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Abstract:

Background: Childhood obesity is a growing public health concern, particularly in developing countries
undergoing rapid transition into nutrition. Unhealthy dietary patterns established during school years contribute
significantly to excess weight gain and long-term health risks.

Aim: To assess dietary patterns among school-aged children and examine their association with obesity.
Methodology: A cross-sectional observational study carried out with 70 students ages 6 to 15 years from selected
government and private schools in the rural and peri-urban regions of Bihta, Patna, Bihar. Dietary habits were
assessed using a pre-tested questionnaire, and anthropometric measurements were taken to calculate BMI-for-age.
Data were analyzed using descriptive statistics and Chi-square test.

Results: Suboptimal intake of fruits and vegetables and a high prevalence of fast-food consumption, sugar-
sweetened beverages, and snacking were observed. Frequent fast-food intake (>3 times/week) was significantly
associated with overweight/obesity (p = 0.03).

Conclusion: Unhealthy dietary practices are common among school-aged children and are significantly
associated with obesity. Targeted school- and family-based nutritional interventions are urgently needed.
Keywords: Childhood Obesity, Dietary Patterns, Fast Food, School-Aged Children, BMI.
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Introduction

Childhood obesity is a major public health challenge
of the twenty-first century, affecting both developed
and developing countries. The World Health Organ-
ization identifies it as a global epidemic due to its
rapidly rising prevalence and long-term health con-
sequences across the life course [1]. Childhood obe-
sity is particularly alarming, as this stage is crucial
for physical growth, cognitive development, and the
establishment of enduring dietary and lifestyle hab-
its. Childhood obesity frequently continues into
adulthood, elevating the risk of non-communicable
diseases, including type 2 diabetes mellitus, cardio-
vascular disorders, hypertension, and certain malig-
nancies [2]. Furthermore, childhood obesity is asso-
ciated with psychosocial challenges, such as dimin-
ished self-esteem, social stigma, anxiety, and subpar
academic achievement.

Children's nutrition patterns have an important im-
pact on childhood obesity developing. Examining
food consumption patterns rather than examining
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individual nutrients or foods gives a broader view of
habitual eating habits and how different foods inter-
act with each other to create health conditions [3].
With the modern-day diet of school-aged children
consisting mostly of energy-dense, nutrient-defi-
cient foods — that is, foods containing large amounts
of highly-refined carbohydrates, saturated fat, sugar
added to them, and ultra-processed foods — and very
little fruit, vegetables, whole grains, and foods rich
in vitamins and minerals, the nutritional profile has
changed substantially from home-cooked meals to
convenience foods and the consumption of fast food
and sugar sweetened beverages [4]. The increased
number of meals eaten out and less regular/irregular
meal habits and breakfast skipping is also contrib-
uting to unhealthy eating patterns in this age group.

Children's dietary preferences and eating habits are
heavily affected by their home and school environ-
ments. For instance, the school buildings are where
children typically get at least half of what they eat
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throughout the day. Therefore, school meal pro-
grams, canteens, and food policies have a major ef-
fect on the health/nutrition status of children. At
home, factors such as parents food preferences, in-
come level, education level, and culture may deter-
mine what types of healthy food items children can
eat or will be willing to eat [5]. Changes in urban
development, increased income levels among fami-
lies, and changes in family size and structure are also
related to the fact that children are consuming more
processed and fast foods, or "ready to eat" foods, ra-
ther than traditional, more balanced meals. Addi-
tionally, aggressive marketing tactics for unhealthy
foods directed toward children via television and
digital platforms, and through marketing packages
or containers, reinforce poor eating patterns in chil-
dren [6].

A combination of sedentary lifestyle along with poor
eating habits has increased the prevalence of obesity
among children [7]. With the increase in time spent
in front of screens, less time spent playing outside,
more study/academic pressure and fewer opportuni-
ties to engage in physical activities, this results in a
decreased level of energy burned which increases
the impact of excess calories consumed by an indi-
vidual. Nevertheless, nutrition is a major factor that
can be changed to help prevent and manage obesity
[8]. Knowing the type of food that contributes to
obesity within a child's nutrition helps provide fo-
cused nutrition interventions and evidence based
public health solutions to the problem.

In developing nations including India, how to deal
with childhood obesity is complicated because mal-
nutrition can also be found in many children. Both
undernutrition and obesity can be found simultane-
ously in the same population, community, home or
even region [9]. The shift away from traditional and
healthy diets toward westernized ones that support
unhealthy eating has caused an increase in the rate
of overweight and obese school-aged children in de-
veloping nations, particularly in urban and semi-ur-
ban locations [10]. Even though childhood obesity
continues to remain an important area of concern,
little is known about the dietary patterns related to
obesity among children in specific regions of the
world--therefore systematic studies of dietary be-
havior and obesity among children need to be carried
out.

To that end, this research project will investigate eat-
ing habits of children, as well as their contribution
to excess weight (obesity). In determining the dom-
inant types of diets consumed by school-age chil-
dren; understanding how those types of diets relate
to nutritional status; and generating useful infor-
mation to assist developing effective school nutri-
tion programs, educating parents about their chil-
dren's diets, and creating related regulations/poli-
cies, this research will provide insight into how die-
tary habits contribute to obesity during the formative
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years of childhood, leading to the ability to create
successful long-term prevention strategies.

Methodology

Study Design: The present study was a cross-sec-
tional observational study designed to assess dietary
patterns and their association with obesity among
school-aged children. This design was chosen to
evaluate the prevalence of obesity and related die-
tary habits at a single point in time.

Study Area: The research was carried out inside the
Department of Community Medicine at Netaji Sub-
has Medical College and Hospital, Bihta, Patna, Bi-
har, India. The field activities were conducted at des-
ignated schools within the rural and peri-urban prac-
tice areas affiliated with the department.

Study Duration: The study was conducted over a
period for one year.

Study Participants
Inclusion Criteria

e School-aged children aged 6-15 years

e  Children enrolled in selected government and
private schools

e Children whose parents/guardians provided
written informed consent

e  Children present on the day of data collection

Exclusion Criteria

e  Children with known chronic illnesses or endo-
crine disorders affecting growth or weight

e  Children on long-term medication influencing
nutritional status

e  Children unwilling to participate or without pa-
rental consent

Sample Size: A total of 70 school-aged children
were included in the study.

Procedure: The study participants were selected us-
ing a convenient sampling method. Written in-
formed consent was obtained from parents or guard-
ians prior to data collection. A pre-tested, semi-
structured questionnaire was used to collect infor-
mation on socio-demographic characteristics and di-
etary patterns, including meal frequency, consump-
tion of fruits and vegetables, intake of fast foods,
sugar-sweetened beverages, and snacking habits.
Anthropometric measurements such as height and
weight were recorded using standard procedures,
and Body Mass Index (BMI) was calculated. Nutri-
tional status was assessed using age- and sex-spe-
cific BMI-for-age reference standards.

Statistical Analysis: The collected data was input
into Microsoft Excel and analyzed with SPSS soft-
ware version 27. Descriptive statistics, including
mean, standard deviation, frequencies, and percent-
ages, were employed to summarize the data. The
correlation between food patterns and obesity was
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examined utilizing suitable statistical methods, in-
cluding the Chi-square test, with a p-value of <0.05
being statistically significant.

Result

Table 1 shows the socio-demographic characteris-
tics of participants in the study. The largest age
range of participants was 10-12 years (40%), fol-
lowed by 6-9 years (31.4%), and finally, 13-15 years
(28.6%). Each age group had an almost equal num-
ber of children, and more children were in the early
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adolescent age groups than other age groups. The
sex ratio was relatively even; 51.4% of the partici-
pants were boys, while 48.6% were girls. More than
half of the children in the study (54.3%) attended
public schools compared to 45.7% who were in pri-
vate schools. Most of the participants lived in rural
areas (58.6%) as opposed to peri-urban areas
(41.4%), indicating that a significant portion of chil-
dren surveyed resided in a rural area.

Table 1: Socio-Demographic Characteristics of Study Participants (n =70)
Variable Category Frequency (n) Percentage (%)
69 22 314
Age Group (years) 10-12 28 40
13-15 20 28.6
Male 36 514
Gender Female 34 48.6
Government 38 543
Type of School Private 32 45.7
Rural 41 58.6
Area of Residence Peri-urban 29 414

Table 2 illustrates the dietary patterns and character-
istics of 70 participants in the study. Of the partici-
pants, nearly half of the participants (48.6%) re-
ported they consumed three meals a day. Equal pro-
portions (25.7% each) reported they consumed two
meals or less than four meals a day, suggesting meal
frequency was variable among participants' diets.
One-third (34.3% of participants) consumed fruit at
least once per day. The largest proportion of partici-
pants (37.1%) reported eating fruit 3—4 days/week,
and slightly less than one-third (28.6%) of partici-
pants ate fruit 2 days or less/week. A small

proportion of participants appear to consume fruit
regularly. Vegetable consumption patterns were like
that found for fruits: 42.9% consumed vegetables
daily, while the remaining majority (57.1%) infre-
quently consumed vegetables (i.e. occasionally).
Thus, it appears from Table 2 that most participants
consume regular meals; however, daily fruit and
vegetable consumption is inadequate among a large
proportion of the study population. Consequently,
this could be related to diets being inadequate for
supporting nutrition and increasing a participant's
risk of obesity.

Table 2: Dietary Pattern Characteristics of Study Participants (n =70)

Dietary Variable Category Frequency (n) Percentage (%)
Meal Frequency per | <2 meals 18 25.7
Day 3 meals 34 48.6

>4 meals 18 25.7
Fruit Intake Daily 24 343

3—4 days/week 26 37.1

<2 days/week 20 28.6
Vegetable Intake Daily 30 42.9

Occasionally 40 57.1

Table 3 indicates how frequently 70 respondents ate
food considered unhealthy. There was a high per-
centage of respondents eating fast food frequently.
For example, 41.4% ate fast food three or more days
per week, while 37.1% ate fast food one to two days
per week, meaning that almost four out of every five
respondents in the study were regular eaters of fast
food. Another very common unhealthy food item
was the sugar-sweetened beverage. Of the respond-
ents, 30% reported consuming sugar-sweetened
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beverages daily, and 47.1% reported that they occa-
sionally consumed these beverages, while only
22.9% reported that they never consume sugar-
sweetened beverages or consume them infrequently.
Snacking between meals was also common, as evi-
denced by 62.9% of respondents saying that they
participated in this behavior frequently. Based on
the findings of this study, the behaviors shown are
associated with an increased risk of both becoming
overweight and becoming obese.
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Table 3: Consumption of Unhealthy Foods Among Participants (n = 70)

Dietary Habit Category Frequency (n) Percentage (%)

>3 times/week 29 414
Fast Food Intake 1-2 times/week 26 37.1

Rare/Never 15 21.5

Daily 21 30
Sugar-Sweetened Bev- | Occasionally 33 47.1
erages Rare/Never 16 22.9
Snacking Between | Yes 44 62.9
Meals No 26 37.1

Table 4 presents that there is an association between
high levels of fast-food consumption and increased
rates of obesity among the participants. Statistically
significant results (p-value of 0.03) reveal that
within the group of children who consumed fast food
three times or more per week, there was a greater
percentage of them who were considered over-
weight or obese (17 out of 29) when compared to
those who had a normal BMI (12 out of 29). Con-
versely, within the group of children who had

consumed less than three times a week, a larger per-
centage of children had a 'normal' BMI (24 out of
41), whereas fewer children were considered over-
weight or obese (17 out of 41). Therefore, the overall
results of the current study indicate that frequent
consumption of fast food is positively correlated
with higher levels of both overweight and obese
children within the school-age group being exam-
ined.

Table 4: Association Between Fast Food Consumption and Obesity (n = 70)
Fast Food Intake Normal BMI (n) Overweight/Obese (n) Total p-value
>3 times/week 12 17 29
<3 times/week 24 17 41
Total 36 34 70 0.03
Discussion proportion of children appear to be exhibiting irreg-

In this study, we will further examine the socio-de-
mographic characteristics, dietary habits, and con-
sumption patterns of unhealthy foods among chil-
dren aged 6 to 12 years. Our findings show that chil-
dren between 10-12 years old are slightly more prev-
alent than children aged 6-9 years old, which sug-
gests that this age group is critical for the develop-
ment of lasting dietary habits. With the gender dis-
tribution approximately equal, our findings are rep-
resentative of dietary patterns among both boys and
girls without gender bias. In addition, the large pro-
portion of children in government schools and living
in rural areas reflects the need for such information
to be disseminated to people in public-sector institu-
tions (e.g., government) and in rural communities
where these types of dietary transitions are continu-
ing. Correaetal., 2017 [11] reported similar findings
and the results from this study support the body of
literature that associates the consumption of energy-
dense dietary patterns and being overweight/obese
in children.

The analysis of dietary patterns indicated a large
amount of variability in meal frequency among chil-
dren. In general, about 50% of the children studied
said they ate at least three times per day, which is
consistent with dietary recommendations. However,
significant numbers of children also reported they
skipped at least two meals each day (i.e., <2
meals/day) and/or frequently (=4 meals/day). A high

ular meal patterns, which have been associated with
difficulties in appetite regulation, as well as an in-
creased likelihood of being overweight and obese
when those patterns are combined with poor food
choices. Other investigators have shown that the re-
lationship between food consumption and sleep pat-
terns exists as well; Hart et al., (2013) [12] demon-
strated an association between less food intake and
increased sleep duration for children.

Intake of fruits and vegetables by participants was
clearly inadequate; only ~33% of children consumed
fruit daily and almost 50% reported eating vegeta-
bles daily, which is like the observations made in
other Indian and global literature regarding poor mi-
cronutrient intake from raw foods among the school-
aged population in these areas. Inadequate fruit and
vegetable consumption could lead to lower amounts
of dietary fiber, lower levels of satiety, and higher
levels of consumption of calorie dense foods, which
in turn could contribute to a higher risk for develop-
ing obesity through indirect means. Olafsdottir et al.,
(2014) [13] suggested that TV total hours also cor-
respond to a greater chance of consuming sweetened
drinks, especially when exposed to commercials.

High rates of unhealthy eating habits were also re-
ported: a high percentage of people eat fast food reg-
ularly (nearly four out of five people) and almost
half (45%) of the participants reported eating fast
food daily (or at least three times weekly). This data
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suggests that the nutrition transition in terms of va-
riety and access to calorie-dense foods continues to
increase. Frequent snacking is another contributor to
excess caloric intake, particularly when the snacks
are high in calories. Kaluski et al., (2009) [14] re-
ported that the amount of time spent sitting in front
of a computer, watching TV or videos, or listening
to music is not associated with physical inactivity or
obesity.

A primary conclusion from the research indicates
that there is a significant statistical link between con-
suming large amounts of fast food regularly (at least
three times each week) and being overweight or
obese. When compared to those who did not eat fast
food as often, children eating at least three times per
week were found to be more likely to be over-
weight/obese. This finding provides additional sup-
port for prior research which viewed regular con-
sumption of fast-food products (typically containing
high amounts of fat and sugar and salt) to create a
state of positive energy balance in children and thus
contribute to weight gain among children. Thus, the
correlation between the consumption of large
amounts of fast food and obesity in children defines
fast food as a modifiable risk factor for obesity in
childhood.

It has been determined that there is an increasing
need for more effective targeted nutrition-based in-
tervention programs that assist with both improving
the dietary quality and reducing the number of un-
healthy foods consumed by school-age children. An
example would include school-based nutrition edu-
cation classes, parent classes focusing on educating
their parents about nutrition, and policy initiatives
that help provide children (specifically those living
in rural and government schools) access to healthy
food options would greatly enhance the prevention
of childhood obesity. Early childhood intervention
(during a child's school years) is critical, as studies
have shown that most dietary habits that are created
when children begin school will continue into adult-
hood, thereby affecting the long-term health of the
child.

Conclusion

To conclude, this study has shown that there is a
high prevalence of unhealthy eating patterns among
children, which is defined by the low amounts of
fruit/vegetable consumption, high levels of fast-food
intake, sugar-sweetened beverage use, and snack
food consumption. About half of the respondents
had consistent mealtime practices, but the remaining
respondents demonstrated erratic eating patterns.
The finding of a statistically significant relationship
between frequent fast-food consumption and in-
creased weight/obesity suggests that energy-dense
diets are associated with childhood obesity. Addi-
tionally, these findings are particularly important in
rural and peri-urban areas currently experiencing
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rapid nutritional transitions. Many of the findings
supporting this conclusion will help to identify ap-
propriate early intervention programs (e.g., through
school nutrition programs), increasing parent aware-
ness of the eating patterns of their children, and cre-
ating/enacting supportive food policy. All these
strategies will contribute to establishing healthy eat-
ing patterns in children and reducing the increasing
prevalence of childhood obesity.
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