newborns should be fed nutritionally 

adequate and safe supplemental foods while continuing to breastfeed or bottle-feed for at least two 

years (WHO, 2023).  

 

Exclusive breastfeeding during the first six months of life typically supports healthy weight 

gain and lowers the risk of childhood obesity. It also lessens the possibility of rapid weight gain and 
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a higher BMI in later childhood. Therefore, encouraging exclusive breastfeeding through successful 

public health initiatives might be a crucial first step in the fight against childhood obesity. Infants 

fed formula, mainly those weaned early on, typically grow more quickly during infancy. Formula 

and solid foods may contain higher calories, fats, and sugars, which can contribute to excessive 

weight gain; however, this can increase the risk of a higher BMI in children. Exclusive breastfeeding 

reduces the incidence of childhood obesity and supports long-term weight management by regulating 

the infant's calorie intake and metabolism in a more natural manner. Bioactive elements present in 

breast milk, including growth factors, hormones, and enzymes, support a healthier metabolism by 

regulating hunger and fat storage. Breastfed newborns are more likely to eat in response to hunger 

cues than formula-fed infants, who may overfeed due to set feeding schedules or more significant 

quantities. This suggests that breastfeeding itself encourages better self-regulation of hunger. 

 

Figure 1 Percentage of Common Morbidities among the 6-Month Age Infants 

 

 
 

Figure 1 revealed that a maximum of 6-month-old infants suffered from Diarrhea (43.30%), 

while 26.70% of infants had acute respiratory infections. In contrast, 30% of infants had no morbidity 

complaints. These results are consistent with the studies done by Walker et al.,2013 and Mehrin et 

al.,2022.    
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Table-7 Association between Common Morbidities and Feeding Practices of 6-Month Infants 

 

 Common 

Morbidities 

Feeding Pattern Total  ꭓ2 

Exclusive 

Breast Feed 

Partial 

Breastfeed  

Formula Feed 

None  9 (30%) 0(0%) 0(0%) 9(30%) 20.98 

(df-4) Diarrhoea  2(6.67%) 6 (20%) 5(16.67%) 13(43.34%) 

Acute 

Respiratory 

Infection  

1(3.33%) 2(6.67%) 5 (16.67%) 8(26.66%) 

*Significant at 0.01 Level (p<0.01) 

 

Table 7 reveals the association between common morbidities and feeding Practices of 6-

month Infants. It was observed that 100% of formula-feed and partially-fed infants were suffering 

from common morbidities like diarrhoea and acute respiratory infection. In comparison, only 25% 

of exclusively breastfed infants experienced common morbidities, and 30% of them showed no 

morbidity in infants. The highest morbidity was found in formula-fed infants (33.3%), followed by 

partial breastfeeding (26.6%) and exclusively breastfeeding (10%), respectively. A significant 

association was found between common morbidities and feeding practices of 6-month infants at the 

0.01 level. It might be due to poor breastfeeding and weaning techniques. The incidence of morbidity 

was nearly twice as high in infants who breastfed for less than six months compared to those who 

breastfed for more than six months. However, there was a higher incidence of diarrhea and 

respiratory tract infections in infants exclusively breastfed for less than six months compared to those 

breastfed exclusively for six months or more (Joseph et al.,2013). The higher incidence of diarrhoea 

and respiratory tract infections in infants exclusively breastfed for less than 6 months, compared to 

those breastfed for 6 months or more, can be attributed to the protective benefits of prolonged 

exclusive breastfeeding. Breast milk is rich in antibodies, immune cells, and nutrients that help 

strengthen an infant's immune system and protect against infections. Breastfeeding for a minimum 

of six months provides newborns with a consistent supply of these immune-boosting substances, 

thereby enhancing their resistance to illnesses. Conversely, infants not nursed for more than six 

months may miss out on these vital immune-boosting advantages, mainly if they are introduced to 

solid foods or formulas that can introduce harmful infections or lack the same immune-boosting 

qualities. Furthermore, early weaning may be hampered by establishing a healthy gut microbiota—

essential for guarding against gastrointestinal illnesses like diarrhoea. Overall, by strengthening the 

infant's immune system, breastfeeding exclusively for six months reduces the infant's risk of 

infections and other diseases. 

 

Table- 8  Correlation between weight, morbidity status, and feeding pattern of the 6-month-

old infant 

 Variables  Weight Morbidity Feeding pattern 

Weight 1 -.301 -.555** 

morbidity -.301 1 .671** 

Feeding pattern -.555** .671** 1 
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Table 8 depicts the correlation between weight, morbidity status, and feeding pattern of the 

6-month-old infant. Results revealed that weight was negatively correlated (-0.301) with morbidity 

incidents among 6-month-old infants (p < 0.05), indicating that lower weight was associated with a 

higher incidence of morbidity.  These results also suggested that underweight infants might be more 

susceptible to illness due to inadequate nutrition and poor immunity levels. Due to insufficient 

nutrition and low immunity levels. The current data also demonstrated a significant negative 

correlation (-0.555) between weight and feeding pattern (p < 0.01), indicating that inadequate 

feeding patterns may contribute to weight gain. Correlation analysis also suggested that 

breastfeeding promotes healthier weight gain, while formula feeding or mixed feeding may disrupt 

the nutrient balance, leading to weight imbalance.  

 

Morbidity and feeding patterns exhibited a strong positive correlation (p<0.01), suggesting 

that unhealthy feeding patterns elevate the risk of morbidity among infants. Infants who received 

formula or mixed feeding were more likely to experience illnesses and health complications 

compared to those exclusively breastfed. The correlation suggests that breastfeeding offers essential 

immune-boosting benefits, thereby reducing the risk of infections and diseases. 

 

CONCLUSION 

 

The present study found that exclusively breastfed infants have a normal weight compared 

with partially breastfed and formula-fed infants; therefore, implementing appropriate 

recommendations is essential to enhance nutritional status and promote children's development.  

Feeding methods during the first six months of life may affect an infant's weight gain. Exclusive 

breastfeeding during the first six months of life supports healthy infant weight and growth, as it is 

the healthiest milk for human infants. Breastfeeding reduces medical and feeding expenses while 

promoting health and preventing disease. Research findings indicate that infants who were 

exclusively breastfed until six months, compared with those who were not breastfed during that time, 

were more likely to experience diarrhoea and acute respiratory infections in the study. Breast milk is 

beneficial for an infant's health, as it is easier for their developing digestive system to digest. 

Antibodies found in it strengthen the immune system and guard against infections. It contains the 

ideal proportions of fat, sugar, water, protein, and vitamins essential for a child's development, 

promoting healthy weight gain. To enhance exclusive breastfeeding practices, promoting women's 

education, involving husbands, encouraging antenatal care, and providing exclusive breastfeeding 

counselling during antenatal care are recommended. In conclusion, various feeding practices 

significantly influence infants' growth, nutritional status, and morbidity.  
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ABSTRACT 

Culture significantly influences dietary habits, with each culture having distinct languages, beliefs, and 

practices. In India, cultural exchange between communities has increased due to urbanisation and 

migration. Marwaris, originally from Rajasthan, and Bengalis from West Bengal have co-existed due to 

economic migration. The study assessed the impact of culture on the dietary habits of young adults. 

This study recruited 100 college-going girls (50 Marwaris and 50 Bengalis) using snowball sampling. A 

questionnaire collected data on socio-demographic profiles, knowledge, attitudes, and practices related to 

cultural dietary habits to understand cultural influences on diet. 

Findings revealed that all Marwari and Bengali participants were vegetarians and non-vegetarians, 

respectively. Bengalis identified strongly with their cultural food habits compared to Marwaris. Marwari 

participants' food habits did not closely align with either their own culture or Bengali culture. The higher 

use of traditional methods and consumption of traditional foods among Bengalis could be attributed to a 

positive attitude towards traditional foods, familiarity with traditional cuisine, and knowledge of 

traditional food preparation. Factors influencing traditional food consumption included preparation time 

and convenience, availability of traditional ingredients, living with grandparents/parents, attitude, and 

cooking skills. 

Keywords: Acculturation, Cultural assimilation, Dietary habits, Indigenous foods, Traditional 

foods                                              

INTRODUCTION 

India is a country with a diversified culture, language, religion, caste and ethnic groups. Each 

region of the country (North, South, West and East) has distinct language, culture and food 

practices because of geographical, political, historical and economic reasons (Dhall et al. 2021, 

Nambiar 2021).In the Eastern region, Bengali cuisine has a strong cultural identity, while 
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Marwaris also have a very distinct cuisine (Sammadar et al. 2020). The uniqueness of both 

cultures is reflected in their cuisines. Marwaris originated from Rajasthan and moved to Kolkata 

100 to 300 years ago for economic benefits (Das and Bose 2006). Kolkata is one of the important 

cities of the country and is sometimes regarded as the cultural centre of India (Barui 2019). The 

twin cities of Kolkata and Howrah are situated on the eastern and western banks of the Hooghly 

River, respectively (Sarkar, Das, and Mukhopadhyay 2020) . Kolkata has always been known 

for adopting and adapting from other cultures, especially in its cuisine, because of its 

cosmopolitan nature (Sammadar et al. 2020). Due to urbanisation and migration, there is a 

possibility of exchange of cultures among people residing in close regional proximity. The 

combined effect of culture and ethnicity influenced by modernisation could be reflected in food 

habits (Som, Mishra, and Mukhopadhyay 2016). Nutritional outcomes and health behaviours are 

influenced by dietary patterns, which are firmly anchored in cultural traditions, beliefs, and 

social conventions. By examining these cultural influences, we can better address nutritional 

challenges, develop culturally sensitive dietary guidelines, and promote healthier eating habits 

within diverse communities. Despite their uniqueness, all the ethnic communities try to make an 

interactive space between them by adopting each other’s culture(Barui 2019) and food habits 

(Tripathi and Srivastava 2011). However, there is a scarcity of literature assessing the effect of 

cross-cultural interaction on food habits, and there is less evidence on how attitudes vary across 

cultures. In addition, the practice of consumption of cultural foods has been impacted by access 

to ultra-processed foods, convenience/time required for food preparation, availability of 

ingredients.  

Thus, the present cross-cultural study examined the knowledge, attitude and practices regarding 

the cultural food habits of Marwari and Bengali college-going girls residing in Kolkata and 

Howrah.   

OBJECTIVES 

1. To assess the knowledge, attitude and practice of traditional dietary habits and beliefs of 18-25 

years old girls of Howrah and Kolkata.  

2. To assess the factors influencing the cultural dietary habits of Bengali and Marwari college girls. 

 

MATERIALS AND METHODS 

The present cross-sectional study was conducted on 50 Marwari and 50 Bengali college-going 

girls aged 18-25 years old residing in Kolkata and Howrah, West Bengal, India. The sample of 

college-going girls was selected using snowball sampling. The questionnaire was pre-tested on 

10 per cent of the sample size, and necessary modifications were made before using the tool for 

data collection. A self-administered questionnaire was shared with the participants to elicit 

information regarding socio-demographic profile, knowledge, attitude and practice (KAP) 

towards cultural dietary habits, food habits and factors affecting cultural dietary habits of Bengali 

and Marwari college-going girls. 
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Ethical clearance from the Institutional Ethics Committee of Lady Irwin College, University of 

Delhi, New Delhi, India, was obtained before data collection. Written informed consent was 

obtained from the participants, and a participant information sheet was provided to them.  

Statistical analysis 

Data entry and analysis were conducted using Microsoft Excel 2019. Descriptive analysis 

included calculation of mean and standard deviation (SD) for quantitative variables and 

calculation of frequency and percentages for categorical variables. Chi-square test and Fisher’s 

exact test were applied on categorical variables to assess the difference in knowledge, attitude 

and practices regarding cultural habits between both the groups. Results were considered 

significant at 5% level of significance. 

Results and Discussion 

The mean age was found to be 22±1 years and 21±2 years, respectively, for Bengali and Marwari 

participants. All the participants (n=100) were unmarried. The mean length of residence in West 

Bengal was found to be similar for both the groups of participants (21±5 years and 20±4 years 

for Bengali and Marwari college-going girls, respectively). The results on socio-demographic 

characteristics are presented in Table 1. 

The majority of the participants (82% Bengali participants and 66% Marwari participants) lived 

in a nuclear family. All the Bengali participants were non-vegetarians. 

Table 1: Socio-demographic profile of the participants 

Socio-demographic 

Characteristic 

Bengali 

participants 

(n=50) 

Marwari 

participants 

(n=50) 

p-value 

Age (in years) (Mean 

±S.D.) 

22.36 ± 1.35 21.04 ± 1.89   

Marital status, n (%) 

Single 

Married 

50 (100) 

0 (100) 

50 (100) 

0   (100) 

 

Type of family ,n (%) 

Nuclear 

Joint 

41 (82) 

9 (18) 

33 (66) 

17 (34) 

0.068 

Length of residence in 

West Bengal (in years) 

(mean ± S.D.) 

20.78 ± 5.29 19.97 ± 4.14  

Total Monthly Family Income (INR), n (%) 
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Less than 50,000 21 (42) 7 (14) 0.002* 

50,001-1,00,000 12 (24) 10 (20) 

1,00,001-2,00,000 8 (16) 9 (18) 

>2 lakhs 9 (18) 24 (48) 

Living arrangement, n (%) 

Living with own 

family 

38 (76) 44 (88) 0.095* 

Living in a hostel or 

PG 

12 (24) 6 (12) 

Food Habitbn (%) 

Non-vegetarian 50 (100) 0 (0)   

0.000*  
Vegetarian 0 (0) 43 (86) 

Ovo-vegetarian 0 (0) 7 (14) 

Percentages are given in parentheses. In a joint family, members of a unilineal descent group (a 

group in which descent through either the female or the male line is emphasised) live together 

with their spouses and offspring in one homestead, under the authority of one of the members. 

The nuclear family consists of a pair of adults and their socially recognised children. A 

vegetarian diet includes foods of plant origin such as whole grains, legumes, nuts and oil seeds, 

fruits, vegetables, as well as dairy products. Non-vegetarians are defined as those who consume 

some meat (red meat, poultry, at least once per month), and the total of meat and fish is>1 

time/week. An ovo-vegetarian diet includes eggs alongside a vegetarian diet. Fisher’s exact / 

Chi-square test, with the p value considered significant at 5%. 

Knowledge related to cultural dietary habits 

Most participants (98% of Marwari and 98% of Bengali) were aware that grilling, steaming, and 

boiling are healthy cooking methods. The majority reported that ‘Traditional foods should be 

eaten in moderation’ (68% of Bengali and 70% of Marwari participants). Most Bengali (98%) 

and Marwari (88%) participants believed that culture influences food choices. A large proportion 

of them (94% Bengali and 82% Marwari) indicated that traditional ingredients are used in 

preparing traditional dishes. Significantly more Bengali participants knew how to prepare 

traditional foods compared to Marwari participants (90% vs. 60%, p<0.001). To evaluate their 

knowledge of traditional cuisine, participants were asked to identify their traditional ingredients 

and dishes. As shown in Fig. 2, dal-baati-churma (dal, an Indian pulse-based dish; baati, hard 

bread made from whole wheat flour; churma, a sweet made from coarsely ground wheat flour), 

bajre ki roti (flatbread made with bajra or pearl millet flour), gatte-ki-sabji (gram flour roundels 

cooked in a spicy curd-based gravy), and khichda (a porridge made from sorghum (jowar), pearl 
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millet, or whole wheat) were the most frequently reported traditional dishes among Marwari 

participants. 

 

Fig. 2: Popular traditional Marwari dishes (multiple responses)(A bar chart displaying 

the proportion of young Marwari women consuming Marwari dishes) 

Traditional Bengali dishes as presented in Fig. 3 that were commonly mentioned by Bengali 

participants were aloo posto(potatoes in a lightly spiced poppy seeds paste), shukto(mixed 

vegetable curry), chingri macher malaikari(prawn curry made with mustard, coconut milk and 

chilli), murighonto(fish head cooked with rice), bhetkipaturi(bhetki fish pieces marinated in 

spiced mustard pasted and cooked by wrapping in banana leaf), shorsheilish (Hilsa fish cooked 

in mustard gravy), luchi(fried bread)-aloordum(lightly spiced and slightly sweet potato curry), 

mutton kosha(sautéed meat), kosha mangsho(Bengali mutton curry), ilishbhapa(steamed hilsa), 

mocharghonto(banana blossom curry), etc. 

  

37

14

9

9

4

3

3

3

0 10 20 30 40

Dal baati churma

Bajre ki roti

Gatte ki sabji

Khichda

Ker sangria

Litti chokha

Katha Dal bhaat

Khariye ki ghat

%

Traditional Marwari dishes

Responses* by
Marwari
participants
(n=50)



The Indian Journal of Home Science 2026: 38(1) 
 

292 
 

 

Fig. 3: Popular traditional Bengali dishes (multiple responses)(A bar chart displaying the 

proportion of young Bengali women consuming Bengali dishes) 

Based on the responses of Marwari and Bengali participants, it was found that Bengalis have a 

wide variety of traditional dishes compared to Marwari participants. Varieties in sweets were 

also more in Bengali cuisine. Some of the popular Bengali sweets were payesh(rice-based 

pudding), rosogulla(syrupy, ball-shaped dumplings of chhena and semolina), mishit 

doi(fermented caramelised yoghurt), patishapta/pithe(rice flour crepes stuffed with coconut, 

khoa or dried evaporated milk solids and jaggery), gurersondesh(cottage cheese fudge with date 

palm jaggery), etc. The traditional dishes of both cultures are unique in terms of preparation and 

use of ingredients. 

The condiments and spices used by the participants also varied. Some of the commonly used 

traditional Bengali ingredients were posto(poppy seeds), mustard (seeds, oil, powder), 

panchphoron(whole spice blend of fenugreek seeds, nigella seeds, cumin seeds, black mustard 

seeds and fennel seeds), kalojeere(black cumin seeds), garam masala(blend of ground spices), 

turmeric and dried red chillies. Popular traditional Marwari food items that were responded to 

by Marwari participants were ghee, bajra, ground spices, turmeric and atta (whole wheat flour). 

Spices used in Bengali cuisine are mostly whole spices e.g., panchphoron, whereas ground 

spices are more commonly used in Marwari cuisine. 

Attitude of the participants related to cultural dietary habits 

As shown in Table 2, familiarity with Bengali cuisine was significantly higher among Bengali 

participants than Marwari participants (p<0.001). Similarly, familiarity with Marwari cuisine 

was significantly higher in Marwari participants than in Bengali participants (p<0.001). On the 

other hand, familiarity with their own traditional cuisine was significantly higher among Bengali 

participants than Marwari participants (90% vs. 70%; p<0.05). Bengali participants had a more 

10
8

7
6

5
4
4
4
4
4

3
3

2
2
2
2

0 2 4 6 8 10 12

Aloo-posto (potato with poppy…

Pithe/ Pithe-puli

Murighonto

Sorse Ilish (hilsa fish with…

Luchi aloor dom

Misti doi

Ilish bhapa

Mochar ghonto

%

Traditional Bengali dishes

Responses* by Bengali
participants (n=50)



The Indian Journal of Home Science 2026: 38(1) 
 

293 
 

positive attitude toward the consumption of traditional foods as compared to Marwari 

participants (p<0.05).        

Table 2: Attitude related to cultural dietary habits among Marwari and Bengali 

participants 

Attitude towards cultural food Bengali 

participants 

(n=50), n(%) 

Marwari 

participants 

(n=50), n(%) 

P value 

Importance of eating food similar to what they ate when they were a child 

Strongly agree 3 (6) 2 (4) 0.979 

Moderately agree 7 (14) 6 (12) 

Neutral 19 (38) 19 (38) 

Moderately disagree 12 (24) 14 (28) 

Strongly disagree 9 (18) 9 (18) 

Comfortable in eating unfamiliar food  

Strongly agree 6 (12) 8 (16) 0.566 

Moderately agree 8 (16) 9 (18) 

Neutral 12 (24) 9 (18) 

Moderately disagree 12 (24) 17 (34) 

Strongly disagree 12 (24) 7 (14) 

Traditional diet has negative impact on health 

Strongly agree 4 (8) 2 (4) 0.576 

Moderately agree 5 (10) 4 (8) 

Neutral 12 (24) 19 (38) 

Moderately disagree 12 (24) 12 (24) 

Strongly disagree 17 (34) 13 (26) 

Those who eat traditional foods are likely to live longer 

Strongly agree 0 (0) 4 (8)   

  

  

  

0.279 

Moderately agree 11 (22) 9 (18) 

Neutral 27 (54) 22 (44) 

Moderately disagree 6 (12) 8 (16) 

Strongly disagree 6 (12) 7 (14) 
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The nutritional quality of the cultural diet should be changed 0.268 

Strongly agree 5 (10) 3 (6) 

Moderately agree 16 (32) 8 (16) 

Neutral 16 (32) 18 (36) 

Moderately disagree 9 (18) 15 (30) 

Strongly disagree 4 (8) 6 (12) 

Extent of consumption of traditional foods 0.008* 

Very much 18 (36) 7 (14) 

Somewhat 32 (64) 40 (80) 

Not at all 0 (0) 3 (6) 

Familiarity with Bengali cuisine 0.000* 

Very much 45 (90) 2 (4) 

Somewhat 5 (10) 25 (50) 

Not at all 0 (0) 23 (46) 

Familiarity with Marwari cuisine 0.000* 

Very much 3 (6) 35 (70) 

Somewhat 29 (58) 15 (30) 

Not at all 18 (36) 0 (0) 

Influenced by other cultures' food choices 0.577 

Never 1 (2) 3 (6) 

Rarely 4 (8) 8 (16) 
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Sometimes 30 (60) 27 (54) 

Frequently 13 (26) 10 (20) 

Always 2 (4) 2(4) 

Percentages are given in parentheses.  *p-value from Fisher’s exact test 

 

Practice related to cultural dietary habits followed among Marwari and Bengali college-

going girls 

The frequency of consumption of traditional Bengali foods was significantly higher among 

Bengali participants than Marwari participants (p<0.001). Similarly, traditional Marwari foods 

were consumed more frequently by Marwari participants than by Bengali participants (p<0.001). 

The frequency of consumption of traditional foods was significantly higher among Bengali 

participants than Marwari participants (p<0.001). Bengali participants followed traditional 

methods of food preparation significantly more than Marwari participants (p<0.01). 

Bengali participants (53%) reported taste, easy availability and traditional use as reasons for 

preferring the mustard oil as cooking oil. One of the participants responded that “mustard oil 

enhances the taste of food”, while the other remarked that “Bengali traditional foods are 

incomplete without mustard oil)”. Marwari participants mostly used sunflower oil (46%), 

followed by mustard oil (21%). Health benefits and taste have been found as the major 

determinants behind the choice of cooking oil. 

Bengali participants typically accompanied their cereals with dal, vegetable curry, fish 

preparations, chicken curry, meat, egg, leafy vegetables, and a sweet dish, whereas Marwari 

participants mostly accompanied their cereals with dal and sabji (a vegetable dish). 

Cultural food habits followed among Bengali college-going girls 

A few of the Bengali participants reported that the food they usually consume has a similar taste 

(16%) and spiciness (16%) to that of traditional Bengali foods. Bengali participants have 

continued to consume fish and rice, which is an important constituents of Bengali cultural food. 

One of the Bengali respondents stated that “eating fish regularly” is what she has adopted from 

her culture. Others mentioned that use of mustard oil, consuming foods like dal(Indian dish made 

of pulse), khichdi (porridge made of rice and pulses) and sweets are a few of the things that they 

have adopted from their own Bengali dietary culture. Some of the Bengali participants 

mentioned that the traditional methods of food preparation, like steaming and frying, are still in 

practice (12%). Regarding the traditional method of food preparation, one of them stated that “in 

most of the Bengali traditional dishes, the frying and steaming method is used.” Bengali 

participants reported that they follow a specific method of food preparation that their mothers 

use (8%). A few of their responses were as follows: 

“I use the same methods as my mother used to cut vegetables and use spices, followed by frying 

or steaming, or any other process as required.” 

“Using traditional spices, boiling or steaming certain things; applying turmeric and salt before 

frying, etc.” 
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“While preparing dal, usually we add bay leaf and dried red chillies to heated oil, then when the 

spice becomes a bit off-colour, the boiled dal is added. This is one of the traditional methods 

used since time immemorial.” 

Cultural food habits followed among Marwari college-going girls 

Use of ghee and wheat (chapati, paratha) was adopted by 10 per cent and 8 per cent of Marwari 

participants, respectively. Others mentioned that the use of spices and consuming bajra(pearl 

millet), mulisabji(radish dish), papad(thin, crisp, disc-shaped food made out of seasoned dough 

of pulse flour), bhujia(crispy snack made of gram flour and spices) and rice are being followed 

traditionally among them. A few of the participants mentioned that the use of traditional 

equipment or utensils is still used to prepare traditional foods. One of them stated that they use 

“sigri(stove fuelled by fired wood or coal) for making bajra ka rotla(flatbread made with bajra 

or pearl millet flour)and baati(hard bread made of whole wheat flour) and silbaata (grind stone) 

for making dhaniya ki chutney(coriander sauce)'' while others mentioned that “we cook in an 

iron kadhai(wok), we use a sil lora (grinding stone) for preparing chutneys(sauces).” 

Factors affecting cultural dietary habits in both groups 

Time and convenience: According to 38% of the participants, preparation of traditional foods is 

a time-consuming process, and they prefer foods that can be prepared faster. They also stated 

that the lack of convenience leads to non-consumption of traditional foods. It was perceived that 

it takes a lot of effort and a lot of ingredients to prepare traditional foods. One of the respondents 

stated that “traditional dishes have elaborate chopping and cooking techniques that I am not very 

comfortable with”. 

Availability: The Majority of the Bengali (98%) and Marwari (88%) participants did not have a 

problem in availing traditional ingredients. The majority of respondents (96% Bengali 

participants; 86% Marwari participants) were familiar with local foods available in the city. 

Although availability and accessibility were neither different nor difficult for both groups, 

consumption of local/traditional foods was significantly higher among Bengali participants 

(p<0.05). 

Living arrangement: Significantly higher proportion of Bengali participants agreed that living 

with their grandparents/parents facilitates consumption of traditional foods as compared to 

Marwari participants (p<0.05). Still, most of the Bengali participants (72%) prepared traditional 

food when they were on their own as compared to Marwari participants (p<0.001). 

One of the Bengali respondents reported that it takes too much time and effort to prepare such 

meals just for herself, which is why she doesn’t cook traditional foods when she is on her own. 

One of the Marwari respondents mentioned that she eats packaged foods when she is living alone 

and traditional food when with family. 

“Because of our lifestyle, we try to find easier options for everything to save time, so here as 

well we find packaged foods when we are alone, while we would eat traditional foods when with 

family.” 

Positive attitude: Significantly higher proportion of Bengali participants responded that 

consuming cultural foods cheered them up or made them feel good (p<0.05). Most of the 

respondents (Bengali participants=62%, Marwari participants=52%) ‘strongly agreed’ that 

traditional foods are tasty. 
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Lack of cooking skills: Only Marwari participants reported that they don’t prepare traditional 

foods on their own because they don’t know how to cook. None of the Bengali participants 

responded to this as a reason not to prepare traditional foods. Bengali participants know cooking, 

but they mentioned they lack the expertise and experience to prepare traditional foods well. They 

responded the follows: 

“It requires years of experience to master such food.” 

“I can never get the taste correct. I miss the steps while cooking.” 

Lack of traditional equipment/utensil to prepare traditional foods: Some of the Marwari 

participants specified a lack of availability and access to traditional equipment like sigri (stove 

fuelled by firewood or coal) and mud oven as the reason. On the contrary, none of the Bengali 

participants mentioned ‘lack of traditional equipment/utensils’ as a reason for not following 

traditional methods of food preparation. 

 

DISCUSSION 

 

This study indicated that familiarity with their own traditional cuisine as well as consumption of 

traditional foods was significantly higher among Bengali participants compared to Marwari 

participants (p<0.05). A study on European participants reported a similar finding, with 

participants giving importance to food being familiar with what they eat, they are more likely to 

consume traditional foods (Pieniak et al. 2009). One of the key factors in determining food 

choices among the participants was peer influence. Peers play an important role in influencing 

food habits (Bailey et al. 2018). The food choices of peers influenced the food habits of the 

participants in the study. It was perceived by participants that it takes a lot of effort and a lot of 

ingredients to prepare traditional foods. Moreover, selection, buying and preparation of 

traditional foods take more time and are less convenient than their daily diet. It was observed 

that both the skills to prepare traditional foods and the consumption of traditional foods were 

significantly higher among Bengali participants compared to Marwari participants. 

CONCLUSION 

Food habits of Bengali participants were more influenced by culture compared to Marwari 

participants. Bengali participants were found to be more attached to their cultural roots. Marwari 

participants neither identified much with their own culture nor did they adopt much from Bengali 

culture. Use of traditional methods of food preparation and Increased consumption of traditional 

foods among Bengali participants may be linked to their positive attitude towards traditional 

foods, familiarity with traditional cuisine, and knowledge about the preparation of traditional 

foods. Factors affecting the consumption of traditional foods include the time required for 

preparation, convenience, availability of traditional ingredients and foods, living with 

grandparents or parents, attitudes, and cooking skills. Time consumption, inconvenience, and 

lack of cooking skills act as barriers to consuming traditional foods. Most studies on changing 

food consumption trends and nutrition transition are viewed from the perspectives of 

'westernisation' and 'urbanisation', but this study focuses on the shifting trends in traditional 

dietary habits. Generally, food habits are summarised for a cultural region or state, yet few 
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studies examine the spatial variation in food habits. A limitation of this study is its small sample 

size, which prevents broad generalisation of the results. Culture plays a crucial role in food 

consumption, and this study highlights the impact of culture on the food habits of migrants. 

Therefore, nutritionist must be trained on paying attention to cultural practices of individuals 

while doing the dietary counselling of individuals. In addition, analysing regional variations in 

food preferences and habits is essential for understanding malnutrition issues related to unique 

local dietary patterns of people. 
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 ABSTRACT 

 

Seeds are the part of the fruits and vegetables which are commonly discarded in spite of them being a 

storehouse of various nutrients and bioactive compounds having numerous health benefits. Carica papaya 

seeds have been underutilized from the very ancient time due to different taboos. Consumers also lack 

awareness regarding the health benefits of papaya seeds. In spite of having endless functional and 

nutritional properties, the bioavailability will be reduced unless anti-nutrients are minimized in seeds. The 

present study thus aims to serve the effects of different cooking techniques like boiling, blanching, 

steaming, pressure cooking, soaking, roasting and baking to reduce the anti-nutrient content of papaya 

seeds. Results obtained show that although boiling reduced the anti- nutrient content significantly, using 

the technique of steaming (20 minutes) maximum retention was observed with respect to the nutrient 

profile. Consequently, a vegan cheese was developed using chickpeas enriched with papaya seed (flour) 

post steaming for 20 minutes. Thereafter, sensory evaluation was carried out with maximum score 

obtained by V2 (4% papaya seed flour). The enriched vegan cheese (V2) so developed was rich in 

essential fats, PUFA, MUFA, polyphenol and flavonoid, low in cost as compared to the several 

commercially available vegan cheeses. Thus, this can be an innovative way to incorporate papaya seeds in 

the regular diet. 

 

Keywords: Anti-nutrient, cheese, cooking techniques, nutrient, papaya seeds, vegan 

 

 

INTRODUCTION 

  Seeds are the primary reproductive units of higher plants, formed through sexual reproduction, 

and essential to global agriculture. Nutritionally, seeds are rich in proteins, fats, vitamins, and 

minerals, offering significant health benefits, yet many nutrient-dense seeds are underutilized. 

Growing scientific consensus promotes their inclusion as functional foods due to their 

phytochemical profile and adaptability in processing. 

  Although seeds of fruits and vegetables are rich sources of proteins, essential fatty acids, and 

bioactive compounds, Anti-nutritional factors (ANFs) such as phytates, tannins, oxalates, and 

enzyme inhibitors present in seeds reduce nutrient bioavailability by impairing mineral absorption 
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and protein digestibility (Soetan & Oyewole, 2009). Processing strategies such as fermentation, 

soaking, roasting, boiling, and germination have effectively reduced ANF levels, thereby 

enhancing nutritional quality and presents as a sustainable approach for valorization of 

underutilized seeds in food and nutraceutical industries. 

Vegan cheese and functional food innovation 

  Veganism, originally conceptualized in 1944 as a lifestyle avoiding animal exploitation, now 

extends to exclude animal-derived ingredients. Vegan cheese, a dairy-free analogue, is formulated 

from plant-based substrates such as soy protein, nuts and microbial cultures. Several commercial 

vegan cheeses are rich in saturated fats due to ingredients like nuts, there is growing interest in 

alternatives with improved lipid profiles. 

Nutritional rationale and ingredient innovation 

  For the present study, chickpeas were chosen as the vegan cheese base owing to the presence of 

unsaturated fats and bioactive phytochemicals, including polyphenols and flavonoids. Papaya 

seeds, recognized for their nutritional potential, were incorporated in limited amounts due to 

reported toxicity in aquatic models, necessitating precise quantification and safety assessment prior 

to human food application. 

 

AIM AND OBJECTIVES 

  Although seeds contain several anti-nutrients as well as various effective bioactive components, 

several studies have shown that seeds are discarded by majority of the population. 

Aim 

 The present study aimed to evaluate the effectiveness of selected traditional cooking techniques in 

reducing anti-nutritional factors in papaya seeds and to assess their incorporation into a food 

product for improved utilization and potential health benefits. 

Objectives 

1. To quantify the levels of various anti-nutrients in papaya seeds before and after applying 

different thermal and non-thermal processing methods. 

2. To identify the most effective cooking technique that significantly reduces anti-nutrients 

while retaining essential macro- and micronutrients. 

3. To develop a value-added food product using optimally processed papaya seeds and 

evaluate its physicochemical, nutritional, and phytochemical properties, including shelf 

life. 

METHODOLOGY 

  To valorize papaya seeds and mitigate their anti-nutritional content, this study evaluated various 

thermal and non-thermal processing techniques aimed at enhancing nutritional bioavailability and 

suitability for functional food applications. Anti-nutritional compounds many of which are heat-

labile and proteinaceous can inhibit nutrient absorption and must be effectively neutralized for safe 

consumption. A series of standardized household processing methods were applied, including 

boiling, blanching, soaking, pressure cooking, steaming, baking, and roasting, each for durations 

informed by prior literature (Ray, 2014). These treatments facilitated anti-nutrient degradation 
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through heat-induced denaturation and leaching while maintaining nutrient integrity. The 

processing method offering the best balance between anti-nutrient reduction and nutrient retention 

was selected for functional food development. 

  The food product developed was a vegan cheese since cheese is widely consumed and a vegan 

version would be a nutritionally healthier one. A standard vegan chickpea cheese recipe was taken 

and papaya seeds treated with best cooking technique were incorporated into the product. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1:  Preparation of Vegan Cheese with Chickpeas 

 

Soak the chickpeas in water (with addition of salt in the water) overnight 

Grind the chickpeas into a smooth paste 

Pour the chickpea paste into a kadai and cooking on a low flame  

Add of ½ teaspoon nutritional yeast, 1 teaspoon cornflour 

Add the seasonings  

(salt, garlic powder, paprika), one teaspoon of vegetable oil& continue cooking it 

on low flame till the mixture attains a thick consistency 

 

Pour the mixture into greased cheese cube moulds  

Refrigerate it for 2 – 3 hours followed by de-moulding 
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Fig 2:  Most Approved Product – V2 

  Sensory evaluation of vegan cheese formulations was conducted using a 9-point hedonic scale to 

assess colour, appearance, odour, texture, and taste. A panel of 50 semi-trained individuals, were 

selected based on consumer preference patterns for cheese among young adults (Cartwrighta, 

2007), and independently evaluated the samples to avoid bias (Singh et al., 2020). The formulation 

with the highest mean hedonic score was chosen for subsequent analysis of nutritional 

composition, functional properties, melting behavior, shelf-life, anti-nutrients, and phytochemical 

content (AOAC, 2016). 

Table 1: Composition of Basic and Variations of Vegan Cheese 

 

Variation Chickpeas Cornflour Nutritonal 

Yeast 

Salt Paprika Vegetable 

Oil 

Ginger 

Powder 

Garlic 

Powder 

Papaya 

Seed 

Basic 

(B) 

60g 10g 10g 5g 2.5g 5ml 3.75g 3.75g - 

Variation 

1 (V1) 

60g 9.5g 9.5g 5g 2.5g 5ml 3.25g 3.25g 2g 

Variation 

2 (V2) 

60g 8.75g 8.75g 5g 2.5g 5ml 3g 3g 4g 

Variation 

3 (V3) 

60g 8g 8g 5g 2.5g 5ml 2.75g 2.75g 6g 
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Table 2: Analysis methods used for the quantitative estimation of different components 

 

 

 

FINDINGS AND DISCUSSION 

  Despite their potential, papaya seeds remain largely underutilized due to lack of awareness 

regarding their applications. The pre- and post-processing analysis revealed significant reductions 

(p < 0.05) in ANF content across all methods.  Among the cooking methods evaluated, water-based 

techniques were found to be significantly more effective in reducing anti-nutrient levels compared 

to dry-heat methods such as baking and roasting. This enhanced efficacy is attributed to the water 

solubility of most anti-nutrients, allowing them to leach into the cooking medium. Additionally, 

moist heat promotes thermal degradation and enzymatic inactivation of anti-nutrients. Conversely, 

dry-heat treatments exhibited limited reduction, as they maintain the food’s native pH and lack a 

leaching medium, rendering anti-nutrient breakdown less efficient. 

 

 

 

 

Components Analysis Methods Used 

Proximate 

Analysis 

1. Carbohydrate – Anthrone Method 

2. Protein – Folin Lowry Method 

3. Fat – Soxhlet Method, MUFA, PUFA, Essential Fatty Acids – AOAC Method 

4. Crude Fiber – Acid and Base digestion with dry ashing (AOAC International 

Methods) 

Physico-

chemical 

Properties 

1. Moisture – Thermogravimetric Analysis (AOAC International Methods) 

2. Ash – Ashing Method (AOAC International Methods) 

3. Melting Point  

Vitamins 1. Vitamin C – 2,6 Dichlorophenol Indophenol Dye (DCIP Method) 

Minerals 1. Calcium – O – CresolphthaleinComplexone (OCPC Method) 

2. Phosphorus – Spectrophotometric Estimation – Molybdate Method 

3. Iron – Spectrophotometric Estimation – Ferrozine Method 

4. Magnesium - Spectrophotometric Estimation – Calmagite Method 

Phyto-

Chemicals 

1. Anti – Oxidant Activity –Spectrophotometric DPPH (1,1-diphenyl-2-picryl 

hydrazyl) Method  

2. Flavonoid – Aluminium-Chloride Colorimetric Method 

3. Polyphenols – Spectrophotometric Estimation - Folin-Ciocalteau Method 

4. βeta Carotene - Solvent Extraction Spectrophotometric Method 

Anti-Nutrients 1. Phytic Acid – Complexometric Titration 

2. Tannic Acid – Titration Method 

3. Oxalic Acid – Redox Titration 

4. Saponin – Spectrophotometric Assay using Liebermann – Burchard Reagent 

5. Trypsin Inhibitor - Spectrophotometric Assay using Bromocresole Purple 

Shelf Life  1. Total Plate Count (TPC) Method 
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Analysis of Anti-nutrients of seeds 

 

Table 3: Anti-nutrient content of papaya seeds pre- and post-application of cooking 

techniques  

Cooking 

Technique 

Tannic 

Acid (%) 

Oxalic 

Acid 

(mg/100g) 

Phytic 

Acid 

(mg/100g) 

Saponin 

(mg/100g) 

Trypsin 

Inhibitor 

(mg/100g) 

Uncooked 

Ripe Papaya 

Seeds 

0.33 (±1.2) 9.12 (±1.7) 8.14 (±1.8) 7.26 (±1.7) 5.16 (±1.5) 

Boiling 20 

minutes 

0.14 (±1.4) 4.43 (±2.1) 4.49 (±1.9) 4.13 (±1.4) 3.85 (±1.7) 

Boiling 40 

minutes 

0.13 (±1.3) 4.12 (±2.3) 4.06 (±1.8) 3.39 (±1.5) 3.21 (±1.4) 

Blanching 10 

minutes 

0.24 (±1.2) 5.66 (±1.8) 6.14 (±1.6) 5.38 (±1.3) 4.92 (±1.6) 

Blanching 20 

minutes 

0.16 (±1.5) 6.32 (±2.2) 5.77 (±1.7) 5.16 (±1.6) 4.54 (±1.3) 

Soaking 8 

hours 

0.19 (±1.6) 6.14 (±1.9) 3.76 (±1.5) 3.51 (±1.3) 3.91 (±1.8) 

Soaking 12 

hours 

0.14 (±1.1) 5.83 (±1.8) 3.15 (±1.6) 3.45 (±1.4) 3.87 (±1.7) 

Steaming 20 

minutes 

0.11 (±1.4) 4.21 (±1.7) 4.48 (±1.5) 3.53 (±1.2) 3.22 (±1.4) 

Steaming 40 

minutes 

0.07 (±1.5) 4.16 (±1.6) 4.33 (±1.4) 3.44 (±1.5) 3.16 (±1.5) 

Pressure 

Cooking 10 

minutes 

0.19 (±1.3) 6.21 (±2.1) 6.82 (±1.5) 4.72 (±1.6) 3.16 (±1.7) 

Pressure 

Cooking 15 

minutes 

0.14 (±1.1) 5.84 (±1.8) 6.61 (±1.8) 4.58 (±1.3) 2.93 (±1.6) 

Baking 20 

minutes 

0.15 (±1.2) 7.23 (±1.6) 5.54 (±1.7) 5.37 (±1.2) 4.22 (±1.5) 

Baking 30 

minutes 

0.14 (±1.3) 7.17 (±1.9) 5.23 (±1.5) 5.22 (±1.5) 4.21 (±1.7) 

Roasting 20 

minutes 

0.13 (±1.4) 7.41 (±2.4) 6.18 (±1.8) 5.16 (±1.1) 4.62 (±1.4) 

Roasting 30 

minutes 

0.21 (±1.5) 7.02 (±2.2) 6.04 (±1.7) 5.07 (±1.5) 4.49 (±1.7) 

 

  Boiling for 40 minutes achieved the highest reductions in phytic acid and tannins; however, it also 

led to substantial nutrient loss, particularly in vitamin C, β- Carotene, proteins and minerals like 

calcium and phosphorus. 
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Analysis of Macronutrients of seeds 

 

Table 4: Macro-nutrient content of papaya seeds pre and post the application of cooking 

techniques 

Cooking Technique Carbohydrate 

(g/100g) 

Protein 

(g/100g) 

Fat 

(g/100g) 

Crude 

Fiber (%) 

Energy 

(Kcal/100g) 

Uncooked Ripe 

Papaya Seeds 

35.27 (±2.5) 2.07 (±1.6) 2.57 (±1.8) 22.13 172.44 

Boiling 20 minutes 29.45 (±2.2) 1.001(±1.3) 2.51 (±1.4) 18.29 144.39 

Boiling 40 minutes 29.45 (±1.9) 0.36 (±1.2) 2.46 (±1.2) 17.06 141.38 

Blanching 10 

minutes 

30.86 (±1.8) 0.85 (±1.4) 2.51 (±1.3) 19.85 149.43 

Blanching 20 

minutes 

30.86 (±2.3) 0.36 (±1.5) 2.46 (±1.7) 18.43 147.02 

Soaking 8 hours 32.68 (±2.5) 2.02 (±1.2) 2.53 (±1.9) 20.43 161.498 

Soaking 12 hours 31.49 (±2.3) 1.87 (±1.3) 2.5 (±1.4) 20.32 155.94 

Steaming 20 minutes 33.46 (±2.4) 2.03 (±1.6) 2.52(±1.3) 20.54 164.64 

Steaming 40 minutes 32.44 (±2.7) 1.6 (±1.4) 2.49 (±1.8) 19.11 158.57 

Pressure Cooking 10 

minutes 

18.34 (±2.5) 0.76 (±1.3) 2.44 (±1.3) 18.14 98.36 

Pressure Cooking 15 

minutes 

16.92 (±1.8) 0.51(±1.2) 2.42 (±1.6) 18.03 91.5 

Baking 20 minutes 26.74 (±1.9) 1.77 (±1.5) 2.42 (±1.8) 18.72 135.82 

Baking 30 minutes 25.39 (±2.3) 1.26 (±1.7) 2.39 (±1.5) 18.05 128.11 

Roasting 20 minutes 30.76 (±2.5) 2.02 (±1.6) 2.46 (±1.3) 19.21 153.26 

Roasting 30 minutes 29.4 (±1.8) 1.17 (±1.4) 2.43 (±1.7) 18.41 144.15 

 

 

Table 5: Mineral Content of papaya seeds pre and post the application of cooking techniques  

Cooking Technique Calcium 

(mg/100g) 

Phosphorus 

(mg/100g) 

Magnesium 

(mg/100g) 

Iron 

(mg/100g) 

Uncooked Ripe Papaya 

Seeds 

53.13 (±2.7) 238.8 (±3.4) 10.4 (±1.5) 48.6 (±1.6) 

Boiling 20 minutes 49.53 (±2.3) 234.1(±3.5) 7.36 (±1.4) 45.03 (±1.8) 

Boiling 40 minutes 46.91 (±2.5) 232.1 (±3.3) 6.54 (±1.2) 44.87 (±1.7) 

Blanching 10 minutes 50.16 (±2.2) 235.1 (±3.6) 7.38 (±1.3) 46.07 (±1.6) 

Blanching 20 minutes 49.45 (±2.4) 233.4 (±3.5) 7.04 (±1.2) 44.88 (±1.4) 

Soaking 8 hours 51.17 (±2.5) 234.4 (±3.2) 7.42 (±1.4) 47.12 (±1.5) 

Soaking 12 hours 50.37 (±2.6) 233.1 (±3.3) 7.13 (±1.5) 47.05 (±1.8) 

Steaming 20 minutes 51.09 (±2.3) 235.2 (±3.2) 9.14 (±1.3) 47.13 (±1.5) 

Steaming 40 minutes 50.03 (±2.4) 234.7 (±3.4) 8.64 (±1.2) 46.81(±1.2) 

Pressure Cooking 10 

minutes 

49.22 (±2.7) 232.6 (±3.5) 7.57 (±1.5) 45.32 (±1.4) 

Pressure Cooking 15 47.16 (±2.9) 231.1 (±3.7) 7.32 (±1.6) 44.38 (±1.6) 
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minutes 

Baking 20 minutes 48.31 (±2.5) 233.8 (±3.2) 7.66 (±1.3) 44.65 (±1.9) 

Baking 30 minutes 48.13 (±2.3) 232.4 (±3.3) 7.54 (±1.6) 43.33 (±1.6) 

Roasting 20 minutes 48.32 (±2.4) 231.9 (±3.2) 7.44 (±1.5) 44.43 (±1.3) 

Roasting 30 minutes 47.65 (±2.6) 231.1 (±3.1) 7.24 (±1.4) 43.14 (±1.5) 

 

 

Table 6: Vitamin Content of papaya seeds pre and post the application of cooking techniques  

Cooking Technique Vitamin A 

(mg/100g) 

Vitamin C 

(mg/100g) 

Uncooked Ripe Papaya Seeds 3.81 (±1.5) 10.76 (±1.6) 

Boiling 20 minutes 2.9 (±1.3) 5.93 (±1.4) 

Boiling 40 minutes 1.1 (±1.2) 3.34 (±1.2) 

Blanching 10 minutes 2.6 (±1.3) 5.04 (±1.5) 

Blanching 20 minutes 2.3 (±1.5) 4.27 (±1.4) 

Soaking 8 hours 3.1 (±1.2) 6.82 (±1.2) 

Soaking 12 hours 2.9 (±1.3) 5.44 (±1.4) 

Steaming 20 minutes 3.3 (±1.2) 7.83 (±1.7) 

Steaming 40 minutes 2.87 (±1.5) 6.05(±1.6) 

Pressure Cooking 10 minutes 2.7 (±1.5) 5.62 (±1.4) 

Pressure Cooking 15 minutes 2.5 (±1.4) 4.08 (±1.5) 

Baking 20 minutes 1.15 (±1.1) 5.4 (±1.2) 

Baking 30 minutes 0.9 (±1.2) 4.23 (±1.4) 

Roasting 20 minutes 1.2 (±1.4) 5.72 (±1.2) 

Roasting 30 minutes 0.8 (±1.5) 4.42 (±1.3) 

 

 

Table 7: Phytochemical properties of papaya seeds pre and post the application of cooking 

techniques  

Cooking Technique Alkaloid 

(mg/100g) 

Polyphenol 

(mg/100g) 

Anti-oxidant 

Activity 

(%) 

Flavonoid 

(mg/100g) 

Uncooked Ripe Papaya 

Seeds 

8.5 (±1.7) 32.1 (±2.4) 10.2 (±1.7) 16.6 (±1.5) 

Boiling 20 minutes 7.6 (±1.4) 27.3 (±2.3) 6.7 (±1.8) 10.3 (±1.7) 

Boiling 40 minutes 6.88 (±1.5) 25.4 (±2.5) 4.2 (±1.5) 9.2 (±1.6) 

Blanching 10 minutes 8.4 (±1.3) 30.2 (±2.6) 7.6 (±1.4) 12.1 (±1.5) 

Blanching 20 minutes 8.4 (±1.2) 29.1 (±2.5) 6.2 (±1.3) 11.5 (±1.4) 

Soaking 8 hours 8.1 (±1.5) 31.1 (±2.2) 7.1 (±1.2) 14.1 (±1.3) 

Soaking 12 hours 7.7 (±1.6) 30.2 (±2.3) 5.1 (±1.5) 14 (±1.4) 

Steaming 20 minutes 8.3 (±1.3) 30.1 (±2.2) 8.9 (±1.4) 14.1(±1.3) 

Steaming 40 minutes 8.2 (±1.4) 29.4 (±2.4) 6.5 (±1.3) 13.7 (±1.5) 
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Pressure Cooking 10 

minutes 

8.5 (±1.5) 29.8 (±2.5) 5.6 (±1.5) 11.6 (±1.4) 

Pressure Cooking 15 

minutes 

8.1 (±1.2) 28.2 (±2.6) 4 (±1.6) 11.1 (±1.6) 

Baking 20 minutes 8.5 (±1.1) 24.2 (±2.5) 5.1 (±1.3) 11.7 (±1.2) 

Baking 30 minutes 8.4 (±1.2) 22.9 (±2.4) 3.5 (±1.2) 10.2 (±1.3) 

Roasting 20 minutes 8.1 (±1.7) 26.1 (±2.2) 5.9 (±1.3) 12.1 (±1.4) 

Roasting 30 minutes 7.4 (±1.5) 24.9 (±2.1) 4.7 (±1.1) 11.4 (±1.5) 

Analysis of Physicochemical Properties of seeds 

Table 8: Physicochemical properties of papaya seeds pre and post application of cooking 

techniques  

Cooking Technique Moisture 

(%) 

Ash 

(%) 

Titrable Acidity 

(%) 

Uncooked Ripe Papaya Seeds 2.7 7.29 0.05 

Boiling 20 minutes 6.75 5.23 0.02 

Boiling 40 minutes 7.13 5.14 0.03 

Blanching 10 minutes 4.12 6.23 0.03 

Blanching 20 minutes 4.83 5.88 0.03 

Soaking 8 hours 7.15 6.53 0.03 

Soaking 12 hours 7.46 6.47 0.03 

Steaming 20 minutes 3.68 6.84 0.03 

Steaming 40 minutes 4.43 6.42 0.02 

Pressure Cooking 10 minutes 6.83 6.16 0.03 

Pressure Cooking 15 minutes 7.28 5.72 0.03 

Baking 20 minutes 1.72 5.82 0.02 

Baking 30 minutes 1.38 5.51 0.02 

Roasting 20 minutes 1.18 6.15 0.03 

Roasting 30 minutes 1.05 5.71 0.03 

 

  Steaming for 20 minutes was found to be the most efficient and balanced method, significantly 

lowering anti-nutrients, as per Table 3, while retaining a higher proportion of proteins and 

minerals. The gentler heat and absence of direct water contact likely minimized leaching and 

degradation of heat-sensitive nutrients. 

  Although water-based techniques are effective in reducing anti-nutritional factors, prolonged 

methods like boiling, pressure cooking, and blanching led to significant leaching of water-soluble 

vitamins (B and C), and degradation of proteins, carbohydrates, β-carotene, polyphenols, 

flavonoids, antioxidants and mineral content, including partially heat-stable elements like 

phosphorus and iron. Therefore, applying cooking methods at moderate temperatures and for 

shorter durations is recommended to optimize nutrient retention while minimizing anti-nutrient 

content. 
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Development of Vegan Cheese with the incorporation of steamed ripe papaya seeds 

  Consequently, 2g, 4g, 6g of steamed ripe papaya seeds (20 minutes) were thereafter incorporated 

into a functional vegan cheese prototype, using chickpeas as the base. Variation 2 with 4g of the  

treated seeds scored highest and was selected as the final formulation for subsequent nutritional 

profile analysis.  

Fig 3:  Sensory Evaluation of all the developed products 

 

Anti-nutrients in vegan cheese 

Table 9: Anti-nutrient content of the basic product and the final product 

Product Tannic 

Acid (%) 

Oxalic 

Acid (mg/100g) 

Phytic 

Acid 

(mg/100g) 

Saponin 

(mg/100g) 

Trypsin 

Inhibitor 

(mg/100g) 

Basic 0.11 (±1.4) 0.3 (±1.8) 1.34 (±1.5) 3.82 (±1.3) 1.12 (±1.5) 

Variation 2 0.10 (±1.3) 0.259 (±1.7) 1.18 (±1.4) 2.71 (±1.2) 0.94 (±1.3) 

 

 Chickpeas were pre-soaked to reduce native ANFs by over 50%. Variation 2 (V2), which included 

an additional 2–3 minutes of post-integration heating, showed the lowest total ANF content 

compared to the control. 

 

Nutritional Content of Vegan Cheese 

Table 10: Macro-nutrient and Micronutrient content of the developed products 

Nutrient Basic Variation 2 

Carbohydrate (g/100g) 15.34 (±2.4) 16.12 (±2.3) 

Protein (g/100g) 7.12 (±1.5) 7.27 (±1.3) 

Fat (g/100g) 13.7 (±1.5) 14 (±1.4) 

Essential Fatty Acid (EFA) 

(g/100g) 

- 6.8 

PUFA (g/100g) - 6.8 

MUFA (g/100g) - 2.83 
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Crude Fiber (%) 1.86 3.85 

Energy (Kcal/100g) 189.23 192.64 

Calcium (mg/100g) 14.2 (±1.6) 16.37 (±1.4) 

Phosphorus (mg/100g) 98.06 (±3.1) 107.3 (±3.2) 

Magnesium (mg/100g) 41.9 (±1.7) 42.36 (±1.5) 

Iron (mg/100g) 1.23 (±1.8) 1.37 (±1.5) 

β Carotene (mg/100g) 4.2 (±1.4) 5.07 (±1.5) 

Vitamin C (mg/100g) 0.26 (±1.2) 0.31 (±1.1) 

 

Table 11: Phytochemical properties of developed products 

Product Alkaloid 

(mg/100g) 

Polyphenol 

(mg/100g) 

Anti-oxidant 

Activity 

(%) 

Flavonoid 

(mg/100g) 

Basic 7.3 (±1.2) 4.24 (±1.8) 61.77 (±2.3) 32.36 (±1.5) 

Variation 2 7.3 (±1.3) 5.27 (±1.6) 70.63 (±1.9) 35.12 (±1.4) 

 

  The product demonstrated a favourable lipid profile including PUFA, MUFA due to the presence 

of papaya seeds as seen in Table 10. Formulation V2, containing 4 g of steamed papaya seed flour, 

demonstrated an enhanced phytochemical profile including elevated levels of polyphenols, 

antioxidants, flavonoids, and alkaloids as well as increased concentrations of β-carotene, vitamin 

C, and essential minerals compared to the basic formulation. This enrichment underscores the 

functional potential of V2 as a nutritionally superior product. 

Physicochemical Properties of vegan cheese 

Table 12: Physicochemical properties of the developed products 

Product Moisture 

(%) 

Ash 

(%) 

Titrable Acidity 

(%) 

Basic 38.56 2.12 0.01 

Variation 2 34.31 2.7 0.02 

  The initial moisture content of ripe papaya seeds was 2.7%. Water-based cooking methods 

significantly increased moisture levels, with soaking and boiling showing the highest amount. 

Steaming caused minimal moisture increase due to the absence of direct contact with water. 

Variation 2 had lower moisture content, attributed to the moisture-absorbing properties of protein- 

and fiber-rich papaya seed flour and mucilages (Arnold et al., 2004). 

  Ash content indicates total mineral concentration, which was 7.29% (Table 8) in raw papaya 

seeds, containing minerals like calcium, magnesium, phosphorus, and iron (Kumar et al., 2020). 

Water-based cooking, particularly boiling, resulted in the greatest reduction (5.23–5.14%), while 

steaming preserved mineral content more effectively (6.84–6.42%). Dry-heat methods showed an 

average ash reduction of 20–24%. The ash content in Variation 2 compared to the basic product 

was higher indicating nutritional enhancement due to inclusion of papaya seed flour. 
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  Initial titrable acidity (TA) of papaya seeds was 0.05%. Post-processing, TA declined to 0.02–

0.04%, with the lowest values observed in boiling, steaming, and baking (0.02%). Soaking retained 

slightly more acidity (0.04%). Reduction in acidity is likely due to thermal degradation and 

oxidation of organic acids. The basic cheese showed a TA of 0.01%, while Variation 2 registered 

0.02%, likely due to higher tannic acid content from chickpeas and papaya seeds. TA influences 

microbial stability and textural quality of cheese products (Paul et al., 2010). 

Melting Point  

  The melting point of the selected vegan cheese variation was studied using a melting point 

apparatus based on thermal analysis principles described by Muthukumarappan et al. (1999). The 

formulation exhibited a melting point of 40°C, consistent with a semi-soft texture. This property 

suggests favourable applicability for culinary uses such as slicing, grating, and heating, with a 

desirable flavour release and light surface browning, enhancing sensory appeal. 

Shelf Life  

  Shelf-life analysis of the developed vegan cheese under ambient (25 ± 2°C) and refrigerated 

(4 ± 1°C) conditions showed a time-dependent increase in microbial load, with higher total plate 

counts observed in variants lacking fat droplets. By day 7, microbial counts reached 100 CFU/ml 

in former, compared to 25 CFU/ml in latter, suggesting reduced microbial inhibition due to higher 

water activity (Verheyen et al., 2019). 

 

Table 12: Total plate count of Product 

Parameter Product 0 Day 15 days 30 days 

Total Plate Counting 

(CFU/ml) 

Variation 2 

(4 Ċ) 

25 81 100 

 

CONCLUSION 

  This study evaluated the effectiveness of seven household cooking methods in reducing anti-

nutrients and enhancing the nutritional value of ripe papaya seeds for use in functional food 

development. While processing is essential to improve the nutritional bioavailability of plant-based 

foods, excessive thermal exposure may compromise nutrient retention. Therefore, optimal cooking 

should involve moderate temperatures and shorter durations to balance anti-nutrient reduction with 

nutrient preservation. Steaming for 20 minutes emerged as the most effective, achieving 70–80% 

nutrient retention and 50–60% anti-nutrient reduction, outperforming techniques involving direct 

water or extended heat exposure. Steamed papaya seed flour incorporated into a chickpea-based 

vegan cheese (Variation 2, V2), leveraged the lipid and phytochemical profile of chickpeas. V2 

underwent further mild heat treatment, resulting in lowered anti-nutrient content and a nutrient-

dense composition, including 2.83 g MUFA, 6.8 g PUFA, 6.8 g essential fatty acids, 35.12 g/100 g 

flavonoids, and 5.47 g/100 g polyphenols, with 70.63% antioxidant activity. With a high sensory 

acceptability, and the product demonstrated 30-day shelf life at 4°C. The study supports papaya 

seed valorisation as a sustainable, health-promoting component in plant-based diets. 
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Future Recommendations 

• Anti-amylase inhibition activity of the vegan cheese can be carried out. 

• Rheological testing of the developed vegan cheese can be conducted. 

• Effect of thermal treatment on toxins like benzyl isothiocyanate (BITC), cyanogenic 

compounds, and glucosinolates present in papaya seeds can be assessed to establish their 

safety thresholds for humans. 
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ABSTRACT 

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by persistent challenges in 

social and communication skills and restricted and repetitive behaviors. Its exact etiology is still unknown. 

The study aimed to determine the nutritional status of adolescents (15-18 years) with Autism Spectrum 

Disorder. A hundred adolescents with  ASD, 15-18 years, were selected from different NGOs and special 

schools in Delhi via purposive sampling. Findings indicated that twenty-eight percent of the subjects were 

overweight due to faulty eating habits, and forty-seven percent were found to be underweight. A 24-hour recall 

revealed that their diets were repetitive and restricted, with limited variety and evidence of nutrient inadequacy. 

None of the subjects were consuming even the basic four food groups in their daily diets, indicating that the 

diets were unbalanced due to limited variety. Nutrition-based intervention programs need to be organized 

frequently for the parents of individuals with autism spectrum disorder as soon as possible after diagnosis to 

improve the quality of life. 

Keywords: Autism, Dietary intake, Nutritional status. 

INTRODUCTION 

Autism spectrum disorder (ASD) is a developmental disability that can cause significant social, 

communication, and behavioral challenges (Centre for Disease Control and Prevention, [CDC] 

2022). Although there is no single cause of autism spectrum disorder, it might be caused by 

abnormalities in brain structure. Nutritional status is the current state of a person or population group, 

concerned with their state of nourishment (the consumption and utilization of nutrients). The 

prevalence of risk for overweight and obesity was found to be at its peak in the 12.0–17.9year age 

group. The study further implicated that this area needs to be focused on as associated problems with 

obesity make life difficult for children and their families to live independently (Curtin et al., 2005). 

Another study conducted by Bandini et al. (2010 in the United States on “Food Selectivity in 

Children with Autism Spectrum Disorder and Typically Developing Children” and their findings 

indicated that children with autism spectrum disorder demonstrated more food refusal than their 

typically developing peers (41.9% vs. 18.9%). Food selectivity is found to be more common among 

children with autism spectrum disorder, and a limited food repertoire may be coupled with nutrient 

deficiencies (vitamin B6, vitamin B12, fiber, vitamin D, vitamin E, and calcium) among children 

with autism spectrum disorder. 

In the introduction, an attempt was made to explain how improbably complex autism spectrum 

disorder is. Another goal is to highlight that adolescents (15-18 years) with autism spectrum disorder 

tend to show diet-related behavioral problems that interfere with adequate nutrient intake due to 

several associated factors, and thus, nutritional status is also compromised. To the best of the 
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researcher’s knowledge, no research is available on the aspects of diet-related problems among 

adolescents with autism spectrum disorder in Delhi. That is why research is needed to get some 

effective outcome regarding the nutritional status of adolescents with autism spectrum disorder, as 

adolescents with autism spectrum disorder are more prone to nutritional deficiencies. Looking 

towards the increasing prevalence of autism and complexity of the disorder, the present study was 

planned to determine the nutritional status of adolescents with autism spectrum disorder.  

METHODOLOGY 

The cross-sectional descriptive research design has been used in the present study. The current study 

has used purposive sampling. A total of 100 adolescents with autism spectrum disorder, 90 boys 

(including 43 of 15 years and 47 of 16-17 years) and 10 girls (out of which 3 girls of 15 years and 

the remaining 7 girls of 16-17 years) aged between 15- 18 years were selected from different NGOs 

and special schools of Delhi city. The sample that had to have coexistence of chronic disorders like 

Type I Diabetes, as it could affect the dietary intake and anthropometric measures of the sample, was 

excluded from the study. 

Ethical considerations:  

Data collection commenced after receiving approval from the Institutional Ethics Committee, Lady 

Irwin College, the University of Delhi, on 25th May 2019. Written informed consent was taken from 

the parents before the selection of the participants in the current study, and parental consent was also 

obtained. 

TOOLS OF THE STUDY 

Anthropometric Indices of Adolescents with Autism Spectrum Disorder:  

The anthropometric measurements included weight and height to determine Body Mass Index for 

Age and height for age.  

Checklist Supported by Interview to assess selective Micronutrient Deficiency Signs and 

Gastrointestinal Symptoms present in Autism Spectrum Disorder:  

This self-structured pre-tested checklist was based on literature (Ranjan & Nasser, 2015 & Liu et al., 

2016) to assess micronutrient deficiency signs among the subjects. It included clinical examination 

of eyes and nails to help in identifying the micronutrient deficiency signs of specific vitamins and 

minerals, especially vitamin A and Iron among the participants.  

Dietary Assessment:  

A dietary assessment was done to understand the dietary consumption patterns of the subjects. It was 

done by using two dietary survey forms, including a 24-hour recall method and a food frequency 

questionnaire. 

Data collection: 

Anthropometric measurements: 

Weight: Weight was measured using an electronic weighing machine (Model: SECA 813) with a 

measurement accuracy of up to 100 grams. Weight was measured thrice, and its average was 

obtained as the final value (CDC, 2021). 
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Height: Standing height is an analysis of the maximum vertical size of the participant. It was 

measured with a portable stadiometer using Model SECA 213 with a precision of 1mm. All the 

readings were taken thrice, and the average was obtained as a final value (CDC, 2021). 

Dietary Intake:  

The mothers of participants were interviewed to recall a day’s events in temporal sequence, and the 

interviewer recorded the amount and type of all food and drink consumed by the sample group that 

day. To increase the accuracy, the mothers of the participants were asked to show a set of measuring 

cups and Katori sizes to estimate the amount of food eaten. The utensils that were fed in the Diet Cal 

included katoris of different sizes: Largest (A), Medium (B), Small (C), and Smallest (D), and a cup 

of 240 ml. These measures were used to estimate the dietary intake of adolescents with autism 

spectrum disorder. 

Analysis of data: 

a. Anthropometric Measurements Analysis:  

Body-Mass-Index for age and height for age were evaluated using World Health Organization 

growth reference data (World Health Organization, 2007). 

Height for Age (HA):  

Table 1: Cut-off points for classifying the adolescents (15-18 years) with autism spectrum disorder 

according to Height-for-Age z-scores (HAZ) 

 

Body Mass Index (BMI):  

Table 2: Cut-off points for classifying adolescents (15-18 years) with autism spectrum disorder 

according to BMI-for-Age z scores (BMIAZ) 

Z-scores  BMI-for-Age  

≥ Median - 2SD to + < 1SD Normal 

Median <- 2SD to >- 3SD Moderate underweight  

< Median -3SD Severe underweight 

Median ≥ + 1 SD to < + 3SD Overweight  

≥+ 3SD  Obesity   

 

 

Z-score  Height-for-Age 

Above +3 Very tall 

Below -1 to above 2 Normal 

Below -2 Stunted  

Below -3 Severely stunted 
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Dietary Intake Analysis:  

The analysis of nutrients of the dietary intake of the participants was computed using the validated 

software “DietCal” version 9.0 (Profound Tech Solutions), which was based on values from the 

Indian Food Composition Tables 2017, National Institute of Nutrition, ICMR (IFCT 2017). For the 

analysis of the dietary intake, the participants were divided into two age groups (15 years and 16-17 

years) and gender-wise (boys and girls) categories, corresponding to the age groups used in ICMR, 

Estimated Average Expenditure (EAR, 2020). Adequate intake for each dietary nutrient was defined 

as between 75 to 100 or more than 100% EAR, moderately inadequate was defined as between 50 

to 75% EAR, and inadequate intake was defined as less than 50% EAR. The data on consumption 

patterns of different food groups by adolescents with autism spectrum disorder were also collected 

using a qualitative food frequency questionnaire. The data collected through a qualitative food 

frequency questionnaire were analyzed in terms of percentage. 

RESULTS AND DISCUSSION 

Anthropometric Measurements of Adolescents with Autism Spectrum Disorder (n=100):  

Height for Age: The data regarding height for age is depicted in Figure 1, which revealed that more 

than half of the adolescent boys (60 percent) and a small percentage (4 percent)of the adolescent 

girls were found to be stunted. On the other hand, the severely stunted growth of 10 percent of 

adolescent boys was identified, and 1 percent in an adolescent girl. It might be due to the selective 

eating habits of the adolescents, which acted as an obstacle to consuming a variety of foods and food 

adequacy. 

 

 
Figure 1: Height for Age of Adolescents with ASD 

 

BMI for Age: In the present study, less than 50 percent of the adolescent boys, i.e., 34 percent, and 

only one girl were found to be moderately underweight, whereas nearly 12 percent of the adolescent 

boys were severely underweight. The unusual and faulty dietary patterns, including overconsumption 

of calorie-dense foods and carbohydrate-rich foods and an increasingly sedentary lifestyle, could 

potentially contribute to overweight and obesity among the sample group, as indicated by 12 percent 

of the adolescent boys being overweight and 12 percent being obese. Among adolescent girls who 

were on the autism spectrum, only 3 percent were overweight, whereas 4 percent were found to be 

obese, as presented in Figure 2. Curtin et al. (2010 reported that the prevalence of obesity among 

children with autism spectrum disorder (30.4 percent) was higher compared to neurotypically 

developing children (23.6 percent). Seventy-five percent of stunting as per height-for-age reflected 
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chronic undernutrition, whereas based on weight-for-height (BMI/Age), only 47 percent were 

underweight. This indicated the probability that some of the stunted adolescents had become 

overweight or obese again, possibly due to faulty eating and activity patterns while remaining 

stunted. 

 

 
Figure 2: BMI for Age of Adolescents with ASD 

Clinical assessment of Adolescents with Autism Spectrum Disorder (n=100) 

Table 3: Clinical assessment based on selective micronutrient (vitamin A and Iron) deficiency 

signs and the gastrointestinal Symptoms present in Autism Spectrum Disorder (n=100) 

                                                                                                                                       

Adolescents with Autism Spectrum Disorder 

Area of 

Examination  

         Signs Yes  No  

 n % n  % 

Eyes  Bitot spot - - 100 100 

Nails  Brittle and spoon-shaped  - - 100 100 

 Pallor in nails - - 100 100 

3. Internal System  

Gastrointestinal Symptoms        A     

 Chronic constipation (defined as < 2 

stools /week with difficulty in passing 

stools for at least 3 consecutive weeks). 

98 98 2 2 

Chronic diarrhoea (defined as very loose 

to watery stools regardless of frequency, 

persisting for at least 3 consecutive weeks). 

23 23 77 77 

Abdominal bloating, discomfort, or 

irritability  

56 56 44 44 

Chronic abdominal pain or gaseousness  34 34 66 66 

Vomiting  - - 100 100 
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The current study showed that none of the participants (100 percent) showed any deficiency signs of 

the micronutrients Vitamin A and Iron. A study conducted by Sun et al. (2013 found that only one 

child (4-6 years) within the autism spectrum showed signs of vitamin A deficiency, six had scarce, 

dry, and brittle hair, three had dry skin, and one had cheilosis. However, they found no significant 

difference between the typically developing children and children with autism. Due to limited 

literature, there appear to be no conclusive results on nutritional status based on clinical assessment. 

Moreover, the majority (98 percent) of the participants felt difficulty in passing stools for at least 3 

consecutive weeks, whereas a very low percent (2 percent) had no difficulty. It might be associated 

with the lack of fiber in the diet and sedentary lifestyles. On the other hand, out of 98 percent of the 

participants, fewer cases (23 percent) of chronic diarrhea were also reported (Table 3). 

Dietary Profile of Adolescents with Autism Spectrum Disorder (15-18) years:  

Available literature indicates that children with autism spectrum disorder were found to be deficient 

in all the nutrients, which might be associated with their selective eating patterns and consumption 

of a limited variety of food (Sun et al., 2013; Bicer & Alsaffar, 2013 & Meguid et al., 2015).  

Energy and Macronutrients: Energy, carbohydrate, protein, and fat (visible and invisible fat) 

consumption among the participants was found to be more than 50 percent of the EAR, whereas less 

than 50 percent adequacy of energy was found in the adolescent boys aged 16-17 years. The EAR 

given by ICMR (2020) is only for the visible fat intake and hence cannot be compared. 

Micronutrients: The mean intake of calcium, zinc, vitamin A, and magnesium was found to be less 

than 50 percent of EAR among 100 percent of the participants.  

Fiber: A significant finding of the study was that for dietary fiber, the mean intake of all the 

participants was found to be 15.33 grams. It was found that the consumption of dehusked pulses was 

higher compared to husked pulses among the sample group. They preferred to eat fruits without peel, 

or that were soft in consistency, and mostly preferred fruits were banana and orange. This might be 

associated with developmental delays in sensory motor, tactile sensitivity, and abnormal response to 

the taste of the participants. Low intake of fiber might be coupled with the prevalence of constipation 

among 98 percent of the participants. Consumption of rice was found to be higher by 100 percent of 

adolescents with autism as compared to chapati. It might be due to poor jaw movements that made 

it difficult for the participants to chew the chapati properly. Notably, was that the intake of 

vegetables, especially green leafy vegetables and fruits (except banana), was found to be only once 

or twice a week to never among the sample group. That might be due to color sensitivity or due to 

their chewy texture that demands proper chewing.  

The findings were in line with the few previously conducted studies on dietary intake, which showed 

that children with autism had inadequate intake of several micronutrients (Xia et al., 2010; Hyman 

et al., 2012; Zimmer et al., 2012 & Meguid et al., 2017) (Table 4).  

Table No: 4 

S. No.  Boys (n=47) Age 15 years Girls (n=3) Age 15 years 

Energy/ 

Nutrient  

Mean ± SD 

 

*EAR Percent 

Adequacy  

Mean ± SD 

       

EAR Percent 

Adequacy 

1 Energy (kcal) 1532.06± 

549.02 

2860 53 1735.67±206.17 2400 72 

2 Protein (gm) 23.94±9.59 36.4 65 20.82±4.30 34.7 60 

3 Visible fat 

(gm)  

32.12± 3.59 50 64 27.6±5.99 35 78 
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4 Carbohydrates 

(gm) 

287.06±6.02 100 287 351.66±19.22 100 352 

5 Calcium (mg) 386.49±99.49 800 48 370.35±25.88 800 46 

6 Iron (mg) 18.24±4.16 15 121 18.59±2.68 17 109 

7 Pyridoxine 

(vitamin B6)   

(mg) 

1.63±0.76 2.2 74 0.13±0.06 1.8 7 

8 Vitamin C 

(Ascorbic 

acid)(mg) 

12.98±3.02 60 21 22.29±1.06 55 40 

9 Dietary folate 

(mg) 

86.05±43.81 238 36 65.47±11.17 204 32 

10 Magnesium 

(mg) 

103.23±1.44 294 35 115.59±16.89 270 42 

11 Zinc (mg) 1.84±1.19 11.9 15 2.99±0.57 10.7 27 

12 Vitamin A 

(Retinol) (mg) 

127.83±18.06 430 29 151.99±51.12 420 36 

S. No.  Boys (n=43) Age 16-17 years Girls (n=7) Age 16-17 years 

Energy/ 

Nutrients  

Mean ± SD EAR Percent 

Adequacy  

Mean ± SD 

 

EAR Percent 

Adequacy  

1 Energy (kcal) 1341.597±21

7.14 

3320 40 1786.71±421.25 2500 71 

2 Protein (gm) 25.75±18.84 45.1 57 19.35±5.91 37.3 51 

3 Visible fat 

(gm)  

20.23±8.52 40 50 23.28±8.06 35 66 

4 Carbohydrates 

(gm) 

261.74±16.29 100 262 374.42±11.76 100 374 

5 Calcium (mg) 376.83±146.0

6 

850 44 269.57±57.29 850 31 

6 Iron (mg) 15.33±3.89 18 85 14.62±1.41 18 81 

7 Pyridoxine 

(vitamin B6) 

(mg) 

0.80±0.51 2.5 32 0.57±0.5 1.9 30 

8 Vitamin C 

(Ascorbic 

acid) (mg) 

21.58±5.95 69 31 23.69±3.89 57 41 

9 Dietary folate 

(mg) 

49.84±11.89 286 17 58.37±12.02 223 26 

10 Magnesium 

(mg) 

160.87±26.33 338 47 113.01±9.07 279 40 

11 Zinc (mg) 2.08±1.19 14.7 14 2.54±1.56 11.8 21 

12 Vitamin 

A(Retinol) 

(mg) 

124.34±8.63 480 25 133.79±10.07 400 33 

EAR – Estimated Average Requirement 
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Consumption pattern of various food groups by Adolescents with Autism Spectrum Disorder:  

The dietary pattern and nutrient intake data revealed that 100 per cent of the subjects were consuming 

only cereals daily, whereas 54 per cent had consumed pulses daily. In the context of milk and animal 

foods, the percentage of consumption was found to be very low. Nearly 55 per cent of the subjects 

were drinking milk daily, and the consumption of animal foods was found to be either monthly or 

occasionally. Moreover, the intake of oil and fats was found to be daily by 100 per cent of the 

subjects. The consumption of fruits (23 per cent) and vegetables (55 per cent) was also found to be 

very low daily. It might be due to repetitive and restricted behaviour patterns of the children with 

autism spectrum disorder that might have acted as an obstacle in consuming a diverse, varied, and 

hence balanced diet. Only 2-3 food groups were consumed daily by the majority, these being mainly 

cereals, fats, and sugars. It emerged from the data gathered that the diets were lacking or inadequate 

in vegetables, fruits, pulses, milk, and animalfoods which proved that the diet was unbalanced or 

nutritionally inadequate due to limited variety in the diet (Table 5). 

 

Table 5: Frequency of various Food Groups Consumption by Adolescents with Autism 

Spectrum Disorder (n=100): 

 

CONCLUSION AND RECOMMENDATIONS OF THE STUDY 

 

It can be concluded from the present study that there are a variety of disruptive behaviors exhibited 

during mealtimes by adolescents with autism that may affect the food intake and duration of 

mealtime, and finally lead to poor nutritional status. It might be due to improper awareness among 

the parents about nutrition and management of disability or the characteristics of autism. It is 

recommended that future studies be planned with a large sample size and a placebo group to 

generalize the results. A biochemical assessment is needed to confirm the micronutrient deficiencies. 

 

 



The Indian Journal of Home Science 2026: 38(1) 
 

320 
 

STRENGTHS OF THE STUDY 

The current study represents a unified approach to assessing the nutritional status and mealtime 

behavior of the participants. 

LIMITATIONS OF THE STUDY 

1. The parents of the sample did not give their consent for biochemical assessments. However, 

these are needed to clearly assess micronutrient deficiencies, clinical and sub-clinical. 

2. The findings of the study may not be representative of the entire population because the 

sample was selected only from Delhi and the adolescents who were attending the special 

schools and NGOs. 
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ABSTRACT 

India’s nutrition challenges persist, with the diets lacking in diversity and key nutrients. To address this, the 

ICMR-NIN introduced food-based dietary guidelines and the “My Plate for the Day” visual tool to promote 

balanced eating. However, their effectiveness depends on both public awareness and affordability, particularly 

in low-income communities. To explore these concerns, a mixed-methods cross-sectional study was conducted 

among women aged 20 to 35 years living in urban slums of Delhi. For the quantitative study, 100 participants 

were selected through convenience sampling. Data collection involved a structured questionnaire capturing 

socio- demographic details, awareness, perceived benefits and barriers as well as affordability of the 

recommended portions proposed in the “My Plate for the Day”. To deepen the understanding, two FGDs were 

conducted, with eight women each. Additionally, daily cost of following the “My Plate for the day” diet was 

calculated for both vegetarian and non-vegetarian diets. The results revealed that despite awareness the actual 

understanding of the "My Plate for the Day" guidelines was almost non-existent among participants. 

Nevertheless, many women expressed that such a balanced diet could improve health outcomes, enhance 

well-being, and reduce the risk of illness. Despite this positive perception, financial limitations were a 

dominant concern. The daily cost estimates confirmed this barrier: a vegetarian diet would cost approximately 

₹97.50 and a non- vegetarian one ₹112.03. This translates to a monthly cost of ₹2,925 - ₹3,361 per adult, which 

is often more than what slum households can afford to spend on food. High-cost items such as milk, meat, 

eggs, nuts, and seeds were cited as the most difficult to afford, making regular adherence to the guidelines 

unrealistic. The study reveals a major gap between public health guidelines and real- world practice, driven by 

low awareness and significant financial barriers. To make the guidelines effective, programs like subsidized 

food schemes must include nutrient-rich foods, not just staples. Both awareness and affordability need to be 

addressed to benefit the communities most in need. 

Key words: Food-based dietary guidelines, My Plate for the Day, Balanced Diet, Perceptions, 

Affordability 
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INTRODUCTION 

Nutrition is vital for health, immunity, and overall quality of life. A well-balanced diet helps 

meet daily nutritional requirements, supporting long-term well-being by preventing both deficiencies 

and chronic diseases (WHO, 2003). In India, nutritional imbalances are particularly pronounced 

among women. Data from the National Family Health Survey (NFHS-5) reveals the intake of 

nutrient-rich foods such as fruits, animal protein, and dairy remains low among women aged 15–49 

years ((IIPS, 2021) and are heavily cereal-based (Sharma et al., 2020). These dietary patterns lead 

to a dual burden: undernutrition and overnutrition coexisting, both contributing to long-term health 

risks (Winichagoon & Margetts, 2017). 

Dietary recommendations as proposed in the Nutrient Requirements for Indians, 2020 are 

based on use two key values: the Estimated Average Requirement and the Recommended Dietary 

Allowance (ICMR & NIN, 2020). For easy translation of nutritional requirements into practice, it 

has proposed to use simple public messages encouraging habitual food choices. This can be achieved 

if nutritional guidance is presented in terms of food groups rather than individual nutrients, which 

led to the development of Food-Based Dietary Guidelines (FBDGs). It is also recommended that 

FBDGs should be country-specific and take into account the nation’s social, cultural, economic, and 

environmental contexts (WHO, 1998) and should be supported by clear dietary messages and 

visually engaging graphics (Erve et al., 2017). 

In line with the recommendation, the first set of dietary guidelines for Indians were issued 

by the National Institute of Nutrition (NIN) in 1998, followed by a second edition in 2011. This has 

been subsequently revised 2024. These dietary guidelines strongly emphasize the importance of 

dietary diversity by encouraging the inclusion of a wide variety of foods from each food group in 

our daily diets (Passi, 2024). The updated guidelines feature 17 key messages, with "My Plate for 

the Day" as the main educational tool. It offers practical guidance on achieving a balanced 2000 Kcal 

Indian diet by showing ideal proportions of various food groups needed to meet daily requirements 

for essential nutrients like amino acids, fatty acids, minerals, and bioactive compounds (NIN, 2024). 

From a technical standpoint, establishing a single, unified set of country-specific FBDGs 

may be both desirable and potentially feasible. However, this approach poses significant challenges, 

particularly in accommodating cultural diversity and navigating the complex social, economic, and 

political factors (Leme et al., 2021). Several research studies conducted across countries indicate that 

a significant proportion of individuals do not meet the recommendations outlined in their respective 

national dietary guidelines. A global review of 90 FBDGs revealed that among the various food 

groups, starchy staples and fruits/vegetables were the most commonly consumed in alignment with 

the guidelines but adherence to recommendations for other food groups such as dairy, proteins, and 

healthy fats was notably lower across countries (Leme et al., 2021). In addition to socio-demographic 

factors, affordability presents a major barrier to adherence to such guidelines. Various studies 

conducted in India found that a nutritious diet was unaffordable, especially among poor and 

vulnerable population groups (Thomas, 2016; Kachwaha et al., 2020; Raghunathan et al., 2021). 

Growing shift toward convenience foods, driven by time constraints and evolving lifestyles has 

increased reliance on processed and ready-to-eat foods, which further complicates efforts to improve 

dietary quality (Bren d’Amour et al., 2020). 
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Given the central role women play in managing household nutrition, understanding their 

perspectives of the food based dietary guidelines is crucial for its the effective implementation. 

Therefore, the study focuses on assessing awareness, perceived benefits, and affordability of Indian 

dietary guidelines and particularly “My Plate for the Day" pictorial graphic, among women living in 

Delhi’s urban slums. Insights from this research will help evaluate the effectiveness of pictorial 

graphic in bridging the gap between nutritional knowledge and everyday dietary practices.  

OBJECTIVES 

• To assess the perceived benefits and affordability of following the ICMR-NIN “My Plate for the 

Day” recommendations among women living in urban slums of Delhi. 

• To determine the cost of consuming the ICMR-NIN “My Plate for the Day” using data 

from the household food price survey. 

HYPOTHESIS 

Null Hypothesis (H1): Women in urban slums of Delhi do not perceive the "My Plate for the Day" 

recommendations as beneficial and affordable. 

Alternate Hypothesis (H0): Women in urban slums of Delhi perceive the "My Plate for the Day" 

recommendations as beneficial and affordable. 

METHODOLOGY 

This cross-sectional study was conducted among women living in the urban slums of Delhi, 

employing a mixed-methods approach. Data collection took place between January-March 2025 and 

included quantitative surveys, focus group discussions (FGDs), and a cost estimation exercise. 

Quantitative data were gathered from 100 women selected through convenience sampling. The same 

participants were also involved in the cost estimation component. 

 Inclusion criteria for the study were: women aged 20–35 years, residing in urban slum areas 

of Delhi, and willing to participate. Additionally, two FGDs were conducted, each involving eight 

participants, enrolling a total of 16 women for the qualitative component of the study.  

Ethical clearance was obtained from the Institutional Scientific Committee of the Institute 

of Home Economics, University of Delhi. Prior to data collection, the study’s purpose was explained 

to each participant, and written informed consent was obtained along with a participant information 

sheet outlining the study’s objectives, procedures, and participant rights. 

The structured questionnaire included sections on socio-demographic details and awareness 

of the “My Plate for the Day” recommendations. Women were asked whether they had heard of the 

model and were familiar with the suggested portion sizes for each food group. The next section 

explored dietary practices, with participants reporting how often they consumed recommended 

quantities of specific food groups, using response options of “always,” “sometimes,” or “never.” 

Barriers to adherence were also identified. Perceived benefits were assessed using a 3- point Likert 

scale (Agree = 3, Neutral = 2, Disagree = 1) across several statements. 
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The study also assessed affordability by asking participants about their household food 

expenses relative to other costs, and whether they found the “My Plate for the Day” model financially 

manageable. Willingness to bear the daily cost of following the recommendations was also explored. 

For cost estimation, a methodology adapted from Raghunathan et al., 2021 was used, with primary 

data collected from local markets and government outlets in Delhi. A detailed questionnaire captured 

food items under each group, and participants reported recent consumption using the recall method. 

Prices of the 5–6 most commonly consumed items per group were collected, and average prices were 

calculated. These were then multiplied by the recommended portion sizes to estimate the cost for 

each group, and summed to determine the total daily cost of following the dietary model. 

The qualitative data was collected using two FGDs, which lasted approximately 40-50 

minutes each. The discussions were conducted in Hindi to facilitate clear and comfortable 

communication. Participants were informed about the purpose of the FGDs and assured of the 

confidentiality of their responses. Written informed consent was obtained from all participants. The 

FGDs were conducted with a separate group from those in the quantitative study. 

After data collection, responses from the questionnaires were entered into Microsoft Excel 

and checked for missing values and correcting errors. The cleaned dataset was imported into IBM 

SPSS 21.0 for analysis. Descriptive statistics, including means, standard deviations, and ranges for 

continuous variables, and frequencies and percentages for categorical variables, were used to 

summarize findings. Qualitative data from focus group discussions were thematically analyzed based 

on participants' understanding, acceptance, and perceived feasibility of the guidelines, with selected 

verbatim quotes illustrating key insights. 

FINDINGS  

I. Findings of the quantitative survey 

Quantitative data for the study was collected from 100 women living in urban slums of Delhi. 

As shown in Table 1, most participants were over 30 years old and had completed middle or high 

school. Few were graduates or diploma holders, while some had only primary education or were 

illiterate. Most were engaged in elementary jobs, with only a few in professional roles or 

unemployed. The majority belonged to the general category, followed the Hindu religion, and lived 

in nuclear families with 4–6 members. Most households had a monthly income between ₹10,000– 

20,000. 

 

 

 

 

 

 



The Indian Journal of Home Science 2026: 38(1) 

 

327  

Table 1: Data on the Socioeconomic Profile of the Subjects 

Parameter Category 
Frequency / % 

(n=100) 

Age 
20-25 33 

26-30 28 

Above 30 39 

Educational Level Graduate/ diploma 4 

High school 23 

Middle school 33 

Primary school 21 

Illiterate 19 

Occupation Professionals 8 

Clerks 6 

Skilled workers/shop workers 12 

Skilled agricultural/fishery workers 5 

Craft and related trade workers 4 

Plant and machine operators 13 

Elementary occupation 47 

Unemployed 5 

Caste General 54 

 Scheduled Caste 21 

 Scheduled Tribe 12 

 Other Backward Classes 13 

Religion Hindu 83 

Muslim 10 

Others (Sikh) 7 

No. of Family 

Members 

1-3 18 

4-6 78 

Above 6 4 

Family Type Nuclear 83 

Joint 17 

Monthly family 

Income 

< ₹10,000 31 

₹10,000–₹20,000 58 

> ₹20,000 11 

Data on women's awareness and perceived benefits of the "My Plate for the Day" guidelines 

indicate that while a majority (74%) had come across the plate through media channels such as 

television, internet, or newspapers, only a small fraction (2%) demonstrated an accurate 

understanding of its specific recommendations, including portion sizes for each food group. 

Awareness of the purpose and role of “My Plate for the Day” in promoting a balanced diet was 

generally low. When shown the visual, many women recognized its benefits for overall health, 

disease prevention, and mental well-being. Most felt it could reduce the need for supplements like 

calcium and iron. However, fewer associated it with weight management or improved digestion, and 



The Indian Journal of Home Science 2026: 38(1) 

 

328  

many did not believe it enhanced community-level nutrition awareness. Figure 1 shows that many 

women regularly consume food groups like vegetables, pulses, cereals, and fats & oils at levels close 

to the "My Plate for the Day" recommendations, however, intake of milk or curd, fruits, and nuts 

and seeds is significantly lower, with many women reporting rare or no consumption 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Comparison of Food Group Consumption with the "My Plate for the Day" 

Recommendations 

Participants were asked to identify barriers that prevent them from consuming the 

recommended portions of each food group in the guidelines. As shown in Table 2, financial 

constraints emerged as the most significant obstacle. Nearly 46% cited the high cost of certain foods, 

and 45% pointed to low household income or tight budgets together accounting for over 90% of the 

reported challenges. Additionally, 13% mentioned the limited availability and higher cost of seasonal 

fruits and vegetables. Some (7%) found the recommended portion sizes unrealistic for daily cooking 

habits. Only a few women (4%) cited competing expenses like school fees or medical bills, and just 

3% mentioned the lack of government support as a barrier. 
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Table 2 Challenges to Incorporating ICMR NIN’s "My Plate for the Day" into Daily Routine 

Barriers/factors Frequency / % 

(n=100) 

High cost of the food product 46 

Low income /budget constraints 45 

Availability of food products 13 

Large recommended portion sizes 7 

Other family expenses given are priority 4 

No Government support 3 

 

Most women spent 40- 60% of their income on non-food expenses, while only 20-40 % was 

allocated to food, highlighting a lower priority given to food-related spending. With respect to 

affordability, cereals (48%) and vegetables (46%) were rated as the most affordable. In contrast, nuts 

and seeds were perceived as the most expensive by 35% of women, followed by pulses (18%), fruits 

(15%), and meat products (15%). Milk (10%) and fats and oils (7%) were generally considered 

moderately priced (Figure 2). 
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Fig 2. Affordability of Food Groups in ICMR-NIN “My Plate for the Day” Recommendations 

 

II. Qualitative Insights into Perceptions and Challenges in Following 'My Plate for the Day' 

Recommendations 

To explore perceptions, motivations, and challenges in adopting the ICMR-NIN "My Plate for 

the Day" guidelines, two Focus Group Discussions (FGDs) were conducted with 16 women from 

urban slums in Delhi. Each group included 8 participants aged 20–35 years, all primarily responsible 

for household food purchasing and meal preparation. 

Theme 1: Understanding of a Balanced Diet 

Women described a balanced diet as a variety of familiar, home-cooked foods that satisfy hunger 

and promote health. Their understanding was rooted in tradition and availability, typically including 

grains, pulses, vegetables, and dairy rather than focusing on calories or nutrients. 

Theme 2: Adherence to Food Groups in “My Plate for the Day” and cultural acceptability 

Participants showed consistent dietary patterns centered around staple grains like wheat and rice, 

with dals prepared daily or every other day. Vegetable intake varied by cost and season, while fruits 

and milk were consumed occasionally, mainly for children, due to affordability constraints. Adult 

milk consumption was rare. 

Verbatim 1: "We always have cereals and pulses. Vegetables depend on price. Fruits, milk, and 

ghee are not regular." 

Verbatim 2: "We don’t eat fruits every day; mostly, we keep them for the children." 
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Most participants felt that the guidelines matched their traditional diets, featuring familiar 

foods like roti, dal, sabzi, and rice. This cultural alignment made the recommendations feel 

practical and easy to follow without altering cooking habits or taste preferences. 

Theme 3: Perceived Benefits, Barriers and Affordably 

Despite the daily challenges of life in urban slums, women recognized the clear health benefits of 

following a balanced diet recommendation linking it to increased energy, reduced fatigue, and better 

immunity. Many believed that eating more vegetables, fruits, and pulses could improve well-being, 

though financial limitations often restricted their ability to follow these practices. 

Verbatim 3: “If we eat like that, especially vegetables and fruits, I think our body will feel better 

and we won’t fall sick easily.” 

However, despite being aware of the benefits of a balanced diet, many women living in 

urban slums shared that fully following the ICMR-NIN recommendations was extremely 

challenging. The most commonly cited barrier was financial constraint. While items like cereals, 

pulses, and some seasonal vegetables were affordable, the daily inclusion of costlier foods such as 

fruits, milk, nuts, and meat were often out of reach. Participants noted that meeting all the 

recommended portions would significantly exceed their monthly food budgets, which typically 

ranged from ₹3000 to ₹6000. Beyond finances, time and workload were also key constraints. Many 

women reported long working hours and fatigue, leading them to rely on simple, quick meals. 

Verbatim 4: “Not really. Some parts we can manage, like dal and vegetables. But fruits and milk 

every day is not possible.” 

Verbatim 5: “After working the whole day, it’s easier to just make simple dal-roti; there’s no extra 

time for vegetables or milk.” 

During the discussions, women clearly differentiated between affordable and expensive foods. 

Items like milk, fruits, nuts, paneer, and meat were considered costly and treated as occasional 

purchases, reserved for festivals, illness, or guests. Fats such as oil and butter were used sparingly. 

In contrast, staples like cereals, pulses, potatoes, and seasonal vegetables were consumed regularly 

due to their affordability and availability.  

III. Estimation of Daily Dietary Cost Based on “My Plate for the Day” Recommendations  

For vegetarian adult females, the total daily cost for meeting the recommended dietary intake 

amounted to ₹97.50. Notably, nuts and seeds, followed by dairy, were the highest cost contributors 

within the vegetarian plate. For non-vegetarian adult females, the daily cost came to ₹112.03. In this 

case, animal-source foods, dairy, and nuts and seeds formed the most expensive components. When 

projected over a month, these costs translate to ₹2,925 for a vegetarian adult female and ₹3,361 

for a non-vegetarian one. Considering an average household income of ₹15,000 per month and 

assuming that 30% (₹4,500) is typically spent on food, a household of five members would have 

approximately ₹900 per person per month for food. This creates a significant affordability gap: the 

cost of the recommended diet (₹2,925–₹3,361) is more than three times what is available per person. 
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Table 4: Recommended Intake and Cost of “My Plate for the Day” for Adult Females 

Food Groups Recommende

d Daily Intake 

for 

Vegetarian 

Diet 

Recommended Daily 

Intake for 

Non-Vegetarian Diet 

Cost for a 

Vegetarian plate 

(Rupees) 

Cost for a non- 

vegetarian plate 

(Rupees) 

Cereal and NutraCereals 250 260 15.25 15.86 

Pulses 85 55 13.24 8.56 

Egg / Chicken/ Meat  70 X 23.00 

Milk/curd 300 300 19.65 19.65 

Vegetables 400 400 16.67 14.91 

Fruits 100 100 9.60 9.60 

Nuts and Seeds 35 30 18.60 15.94 

Fats and oils 27 27 4.50 4.50 

TOTAL COST   97.50 112.03 

DISCUSSION 

Both quantitative and qualitative data indicate that participants’ awareness of the guidelines' 

broader impact on health was limited. Earlier studies have also highlighted that effectively 

communicating and implementing FBDGs across diverse populations is a significant challenge 

(Smitasiri & Uauy, 2007). Financial constraints were the primary barrier to following the 

recommendations, with secondary challenges including seasonal food availability, unrealistic 

portion sizes, and competing household expenses. Furthermore, participants clearly distinguished 

between affordable staples like cereals, pulses, and vegetables, which formed the basis of their daily 

diet, and more expensive items such as nuts, fruits, and meat, were considered occasional luxuries. 

A comparison with the EAT-Lancet reference diet shows that Indian diets are generally imbalanced, 

with excessive cereal consumption and insufficient intake of proteins, fruits, and vegetables (Sharma 
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et al., 2020). The literature also identifies food prices and affordability as key factors influencing 

food choices (Turrell et al., 2002, Lee et al., 2013). 

The estimated daily cost of following the “My Plate for the Day” recommendations was 

₹97.50 for vegetarian and ₹112.03 for non-vegetarian adult females. When calculated monthly, this 

amounts to ₹2,925–₹3,361 per person, over three times the average per capita food budget. This 

highlights a significant affordability gap and economic barrier to following national dietary 

guidelines, consistent with findings from previous Indian studies (Gupta et al., 2021; Raghunathan 

et al., 2021). 

CONCLUSION AND IMPLICATIONS 

The findings indicate that while women in Delhi’s urban slums see the “My Plate for the 

Day” as beneficial for health, its cost makes it largely unaffordable, exceeding the budgets of low-

income households. This underscores the need for public health recommendations to be paired with 

economic support. Expanding food assistance to include nutrient-rich foods like dairy, pulses, eggs, 

fruits, and nuts alongside staples and combining it with nutrition education is crucial to making 

balanced diets achievable for the urban poor. 

SUGGESTIONS FOR FUTURE RESEARCH 

Although the present study provides valuable insights into the awareness, perceptions, and 

affordability challenges related to the “My Plate for the Day” guidelines among women in urban 

slums, its findings are limited by the small and localized sample. Future research should include 

larger and more representative populations across diverse settings to improve generalizability and 

better understand regional and socio-cultural differences in dietary practices. Intervention studies are 

also needed to evaluate the effectiveness of nutrition education, low-cost meal planning, and 

subsidized nutrient-rich food schemes in improving adherence and long-term health outcomes. 
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ABSTRACT 

This research study evaluates the effectiveness of Pre-school education in Anganwadi centres 

(AWCs) under the Integrated Child Development Services (ICDS) scheme in Ernakulam district, Kerala. 

Utilising a purposive sampling approach, the study assesses the quality of pre-school education, infrastructure, 

social awareness and training given to Anganwadi Workers (AWWs) through a survey of 151 AWCs. In India, 

studies evaluating the objectives of ICDS indicate a predominant emphasis on child nutrition (Ministry of 

Women and Child Development, 2015). Although preschool education is among its stated goals, there is a 

significant gap in evaluating its effectiveness. So, the present research focuses on assessing the preschool 

education component delivered through AWCs in Kerala. The results reflect the Kerala government's 

prioritisation of preschool education in AWCs, but also expose gaps within the current curriculum that require 

attention, especially in the time schedule and activities which fulfil the five developmental domains.  By 

contributing to the existing body of research on preschool education in AWCs, the research contributes 

significant understanding to policymakers, practitioners, and stakeholders working towards improving the 

lives of pre-school children in Kerala and beyond. 

Keywords: AWCs, AWWs, ICDS, Curriculum, Kerala 

 

INTRODUCTION 

The ICDS is a centrally sponsored scheme administered by the Department of Women and 

Child Development under the Ministry of Human Resource Development, Government of India. 

Since its inception in 1975, it has served as the Government’s flagship programme aimed at 

addressing the comprehensive developmental needs of children. 

The primary objectives of the Integrated Child Development Services (ICDS) are To 

promote better nutrition and health among children under six years of age,  to establish a foundation 

for their optimal psychological, physical, and social development,  to provide informal pre-school 

education through a widespread network of community-based Anganwadi Centres (AWCs) and 

Anganwadi Workers (AWWs),  to reduce child mortality, morbidity, malnutrition, and school drop-
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out rates,  to ensure efficient coordination among various governmental bodies involved in child 

development,  and to empower mothers through education, which empowers them to better care for 

their children’s health, nutrition, and overall development. 

A key component of the ICDS Programme is pre-school education, which emphasises the 

holistic development of children between 3 to 6 years of age. This age group benefits from non-

formal pre-school education provided through AWCs established in villages across the country. New 

Education Policy (NEP) 2020 emphasises early childhood education and holistic learning (MHRD, 

2020). There has been an impressive expansion of ECCE by ICDS in India in quantitative terms, 

with low or inadequate attention to the content and standard of preschool education. So, it can be 

observed that there is a drop in the number of children enrolling on AWCs, and many parents prefer 

alternative schooling options. If these inadequacies are addressed appropriately, the scheme has the 

potential to give satisfactory pre-school education outcomes. Therefore, there is a need for 

understanding the problems faced by AWWs and the curriculum framework.  

 

OBJECTIVES 

• To evaluate the current status and modes of delivery of non-formal preschool education in 

AWCs through ICDS in Kerala. 

• To investigate the social awareness of non-formal preschool education as perceived and 

experienced by AWWs. 

• To modify the existing preschool education curriculum based on the research and to examine 

the impact of the implementation. 

 

HYPOTHESIS 

There is a need for modification of the current preschool curriculum in AWCs in Kerala, as 

perceived by the concerned authorities. 

The limitation of the study was the small sample size used for implementation. It is mainly due to 

the need for implementation of the modified curriculum at a time, as it was prepared for one month, 

and requires a pre-test just after the usual curriculum implementation and a post-test just after the 

modified curriculum implementation.  

 

MATERIAL AND METHODS 

A community based, descriptive, quasi experimental study was conducted in 151 AWCs selected 

from the Ernakulam district of Kerala, with strategic focus to the coastal belt.  

ICDS projects in Kerala-258 

 

ICDS projects in Ernakulam district -22 

 

AWCs in Vypeen (39), Njarackal (60), Edavanakad (35) and Kuzhipily (17) panchayats, 

The primary data were gathered from the AWWs in the AWCs in which lie in the coastal belt of 

Kochi through purposive sampling method.   
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RESULTS AND DISCUSSION 

Discussion of the results was developed within the framework of the following areas: 

Adequacy of the AWC equipment and infrastructure, Social awareness, Training of AWWs, Time 

spent for pre-schooling by AWWs, Curriculum and Ankanathaimav, and Updation of the existing 

curriculum and Implementation. 

Adequacy of the AWC equipment and infrastructure 

             The study checked the adequacy of the AWC equipment and infrastructure, in terms of 

enabling the AWW to perform her work effectively. Sixty-four per cent of the AWWs had the 

opinion that the AWC has enough equipment and infrastructure. Emperical findings by R. Abraham 

(2022) concerning ICDS in urban Kerala indicate high level of infrastructure satisafaction , 

specifically, more than 70 per cent participant mothers affirmed that AWC facilities were enough 

for good service delivery. In the financial year 2021–22, the government consolidated several 

nutrition-focused initiatives under the comprehensive framework of Saksham Anganwadi and 

POSHAN 2.0. This structural reorganisation was undertaken to modernise Anganwadi centres, 

facilitate digital data management, strengthen monitoring mechanisms, and enhance the overall 

quality of service delivery. The modernisation efforts encompass the upgrading of Anganwadi 

Centres (AWCs) with improved kitchen facilities, child-friendly learning environments, and the 

integration of audiovisual tools. Additionally, under the POSHAN Abhiyaan—initiated in 2018—

technological interventions were introduced to monitor child growth and service delivery outcomes 

more effectively. These measures have contributed to minimising resource leakages and promoting 

greater transparency (MWCD, 2022). 

 

 

Methods Material 

Evaluation of the current status and modes of 

delivery of non-formal preschool education in 

AWCs through ICDS in Kerala 

Survey schedule to understand community 

awareness, explore the status of non-formal 

preschool education in AWCs, to study the 

problems faced by the AWWs in implementing 

the programme effectively-Percentage analysis 

and Chi-square test.  

The formulation of a sustainable plan aimed at 

transforming AWCs as effective early learning 

centres. 

Modified teaching curriculum for the month of 

June, including components of multiple 

intelligences based on ‘Ankanathaimav’ 

(Preschool Education material for Ankanwadis 

in Kerala by Department of Women and Child 

Development) 

Execution of the prepared module in AWCs Implementation and Pre-test and post-test of the 

same to understand the effectiveness- Wilcoxon 

Signed-Rank Test 
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Figure 1 Adequacy of the equipment and infrastructure in AWCs 

Assessment of Social Interest and Awareness: Perspectives of AWWs 

The study questioned AWWs about any changes needed in social awareness about activities 

in AWCs. The results showed that 51 per cent did not have a need for any change in social interest 

and awareness. But among the 151 AWWs, 29 per cent had the opinion that there should be a change 

in the social interest and awareness, and 20 per cent had the opinion that they needed some changes 

in the social interest and awareness. R. Abraham (2022) conducted a study on awareness and 

perception of mothers regarding the Integrated Child Development Services Scheme for children in 

an urban area of Kerala, and the study concluded that although 90% were aware of the preschool 

non-formal education offered by AWCs, only 57.1% considered it beneficial. 

 

Figure 2 Assessment of Social Interest and Awareness 

 

Training of AWWs 

              The Department of Women and Child Development, Government of Kerala, provides 

standardized training for all permanent AWWs and AWHs. Regarding the efficacy of this training, 

a majority (exceeding 50 per cent) expressed satisfaction with the current curriculum, advocating for 

no modifications. Conversely, approximately 30 per cent identified a need for incremental 
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adjustments, while the remaining 20 per cent asserted that a fundamental restructuring of the training 

framework is required.VK et al., (2024) conducted a cross cross-sectional study on challenges and 

needs among Anganwadi Workers under  Rural Health Training Centre, Kalaburagi and found that 

AWWs encountered several challenges, including a complete lack of drug supplies (100%), limited 

access to transportation facilities (80.9%), and a critical need for consistent incentives (100%). In 

contrast, a relatively smaller proportion (14.9%) reported a need for technical training.  

             Those workers who need a change in training suggested changes such as inclusion of more 

practicals, ECCE-related activities, and also training of more than two weeks. The training period 

was 3 months, then it changed to two weeks. So many of them said that not three months, but they 

need training of minimum one month. A study by Musthafa, N and Navaneeth, P. (2025) critically 

examined the professional training given to AWWs, and it was reported that the insufficient 

emphasis on the preschool education component during training, challenges related to the delivery 

of training, and the inadequacy of both the duration and frequency of training sessions were 

identified. This research highlighted the critical need for policy measures to enhance training quality 

and proposed reasonable solutions for strengthening early childhood programs for the developmental 

outcomes of children.  

 

Figure 3 Training of AWWs 

 

 Time spent for pre-schooling by AWWs 

The study depicted that 72 per cent of AWWs spend one and a half hours on ECCE. Only 4 

per cent of AWWs were spending 2 hours on ECCE. The mean time spent on ECCE by AWWs is 

approximately 1.34 hours. The ‘Ankanathaimav’ has five activities per day with a half-hour duration. 

So, it needs two and a half hours. As a result, AWWs have lacked adequate time for ECCE as 

specified in Ankanathaimav. Arya and Vig (2023) conducted a study entitled Impact of Anganwadi 

Workers’ Soft Skills on the Developmental Milestones of Anganwadi Children to examine the 

influence of AWWs' soft skills on the developmental progress of children. The study found that the 

time management skills of (AWWs) were positively associated with children's gross motor, fine 

motor, and socio-emotional development. A positive attitude among AWWs demonstrated a 

significant correlation with both gross motor, cognitive development and socio-emotional 

development. According to Lall, Roy, Chandrika, and Divan (2024), AWWs frequently feel 

overwhelmed due to their demanding and tightly packed schedules. One among the core objectives 
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of the National Education Policy (NEP) 2020 is Aims to guarantee universal access to education at 

every level, from early childhood care and education (ECCE) through to higher education, with the 

aim of leaving no child behind. The policy places particular emphasis on the significance of the early 

years in a child's development, highlighting ECCE as a key foundation for lifelong learning (Ministry 

of Education, 2020). 

Table 1 Time spent for pre-schooling by AWWs 

Time spent for pre-schooling Percentage (%) N=151 

Less than One hour 11 

One hour 13 

One and half hour 72 

Two hours 4 

 

 

Figure 4 Time spent for pre-schooling by AWWs 

 

Comparative Analysis of AWWs Perspectives on Curriculum Changes and Revision of 

Ankanathaimav 

                 The survey analysed aspects such as the infrastructure of AWCs, social interest and 

awareness, and training of AWWs to make sustainable plans for beneficial pre-school education in 

AWCs. As the ICDS has other objectives, and AWWs also have the responsibility of doing activities 

to accomplish those objectives, the most effective solution lies in modifying the current preschool 

education curriculum, while ensuring that the goal of promoting the five developmental domains is 

met.  

             The curriculum of AWCs in Kerala includes the daily activities and general schedule for the 

functioning of an AWC and the pre-school education based on ‘Ankanathaimav’, which includes 

theme-based five activities in a day that accomplish five developmental domains. 
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Figure 5 Comparative Analysis of AWWs Perspectives on Curriculum Changes and Revision 

of Ankanathaimav 

A chi-square test was conducted to evaluate the response of AWWs towards Curriculum and 

Ankanathaimav. That means whether they need change in Curriculum or Ankanapoolmazha only. 

The calculated chi-square statistic was 186.34, degrees of freedom- 2, and dritical value at α=0.05: 

5.99. p-value is less than 0.05, which is highly significant. The highly significant result shows a 

strong link between the type of concept and the way AWWs responded. AWWs generally agree that 

the curriculum needs to be changed. As illustrated in Figure 5, there is a consensus among AWWs 

regarding the inadequacy of the current framework. Specifically, 55% of respondents advocated for 

incremental modifications to the AWC curriculum. 45% of respondents asserted that a 

comprehensive curricular overhaul is essential to ensure high-quality Early Childhood Care and 

Education (ECCE). While the Ministry of Women and Child Development (2015) identifies 

preschool education as a core pillar of Integrated Child Development Services (ICDS), empirical 

focus remains disproportionately skewed toward nutritional outcomes. This study addresses the 

critical evaluative gap regarding the pedagogical effectiveness of AWCs. Despite their foundational 

role in the Indian educational landscape, current evidence suggests that AWCs frequently 

underperform in facilitating age-appropriate developmental milestones. In the specific context of 

Kerala, the primary barrier identified by AWWs is not the content itself, but rather the temporal 

constraints associated with implementing the Ankanathaimav activities. The statistically significant 

variance in opinions highlights a nuanced distinction in how AWWs perceive the general curriculum 

versus the specific operational demands of the Ankanathaimav manual. 

Analysis of the Implementation of the Transformed Curriculum 

Drawing from the above results, a refined Curriculum was made, including revision in 

Ankanathaimav, and it was evaluated by stakeholders. In the National Education Policy (NEP) 2020, 

in its phased implementation approach, exemplified by early pilot projects such as the Innovative 

School Models in Uttar Pradesh. These pilots have proven effective in tailoring reforms through 

continuous feedback and alignment with local requirements (Ravi, 2024). The modified curriculum 

was implemented across five AWCs using a pre-test/post-test design. Data are presented as mean 

with standard deviation. Due to the non-normal distribution of the scores, a Wilcoxon signed-rank 
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test was employed to determine the statistical significance of the improvements since the score 

followed non-normal distribution. The test results are given in table 2. 

Table 2 Analysis of the Implementation of the Transformed Curriculum 

Measurements  Pre-test 

Mean (SD) 

Post-test 

Mean (SD) 

Mean 

Difference 

Wilcoxon 

Statistic 

p-value 

Daily activities 

and general 

schedule for the 

functioning of an 

AWC.  

1.0 (0.89) 9.4 (0.89) 8.4 0.0 0.0625 

Pre-school 

education based on 

‘Ankanathaimav’ 

0.4 (0.55) 10.0 (0.00) 
9.6 

0.0 0.0625 

Total 1.6 (1.34) 19.4 (0.89) 17.8 0.0 0.0625 

A Wilcoxon Signed-Rank Test was carried out to evaluate the response. The Wilcoxon 

Signed-Rank Test compares paired pre- and post-scores. For daily activities and the general schedule 

for the functioning of an AWC test statistic = 0.0, p-value ≈ 0.0625, where for pre-school education 

based on ‘Ankanathaimav’ test statistic = 0.0, p-value ≈ 0.0625 and the total scores were test statistic 

= 0.0, p-value ≈ 0.0625 

The improvement in scores is striking across all categories. However, the p-values are just above the 

conventional significance threshold (p=0.05). While the results did not reach the threshold for formal 

statistical significance likely because of the limited sample size, the data reveal strong indicative 

trends toward improvement. Specifically, every participant demonstrated a consistent and substantial 

increase in performance across all evaluated domains. These indicative trends suggest that the 

implementation of the modified curriculum, specifically the daily activities and general schedules 

within the Ankanathaimav framework, may enhance the overall functioning of AWCs. Although the 

findings are not yet definitive, the uniform upward trajectory observed in the pre- and post-test scores 

points toward the potential efficacy of the revised preschool educational model.  All measures 

showed excellent improvement following the implementation of the modified curriculum. The 

marginal statistical results (p≈0.0625) are likely a result of a limited sample size, even though not 

the absence of real change. Overall, the intervention led to robust, positive change in curriculum, 

which means both in the daily activities and general schedule for the functioning of an AWC and 

pre-school education based on ‘Ankanathaimav’. For attainment of a 100% Gross Enrollment Ratio 

(GER) from preschool through secondary education by 2030, NEP 2020 proposes strategic measures 

focused on reducing dropout rates and improving learning outcomes (UNESCO, 2020). 
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CONCLUSION 

There has been a notable quantitative expansion of AWCs under ICDS in Kerala, and having an 

excellent curriculum, there has been insufficient importance placed on the quality of preschool 

education. While the ICDS in Kerala has achieved significant quantitative expansion, this study 

identifies a critical divergence between curricular design and pedagogical quality. The findings 

underscore that structural growth alone is insufficient, rather, the optimization of implementation 

strategies is the primary catalyst required to translate the state’s educational frameworks into 

measurable developmental outcomes. Current state initiatives, such as the 2021 Smart Anganwadi 

scheme and the infrastructure priorities of the Local Self-Government Department, provide a vital 

physical foundation for reform. However, this research posits that infrastructural advancement must 

be coupled with the iterative curricular refinements evidenced in this study to transform AWCs into 

centers of excellence for Early Childhood Care and Education. By addressing these implementation 

gaps, Kerala can move beyond mere enrolment toward a model of high-quality, universal preschool 

education. This research contributes to the existing discourse by providing evidence-based insights 

for policymakers and stakeholders committed to advancing early childhood outcomes in Kerala. It 

will ensure the primary objective of NEP 2020, which is to guarantee universal access to high-quality 

Early Childhood Care and Education (ECCE) throughout the country by 2030. 
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ABSTRACT 

 The Ravula or Yerava are a tribal community found in Kerala and Karnataka. The age of 6 to 12 years 

is an active and dynamic period of physical growth as well as of mental health in school children. It is well 

established that nutritional status is a major determinant of the health and well-being among children. The 

present study was conducted with objectives, to know the nutritional status and to assess the cognitive 

development of school children of Yerava tribe. Random sampling technique was used to select the children 

in the age group of 5 years to 10 years for the study. The questionnaire and assessment methods were 

predominantly used to collect the data. Ravens Color Progressive Matrices and self-structured questionnaire 

were used to elicit the information. The results showed that severe level of stunting was observed among 5 to 

7 years of age group (44.16%) compared to 8 to 9 years old children (24.5%). About 21.53% of the respondents 

moderately underweight in 5 to 7 years whereas 32.07% in 8 to 9+ years old belonged severe underweight 

category. According to cognitive development of school children, 27% had definitely above the average level 

of cognitive abilities while 26.27% of them were intellectually average and intellectually superior level of 

cognitive development followed by 23% children had definitely below the average level of cognitive 

development. The study also reported that nutritional status of the child showed positive correlation with 

weight, height, MUAC and BMI. This indicates cognitive development was impacting on nutritional status of 

the children. Hence there is a need of awareness programme on healthy and nutritious food to maintain the 

optimum nutritional status of the children and educational programme regarding nutrients to improve the 

cognitive development. 

Key words: Nutrition, cognitive development, stunting 

INTRODUCTION 

India is home to over 700 diverse, officially recognized Scheduled Tribes (Adivasis) 

representing roughly 8.6% of the population, with the largest groups being the Bhils, Gonds and 

Santhals. The population of Yerava tribes as per 2011 census is 30,359 in Karnataka and found 

mostly in Kodagu and Mysore districts. They appear to have been, from a remote period, in a servile 

relation to the Betta Kurumbas.  Having no land of their own for cultivation, the Ravula ended up as 

slaves for the migrants or as plantation workers and had to scour the forests for their survival. Even 

the Government list of Scheduled Tribes lists them as 'Adiya', in the place of their original name – 

Ravula. The researchers concluded that using Malayalam or Kannada – the state languages - would 

not provide sufficient understanding of the deeper truths of Scripture (Iyer, 2019). Several centuries 
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ago, the Ravula were a thriving, agriculture and forest-based tribe, in Wayanad and Coorg districts 

of Kerala and Karnataka, respectively. As per the provisional Census 2011 figures, India has 

recorded an aggregate child population of 158,789,287 which comprises of a rural child population 

of 117,585,514 and an urban child population of 41,203,773.  

School age is a transition period between childhood and adulthood that involves changes in 

both size and behavior which contributes to the developmental process of the mental and cognitive 

abilities of the children that is demonstrated in their intellectual and motor performance. Assessment 

of physical development and nutritional status of children anthropometry remains as one of the most 

universally acceptable, applicable, non-invasive and inexpensive techniques of choice for 

researchers to assess the intelligence, performance and nutritional status of the children. 

Anthropometric measurements such as height, weight, mid-upper arm circumference (MUAC), skin 

fold thicknesses (e.g., triceps and sub-scapular) have been extensively used to assess the physical 

growth and nutritional status of children (Kujur et al. 2017). Hence the study was conducted with 

objectives, to assess the nutritional status of school children, to assess the cognitive development 

and to know the influence of nutritional status on cognitive development among school children. 

Hence the study was conducted with following objectives, 

1. To assess the anthropometric measurements of school children. 

2. To assess the cognitive development of school children 

3. To know the association of nutritional status on cognitive development. 

METHODOLOGY 

The cross-sectional study was conducted to find out the influence of nutritional status on 

cognitive development of school children. A total of 118 school children were selected for the study 

among them 61 boys and 57 girls from 1st standard to 4th standard who were residing in Ponnampet 

taluk. Randomization sampling technique was adopted while selecting the respondents for the study. 

Self-developed questionnaire on socio-demographic conditions consisting of general information of 

child and family history and Ravens Color Progressive Matrices (1938) was used to assess the 

cognitive development of the children in the age group of 5 years to 9+ years.  The values of weight 

and height, MUAC, skin fold thickness and body mass index were recorded for every child in the 

study sample. 

The collected data were scored and interpreted according to the norms given in the manual 

of the scale. Further, the data were statistically processed by using SPSS package version 16.0. Mean 

and standard deviation were calculated for the study variables and t-test and F-test were applied to 

see the significant differences between gender and age groups in nutrition status and cognitive 

development. 
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RESULTS 

 

Table 1: Personal information of children 

Table 1 shows the information about the children; 51 percent of the children were girls while 

48 percent were boys. Majority (55%) of the children were in the age group of 5 to 7 years old and 

44 percent of them belonged to 8 to 9+ years of age group. Majority (72.9%) of the children were 

studying in 1st to 3rd standard followed by 27 percent were studying in 4th to 5th standard. 

Table 2: Gender-wise Mean and Standard deviation of Anthropometric measurements  

Variable Gender n Mean SD t- value sig 

Height Boys 61 14.39 3.36 0.360 0.720 

Girls 57 14.31 3.90 

Weight Boys 61 21.92 4.36 1.697 0.096 

Girls 57 20.56 4.43 

MUAC Boys 61 6.44 1.02 0.546 0.568 

Girls 57 6.35 0.77 

Skin fold 

thickness 

Boys 61 5.47 0.74 1.665 0.099 

Girls 57 5.70 0.73 

BMI Boys 61 1.83 0.91 0.448 0.405 

Girls 57 1.70 0.82 

Table 2 shows the anthropometric measurements of children. According to gender, the mean 

value of boys’ height was 14.39±3.36 while mean value of girls was 14.31±10.90 and there was no 

significant difference between height and gender. Weight of the boys slightly higher than girls 

(21.92>20.56), however there was no significant difference between gender and weight. The mean 

value of MUAC, skin fold thickness and BMI were almost equal and there were no significant 

differences in between gender with MUAC, skin fold thickness and BMI of children. 

Table 3:  Age-wise Mean and Standard deviation of Anthropometric measurements  

Variable Age n Mean SD t- value sig 

Height 5 to 7 years 65 9.06 1.21 7.728* 00 

8 and 9+ years 53 12.2 1.07 

Weight 5 to 7 years 65 18.84 3.04 8.226* 00 

8 and 9+ years 53 24.23 4.06 

MUAC 5 to 7 years 65 6.23 0.76 2.147* 0.034 

8 and 9+ years 53 7.59 1.03 

Skin fold 5 to 7 years 65 5.63 0.76 0.743 0.459 

Information about children No % 

Gender Boys 57 48.3 

Girls 61 51.7 

Age (Years) 5years to 7 years 65 55.1 

8 years and 9+ years 53 44.9 

 

Education 

1st to 3rd 86 72.9 

4th and 5th 32 27.1 
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thickness 8 and 9+ years 53 5.52 0.72 

BMI 5 to 7 years 65 1.64 0.79 1.741 0.084 

8 and 9+ years 53 1.92 0.93 

Table 3 shows anthropometric measurements according to age of the children. The mean 

value of height of 8 to 9+ years children was 12.2±1.07 followed by 5 and 7 years of children 

(9.06±1.21). The weight of 8 to 9+ years children was higher compare to 5 to 7 years of children 

(24.23±4.06> 18.84±3.04). The mean value of MUAC of 8 to 9+ years was 7.59±1.03 followed by 

5 to 7 years of children (6.23±0.76). There were significant differences between age of the children 

with height, weight and MUAC. No significant differences between skin fold thickness and BMI 

with age groups. The similar results found by Prabhakar and Gangadhar in 2009 found that height 

and weight were no significant differences (p>0.05) in the age and gender in school children.  

 
 

Fig. 1: Level of cognitive development of school children 

 

Fig. 1 indicates level of cognitive development of school children; 27 percent of children 

had definitely above the average level of cognitive development while 26.27 percent of them had 

intellectually average and intellectually superior level of cognitive development followed by 23 

percent of the children had definitely below the average level of cognitive development. 

Table 4: Association of cognitive development with child’s information 
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Variables 

Definitely 

Below the 

average 
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above the 

average 

Intellectually 

average 

Intellectually 

superior 

χ2 

(df) 

Sign. 

No % No % No % No %  

0.679 

(3) 

0.499 

 

Gender 

Boys 1 1.6 23 

 

37.7 35 57.3 2 3.2 

Girls 3 5.2 15 

 

26.3 33 57.8 6 10.5 
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Table 4 depicts distribution of cognitive development with child’s factors. According to the 

gender, 57 percent of both boys and girls were had intellectually average level of cognitive 

development where as 37.7% of boys and 26.3% of girls were had definitely above the average level 

of cognitive development. Majority (62.5%) of 5 to 7 years of children were had average level of 

cognitive development while 52.8 percent of 8 to 9+ years of children had intellectually average 

level of cognitive development. Majority (62%) of 1st to 3rd standard students were had definitely 

above average level of cognitive development while 43 percent and 40 percent of 4th to 5th standard 

children were had intellectually above and average level of cognitive development respectively. 

Among children with normal BMI, 52 percent of them had intellectually superior and 37.2 percent 

had intellectually average level of cognitive development. Majority (62.1%) of the children with 

mild BMI had intellectually average level of cognitive development followed by 24.1 percent had 

intellectually superior level of cognitive development. Among the children with moderate BMI, 60 

percent of them had below average and 32.7 percent had definitive above the level of cognitive 

development. Age, education and BMI were significantly associated with cognitive development of 

children. The study in line with Dutton et al. (2018) revealed that cognitive development had 

significantly associated on child age. It indicated that children aged between 8-10 years had higher 

cognitive abilities compare to 6-7 years of children. 

Table 5:  Mean and SD scores of cognitive developments based on child factors 

 

 

 

Age 

5 to 7 years 21 0.3 40 62.5 4 6.1 0 0 2.159 

(3) 

0.039 

8 and 9+ 

years 

17 0.3 4 7.5 28 

 

52.8 4 7.5 

 

Education 

1st to 3rd 25 29 54 62 1 1 6 6 1.733 

(3) 

0.027 

4th and 5th 3 9 13 40 14 43 2 6 

 

 

 

BMI 

Normal 4 6.7 2 

 

3.3 22 37.2 31 52  

 

3.912 

(9) 

0.017 

Mild 1 3.44 3 

 

10.34 18 62.1 

 

7 24.1 

Moderate 

 

17 60.7 11 32.7 1 3.57 1 3.57 

Variables n Mean SD t-value/ 

F-value 

Sig 

Gender Boys 57 18.12 2.052 1.312 0.243 

Girls 61 19.05 3.125 

Age 5years to 7 years 65 17.85 1.263  

2.283* 

0.022 

8 years and 9+ 

years 

53 20.18 2.470 

Education 1st to 3rd 86 18.12 1.031 3.141* 0.015 

4th and 5th 32 20.91 2.372 

BMI Normal 59 19.47 1.75 12.57* 0.010 

 Mild 29 18.40 1.98 

Moderate 30 16.19 1.99 
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Table 5 indicates the Mean and SD scores of cognitive developments based on child factors. The 

mean score for girls (19.05) were slightly higher than the boys (18.12) in cognitive development 

however there was no significant difference between the gender in cognitive development. In case 

of age 17.85 and 20.18 were the mean score for 5 to 7 year and 8 to 9+ year old children respectively, 

hence there was significant difference found between age of the children in cognitive development. 

According to education group 1st to 3rd and 4th to 5th standard students had mean score of 18.12 and 

20.91 respectively. According to BMI category, the children with normal BMI had high level of 

cognitive abilities compare to the children with mild and moderate BMI (19.47>18.40>16.19). Teh 

et al.  in 2020 found a similar results that anthropometric measurements and nutrition status of the 

children were significantly association with cognitive development of the children. 

Table 6: Correlation values for cognitive development with child’s factors 

 

 

 

 

 

 

 

Table 6 indicates the correlation values for cognitive development with child’s factors. Age, gender, 

education, body mass index and overall cognitive development of the children were highly 

significantly correlated with cognitive development of children. It indicated that increase in age and 

education the improvement in cognitive abilities was observed and body mass index of children also 

positively highly significantly correlated with cognitive abilities of the children. The results in line 

with Kaberi (2017) found that age, education and BMI of the children were significantly correlated 

with cognitive skills among children. 

CONCLUSION 

The present study highlighted that there was significant difference between age group of children 

with height, weight and MUAC. Nearly 30 percent of children had definitely above the average, 

intellectually average and intellectually superior level of cognitive development. Gender was non-

significant difference in cognitive development, hence there was significant difference found 

between age of the children in cognitive development. Children with normal BMI had high level of 

cognitive abilities compare to the children with mild and moderate BMI. Age, gender, education, 

body mass index and overall cognitive development of the children were highly significantly 

correlated with cognitive development of children. Hence the study concluded that nutrition status 

plays a very important role for cognitive development of the children. Improvement of nutrition 

status of the children enhances the cognitive development. 

Based on the findings of the study regarding the nutritional status and cognitive development 

among school children of the Yerava tribe, several recommendations can be made to improve the 

Child’s factors   

Age r 0.521** 

Sig 0.00 

Gender r 0.363** 

Sig 0.00 

Education r 0.491** 

Sig 0.01 

BMI r 0.521** 

Sig 0.00 

Overall cognitive 

development 

R 0.676** 

Sig 000 
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overall health and well-being of these children. Firstly, there is a clear need for targeted interventions 

aimed at improving the nutritional status of Yerava children. This can be achieved through the 

implementation of awareness programs focused on promoting healthy and nutritious food choices 

within the community. Additionally, access to nutritious food sources should be enhanced, 

particularly for families with limited resources. Secondly, educational programs should be developed 

to raise awareness among parents and caregivers about the importance of nutrition in cognitive 

development. Providing information about the specific nutrients essential for cognitive function and 

ways to incorporate them into daily meals can be beneficial. Furthermore, initiatives aimed at 

improving access to healthcare services for the Yerava community should be prioritized. Regular 

health check-ups and screenings can help identify children at risk of malnutrition and cognitive 

delays early on, allowing for timely interventions. Additionally, efforts should be made to improve 

the overall socio-economic conditions of the Yerava community, as poverty and socio-economic 

disparities can significantly impact nutritional status and access to healthcare. Moreover, 

collaboration between government agencies, non-governmental organizations, and community 

leaders is essential to develop and implement comprehensive interventions addressing the nutritional 

and cognitive needs of Yerava children effectively. Overall, addressing the nutritional needs and 

cognitive development of Yerava children requires a multi-faceted approach encompassing 

education, healthcare, and socio-economic development. By implementing targeted interventions 

and fostering collaboration, significant improvements in the health and well-being of Yerava 

children can be achieved. 
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ABSTRACT 

The study was conducted in the year 2025. The main objectives of the study were to profile moral 

values in children based on a moral value score, to compare the moral values in children based on their age 

and gender, and to find the correlation and significance of differences in the moral values of children. A 

descriptive survey method was used on 210 participants aged 10 to 12 years. Results revealed no significant 

difference in the moral values of boys and girls. There was a significant difference in the moral values of 

participants of various ages. There was a progressive correlation in the moral values of participants with their 

age. There was a particularly heightened stigma against the stealing aspect of moral values in participants, 

presenting an emphasis on the immorality of stealing in their education. A majority of participants had average 

and low levels of moral values, indicating a need for intervention in their moral education. These findings can 

help teachers, policymakers, and parents to focus on the moral education of children and formulate plans to 

promote the importance of moral values on a wide scale 

Keywords: Moral Values, Children, Gender, Preteens. 

INTRODUCTION 

The development of moral values during childhood represents a critical aspect of human 

growth, influencing individual behaviour, social interactions, and ethical decision-making 

throughout life (Narvaez & Lapsley, 2004). During the preadolescent period, generally defined as 

ages ten to twelve years, children experience rapid cognitive, emotional, and social maturation, 

which collectively enable sophisticated reasoning about fairness, honesty, responsibility, and social 

norms (Wainryb et al., 2022). The theoretical foundations for understanding moral development are 

often traced to Piaget’s stages, which emphasise the transition from heteronomous to autonomous 

morality, as children increasingly consider intentions, rules, and reciprocity (Piaget, 1932). Kohlberg 

further elaborated how children move from pre-conventional reasoning, focused on punishment and 

reward, to conventional reasoning guided by social rules and expectations (Kohlberg, 1981). In India, 

where deeply rooted cultural traditions coexist with modernising societal and technological 

influences, understanding moral development assumes heightened significance, as children negotiate 

competing norms and expectations from family, school, and community contexts (Pandya et al., 

2021). 

Age is widely recognised as a central determinant of moral development, with older preteens 

generally showing enhanced perspective-taking, moral pondering, and coordination of intentions 

with outcomes when evaluating ethical situations. Even modest differences of one year, such as 
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between ten and eleven or eleven and twelve, can be associated with measurable improvements in 

socioemotional factors (Narvaez & Lapsley, 2004). Gender is another factor, with girls exhibiting 

higher levels of empathy, honesty, and prosocial tendencies, while boys express more rule-based 

reasoning (Kohlberg, 1981). Indian socio-cultural practices, and parental expectations can reinforce 

such differences, providing differential benchmarks for moral engagement (Pandya et al., 2021). 

Nevertheless, findings are inconsistent, suggesting that observed gender differences may be 

influenced by contextual and methodological factors rather than intrinsic developmental trajectories 

(Wainryb, 2006). 

The conceptualisation and measurement of moral values have evolved considerably, with 

instruments designed to capture behaviours related to lying, dishonesty, cheating, and stealing (Gupta 

& Singh, 2016). The Moral Values Scale (MVS), developed specifically for Indian schoolchildren, 

has been widely utilised to assess these dimensions and classify participants into percentile-based 

moral levels from extremely low to extremely high. Importantly, research indicates that children 

display higher stimulation when observing antisocial behaviour compared with neutral or prosocial 

behaviour, and that this stimulation correlates with moral judgment such that the more negative the 

evaluation, the greater the stimulation even in prosocial or neutral scenarios (Kaßecker et al., 2025). 

This highlights the prominence of negative traits in moral understanding, justifying the assessment 

of antisocial behaviours, dishonesty, cheating, and lying, which elicit stronger responses than 

positive or neutral actions (Wainryb, 2006). 

Despite substantial research, several gaps remain. Many studies employ broad age ranges or 

urban-centric samples, limiting understanding of rural children’s moral development and subtle year-

by-year variations within the preteen period. Limited attention to testing measurement equivalence 

across genders further complicates the interpretation of gender comparisons. Additionally, cultural 

and familial influences are often under-examined, despite their role in shaping moral reasoning and 

ethical behaviour (Pandya et al., 2021; Narvaez & Lapsley, 2004). Addressing these gaps, the present 

study examines moral value development among Indian children aged ten to twelve years, focusing 

on age- and gender-based differences, while employing a negative-trait-focused analysis. By 

situating the research in a rural context and using culturally validated instruments, the study aims to 

provide nuanced insights into the formation of moral reasoning and prosocial behaviour, informing 

educational practices, parental guidance, and policy interventions to support ethical development 

during this critical stage of childhood (Kaßecker et al., 2025). 

 

OBJECTIVES 

1. To profile moral values among children aged 10–12 years. 

2. To compare moral values across age. 

3. To compare moral values between genders. 

 

HYPOTHESES 

H1: There is no significant difference in moral value scores across the ages of participants. 

H2: There is no significant difference in moral value scores between boys and girls. 
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METHODOLOGY 

The study employed a descriptive cross-sectional survey design within a quantitative 

research framework to examine moral values among children aged 10–12 years in a rural setting. 

For the study, Jaisalmer district in the state of Rajasthan was chosen to fulfil the demographic 

criterion. Further, to choose participants from a rural background far from urban centres, a village 

named Bhaniyana Gram Panchayat was picked using purposive sampling. The village had seventeen 

government schools and 1 private school. The private school was ignored for lower representation 

in the whole population, and a sample of 210 participants between the ages of 10 to 12 years was 

selected. A stratified random sampling technique was used to get an equal representation of 

participants in age and gender groups and to reduce selection bias. 

The study was conducted abiding by the standard ethical norms (Ref. No. DHS25/15789). 

Relevant authorities were contacted and approval was obtained before the commencement of the 

study. Consent forms were distributed to school authorities for taking informed consent from parents, 

as all the participants were under the age of 18 years. Ethical approval was given by the Ethics 

Committee (H.Sc./EC/034/23-04-2025). Data was collected using a descriptive survey. The tool used 

for collecting the data was the Moral Values Scale (MVS, Gupta & Singh, 2016). MVS was a scale 

for assessing moral values, which was particularly shaped for school children in the age range of 6 

to 12 years. This scale had four dimensions of moral values, i.e., (a) Lying, (b) Dishonesty, (c) 

Stealing, and (d) Cheating. A high score on this scale indicated high moral values, and a low score 

indicated low moral values. The scale used percentile standards to categorise the score into 7 

categories, namely Extremely low, very low, low, average, high, very high, and extremely high. The 

MVS questionnaire was distributed among the participants. The questionnaire was explained to each 

participant. Participants were asked to fill out the questionnaire on their own without any discussion 

and the presence of any third party to avoid undue influence on participants. After the survey, the 

questionnaires were collected. Data from the collected questionnaires were tabulated and analysed 

using the MS Excel program, and compiled against levels of moral values. The data was profiled 

based on two factors, i.e., age and gender of the participants. For the age-based profiling, ANOVA(F-

test) was used to find statistical significance of the data, and for the gender-based profile, the T-test 

was used to find statistical significance of the data. 

RESULTS 

The data collected for the study were analysed and profiled on the basis of two factors, i.e., age of 

participants and gender of participants. 

Age-based profile of Moral values in participants. 

Table-1 Percentage Distribution of Participants Based on Age and Level of Moral Values (N = 

210) 

Level of Moral 

Values 

Age 10 (n = 70) Age 11 (n = 70) Age 12 (n = 70) Total (N = 210) 

Extremely Low 5.71% (4) 4.28% (3) 4.28% (3) 4.76% (10) 

Very Low 5.71% (4) 7.14% (5) 7.14% (5) 6.67% (14) 

Low 35.71% (25) 25.71% (18) 22.85% (16) 28.10% (59) 
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Average 47.14% (33) 57.14% (40) 55.71% (39) 53.34% (112) 

High 4.28% (3) 4.28% (3) 7.14% (5) 5.24% (11) 

Very High 1.42% (1) 1.42% (1) 2.85% (2) 1.90% (4) 

Extremely High 0% (0) 0% (0) 0% (0) 0% (0) 

Note. Values represent percentages with raw frequencies in parentheses. 

According to Table-1, the moral value profile was categorised into seven levels of moral values. 

Categorisation of levels of moral values was done on the basis of the moral value score of 

participants. Most of the participants had an Average (53.34%) and Low (28.1%) level of moral 

values. None of the participants were in Extremely high level of moral values. A small percentage of 

participants had very high (1.9%), high (5.24%), very low (6.67%), and extremely low (4.76%) 

levels of moral values. The average level of moral values had a rise in percentage share of 

participants from 47.14% (age 10 years) to 57.14% (age 11years) and a slight fall to 55.17% (age 12 

years) from 11-year-old participants. The percentage of participants with a Low level of moral values 

had a declining trend from the age of 10 years (35.71%) to the age of 12 years (22.85%). A slight 

rise is seen in the percentage of participants in the High and Very high levels of moral values with 

age. Absence of participants at the extremely high level is noticed. 

 

Table-2 Age-Based Comparison of Moral Value Scores by Dimension 

Dimension Age 10 (M ± SD) Age 11 (M ± SD) Age 12 (M ± SD) F value p value 

Lying 3.25 ± 1.23 3.36 ± 1.44 4.13 ± 1.65 7.43 .001*** 

Cheating 3.41 ± 1.48 3.34 ± 1.30 4.04 ± 1.51 4.98 .008** 

Dishonesty 3.65 ± 1.62 3.77 ± 1.40 4.27 ± 1.82 2.79 .06 

Stealing 3.64 ± 1.59 4.23 ± 1.61 5.02 ± 1.84 11.71 < .001*** 

Collective 13.96 ± 4.14 14.68 ± 4.14 17.47 ± 5.01 11.96 < .001*** 

Note. One-way ANOVA was conducted across age groups. **p < .01, ***p < .001. 

In Table-2, a comparative analysis of moral value score of participants is presented. One way 

ANOVA(F-test) analysis was conducted with MS Excel for various dimensions of moral values 

based on the age of participants. All the dimensions except Dishonesty dimension had statistically 

significant differences in moral values scores. The difference in whole of moral value score was also 

statistically significant. Mean scores were observed to be rising with the age of participants. Mean 

score for the Stealing dimension was particularly higher for all age groups compared to the other 

three dimensions of moral values. 

Gender based profile of moral values in participants. 

Figure 1 is a graphical representation of the percentage distribution of participants in levels of moral 

values based on their gender. The number of participants in the form of a percentage is plotted on 
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the chart with respect to their level of moral values. Levels of moral values defined in Table 2 are 

presented on the horizontal axis. The number of participants is plotted on the vertical axis of the 

chart. Boys were represented by the orange-coloured columns, and Girls were represented by blue 

coloured columns. There were seven levels of moral values, namely Extremely Low, Very Low, Low, 

Average, High, Very High, and Extremely High. Most of the boys had Average (56.3%) and Low 

(27.2%) level of moral values. Girls were mainly distributed in the Average and Low levels of moral 

values, with 50.5% girls in the Average level and 29% of girls in the Low level. Charts for girls and 

boys follow the same normalised curve pattern, with most of the participants positioned in the Low 

and Average levels. It shows that there was no significant difference in the distribution of girls and 

boys based on levels of moral values. There were no boys and girls in the extremely high level of 

moral values 

 

Fig.-1 Percentage distribution of participants 

Table-3 Gender-Based Comparison of Moral Value Scores 

Dimension Boys (M ± SD) Girls (M ± SD) t value p value 

Lying 3.55 ± 1.34 3.61 ± 1.64 0.26 .79 

Cheating 3.52 ± 1.33 3.67 ± 1.58 0.73 .46 

Dishonesty 3.78 ± 1.52 4.01 ± 1.75 1.06 .29 

Stealing 4.33 ± 1.79 4.27 ± 1.77 0.24 .81 

Collective 15.18 ± 4.25 15.55 ± 5.10 0.56 .57 

Note. Independent-samples t-tests were conducted across gender groups. No significant differences 

were found. 

In table 3, mean moral value scores of participants compared with T test in MS Excel to find 

statistical differences are depicted. There were no statistically significant differences in moral value 

scores of Boys and Girls. The differences in scores were insignificant for all the dimensions of moral 
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values. The mean score for Stealing dimension was comparably higher than the other three 

dimensions of moral values. 

DISCUSSION 

With the first objective of the study being to compare moral values in children with age 

differences, Age-related differences were evident in the results, as 12-year-old children expressed 

comparably more mature moral understanding and thought, contrasted with their 10-year-old peers. 

This is supported by the study (Lapsley and Narvaez,2004), which highlighted that moral 

understanding in children advances with age, as rational thinking and the ability to absorb others' 

viewpoints and perceptive cues expand. Similarly, Turiel (2006) stated that as children age, they get 

better at differentiating between moral contraventions and norms. Although the contradiction in an 

assessment ( Panchal & Desai, 2020) conducted in Ahmedabad, claiming that younger children have 

better moral values than older children, leads to contextual scrutiny of the findings, which may 

depend upon socio-economic, geographic factors. The findings are in accordance with Piaget’s 

theory(Piaget, J. 1932). , which underlined that children in late childhood shift from heteronomous 

morality (rules-based) to autonomous morality (understanding fairness and intentions). Similarly, 

another theory (Kohlberg,1984) highlighted that children of preteen age usually function within the 

conventional level of moral reasoning, where rules are respected but influenced by peer and 

situational pressures. Kohlberg’s framework is also supported by the present study, as children 

displayed appreciation of rules, yet exhibited irregularities across different dimensions of morality. 

Particularly, the stronger awareness against stealing compared to dishonesty observed in the current 

study is in harmony with the work (Gupta & Singh, 2016), the study developed the Moral Values 

Scale (MVS) and found that children tend to view stealing as a more concrete and punishable offence 

than dishonesty, which can be situationally justified. This suggests that societal reinforcement 

moulds the internalization standards of moral values in children. 

The findings demonstrated below-average and average levels of moral values in all the 

participants, regardless of their gender and age. A study (Vaishnavi R. et al.,2016), which focused on 

the level of moral values in children, found that most of the children had high and very high levels, 

contrasting with the results of the present study, but the same study demonstrated that there was a 

disparity between bookish notions and real-life application of moral values in children. These 

findings raise a question mark on all the studies, including the present study conducted on preteen 

children to shed light on their socio-emotional skills. The responses filled in questionnaires show 

theoretical understanding, but fail to find out the real-life application of the same understanding. 

It was observed that girls and boys had no significant difference in the level of moral values, 

which suggests that moral development processes are shared across both genders, though shaped 

differently by cultural norms. This is further reinforced by similar findings in the study (2020, 

Panchal & Desai). A recent survey (Jadhav & Patil, 2024) in Pune, Maharashtra, found that girls 

showed more developed moral value levels compared to boys. As per the findings of Walker (2006), 

girls are often more sensitive to social expectations and moral judgments due to differential 

socialization. According to Eisenberg et al. (2005), girls demonstrate higher prosocial tendencies, 

which may explain their stronger moral values, showing a diverging trend from the present findings. 

This diverging trend is further supported by findings of a study (Patel, S. D. 2023) conducted in 

Ahmedabad, which presented boys having higher moral values than girls. The reason for 
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inconsistencies in the findings may be attributable to variances in school types, backgrounds, societal 

rules, and how moral values are taught to children. 

The present findings open several avenues for future research, while also highlighting certain 

methodological considerations. Since the study relied on self-reported questionnaire data, future 

investigations should incorporate behavioural observations and mixed-method approaches to better 

capture how moral values are enacted in real-life situations. The cross-sectional design limits 

conclusions about developmental change over time; therefore, longitudinal studies are recommended 

to examine how moral reasoning evolves across late childhood. Expanding the sample across diverse 

socio-economic and geographic settings would help determine whether the patterns observed are 

context-specific or generalisable beyond the rural population studied. Additionally, intervention-

based research focusing on value education programmes in schools may provide insight into how 

structured moral instruction influences children’s socio-emotional development. Such work would 

help bridge the gap between theoretical moral understanding and practical moral behaviour in 

everyday contexts. 

CONCLUSION 

Moral values are essential in shaping children’s behaviour, guiding ethical decisions, and 

influencing social interactions and character development. Among preteen children aged 10–12 years 

in rural India, moral understanding is generally average or below average, with only a small 

proportion demonstrating high levels of ethical awareness. Older children tend to show slightly 

higher competence in managing negative behaviours such as stealing, lying, and cheating, while 

boys and girls exhibit similar patterns of moral reasoning, suggesting that gender does not strongly 

influence moral development in this context. Children respond more strongly to antisocial 

behaviours, highlighting the significant impact of negative traits on moral judgment and emotional 

engagement. Recognising these patterns provides deeper insight into how moral values are 

internalised and expressed during late childhood. Such understanding can inform the design of 

educational programmes, family-based guidance, and policy frameworks aimed at nurturing ethical 

reasoning and prosocial behaviour, ultimately supporting the holistic socio-emotional growth of 

children and fostering a more morally conscious society. 
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ABSTRACT 

This study investigates self-esteem levels and patterns of peer relationships among adolescents with Autism 

Spectrum Disorder (ASD) studying in urban colleges. The sample consisted of 400 clinically diagnosed 

adolescents (200 males and 200 females). Data were collected using validated tools, including the Self-Esteem 

Scale (SES) and the Peer Relationship Inventory (PRI), along with socio-economic background information 

to capture contextual variations. Analysis revealed significant gender differences, a strong positive association 

between self-esteem and peer relationship scores, and notable influences of socio-economic status on both 

dimensions. These outcomes emphasise the importance of designing gender-sensitive and socio-culturally 

relevant strategies that foster peer bonding, encourage social inclusion, and support emotional well-being in 

adolescents with ASD. 

Keywords: Adolescence, Autism Spectrum Disorder, Peer Interaction, Self-Esteem, Socio-

Economic Factors, Urban Education. 

 

INTRODUCTION AND LITERATURE REVIEW 

 

Adolescence is widely acknowledged as a crucial stage of human development, marked by rapid 

physical, emotional, and social changes that shape self-identity and peer connections. For 

adolescents with Autism Spectrum Disorder (ASD), however, this period is particularly complex, as 

difficulties in social communication, repetitive behaviours, and increased vulnerability to peer 

rejection or stigma often interfere with positive developmental outcomes. Such challenges can 

undermine self-esteem—defined as an individual’s evaluation of personal worth—and hinder the 

ability to establish and sustain meaningful peer relationships (Hebron & Humphrey, 2014). Existing 

research consistently indicates that adolescents with ASD tend to have lower levels of self-esteem 

and experience higher rates of social exclusion when compared with neurotypical counterparts 

(Mendelson, Gates, & Lerner, 2016; Humphrey & Symes, 2010). 

Peer relationships play a central role during adolescence by offering opportunities for emotional 

support, social learning, and identity development. Yet, young people with ASD often face obstacles 

such as bullying, marginalisation, and difficulties with initiating or maintaining friendships. These 

negative experiences with peers are closely associated with internalising difficulties, including 

anxiety and depression, which in turn further weaken self-esteem (Humphrey & Symes, 2010; 

Mendelson et al., 2016). Gender differences further complicate this picture. Girls with ASD often 

display stronger motivation for social interaction and may engage in camouflaging behaviours to fit 
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in, but they remain at heightened risk of internalising issues and diminished self-worth (Dean, 

Harwood, & Kasari, 2014). Boys, in contrast, more commonly exhibit overt social-communication 

difficulties that reduce peer acceptance and increase isolation (Head, McGillivray, & Stokes, 2014). 

Socio-economic status (SES) is another factor with considerable influence on the developmental 

experiences of adolescents with ASD. Families with limited economic resources may struggle to 

access early interventions, therapeutic services, or inclusive schooling, which intensifies difficulties 

in self-esteem and peer integration (Falkmer et al., 2013). Conversely, those from higher SES 

backgrounds are more likely to benefit from enriched educational opportunities and psychosocial 

support, which promote social competence and emotional resilience (Shattuck et al., 2011). 

In the Indian context, ASD research is gradually expanding but still lags behind Western scholarship. 

Prevalence studies suggest that around 1% of Indian children live with ASD, highlighting the urgent 

need for tailored interventions (Sharma et al., 2019; Kumar et al., 2024). The development of 

diagnostic instruments such as the INCLEN Diagnostic Tool for Autism Spectrum Disorder (INDT-

ASD) and the AIIMS-modified version has strengthened early identification in India, enabling timely 

interventions (Juneja et al., 2014; Arora et al., 2018; AIIMS, 2019). Nonetheless, cultural stigma 

remains a pressing issue. Studies from eastern India report high levels of affiliate stigma among 

caregivers, which can limit opportunities for adolescents to form supportive peer networks and build 

positive self-concepts (Medda et al., 2019). More recent evidence suggests that self-efficacy may 

serve as a protective factor, as adolescents with greater self-efficacy report fewer internalising 

difficulties even when autistic traits are prominent (Narzary et al., 2023). 

Promising school- and community-based programs in India, such as social-skills training, have 

demonstrated potential for improving peer competence and enhancing self-esteem in adolescents 

with ASD. However, systematic reviews emphasise that these initiatives require stronger cultural 

adaptation and more rigorous evaluation to maximise their effectiveness (Singh & Gupta, 2023; 

Suman & Khan, 2024). Within this context, investigating the interplay between gender, socio-

economic background, self-esteem, and peer relationships among adolescents with ASD in urban 

Indian settings, such as Muzaffarpur, can yield valuable insights. Such studies can inform the design 

of culturally appropriate interventions aimed at fostering social inclusion and strengthening 

emotional well-being for this vulnerable population. 

 

 

RESEARCH OBJECTIVES 

1.  To examine gender differences in self-esteem among adolescents with Autism Spectrum 

Disorder (ASD) within urban college settings. 

2.  To analyse gender variations in the quality of peer relationships among adolescents with 

Autism Spectrum Disorder (ASD). 

3. To investigate the association between self-esteem and the quality of peer relationships 

among adolescents with ASD. 

4. To analyse the influence of socio-economic status (SES) on self-esteem and peer 

relationships in adolescents with ASD. 
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METHODOLOGY 

 

1. Research Design 

"The study adopted a comparative survey design to examine gender-based differences in self-esteem 

and peer relationships among adolescents with Autism Spectrum Disorder (ASD)."Furthermore, the 

study investigated the association between self-esteem and peer relationships, as well as the impact 

of socio-economic status (SES) on these constructs.” 

Participants 

The study sample consisted of 400 adolescents (200 girls and 200 boys) diagnosed with ASD, aged 

between 18 and 22 years, enrolled in various urban colleges in Lucknow City, Uttar Pradesh (India). 

Participants were selected through purposive sampling, focusing on colleges with established ASD 

support services to ensure accessibility and feasibility of data collection. All participants met the 

diagnostic criteria for ASD as per DSM-5 guidelines, verified through institutional records and 

parental/clinical reports. 

2. Instruments 

1. Self-Esteem Scale (SES)- The Rosenberg Self-Esteem Scale (SES), introduced in 1965, is 

a widely recognised tool for assessing overall self-worth. It consists of 10 items that capture 

both positive and negative self-perceptions. Responses are recorded on a four-point Likert 

scale ranging from ‘Strongly Disagree’ (1) to ‘Strongly Agree’ (4), with higher scores 

indicating stronger self-esteem. The instrument has consistently shown high reliability and 

internal consistency across varied populations, including adolescents with developmental 

conditions." 

2. Peer Relationship Inventory (PRI) – The Peer Relationship Scale is a standardized 

instrument employed to evaluate the quality of social interactions and interpersonal bonds 

among adolescents. It comprises items that assess dimensions such as trust, communication, 

acceptance, and conflict within peer interactions. Responses are recorded on a Likert-type 

scale, where higher scores indicate stronger and more positive peer relationships. The scale 

has demonstrated satisfactory reliability and validity in adolescent populations, including 

those with developmental disorders." 

3. Socio-Economic Data Sheet – A structured data sheet was developed to collect 

demographic and socio-economic information, including parental education, occupation, 

and family income. Based on the collected data, participants were categorised into three 

SES groups (low, middle, and high) following the modified Kuppuswamy Socio-Economic 

Scale commonly used in Indian research contexts. 

4. Procedure 

The study commenced after securing the necessary permission from the college 

administration. Informed consent was obtained from participants as well as their caregivers 

before data collection. The instruments were administered in small-group sessions within 

the college premises, with trained facilitators offering guidance when needed. All 

procedures were conducted in strict compliance with ethical guidelines, ensuring data 

privacy and participant confidentiality.” 

 

5. Data Analysis 

Data were analysed using SPSS (Version 26). Descriptive statistics (mean, standard 

deviation) were computed for all variables. Independent-sample t-tests were used to 

compare self-esteem and peer relationship scores between genders. Pearson’s correlation 
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coefficient was applied to determine the strength and direction of the association between 

self-esteem and peer relationships. Furthermore, a one-way ANOVA was conducted to 

evaluate whether socio-economic status significantly influenced self-esteem and peer 

relationship outcomes. A significance level of p < .05 was considered statistically 

significant. 

 

RESULT AND DISCUSSION 

1)  Socio-Economic Distribution  

Table 1. Socio-Economic Status of Participants by Gender (N = 400) 

SES Category Adolescent girls (n = 200) Adolescent Boys (n = 200) Total (N = 400) 

Low Income 50 60 110 

Middle Income 100 90 190 

High Income 50 50 100 

Total 200 200 400 

Among the 400 adolescents with ASD (200 boys and 200 girls), nearly half were from middle-

income families (47.5%), followed by those from low-income (27.5%) and high-income (25%) 

groups. A gender-based comparison revealed that boys were slightly more represented in the low-

income category (30%) compared to girls (25%), whereas participation in the high-income group 

was evenly distributed between genders. 

Family structure analysis showed that the majority of respondents resided in nuclear households 

(62%), while 38% belonged to joint or extended families. Regarding parental education, 45% of 

fathers had attained graduate or postgraduate qualifications, in contrast to 30% of mothers. 

Secondary-level education was more prevalent among mothers (48%), reflecting gender differences 

in educational attainment. 

Employment data further indicated traditional occupational roles within families. Fathers were 

largely engaged in private jobs or self-employment (55%), followed by government service (30%). 

In contrast, most mothers (72%) identified as homemakers, highlighting limited participation in 

formal employment. 

In summary, adolescents with ASD studying in urban colleges of Lucknow typically came from 

middle-income, nuclear families. Fathers were the primary breadwinners, while mothers mostly 

undertook domestic responsibilities. Although parental education levels were moderate to relatively 

high, the higher proportion of boys in low-income households points to subtle socio-economic 

disparities within the sample. 

2 Descriptive Statistics of Self-Esteem and Peer Relationships 

Table 2. Descriptive Statistics of Self-Esteem and Peer Relationship Scores (N = 400) 

Variable Gender N Mean SD Min Max 

Self-Esteem 

Score (SES) 

Girls 200 28.5 4.2 18 36 

 Boys 200 26.8 4.5 17 35 
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Peer 

Relationship 

Score (PRI) 

Girls 200 32.1 5.0 22 40 

 Boys 200 30.5 5.3 20 39 

 

The analysis highlighted notable gender-based differences in self-esteem as well as peer 

relationships. Female participants scored higher on self-esteem (M = 28.50, SD = 4.20) than males 

(M = 26.80, SD = 4.50). The difference was statistically significant, t(398) = 3.72, p < .001, with a 

magnitude of effect of d = 0.39, suggesting a modest-to-moderate difference. These results indicate 

that adolescent girls with ASD in urban Lucknow possessed higher levels of self-esteem than boys. 

 

A comparable trend was noted in peer relationship scores. Female participants obtained a higher 

mean score (M = 32.10, SD = 5.00) than males (M = 30.50, SD = 5.30). This difference was 

statistically significant, t (398) = 2.98, p = .003, with a magnitude of difference of d = 0.30, reflecting 

a modest effect. These findings suggest that girls generally reported more supportive and positive 

peer relationships than boys.” 

 

Taken together, the findings demonstrate that girls with ASD in this urban college context generally 

experience stronger self-esteem and more favourable peer interactions compared to boys. These 

differences may be shaped by gendered patterns of socialisation, differential access to educational 

opportunities, and cultural expectations surrounding social connectedness. 

3. Gender Comparisons 

Table 3. Gender differences in self-esteem and peer relationships based on independent 

samples t-test results (N = 400).”   (N = 400) 

Variable t df p-

value 

Mean 

Diff 

95% CI 

Lower 

95% CI 

Upper 

Cohen’s 

d 

Self-Esteem Score 

(SES) 

4.25 398 < .001 1.7 1.0 2.4 0.42 

Peer Relationship 

Score (PRI) 

3.56 398 .001 1.6 0.7 2.5 0.36 

“The independent samples t-test revealed significant gender differences in both self-esteem and peer 

relationships among adolescents with ASD. Girls demonstrated higher self-esteem (M difference = 

1.7), t (398) = 4.25, p < .001, with a moderate magnitude of effect (Cohen’s d = 0.42). Likewise, 

they reported stronger peer relationships (M difference = 1.6), t (398) = 3.56, p < .001, with a mild 

magnitude of effect (Cohen’s d = 0.36). These findings suggest that adolescent girls with ASD in 

urban Lucknow exhibit more positive self-perceptions and greater social connectedness compared 

to boys. This pattern is consistent with earlier research showing that girls often prioritise emotional 

intimacy and supportive friendships, whereas boys tend to engage more in competitive or activity-

focused interactions (Rose & Rudolph, 2006; Maccoby, 1998). 
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4. Correlation Between Self-Esteem and Peer Relationships 

Table 4: Pearson Correlation 

Variable 1 Variable 2 r p-value 

Self-Esteem (SES) Peer Relationship (PRI) 0.62 <0.001 

Pearson correlation analysis demonstrated a strong positive relationship between self-esteem and 

peer relationships (r = 0.62, p < .001). This suggests that adolescents with ASD who reported higher 

self-esteem were also more likely to experience supportive and positive peer interactions. The 

strength of this association indicates that the two constructs are closely interrelated, emphasizing the 

critical role of peer connectedness in shaping adolescents’ self-perceptions. 

These results are consistent with earlier findings showing that adolescents embedded in strong and 

supportive peer networks tend to display greater self-esteem and encounter fewer socio-emotional 

challenges (Rubin & Bukowski, 2006). The evidence highlights the bidirectional nature of the 

association: while positive peer ties can reinforce self-worth, higher self-esteem can also enable 

healthier and more effective peer interactions. 

Overall, these findings point to the importance of interventions in educational contexts that address 

both self-esteem enhancement and the development of social competencies. Strengthening these 

areas simultaneously can foster resilience, improve peer integration, and support the overall well-

being of adolescents with ASD. 

5. Self-Esteem and Peer Relationship Scores Across Socio-Economic Groups 

Means and Standard Deviations of Self-Esteem and Peer Relationship Scores by Socio-Economic 

Status (SES) 

Socio-Economic Status Self-Esteem (M ± SD) Peer Relationships (M ± SD) 

Low Income 26.10 ± 4.30 29.80 ± 5.20 

Middle Income 27.50 ± 4.40 31.20 ± 5.10 

High Income 29.20 ± 4.10 33.00 ± 4.90 

 

The table presents the mean scores and standard deviations of self-esteem and peer relationships 

across different socio-economic groups. Adolescents from high-income families reported the highest 

levels of self-esteem (M = 29.20, SD = 4.10) and peer relationships (M = 33.00, SD = 4.90). In 

contrast, those from low-income households showed the lowest scores for both self-esteem (M = 

26.10, SD = 4.30) and peer relationships (M = 29.80, SD = 5.20). Participants from middle-income 

families scored between these two groups, with self-esteem (M = 27.50, SD = 4.40) and peer 

relationship (M = 31.20, SD = 5.10) values reflecting moderate outcomes. 

These descriptive statistics suggest a clear trend: adolescents with ASD from families with greater 

financial resources demonstrate stronger self-worth and more positive peer interactions, while those 

from low-income backgrounds face greater challenges in both areas. 
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6. Influence of Socio-Economic Status  

Table 5: One-Way ANOVA Results for the Effect of Socio-Economic Status (SES) on Self-

Esteem and Peer Relationships 

variable F (df) p-value Post-hoc (Tukey HSD) 

Self-Esteem 6.45 (2, 397) .002 High > Low; Middle = Intermediate 

Peer Relationships 5.78 (2, 397) .004 High > Low; Middle = Intermediate 

 

A one-way ANOVA was performed to assess the effect of socio-economic status (SES) on self-

esteem and peer relationship outcomes. The results (Table 5) showed a significant influence of SES 

on self-esteem, F(2, 397) = 6.45, p = .002. Post-hoc analysis using Tukey’s HSD revealed that 

adolescents from high-income families reported significantly higher self-esteem scores than their 

peers from low-income households, while those from middle-income families scored between the 

two groups. These findings indicate that a higher socio-economic background is associated with 

stronger self-esteem among adolescents with ASD. 

A similar pattern emerged for peer relationship scores.  Socio-economic status emerged as a 

significant factor influencing both self-esteem and peer relationship outcomes, F (2, 397) = 5.78, p 

= .004. Post-hoc comparisons showed that adolescents from high-income families experienced more 

positive and supportive peer relationships compared to those from low-income families, with middle-

income participants again occupying an intermediate position. 

Taken together, these results highlight the role of socio-economic resources and opportunities in 

shaping both self-esteem and peer connectedness. Adolescents from wealthier households likely 

benefit from better educational environments, extracurricular exposure, and social opportunities, 

which facilitate integration and supportive peer interactions. In contrast, those from lower-income 

families may encounter stigma, reduced social participation, and fewer opportunities to build strong 

peer networks. Within the Indian context, such socio-economic disparities are particularly 

influential, underscoring the need for targeted interventions to reduce inequality and strengthen peer 

support systems for adolescents with ASD. 

 

DISCUSSION 

The present study revealed several noteworthy patterns. 

Gender Differences: Adolescent girls with ASD reported higher self-esteem and more positive peer 

relationships compared to boys. This outcome may be linked to the greater emphasis on emotional 

expression, empathy, and social bonding in female peer groups. In contrast, boys often face 

competitive peer norms that can negatively influence self-perception and limit supportive 

interactions. 

Peer Relationships: The strong positive correlation between self-esteem and peer relationships 

highlights the vital role of peer networks in adolescent development. Supportive friendships not only 

enhance confidence and emotional well-being but also contribute to greater resilience in managing 

the social challenges associated with ASD. 

Socio-Economic Influence: Findings further demonstrated that adolescents from higher socio-

economic backgrounds had stronger self-esteem and peer relationships. Access to material resources, 

educational opportunities, and supportive environments may foster healthier psychosocial outcomes. 

Conversely, those from lower socio-economic groups may encounter structural disadvantages, 

stigma, and fewer opportunities for social participation, which can restrict both self-concept and peer 

integration. 



The Indian Journal of Home Science 2026: 38(1) 
 

367 
 

Implications: These findings underscore the importance of creating equity-driven interventions 

within educational and community contexts. Programs designed to strengthen peer support and 

address socio-economic disparities could significantly improve self-esteem and social functioning 

among adolescents with ASD. 

 

CONCLUSION 

This study demonstrated that gender, socio-economic background, and peer relationships 

significantly influence self-esteem among adolescents with ASD. Girls reported stronger self-esteem 

and more supportive peer ties than boys, while higher socio-economic status was associated with 

more favourable outcomes. The robust association between self-esteem and peer connectedness 

further underscores the importance of nurturing positive social bonds. 

Overall, the findings highlight the need for inclusive, gender-sensitive, and equity-focused 

approaches that promote adolescent well-being. By integrating peer mentorship, socio-economic 

support mechanisms, and counselling initiatives, institutions can help build resilience, strengthen 

confidence, and foster healthier peer relationships among adolescents with ASD. 

 

RESEARCH LIMITATIONS AND PROSPECTS FOR FUTURE STUDIES 

The study has certain limitations. First, its reliance on self-report measures may have introduced bias 

in responses. Second, the cross-sectional design does not allow conclusions about causality. Third, 

as the sample was drawn exclusively from an urban region, generalisability to other contexts may be 

restricted. 

Future research should employ longitudinal or mixed-methods designs to capture developmental 

changes over time. Incorporating factors such as parental involvement, cultural practices, and the 

role of digital interactions could provide deeper insights into adolescent psychosocial outcomes. 

Moreover, intervention-based studies focusing on mentorship programs, counselling services, or 

peer support models would enhance the practical application of these findings. 
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ABSTRACT 

 

This study explores the general well-being of adolescents from the Pulaiyar community residing in 

the Pollachi division of Anamalai Tiger Reserve, Tamil Nadu, India. Since adolescence is a critical 

developmental phase, this research aims to assess the general well-being across four key domains: physical, 

emotional, social, and school well-being, with a specific focus on differences observed by age and gender. 

Utilizing a descriptive research design, data were collected from a purposive sample of 27 adolescents (16 

males and 11 females), aged 12 to 18 years, categorised into early (12 to 14 years), middle (15 to 16 years), 

and late (17 to 18 years) adolescence. General Well-being of these adolescents was assessed using General 

Well-being Scale developed by Kalia and Deswal in 2011. The results indicate that middle adolescents (100%) 

showed the highest prevalence of low general well-being, followed by early (91.7%) and late adolescents 

(62.5%) with both male and female adolescents experiencing low general well-being (81.3% , 90.9%) and 

average well-being (18.8% , 9.1%) where no one reported high general well-being. The correlation analysis 

indicates that age significantly correlates with improved emotional (r = .414), social (r = .511), and total well-

being (r = .502) in Pulaiyar adolescents. Emotional well-being is strongly linked to physical (r=.653) and total 

well-being (r=.901). Gender shows no significant correlations, but a marginal correlation was found for school 

(r= .378) and social well-being (r= -.372), indicating age as a more prominent factor than gender in influencing 

well-being among Pulaiyar adolescents. 

 

Keywords: Anamalai Tiger Reserve, Adolescents, General well-being, Pulaiyar Community, 

Physical well-being, emotional well-being, social well-being, school-well-being. 

 

INTRODUCTION 

 

Adolescence is “a phase of life between childhood and adulthood, experiencing a rapid 

physical, cognitive and psychological” (WHO,2021) and social development, significantly 

influencing an individual's overall well-being. During this stage, adolescents undergo rapid changes 

and begin to establish their identity, values, and social roles, all of which have lasting implications 

for their future health and development (Steinberg, 2014). Well-being is when individuals have the 

psychological, social, and physical resources they need to meet a particular psychological, social, 

and/or physical challenge. (Huppert & So, 2013) General well-being during adolescence 

encompasses emotional stability, physical health, life satisfaction, and social integration, and is 

increasingly recognized as a core indicator of an individual’s developmental trajectory and quality 

of life (Diener et al., 2009). 
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In India, tribal communities make up around 8.6% of the total population, with 21% of the 

Indian population being adolescents, representing one of the most socio-economically and culturally 

distinct segments (Census of India, 2011). The Pulaiyar community, a traditionally forest-dwelling 

community residing alongside different tribal communities in the Anamalai Tiger Reserve of Tamil 

Nadu, offers a unique ecological and sociocultural context. Living in relative isolation, the Pulaiyars, 

like other tribes, face limited access to modern healthcare, education, and economic opportunities, 

factors that greatly influence the health and well-being of their younger generations (Rao, 2002; 

Xaxa, 2008; Raman et al., 2020). Additionally, Pulaiyars frequently confront compounded 

adversities arising from geographic isolation, economic deprivation, systemic marginalization, 

poverty and discrimination. These challenges are further exaacerbated by cultural norms and 

traditional lifestyles, which may impact well-being differently than in urban or non-tribal settings 

(Kirmayer et al., 2011). Despite the importance of these factors, the general well-being of tribal 

adolescents in India remains an underexplored area, especually concerning gender and age 

differences. 

Australian study of Indigenous youth significantly found compromised well-being, 

evidenced by double the mortality rate of non-Indigenous peers, highlighting systemic failures in 

supporting Indigenous well-being (Azzopardi, 2017). Numerous studies suggest that adolescent girls 

tend to report higher levels of emotional distress and lower well-being compared to boys, largely 

due to sociocultural pressures, unequal access to resources, and increased exposure to psychosocial 

stressors (Nolen-Hoeksema & Hilt, 2009; Patton et al., 2016; UNICEF, 2021) with significant gender 

disparities in well-being, as males report higher well-being than females. Parental socioeconomic 

factors - particularly occupation type and education level - emerged as key determinants that showed 

a strong positive correlation with overall well-being  (Adak,2024). 

This study aims to assess the general well-being of adolescents across four 

dimensions:Physical, Emotional, Social, and School well-being within the Pulaiyar community of 

Pollachi Division of Anamalai Tiger Reserve.  

 

OBJECTIVES 

 

• To assess the level of general well-being of adolescents based on gender and age belonging 

to the Pulaiyar community of the Anamalai Tiger Reserve. 

• To understand the relationship between the dimensions of general well-being and the 

variables such as gender and age.   

 

METHODOLOGY 

 

The study conducted in the Pollachi division of Anamalai Tiger Reserve on Pulaiyar 

community adolescents specifically in Keelpunachi and Kadamparai settlements employs a 

descriptive study focusing on adolescents aged 12–18 years. The adolescents were categorised into 

early adolescence (12–14 years), middle adolescence (15–16 years), and late adolescence (17–18 

years) in accordance with World Health Organization (WHO) guidelines. A purposive sampling 

technique was used to select participants from two representative settlements, ensuring diversity in 

gender and age specific socio-economic backgrounds.  

Prior to data collection, the study received ethical approval from the Institutional Human 

Ethical Committee with approval number AUW/IHEC/HD-22-23/XMT-05. Furthermore 
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permissions were obtained from the District Adi Dravidar and Tribal Welfare Officer of Coimbatore 

District, the Principal Chief Conservator of Forests (PCCF), and the Chief Wildlife Warden (CWW). 

After which range officers of different ranges in Anamalai Tiger Reserve were sent permission 

letters, who further informed the Guards in charge of those settlements. Finally, informed consent 

was secured from all participants and their guardians and then the study was conducted. Strict 

measures were taken to ensure confidentiality, anonymity, and the right to withdraw at any stage of 

the study.   

Data collection started with a thorough population survey across all Pulaiyar settlements to 

gather socio-demographic details, including name, age, gender, family structure and size, 

educational attainment of household members, occupation, and current study/employment status. 

This helped identify eligible participants for the study, which are adolescents aged 12-18 years .  

Inclusion criteria covered both schooling and non-schooling adolescents  aged 12–18 years 

who were permanent residents of the  settlements.. Exclusion criteria eliminated those outside the 

specified age range, residents of other divisions (e.g., Tiruppur), adolescents living with parents 

outside the designated settlements, and individuals with observable disabilities. After applying 

inclusion and exclusion criteria, the final sample size comprised 27 adolescents, which included 16 

males and 11 female adolescents.  

To assess the general well-being among adolescents, The General Well-being Scale (2011) 

developed by Dr.Ashok K. Kalia and Anitha Deswal was used. The scale consists of 55 items 

covering four domains: physical well-being, emotional well-being, social well-being, and school 

well-being, thereby providing a comprehensive assessment of overall general well-being. The 

original scale was in English and was translated into Tamil for the present study to ensure better 

understanding among the respondents. The questionnaire was administered in Tamil, and it took 

approximately 45–55 minutes for the adolescents to complete the scale. 

 

RESULTS AND DISCUSSION 

 

This study examined the overall general well-being among adolescents aged 12 to 18 of 

Pulaiyar community (n=27; 16 male and 11 female), . The research specifically analysed age and 

gender variations while exploring the correlation between these demographic factors and both 

overall well-being and its dimensions.  
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Figure 1: General well-being based on Age 

 
Figure 1 illustrates the overall general well-being among adolescents of Pulaiyar community 

based on age, ,revealing a concerning prevalence of low well-being across all adolescent stages. 

Middle adolescents report the highest proportion (100%) of low well-being, followed by early 

(91.7%) and late adolescents (62.5%).  Interestingly, late adolescents show a relatively better 

standing, with 37.5% reporting average well-being,  alongside  early adolescence (37.5%). This 

pattern aligns with findings from Sharma and Khandelwal (2005), who highlight that Indian 

adolescents, especially those from marginalized communities, face increased emotional and 

developmental stressors during middle adolescence due to identity formation, peer pressure, and 

inadequate support systems, factors that heighten their their vulnerability to poor well-being. 

 

Figure 2: General well-being based on Gender 

 
Figure 2 shows the overall general well-being among adolescents of Pulaiyar community 

based on gender. It reveals a significantly higher proportion of both male (81.3%) and female 

(90.9%) adolescents experience low general well-being, with no individuals reporting high general 

well-being. These findings align with Patel et al. (2007), who emphasised that socio-economically 
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marginalized groups in India face serious structural disadvantages, including limited access to 

education, healthcare, and psychological support, which negatively impact their overall well-being. 

The gender difference, though subtle, also suggests that females may be more vulnerable, possibly 

due to compounded social and cultural constraints. 

Table 1: Gender based disparities in General Well-being and its dimensions 

General Well-Being 
Male        (n=16) 

Female      

(n=11) F value t-value Sig 

Mean SD Mean SD 

Physical Well-Being 40.00 5.39 42.82 5.05 .191 -1.368 .183 

Emotional Well-Being 47.13 7.49 47.55 10.19 2.325 -.124 .902 

Social Well-being 35.44 5.22 32.00 2.64 4.882 2.003 .056 

School Well-being 30.44 3.26 32.64 1.69 4.989 -2.045 .052 

Total 153.00 121.16 155.00 16.21 1.646 -.367 .717 

The data in Table 1 shows whether there are any significant differences between gender 

(male and female adolescents) and total general well-being and its dimensions. It reveals that there 

are no significant gender differences across the total general well-being and its sub-domains, , 

although girls reported slightly higher means in physical, emotional, and school well-being. The 

near-significance levels in social (p = .056) and school well-being (p = .052) suggest emerging 

gendered trends worth further exploration. These findings align with Nair et al. (2004), who observed 

that while both genders in rural India experience psychological stress, girls often report marginally 

better emotional regulation due to social expectations. Additionally, Singh and Udainiya (2009) 

emphasize the role of resilience in buffering stress across genders, noting that contextual factors may 

reduce gender disparities in marginalized groups. 

Table 2: Age based disparities in General Well-being and its dimensions 

General Well-Being 

Early 

Adolescence       

(n=12) 

Middle 

Adolescence  

(n=7) 

Late Adolescence 

(n=8) F 

value 
Sig 

Mean SD Mean SD Mean SD 

Physical Well-Being 39.75 5.46 40.57 4.99 43.75 5.14 1.446 .255 

Emotional Well-Being 44.50 8.48 45.57 9.14 53.00 5.52 2.986 .069 

Social Well-being 31.17 1.74 36.29 5.02 36.38 5.26 5.636 .010 

School Well-being 32.17 1.89 30.71 2.87 30.63 4.06 .880 .428 

Total 147.58 12.67 153.14 10.94 163.75 12.70 4.178 .028 

 

Table 2 underscores significant age-related differences in general well-being among 

Pulaiyar adolescents, especially in social well-being (p = .010) and total well-being (p = .028). Late 

adolescents scored highest across all domains, particularly in emotional and social well-being, 
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indicating improved coping skills and social abilities with age. These findings are consistent with 

Arnett (1999), who describes adolescence as a developmental stage where psychosocial maturity 

increaseswith age. Aditionally, Mishra (2013) supports that late adolescents often demonstare 

improved emotional intelligence and peer interactions, leading to greater overall well-being. These 

age-linked improvements may result from cumulative social experience and developing resilience. 

Table 3 displays the correlation between gender, age, and various domains of general well-

being (GWB). Notably, age shows a statistically significant positive correlation with emotional well-

being (r = .414, p < .05), social well-being (r = .511, p < .01), and total GWB (r = .502, p < .01). 

These findings suggest that as adolescents grow older, they tend to experience improvements in 

emotional stability, social connections, and overall well-being. This aligns with Arnett's (1999) 

theory of emerging adulthood, which emphasizes increasing psychosocial maturity and adaptability 

in later adolescence. 

Furthermore, strong intercorrelations are observed between general well-being dimensions, 

particularly between emotional and physical well-being (r = .653, p < .01), and between emotional 

well-being and total General Well-Being (r = .901, p < .01). This highlights the interconnected nature 

of adolescent well-being, where emotional resilence likely boosts overall life satisfaction. 

Notably, gender is not significantly correlated to any domain of general well-being, although 

it nearly reaches significance for school (r = .378, p = .052) and social well-being (r = -.372, p = 

.056). These borderline results may indicate emerging gendered patterns, possibly influenced by 

socio-cultural roles and expectations in tribal settings (Verma & Saraswathi, 2002). Overall, these 

findings suggest that age is a more influential factor than gender in shaping the well-being of Pulaiyar 

adolescents. 
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Table 3: Interrelationships betweennAge, Gender and Dimensions of General Well-Being 

 Gender Age 
Physical 

Well-Being 

Emotional 

Well-Being 

Social 

Well-Being 

School 

Well-Being 

Total General 

Well-Being 

Gender 
Pearson Correlation 1       

Sig. (2-tailed)        

Age 
Pearson Correlation -.033 1      

Sig. (2-tailed) .870       

Physical 

Well-Being 

Pearson Correlation .264 .313 1     

Sig. (2-tailed) .183 .112      

Emotional 

Well-Being 

Pearson Correlation .025 .414* .653** 1    

Sig. (2-tailed) .902 .032 .000     

Social 

Well-Being 

Pearson Correlation -.372 .511** -.034 .164 1   

Sig. (2-tailed) .056 .006 .865 .414    

School 

Well-Being 

Pearson Correlation .378 -.240 .125 -.147 -.395* 1  

Sig. (2-tailed) .052 .228 .534 .464 .041   

Total General 

Well-Being 

Pearson Correlation .073 .502** .812** .901** .342 .036 1 

Sig. (2-tailed) .717 .008 .000 .000 .080 .857  

 *- Correlation is significant at the 0.05 level (2-tailed) 

**- Correlation is significant at the 0.01 level (2-tailed) 
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CONCLUSION 

This study examined the overall well-being of Pulaiyar community adolescents living in the 

Anamalai Tiger Reserve, focusing on differences by age and gender. The results highlight a widespread 

prevalence of low well-being among Pulaiyar adolescents, with middle adolescents showing the lowest 

levels and late adolescents demonstrating relatively better outcomes, especially in emotional and social 

areas. The absence of high well-being scores across all age groups emphasises the combined impact of 

socio-economic deprivation, geographic isolation, and limited access to healthcare and education. Age, 

however, proved to be a more significant factor, as late adolescents exhibited higher levels of emotional, 

social, and overall well-being compared to younger adolescents. This indicates that well-being tends to 

improve with age, likely due to the development of more effective coping skills and greater emotional 

intelligence. Gender-based statistical analyses showed no significant differences; however, girl 

adolescents generally reported slightly higher scores in emotional and school well-being, possibly 

because resilience and social expectations help mitigate gender disparities in marginalized groups. 

Correlation analysis supported these findings by revealing strong, statistically significant 

positive relationships between age and emotional well-being (r = .414, p < .05), social well-being (r = 

.511, p < .01), and total well-being (r = .502, p < .01). Emotional and physical well-being were also 

strongly interlinked, further emphasizing the interconnected nature of well-being and its dimensions. 

Although gender did not show statistically significant correlations, emerging trends in school and social 

well-being justify further investigation.  

These findings highlight the need for culturally responsive, age-specific well-being 

interventions tailored to these community adolescents. Programs should focus on building emotional 

resilience and social connections while overcoming structural barriers. Effective strategies would 

combine traditional values with support, foster peer and family networks, and address the unique 

developmental needs of adolescents and youth like the Pulaiyars to holistically improve well-being 

outcomes. 

 

LIMITATIONS OF THE STUDY 

• The study involved only 27 adolescents, which restricts how well the findings can be applied 

to the wider Pulaiyar community. 

• The study was limited to Pulaiyar settlements in the Pollachi Division of the Anamalai Tiger 

Reserve, excluding adolescents from other divisions or nearby tribal communities. 

• Adolescents who had migrated or had observable disabilities were excluded, which might have 

led to missing important perspectives on well-being in this population. 

• The study did not thoroughly examine external factors like family dynamics, peer relationships, 

or particular schooling conditions that could greatly affect adolescent well-being. 

RECOMMENDATIONS 

• Future research should include a larger, more diverse sample and possibly compare well-

being among various tribal communities. 

• Designing and testing well-being programs could help address the specific needs 

highlighted in the current study. 

• Findings should be shared with local tribal welfare departments and education authorities 

to inform inclusive, context-specific policies aimed at enhancing adolescent development 

outcomes in indigenous settings. 
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ABSTRACT 

This study contributes to the literature by offering an in-depth, perspective on youth–elder relationships in a 

region (Goa) that embodies the intersection of tradition and modernity. The study examines how young adults 

in Goa perceive older adults, focusing on their roles, social interactions, and stereotypes. Using an exploratory 

design, this study interviewed 34 youth (aged 18–24) to gain in-depth qualitative insights into their experiences 

with older adults. Findings reveal that youth generally hold respectful attitudes towards elders, often viewing 

them as wise custodians of cultural tradition and appreciating their guidance. However, limited 

intergenerational contact can foster negative stereotypes, such as seeing older people as inflexible or a burden. 

Participants acknowledged the importance of older adults in passing down knowledge and values, yet ageist 

misconceptions persist among some youth. Therefore, the study found ambivalence in youths’ perceptions of 

ageing.  This study found that societal narratives, personal experiences, and cultural values shape youth 

perceptions of ageing. The study suggests the need for initiatives that facilitate greater intergenerational 

interaction in educational institutions, such as workshops, sensitisation programmes for senior citizens, and 

the celebration of grand-parents day.  

Keywords: Goa, Older Adults, Perceptions, Stigmas, Youth 

 

INTRODUCTION 

Goa, often called the 'Rome of the East' due to its blend of Eastern and Western influences, 

has one of the highest proportions of elderly in India (about 11.2% of its population above age 60 as 

of 2011) (Lobo & Falleiro, 2022; Melo e Castro et al., 2018). Traditionally, Goan society emphasises 

strong family bonds and reverence for elders. However, rapid social change and migration have 

altered family structures from joint families to nuclear units (Silverstein & Giarrusso, 2010). 

Migration from Goa towards urban centres or abroad for education and employment has reduced 

daily contact with ageing family members. Older adults increasingly live alone or in care homes, and 

the natural intergenerational interactions that once occurred within extended families have 

diminished. Modernisation and technological change have also widened the generational gap. 

Younger generations often embrace individualistic lifestyles and digital communication, whereas 

older generations tend to uphold traditional norms and struggle with new technologies (Visanich, 
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2012; Mohd Tohit & Haque, 2024). These socio-cultural shifts can foster misunderstandings and 

stereotypes between youth and elders (Kumar, 2023). There is limited research examining these 

dynamics in the Goan context. This study addresses that gap by exploring how youth in Goa perceive 

older adults, focusing on the attitudes, experiences, and stereotypes of ageing. 

REVIEW OF LITERATURE 

Youth views of ageing are often ambivalent. On one hand, many young people admire the 

wisdom and experience of their elders; on the other hand, ageist stereotypes, portraying older people 

as frail, inflexible, or dependent, persist (Hummert et al., 1994; Anderson & Gettings, 2022). Close 

contact with older adults can help dispel negative stereotypes (Hoffmann & Kornadt, 2022; Prakash 

et al., 2019). Intergenerational relationships within the family have long been a cornerstone of social 

life in India. Grandparents traditionally play a crucial role in imparting moral values, providing care, 

and maintaining family continuity (Mueller et al., 2002; Silverstein & Giarrusso, 2010). In extended 

family settings, frequent contact between grandchildren and grandparents can strengthen emotional 

bonds and mutual understanding. However, changes in family structure and increased physical 

separation have strained these bonds. Research shows that disruptions like long-distance migration 

or family fragmentation can negatively affect the quality of grandparent-grandchild interactions 

(Silverstein & Giarrusso, 2010). At the same time, when intergenerational contact does occur, it can 

benefit both sides: older adults gain social support while youth gain mentorship and cultural 

knowledge (Yang & Warburton, 2018; Zhao et al., 2022). 

Societal narratives, personal experiences, and cultural values shape youth perceptions of 

ageing. Studies indicate that many young adults harbour mixed feelings about growing old. Anderson 

and Gettings (2022) found that some young people express fear and anxiety about their ageing, 

viewing late life mainly in terms of decline. Hummert et al. (1994) identified a range of age-related 

stereotypes held by youth, from positive images of kindly "grandparent" figures to negative images 

of the elderly as senile or irritable. These stereotypes often originate early in life and can be 

reinforced by ageist depictions in media and casual discourse (Levy & Banaji, 2002). Notably, unlike 

many other prejudices, age-based stereotypes are sometimes socially accepted or treated as benign 

humour, which allows them to persist unchallenged (Rauvola et al., 2022). 

Emerging research highlights factors that can improve or worsen young people's views of 

older adults. Positive interaction is a key influence: youth who have warm, frequent interactions with 

grandparents or other elders tend to hold more favourable attitudes (Hoffmann & Kornadt, 2022; 

Prakash et al., 2019). Conversely, limited or negative contact leave youths more susceptible to one-

dimensional, often inaccurate, views of seniors. Verhage et al. (2021) demonstrated that structured 

intergenerational programs can help young adults construct more positive and nuanced images of 

older people. Cultural context also matters. In collectivist settings, youth are more likely to view 

caring for elders as a duty and to respect their authority. 

In contrast, in more individualistic or rapidly modernising contexts, younger people question 

traditional hierarchies (Mohd Tohit & Haque, 2024). Nonetheless, across cultures, the transmission 

of knowledge and traditions from older to younger generations remains a valued aspect of 

intergenerational ties (Banerji, 1998; Yang & Warburton, 2018). This study builds on these insights 

from the literature, focusing on the specific case of Goan youth and their lifeworld with older adults. 
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OBJECTIVES OF THE STUDY 

 

1. To study youth perception of ageing in Goa. 

2. To know the negative and positive perceptions of youth. 

To understand the experiences of youth with older adults. 

LIMITATIONS OF THIS STUDY 

 

1. This study is restricted to a few college and university students. 

2. The study includes youth in the age range of 18-23, thereby restricting other age 

group participants from responding.  

 

METHODOLOGY 

This study employed an exploratory research design to investigate youth perceptions of older 

adults. The research was conducted in Goa, India. Participants were youth aged 18–24, 

corresponding to late adolescence and early adulthood students. This age group was targeted because 

it represents a formative life stage when attitudes toward ageing are being shaped. Using a purposive 

sampling technique within selected educational institutions, a total of 34 participants (both male and 

female) were recruited for this study. All participants were informed about the purpose of the study 

and provided informed consent prior to participation. Data were collected through a semi-structured 

questionnaire and face-to-face interviews.  Each interview lasted for about 30 minutes. All the 

interviews were conducted in English and Konkani (the state's official language). Konkani interviews 

were later transcribed into English. The questionnaire included the frequency of contact with older 

adults, general attitudes toward the elderly, and demographic information. It captured broad trends 

in perceptions, including common descriptors of older people, perceived roles of elders, awareness 

of stereotypes, and future outlook.  

For the data analysis, the data obtained from the semi-structured questionnaires and face-to-

face interviews were analysed thematically. Interview transcripts were read repeatedly to achieve 

familiarisation with the data. Codes were generated inductively, focusing on recurring patterns in 

participants’ narratives. These codes were then grouped into broader themes that reflected the youths’ 

lived experiences, perceptions, and attitudes toward older adults. The analysis is presented under two 

major thematic sections: (A) Background of the Respondents and (B) Respondents’ Lifeworld 

Experiences of Older Adults. The first section of the data presents the respondents' demographic 

profile, providing essential context for interpreting their perspectives and experiences. The variables 

under this theme include age, gender and educational background. Whereas the second section of 

this paper includes the Respondents' lifeworld experiences with older adults, these include: 1. 

Intergenerational Contact and Attitudes, 2. Perceptions of Older Adults, 3. Emotional Reactions and 

Acknowledged Contributions, 4. Stereotypes and Adaptability, 5. Engagement with Elders: Advice 

and Decision-Making, 6. Physical Ageing and Perceived Challenges, 7. Future Outlook on 

Intergenerational Relationships, 8. Common Challenges of the Elderly in Society.  
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RESULTS 

 

A. Background of the Respondents 

 

 

      
Figure 1     Figure 2 

 

 
Figure 3 

The study comprises responses from 34 young individuals aged 18 to 23 ( Figure1) shows 

predominantly female (Figure 2) and mostly college students ( Figure 3), this highlights a critical 

perspective: youth are increasingly aware of the multifaceted challenges of ageing, including 

healthcare access, financial insecurity, social isolation, ageism, and lack of family support. Most 

women are female, reflecting a heightened sensitivity towards caregiving and intergenerational 

dynamics. This aligns with global findings that women often take on emotional and care 

responsibilities within families. The dominance of college and university students suggests exposure 

to academic discourses on social issues, enabling them to assess the ageing experience critically. On 

the cusp of adulthood, this age group also relate personally to older generations within their families, 

making their views both empathetic and insightful. Their education level fosters informed opinions, 

making this demographic vital in shaping inclusive policies and social attitudes toward ageing in 

India's rapidly evolving demographic landscape. 
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B. Respondents' Lifeworld Experiences of Older Adults 

 

Figure 4 

1. Intergenerational Contact and Attitudes: The level of interaction between young people 

and their elders emerged as a significant influence on attitudes (Figure 4). Most participants 

reported having regular (47.1%), close contact with older family members (such as living 

with grandparents), which corresponded with positive perceptions of ageing. These youth 

often described enjoying daily interactions at home, sharing meals, celebrating festivals, or 

helping care for an elder during illness. Such experiences were said to foster admiration and 

respect for older adults. By contrast, the few respondents with only rare (17.6%) or 

occasional (35.3%) interactions with any older adult tended to express more negative or 

distant views of old age. This pattern suggests that increasing opportunities for 

intergenerational engagement will help counteract negative stereotypes among youth. 

  

Figure 5 

2. Perceptions of Older Adults – "Wise" vs "Outdated": Most respondents used favourable 

terms when asked to describe older adults. Many portrayed elders as "wise,” "experienced," 

or "dependable," as shown in Figure 5, reflecting a deep-rooted cultural respect for seniors 

as sources of knowledge and guidance. For instance, several youths mentioned that they 

often seek advice or hear stories from their grandparents, reinforcing their view of older 

people as repositories of wisdom. A small minority, however, described older adults in less 

flattering terms, such as "conservative,” "outdated," or "stubborn." These outlier perceptions 
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were generally linked to generational differences in values or technology use; some youth 

felt that older people struggled to adapt to modern ideas and gadgets. Nonetheless, the 

overall sentiment toward older adults among the youth was positive. A few negative 

descriptors highlight the subtle influence of generational gaps, but these views were not 

common. 

 

Figure 6 

3. Emotional Reactions and Acknowledged Contributions: Figure 6 showed that nearly all 

participants indicated that their primary feeling toward older adults was respect (97.1%). 

This prevalent respect aligns with general societal norms in Goa (and India) that emphasise 

reverence for elders. Only a few youths admitted to any negative emotional response, such 

as feeling intimidated or "afraid" around older adults, and those cases were often attributed 

to strict or authoritarian behaviour by a particular elder. Alongside respect, youth also 

recognised the valuable contributions of older adults. The vast majority acknowledged that 

elders play key roles in passing down knowledge, traditions, and life lessons to the younger 

generation. Several respondents shared that their grandparents taught them important values 

or skills, underscoring the mentor role of elders. By contrast, some participants perceived 

older people as burdensome or overly dependent, mentioning concerns about retirees being 

a "drain" on family resources. Such views, however, were rare. Overall, the findings indicate 

that youths appreciate older adults' guidance and cultural continuity, even though a few hold 

ageist misconceptions. 

        

         Figure 7       Figure 8 
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4. Stereotypes and Adaptability: The study revealed that many youths are aware of common 

stereotypes about the elderly (Figure 7), yet their personal experiences can challenge these 

generalisations. When discussing how well older adults adapt to societal changes (Figure 8), 

most participants believed that seniors adapt only with difficulty, especially in today's fast-

paced, technology-driven world. Some young people described their grandparents as 

resistant to new technologies or modern lifestyles, which led to them being labelled 

"stubborn" or "inflexible." Likewise, terms such as "frail" were used, reflecting a perception 

of physical vulnerability in old age (Figure 5). However, these characterisations were not 

universal. A minority of youth were like older adults who were curious, learning new skills, 

or otherwise "young at heart." Such accounts illustrate that while ageist stereotypes, that all 

elders are frail or unable to change, are prevalent in society, direct interaction with older 

individuals often provides evidence to the contrary. Indeed, over half of the respondents 

noted that knowing an older person personally had made them realise that many stereotypes 

about ageing do not hold. The study suggests a tension between societal narratives of ageing 

and the nuanced reality that youth observe in their own families and communities. 

 

Figure 9 

5. Engagement with Elders: Advice and Decision-Making: Patterns in the study indicate 

that today's youth rely less on elders for guidance than past generations, yet they still value 

senior input in specific domains. Figure 9 depicts that over half of the participants said they 

"rarely" consult older adults for advice on personal or practical matters, often preferring to 

seek information from peers or the internet. Nevertheless, about a quarter of the youth 

reported "frequently" or "regularly" seeking advice from an elder (usually a family member) 

on issues like career choices, relationships, or moral decisions. Those who did seek such 

advice emphasised the unique perspective that older adults offer, grounded in experience 

and hindsight. In line with this, most respondents affirmed that including older adults in 

family or community decision-making is important. Many youths felt that elders should have 

a say in important family matters or community discussions, citing their wisdom and long-

term perspective. Only a negligible fraction of respondents was uncertain or disagreed about 

involving older people in decisions. This indicates that, despite growing independence, 

young people largely continue to respect and acknowledge the authority of older generations 

in collective affairs. 
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Figure 10 

6. Physical Ageing and Perceived Challenges: When describing the condition of older adults, 

youths often distinguish between mental and physical facets of ageing (Figure 10). Many 

respondents viewed older people as "mentally sharp" or knowledgeable, even if they also 

noted physical decline with age. Many participants described elders they know as active and 

reasonably healthy, challenging the notion that old age is inevitably characterised by frailty. 

At the same time, some youth did perceive a decline in physical ability, with a few 

characterising most older adults as dependent on others for daily activities. In discussing the 

challenges that older generations face, participants commonly brought up issues such as 

health care access, financial insecurity after retirement, ageism or discrimination in society, 

and social isolation. Several youths pointed out that with more families becoming nuclear 

and adult children moving away, many elders lack family support and companionship. These 

observations show that young people know the social and economic difficulties 

accompanying ageing in today's society. 

               

                           Figure 11        Figure 12 

7. Future Outlook on Intergenerational Relationships: Figures 11 and 12 represent the 

perception of the youth towards future relationships with their own older parents and older 

adults in the surrounding. Looking to the future, an overwhelming proportion of the youth 

expressed hope and intention to maintain strong relationships with older adults. Roughly 

four-fifths of participants envisioned their future interactions with the elderly, such as their 

ageing parents or community elders in the coming decades, as being characterised by mutual 

respect, care, and support. They aspired to stay connected with and care for their elders, 
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despite the demands of modern life. A small segment, however, anticipated that they might 

have limited interaction with older generations in the future, citing potential factors like 

moving to distant cities, busy work schedules, or generational differences that create 

distance. This minority perspective highlights challenges such as geographic mobility and 

changing lifestyle patterns that hinder intergenerational contact. Nonetheless, the 

predominant outlook among youth was optimistic and family-oriented. 

 

Figure 13 

8. Common Challenges of the Elderly in Society: Youth perceptions of elderly challenges 

are shaped by direct observations and shifting societal norms ( Figure 13). They see 

healthcare inaccessibility as a significant issue, influenced by witnessing older adults 

struggle with long waits, high costs, and limited insurance. Urbanisation and migration have 

weakened traditional family support systems, making youth more aware of social isolation 

among the elderly. They also recognise the digital divide, where older adults are excluded 

from tech-driven social spaces. Financial insecurity and ageism are noted as serious 

concerns, reflecting the elderly's dependency and marginalisation. These insights highlight 

the youth's growing empathy and awareness of the structural neglect faced by ageing 

populations. 

DISCUSSION 

           The findings of this study paint a nuanced picture of how youth in Goa regard older 

adults, revealing a blend of traditional reverence and modern-day misconceptions. The results 

demonstrate a predominantly positive orientation among young people toward their elders, echoing 

patterns observed in broader Indian culture. The strong respect and affection participants showed for 

older adults resonate with India's longstanding familial ethos, where elders are considered integral 

members of the family unit deserving of care and veneration. This aligns with prior observations that 

Indian youth often internalise cultural values of filial piety and responsibility toward older kin (Ding, 

2024; Anuradha et al., 2016). In this study, many youths highlighted how grandparents provide 

emotional support, guidance, and stability within the family, an experience similarly noted in other 
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research on grandparent-grandchild bonds (Mansson, 2012; Yang & Warburton, 2018). Such positive 

sentiments confirm that traditional intergenerational solidarity remains influential among the Goan 

youth. 

At the same time, the coexistence of ageist stereotypes alongside this respect underscores 

the complexity of youth attitudes. The participants exhibited some degree of ambivalence about 

ageing. On one hand, they admire qualities like wisdom and kindness in older people; on the other, 

a few have absorbed societal stereotypes portraying elders as obstinate, outdated, or burdensome. 

This duality mirrors findings by Hummert (1990), who identified both positive and negative 

categories in young people's images of the elderly: the "perfect grandparent" versus the "frail 

elderly". The persistence of negative stereotypes among even a generally respectful youth cohort is 

concerning, but not surprising. Age-based prejudice is often so embedded in social norms that it can 

be perpetuated almost unconsciously (Levy & Banaji, 2002). Unlike biases related to race or gender, 

ageism is frequently deemed socially acceptable or even humorous, allowing it to go unchecked 

(Rauvola et al., 2022). In Goa's rapidly modernising society, these stereotypes are further fuelled by 

generational divides in lifestyle and technology. Some youth, for instance, cited their elders' 

unfamiliarity with smartphones or social media as evidence that older people are "stuck in the past." 

This reflects a well-documented pattern in modernisation: as younger generations acquire new skills 

and values, they  perceive the older generation's ways as antiquated. 

However, findings also emphasise that such stereotypes are not immutable. A central insight 

from this study is the pivotal role of direct intergenerational contact in shaping youth perceptions. 

Participants with frequent, meaningful interactions with older adults especially within the family, 

were far less likely to endorse one-dimensional ageist views. This reinforces the literature on 

intergenerational contact theory: positive exposure to elders humanises the older generation and 

counteracts prejudice (Hoffmann & Kornadt, 2022; Verhage et al., 2021). Prakash et al. (2019) 

similarly found that Indian youth who lived with or regularly interacted with elderly family members 

held more positive attitudes than those who did not. In this study, youths who spoke of sharing daily 

routines or personal conversations with grandparents saw their elders as individuals with unique 

personalities and wisdom, rather than as stereotypes. These qualitative insights support the argument 

that fostering closer bonds between young and old can effectively reduce ageism. Conversely, lack 

of contact appears to leave a vacuum often filled by negative societal narratives about ageing. This 

point is salient for Goa, where socio-economic changes reduce the frequency of natural 

intergenerational encounters. 

This study contributes to the literature by offering an in-depth, context-rich perspective on 

youth–elder relationships in a region (Goa) that embodies the intersection of tradition and modernity. 

One clear implication is the need for initiatives that facilitate more intergenerational interaction. 

Schools, colleges, and community organisations in Goa can implement intergenerational programs 

such as mentoring schemes, cultural exchange workshops, or community service projects that bring 

youth and seniors together to build empathy and understanding. Public campaigns can also target 

ageist beliefs, emphasising stories of active, contributing older adults to break down negative 

stereotypes. Given that participants identified issues like elder isolation and age discrimination, there 

is also a role for policy interventions. Creating community centres or support networks for seniors 

(where youth can volunteer) would address some challenges older adults face while sensitising 

young volunteers to ageing realities. Additionally, educational curricula might incorporate 

gerontological content to prepare youth for an ageing society. 
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CONCLUSION 

In conclusion, the youth in Goa primarily view ageing and older adults through a positive lens of 

respect and familial affection, even as they navigate and sometimes question the generational divides 

that modernisation has introduced. Their perceptions underscore the enduring strength of cultural 

values in upholding the dignity of older adults and the importance of personal connections in 

overcoming stereotypes. By understanding these youth perspectives, academia, policy, and 

community development stakeholders can better foster intergenerational harmony. Encouraging 

dialogue and shared activities between young and old will help dispel myths about ageing and ensure 

that the wisdom, experience, and contributions of Goa's older generation are not lost on the new 

generation. 
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