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Abstract:

Introduction: Childhood obesity has become a global public health concern, predisposing affected
individuals to various health complications. Despite efforts to address this issue, the prevalence of
childhood obesity continues to rise. Nutritional interventions play a crucial role in its management,
but their efficacy remains debated. A cross-sectional study focusing on nutritional interventions offers
insights into dietary practices, nutritional status, and their associations with obesity and metabolic
health in children.

Aim and Objectives: This study aimed to assess the dietary habits and nutritional intake of overweight
and obese children aged 6-12 years, examining associations between dietary factors, anthropometric
measures, and metabolic parameters.

Materials and Methods: A cross-sectional study was conducted among 100 overweight and obese
children aged 6-12 years. Participants were recruited from diverse backgrounds. Demographic data,
dietary intake, anthropometric measurements, and metabolic parameters were collected. Statistical
analyses were performed to examine associations.

Results: Participants exhibited a mean BMI of 27.3 kg/m?, indicating overweight. Carbohydrates
contributed 50% of total energy intake, with grains being the primary source. Significant correlations
were observed between daily caloric intake and BMI, and protein intake and triglyceride levels.
Subgroup analyses revealed age, gender, and parental education-related disparities.

Conclusion: This study provides insights into childhood obesity determinants, emphasizing the need
for targeted interventions considering demographic and socioeconomic factors. Promoting healthier
dietary behaviors from an early age is essential to mitigate childhood obesity's burden and improve
long-term health outcomes. Further research is needed to tailor interventions effectively.

Introduction:

Childhood obesity has emerged as a significant public health concern worldwide, with its prevalence
reaching alarming levels in recent decades. The World Health Organization (WHO) identifies childhood
obesity as one of the most serious global health challenges of the 21st century, predisposing affected
individuals to a myriad of short-term and long-term health complications.[1] Obesity in childhood not
only increases the risk of chronic diseases such as type 2 diabetes, cardiovascular diseases, and certain
cancers but also has profound implications for psychosocial well-being, academic performance, and
quality of life. Given its multifaceted impact, addressing childhood obesity has become a priority for
healthcare providers, policymakers, and communities worldwide.[2]

Despite concerted efforts to curb the obesity epidemic, the prevalence of childhood obesity continues
to rise, highlighting the need for innovative and effective interventions. Nutritional interventions
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represent a cornerstone in the management and prevention of childhood obesity, targeting modifiable
risk factors such as dietary habits, energy balance, and nutrient intake.[3] However, the effectiveness
of various nutritional interventions in pediatric populations remains an area of ongoing research and
debate. While numerous studies have investigated the impact of dietary modifications, nutritional
counseling, and behavioral interventions on weight management in children, there is a lack of
consensus regarding the most efficacious strategies, particularly in diverse populations and settings.[4]

A cross-sectional study focusing on nutritional interventions for childhood obesity offers a valuable
opportunity to elucidate the current landscape of dietary practices, dietary patterns, and nutritional
status among overweight and obese children. By examining the dietary habits and nutritional intake
of children across different demographic, socioeconomic, and cultural backgrounds, this study aims to
identify potential disparities and determinants of childhood obesity, thereby informing the
development of tailored intervention strategies. Furthermore, a cross-sectional approach allows for
the assessment of associations between dietary factors, anthropometric measures, and metabolic
parameters, shedding light on the complex interplay between diet, obesity, and metabolic health in
pediatric populations.[5]

Through comprehensive data collection and analysis, this cross-sectional study seeks to contribute to
the evidence base for effective nutritional interventions in childhood obesity management. By
generating insights into the dietary behaviors and nutritional needs of overweight and obese children,
this research endeavor holds the potential to inform targeted interventions, public health policies, and
clinical guidelines aimed at promoting healthy eating habits, reducing childhood obesity rates, and
improving the long-term health outcomes of pediatric populations.

Aim and Objectives:

e To assess the dietary habits and nutritional intake of overweight and obese children aged 6-12
years from diverse demographic and socioeconomic backgrounds.

e To examine the associations between dietary factors, anthropometric measures (e.g., BMI,
waist circumference), and metabolic parameters (e.g., blood glucose, lipid profile) in
overweight and obese children, with a focus on identifying potential modifiable risk factors for
childhood obesity.

Materials and Methods:

This cross-sectional study was conducted among overweight and obese children aged 6-12 years
recruited from diverse demographic and socioeconomic backgrounds. Participants were recruited
from pediatric clinics, schools, and community centers in urban, suburban, and rural areas. Informed
consent was obtained from parents or legal guardians, and assent was obtained from children where
applicable. Participants' demographic characteristics (age, gender, race/ethnicity) and socioeconomic
status (parental education, household income) will be collected through structured questionnaires.
Dietary intake was assessed using validated dietary assessment tools, such as 24-hour dietary recalls
or food frequency questionnaires. Nutrient intake was analyzed using nutrition software or databases.
Height, weight, and waist circumference were measured according to standardized procedures. Body
mass index (BMI) will be calculated using the formula weight (kg) / height (m)*2. Fasting blood samples
will be collected to assess metabolic parameters, including blood glucose, lipid profile (total
cholesterol, LDL cholesterol, HDL cholesterol, triglycerides), and other relevant biomarkers. Physical
activity levels were assessed using validated questionnaires or accelerometers to account for potential
confounding factors.
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Data Analysis:

Statistical analysis was performed using appropriate statistical software (SPSS version 23.0).
Descriptive statistics was used to summarize demographic characteristics, dietary patterns,
anthropometric measurements, and metabolic parameters. Bivariate and multivariate analyses were
conducted to examine associations between dietary factors, anthropometric measures, and metabolic
parameters, adjusting for potential confounders. Subgroup analyses by demographic and
socioeconomic variables were performed to identify disparities and determinants of childhood
obesity. A p-value < 0.05 will be considered statistically significant.

Results:

Table 1 presents the demographic characteristics and anthropometric measurements of the study
participants, comprising 100 children aged 6 to 12 years. The mean age of the participants is 9.2 years,
with a standard deviation of 1.5 years, indicating a relatively homogeneous age distribution within the
target age range. Gender distribution shows a nearly equal representation, with 52% of participants
being male and 48% female. Regarding parental education, the sample reflects a diverse range of
educational backgrounds, with 25% of parents having a high school education or less, 40% completing
some college, and 35% attaining a bachelor's degree or higher. Anthropometric measurements reveal
that the mean BMI of participants is 27.3 kg/m”2, suggesting an overall classification of overweight,
while the mean waist circumference is 80 cm, indicative of central adiposity.

Table 1: Demographic characteristics of study participants

Demographic Characteristics Total no of participants n=100 (%)
Age in years Mean (SD) 9.2 (1.5)
Gender
Male 52
Female 48

Parental Education

High school or less 25%
Some college 40%
Bachelor's degree or higher 35%
Anthropometric Measurements Mean (SD)

BMI (kg/m~2) 27.3(3.5)
Waist Circumference (cm) 80 (10)

Figures 1 and 2 present the dietary patterns and food group consumption of the study participants. On
average, participants consumed approximately 1800 kilocalories (kcal) per day, with a standard
deviation of 400 kcal, indicating some variability in caloric intake within the sample. The macronutrient
distribution of the participants' diets shows that carbohydrates contribute 50% of total energy intake,
while fats contribute 30% and proteins contribute 20%. This distribution suggests a relatively balanced
macronutrient profile, with carbohydrates being the primary energy source followed by fats and
proteins. In terms of food group consumption, grains represent the largest proportion of participants'
diets, contributing to 50% of total calories. Fruits and vegetables comprise 30% of the diet, while dairy
and protein sources each contribute 15%.
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Figure 1: Calorie intake in the study participants
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Figure 2: Food group consumptions in the study participants
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Table 2 presents the mean values and standard deviations of various metabolic parameters measured
in the study participants. The mean blood glucose level is 110 mg/dL, with a standard deviation of 15
mg/dL, indicating relatively stable blood glucose levels within the sample. Total cholesterol levels have
a mean value of 180 mg/dL, with a standard deviation of 30 mg/dL. The mean LDL cholesterol level is
120 mg/dL, with a standard deviation of 25 mg/dL, indicating moderate levels of LDL cholesterol, which
is considered a risk factor for cardiovascular disease. Conversely, the mean HDL cholesterol level is 40
mg/dL, with a standard deviation of 10 mg/dL, suggesting relatively low levels of HDL cholesterol,
which is considered protective against cardiovascular disease. Triglyceride levels have a mean value of
150 mg/dL, with a standard deviation of 40 mg/dL. Overall, these metabolic parameters provide
valuable information about the participants' cardiovascular health and risk factors for metabolic
syndrome, which can guide interventions aimed at improving lipid profiles and reducing the risk of
cardiovascular disease in the study population.

Table 2: Metabolic parameters in the study participants

Metabolic Parameters (mg/dL) Values (Mean (SD))
Blood Glucose 110 (15)
Total Cholesterol 180 (30)
LDL Cholesterol 120 (25)
HDL Cholesterol 40 (10)
Triglycerides 150 (40)

Table 3 presents the associations between dietary factors, anthropometric measures, and metabolic
parameters, as determined through both bivariate and multivariate analyses.

Daily Caloric Intake vs. BMI: In the bivariate analysis, there is a moderate positive correlation between
daily caloric intake and BMI (r = 0.40, p = 0.001), indicating that higher caloric intake is associated with
higher BMI values. After adjusting for potential confounders in the multivariate analysis, the
association remains significant (B = 0.30, p < 0.001), suggesting that daily caloric intake independently
predicts BMI, with each unit increase in caloric intake associated with a 0.30 unit increase in BMI.

Carbohydrate Intake vs. Blood Glucose: In the bivariate analysis, there is a weak positive correlation
between carbohydrate intake and blood glucose levels (r = 0.20, p = 0.025), indicating that higher
carbohydrate intake is associated with slightly elevated blood glucose levels. However, this association
becomes non-significant after adjusting for other factors in the multivariate analysis (B = 0.15, p =
0.070), suggesting that carbohydrate intake may not independently predict blood glucose levels after
accounting for potential confounders.

Protein Intake vs. Triglycerides: In the bivariate analysis, there is a moderate negative correlation
between protein intake and triglyceride levels (r = -0.25, p = 0.010), indicating that higher protein
intake is associated with lower triglyceride levels. This association remains significant after adjusting
for potential confounders in the multivariate analysis (B = -0.20, p = 0.015), suggesting that protein
intake independently predicts triglyceride levels, with each unit increase in protein intake associated
with a 0.20 unit decrease in triglyceride levels.

Total, LDL, and HDL Cholesterol vs. Dietary Factors: There are no significant associations between total
cholesterol, LDL cholesterol, HDL cholesterol, and dietary factors observed in either the bivariate or
multivariate analyses, indicating that these metabolic parameters are not significantly influenced by
the dietary factors considered in this study.
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Table 3: Associations between dietary factors, anthropometric measures, and metabolic parameters

Association Bivariate Analysis (Correlation) Multivariate Analysis (B
coefficient)
r P value B P value
Daily Caloric Intake vs. BMI 0.40 0.001 0.30 <0.001
Carbohydrate Intake vs. Blood 0.20 0.025 0.15 0.070
Glucose
Protein Intake vs. Triglycerides -0.25 0.010 -0.20 0.015
Total Cholesterol vs. Dietary Not significant Not significant
Factors
LDL Cholesterol vs. Dietary Not significant Not significant
Factors
HDL Cholesterol vs. Dietary Not significant Not significant
Factors

Table 4 presents the results of subgroup analyses by demographic variables, including age, gender, and
parental education, to identify disparities and determinants of childhood obesity. In terms of age,
younger children (6-8 years) show a stronger positive correlation between daily caloric intake and BMI
compared to older children (9-12 years), indicating that dietary habits may have a greater impact on
BMI in younger age groups. Additionally, protein intake is inversely correlated with triglyceride levels
in both age groups, but the association is stronger in older children, suggesting potential age-related
differences in metabolic responses to dietary factors. Regarding gender, males have a higher mean
daily caloric intake compared to females, while carbohydrate intake shows a stronger association with
blood glucose levels in females. Furthermore, parental education level is inversely associated with
mean BMI, with children of parents with higher education levels having lower BMI values. Interestingly,
parental education level is positively correlated with daily fruit and vegetable intake, underscoring the
importance of parental influence on dietary habits and childhood obesity prevention.

Table 4: Subgroup analyses by demographic variables

Subgroup Association Results (Correlation/Comparison)
Analysis r P value
Age Daily Caloric Intake vs. BMI Younger Children (6-8 years) 0.45 <0.001
Older Children (9-12 years) 0.35 <0.001
Protein Intake vs. Younger Children (6-8 years) -0.20 0.025
Triglycerides Older Children (9-12 years) -0.30 0.005
Gender Mean Daily Caloric Intake Male: 1900 kcal/day 0.020
Female: 1700 kcal/day
Carbohydrate Intake vs. Male 0.15 0.070
Blood Glucose Female 0.25 0.010
Parental Mean BMI Bachelor's degree or higher: 26 0.015
Education kg/mA2
High school or less: 28 kg/m”2,
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Daily Fruit and Vegetable Parental Education 0.30 0.005
Intake

Discussion:

In this study, we examined the demographic characteristics, dietary patterns, anthropometric
measurements, metabolic parameters, and their associations in a cohort of 100 children aged 6 to 12
years. The findings from Table 1 indicate a relatively homogeneous distribution in age, with a mean
age of 9.2 years, and a nearly equal representation of genders. The diverse educational backgrounds
of parents underscore the socio-economic variability within the sample. Anthropometric
measurements revealed that, on average, the participants were classified as overweight based on their
BMI, with a mean BMI of 27.3 kg/m?, indicating a significant public health concern regarding childhood
obesity. Additionally, the mean waist circumference of 80 cm suggested central adiposity, further
emphasizing the risk for metabolic complications.

Figures 1 and 2 showcased the dietary patterns and food group consumption of the participants. The
relatively balanced macronutrient distribution in their diets, with carbohydrates being the primary
energy source followed by fats and proteins, reflects a typical dietary composition observed in
children. However, the higher contribution of grains compared to fruits and vegetables warrants
attention, suggesting potential dietary modifications to promote healthier food choices among
children. Table 2 provided insights into the metabolic health of the participants, with relatively stable
blood glucose levels but concerning lipid profiles, including elevated total cholesterol and triglyceride
levels, along with lower levels of protective HDL cholesterol. These findings underscore the importance
of early intervention strategies to mitigate the risk of cardiovascular disease in this population.

Subsequent analyses, as presented in Table 3, explored the associations between dietary factors,
anthropometric measures, and metabolic parameters. The results revealed significant correlations
between daily caloric intake and BMI, as well as between protein intake and triglyceride levels,
highlighting the intricate relationship between dietary habits and metabolic health in children.
However, the lack of significant associations between carbohydrate intake and blood glucose levels in
the multivariate analysis suggests the need for further investigation into the role of carbohydrates in
metabolic health.

Lastly, Table 4 delved into subgroup analyses by demographic variables, revealing important disparities
and determinants of childhood obesity. Younger children exhibited stronger associations between
caloric intake and BMI compared to older children, while gender differences were observed in dietary
intake patterns and metabolic responses. Additionally, parental education emerged as a significant
predictor of both BMI and dietary habits, emphasizing the critical role of parental influence in shaping
childhood obesity risk.

The findings of this study shed light on the demographic characteristics, dietary patterns,
anthropometric measures, and metabolic parameters of children aged 6 to 12 years, providing
valuable insights into the complex interplay between these factors in childhood obesity. Comparing
our results with previous studies can help contextualize our findings and identify similarities or
differences across populations.
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Our study revealed a mean BMI of 27.3 kg/m”2 among participants, suggesting an overall classification
of overweight. This finding aligns with the growing prevalence of childhood obesity reported in
numerous studies worldwide (Ogden et al., 2018;[3] NCD Risk Factor Collaboration, 2020 [6]). Similarly,
our observation of a balanced macronutrient profile in the participants' diets, with carbohydrates
contributing 50% of total energy intake, is consistent with dietary patterns observed in other pediatric
populations (Skinner et al., 2018;[2] Afshin et al., 2019 [7]).

Regarding metabolic parameters, our study found mean blood glucose levels of 110 mg/dL and
triglyceride levels of 150 mg/dL, indicating relatively stable blood glucose levels and moderate
triglyceride levels. These findings are comparable to those reported in previous studies examining
metabolic parameters in children with obesity (Morrison et al., 2020 [8]). Our subgroup analyses by
demographic variables revealed intriguing associations between dietary factors, anthropometric
measures, and metabolic parameters across different age groups, genders, and parental education
levels. Notably, younger children exhibited a stronger positive correlation between daily caloric intake
and BMI compared to older children, suggesting potential age-related differences in the impact of
dietary habits on weight status. This finding echoes the results of studies highlighting the importance
of early intervention in addressing childhood obesity (Kipping et al., 2018;[9] Sahoo et al., 2015[4]).

Furthermore, our observation of higher mean daily caloric intake among male participants compared
to females is consistent with previous studies reporting gender disparities in dietary habits and energy
intake (Archer et al., 2018 [10]). Similarly, the positive correlation between parental education level
and daily fruit and vegetable intake underscores the influence of socioeconomic factors on dietary
behaviors in children, as reported in numerous studies (Darmon & Drewnowski, 2008;[5] Hanson et
al., 2018 [11]).

In summary, our findings provide comprehensive insights into the complex interplay between
demographic factors, dietary habits, anthropometric measures, and metabolic health in children.
These results underscore the urgent need for targeted interventions and public health policies aimed
at promoting healthier lifestyles and reducing the burden of childhood obesity and associated
metabolic complications.

Conclusion:

Our study provides valuable insights into the demographic characteristics, dietary patterns,
anthropometric measures, and metabolic parameters of children aged 6 to 12 years, offering a
comprehensive understanding of childhood obesity and its determinants. Our findings highlight the
prevalence of overweight among the study participants, with a mean BMI of 27.3 kg/m”2, and reveal
a balanced macronutrient profile in their diets, with carbohydrates being the primary energy source.
Despite this, significant associations were observed between dietary factors and metabolic
parameters, with daily caloric intake independently predicting BMI and protein intake inversely
associated with triglyceride levels. Subgroup analyses further elucidated disparities in dietary habits
and metabolic responses across different age groups, genders, and parental education levels. Notably,
younger children exhibited a stronger correlation between caloric intake and BMI, while males had
higher mean daily caloric intake compared to females. These findings underscore the importance of
early intervention and targeted strategies to address childhood obesity, taking into account
demographic factors and socioeconomic influences. Moving forward, efforts should focus on
promoting healthier dietary behaviors and lifestyle habits from an early age to mitigate the burden of
childhood obesity and improve long-term health outcomes. Further research is warranted to explore
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the complex interactions between dietary factors, metabolic parameters, and demographic variables,
allowing for more tailored and effective interventions in combating childhood obesity.
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