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ABSTRACT:  

Objective: To describe and compare anthropometric indices (weight, standing height, 

body mass index - BMI) between Kinh and Khmer ethnic students aged 6 to 17 in the 

Mekong Delta in 2019. 

Subjects and methods: A cross-sectional study was conducted on 3,242 students (1,983 

Kinh students, including 1,051 females and 932 males; 1,259 Khmer students, including 

717 females and 542 males) from grades 1 to 12 in secondary schools in 13 provinces of 

the Mekong Delta. Weight and standing height were measured using Martin 

anthropometric instruments according to standard procedures. Data were processed using 

SPSS 18.0 software, and independent t-tests were used to compare means between the 

two ethnic groups. 

Results: Weight and standing height increased with age in both ethnic groups. Kinh 

students have higher average weight and height than Khmer students at the primary and 

lower secondary levels. At the upper secondary level, Khmer males are taller than Kinh 

males (12th grade: 169 cm vs. 165 cm). The BMI of the Kinh group is higher in the 

younger grades, then the difference narrows and is nearly equal in grades 11-12. There are 

statistically significant differences (p < 0.05) in weight and BMI in most grades, and height 

is higher in many grades. 

Conclusion: The study notes significant differences in anthropometric indicators 

between Kinh and Khmer students according to gender and age. The results provide 

distinct anthropometric reference data by ethnicity, contributing to the scientific basis for 

developing appropriate school nutrition and health care programs in the Mekong Delta 

region 

 

1. INTRODUCTION 

Anthropometry plays a crucial role in evaluating physical growth, nutritional status, and health conditions in children and 

adolescents. Basic anthropometric measurements such as body weight, standing height, and indices derived from these 

measurements, especially body mass index (BMI), are widely applied in epidemiological and clinical studies to monitor child 

growth and development 1,2. The World Health Organization (WHO) has emphasized that anthropometric assessment is an 

essential component of child health surveillance and public health planning worldwide 3. 



Natural Resources for    
Human Health 
eISSN: 2583-1194 

 

273 
 Natural Resources for Human Health (NRFHH) 

https://nrfhh.com 

Previous studies across different countries have demonstrated that anthropometric characteristics vary considerably depending 

on age, sex, ethnicity, socioeconomic status, and environmental conditions 4-6. Research conducted in the Middle East, including 

Bahrain and the United Arab Emirates, has provided population-specific reference values for BMI and body composition in 

children and adolescents, highlighting the necessity of local growth standards rather than relying solely on international 

references 7-9. 

In Africa, several cross-sectional studies among school-aged children have reported wide variations in height, weight, and BMI, 

often reflecting differences in nutritional intake, living conditions, and access to healthcare services 10-13. Similar findings have 

been observed in European populations, where excess weight and obesity among school children have emerged as major public 

health concerns, with anthropometric indices serving as reliable indicators for early detection of nutritional disorders 14,15. 

Studies from Asian countries such as India, Iran, Pakistan, and China have also documented significant differences in 

anthropometric measures among children and adolescents, influenced by rapid socioeconomic changes, urbanization, and 

lifestyle transitions 16-19. Furthermore, long-term and cohort studies suggest that abnormal anthropometric indices during 

childhood may predispose individuals to metabolic disorders, cardiovascular diseases, and other chronic health problems later 

in life 20. 

Beyond physical health outcomes, anthropometric status has been linked to psychosocial and behavioral aspects, including 

body image perception, self-esteem, academic performance, and mental health among adolescents 21-23. These associations 

underline the importance of comprehensive anthropometric evaluation not only for physical development but also for overall 

well-being during school age. 

Vietnam is a multi-ethnic country with considerable diversity in cultural practices, dietary habits, and socioeconomic conditions. 

Although some studies have explored health-related issues among Vietnamese school children, including psychological well-

being and lifestyle factors 24, data on anthropometric characteristics stratified by ethnicity remain limited. This gap is particularly 

evident in the Mekong River Delta, where the Kinh ethnic majority and the Khmer ethnic minority coexist under distinct living 

and nutritional conditions. 

Therefore, this study aimed to research anthropometric measures and indices among Kinh and Khmer ethnic pupils aged 6 to 

17 years in the Mekong River Delta in 2019 using a cross-sectional design. The findings are expected to provide ethnicity-

specific anthropometric data, contribute to a better understanding of growth patterns in this region, and serve as a scientific 

basis for developing appropriate school health and nutrition interventions. 

2. MATERIALS AND METHODS 

2.1 Study Design and Sampling 

A cross-sectional study was conducted among Kinh and Khmer ethnic pupils aged 6 to 17 years during the 2018-2019 school 

year. The study population consisted of 1983 Kinh pupils (including 1051 females and 932 males) and 1259 Khmer pupils 

(including 717 females and 542 males) from primary, secondary, and high schools in the Mekong River Delta. All pupils were 

healthy at the time of measurement and voluntarily agreed to participate in the study. 

The sample size is calculated using the formula: 

d

Z
n

2

22

)2/1( 


=
−  

The sample size was calculated using a standard formula with a confidence coefficient Z = 1.96, corresponding to a 95% 

confidence level, a standard deviation (σ), and a desired precision d = 1. 

For the Khmer ethnic group, samples were selected from the two provinces with the highest concentration of Khmer 

populations, Soc Trang and Tra Vinh, focusing on ethnic schools. For the Kinh ethnic group, sampling was carried out across 

13 provinces in the Mekong River Delta. In each selected province, one primary school, one secondary school, and one high 

school were randomly chosen. Within each school, pupils were selected from grades 1 to 12 to achieve the required sample size 

and ensure age representation. 
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2.2 Data Collection and Analysis 

Anthropometric measurements were performed using Martin anthropometric instruments manufactured in Japan, following 

standardized measurement procedures. Mean values of anthropometric variables were calculated, and anthropometric indices 

were derived accordingly. All collected data were analyzed using SPSS version 18.0, and independent t-tests were applied to 

compare mean values and proportions between Kinh and Khmer ethnic pupils. 

3. RESULTS AND DISCUSSION 

Through the study of 1983 Kinh pupils (including 1051 females and 932 males) and 1259 Khmer pupils (including 717 females 

and 542 males), we recorded that the following results. 

3.1 Distribution of the study sample by ethnicity, sex, and grade 

 

(Source: Author’s data analysis) 

Fig 1. Amount of Kinh and Khmer ethnic pupils 

Figure 1 illustrates the distribution of Kinh and Khmer ethnic pupils by sex and grade from grade 1 to grade 12. A total of 

1,983 Kinh pupils participated in the study, including 1,051 females and 932 males, while the Khmer group consisted of 1,259 

pupils, comprising 717 females and 542 males. 

At the primary school level (grades 1-5), the number of Kinh pupils ranged from 58 to 95 females and 62 to 90 males per grade, 

which was higher than that of Khmer pupils (22-45 females and 20-41 males). At the lower secondary level (grades 6-9), Kinh 

pupils continued to predominate, with 77-83 females and 66-74 males, whereas the number of Khmer pupils varied from 22 to 

56 females and 18 to 65 males. 

At the upper secondary level (grades 10-12), the sample size increased markedly in both ethnic groups. Notably, in grade 12, 

the number of Khmer females (160 pupils) exceeded that of Kinh females (110 pupils), while the numbers of Kinh and Khmer 

males were 55 and 90 pupils, respectively. Overall, females outnumbered males in both ethnic groups, particularly at the upper 

secondary school level. 

The distribution of pupils by ethnicity, sex, and grade was relatively balanced, ensuring the representativeness and reliability of 

subsequent comparisons of anthropometric characteristics between Kinh and Khmer pupils. 
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3.2 Weight of Kinh and Khmer ethnic pupils 

 

(Source: Author’s data analysis) 

Fig 2. Weight of Kinh and Khmer ethnic pupils 

Figure 2 presents the mean body weight of Kinh and Khmer pupils by sex and grade. In both ethnic groups, body weight 

increased progressively with grade and age for males and females. 

Among Kinh pupils, the mean weight of females increased from 21.1 kg in grade 1 to 56.8 kg in grade 12, while the mean 

weight of males rose from 21.2 kg to 55.3 kg over the same period. A similar increasing trend was observed among Khmer 

pupils, with female weight increasing from 19.4 kg in grade 1 to 48.3 kg in grade 12, and male weight from 19.6 kg to 54.8 kg, 

respectively. 

At the primary school level (grades 1-5), Kinh pupils generally exhibited higher mean body weight than Khmer pupils in both 

sexes. For example, in grade 5, the mean weight of Kinh females and males was 34.3 kg and 34.2 kg, respectively, compared 

with 28.9 kg and 31.2 kg among Khmer pupils. At the lower secondary level (grades 6-9), differences in body weight between 

the two ethnic groups remained evident, although they tended to narrow in some grades. 

At the upper secondary level (grades 10-12), the mean body weight of Khmer males was comparable to or slightly higher than 

that of Kinh males, reaching 55.3 kg in grade 11 and 54.8 kg in grade 12. In contrast, Kinh females maintained higher mean 

body weight than Khmer females in most grades, particularly in grades 11 and 12 (50.5 kg vs. 48.4 kg and 56.8 kg vs. 48.3 kg, 

respectively). 

The results indicate sex- and ethnicity-related differences in body weight, with Kinh pupils showing higher mean values in most 

grades, especially at younger ages. 
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3.3 Standing height of Kinh and Khmer ethnic pupils 

 

(Source: Author’s data analysis) 

Fig 3. Standing height of Kinh and Khmer ethnic pupils 

Figure 3 shows the mean standing height of Kinh and Khmer pupils by sex and grade. In both ethnic groups, standing height 

increased steadily with grade and age for males and females, reflecting normal physical growth during the school years. 

Among Kinh pupils, the mean standing height of females increased from 116 cm in grade 1 to 166 cm in grade 12, while that 

of males rose from 117 cm to 165 cm. Similarly, Khmer pupils showed a continuous increase in height, with female height 

rising from 115 cm in grade 1 to 158 cm in grade 12, and male height from 117 cm to 169 cm. 

At the primary school level (grades 1-5), Kinh pupils were generally taller than Khmer pupils in both sexes. For example, in 

grade 5, the mean height of Kinh females and males was 139 cm and 138 cm, respectively, compared with 135 cm and 136 cm 

among Khmer pupils. At the lower secondary level (grades 6-9), the difference in standing height between the two ethnic groups 

varied by grade and sex, with Khmer males exceeding Kinh males in some grades, such as grade 8 (165 cm vs. 151 cm). 

At the upper secondary level (grades 10-12), Khmer males exhibited the greatest mean standing height, reaching 166 cm in 

grade 10, 168 cm in grade 11, and 169 cm in grade 12, which was higher than that of Kinh males in the corresponding grades 

(162 cm, 163 cm, and 165 cm, respectively). In contrast, Kinh females remained taller than Khmer females in most upper 

secondary grades. 

The results indicate distinct patterns of standing height according to sex and ethnicity, with Kinh pupils showing greater height 

at younger ages, while Khmer males tended to surpass Kinh males during late adolescence. 

3.4 Body mass index (BMI) of Kinh and Khmer ethnic pupils 

Table 1. BMI index 

 Kinh ethnic pupils Khmer ethnic pupils 

 Female Male Female Male 

1st grade 15.6±0.2 15.4±0.3 14.5±0.3 14.3±0.6 
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 Kinh ethnic pupils Khmer ethnic pupils 

 Female Male Female Male 

2nd grade 15.9±0.3 16.8±0.4 14±0.4 14.7±0.3 

3rd grade 16.9±0.3 17.6±0.4 14.6±0.3 15±0.3 

4th grade 15.8±0.3 16.7±0.4 15.8±0.5 15.7±0.3 

5th grade 17.7±0.4 17.8±0.3 15.9±0.4 16.7±0.4 

6th grade 18±0.4 18.6±0.4 15.4±0.4 15.4±0.4 

7th grade 17.6±0.3 18.9±0.4 17.4±0.4 17.7±0.5 

8th grade 18.6±0.4 19.2±0.4 19.5±0.3 18.7±0.4 

9th grade 19.5±0.3 19.3±0.5 18.3±0.4 17.8±0.4 

10th grade 18.5±0.3 18.2±0.3 19.1±0.3 19±0.4 

11th grade 19.4±0.2 19.3±0.3 19.5±0.2 19.6±0.2 

12th grade 20.7±0.4 20.3±0.4 19.4±0.2 19.2±0.2 

(Source: Author’s data analysis) 

Table 1 presents the mean body mass index (BMI) of Kinh and Khmer pupils by sex and grade. In both ethnic groups, BMI 

generally increased with advancing grade and age, with some fluctuations observed during early adolescence. 

Among Kinh pupils, the mean BMI of females increased from 15.6 ± 0.2 kg/m² in grade 1 to 20.7 ± 0.4 kg/m² in grade 12, 

while that of males rose from 15.4 ± 0.3 kg/m² to 20.3 ± 0.4 kg/m². A gradual increase in BMI was observed throughout 

primary school, followed by a more pronounced rise during the secondary school years. 

In the Khmer ethnic group, female BMI increased from 14.5 ± 0.3 kg/m² in grade 1 to 19.4 ± 0.2 kg/m² in grade 12, while 

male BMI rose from 14.3 ± 0.6 kg/m² to 19.2 ± 0.2 kg/m². Similar to the Kinh group, BMI values tended to increase with age, 

particularly from grades 7 to 12. 

At the primary school level (grades 1-5), Kinh pupils exhibited higher BMI values than Khmer pupils in both sexes. For example, 

in grade 3, the mean BMI of Kinh females and males was 16.9 ± 0.3 and 17.6 ± 0.4 kg/m², respectively, compared with 14.6 

± 0.3 and 15.0 ± 0.3 kg/m² among Khmer pupils. During lower secondary school (grades 6-9), the difference in BMI between 

the two ethnic groups narrowed, with comparable values observed in several grades. 

At the upper secondary level (grades 10-12), BMI values between the two ethnic groups became more similar, particularly 

among males. In grade 11, Khmer pupils showed slightly higher BMI values than Kinh pupils (19.5 ± 0.2 vs. 19.4 ± 0.2 kg/m² 

in females and 19.6 ± 0.2 vs. 19.3 ± 0.3 kg/m² in males). 

The results indicate age-, sex-, and ethnicity-related variations in BMI, with Kinh pupils presenting higher BMI values at younger 

ages, while differences between the two ethnic groups tended to diminish during late adolescence. 

3.5 Comparison of anthropometric measures and indices between Kinh and Khmer pupils 

Table 2. Comparison between anthropometric measures and anthropometric indicator mean in Kinh and Khmer ethnic 

pupils 

 Weight Standing height BMI 

1st grade 0.002 0.002 0.002 

2nd grade 0.001 0.051 0.000 
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 Weight Standing height BMI 

3rd grade 0.000 0.169 0.000 

4th grade 0.071 0.037 0.261 

5th grade 0.000 0.005 0.000 

6th grade 0.04 0.000 0.002 

7th grade 0.497 0.014 0.026 

8th grade 0.024 0.043 0.003 

9th grade 0.027 0.427 0.013 

10th grade 0.014 0.000 0.017 

11th grade 0.012 0.365 0.000 

12th grade 0.000 0.000 0.000 

(Source: Author’s data analysis) 

Table 2 presents the statistical comparison of mean body weight, standing height, and BMI between Kinh and Khmer ethnic 

pupils by grade. Significant differences between the two ethnic groups were observed in most grades and anthropometric 

indicators. 

For body weight, statistically significant differences were found in grades 1, 2, 3, 5, 6, 8, 9, 10, 11, and 12 (p < 0.05). No 

significant differences were observed in grades 4 and 7 (p > 0.05), indicating comparable mean body weight between the two 

ethnic groups in these grades. 

Regarding standing height, significant differences between Kinh and Khmer pupils were observed in grades 1, 4, 5, 6, 7, 8, 10, 

and 12 (p < 0.05). In contrast, no statistically significant differences were found in grades 2, 3, 9, and 11 (p > 0.05), suggesting 

similar height patterns between the two ethnic groups at these ages. 

For BMI, statistically significant differences were detected in all grades except grade 4 (p < 0.05). Particularly strong differences 

were observed in early grades and at the upper secondary level, with p-values below 0.01 in most grades, indicating a clear 

distinction in BMI between Kinh and Khmer pupils. 

The findings demonstrate that ethnicity is significantly associated with variations in anthropometric measures and indices, 

especially for body weight and BMI. The magnitude and consistency of these differences varied by age and developmental 

stage, with more pronounced differences observed during early childhood and late adolescence. 

3.6 Discussion 

This cross-sectional study analyzed anthropometric characteristics of Kinh and Khmer ethnic pupils aged 6-17 years in the 

Mekong River Delta and demonstrated clear differences according to ethnicity, sex, and school grade. The results from sections 

4.1 to 4.5 provide detailed evidence of variations in body weight, standing height, and BMI, reflecting differences in growth 

patterns and nutritional status. 

Regarding the sample structure, the distribution of pupils by ethnicity, sex, and grade was relatively balanced across primary, 

lower secondary, and upper secondary levels, ensuring representativeness for comparisons. Female pupils outnumbered males 

in both ethnic groups, particularly at the upper secondary level, a pattern also reported in school-based anthropometric studies 

in Africa and Asia 10,11,16. The adequate sample size across all grades strengthens the reliability of the observed anthropometric 

differences between Kinh and Khmer pupils. 

Body weight results showed a progressive increase with grade and age in both ethnic groups, which is consistent with normal 

growth trajectories described in previous studies from Nigeria, Pakistan, India, and Iran 1,2,6,16. However, Kinh pupils generally 

had higher mean body weight than Khmer pupils at the primary and lower secondary levels. For example, in grade 5, Kinh 
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females and males weighed 34.3 kg and 34.2 kg, respectively, compared with 28.9 kg and 31.2 kg among Khmer pupils. Similar 

disparities related to ethnicity and socioeconomic background have been reported among primary school children in Nigeria 

and Ghana, where children from more advantaged groups exhibited higher body weight 5,10. At the upper secondary level, the 

difference in body weight narrowed, and Khmer males showed comparable or slightly higher values than Kinh males, suggesting 

a catch-up growth pattern during adolescence. 

Standing height findings also indicated an overall increase with age in both ethnic groups, in line with WHO growth principles 

and international observations 3,4. Kinh pupils were generally taller than Khmer pupils during early school years, such as in 

grade 5 (139 cm vs. 135 cm in females). However, at the upper secondary level, Khmer males surpassed Kinh males in standing 

height, reaching 169 cm in grade 12 compared with 165 cm among Kinh males. This late-adolescent height advantage among 

Khmer males may reflect delayed but prolonged pubertal growth spurts, a phenomenon reported in European and Asian 

adolescent growth studies 4,20. Similar patterns have been observed in populations experiencing early childhood nutritional 

constraints followed by improved adolescent growth conditions 12. 

BMI results demonstrated a general increase with age in both ethnic groups, particularly from grades 7 to 12, corresponding to 

pubertal development and changes in body composition. At the primary school level, Kinh pupils had higher BMI values than 

Khmer pupils, for instance in grade 3 (16.9 vs. 14.6 kg/m² in females). These findings are consistent with studies from Bahrain, 

the UAE, and Greece, which reported higher BMI values among children with better nutritional access during early childhood 
7-9,14. At the upper secondary level, BMI differences between Kinh and Khmer pupils became smaller, and in grade 11, Khmer 

pupils even showed slightly higher BMI values than Kinh pupils. Overall, BMI values in both ethnic groups mostly remained 

within normal ranges, indicating a lower prevalence of overweight and obesity compared with Middle Eastern and European 

populations 9,15. 

The statistical comparisons presented in section 4.5 further confirmed the significant influence of ethnicity on anthropometric 

measures. Significant differences in body weight and BMI were observed in most grades (p < 0.05), particularly at early 

childhood and late adolescence. Standing height differences were significant in several grades but not consistently across all 

ages, suggesting that height is more strongly influenced by pubertal timing and genetic factors than by short-term nutritional 

status. Similar associations between ethnicity, nutritional status, and anthropometric indicators have been reported in studies 

from Nigeria, Uganda, and South Africa 11-13. 

The observed anthropometric differences between Kinh and Khmer pupils may be explained by variations in socioeconomic 

status, dietary habits, physical activity levels, and access to healthcare services. Previous research has shown that dietary intake 

and physical activity significantly affect body composition and BMI in school-aged children 18,23. Moreover, long-term evidence 

suggests that childhood anthropometric status is associated with later risks of metabolic syndrome and cardiovascular diseases 
13,19, highlighting the importance of early monitoring, especially among ethnic minority populations. 

In addition to physical health implications, anthropometric status has been linked to psychosocial outcomes such as body image, 

self-esteem, and mental health during adolescence 21,24. Differences in growth patterns between Kinh and Khmer pupils may 

therefore have broader consequences for overall well-being and academic development, underscoring the need for 

comprehensive, school-based health and nutrition programs tailored to specific ethnic groups. 

In summary, results demonstrate that significant ethnic differences exist in anthropometric measures and indices among school-

aged children in the Mekong River Delta. These findings support the necessity of using ethnicity-specific anthropometric data 

and reinforce the importance of targeted nutritional and health interventions rather than relying solely on international reference 

standards 3,7. 

4. CONCLUSION 

This cross-sectional study provides detailed anthropometric evidence on body weight, standing height, and body mass index 

(BMI) among Kinh and Khmer pupils aged 6-17 years in the Mekong River Delta. The results clearly demonstrate that 

anthropometric characteristics differ by age, sex, and ethnicity throughout the school years. In general, Kinh pupils exhibited 

higher body weight, standing height, and BMI during early childhood and primary school ages. These differences were most 

pronounced in body weight and BMI, indicating potential disparities in early-life nutritional status between the two ethnic 

groups. 
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As age increased, the magnitude of ethnic differences in anthropometric measures gradually decreased. During late adolescence, 

Khmer males surpassed Kinh males in standing height, suggesting a later but more prolonged growth spurt and differences in 

pubertal timing. BMI values in both ethnic groups increased progressively with age and largely remained within normal ranges, 

although ethnic disparities persisted at certain developmental stages. Overall, the findings highlight distinct growth patterns 

between Kinh and Khmer pupils and underscore the importance of considering ethnicity when evaluating physical development 

in Vietnamese children and adolescents. 

Despite its strengths, this study has several limitations that should be carefully considered. First, the cross-sectional design 

restricts the ability to assess individual growth trajectories, growth velocity, and causal relationships between anthropometric 

outcomes and influencing factors. As measurements were taken at a single time point, it is not possible to determine whether 

observed differences reflect long-term growth patterns or temporary developmental variations. 

Second, the study did not collect data on key determinants of growth, such as dietary intake, physical activity levels, household 

socioeconomic status, parental education, or pubertal stage. These factors are known to substantially influence anthropometric 

measures and may partly explain the differences observed between Kinh and Khmer pupils. Third, the study sample included 

only school-attending pupils, which may limit the generalizability of the findings to all children and adolescents in the Mekong 

River Delta, particularly those who have dropped out of school or never attended school. 

Future research should prioritize longitudinal study designs to monitor growth patterns over time and to better understand 

differences in growth velocity, pubertal development, and catch-up growth between ethnic groups. Such studies would allow 

for a more accurate assessment of how early-life nutritional status influences adolescent and adult health outcomes. 

Additionally, future studies should integrate comprehensive data on dietary intake, physical activity, socioeconomic conditions, 

and pubertal maturation to identify the key determinants underlying ethnic disparities in anthropometric indicators. Expanding 

research to include other ethnic minority groups and different geographic regions of Vietnam would further enhance the 

representativeness of anthropometric reference data. These efforts would contribute to the development of population- and 

ethnicity-specific growth standards and support evidence-based public health policies and school-based health and nutrition 

interventions. 
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