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Abstract

Childhood overweight and obesity are escalating public health concerns globally, particularly in developing nations
like India. The shift in dietary patterns and lifestyle is contributing factor for the rise in obesity rates among children.
This study investigates the impact of a structured school-based intervention program on the eating habits and physical
activity patterns of overweight children aged 6 to 12 years. A total of 506 children from Saharanpur and Roorkee
were envolled using purposive sampling. Pre- and postintervention data were collected on anthropometric measures,
dietary habits, and physical activity using standardized tools. The intervention included educational pamphlets,
healthy recipe booklets, and interactive sessions. Anthropometric measurements and eating habits improved
statistically significantly after the intervention. The mean waist-to-height ratio (WHtR) and the proportion of children
with WHtR > 0.5 decreased statistically significantly after the intervention, indicating that the school-based lifestyle
program was successful in lowering central adiposity, encouraging better eating habits, and deterring the use of
processed and convenience foods. The impact of focused nutrition education in modifying eating behaviours among
overweight school-age children was validated by the observed changes, which were statistically significant across all
analysed parameters (p < 0.05). The findings confirms that school-based- interventions are effective in handling global
issue of overweight and obesity in children.

Keywords: Childhood obesity, school-based intervention, dietary habits, Waist-to-Height Ratio,
overweight children, nutritional education.

1.INTRODUCTION

The incidence of childhood and teenage obesity and overweight is a major global health concern [1].
Serious chronic diseases might undoubtedly result from these situations if they exist during childhood
and adolescence [2, 3]. Serious outcomes like diabetes, cardiovascular disease, and some types of cancer
might arise when these problems continue into adulthood [4,5,6].

Consequently, it is crucial for the prevention of health diseases to monitor children's weight status [7]. A
lack of physical exercise and an excessive consumption of calories are major contributors to the epidemic
of childhood obesity, while there are other modifiable lifestyle factors at play as well [8, 9].

Healthy diets should be given priority because of the high incidence of diet-related conditions in children
and adolescents, such as diabetes and obesity, as well as the significance of dietary factors in relation to
childhood obesity [8, 9,10,11]. Rather than eating a diet full of fruits and vegetables, many kids snack on
foods high in saturated fat, sugar, and calories, which can cause them to gain weight (12,13, 14, 15].
According to research, children's incapacity to keep a healthy body weight is exacerbated by a vicious loop
that starts when they are assumed to engage in risky behaviours, like eating unhealthy foods, while they
are not moving around [16, 17]. Both physical inactivity and sedentary/unhealthy behaviours increase
the likelihood of childhood overweight or obesity [18,19,20]. As a result, earlier studies have looked at
how food and exercise affect kids [21, 22]. Given the aforementioned, Tabacchi et al. [21] suggested that
improving food literacy and, consequently, academic achievement can be achieved by fostering an
environment that supports children's growth in both motor and cognitive skills.

Anthropometric, cardio and metabolic risk variables were reduced by a number of lifestyle interventions
(20, 23,24, 25, 26] and to improve body image satisfaction [27]. However, only a small number of
treatments have included food quality [28, 29]. Unfortunately, behavioural treatment for weight often
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has a limited and temporary impact on children, and they are often hesitant to comply with exhortational
behaviour’s [30,31,32].

School based intervention programs help students define and maintain a healthy lifestyle play a crucial
role in improving their mental health and cognitive functioning, especially when children spend so much
time in school [33,34,35]. However, controlling food intake, increasing physical activity, and decreasing
sedentary behaviour are all parts of an interdisciplinary strategy for preventing obesity. It is commonly
known that school-based interventions can effectively lower childhood obesity.

Despite these promising results, gaps remain in the widespread implementation and evaluation of
effective school-based interventions, especially regarding their duration, scalability, and ability to maintain
positive outcomes beyond the intervention period [36,37].

School-based interventions have been shown to be successful in treating childhood obesity, according to
compelling data [38]. The interventions implemented in schools as reported in the literature were highly
diverse. The goal of these programs was to reduce obesity through encouraging more exercise,
discouraging less sedentary behaviour, and reducing consumption of foods high in fat and sugar. Lessons
and/or physical education classes were the means of program delivery. Many programs consist of multiple
components. However, there is currently very little data on obesity prevention and the best public health
interventions for this purpose [39]. Little is known about the impact, scope, and mechanism of obesity
prevention programs, especially in a developing nation like India.

Therefore, research studies focusing on the impact of these programs—specifically targeting
anthropometric and eating habits among overweight children aged 6-12 years—are critical for building
the evidence base needed to inform policy and best practices.

The purpose of this study is to evaluate the efficacy of a comprehensive school-based intervention program
in improving both the anthropometric measures and eating behaviours of overweight children in the
primary school age group, thereby contributing valuable insights to the ongoing global effort to curb
childhood obesity.

2.0bjective

The primary objective of this research study is to access the effectiveness of a school-based intervention
program in improving the anthropometric measures and dietary habits of overweight children aged 6-12
years.

3. METHODOLOGY

This study employed a pre-post intervention design to evaluate the impact of a school-based intervention
program on the anthropometric and dietary behaviours of overweight children aged 6-12 years. The
current study was conducted in the urban districts of Saharanpur (Uttar Pradesh) and Roorkee
(Uttarakhand), India.

3.1 Study Setting and Participant Selection

A total of four primary schools—two each from Saharanpur and Roorkee—were purposively selected for
the intervention. From these schools, 506 overweight children (aged 6-12 years) were selected for
participation. Selection of the children was based on anthropometric assessments (e.g., weight, height,
BMI, WC, WHtR), using recognised development reference norms for children (such as the WHO
Growth Standards 2007). Children identified as overweight according to the adopted growth standard
were included in the study, while those with any medical conditions or receiving other weight
management interventions were excluded.

3.2 Distribution of Participants

Of the 506 participants, 322 were from Saharanpur and 184 were from Roorkee. The cohort comprised
286 boys and 220 girls, ensuring a balanced gender representation for sex-based analysis.

3.3 Intervention Program

A structured, school-based intervention was implemented across the selected schools. The program
integrated components such as pamphlets outlining the significance of physical activity, nutritious food,
nutrition education (conducted by trained educators), behaviour modification sessions, and parent-
teacher engagement activities, which were done through guest lectures to promote healthy eating and
active lifestyles. A cookbook (Healthy Bites in Kitchen) featuring healthy and quick-to-prepare recipes
(particularly healthier/nutritious snacks and tiffin items) with their nutritional facts was also given to the
parents. The intervention was delivered over a specified period (3 months), with regular follow-up
assessments.
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3.4 Data Collection

Baseline (pre-intervention) anthropometric measurements (height, weight, BMI, waist circumference and
waist height ratio) and dietary habits (assessed via standardized food frequency questionnaires and 24-
hour dietary recalls) were collected for all participants. To evaluate changes, the same measurements were
taken again right after the intervention (post-intervention).

3.5 Statistical Analysis

Appropriate statistical techniques were used to examine the data before and after the intervention (e.g.,
paired ttests, chi-square tests, and multivariate regression) to determine the significance of changes in
anthropometric indicators and eating behaviours. SPSS software version 25 facilitated the statistical
computations.

3.6 Ethical Consent

All participants' parents or guardians gave their informed consent, and the appropriate institutional
review board granted ethical approval. Data were anonymized and confidentiality was maintained
throughout the study.

4. RESULT
4.1 Demographic Profile Children aged 6 to 12 were evenly distributed by gender and location. Most
belonged to middle-income families with access to packaged and fast foods.

Table 4.1 Age Wise Distribution of 6 to 12 Years Old School Going Children (n = 506)

20 12 12 6 50

34 58 22 36 150
76 66 78 44 264
130 136 112 86 506

Table 4.1 reveals the age-wise distribution of the 506 school-going children (aged 6-12 years) shows that
the maximum number of participants belonged to the older age group of 9.3+0.3 years (n=264, 52.17%),
followed by 8.5+0.3 years (n=150, 29.64%) and 7.4+0.3 years (n=50, 9.88%). Boys (n=266) slightly
outnumbered girls (n=240), and representation from Roorkee (n=264) was marginally higher than
Saharanpur (n=242). Among boys, the highest number were from Saharanpur (n=130), while among gitls,
the highest number were from Saharanpur as well (n=112). According to the distribution, older children
were more likely to participate, which could yield more accurate information about study-relevant
behavioural patterns and lifestyle characteristics.
4.2 Changes in the Anthropometric parameters (WHtR) post-intervention data revealed:
Anthropometric indicators such as Body Mass Index (BMI), Waist Circumference (WC) and Waist-to-
Height Ratio (WH(R) were measured during pre-intervention, showing high prevalence rate of overweight
i.e. 18.3 % in Saharanpur and 13% in Roorkee which leads to overall Prevelance rate to 16.4%. Since
the age group exhibits notable changes in their bodies, there were no changes in the average BMI values
following the intervention. So WHtR values, an important predictor of central obesity and cardiovascular
risk, was monitored that showed declined, indicating a healthier fat distribution among the children.
These improvements underline the effectiveness of the intervention in reducing adiposity and preventing
further progression toward obesity-related complications.

Table 4.2 Changes in the anthropometric measurements in the children

WHtR WHtR % Change | Age WHtR | WHtR | %
(Pre) (Post) in WHtR | (years) (Pre) (Post) Change
in WHtR

0.473 0.461 -2.54 6 0.460 0.454 -1.30
0.488 0.480 -1.64 7 0.482 0.472 -2.07
0.483 0.478 -1.03 8 0.457 0.449 -1.75
0.512 0.499 -2.54 9 0.476 0.466 -2.10
0.458 0.452 -1.31 10 0.461 0.454 -1.52
0.463 0.452 -2.38 11 0.480 0.472 -1.67
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The table 4.2 presents age-wise changes in Waist-to-Height Ratio (WHtR) among boys and girls aged 6 to
12 years following the intervention. A reduction in WHtR was monitored across all age groups in both
genders, indicating improvement in central adiposity. Among boys, the highest percentage reduction in
WHItR was seen at ages 6 and 9 years (both -2.54%), followed by age 11 (-2.38%). For girls, the greatest
reduction was at age 9 (-2.10%) and age 12 (-1.98%). These findings imply that the school-based
intervention had a favourable impact on the distribution of abdominal fat in both boys and girls, with a
slightly more pronounced effect in younger boys and older girls. Overall, the consistent decline in WHtR
across all age groups supports the effectiveness of the program in reducing obesity-related anthropometric
risk factors.
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Figure 1 This bar chart presents the pre- and post-intervention WHtR values for boys and girls across
different ages

4.2 Changes in Eating Habits Post-intervention data revealed:

A discernible rise in the children's daily consumption of fruits and vegetables, reflecting a positive shift
toward nutrient-dense, fiberrich foods. Many participants who previously skipped vegetables or
consumed minimal fruits reported incorporating them into both school and home meals more
consistently.

A substantial decrease in the consumption of fast foods, processed snacks, and sugary beverages such as
aerated drinks and packaged juices. Children preferred home-cooked meals and were more conscious of
the negative health effects of junk food.

Marked improvement in the quality and frequency of breakfast consumption. Children who had
previously skipped breakfast or consumed nutrient-poor items like packaged snacks began consuming
balanced morning meals, including whole grains, milk, and fruit. The regularity of breakfast intake was
also positively affected, contributing to better overall energy levels and concentration in school.

Table 4.3 Changes in the Eating Habits (Packed Lunch)

Healthier meals as per the weekly | 59 88 8.951 z= 2.82
menu (3 times/ week) (17.4) (26.35) p=0.0048*
Healthier meals as per the weekly | 85 112.56 8.21 z = 234
menu (1 to 2 times/ week) (25.3) (33.5) p=0.0191*
18 45 821 z = 3.68
Fruit (3t/ week) (5.3) (13.5) p=0.0002*
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Fruit (1 to 2t/ week) 36 94 17.2 1 z=5.79
(10.7) (27.9) p=0.0000*
Packaged snacks/ junk food items in | 143 79 19.1] z=-5.37
tiffin (>2 or 2 times/ week) (42.7) (23.6) p=0.0000*
Bread/ burger/ noodles and other | 181 111 21 z =-5.62
refined cereal products (>2 or 2 times/ | (53.9) (32.9) p=0.0000*
week)
Skipping Packed Lunch (>2 or 2 times/ | 120 58 18.3 | 7=-5.50
week) (35.6) (17.3) P=0.0000*

e Note: Figures in parentheses denote percentage. *Statistically significant using Two Proportion z-test
Healthier food items included meals as per the menu. Inclusion of fruits, salad, curd in the packed tiffin
was considered to be a healthy practice. Junk food items included fried foods like samosa, French fries,
pooris, chips, biscuits, namkeen, bread butter, bread jam.

The table 4.3 reflects significant positive changes in the eating habits of children with regard to their
packed lunch over a period of three months following the intervention. There was a a statistically
significant rise in the population of children bringing healthier meals as per the weekly menu at least
three times a week, rising from 17.4% to 26.35% (18.95%, z = 2.82, p = 0.0048), and those following the
menu 1-2 times a week also increased from 25.3% to 33.5% (18.2%, z = 2.34, p = 0.0191).

Similarly, fruit consumption showed a marked improvement. Children bringing fruits in their lunch 3
times per week increased from 5.3% to 13.5% (18.2%, z = 3.68, p = 0.0002), and those bringing fruits 1-
2 times a week rose significantly from 10.7% to 27.9% (117.2%, z = 5.79, p = 0.0000).

On the contrary, unhealthy lunchbox habits declined notably. The inclusion of packaged snacks/junk
foods dropped from 42.7% to 23.6% (| 19.1%, z =-5.37, p = 0.0000), while consumption of refined cereal
products like bread, noodles, and burgers declined from 53.9% to 32.9% (|21%, z = -5.62, p = 0.0000).
Moreover, the number of children skipping packed lunch more than twice a week reduced significantly
from 35.6% to 17.3% (| 18.3%, z = -5.50, p = 0.0000).

These statistically significant changes in the eating habits indicate that the intervention was effective in
promoting healthier lunchbox practices, reducing reliance on junk foods and encouraging regular,
nutritious meals among school-going children.

5.Discussion

The present study aimed to assess the impact of a school-based intervention program on the eating habits
and anthropometric profiles of overweight school-going children aged 6 to 12 years. The results indicate
significant improvements in both the nutritional behaviours and central adiposity indicators of the
participants over the three-month intervention period.

5.1 Anthropometric Improvements (WHtR Reduction)

Waist-to-Height Ratio (WHtR) was used as a key anthropometric indicator to assess abdominal obesity
[45], which is considered a more sensitive and age-independent measure of cardiovascular risk in children
than BMI [43,44]. For both boys and girls, a steady decline in WH(R was seen in all age groups. Among
boys, the highest reduction was noted at ages 6 and 9 (-2.54%), while for girls, it was most significant at
ages 9 (-2.10%) and 12 (-1.98%). These findings indicate a positive trend in reducing central fat
accumulation, possibly due to improved dietary choices and increased physical activity following
counselling and intervention.

The reduction in WHtR, even though numerically modest, is clinically meaningful as it reflects a decrease
in abdominal fat, a primary contributor to metabolic disorders in children. These changes support earlier
findings that behavioural and dietary interventions in school settings can influence anthropometric
outcomes when implemented systematically [40,41].

5.2 Improvements in Eating Habits (Packed Lunch Behaviour)

Table 4.3 highlights substantial changes in the children’s packed lunch habits, reflecting healthier food
choices post-intervention. The percentage of children bringing healthier meals based on the
recommended weekly menu increased significantly (from 17.4% to 26.35% for three times/week and
from 25.3% to 33.5% for one to two times/week). Fruit inclusion also improved markedly (from 5.3%
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to 13.5% for three times/week and from 10.7% to 27.9% for one to two times/week), which
demonstrates increased awareness among children and parents about the nutritional benefits of fruits.
Concurrently, there was a significant decline in unhealthy food practices, including the consumption of
packaged snacks/junk foods (from 42.7% to 23.6%) and refined cereals such as bread, burgers, and
noodles (from 53.9% to 32.9%). The habit of skipping packed lunch also declined sharply (from 35.6%
to 17.3%), indicating improved meal regularity and reduced risk of nutrient deficiencies.

These results are consistent with earlier literature suggesting that nutrition education, practical tools (like
meal planning guides), and regular reinforcement in school environments can significantly modify
children’s food choices and encourage the adoption of healthier eating patterns [42]. The decrease in
junk food intake and increase in fruit consumption not only reflect better knowledge but also behavioural
adoption—an essential aspect of sustainable lifestyle change.

Overall Impact and Implications

The observed improvements in anthropometric indicators and eating habits suggest that the intervention
was successful in addressing important modifiable risk factors for childhood obesity and overweight. The
school-based approach, complemented by tools like recipe books, pamphlets, and physical activity
promotion, appears to have effectively influenced both children and their families.

Such results reinforce the need for early, structured, and repeated interventions in school settings to
promote healthy behaviour’s [47,48]. Furthermore, the statistically significant changes across multiple
indicators provide strong evidence for incorporating comprehensive nutrition education and behavioural
strategies into the school curriculum as a preventive strategy against childhood obesity.

6. Conclusion

The results of this study show that a systematic, school-based intervention program that emphasizes
lifestyle adjustment and nutrition education can greatly enhance the anthropometric results and health
behaviors of overweight school-age children between the ages of 6 and 12 [46,49,50]. The intervention
led to measurable reductions in Waist-to-Height Ratio (WHtR), indicating decreased central adiposity,
and was linked to notable changes in eating patterns, particularly the increased consumption of fruits and
healthier meals, and a marked decline in the intake of junk food and refined cereals.

The positive behavioural shifts in packed lunch practices and the reduced frequency of meal skipping
suggest that children and their families not only absorbed the educational content but also adopted
healthier daily routines. The promise of early and ongoing interventions in changing risk variables linked
to childhood obesity is highlighted by these statistically and clinically significant reductions.

In conclusion, this study highlights the importance of incorporating practical, age-appropriate, and
context-specific strategies—such as nutrition education, engaging tools (recipe books, pamphlets), and
school involvement—to promote long-term healthy eating habits and physical activity in children. Such
preventive measures, if implemented widely, can contribute meaningfully to the reduction of childhood
obesity and the promotion of lifelong health and well-being.

7. Recommendations

e Integrate nutrition education into the school curriculum using interactive tools.

e Conduct regular parent awareness sessions to support healthy eating at home.
e Monitor children’s anthropometric data periodically in schools.

e Promote healthy packed lunch policies with weekly menus.

e Train teachers to support healthy behaviours in children.

o Work together with medical experts to ensure successful implementation.

e To evaluate longterm effects, carry out follow-up investigations.

8. Limitations

e Short follow-up period limited assessment of long-term changes.

e Study was restricted to urban areas, affecting generalizability.

e No control group to compare intervention effects.

e Variation in home environment and parental support among participants.
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