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Abstract: 

Diet plays a crucial role in shaping the physical fitness and growth patterns of adolescents, particularly 

in residential school environments where food intake is standardized and controlled. This study 

investigates the influence of residential school diet on physical fitness and growth among students of 

Navodaya Vidyalaya Samiti (NVS). A total of 60 students aged 12–16 years were selected and divided 

into two groups based on dietary patterns: standard residential diet group and modified balanced diet 

group. Anthropometric measurements (height, weight, BMI) and fitness parameters (endurance, 

strength, flexibility) were assessed before and after an 8-week observation period. Statistical analysis 

using t-tests revealed that students consuming a nutritionally balanced diet demonstrated significant 

improvements in physical fitness and growth indicators compared to those following a routine diet. The 

findings highlight that quality and composition of diet significantly influence adolescent development. 

Regular intake of protein-rich foods, dairy, and balanced nutrients enhances strength, endurance, and 

healthy body composition. The study recommends structured dietary planning in residential schools to 

promote optimal growth and performance. 
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1. Introduction (Elaborated Version) 

Adolescence is widely recognized as a critical phase of human development characterized by rapid 

physical growth, hormonal changes, and psychological transformation. During this stage, the body 

undergoes significant structural and functional development, which increases the demand for adequate 

nutrition and energy intake. Proper dietary practices during adolescence are essential not only for 

supporting growth but also for enhancing physical fitness, cognitive performance, and long-term health 

outcomes. Any imbalance in nutrition during this period may lead to delayed growth, poor physical 

performance, and increased vulnerability to health complications. In the context of school education, 

residential institutions present a unique environment where students’ daily routines—including diet, 

physical activity, and lifestyle habits—are largely structured and regulated. Navodaya Vidyalaya Samiti 

(NVS) schools, established with the objective of providing quality education along with holistic 

development, follow a residential system in which students reside within the school campus. In such 

settings, students are entirely dependent on institutional meal provisions, which makes the quality and 

composition of diet a central factor influencing their physical and physiological development. 

 

Unlike students living at home, residential school students have limited autonomy in food selection and 

eating patterns. Their nutritional intake is determined by standardized menus designed at the institutional 

level. While this system ensures regularity and uniformity in meal distribution, it may not always meet 

the individualized nutritional requirements of growing adolescents. Variations in food quality, portion 

size, nutrient balance, and dietary diversity can significantly influence students’ growth patterns and 

fitness levels. Therefore, the role of diet in residential schools becomes even more crucial compared to 

non-residential settings. Nutrition is directly linked with physical fitness components such as muscular 

strength, endurance, flexibility, and body composition. Adequate intake of macronutrients—
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carbohydrates, proteins, and fats—provides the energy necessary for daily activities and physical 

exercise, while micronutrients such as vitamins and minerals support metabolic functions and immune 

health. Protein, in particular, plays a vital role in muscle development and tissue repair, which are 

essential for improving strength and physical performance. Similarly, calcium and vitamin D contribute 

to bone development, which is especially important during adolescence when peak bone mass is being 

established. 

 

Inadequate or imbalanced dietary intake can have adverse effects on both growth and fitness. 

Undernutrition may lead to stunted growth, reduced muscle mass, and decreased physical endurance, 

whereas overnutrition or poor dietary choices may contribute to excessive weight gain and reduced 

physical efficiency. Research has shown that adolescents with poor dietary habits often exhibit lower 

fitness levels and are at a higher risk of developing lifestyle-related disorders. On the other hand, a 

balanced and nutrient-rich diet has been associated with improved physical performance, better body 

composition, and enhanced overall well-being. 

 

The relationship between diet and growth is particularly significant in adolescence, as this period 

accounts for a substantial proportion of adult height and body mass development. Growth indicators 

such as height, weight, and Body Mass Index (BMI) are commonly used to assess nutritional status and 

physical development. A well-balanced diet supports optimal growth trajectories, whereas nutritional 

deficiencies can disrupt normal development patterns. In residential school settings, monitoring these 

indicators becomes essential for evaluating the effectiveness of dietary provisions. 

 

Physical fitness, another important aspect of adolescent health, is influenced by both nutrition and 

physical activity. Components such as cardiovascular endurance, muscular strength, and flexibility are 

essential for maintaining an active and healthy lifestyle. Students engaged in regular physical education 

and sports activities require adequate nutritional support to sustain performance and recovery. In the 

absence of proper dietary intake, even physically active students may experience fatigue, reduced 

performance, and increased risk of injury. 

 

Residential schools like NVS provide a controlled environment that is particularly suitable for 

examining the relationship between diet and physical outcomes. Since factors such as meal timing, food 

availability, and daily routine are standardized, it becomes easier to isolate and evaluate the impact of 

dietary variations. This makes NVS institutions an ideal setting for conducting research on nutrition-

related outcomes among adolescents. 

 

Despite the recognized importance of nutrition, there is limited empirical research focusing specifically 

on the dietary patterns of residential school students and their impact on fitness and growth. Most 

existing studies have been conducted in general school populations or community settings, where dietary 

habits vary widely. The unique characteristics of residential schooling—such as uniform diet, structured 

lifestyle, and limited external influence—necessitate focused investigation to understand how 

institutional diets affect student development. 

 

The present study is therefore designed to examine the effect of residential school diet on the fitness and 

growth of NVS students. By comparing students following a standard institutional diet with those 

receiving a more balanced and nutritionally optimized diet, the study aims to provide meaningful 

insights into the role of nutrition in adolescent development. The findings are expected to contribute to 

evidence-based improvements in dietary planning within residential schools, ultimately supporting better 

health, fitness, and academic performance among students. 
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2. Review of Literature  

A considerable body of research has established a strong connection between dietary practices, physical 

fitness, and growth during adolescence. This developmental stage is marked by accelerated physical 

changes, increased metabolic demands, and the need for adequate nutritional intake to support both 

structural growth and functional performance. Nutrition is therefore widely regarded as a foundational 

factor influencing not only immediate physical development but also long-term health outcomes. Several 

large-scale investigations have examined the relationship between daily dietary habits and physical 

fitness among adolescents. These studies consistently indicate that regular consumption of nutritionally 

dense foods—such as breakfast, milk, fruits, and protein-rich items—has a positive association with 

various components of fitness, including muscular strength, cardiovascular endurance, and overall 

physical efficiency. Breakfast consumption, in particular, has been identified as a critical factor in 

maintaining energy balance and supporting daily physical activity. Adolescents who skip breakfast or 

rely on nutritionally poor food choices often demonstrate lower levels of physical performance and 

reduced concentration levels during both academic and physical tasks. 

 

In contrast, dietary patterns characterized by high intake of processed foods, refined sugars, and sugar-

sweetened beverages have been linked with negative health outcomes. Such consumption habits 

contribute to excessive caloric intake without providing essential nutrients, leading to poor body 

composition and reduced physical fitness. Research findings suggest that adolescents with higher 

consumption of sugary drinks tend to exhibit lower endurance capacity and increased fatigue during 

physical activity. These patterns highlight the importance of dietary quality, rather than mere caloric 

intake, in determining fitness outcomes. 

 

Another important area of research focuses on micronutrient deficiencies among adolescents. Studies 

have reported inadequate intake of essential vitamins and minerals such as iron, calcium, vitamin D, and 

zinc. These deficiencies can have significant implications for both growth and physical performance. For 

instance, insufficient iron levels may lead to reduced oxygen-carrying capacity of the blood, thereby 

affecting endurance. Similarly, inadequate calcium and vitamin D intake can impair bone development, 

increasing the risk of fractures and limiting physical activity participation. Such nutritional gaps are 

particularly concerning during adolescence, as this period is crucial for achieving peak bone mass and 

overall physical maturity. 

 

Body composition and weight status have also been widely studied in relation to dietary habits. Evidence 

suggests that both undernutrition and overnutrition can negatively impact adolescent fitness and growth. 

Underweight adolescents may experience delayed growth, reduced muscle mass, and lower physical 

strength, while overweight or obese individuals may face limitations in movement, decreased endurance, 

and increased risk of metabolic disorders. These findings underline the importance of maintaining a 

balanced diet that supports optimal body composition and functional capacity. 

 

Recent research has increasingly emphasized the role of dietary modification in improving health and 

fitness outcomes among students. Interventions aimed at reducing the consumption of high-fat and high-

sugar foods, while promoting the intake of fruits, vegetables, whole grains, and fiber-rich foods, have 

shown positive results. Such dietary improvements are associated with enhanced metabolic health, better 

weight management, and improved physical performance. Moreover, the inclusion of adequate protein 

in daily meals has been linked with increased muscle strength and faster recovery following physical 

activity, which is particularly relevant for school-going adolescents involved in sports and physical 

education. 
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In addition to nutritional intake, the interaction between diet and physical activity has been explored 

extensively. Research indicates that the benefits of a balanced diet are further amplified when combined 

with regular physical exercise. Adolescents who maintain healthy eating habits alongside active 

lifestyles tend to exhibit superior fitness levels, better growth patterns, and improved psychological well-

being. This interrelationship highlights the need for integrated approaches that address both nutrition and 

physical activity in promoting adolescent health. 

 

Within the Indian context, several studies have drawn attention to the nutritional challenges faced by 

school-going children and adolescents. Factors such as socio-economic background, dietary diversity, 

and awareness of nutritional requirements influence the quality of food intake. Research conducted in 

Indian schools has revealed that a significant proportion of students do not meet the recommended 

dietary allowances for essential nutrients. At the same time, increasing urbanization and lifestyle 

changes have led to a rise in the consumption of processed foods, further complicating the nutritional 

landscape. 

 

Importantly, studies in India have also demonstrated that improved nutritional intake is associated with 

better physical fitness outcomes and healthier growth trajectories. Students with balanced diets show 

higher levels of endurance, strength, and flexibility compared to those with poor dietary habits. These 

findings reinforce the idea that nutrition plays a critical role in shaping both physical and functional 

aspects of adolescent development. 

 

Despite the extensive literature on diet and adolescent health, there remains a noticeable gap in research 

focusing specifically on residential school environments. Institutions such as Navodaya Vidyalaya 

Samiti (NVS) operate under a unique system where students are provided with standardized meals 

within a controlled setting. Unlike general school populations, where dietary habits vary widely due to 

home environments, residential school students rely almost entirely on institutional food services. This 

uniformity presents both an opportunity and a challenge: while it allows for consistent dietary provision, 

it also limits individual choice and may not fully address diverse nutritional needs. 

 

The scarcity of empirical studies examining the direct impact of residential school diets on fitness and 

growth highlights the need for focused investigation. Understanding how standardized dietary systems 

influence adolescent development is essential for improving nutritional planning and policy 

implementation in such institutions. Therefore, the present study seeks to address this gap by evaluating 

the relationship between residential school diet, physical fitness, and growth among NVS students. 

 

3. Objectives of the Study 

1. To assess the dietary patterns of NVS residential students  

2. To evaluate physical fitness levels among students  

3. To examine the effect of diet on growth indicators  

4. To compare fitness and growth outcomes between different dietary groups  

 

4. Hypotheses 

• H₀: Diet has no significant effect on fitness and growth  

• H₁: Diet significantly affects fitness and growth 

 

5. Methodology 

5.1 Research Design 

A quasi-experimental design was adopted using a pre-test and post-test approach. This design enabled 

comparison of outcomes between two groups under controlled conditions. 
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5.2 Sample 

• Total Participants: 60 students  

• Age Group: 12–16 years  

• Groups:  

o Group A: Standard residential diet (n = 30)  

o Group B: Balanced modified diet (n = 30)  

Participants were selected randomly and were medically fit. 

5.3 Variables 

• Independent Variable: Type of diet  

• Dependent Variables:  

o Physical fitness (strength, endurance, flexibility)  

o Growth indicators (height, weight, BMI)  

5.4 Tools and Measurements 

• Height and weight measured using standard procedures  

• BMI calculated  

• Fitness assessed through:  

o 600m run (endurance)  

o Sit-ups (strength)  

o Sit and reach test (flexibility)  

5.5 Procedure 

Baseline measurements were recorded for all participants. Group B received a nutritionally improved 

diet including balanced proteins, carbohydrates, fats, and micronutrients, while Group A continued with 

the regular school diet. After 8 weeks, post-test measurements were taken. 

5.6 Statistical Analysis 

• Mean and Standard Deviation  

• Paired t-test (within groups)  

• Independent t-test (between groups)  

• Significance level set at 0.05  

 

6. Results 

Table 1: Growth Parameters 

Group Phase Height (cm) Weight (kg) BMI 

A Pre 152.4 45.2 19.4 

A Post 153.1 45.8 19.5 

B Pre 151.8 44.9 19.3 

B Post 153.8 47.2 19.9 

Interpretation: 

Table 1 shows changes in height, weight, and BMI for both groups. 

 

Group A recorded only slight increases in height (152.4 to 153.1 cm), weight (45.2 to 45.8 kg), and 

BMI (19.4 to 19.5), indicating normal growth without major improvement. 

In contrast, Group B showed greater gains in all parameters. Height increased from 151.8 to 153.8 cm, 

weight from 44.9 to 47.2 kg, and BMI from 19.3 to 19.9. These results suggest that the balanced diet 

supported better physical growth and body development. 
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Table 2: Fitness Parameters 

Group Endurance (sec) Strength (reps) Flexibility (cm) 

A (Pre) 210 18 20 

A (Post) 205 20 22 

B (Pre) 212 17 19 

B (Post) 195 25 26 

Interpretation: 

In Group A, only minor improvements were observed in strength (18 to 20 reps) and flexibility (20 to 

22 cm), with a small improvement in endurance. 

However, Group B demonstrated significant improvement in all fitness components. Endurance 

improved (212 to 195 sec), strength increased (17 to 25 reps), and flexibility improved (19 to 26 cm). 

This indicates that better nutrition positively influenced physical performance. 

 

Statistical Findings 

The statistical analysis further strengthens the observed findings. The results indicate that the 

improvements in Group B were statistically significant (p < 0.05), confirming that the changes in growth 

and fitness parameters were not due to chance. This establishes a clear relationship between the balanced 

diet and improved outcomes.In contrast, Group A did not show statistically significant changes, 

suggesting that the standard residential diet was insufficient to produce meaningful improvements 

beyond normal growth variations. 

 

 

7. Discussion 

The findings indicate that dietary quality plays a decisive role in influencing both fitness and growth 

among residential students. Students who consumed a nutritionally balanced diet showed marked 

improvements across all measured variables. 

The improvement in endurance and strength may be attributed to adequate protein and energy intake, 

which are essential for muscle development and recovery. Similarly, better flexibility and overall fitness 

reflect improved physiological functioning supported by balanced nutrition. 

These results align with previous studies highlighting that dietary patterns significantly influence 

physical fitness and body composition in adolescents . Nutrient-rich diets contribute to better 

performance, while poor dietary habits may limit physical development. 

In residential schools, where diet is uniform, even small improvements in meal quality can produce 

noticeable changes in student health. This emphasizes the importance of structured nutritional planning. 

 

8. Conclusion 

The study concludes that diet has a significant impact on physical fitness and growth among NVS 

students. A balanced diet contributes to improved strength, endurance, flexibility, and healthy body 

development. 

Residential schools should prioritize nutritional quality in their meal systems to support overall student 

development. Proper dietary planning can serve as a foundation for both physical performance and long-

term health. 

 

9. Recommendations 

1. Introduce balanced diet plans in residential schools  

2. Include adequate protein, dairy, and micronutrients  

3. Monitor student growth regularly  

4. Integrate nutrition education programs  

5. Conduct long-term research on dietary interventions  
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