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Background: Adolescence is a critical developmental stage where lifestyle 

factors such as physical activity and nutritional status influence both physical 

and mental health. Research has highlighted the inadequate physical activity as 

well as high levels of stress among adolescents due to numerous factors. Body 

Mass Index (BMI) is a widely used measure to assess nutritional status, while 

physical activity has been associated with multiple benefits along with reducing 

the stress. However, evidence on their combined impact on stress related 

outcomes remains mixed. This study aimed to examine the relationship between 

physical activity, BMI, and stress among Indian school-going adolescents. 

Materials and Methods: A cross-sectional study was conducted among 260 

adolescents aged 15–17 years, sampled from secondary schools. 

Anthropometric measurements were taken to calculate BMI, and physical 

activity was assessed using the Global Physical Activity Questionnaire (GPAQ). 

Stress levels were assessed using the Perceived Stress Scale (PSS). Data were 

analyzed using descriptive statistics, Chi-square tests, and logistic regression 

models, with significance set at p < 0.05. 

Results: More than half of the students (58.3%) had normal BMI, while 23.5% 

were underweight, 15.0% overweight and 3.2% obese. Physical activity levels 

were predominantly moderate (49.6%), followed by low (37.3%) and high 

(13.1%). High stress was reported by 27.6% of participants and moderate stress 

by 56.8%, with 15.6% in the low-stress category. Logistic regression showed 

that physical activity was a significant predictor of stress (p = 0.046), while BMI 

was not significant (p = 0.926). 

 Conclusion: Physical activity plays a stronger role than BMI in reducing stress 

among adolescents. While BMI status alone was not a significant predictor, the 

moderate prevalence of underweight highlights ongoing nutritional concerns. 

School-based interventions focusing on physical activity and nutrition may help 

reduce stress and promote adolescent well-being. 
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INTRODUCTION 
 

Stress refers to any changes that cause physiological 

or psychological strain.[1] It can be described as the 

way one deals with expectations and pressure from 

the environment that can be experienced as 

threatening or overwhelming by an individual.[2] 

While Perceived stress is the extent to which certain 

situations are judged to be stressful.[3] 

Adolescence is a critical period of physical, 

cognitive, and psychosocial development, where 

lifestyle factors such as physical activity, diet, and 

body composition significantly influence long-term 

health outcomes.[4,5] 

Stress during adolescence is a major concern in India, 

where academics and peer competition, contribute 

significantly to psychological strain.[6] Adolescent 

Stress has multiple determinants like family life, 

School performance, Peer pressure Conflicts in the 
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school & Financial pressure, but growing evidence 

highlights the role of physical activity and BMI.[7,8] 

Poor interpersonal relationships, high parental 

expectations, and severe academic burdens, all of 

which may bring about psychological distress, mental 

exertion, and psychological burdens, expose 

adolescents to increasing psychosocial stress.[9] 

Physical activity is defined as any bodily movement 

produced by the contraction of skeletal muscles that 

result in a substantial increase in caloric requirements 

over resting energy expenditure.[10] It is in fact a 

‘physiological stressor’ placed on the body, when 

done properly; it has the benefit of buffer¬ing 

psychological stress, enhancing immunity and 

improve psychological state.[11] Physical activity has 

been shown to enhance cerebral blood flow, stimulate 

neurogenesis, and improve executive functions.[12] 

The World Health Organization (WHO) recommends 

that adolescents engage in at least 60 minutes of 

moderate-to-vigorous physical activity daily.[13] 

Globally, 23% adults and 81% school going children 

are inactive, failing to meet WHO recommendation 

on physical activity.[14] According to World Health 

Organization (WHO), 1.6 million deaths are caused 

by physical inactivity.[15]  

BMI remains the most widely used tool to classify 

underweight, normal weight, overweight, and 

obesity. Excess weight in adolescence increases the 

risk of chronic diseases,[16] while both underweight 

and obesity are linked to poorer academic outcomes 

through nutritional deficiencies or psychosocial 

stress.[17-19] 

Studies suggest that active adolescents perform better 

in school, while obesity is associated with reduced 

scores and engagement.[20] The relationship is, 

however, complex and multidirectional, influenced 

by gender, socioeconomic status, family size, 

parental education, food preferences and physical 

activity.[21,22] Understanding this interplay is crucial 

for designing effective interventions. This study 

aimed to examine the relationship between physical 

activity, BMI, and perceived stress among Indian 

school-going adolescents. 

 

MATERIALS AND METHODS 
 

Study Design and Setting 

A cross-sectional study was conducted to examine the 

relationship between physical activity, BMI, and 

stress levels among school-going adolescents. Data 

were collected from selected secondary schools in 

urban and semi-urban areas of Moradabad, Uttar 

Pradesh (W) during the period of March 2025 to 

August 2025 in the field practice area of Teerthanker 

Mahaveer Medical College and Research centre. 

Study Population and Sampling 

The study population included adolescents aged 15 to 

17 years, enrolled in grades 9 to 11. A sample of 260 

participants was obtained using convenience 

sampling of schools, followed by stratified random 

sampling within each school to ensure gender and age 

representation. Adolescents with chronic illnesses, 

physical disabilities limiting physical activity and 

who did not provide the assent, were excluded. 

Sample Size  

The sample size was determined using the standard 

formula: n = Z²pq/d², where Z = 1.96 for a 95% 

confidence interval, p = 17 %(23), q = 1 – p, and d = 

5% (absolute allowable error). Sample size calculated 

was 216. But conveniently we have included 260 

subjects’ data in our study. 

Data Collection Tools and Procedures  

Height was measured to the nearest 0.1 cm using a 

stadiometer, and weight to the nearest 0.1 kg with a 

calibrated digital scale. BMI was calculated as weight 

(kg)/height (m²) and categorized according to WHO 

growth reference standards for adolescents.  

 Physical activity was assessed using the Global 

Physical Activity Questionnaire (GPAQ) Version 2 

was developed by WHO for physical activity 

surveillance. It collects information on physical 

activity participation in three settings (or domains) as 

well as sedentary behaviour, comprising 16 

questions. The 3 domains of the questionnaire are: 

activity at work, travel to and from places and 

recreational activities.[24] 

The intensity of any activity is expressed as metabolic 

equivalent (MET). The definition of MET is the value 

of energy spent while a person is at rest and amounts 

to caloric consumption of 1 kcal/kg/h. Moderate 

activity at work, travel, and recreation amounts to 

four METs while vigorous activity amounts to eight 

METs. This measurement is categorized into three 

levels of physical activity in MET-minutes/week 

which are high (≥ 3.000 MET), moderate (≥ 600 or < 

3.000 MET), and low (< 600 MET).[24] 

Stress levels were measured using the Perceived 

Stress Scale (PSS). The Perceived Stress Scale (PSS), 

validated for individuals aged 12 years and above, has 

been widely applied in adolescent populations to 

measure subjective stress. The question in PSS asked 

about the feelings and thoughts during the last month. 

The PSS-10 scale measures the level of stress in the 

life of individuals. In the four items (items 4, 5, 7, and 

8), scores are reversed (0 = 4, 1 = 3, 2 = 2, 3 = 1, 4 = 

0) and then summed across all scale items. PSS 

classifies participants into low (0-13), moderate (14–

27), and high (28–41) stress categories.[25]  

Data Analysis 

Data were analyzed using SPSS version 24. 

Descriptive statistics summarized participant 

characteristics. Associations between BMI, physical 

activity, and stress levels were examined using Chi-

square tests for categorical variables and Pearson’s 

correlation for continuous variables. Logistic 

regression was performed to identify predictors of 

stress, adjusting for age, gender. A p-value < 0.05 was 

considered statistically significant. 
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RESULTS 

 

A total of 260 adolescents participated in the study (54.6 % male, 45.4% female). (Table 1) 

 

Table 1: Participant Characteristics 

Variable Category N % 

Gender Male 142  54.6% 

Gender Female 118 45.4% 

 

The mean BMI was 20.7 ± 4.7 kg/m². Nearly half 

(58.3%) were normal, 23.5% underweight, 15.0% 

overweight, and 3.2% obese (Table 2). The mean 

Physical activity score was 18.5 ± 3.9, with 49.6% 

reporting moderate activity, 37.3% fell into low 

category group while 13.1% confirmed high physical 

activity. (Table 2) 

 

Table 2: Body Mass Index and Physical Activity (N=260) 

BMI N % 

Underweight/Thin 61 23.5 

Normal 152 58.3 

Overweight 39 15.0 

Obese 8 3.2 

Physical Activity (GPAQ) N % 

Low 97 37.3 

Moderate 129 49.6 

High 34 13.1 

High stress was reported by 27.6% of participants and moderate stress by 56.8%, with 15.6% in the low-stress 

category. (Table 3) 

 

Table 3: Perceived Stress 

Category N % 

Low stress 41 15.6 

Moderate stress 147 56.8 

High stress 72 27.6 

 

The logistic regression model improved fit compared 

to the intercept-only model (χ² = 11.695, p = 0.306). 

Physical activity was a significant predictor of stress 

(p = 0.046), while BMI was not significant (p = 

0.926). (Table 4)

 

Table 4: Regression Analysis 

Predictor χ² Df p-value 

BMI criteria 2.123 6 0.926 

PA criteria 9.710 4 0.046* 
*Significant at p < 0.05 

 

DISCUSSION 

 

This study investigated the relationship between 

physical activity, body mass index (BMI), and 

perceived stress among school adolescents. The 

findings revealed more than half of the adolescents 

had moderate level of stress while one in every four 

adolescent is dealing with the high level of stress 

though low stress levels were reported by 

approximately one in seven adolescents. This is 

concerning, as adolescence is a critical 

developmental period where academic pressures, 

examination competition, and social expectations 

converge, particularly in the Indian context.[26,27] 

The high stress prevalence observed in this study is 

comparable to reports from other Indian school-based 

studies that have highlighted examination stress, peer 

comparison, and limited coping resources as key 

stressors.[28] International surveys such as the Health 

Behaviour in School-aged Children (HBSC) report 

similarly identified rising stress among adolescents 

worldwide.  

However, the just 15.6% adolescents in the low-stress 

category in this sample underscores the acute 

academic intensity faced by Indian students, a pattern 

that may be more pronounced compared to Western 

contexts.[29]  

Nutritional status analysis showed that 23.5% of 

adolescents were underweight, while 18.2% were 

overweight or obese. This dual burden of 

malnutrition is consistent with findings from low- 

and middle-income countries where undernutrition 

and obesity coexist.[30]  

Underweight prevalence in this study was higher than 

global averages, raising concerns about inadequate 

dietary intake, socioeconomic barriers, and cultural 

influences on eating behaviour.[31]  

A meta-analysis of data from 57 LMICs found much 

lower prevalence of undernutrition (5.5%) as 

compared to overweight/obesity (21.4%),),[32] 

Contrarily, a study among adolescent girls in 
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Barabanki district of Uttar Pradesh found much 

higher prevalence of underweight (47%) than 

overweight/obese (8.6%).[33]  

Underweight adolescents may be at risk for 

micronutrient deficiencies that impair memory, 

concentration, and cognitive development.[34] 

Conversely, overweight and obese adolescents are 

more likely to experience psychosocial distress, 

stigma, and bullying, which can further increase 

stress levels and reduce academic engagement.[35]  

Interestingly, BMI was not a significant predictor of 

stress in this study, echoing findings from other 

research that weight status alone does not determine 

stress levels unless mediated by other external 

factors.[36] Although a study conducted in Dhaka 

revealed significant association of BMI with stress 

among adolescents.[37]  

In contrast, physical activity emerged as a robust 

predictor of stress levels. Adolescents engaging in 

moderate-to-high activity reported significantly 

lower stress levels than their less active peers. This 

aligns with evidence that physical activity has 

beneficial effects on mood, stress regulation, and 

academic performance.[38] Beyond physiological 

mechanisms, psychosocial pathways are also 

important: participation in physical activity fosters 

self-confidence, social support, teamwork, and goal 

setting, all of which strengthen coping skills.[39] 

Previous systematic reviews have consistently 

concluded that physically active adolescents 

demonstrate improved attention, executive functions, 

and academic performance compared to inactive 

peers.[40] These results suggest that promoting regular 

activity could serve as both a preventive and 

therapeutic approach to adolescent stress. This is 

particularly important given that WHO estimates 

more than 80% of adolescents worldwide fail to meet 

daily physical activity recommendations.[15] 

Future studies should therefore adopt longitudinal 

and multi-dimensional approaches to fully capture 

the complex determinants of adolescent stress. 

This study has several implications for public health 

and education policy. Schools should integrate 

structured physical education and extracurricular 

sports into curricula without compromising academic 

learning. Nutrition programs targeting underweight 

adolescents are equally essential to address 

deficiencies and prevent cognitive impairments. 

Moreover, psychosocial interventions such as peer-

support networks, stress management workshops, 

and accessible counseling services must be 

embedded within school health frameworks. Taken 

together, these interventions can foster resilience and 

promote healthier, more motivated student 

populations. 

Limitations  

Limitations of this study include its cross-sectional 

design, which precludes causal inference. Self-

reported physical activity may be prone to recall bias, 

and stress was measured only through the PSS rather 

than triangulated with clinical measures. Despite 

these limitations, the study adds to growing literature 

by providing region-specific evidence on the role of 

physical activity in mitigating stress among 

adolescents in India. Future research should use 

longitudinal designs, objective activity monitoring 

(e.g., accelerometers), and broader psychosocial 

assessments to strengthen causal conclusions. 

 

CONCLUSION 

 

In conclusion, this study supports the evidence that 

physical activity is a more important determinant of 

adolescent stress than BMI status. Addressing 

underweight prevalence, promoting physical activity, 

and integrating psychosocial support are essential 

steps in creating healthier school environments that 

foster both academic achievement and mental well-

being. 

This study demonstrates that physical activity is a 

stronger predictor of stress levels than BMI among 

Indian adolescents. While BMI status alone was not 

significant, the high prevalence of underweight 

highlights nutritional concerns. School-based 

interventions promoting physical activity, healthy 

nutrition, and psychosocial support are essential for 

reducing stress and supporting academic success in 

adolescents. 
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