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Abstract 

The growing prevalence of obesity among school adolescents is a major public health 

concern. It can be seen mostly as a result of modifiable risk factors like lack of required physical 

activity and rapid change in dietary habits among them. The present cross sectional descriptive 

study was done among adolescents studying in schools (government and private) of Bhopal 

city. School adolescents were classified as obese and non-obese as per the WHO criteria used 

for obesity in South East Asia Region (SEAR). Pre-tested, self-administered questionnaire was 

used to collect data which comprised of socio demographic information and various dietary 

habits like frequent consumption of fast & fried food, bakery products and little dietary 

behavior. Obesity epidemic has been on rise and this has been attributed to unhealthy practices 

including physical inactivity and unhealthy diet. Adolescence has been a critical period for 

development of obesity due to changes in body composition and behavior. To assess 

knowledge, attitude and practices (KAP) regarding obesity-risk reduction factors and its 

association with obesity-risk among Junior high school students. The growing prevalence of 

obesity among school adolescents is a major public health concern. It can be seen mostly as a 

result of modifiable risk factors like lack of required physical activity and rapid change in 

dietary habits among them. The present cross sectional descriptive study was done among 

adolescents studying in schools (government and private) of Lucknow city. School adolescents 

were classified as obese and non-obese as per the WHO criteria used for obesity in South East 

Asia Region (SEAR). Pre-tested, self-administered questionnaire was used to collect data 

which comprised of socio demographic information and various dietary habits like frequent 

consumption of fast & fried food, bakery products and little dietary behavior.  
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Introduction 

Obesity in India has reached epidemic proportions in the 21st century [1], with morbid 

obesity affecting 5% of the country's population. India is following a trend of other developing 

countries that are steadily becoming more obese. Unhealthy, processed food has become much 

more accessible following India's continued integration in global food markets. This, combined 

with rising middle class incomes, is increasing the average caloric intake per individual among 
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middle class and high income households[2].[2] Obesity is a major risk factor for 

cardiovascular disease, and NGOs such as the Indian Heart Association have been raising 

awareness about this issue.[3] 

Adolescence is treated as a transition period from childhood to adulthood. During this 

transitional phase, adolescents develop behavioral patterns and make lifestyles that can also 

affect their present health and future. Obesity is a disease of an unhealthy or unnecessary 

accumulation of fat in adipose tissue to such a degree as to affect an individual's health. About 

1.2 billion adults worldwide, one of every five people in the world is teenage and about 18% 

of the world's population are teenagers. Around 90% of the world's population lives in 

developing countries and only around 20% of adolescents belong to India.[4] 

BMI is a standardized measure of a person 's weight (kg) measured by his/her height 

(m)[5]. World Health Organization (WHO) guidelines for youth, if BMI values greater than + 

1 SD are categories of overweight and more than + 2 SD are categories of obesity for specific 

age and gender[6] which have also been used in this report. 

India will become a global hub for diabetes by 2050, so India's Ministry of Health and 

Family Welfare raising the BMI cut-off to tackle obesity. In India, about 18.3% of age group 

female adolescents aged 2–17 years is either in the category of overweight or obese. According 

to the 2015–16 National Family Health Survey (NFHS-4)[7], the prevalence of obesity among 

women was 20.6%, and for men it was 18.9% of the 15–49 year age group, which is slightly 

higher than the NFHS-3 study (2005–06). 

Adolescent overweight and obese people at younger stages of their lives may develop 

various non-communicable diseases, such as diabetes and cardiovascular diseases. Morbidity 

from cardiovascular disease, diabetes, cancers, and arthritis because of obesity was 50–100% 

higher among obese individuals suffering from childhood or teenage obesity[8] 

Owing to lifestyle changes, such as balanced organic foods to processed foods, more 

cell phone and television use, a more sedentary lifestyle, and a decrease in physical activity 

may be risk factors for teenage obesity[8]. 

Factors involved in adolescent obesity cannot be ignored, such as the contribution of 

genes and metabolic diseases. However, changes in social culture represent another important 

factor[2]. Social and economic development have resulted in a large number of fast food 

sources becoming easily available to teenagers, resulting in excessive energy intake. In 

addition, increased social activities among younger people have led to declining consumption 

and the associated benefits of a healthy family diet. Among sociocultural lifestyle changes, 

unhealthy eating patterns are a main reasons for the increase in obesity worldwide.[9] It has 

been proven that less frequent consumption of fruits and vegetables and excessive intake of 

drinks high in sugar content as well as fast foods directly affect body mass index (BMI). 

However, the role of multiple dietary preferences related to the incidence of obesity among 

college students, an important group of young people, has not previously been studied[10]. 

We administered a questionnaire to college students in Lucknow. We queried their 

dietary habits and preferences via the survey, and then explored the relationship between 

students’ responses and their BMI. We aimed to identify eating habits related to weight and to 

then use this information to improve unhealthy eating habits and some obesity risk factors 

common among college students. This study provides new insights that may be helpful in 

exploring the relationship between dietary habits and obesity in our target age group. Our 
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results may provide a scientific basis for interventions related to eating habits that can help to 

reduce and prevent obesity among college students. 

Methods 

Participants 

Our cross-sectional study was conducted at Lucknow, the capital of Uttar Pradesh in 

India. From June 2022 to July 2022, we recruited students at Lucknow University. The 

inclusion criteria for participants were University students between the ages of 18 and 25 years. 

Exclusion criteria included chronic diseases such as diabetes and endocrine diseases (e.g., 

Cushing syndrome or vacuolar sella) and long-term use of oral medication affecting body 

weight (e.g., estrogen or glucocorticoids). All participants gave their informed consent for 

inclusion before participating in the study, and they provided physical examination reports 

from within the previous 1 year. Participants were provided with a fact sheet and instructed to 

follow the survey guidelines. A total of 141 questionnaires were collected, with a participation 

rate of 70.5% (141/200). After consulting the physical examination reports of participants, 

questionnaires completed by non-Chinese college students and individuals with chronic 

diseases were excluded. The remaining questionnaires were considered valid and were 

included in the study. 

Anthropometric measurement 

BMI is useful for estimating body fat and is calculated by dividing an individual’s 

weight (kg) by their height in meters squared (m2). Height and weight were measured during 

physical examinations. Height was measured using a portable rangefinder to the nearest 1 cm 

and weight was measured with a calibrated scale to the nearest 0.1 kg. According to World 

Health Organization definitions, individuals are classified as underweight with BMI 

<18.5 kg/m2, normal weight with BMI between 18.5 and 24.9 kg/m2, and overweight with 

BMI ≥25 kg/m2. 

Self-administered questionnaire 

We collected participant information using a self-administered questionnaire. Survey 

questions included general information: class, name, student number, region of residence, and 

sex; eating habits: speed at which meals are eaten (slow, normal, slightly fast, fast), number of 

times participants eat per day (twice, three times, four times, more than four times), dining at 

regular times (yes, no), eating breakfast (yes, no), excessive food consumption resulting in 

abdominal distension or discomfort (yes, no), eating snacks at night (never, once or twice a 

week, three to six times a week, every day), consuming high-fat foods (never, once or twice a 

week, three to six times a week, every day), consuming fruits and vegetables (never, a small 

amount, a normal amount), eating dessert (never, once or twice a week, three to six times a 

week, every day), drinking sugar-sweetened beverages (never, one or two servings a week, 

three to six servings a week, every day), exercising regularly (never, less than 1 hour per week, 

1–2 hours per week, daily), and consuming alcohol (never, less than one drink per week, one 

or two drinks per week, more than three drinks per week). 

Statistical analysis 

All data were entered into a spreadsheet by the researcher and examined for validity. 

All statistical analyses were performed using IBM SPSS version 22.0. Measurement data are 

expressed as mean ± standard deviation. Pearson’s chi-squared test was used to investigate the 
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relationship between participants’ general characteristics, dietary habits, and BMI. The alpha 

value was set to 0.05 for all tests. 

Result and Discussion 

Sixty-one percent of respondents had urban background with the remaining coming 

from rural areas. Of the 39% from rural areas, 10.6% were male and 28.4% were female. For 

the urban background, 12% were male and 48.9% were female. In terms of age, the results 

showed the following: 18-22 year old (57.7%), 23-27 (27.0%), 28-32 

(7.1%), 33-37 (3.5%) and 38-42 (2.1%) only a miniscule proportion (2.1%) accounted 

for those beyond the age of forty-two. 

Regarding parents’ education 32.6% indicated their mothers had a high school/GED 

level of education, 26.2% attended college but did not finish, 20.6% hold a college degree, and 

19.1% received a graduate degree. When dealing with fathers’ educational level, 38.3% 

indicated that they received a high school diploma or GED, 18.4% had some college education, 

22.0% finished college and 12.1% attained a graduate degree. 

Table 1: Classification Aware that Poor Diets Put Health at Risk Cross Tabulation 

Classification 
Aware that poor diets put health at risk  

Total Yes No 

Freshman 13 0 13 

Sophomore 19 4 23 

Junior 28 4 32 

Senior 31 4 35 

Graduate 33 5 38 

Total 124 17 141 

When the individuals were questioned as to whether or not they were aware of poor 

diets can jeopardize health, 124 responded yes (87.9%) and 17 no (12.1%). The graduate class 

had the most yes responses with 33 (86.8%) and the freshman class had the fewest no responses, 

with 0 indicating that individuals are aware of poor diet but obesity doesn’t concern them. 

Therefore they had no reason to inquire about the issue 

Table 2: Plans to Change Eating Habits Which Would Encourage Plans to Change Eating 

Habits Crosstabulation 

Selected Variables 

Which would encourage change in eating habits  

Nutrition 

Education 

Availability of low 

cost exercise 

facilities 

Reduced 

portion sizes of 

foods 

Other Total 

Yes (Count) 47 28 18 9 102 

Percent within Plan to 

change your eating habits 
46.1 27.5 17.6 8.8 100.0 

Percent within Which 

would encourage change 

in eating habits 

71.2 82.4 75.0 60.0 73.4 

Percent of Total 33.8 20.1 12.9 6.5 73.4 

No (Count) 19 6 6 6 37 
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Percent within Plan to 

change your eating habits 
51.4 16.2 16.2 16.2 100.0 

Percent within Which 

would encourage change 

in eating habits 

28.8 17.6 25.0 40.0 26.6 

Percent of Total 13.7 4.3 4.3 4.3 26.6 

Total Count 66 34 24 15 139 

Percent within Plan to 

change your eating habits 
47.5 24.5 17.3 10.8 100.0 

Percent within Which 

would encourage change 

in eating habits 

100.0 100.0 100.0 100.0 100.0 

Percent of Total 47.5 24.5 17.3 10.8 100.0 

A question in the survey inquired about changing eating habits, and what would help 

encourage change. Of those responding, 47.5 percent indicated that nutrition education can 

help change eating habits while, 24.5 percent agreed that availability of low cost exercise 

facilities and 17.3percent indicated reduced portion sizes of food can help change eating habits. 

The category other is selected by 10.8 percent of the respondents. The importance of more 

events that inform about healthy eating, free exercise facilities, reading labels, eating more 

fruits and vegetables, and eating less fast foods are underscored by the respondents. 

Table 3: Classification: Plan to Change Your Eating Habits Cross Tabulation 

 Plan to change your eating habits  

Classification Yes No Total 

Freshman (Count) 8 5 13 

Percent within Classification 61.5 38.5 100.0 

Percent within Plan to change your eating habits 7.7 13.5 9.2 

Percent of Total 5.7 3.5 9.2 

Sophomore (Count) 21 2 23 

Percent within Classification 91.3 8.7 100.0 

Percent within Plan to change your eating habits 20.2 5.4 16.3 

Percent of Total 14.9 1.4 16.3 

Junior (Count) 23 9 32 

Percent within Classification 71.9 28.1 100.0 

Percent within Plan to change your eating habits 22.1 24.3 22.7 

Percent of Total 16.3 6.4 22.7 

Senior Count 27 8 35 

Percent within Classification 77.1 22.9 100.0 

Percent within Plan to change your eating habits 26.0 21.6 24.8 

Percent of Total 19.1 5.7 24.8 

Graduate (Count) 25 13 38 

Percent within Classification 65.8 34.2 100.0 

Percent within Plan to change your eating habits 24.0 35.1 27.0 

Percent of Total 17.7 9.2 27.0 

Total Count 104 37 141 

Percent within Classification 73.8 26.2 100.0 

Percent within Plan to change your eating habits 100.0 100.0 100.0 

Percent of Total 73.8 26.2 100.0 
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When the students were asked if they had planned to change their eating habits,73.8 said 

yes and 26.2 responded no. The individuals who agreed can be said to have some knowledge of 

healthy diet, or unhappy with their current body build. Those who responded no either don’t care 

about their body build, they could be physically fit, or are content with their current diet status. 

Table 4: Distribution Frequencies of Awareness of Obesity Problems among Designed Groups 

Total 
Awareness Levels of Obesity Problems  

A lot Some Very Little None Total 

Number of respondents 74 51 11 5 141 

Percent 52.5 36.2 7.8 3.5 100.0 

Awareness of the Effects of Poor Diets    

Yes (# of resp.) 71 42 7 4 124 

Percent 57.3 33.9 5.6 3.2 100.0 

No (# of resp.) 3 9 4 1 17 

Percent 17.6 52.9 23.5 5.9 100.0 

Knowledge of Dietary Guidelines    

Yes (# of resp.) 52 23 0 3 78 

Percent 66.7 29.5 .0 3.8 100.0 

No (# of resp.) 22 28 11 2 63 

Percent 34.9 44.4 17.5 3.2 100.0 

Reading Food Labels    

Often(# of resp.) 33 15 4 0 52 

Percent 63.5 28.8 7.7 .0 100.0 

Seldom (# of resp.) 31 17 2 3 53 

Percent 58.5 32.1 3.8 5.7 100.0 

Never (# of resp.) 10 19 5 2 36 

Percent 27.8 52.8 13.9 5.6 100.0 

Distribution of Frequencies Awareness Levels of Obesity Problems 

 A Lot Some Very Little None Total 

Vegetable Consumption Habits 

Yes (# of resp.) 56 26 3 2 87 

Percent 64.4 29.9 3.4 2.3 100.0 

No (# of resp.) 18 25 8 3 54 

Percent 33.3 46.3 14.8 5.6 100.0 

Exercise Habits 

Daily (# of resp.) 15 8 1 1 25 

Percent 

Often (# of resp.) 

60.0 

23 

32.0 

16 

4.0 

2 

4.0 

0 

100.0 

41 

Percent 

Sometimes (# of resp.) 

56.1 

26 

39.0 

17 

4.9 

3 

.0 

1 

100.0 

47 

Percent 55.3 36.2 6.4 2.1 100.0 

Seldom (# of resp.) 8 8 4 1 21 

Percent 

Never (# of resp.) 

38.1 

2 

38.1 

2 

19.0 

1 

4.8 

2 

100.0 

7 

Percent 28.6 28.6 14.3 28.6 100.0 

Plan to Change Eating Habits 

Yes (# of resp.) 58 39 5 2 104 

Percent 55.8 37.5 4.8 1.9 100.0 

No (# of resp.) 16 12 6 3 37 

Percent 43.2 32.4 16.2 8.1 100.0 
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Table 5: Results of Chi-Square Tests of Awareness of Obesity Problems Among Designed 

Groups 

 Pearson Chi-Square Test Likelihood Ratio Test 

 x2-Stat DF P-Value x2-Stat DF P-Value 

Awareness of the Effect of Poor Diet 

 12.40 3 0.006 11.73 3 0.008 

Knowledge of Dietary Guidelines 

 22.51 3 0.000 26.86 3 0.000 

Reading Food Labels 

 14.87 6 .021 16.995 6 .009 

Vegetable Consumption Habits 

 15.11 3 .002 15.26 3 .002 

Exercise Habits 

 21.38 12 .045 14.70 12 .258 

Plan to Change Eating Habits 

 8.50 3 .037 7.503 3 .057 

Table 6: ANOVA Results of Awareness Level of Obesity Problems 

 Sum of Squares (SS) F-Test 

 DF SS R2 F-Stat P-Value 

Awareness of the Effects of Poor Dieting 

Between-group (SSR) 1 5.90 6.93 10.35 0.00 

Within-group (SSE) 139 79.18 93.04 
 

Total (SST) 140 85.08 100 

Knowledge of Dietary Guidelines 

Between-group (SSR) 1 7.98 9.38 14.40 0.00 

Within-group (SSE) 139 77.09 90.62 
 

Total (SST) 140 85.08 100 

Reading Food Labels 

Between-group (SSR) 2 6.07 7.17 5.29 0.01 

Within-group (SSE) 137 78.62 92.83 
 

Total (SST) 139 84.69 100 

Vegetable Consumption 

Between-group (SSR) 1 7.97 9.37 14.37 0.00 

Within-group (SSE) 139 77.11 90.63 
 

Total (SST) 140 85.08 100 

Exercise Habits 

Between-group (SSR) 4 7.45 8.76 3.27 0.01 

Within-group (SSE) 136 77.63 91.24 
 

Total (SST) 140 85.08 100 

Plan to Change Eating Habits 

Between-group (SSR) 1 3.60 4.23 6.14 0.01 

Within-group (SSE) 139 81.48 95.77 
 

Total (SST) 140 85.08 100 

Conclusion 

The analysis of distribution frequencies, Chi-squared tests, and ANOVA estimations 

were conducted to examine whether and how individuals’ awareness of obesity problems are 
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associated with their knowledge about healthy or poor diets, with their observed behavior or 

life style, and with their intentions to change their current habit. 

First, the study examined the linkage between the awareness of obesity problems with 

knowledge and awareness of the adverse effects of poor diets and knowledge of the dietary 

guidelines. The results show that most respondents associated obesity problems with the 

adverse effects of poor diets. The results also indicate respondents who knew about dietary 

guidelines were more likely to know a lot about obesity problems; and those who had no 

knowledge of dietary guidelines mostly likely knew little about obesity problem. The evidence 

suggests that respondents had a higher degree of awareness of obesity problems and the adverse 

effects of poor diets, than their awareness of dietary guidelines. Consider dietary guidelines 

provide information on healthy diet, whereas obesity problems relate to the adverse effects of 

poor diet. It implies that respondents were more aware of obesity problems, poor diets and 

ensuing adverse effects, than of healthy diets and related effects. 

Second, this study assesses whether and how the awareness of obesity problems is 

associated with observed behavior or actions, namely reading food labels, consuming 

vegetables, and exercise. The hypothesis that individuals who are more aware of obesity 

problems would be more likely to read food labels, consume vegetables on a daily basis, and 

exercise regularly was tested. The results show that individuals who were aware of obesity 

problems revealed their awareness in their life-style choices and behavior. Namely, for 

respondents who had some or a lot awareness of obesity problems, 84 engaged in exercises 

daily, often, or sometimes, 65.5 percent consumed two servings of vegetables daily, and 37.9 

percent often made it a point to read food labels. 

Finally, the study evaluated the association between the awareness of obesity problem 

with stated intention to change behavior in the future. The findings indicate that individuals 

who had some and high awareness of obesity problems intended to make changes in their 

dietary habits, regardless whether or not they were practicing healthy diets at the time. In 

contrast, 50 of those who had very little or no awareness of obesity problem indicated that they 

had no plans to change their eating habits. This suggests that the awareness levels of obesity 

problem are likely to influence individuals’ intention to change their current dietary behavior. 

Table: 7 BMI Among Students 

 Frequency Percent Valid Percent Cumulative Percent 

Valid .00 37 26.2 26.2 26.2 

 1.00 104 73.8 73.8 100.0 

 Total 141 100.0 100.0  

Table 7 shows that of the 141 respondents 26.2 percent (37) of them are classified as 

obese, and the other 73.8 percent (107) did not respond to the weight question, are overweight, 

underweight or normal weight. Of the 26.2 percent it can be assumed that they have little or no 

awareness about the obesity issue, simply because they are obese. 

Recommendations 

This study can provide some insights on the subject of awareness about obesity and 

strategies to tackle it based on responses received from the study group/college students. An 

expanded study covering a mix of universities and states can yield comparative results. Given 

that factors contributing to obesity are many, a concerted effort involving different Government 
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and non-government agencies, communities, university researchers, outreach professionals and 

schools, is critical to make progress in tackling the obesity problem. 
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