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ABSTRACT 

 

Introduction: Obesity in adolescents has become a growing global health concern affecting 

millions of adolescents in developed as well as developing countries. 

Methods: A community based cross-sectional study was conducted to assess the prevalence 

of adolescent obesity and to determine the association of number of siblings, birth order and 

parental education with obesity among Meitei-Pangal rural and urban adolescents of 

Manipur. A total of 900 adolescents aged 13-18 years were randomly selected from urban 

and rural schools of Manipur. Structured interview schedule was used to collect data of the 

participants on birth order, number of siblings, parental education and anthropometric 

measurements. The data was statistically analyzed using SPSS version 24. 

Results: The mean age and BMI of the participants were 15.880.25 years and 20.000.12 

kg/m2 in rural adolescents while 15.510.32 years and 20.950.14kg/m2 in urban adolescents. 

The results showed that no significant correlation between BMI and birth order of both rural 

adolescents (p- value=0.436) and urban adolescents (p-value=0.373). No significant 

correlation between BMI and number of siblings of rural adolescents (p-value =0.274) and 

urban adolescents (p-value=0.392) were also observed. No statistically significant association 

between the obesity of adolescents with parental education were also found. 

Conclusion: Adolescents’ BMI were driven by neither of their number of siblings nor birth 

order in both rural and urban adolescents. 
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INTRODUCTION 

Obesity is a critical global health issue 

affecting millions of adolescents in both 

developed and developing countries. 

Adolescent obesity is growing very fast and 

leads to a wide range of health problems 

regardless of weight during adulthood. It 

has become increasingly important to 

identify the risk factors, predisposing to 

overweight and obesity from childhood 

onwards (Viswambharan et al., 2020; Roy et 

al., 2022).  

Obesity is an excessive accumulation of fat 

in the body resulting in increase in weight 
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beyond that considered desirable with 

regard to age, height and bone structure. 

This fat deposition may be generalized, or 

may occur preferentially in different adipose 

tissue compartments. The problem of 

overweight and obesity has become a 

serious public health concern throughout the 

world during the last many decades. The 

prevalence of overweight and obesity is 

increasing, and obesity is estimated to be a 

major leading cause of mortality and 

morbidity, causing an estimated 2.6 million 

deaths worldwide and 2.3% of the global 

burdens of disease (Ezzati et al., 2006; 

Vinaykumar et al., 2016).  

Obesity is associated with the onset of 

major chronic diseases, leading to 

complications and also psychosocial 

problems in adolescents (Rohilla et al., 

2014). The magnitude of overweight and 

obesity is alarmingly high globally. In 

recent times, there has been an increase in 

opportunities for adolescents to become 

obese due to their sedentary lifestyles. 

(Mathew et al.,2023). Overweight and 

obesity are now recognized as diseases in 

their own right, both of which are largely 

preventable through lifestyle changes. This 

fact, together with its association with the 

leading causes of illness and death has been 

made by obesity, a high precedence of 

health problem in the World. (Kotian et al., 

2010; Saha,2016). 

According to the World Health 

Organization (WHO), at least 2.8 million 

people die each year globally from being 

overweight or obese, and an estimated 35.8 

million (2.3%) of global Disability-Adjusted 

Life Years (DALYs) are caused by 

overweight or obesity (Karthik & 

Gopalakrishnan, 2018; Piyali et al., 2023). 

The prevalence rate of obesity among 

school-going students is higher in urban 

areas than students in rural areas (Maiti et 

al., 2011; Zainab et al., 2022). It is 

necessary to identify the overweight and 

obesity in early life due to its short- and 

long-term association with morbid issues 

and its influence on young people’s 

psychosocial development (Brambila-Paz et 

al., 2022).  

The influence of birth order on the 

circumstance of obesity has also been 

studied, but the findings are inconsistent in 

former studies. While some authors showed 

higher BMI and greater fat mass between 

first born adolescents (Stettler et al., 2000; 

Celi et al., 2001; Meller et al., 2025), others 

have not observed such associations (Li et 

al., 2007; Wells et al., 2011; Gopinath et al., 

2012). Studies have also shown that a larger 

number of siblings is associated with a 

lower prevalence of obesity in adolescence, 

regardless of whether siblings are younger 

or older (Stettler et al., 2000; Wang et al 

2007). 

The study has reported that parents play an 

important role in shaping their children's 

health behaviors and weight status. Parental 

education level has been associated with 

these outcomes in children (Zecevic et al., 

2010; Butte at al., 2014; Muthuri et al., 

2016). Most studies support the observation 

that among children with siblings, older 

ones are at a lower risk of becoming 

overweight or obese (Chen & Escarce, 

2010; Haugaard et al., 2013; Mosli et al., 

2016; Yu et al., 2020). 

 Therefore, present study aims to assess the 

prevalence of adolescent obesity and to 

determine the association of number of 

siblings, birth order and parental education 

with obesity among Meitei-Pangal 

adolescents residing in urban and rural areas 

of Manipur, Northeast India. 

 

MATERIALS & METHODS 

The present study is a community based 

cross sectional study conducted among 

Meitei-Pangal adolescents residing in urban 

and rural areas of Manipur, Northeast India. 

Data were collected from a total 900 

adolescents (451 males and 449 females) of 

aged 13-18 years from various schools 

selected through stratified random sampling 

techniques. Structured schedule was used to 

collect data of the participants on birth 

order, number of siblings, parental 
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education and anthropometric 

measurements. Before data collection, 

consent was obtained from the respective 

authority/ principal of the schools. Written 

informed consent also obtained from all the 

subjects. The collected data were entered 

into MS-Excel and analyzed using SPSS 

version 24. 

 

RESULT 

A total of 900 adolescents, who were aged 

13-18 years participated in the study. In this 

study, mean age of the participants was 

15.880.25 years in rural adolescents while 

15.510.32 years in urban adolescents. 

Table1 compares the mean Age, BMI, BMI 

centile, Weight, Weight centile, Height and 

Height centile of rural and urban 

adolescents. The overall anthropometric 

values for rural adolescents were as follows: 

mean BMI was 20.000.12 kg/m2, mean 

BMI centile was 25.87, mean Weight was 

53.230.37 kg, mean Weight centile was 

67.82, mean Height was 159.160.36 cm, 

mean Height centile was 172.91. The 

corresponding measurements for urban 

adolescents were 20.950.14kg/m2 for BMI, 

25.85 for BMI centile, 51.860.43 kg for 

Weight, 66 for Weight centile, 157.130.39 

cm for Height, 171 for Height centile. It 

showed that in all anthropometric 

parameters except BMI were higher in rural 

adolescents than those of urban counterpart.  

 
Table1: Comparison of rural and urban adolescents for different anthropometric parameters 

Parameters Rural Urban 

Age 15.880.25 15.510.32 

BMI 20.000.12 20.950.14 

BMI centile 25.87 25.85 

Weight 53.230.37 51.860.43 

Weight centile 67.82 66 

Height 159.160.36 157.130.39 

Height centile 172.91 171 

 
Table 2: Number of Siblings and Obesity 

No. of total siblings Urban Rural 

Obese N () Non-Obese N () Obese N () Non-Obese N () 

Less than three 26 (37.14) 92 (27.79) 32 (26.44) 103 (27.25) 

Four to Seven 41 (58.57) 221 (66.77) 68 (56.20) 268 (70.90) 

Eight and above 3 (4.29) 18 (5.44) 21 (17.35) 7 (1.85) 

p-value 0.387 0.000 

Total 70 331 121 378 

 

Table 2 displays the relationship between 

number of siblings and the prevalence of 

Obesity. In both the study areas, obesity is 

more prevalent among the adolescents 

having four to seven siblings (58.57% in 

urban; 56.20% in rural), followed by 

adolescents having less than three siblings 

(37.14% in urban; 26.44% in rural). 

Adolescents with eight and above sibling 

have the lowest frequency (4.29% in urban 

and 17.35% in rural). No statistically 

significant association was found between 

obesity and their number of siblings in 

urban population with p-value= 0.387. 

 
Table 3: Parental Educational status and Obesity 

Educational Qualification Urban Rural 

Obese N () Non-Obese N () Obese N () Non-Obese N () 

 

 

Father 

Illiterate 7 (10) 42 (12.69) 16 (14.95) 38 (9.69) 

Under Matric 23 (32.86) 121 (36.55) 32 (29.91) 131 (33.42) 

Secondary 22 (31.43) 92 (27.79) 22 (20.56) 116 (29.59) 

Under Graduate 16 (22.86) 61 (18.43) 33 (30.84) 92 (23.47) 
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Post Graduate 2 (2.86) 15 (4.53) 4 (3.73) 15 (3.83) 

p-value 0.771 0.225 

Total 70 331 107 392 

 

 

Mother 

Illiterate 19 (26.76) 82 (24.85) 26 (24.30) 89 (22.70) 

Under Matric 33 (46.48) 161 (48.79) 47 (43.92) 184 (46.94) 

Secondary 15 (21.13) 67 (20.30) 29 (27.10) 91 (23.21) 

Under Graduate 4 (5.63) 19 (5.76) 5 (4.67) 28 (7.14) 

Post Graduate 0 1 0 0 

p-value 0.935 0.815 

Total 71 330 107 392 

 

Table 3 shows the nutritional status in 

relation with their parental educational 

status. Among urban adolescents, 

prevalence of obesity was maximum 

(32.86%) whose fathers attended up to 

matriculation followed by those adolescents 

whose father attended up to secondary 

education (31.43%) and under Graduate 

(22.86%). The least are found among the 

adolescents whose father attend education 

up Post Graduate (2.86%).  

Taking the mother’s education, the 

prevalence of obesity was maximum 

(46.48%) in adolescents whose mothers 

were Under Matric, followed by Illiterate 

(26.76%), Secondary (21.13%), Under 

Graduate (5.63%) and Post Graduate (0%). 

The prevalence of non-obese was maximum 

in adolescents whose father and mother 

were both under matric (36.55% and 48.79, 

respectively).   

No statistically significant association was 

found between the obesity of the urban 

adolescents and their parents’ educational 

status (p-value = 0.225) and (p-value = 

0.815), respectively for father’s and 

mother’s educational status. 

Among the rural adolescents, the prevalence 

of obesity was maximum (30.84%) in 

adolescents whose fathers were Under 

Graduate, followed by Under Matric 

(29.91%), Secondary (20.56%), Illiterate 

(14.95%) and Post Graduate (3.73%). On 

the other hand, the prevalence of obesity 

was maximum (43.92%) in adolescents 

whose mothers were Under Matric, 

followed by Secondary (27.10%), Illiterate 

(24.30%), Under Graduate (4.67%) and Post 

Graduate (0%). The prevalence of non-

obese was maximum in adolescents whose 

fathers and mothers had educational levels 

under matric (29.59% and 46.94%, 

respectively). No statistically significant 

association was found between the obesity 

and father’s (p-value=0.225) and mother’s 

educational status (p-value=0.815) of the 

rural adolescents. 

 
Table 4: Correlation of BMI with Birth Order and number of siblings 

Parameters *r p-value 

Rural Urban Rural Urban 

BMI with Birth Order -0.013 -0.019 0.436 0.373 

BMI with no. of siblings -0.024 -0.036 0.274 0.392 

 

Weak negative correlation was found 

between BMI and birth order of rural 

adolescents (r = -0.013, p-value = 0.436 and 

urban adolescents (r = -0.019, p-value= 

0.373) (table 4). Further, weak correlation 

between BMI and number of siblings of 

rural adolescents (r = -0.024, p-value = 

0.274) and urban adolescents (r = -0.036, p-

value = 0.392) were found. The findings 

showed that no statistically significant 

association of BMI with birth order and 

number of siblings in both rural urban 

adolescents This represents that 

Adolescents’ BMI were driven by neither of 

their number of siblings nor birth order in 

both rural and urban adolescents 
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DISCUSSION 

In the present study, a total of 900 

adolescents from urban and rural schools 

participated. The mean age of the rural 

adolescents was 15.880.25 years and their 

mean BMI was 20.000.12 kg/m2 whereas 

15.510.32 years and 20.950.14 kg/m2 

were the mean age and BMI of the urban 

adolescents. The prevalence of overweight 

and obesity increases daily in Indian 

adolescents, specifically those living in 

urban areas. Socioeconomic and 

behavioural factors play an essential role in 

developing overweight and obesity risk 

(Roy et al., 2022). It was observed in the 

present study, that no statistically significant 

association was found between obesity and 

their number of siblings in urban 

adolescents. Similar result was also reported 

in a study (El-Shaheed et al., 2023) where 

no association between adolescents’ obesity 

and number of siblings were found. This 

came in accordance with a study that did not 

find any relation between siblings’ number 

and adolescents over weight (Hesketh et al., 

2003) and another study reported that no 

significant effects of having siblings on 

overweight (Nemecek et al., 2017). 

The present study also shows that no 

significant correlation between BMI and 

birth order among both rural and urban 

adolescents. These findings were similar to 

the study conducted by El-Shaheed et al., 

(2023), which reported no statistically 

significant interactions based on sibling 

birth order, suggesting that adolescent 

obesity was not driven by whether the 

sibling was younger or older. Research 

conducted by Haugaard et al., (2013) and 

El-Shaheed et al., (2023) observed that no 

significant link between obesity and 

firstborn child compared to children born in 

other birth orders, concluding that a higher 

risk of obesity is explained by the absence 

of siblings rather than birth order.  

Another study on meta-analysis showed that 

both lower birth order and lower number of 

siblings are associated with increased risk of 

overweight/obesity. (F.O. Meller 

et.al,2018). Another research conducted by 

Meller et al., (2015) found that not birth 

order, and number of total siblings, is 

related to the BMI, fat mass index and fat-

free mass index in adolescents. Other 

studies indicated that having a larger 

number of siblings was negatively 

associated with BMI (de Oliveira et al., 

2015; Li et al., 2017; Yu et al., 2020). 

Furthermore, in a population-based cross-

sectional study in Japan reported that larger 

number of order siblings and younger 

siblings, was negatively associated with 

overweight (Ochiai et al., 2012). 

The present findings also showed that no 

statistically significant association between 

the obesity and their parents’ educational 

status. These findings were similar to the 

study conducted by El-Shaheed et al. 

(2023), which reported no significant 

association between parental education and 

the development of obesity. Another study 

reported that parents with the educational 

level- graduation and above with highest 

household per capita monthly income 

reflected a higher prevalence of overweight 

and obesity among adolescents (Roy et al., 

2022). Similarly, another study from 

Colombian and Kenyan sites found that, 

there were positive association between 

parents with higher education level and 

overweight. In contrast, studies from Brazil 

and USA sites found negative association 

between fathers with some college 

education or higher and overweight. (Butte 

et al,2014; Bilić-Kirin et al,2014; Muthuri et 

al ,2014; Muthuri et al,2016) Adolescents 

with higher parental education or healthy 

eating habits were found to have a lower 

probability of obesity (Ha et al., 2005; Lee 

et al., 2021). 

 

CONCLUSION 

In the present study, the prevalence of 

obesity was highest among the Meitei-

Pangal adolescents having four to seven-

sibling in both rural and urban areas. No 

statistically significant association was 

found between obesity and the number of 
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siblings among adolescents in urban 

adolescents. No significant correlation was 

found between BMI and birth order for both 

rural and urban adolescents. The present 

finding also showed no statistically 

significant association between obesity and 

parental educational status among both rural 

and urban adolescents. 
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