
Institute o f Experimental Morphology, Pathology and Anthropology with Museum
Bulgarian Anatomical Society
Acta morphologica et anthropologica, 17 
Sofia #2011

Relation Between Body Composition 
and Some Social Factors and Habits 
in Children and Adolescents
M. Nikolova*, D. Boyadjiev**

'Department Human Anatomy and Physiology, University o f Plovdiv 
"Department Applied Mathematics and Modelling, University o f  Plovdiv

The purpose of this study is to assess how essential the individual factors and social habits and their 
combination are for body composition of a body. It was made a transversal analysis of 1155 girls and 
1114 boys aged 7 to 17 years in 2008/2009 by the anthropometric and bioimpedance-metric methods. 
The estimation of body type nutritional status was made by the discriminatory values of BMI for under­
weight and normal status, overweight and obesity. The survey showed that the complex issue of socio­
economic factors have a determinative role regarding the main body components. The socio-economic 
status can be used as a starting point for predicting the body nutritional status of adolescents.
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Introduction

Studying the influence of the socioeconomic factors on growth and development of chil­
dren and adolescents has a long history. In recent years, attention is drawn to body com­
position of growing organisms and the assessment of body components that make up 
the weight. Experts’ attention is focused on the information which BMI gives to assess 
the type of body nutritional status [1 ,4]. To some extent, the individual differences dur­
ing the intense growth and development also depend on the socio-economic living con­
ditions [2, 5, 8]. The socioeconomic factors traditionally are related to parents’ educa­
tion and occupational status, residential living conditions, income, living standards, etc.

The purpose of this study is to assess how essential the individual factors and so­
cial habits and their combination are for body composition of a body. If it is possible to 
predict the level of body nutritional status on the basis of socio-economic factors and 
habits.
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Materials and Methods

We tested anthropometrically and by the method of bio-impedance analysis 2269 chil­
dren and adolescents from Plovdiv /1114 boys and 1155 girls/, aged 7 to 17 years, in 
2008/2009. The anthropometric program includes 31 indicators, directly measured, -  
height weight, 5 body diameters, 11 circumferential features of the torso and limbs, 
9 skin folds and 4 bone diameters. Through the means of Matiegka’s method [6] we 
estimated the fat, muscle and bone components of body composition, and through Sker- 
lj’s method -  the subcutaneous fat mass [7, 8]. We estimated the absolute and relative 
values of fat and fat-free masses and active cell mass with a bioelectrical impedance 
analyst ABC -  01 “Medas”, equipped with special software [3]. On the basis of anthro­
pometric features we estimated BMI and its two components -  index of active body 
mass /1АВМ/ and index fat mass /IFM/. The estimation of body type nutritional status 
was made by the discriminatory values of BMI for underweight and normal status, 
overweight and obesity. Through inquiry method we collected information on the fol­
lowing determinative socio-economic factors and habits: father’s and mother’s educa­
tional and professional qualifications, both parents’job, number of family members and 
household standard of living, floorage and average income per family member; sports, 
alcohol drinking and smoking.

The data on body components are standardized according to the age and gender. 
The significance of the relation between body components and social factors was as­
sessed using factor analysis with Student’s criterion /in 2 levels of the factor/ and Fish­
er’s /in more than 2 levels of the factor/. We applied linear discriminatory analysis for 
modelling and predicting the levels of body nutritional status by the social factors and 
habits.

Results and Discussion

Table 1 presents the results of the analysis of the influence of socio-economic stratifi­
cation and habits on components of body composition in the tested children and ado­
lescents. In both sexes, the dependencies of most body components on father’s edu­
cational level and number of family members are significant. There were also gender 
differences. Girls’ body composition depends on the family living standard as well, and 
in boys -  on the type of family. For both sexes, sports activity is in a significant depen­
dence on muscle tissue, while alcohol drinking on fat mass. Only in girls, fat mass and 
subcutaneous fat mass showed a significant relation to smoking. Differences can also 
be seen in the different levels of a factor. Sons and daughters of fathers with second­
ary school education have values of fat component and BMI above average. Father’s 
educational levels are also a differentiating factor regarding muscle and bone tissue, but 
only in girls, while the type of family is a differentiating factor for BMI and subcutane­
ous fat in boys.

The next task was to examine the possibility of predicting the level of body nutri­
tional status /according to the discriminatory levels of BMI/, basing on socioeconomic 
factors and habits. For this purpose linear discriminatory analysis was applied. In the 
model which we used there were four groups of the classification variable: underweight, 
normal status, overweight and obesity. Using the version of behavioural discriminatory 
analysis of all 11 socio-economic factors, we identified 8 predictors in girls and 7 in 
boys, which can be seen on Table 2. With their help we predicted to which of the groups 
of body nutritional status each child belongs. Results for girls are given in Fig.l. They 
show that the model works best for obese girls /50% correctly predicted by the model/,
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T a b l e  I

Body composition components with statistically significant differences 
in the different levels of social factors and habits

Social factors and habits 
(where p<0.1 according to T/F criterion)

Body components
Father’s
education

Mother’s
education

Father’s
profession

Mother’s
employment

status

Type of 
family

Number 
of family 
members

Average
income Lifestyle Sports

activity Alcohol Smoking

Fat mass ? 0 066 fa t  mass ^  0.014 0.007
0.016
0.004

0.023
0.025

0.006

Q
Fat-free mass 0.096 0.006

0.072
p . $ 0.041 % Fat mass J  00]5

0.001
0.029
0.010

Q
Active cell mass л 0.009 0.000

Subcutaneous 9 
fat mass $ 0.078

0.045
0.024

0.000 0.000

Muscle tissue 9
0.089

0.022 0.007
0.072

Bone tissue } °'092
0.098

0.065 0.081 0.002

Body Mass 9 0.059 
Index $  0.016 0.068

0.007
0.025

0.073 0.017
0.032

?
Fat-free mass <5 0.002 
index 0.019

0.003
0.083

0.065
0.095

0.017 0.015 0.000
0.000

0.003
0.023

Fat Mass Index ?  л
o  U .U U 5

0.060
0.002

0.015
0.007

0.067 0.058 0.000



T a b l e  2

Discriminative socio-economical
predictors in girls and boys

girls boys

Factors included in the model

Mother’s profession Father’s education

Father’s profession Floorage

Average income Average income

Mother’s education Family members number

Lifestyle Mother's education

Father’s employment status Family type

Floorage Mother’s profession

Family members number

Factors outside the model

Father’s education Father’s profession

Mother’s employment status Father’s employment status

Family type Mother’s employment status

Lifestyle
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und erw eight norm al overweight  

w eight
obesity

■  underweight 0  normal weight □  overweight □  obesity

Fig. 1. Percentage of posteriori classification by social factors -  girls

followed by those of underweight /41 %/ and the lowest is the prediction for girls with 
overweight -  probably because they are an intermediate group. The total percentage of 
correctly classified by the model girls is 36.8%.
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u n d e rw e ig h t  n o rm a l ove rw e igh t obesity  

w eight

Я  underweight 0  norm al weight □  overw eight 0  obe sity

Fig. 2. Percentage of posteriori classification by social factors -  boys

T a b l e  3

Discriminative socio-economical and behavioral 
predictors in girls and boys

girls boys
Factors included in the model

Alcohol Sports activity
Lifestyle Father’s employment status
Father’s profession Mother’s education
Floorage Father’s education
Mother's employment status Family members number
Average income Alcohol
Family members number Mother's employment status

Lifestyle
Smoking
Family type

Factors outside the model
Sports activity Father’s profession
Smoking Mother's profession
Father’s education Floorage
Mother’s education Average income
Mother's profession
Father’s employment status
Family type

For boys (Fig.2) the model gives the best prediction for those who are overweight 
(42.9%) and the lowest -  the boys with underweight (13%). The total percentage cor­
rectly classified by the model for boys was 38.4%.
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Fig. 3. Percentage of posteriori classification by social factors and habits -  girls
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Fig. 4. Percentage of posteriori classification by social factors and habits -  boys

The next step was the habits of children to be added to the model. In this case, ado­
lescents over 11 years were included and the last two groups of the classification vari­
able were united. The discriminatory variables in the new models are shown on Table.
3. The predicted body nutritional status in girls, as shown in fig. 3, is best for overweight 
(58.1%) and underweight (56%). In boys (fig. 4), the model gives 50% correct classifi­
cation for all three levels of body nutritional status. The total correct classification rate 
after including the habits increases in both sexes -  girls from 36.8% to 44.6%, and for 
boys from 38.4% to 57.9%.
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Conclusion
The survey showed that the complex issue of socio-economic factors have a de­

terminative role regarding the main body components. The socio-economic status can 
be used as a starting point for predicting the body nutritional status of adolescents. It 
appeared to be a good predictor for predicting the occurrence of certain bad habits and 
upcoming changes in body status. It is a matter of big interest to what extent the statisti­
cal approach is also applicable to the creation of a priori prognoses for the age changes 
in the body components of a growing organism.
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