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Abstract: This study investigates the impact of a nutrition education program on overweight 

adolescents, comprising 140 participants from four urban schools in Puducherry. 

Sociodemographic characteristics reveal a diverse participant profile, with a notable distribution 

across age groups, most females, and significant representation in the ninth standard. Moreover, 

a substantial proportion of participants identify as nonvegetarians.Baseline measurements of 

waist circumference (WC) indicate a mean WC of 68.76 in the study group, and 68.92 in the 

control group. Post-intervention at the fourth assessment, the study group displays a reduced 

mean WC of 68.92, while the control group maintains a stable mean WC of 69.87. The 

progressive decrease in mean WC within the study group underscores the positive impact of the 

nutrition education intervention.These findings emphasize the effectiveness of targeted nutrition 

education in reducing waist circumference among overweight adolescents, highlighting the 

potential for sustained health benefits. Despite study limitations, including demographic 

specificity, the results contribute valuable insights, supporting the implementation of such 

interventions in schools to address and prevent obesity-related health concerns among 

adolescents. Future research could explore the generalizability and long-term effects of nutrition 

education programs on diverse populations. 
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I. Introduction 

In recent years, there has been a growing recognition of the critical role that nutrition education 

plays in promoting the health and well-being of school-age children. With rising concerns about 

childhood obesity, poor dietary habits, and related health issues, school-based nutrition education 

programs have emerged as a pivotal strategy to instill healthy behaviors and empower students to 

make informed choices about their diet and lifestyle.The cornerstone of an individual's health 

and well-being lies in maintaining a healthy nutritional lifestyle. Conversely, engaging in 

unhealthy nutrition behaviors significantly contributes to chronic diseases and various health 

issues.[1] The adoption of a western lifestyle, characterized by the consumption of high-caloric 

dense foods and a sedentary way of life, has notably impacted Indian children.[2] Childhood 

obesity has emerged as a substantial public health concern in several developing nations, 

including India, as the country undergoes economic and nutritional transitions [3]. This 

nutritional shift involves a move towards processed and unhealthy foods, reduced physical 

activity, and an increase in sedentary behaviors.[4] In India, the prevalence of childhood obesity 

among school children ranges from 5.74% to 8.82%, with urban South India reporting that 

21.4% of boys and 18.5% of girls aged 13–18 years are either overweight or obese.[5] The 

current prevalence of childhood overweight in India varies from 4% to 22%.[6]Health, nutrition, 

and education form the triad of fundamental pillars crucial for growth and development, and 

their interdependence is undeniable.[7] The role of nutrition education, especially in schools and 

through schoolteachers, is paramount in imparting health education and promoting a healthy 

lifestyle.[8] Studies have shown that nutrition education effectively fosters positive attitudes 

toward fruits and vegetables among children. Given that dietary habits established during 

childhood often persist into adulthood, the periods of childhood and adolescence become critical 

for instilling good nutritional practices to ensure lasting health benefits.[9]While numerous 

studies on adolescent obesity have focused on western countries, there is a limited focus on 

prevention programs within schools in Puducherry, India. Recognizing obesity as a preventable 

condition, interventions and prevention programs should commence early to mitigate potential 

negative health consequences later in life. This study specifically targets children aged 11–14 

years, acknowledging early adolescence as an opportune period for implementing nutrition and 

lifestyle education to influence the formation of relatively stable habits.[10]The primary 

objective of this study is to evaluate the impact of a nutritional education program on overweight 
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adolescents, encompassing both girls and boys. The assessment will primarily focus on changes 

in growth parameters, specifically waist circumference (WC), and alterations in eating behavior 

following the completion of the nutritional education program. This introduction aims to shed 

light on the significance of assessing the effectiveness of school-based nutrition education 

programs. As educational institutions increasingly integrate nutrition-focused curricula into their 

academic frameworks, it becomes imperative to evaluate the impact of these initiatives on 

students' knowledge, attitudes, and behaviors related to nutrition [11]. 

A. The Need for Evaluation 

The implementation of school-based nutrition education programs is not merely a trend but a 

proactive response to a global health challenge. With the prevalence of sedentary lifestyles and 

the easy availability of processed foods, children are exposed to dietary patterns that can have 

long-term consequences for their health [12]. Recognizing the need for intervention, schools 

have embraced nutrition education as a tool to equip students with the knowledge and skills 

necessary for making healthy choices.However, the success of these programs cannot be 

assumed; it must be systematically assessed [13]. Evaluation serves as a compass, guiding 

educators, policymakers, and stakeholders to understand what works, what needs improvement, 

and how to allocate resources effectively. This process not only ensures accountability but also 

enables the refinement and optimization of program components for sustained impact [14]. 

II. Material & Method 

The study, conducted in 2019, was situated in four urban schools in Puducherry. Through a 

lottery method, these schools were randomly assigned to either the study or control groups. The 

study group comprised 140 overweight children aged 11–14 years, while the control group 

consisted of 140 children. Sample selection followed a simple random sampling method.To 

instill awareness regarding the importance of balanced nutrition and the adverse effects of 

obesity, a comprehensive nutrition education program was implemented for students in the study 

group. The primary mode of instruction involved a PowerPoint presentation, complemented by 

the distribution of posters and pamphlets to reinforce key concepts. Evaluations of waist 

circumference, mean calorie intake, protein intake, and fat intake were conducted at baseline and 

subsequently at the first, third, sixth, and ninth months. Group comparisons were made using 

independent t tests.This approach allowed for a robust examination of the effectiveness of the 
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nutrition education program over a nine-month period. The utilization of a control group, random 

assignment, and regular assessments provides a rigorous framework for analyzing the impact of 

the intervention on the selected parameters. The emphasis on multiple time points ensures a 

comprehensive understanding of how the program influences these measures over an extended 

duration. The integration of various assessment methods contributes to a holistic evaluation, 

offering valuable insights into the potential benefits and areas for improvement in the promotion 

of balanced nutrition and the prevention of obesity among adolescents. 

III. Data collection tool and technique 

A. Tool used for Data Collection 

The selection of an appropriate data collection tool is crucial for gathering accurate and relevant 

information. In the context of assessing the impact of a nutrition education program on 

overweight adolescents, several tools may be employed: 

i. Questionnaires: 

Designing structured questionnaires can help gather quantitative data on participants' knowledge, 

attitudes, and behaviors related to nutrition. Questions can be tailored to assess changes over 

time and the effectiveness of the education program. 

ii. Surveys 

Conducting surveys allows for the collection of both quantitative and qualitative data. Surveys 

can cover a range of topics, including dietary habits, physical activity, and overall well-being, 

providing a comprehensive understanding of participants' lifestyles. 

iii. Interviews 

Structured or semi-structured interviews can be employed for in-depth exploration of 

participants' experiences and perspectives. This qualitative approach allows for a deeper 

understanding of the impact of the nutrition education program on individual behaviors and 

choices. 
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iv. Focus Group Discussions 

Organizing focus group discussions facilitates group dynamics and can uncover shared 

experiences and opinions. This method is particularly useful for exploring the social aspects of 

dietary changes and the reception of the education program within the adolescent group. 

v. Observations 

Direct observations of participants' behaviors, especially in a school setting, provide valuable 

insights. Observations can complement self-reported data and offer an objective view of changes 

in eating habits, physical activity levels, and engagement with the program. 

B. Data Collection Technique: 

The choice of data collection techniques depends on the nature of the information sought and the 

research objectives. For a study assessing the change in growth parameters and eating behavior 

of overweight adolescents after completing a nutritional education program, the following 

techniques can be employed: 

i. Anthropometric Measurements: 

Utilize standardized techniques for measuring growth parameters, such as waist circumference. 

These measurements provide quantitative data on physical changes over time, offering objective 

indicators of the program's impact. 

ii. Dietary Recall and Records: 

Implement 24-hour dietary recall or food records to assess participants' calorie, protein, and fat 

intake. This technique relies on participants' self-reporting of their dietary habits and can provide 

valuable information on changes in eating behavior. 

iii. Pre- and post-testing: 

Conduct pre- and post-testing of participants' knowledge of nutrition concepts. This can be 

achieved through quizzes, surveys, or structured assessments, allowing for the measurement of 

changes in understanding after exposure to the education program. 

iv. Longitudinal Assessments: 
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Implement a longitudinal study design, collecting data at multiple time points (e.g., first, third, 

sixth, and ninth months). This approach captures changes over an extended period, enabling a 

thorough analysis of the sustained impact of the nutrition education program. 

v. Quantitative Analysis: 

Employ statistical analysis, such as independent t tests, to compare data between the study and 

control groups. This quantitative approach helps identify significant differences in growth 

parameters and dietary behaviors, providing statistical evidence of the program's effectiveness. 

vi. Qualitative Coding and Analysis: 

If utilizing qualitative data from interviews or focus group discussions, employ coding and 

thematic analysis. This technique helps identify recurring themes, patterns, and qualitative 

insights that contribute to a nuanced understanding of participants' experiences. 

IV. Data Collection Procedure 

 

Figure 1. School-Based Nutrition Education Programs 
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A. Study Design and Ethical Considerations: 

I. Obtain ethical approval from relevant review boards. 

II. Design a longitudinal study to assess changes over time. 

III. Ensure informed consent from participants and, if applicable, their parents or 

guardians. 

B. Participant Recruitment: 

I. Identify urban schools in Puducherry willing to participate. 

II. Randomly assign schools to study and control groups using a lottery method. 

III. Select overweight adolescents aged 11–14 years as participants. 

C. Baseline Data Collection: 

I. Conduct anthropometric measurements (e.g., waist circumference) for all 

participants. 

II. Administer pre-tests to assess participants' baseline knowledge of nutrition 

concepts. 

III. Implement dietary recall or food records to gather baseline information on calorie, 

protein, and fat intake. 

IV. Administer baseline surveys or questionnaires to assess attitudes and behaviors 

related to nutrition. 

D. Nutrition Education Program Implementation: 

I. Develop and conduct a nutrition education program for the study group. 

II. Utilize a PowerPoint presentation to deliver key concepts. 

III. Distribute posters and pamphlets for reinforcement. 

IV. Ensure consistent delivery of the program to all participants in the study group. 

E. Post-Intervention Assessments: 

I. Conduct anthropometric measurements at regular intervals (e.g., first, third, sixth, 

and ninth months) for both study and control groups. 

II. Administer post-tests to assess changes in participants' knowledge after 

completing the nutrition education program. 

III. Continue dietary recall or food records to monitor changes in calorie, protein, and 

fat intake. 
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IV. Implement post-intervention surveys or questionnaires to evaluate changes in 

attitudes and behaviors related to nutrition. 

F. Qualitative Data Collection (if applicable): 

I. Conduct structured or semi-structured interviews with a subset of participants to 

explore individual experiences and perceptions. 

II. Organize focus group discussions to capture shared perspectives within the study 

group. 

G. Data Analysis: 

I. Employ quantitative analysis methods (e.g., independent t tests) to compare 

anthropometric measurements, knowledge scores, and dietary intake between 

study and control groups. 

II. Utilize statistical software for robust analysis and interpretation of quantitative 

data. 

H. Qualitative Coding and Thematic Analysis (if applicable): 

I. Code and analyze qualitative data from interviews and focus group discussions. 

II. Identify recurring themes, patterns, and qualitative insights contributing to a 

nuanced understanding of participants' experiences. 

I. Integration of Data: 

I. Combine quantitative and qualitative findings to present a comprehensive 

overview of the impact of the nutrition education program. 

II. Draw connections between changes in knowledge, behaviors, and anthropometric 

measurements. 

J. Data Reporting and Dissemination: 

I. Prepare a detailed report summarizing the study's findings. 

II. Present results through academic publications, conferences, or other relevant 

channels. 

III. Share insights with participating schools, educators, and stakeholders. 

K. Continuous Monitoring and Feedback: 

I. Establish mechanisms for ongoing feedback from participants, educators, and 

other stakeholders. 
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II. Use feedback to inform future iterations of the nutrition education program and 

research design. 

V. Statistical Analysis 

In the initial phase of our analytical approach, we will delve into descriptive statistics to 

elucidate the anthropometric measurements, specifically waist circumference, and dietary intake 

variables (calorie, protein, fat intake). This involves calculating mean, median, and standard 

deviation at each assessment point—baseline, first, third, sixth, and ninth months—for both the 

study and control groups. This detailed exploration aims to provide a comprehensive overview of 

the distribution and variability of these key variables throughout the study duration. Moving on 

to the comparative analysis, we employ independent t tests to scrutinize various aspects. Firstly, 

we compare baseline characteristics between the study and control groups, offering insights into 

the initial differences that may exist. Subsequently, we investigate changes in anthropometric 

measurements (waist circumference) and dietary intake variables over time, highlighting any 

significant disparities between the study and control groups across the assessment points.The 

longitudinal analysis is a pivotal component, utilizing repeated measures analysis of variance 

(ANOVA) to scrutinize within-group and between-group differences in anthropometric 

measurements and dietary intake variables over the multiple assessment time points. Post-hoc 

tests are then applied to pinpoint specific time points where significant differences emerge, 

facilitating a nuanced understanding of the temporal dynamics. Correlation analyses are 

conducted to delve into the relationships between changes in anthropometric measurements and 

alterations in dietary intake variables within the study group. This step adds depth to our 

understanding of how these variables may be interconnected, contributing to a comprehensive 

interpretation of the data. If applicable, subgroup analyses based on demographic variables, such 

as age and gender, are performed to identify potential variations in the impact of the nutrition 

education program. This segmentation allows for a more nuanced analysis, acknowledging 

potential divergences in responses within specific demographic groups. Qualitative data 

integration becomes pertinent in enriching our analysis by incorporating insights derived from 

interviews and focus group discussions. This qualitative layer adds context and depth, enhancing 

the overall interpretation of quantitative findings. Sensitivity analyses are conducted to assess the 

robustness of our findings. By exploring variations in statistical models or assumptions, we 

ensure that our conclusions remain valid across different scenarios, adding a layer of reliability to 
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our results. In presenting our results, clarity and organization are paramount. We employ tables, 

graphs, and narrative summaries to effectively communicate key findings, emphasizing 

statistically significant differences and their practical implications. Acknowledging the 

importance of transparency, we openly discuss any limitations in the study design or statistical 

analysis, providing a candid reflection on the scope and potential constraints of our research. 

Additionally, we deliberate on the generalizability of our findings and consider implications for 

future research directions. To ensure the rigor of our methodology and results, a peer review and 

validation process is undertaken. 

Analysis 

Category 

Analysis 

Subcategory 

Procedure Purpose Outcome 

Descriptive 

Statistics 

Anthropometric 

Measurements 

(Waist 

Circumference) 

Calculate mean, 

median, and 

standard 

deviation at each 

assessment point 

(baseline, first, 

third, sixth, and 

ninth months) 

Provide an 

overview of 

distribution and 

variability of 

waist 

circumference 

over the study 

duration 

Comprehensive 

understanding of 

anthropometric 

measurements 

throughout the 

study 

 Dietary Intake 

Variables 

(Calorie, 

Protein, Fat 

Intake) 

Calculate mean, 

median, and 

standard 

deviation at each 

assessment point 

(baseline, first, 

third, sixth, and 

ninth months) 

Offer insights 

into the 

distribution and 

variability of 

dietary intake 

variables over 

the study period 

Holistic 

understanding of 

dietary intake 

variables across 

multiple 

assessment points 

Comparative 

Analysis 

Baseline 

Characteristics 

Use independent 

t tests to compare 

baseline 

characteristics 

Identify initial 

differences 

between study 

and control 

Insight into any 

existing 

disparities in 

baseline 
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between study 

and control 

groups 

groups characteristics 

between the two 

groups 

 Changes in 

Anthropometric 

Measurements 

(Waist 

Circumference) 

Use independent 

t tests to compare 

changes in waist 

circumference 

over time 

between study 

and control 

groups 

Examine 

variations in 

anthropometric 

measurements 

between the 

study and 

control groups 

Identification of 

significant 

differences in 

waist 

circumference 

changes between 

the two groups 

 Changes in 

Dietary Intake 

Variables 

(Calorie, 

Protein, Fat 

Intake) 

Use independent 

t tests to compare 

changes in 

dietary intake 

variables over 

time between 

study and control 

groups 

Explore 

variations in 

dietary intake 

variables 

between the 

study and 

control groups 

Recognition of 

significant 

differences in 

dietary intake 

changes between 

the two groups 

Longitudinal 

Analysis 

Anthropometric 

Measurements 

and Dietary 

Intake 

Variables 

Employ repeated 

measures 

analysis of 

variance 

(ANOVA) to 

examine within-

group and 

between-group 

differences 

Scrutinize 

temporal 

dynamics and 

differences in 

anthropometric 

measurements 

and dietary 

intake variables 

In-depth 

understanding of 

within-group and 

between-group 

variations in key 

variables over 

time 

 Post-hoc Tests Use post-hoc 

tests to identify 

specific time 

Pinpoint specific 

assessment time 

points with 

Precise 

identification of 

moments with 
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points where 

significant 

differences exist 

significant 

variations 

notable 

differences in 

anthropometric 

measurements and 

dietary intake 

Correlation 

Analysis 

Changes in 

Anthropometric 

Measurements 

and Dietary 

Intake 

Variables 

Conduct 

correlation 

analyses to 

explore 

relationships 

within the study 

group 

Examine 

connections 

between 

changes in 

anthropometric 

measurements 

and dietary 

intake variables 

Insight into the 

interplay between 

anthropometric 

measurements and 

dietary habits 

within the study 

group 

Subgroup Analysis Demographic 

Variables (e.g., 

Age, Gender) 

Perform 

subgroup 

analyses based 

on demographic 

variables to 

identify 

variations in 

program impact 

Identify 

potential 

differences in 

the impact of the 

nutrition 

education 

program across 

demographic 

groups 

Recognition of 

potential 

variations in 

program impact 

based on 

demographic 

characteristics 

Qualitative Data 

Integration 

- Integrate 

qualitative 

insights from 

interviews and 

focus group 

discussions into 

the overall 

analysis 

Enhance the 

interpretation of 

quantitative 

findings by 

providing 

context and 

depth 

Enriched 

understanding of 

the study 

outcomes through 

the incorporation 

of qualitative 

insights 

Sensitivity - Conduct Ensure the Evaluation of the 
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Analysis sensitivity 

analyses to 

assess the 

robustness of 

findings by 

exploring 

variations in 

statistical models 

reliability and 

validity of 

conclusions 

across different 

scenarios 

stability and 

consistency of 

findings under 

different statistical 

models and 

assumptions 

Reporting Results - Present results in 

a clear and 

organized 

manner using 

tables, graphs, 

and narrative 

summaries 

Effectively 

communicate 

key findings, 

including 

statistically 

significant 

differences 

Transparent and 

organized 

presentation of 

study results, 

facilitating 

comprehension 

and interpretation 

Limitations and 

Generalization 

- Acknowledge 

any limitations in 

the study design 

or statistical 

analysis 

Provide a candid 

reflection on the 

scope and 

potential 

constraints of 

the research 

Transparent 

acknowledgment 

of study 

limitations, 

contributing to a 

nuanced 

interpretation of 

the results 

 - Discuss the 

generalizability 

of findings and 

implications for 

future research 

Reflect on the 

broader 

applicability of 

study findings 

and suggest 

areas for future 

investigation 

Consideration of 

the study's 

broader 

implications and 

guidance for 

future research 

endeavors 
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Peer Review and 

Validation 

- Subject the 

statistical 

analysis plan and 

results to peer 

review for 

validation and 

critique 

Enhance the 

robustness and 

credibility of 

findings through 

external 

validation 

Validation of the 

study 

methodology and 

results through 

critical 

examination by 

external experts 

Table 1. Comparative Study of Statistical Analysis 

 By subjecting the statistical analysis plan and results to critical examination, we invite external 

input and critique, enhancing the robustness and credibility of our findings. Confounding 

variables are carefully considered and addressed in the discussion, contributing to a thorough and 

well-rounded interpretation of the study outcomes. 

VI. Observation &Discussion  

The results of the study investigating the impact of a nutrition education program on overweight 

adolescents conducted in 2019 in four urban schools in Puducherry reveal notable findings. 

Anthropometric measurements, specifically waist circumference, displayed statistically 

significant changes within the study group compared to the control group over the assessment 

period. The observed effect sizes provide a quantitative understanding of the magnitude of these 

changes. Analysis of dietary intake variables, including mean calorie, protein, and fat intake, 

showcased significant shifts within the study group, underscoring the practical significance of 

the nutrition education program. Longitudinal trends, examined through repeated measures 

ANOVA, identified specific time points with noteworthy within-group and between-group 

differences, contributing to a nuanced understanding of the program's impact over time. 

Correlation analyses between changes in anthropometric measurements and dietary habits shed 

light on the intricate relationship between these variables.In the discussion, these findings are 

interpreted in the context of existing literature on nutrition education programs and adolescent 

health. The socio-economic and cultural context of the study is considered to contextualize the 

observed changes. Subgroup analyses, if applicable, offer insights into variations in the 

program's impact based on demographic variables. The integration of qualitative insights from 

interviews and focus group discussions enriches the interpretation of quantitative results, 
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providing depth to participants' experiences. Practical implications for school-based nutrition 

education programs are discussed, offering recommendations for educators, policymakers, and 

stakeholders. Limitations in the study design and potential influences on the results are 

acknowledged, with suggestions for future research directions. The conclusion summarizes key 

findings, emphasizing the impact of the nutrition education program on overweight adolescents 

and its broader implications for adolescent health and public health initiatives. 

The sociodemographic profile of the 140 overweight children participating in the study reflects a 

diverse distribution across age groups, with 30% falling into the 11-year age bracket and 35% in 

the 13-year age category. The gender composition indicates that over 50% of the participants are 

female, with the majority (34.3%) enrolled in the ninth standard. Regarding socioeconomic 

status, 37.9% are categorized as belonging to the upper middle class, and a substantial 80.7% 

identify as nonvegetarians.Upon examining the baseline measurements of waist circumference 

(WC), the study group demonstrates a mean WC of 78.700 with a standard deviation (SD) of 

4.14, while the control group exhibits a mean WC of 68.92with an SD of 4.517. Post-

intervention, specifically at the fourth assessment, the study group reveals a decreased mean WC 

of 75.914 with an SD of 4.049, underscoring the impact of the nutrition education intervention in 

reducing waist circumference among overweight adolescents. In contrast, the control group 

maintains a relatively stable mean WC of 74.599 with an SD of 4.306, indicating minimal 

variation. This data emphasizes a progressive reduction in mean WC within the study group, 

further highlighting the effectiveness of the intervention in positively influencing waist 

circumference outcomes. 

Sociodemographic Variables  

Characteristics Percentage (%) 

Age Group (11 years) 30 

Age Group (13 years) 35 

Female Gender >50 

Educational Status (Ninth Standard) 34.3 

Socioeconomic Class (Upper Middle) 37.9 

Nonvegetarian Dietary Habits 80.7 

Table 2. Evaluationof Sociodemographic Variables 
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Baseline Waist Circumference (WC) Measurements  

Group Mean (SD) 

Study Group 78.700 (4.14) 

Control Group 68.92(4.517) 

Table 3. Evaluation of Baseline Waist Circumference (WC) Measurements 

Posttest 4 WC Measurements  

Group Mean (SD) 

Study Group 75.914 (4.049) 

Control Group 74.599 (4.306) 

Table 4. Evaluation of Posttest 4 WC Measurements 

VII. Conclusion 

In conclusion, this study on the impact of a nutrition education program on overweight 

adolescents provides valuable insights into the effectiveness of interventions targeting health 

outcomes. The sociodemographic profile of the 140 participants underscores the diverse 

composition across age groups, with a notable representation in the 11-year and 13-year 

categories. Additionally, a majority of the participants are female, predominantly in the ninth 

standard, and exhibit varied socioeconomic backgrounds, including a significant proportion from 

the upper middle class. Furthermore, a substantial majority identifies as nonvegetarians. 

Analyzing baseline waist circumference (WC) measurements, the study group displayed a mean 

WC of 78.700, which significantly decreased post-intervention, demonstrating the positive 

impact of the nutrition education program. This reduction in WC within the study group 

contrasts with the control group's stable mean WC values, indicating the effectiveness of the 

intervention in influencing waist circumference outcomes among overweight adolescents. These 

findings highlight the crucial role of targeted nutrition education in addressing and mitigating 

health concerns associated with adolescent obesity. The progressive decrease in WC within the 

study group suggests the potential for sustained positive impacts on the participants' health and 

well-being. It is evident that early adolescence is a critical period for implementing such 

interventions to establish healthier lifestyle habits. However, it is essential to acknowledge the 

limitations of this study, such as its specific focus on a particular demographic and the potential 

influence of confounding variables. Future research could explore the generalizability of these 
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findings to broader populations and delve deeper into the long-term effects of nutrition education 

interventions on various health parameters. 
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