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Abstract 

Introduction: Childhood obesity is a global health concern, necessitating research on Body Mass Index (BMI) 

patterns among primary school children. This study investigates BMI trends across academic progression among 

primary school boys in Jashore District, Bangladesh. The study aims to analyze BMI patterns and their association 

with academic progression among primary school boys, informing interventions for obesity prevention and 

management. Method: Data were collected from 300 boys in Classes 1 to 5 across urban, suburban, and rural 

schools. Height, weight, and BMI were measured using standardized methods. Statistical analyses included 

descriptive statistics, tests of normality, and non-parametric tests. Results: The findings revealed a progressive 

increase in weight with advancing academic classes. Significant differences were observed between Class 1 and 

all other classes (p < .05), indicating that weight varied significantly across academic levels. Additionally, significant 

differences were found between Class 2 and Classes 3, 4, and 5, as well as between Class 3 and Classes 4 and 5. 

However, the difference between Class 3 and Class 4 was not statistically significant (p = .095). Similar to weight, 

height exhibited a progressive pattern with increasing academic classes. Significant differences were detected 

between Class 1 and all other classes (p < .05), indicating significant variation in height across academic levels. 

Furthermore, significant differences were observed between several pairs of classes, except for Class 2 and Class 

3, where the difference was not statistically significant (p = .192). The study also found a progressive trend in BMI 

growth with higher academic classes. Significant differences were observed between Class 1 and all other classes 

(p < .05), as well as between Class 2 and Classes 4 and 5, and between Class 2 and Class 3. However, no 

significant difference was found between Class 3 and Class 4 (p = .914). Conclusion: The study highlights the 

importance of monitoring BMI trends to inform interventions promoting healthy growth and development among 

primary school boys. This research contributes valuable insights for obesity prevention and management strategies 

in Jashore District. 
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Resumen 

Introducción: La obesidad infantil es un problema de salud mundial que requiere investigación sobre los patrones 

del Índice de Masa Corporal (IMC) entre los niños de la escuela primaria. Este estudio investiga las tendencias del 

IMC a lo largo de la progresión académica entre los niños de la escuela primaria en el distrito de Jashore, 

Bangladesh. El estudio tiene como objetivo analizar los patrones de IMC y su asociación con la progresión 

académica entre los niños de la escuela primaria, informando las intervenciones para la prevención y el manejo de 

la obesidad. Método: Se recopilaron datos de 300 niños en las clases 1 a 5 en escuelas urbanas, suburbanas y 

rurales. La altura, el peso y el IMC se midieron utilizando métodos estandarizados. Los análisis estadísticos 

incluyeron estadísticas descriptivas, pruebas de normalidad y pruebas no paramétricas. Resultados: Los 

hallazgos revelaron un aumento progresivo en el peso con las clases académicas avanzadas. Se observaron 

diferencias significativas entre la Clase 1 y todas las demás clases (p < .05), lo que indica que el peso varió 

significativamente entre los niveles académicos. Adicionalmente, se encontraron diferencias significativas entre la 

Clase 2 y las Clases 3, 4 y 5, así como entre la Clase 3 y las Clases 4 y 5. Sin embargo, la diferencia entre la 
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Clase 3 y la Clase 4 no fue estadísticamente significativa (p = .095). Similar al peso, la altura exhibió un patrón 

progresivo con el aumento de las clases académicas. Se detectaron diferencias significativas entre la Clase 1 y 

todas las demás clases (p < .05), lo que indica una variación significativa en la altura entre los niveles académicos. 

Además, se observaron diferencias significativas entre varios pares de clases, excepto para la Clase 2 y la Clase 

3, donde la diferencia no fue estadísticamente significativa (p = .192). El estudio también encontró una tendencia 

progresiva en el crecimiento del IMC con clases académicas más altas. Se observaron diferencias significativas 

entre la Clase 1 y todas las demás clases (p < .05), así como entre la Clase 2 y las Clases 4 y 5, y entre la Clase 2 

y la Clase 3. Sin embargo, no se encontraron diferencias significativas entre la Clase 3 y la Clase 4 (p = .914). 

Conclusión: El estudio destaca la importancia de monitorear las tendencias del IMC para fundamentar 

intervenciones que promuevan el crecimiento y desarrollo saludables en niños de primaria. Esta investigación 

aporta información valiosa para las estrategias de prevención y control de la obesidad en el distrito de Jashore. 

Palabras Clave: Patrones del IMC, Progreso académico, Niños de primaria, Distrito de Jashore, Bangladesh. 

 

Introduction 

The Body Mass Index (BMI) is a widely recognized measure used to assess the weight status of individuals 

(Çakmur, 2023; Hales et al., 2022). It is calculated by dividing a person’s weight in kilograms by the square of their 

height in meters (Blackburn & Jacobs, 2014). BMI helps categorize individuals into weight groups, such as 

underweight, normal weight, overweight, and obese (Lebiedowska et al., 2021; Weir & Jan, 2024). In recent years, 

there has been growing concern over rising rates of childhood obesity and overweight, particularly in Asia (Parvin 

et al., 2024; De Onis et al., 2010; Mistry & Puthussery, 2015; Tee, 2002). 

Childhood and adolescence are critical periods of growth and development, marked by rapid physical, 

cognitive, and emotional changes (Iqbal et al., 2024; Ramesh, 2022; Scott & Saginak, 2016). These early years lay 

the foundation for lifelong health, making it essential to understand the factors influencing health outcomes. Among 

these, education plays a crucial role, as it can profoundly impact both physical and mental well-being (García 

Bacete et al., 2014; Jetten et al., 2012). 

Numerous studies have documented the positive relationship between educational attainment and health 

outcomes, showing that higher levels of education are associated with reduced chronic disease prevalence, lower 

mortality rates, and better general health (Hayward & Farina, 2023; Cantu et al., 2021; Raghupathi & Raghupathi, 

2020). The mechanisms behind this relationship involve a variety of socioeconomic, behavioral, and psychosocial 

factors (Kuzhiyengal Mambra & Kotian, 2023). Anthropometric measurements, such as BMI, height, and weight, 

are widely used to assess the growth and nutritional status of children and adolescents (Kamruzzaman et al., 2021; 

Shehzad et al., 2022). Changes in these measures reflect not only biological development but also environmental 

factors such as diet, physical activity, and socioeconomic conditions (Bae et al., 2011; Lee et al., 2000). 

While much of the existing research on the link between education and health has focused on adults, the 

impact of education on children's anthropometric outcomes is still relatively underexplored. Academic class 

progression represents a significant transition in a child’s life, involving increased cognitive and social demands, 

which may influence their physical health and behavior (Hirst et al., 2011). As students move through different 

academic levels, they are exposed to varying academic challenges, peer interactions, and extracurricular activities, 

all of which may impact their growth and development (Boby & Shara, 2023; Feldman & Matjasko, 2005; Gorski, 

2021; Shaunessy-Dedrick et al., 2015). Despite the growing interest in the relationship between education and 

health, only a limited number of studies have specifically examined how academic progression influences 

anthropometric outcomes among children. 

Childhood obesity is a growing public health concern globally, with significant implications for both physical 

and mental well-being. In Bangladesh, as in many other countries, the rising prevalence of childhood obesity 

highlights the need to understand the underlying factors that shape children's growth patterns. Addressing 

childhood obesity effectively requires research into how various social, environmental, and behavioral factors 

influence BMI and related health outcomes, particularly among vulnerable groups such as primary school children. 

This study aims to address this gap by examining the association between academic class progression and 

anthropometric measurements among primary school boys in Jashore District, Bangladesh. Existing research in 

Bangladesh has focused predominantly on girls (Parvin et al., 2024), leaving a gap in understanding BMI patterns 

among boys. Boys may exhibit different growth trajectories due to variations in physical activity levels, dietary 

habits, and other environmental influences. The present study builds on the research of (Parvin et al. 2024), which 

analyzed BMI patterns among girls in Jashore District, and extends the focus to boys to provide a more 

comprehensive understanding of childhood obesity in the region. By analyzing longitudinal data, this study aims to 
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explore how BMI, height, and weight evolve as boys’ progress through academic levels. Understanding these 

dynamics is essential for developing effective public health initiatives and education policies that promote healthy 

growth and development in this population. 

 

Material and Methods 

Participants  

The study included 300 primary school boys, aged 6 to 11 years, from five primary schools in the Jashore 

district of Bangladesh. Participants were selected through a random sampling process to ensure fairness and avoid 

bias. From each school, 12 boys were randomly chosen per academic level (Classes 1 to 5), totaling 60 boys from 

each school. This provided an even distribution of 60 boys per academic level, with 12 boys from each class in 

each school (Table 1). 

The schools represented different geographical regions, categorized as urban, suburban, and rural. This 

stratified selection process ensured balanced representation of participants based on both age and geographical 

location. 

Table 1. Distribution of Participants by Academic Level, Age, and Geographical Region 

Academic 
Level 

Age Range 
(Years) 

School 1 
(Urban) 

School 2 
(Urban) 

School 3 
(Suburban) 

School 4 
(Rural) 

School 5 
(Rural) 

Total 
(n) 

Class 1 6-7 12 12 12 12 12 60 

Class 2 7-8 12 12 12 12 12 60 

Class 3 8-9 12 12 12 12 12 60 

Class 4 9-10 12 12 12 12 12 60 

Class 5 10-11 12 12 12 12 12 60 

Total 6-11 60 60 60 60 60 300 

 

Criterion measure 

BMI was the measuring criterion for the present study. BMI was measured by measuring their height (m) 

and weight (Kg).   

 

Instruments and tools used 

The study utilized a digital weight machine and a stadiometer to accurately measure the weight and height 

of the participants. The Body Mass Index (BMI) was calculated using the formula: weight (kg) divided by the square 

of the height (m²). In addition to the anthropometric measurements, demographic information was collected using a 

structured data sheet. This demographic data included participants’ age, academic level (Class 1 to 5), 

geographical location (urban, suburban, or rural), and socioeconomic status, which was assessed based on 

parental occupation and household income. All data were systematically recorded by trained data collectors to 

ensure accuracy and consistency throughout the process. 

 

Procedure for collecting data   

 A survey was conducted to measure the height and weight of primary school boys in the Jashore district. 

Trained data collectors visited the selected schools, following standardized procedures. Height was measured 

using a stadiometer, while weight was measured with a calibrated scale to ensure accuracy. Schools were selected 

through random sampling, and consent was obtained from parents, guardians, or teachers after they were informed 

about the study’s purpose and scope. Ethical considerations were prioritized throughout the process to maintain 

participant privacy and confidentiality. This careful approach to data collection aimed to provide a detailed 

understanding of BMI patterns in primary school boys, supporting the development of interventions for managing 

overweight and obesity within this group. 
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Statistical Analysis 

BMI was calculated using the standard formula: 

BMI = Weight (kg) / [Height (m)] ² 

The calculated BMI values were categorized according to the World Health Organization (WHO) guidelines 

for classifying underweight, normal weight, overweight, and obesity. Descriptive statistics, including mean and 

standard deviation, were used to summarize height, weight, and BMI data. To assess the distribution of the data, 

normality tests (Kolmogorov-Smirnov and Shapiro-Wilk tests) were performed. Given that some variables were not 

normally distributed; non-parametric tests were employed. The Mann-Whitney U test was used for pairwise 

comparisons to determine significant differences between academic classes in terms of weight, height, and BMI. 

All statistical analyses were performed using the SPSS software package, a widely recognized tool for 

research data analysis. A significance level of 0.05 was set, and p-values less than 0.05 were considered 

statistically significant. This comprehensive statistical approach ensured the robustness and reliability of the 

findings. 

 

Results 

Table 2. Analysis of Normality and Non-parametric Testing 

Category  Academic year Kolmogorov-Smirnova  Shapiro-W ilk  

Statistic df Sig. Statistic  df  Sig.  

 Age  Class 1 .357 60 .000 .635 60 .000 

Class 2 .296 60 .000 .665 60 .000 

Class 3 .236 60 .000 .814 60 .000 

Class 4 .235 60 .000 .842 60 .000 

Class 5 .218 60 .000 .805 60 .000 

 Height  Class 1 .087 60 .200* .978 60 .359 

Class 2 .271 60 .000 .579 60 .000 

Class 3 .141 60 .005 .921 60 .001 

Class 4 .090 60 .200* .981 60 .457 

Class 5 .103 60 .175 .969 60 .137 

 Weight  Class 1 .139 60 .006 .931 60 .002 

Class 2 .140 60 .005 .954 60 .024 

Class 3 .161 60 .000 .888 60 .000 

Class 4 .171 60 .000 .920 60 .001 

Class 5 .167 60 .000 .944 60 .009 

 BMI  Class 1 .125 60 .020 .936 60 .004 

Class 2 .128 60 .016 .781 60 .000 

Class 3 .181 60 .000 .874 60 .000 

Class 4 .200 60 .000 .877 60 .000 

Class 5 .098 60 .200* .955 60 .028 

 

Table 2 presents the results from the Kolmogorov-Smirnov and Shapiro-Wilk tests, assessing the normality 

of BMI scores among primary school boys across different classes. These tests are suitable for small sample sizes 

(<50) but can also handle larger sample sizes up to 2000. The findings indicate that BMI scores for primary school 

boys in Class-1 through Class-5 were not normally distributed. As a result, non-parametric statistical tools, such as 

the Mann-Whitney U test, were utilized to analyze the data and draw inferences. With a significance level (p-value) 

set at 0.05, differences between BMI scores among different classes were considered significant if p was less than 
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0.05. By opting for non-parametric testing, the researcher ensured robust analysis and interpretation of the 

collected data, despite deviations from normal distribution observed in the BMI scores across various class levels. 

Observation of Height 
 

 

 

 

 

 

 

 

 

 

 

 

 

                           Figure 1. Mean and Standard Deviation of Height from class one to five 

 

Here, figure-1 shows the mean values and standard deviation of height from class one to five where class 

1 values is 120.08 cm ± 5.26, class 2 value is 125.38 cm ± 13.45, class 3 value is 126.68 cm ± 8.84, class 4 value 

is 131.4 cm ± 7.32 and class 5 value is 140.86 cm ± 8.50.  

 

Observation of Weight 

 

Figure 2. Mean and Standard Deviation of Weight from class one to five  
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Here, figure-3 shows the mean values and standard deviation of weight from class one to five where class 

1 values is 21.52 Kg ± 3.68, class 2 value is 24.35 Kg ± 4.32, class 3 value is 28.53 Kg ± 7.55, class 4 value is 

30.53 Kg ± 7.21 and class 5 value is 36.4 Kg ± 8.31. 

 

Observation of BMI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Mean and Standard Deviation of BMI from class one to five 

Here, figure-3 shows the mean values and standard deviation of weight from class one to five where class 

1 values is 15.04± 1.68, class 2 value is 15.68± 1.97, class 3 value is 17.63 ± 3.27, class 4 value is 17.45± 2.96 

and class 5 value is 18.21± 2.99  

Table 3. Hypothesis test summary 

Null Hypothesis  Test  Sig.  Decision  

The distribution of Height is the 

same across categories of class  

Independent sample Kruskal- Wallis 

Test  

.000  Reject the null 

hypothesis  

The significance level is p ≤ .05 

 

Table 4. Summary Statistics and Post Hoc Test Results for Height Across Classes 

Class Mean SD Post Hoc (Mann-Whitney U Test) P Value Remark 

Class I 120.08 cm ± 5.26 Class I - Class II .007 Significant 

Class II 125.38 cm ± 13.45 Class I - Class III .000 Significant 

Class III 126.68 cm ± 8.84 Class I - Class IV .000 Significant 

Class IV 131.40 cm ± 7.32 Class I - Class V .000 Significant 

Class V 140.86 cm ± 8.50 Class II - Class III .192 Not Significant 

   Class II - Class IV .000 Significant 

   Class II - Class V .000 Significant 

  

Class 1 ss 2 Cla Class 3 Class 4 Class 5 
Mean (KG/m2) 15.04 .68 15 17.63 17.45 18.21 
SD 1.68 1. 97 3.27 7.21 2.99 
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   Class III - Class IV .002 Significant 

   Class III - Class V .000 Significant 

   Class IV - Class V .000 Significant 

Table 4 presents the average height across different classes, indicating significant differences. Class I 

(120.08 cm) is significantly shorter than all other classes. Classes II (125.38 cm), III (126.68 cm), IV (131.40 cm), 

and V (140.86 cm) show a progressive increase in height, with Class V being the tallest. Classes II and III do not 

differ significantly from each other, but both are taller than Class I. Classes IV and V also show significant 

differences from Class each other, indicating a clear trend of increasing height with class level and I. 

 

Table 5. Hypothesis test summary 

Null Hypothesis  Test  Sig.  Decision  

The distribution of weight is the same  

across categories  of class  

Independent sample  

Kruskal- Wallis Test  

.000  Reject the null hypothesis  

The significance level is α=.05. 

 

Table 6. Summary Statistics and Post Hoc Test Results for Weight Across Classes 

Class Mean SD Post Hoc (Mann-Whitney U Test) P Value Remark 

Class I 21.52 kg ± 3.68 Class I - Class II .006 Significant 

Class II 24.35 kg ± 4.32 Class I - Class III .000 Significant 

Class III 28.53 kg ± 7.55 Class I - Class IV .000 Significant 

Class IV 30.53 kg ± 7.21 Class I - Class V .000 Significant 

Class V 36.40 kg ± 8.31 Class II - Class III .003 Significant 

   Class II - Class IV .000 Significant 

   Class II - Class V .000 Significant 

   Class III - Class IV .095 Not Significant 

   Class III - Class V .000 Significant 

   Class IV - Class V .002 Significant 

*The significance level is p≤.05. 

Table 6 reveals significant differences in mean weight among the classes. Class I has the lowest average 

weight (21.52 kg), while Class V has the highest (36.40 kg). Each class is significantly heavier than Class I, with 

Classes II (24.35 kg), III (28.53 kg), and IV (30.53 kg) all significantly differing. However, Classes III and IV do not 

show significant differences in weight, suggesting similarities between these middle classes. 

Table 7. Hypothesis test summary 

Null Hypothesis  Test  Sig.  Decision  

The distribution of  

BMI is the same across categories 

of class  

Independent sample Kruskal-

Wallis Test  

.000  Reject the null 

hypothesis  

*The significance level is p≤.05. 

Table 8 shows that Class I has the lowest mean BMI (15.04), which is significantly different from the higher 

classes. Class V has the highest mean BMI (18.21), with significant differences noted from all lower classes. 

Classes II (15.68) and III (17.63) show significant differences from Class I, while Class IV (17.45) does not differ 

significantly from Classes III or V. This suggests that while there are overall trends in BMI across classes, some 
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middle classes exhibit similarities. Overall, the results from these tables indicate significant variations in height, 

weight, and BMI across different classes, with Class I consistently showing lower measurements compared to the 

higher classes, highlighting potential influences of class status on these physical characteristics. 

 

Table 8. Summary Statistics and Post Hoc Test Results for BMI Across Classes 

Class Mean SD Post Hoc (Mann-Whitney U Test) P Value Remark 

Class I 15.04 ± 1.68 Class I - Class II .009 Significant 

Class II 15.68 ± 1.97 Class I - Class III .000 Significant 

Class III 17.63 ± 3.27 Class I - Class IV .000 Significant 

Class IV 17.45 ± 2.96 Class I - Class V .000 Significant 

Class V 18.21 ± 2.99 Class II - Class III .006 Significant 

   
Class II - Class IV .004 Significant 

   
Class II - Class V .000 Significant 

   
Class III - Class IV .914 Not Significant 

   
Class III - Class V .107 Not Significant 

   
Class IV - Class V .133 Not Significant 

 

Discussion 

The findings of this study demonstrate a significant association between academic class progression and 

various anthropometric measurements, including weight, height, and BMI among participants. These results align 

with previous research indicating the influence of educational attainment on health outcomes and behaviors (Cutler 

& Lleras-Muney, 2010; Raghupathi & Raghupathi, 2020). As students’ progress through academic levels, there is a 

marked increase in weight, height, and BMI, suggesting implications for their overall health and well-being. 

Regarding weight, the analysis reveals a significant correlation with academic class progression. Pairwise 

comparisons between different academic classes yield p-values indicating significant differences in weight. 

Specifically, as students transition from lower to higher academic classes, there is a consistent increase in weight, 

suggesting a cumulative effect of academic advancement on weight gain. This progressive trend in weight is 

consistent with existing literature, which suggests that higher levels of education may be associated with increased 

body weight due to improved access to resources and lifestyle changes (Kimbro et al., 2008; Lee & Seon, 2019; 

Wang et al., 2022). 

Similarly, a significant relationship between height and academic class progression was observed. The 

pairwise comparison results indicate notable differences in height among students in various academic classes. 

The progressive increase in height aligns with expected growth patterns during adolescence, although variations 

may arise from genetic, environmental, and socioeconomic influences (Sanders et al., 2017; Limony et al., 2019; 

Wehkalampi et al., 2008). This warrants further investigation to determine whether these changes align with 

healthy growth trajectories or indicate underlying factors affecting height development (Liu et al., 2023; Northstone 

et al., 2013). 

Additionally, the analysis reveals a significant association between BMI and academic class progression. 

Pairwise comparison results indicate marked differences in BMI across academic classes. Higher academic 

attainment often provides individuals with better access to health-promoting resources and opportunities for 

healthier lifestyle choices (Al-Momani, 2021; National Academies of Sciences et al., 2017; World Health 

Organization, 2003). However, the relationship between education and health is complex, with disparities evident 

across different socioeconomic strata (Khalatbari-Soltani et al., 2022). The progressive nature of BMI growth 

suggests that as students move through academic levels, changes in lifestyle factors, dietary habits, and physical 

activity levels may significantly influence BMI. This emphasizes the importance of promoting healthy behaviors 

among students to reduce the risk of unhealthy weight gain and obesity. 

While significant associations were observed for weight, height, and BMI across various academic classes, 

some pairwise comparisons yielded non-significant results. For instance, the comparison between Class 2 and 

Class 3 for height showed a non-significant p-value, indicating no substantial difference between these two 



DOI: 10.34256/ijk2516 

 Int. J. Kinanthrop. 2025, 5(1): 53-64 | 61 

academic classes. Similarly, certain comparisons in BMI also resulted in non-significant findings, suggesting that 

the relationship between academic class progression and BMI may not be uniform across all academic levels. 

Overall, the findings of this study highlight the importance of understanding the impact of academic class 

progression on anthropometric measurements among students. The observed trends in weight, height, and BMI 

underscore the need for comprehensive health promotion initiatives within educational settings to support students 

in maintaining healthy lifestyles and achieving optimal growth and development. Further research is essential to 

explore the underlying factors driving these associations and to inform targeted interventions aimed at enhancing 

the health and well-being of students across different academic levels. 

 

Conclusion 

This study demonstrates a significant relationship between academic class progression and anthropometric 

measurements, including weight, height, and BMI, among primary school boys. The findings indicate a progressive 

increase in these measurements as student’s advance through their academic levels, highlighting the potential 

impact of educational attainment on physical health and development. The results suggest that as students’ 

progress academically, they may experience changes in weight and height that could influence their overall health 

and well-being. These changes could be attributed to various factors, including increased access to resources, 

shifts in lifestyle behaviors, and dietary habits associated with different academic stages. While most pairwise 

comparisons yielded significant results, some non-significant findings indicate the need for further investigation into 

the nuances of these relationships. In light of these findings, it is crucial for educational institutions to implement 

targeted health promotion strategies aimed at encouraging healthy behaviors among students. Such initiatives can 

help mitigate the risks of unhealthy weight gain and promote optimal growth and development. 

Future research should explore the underlying factors driving these associations and evaluate the 

effectiveness of interventions designed to foster healthier lifestyles in educational settings. This study contributes 

valuable insights into the connection between academic progression and physical health, advocating for a 

comprehensive approach to education that prioritizes not only academic achievement but also the overall health 

and well-being of students.  
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