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Anthropometric evaluation of growth variation in urban 
dwelling female adolescent school children

Abstract

Introduction: Growth studies among children are important in health planning and policy 
making, as it has been observed that the interaction between environmental and genetic 
constitution is manifested in physical growth. The aim of this work was to investigate the 
variation in growth patterns of adolescent girls from different socioeconomic status attending 
schools (a private and public schools) in urban Lagos, Nigeria. Materials and Methods: 
The cross-sectional study was undertaken on 320 adolescent female schoolchildren in 
Lagos, Nigeria. Six anthropometric measurements, such as weight, stature, sitting height, 
waist circumference, biacromial breadth, and biceps skinfold were taken into consideration 
observing ISAK protocol for measurement. Results: The results revealed that the private 
school girls had consistently higher values than the public school girls. Conclusion: This 
indicates that a consistent variation pattern in growth exists among the girls studied. 
Therefore there is need for adequate health monitoring during adolescence.
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In children, low socioeconomic status (SES) is associated 
with a range of negative health outcomes, including higher 
rates of chronic illnesses, vision and hearing problems, 
injury, and acute illnesses.[10-15]

Adolescence is a time of marked social and biological changes, 
and also a time when many health behaviors are becoming 
established and thus, the association between SES and health 
may not be equally apparent across the lifespan.[11,16-18]

Studies elaborating the infl uence of infant and childhood 
diseases and malnutrition and their associated socioeconomic 
and environmental variables such as poverty, low parental 
education, poor environmental sanitation, and lack of 
access to proper health care services  have suggested that 
these factors interact with a child’s genetic potential for 
growth and maturation.[19] These factors probably combine 
to mask the underlying growth pattern.[20,21] Thus, the 
widening margin of the inequalities between the poor 
and the be  er-off  appears to be manifesting in the varying 
pa  erns of physical growth.[22] In view of this, we aimed to 
investigate the variation in growth pa  erns using diff erent 
body parameters among adolescent girls from diff erent 
socioeconomic backgrounds living in urban Lagos.

MATERIALS AND METHODS

This cross-sectional study involved 320 apparently healthy 
adolescent girls, aged 10-17 years selected by multi-stage 

INTRODUCTION 

Sudden inflexion in the rate of growth at adolescence 
represents a major event in the growth pattern of the 
children. Medical scientists and physical anthropologists 
have being paying a  ention to growth studies among the 
children due to its importance in health planning and policy 
making.[1] The interaction between environmental and 
genetic constitution is manifested in the physical growth 
of man. Genetic, nutritional, disease, socio-economic, and 
psychological factors are responsible for individual as 
well as population variations in physical growth. The rate 
of growth at adolescence represents a major event in the 
growth pa  ern of the children.[2]

Studies demonstrating the variation in pa  ern of growth[3-7] 
have suggested that body size variation is associated with 
variation in the rate of biological maturation and diff erential 
growth of body segments. It has also been reported that 
environmental factors rather than genetics are the main 
determinants of population diff erences in child growth.[8,9] 
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stratifi ed random sampling from two secondary schools, the 
University of Lagos International School (representing the 
middle-to-high income SES group, n = 160) and Oduduwa 
Secondary School, Mushin (representing the low SES group, 
n = 160) according to a classifi cation protocol modifi ed from 
previous studies.[22,23]

The acutely-ill and the physically challenged; children on 
any form of continuous medication; children with poor 
health conditions that manifested with overt signs of stunted 
growth or physical emaciation, or excessively obese children 
were not included in the study. 

The anthropometric variables measured included body 
mass, stature, si  ing height biacromial breadth (bab), waist 
circumference, and biceps skin fold. All measurements 
were according to the protocols recommended by 
the International Society for the Advancement of 
Kinanthropometry.[24]

All data was analyzed using SPSS version 17 for mean 
and standard deviation (SD). Statistical diff erences were 
analyzed by Student’s t-test at P < 0.05.

RESULTS 

The results show the mean and standard deviation of the 
parameters measured for all age groups by school type 
[Tables 1-6]. 

Body mass (weight) showed a marked rise as seen between 
10 and 15 years among the private school girls [Table 1] 
as well as the public school girls. Statistically signifi cant 
diff erences were observed at ages 10-14 and 16, with the 
private school girls show considerably higher values than 
public school girls.

The private school girls showed comparatively higher 
values of body stature than public school girls from 
10 to 14 years, as well as at 16 to 17 years. However, 
at 15 years a reverse trend was observed. Statistically 
signifi cant diff erence was observed at ages 10-12 and 
16 years [Table 2].

Sitting height in the private school girls also showed 
considerable higher values than the public school girls 
across the age groups. There was also a progressive mean 
increase across the age groups, except a slight decline was 
observed at age 15 in the private school girls and 16 in the 
public school girls. 

The same trend held for the waist circumference, biacromial 
breadth, and biceps skinfold with the girls from the private 
school having higher values than the girls from the public 
schools. The diff erences were comparatively more in the 
biceps skinfold. 

DISCUSSION

Growth is a natural process that takes place in all living 
organisms and its pattern varies among individuals. 

Table 1: Summary of descriptive statistics 
of body mass in adolescent female school 
children in urban Lagos
Age 
(years)

Body mass (Weight) (kg)
PRG PUG

M ±SD M ±SD
10 yrs 42.60 6.40* 31.43 4.82
11 yrs 46.52 11.82* 32.59 7.99
12 yrs 48.32 12.39* 34.51 6.92
13 yrs 53.39 11.08* 41.43 9.19
14 yrs 54.43 8.09* 44.98 15.93
15 yrs 54.51 8.98 50.98 4.31
16 yrs 54.33 8.52* 47.55 10.78
17 yrs 51.10 1.97 49.46 3.50
PRG = Private school girls, PUG = Public school girls, *Statistically significant 
at P < 0.05

Table 2: Summary of descriptive statistics 
of stature in adolescent female school children 
in urban Lagos
Age 
(years)

Stature (cm)
PRG PUG

M ±SD M ±SD
10 yrs 159.1 7.89* 149.6 9.45
11 yrs 162.4 7.52* 150.2 7.37
12 yrs 163.1 6.84* 153.1 11.27
13 yrs 168.7 8.19 162.6 14.11
14 yrs 170.8 6.30 167.6 14.39
15 yrs 169.2 6.29 171.9 8.94
16 yrs 169.9 4.36* 160.1 32.60
17 yrs 168.4 0.42 167.5 7.10
PRG = Private school girls, PUG = Public school girls, *Statistically significant 
at P < 0.05

Table 3: Summary of descriptive statistics 
of sitting height in adolescent female school 
children in urban Lagos
Age 
(years)

Sitting height (cm)
PRG PUG

M ±SD M ±SD
10 yrs 81.30 3.57 76.78 2.75
11 yrs 82.67 5.76 78.08 6.95
12 yrs 83.98 4.12* 79.30 3.43
13 yrs 87.38 5.14 84.03 6.51
14 yrs 88.76 8.82* 84.86 4.56
15 yrs 88.15 3.59 88.00 4.38
16 yrs 87.87 3.49 84.45 17.17
17 yrs 90.90 0.42* 87.72 3.56
PRG = Private school girls, PUG = Public school girls, *Statistically significant 
at P < 0.05
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Quantitative expression of the variation provides proper 
interpretation and evaluation of a child’s development. 
Therefore, it is essential to have an accepted standard that 
refl ects normal growth for the purpose of comparison.

The results obtained from this study showed that the 
adolescent private female schoolchildren recoded higher 
mean values than their public school counterparts in all 
parameters measured. According to a similar study,[25] 
this variation is as a result of variation in the growth 
of other body parts relative to variations in the onset 
of adolescent growth spurt. The observation of this age 
related pa  ern of variation is in concert with similar 
studies.[25,26]

According to Ibeabuchi et al.,[27] the result of the variation 
could be attributed to the less economically endowed 
neighborhoods of the urban Lagos. The existence of 
variations could also be explained by the influence of 
many exogenous factors such as environmental factors 
(e.g., availability of adequate health care, improved water 
supplies, transportation, roads, and electricity) and cultural 
diff erences where within the same opportunities, people’s 
choices and preferences (e.g., infant feeding practices) 
may diff er and is dependent where they reside and also 
dependent on value structure.

According to previous studies, the manifested variation 
reported in this study could be a  ributed to factors such 
as family characteristics, climate and low altitude which 
probably combine to mask the eff ect of the underlying 
growth pa  ern of these adolescent school children.

CONCLUSION

This study has reported an anthropometric variation 
in growth pa  ern of adolescent female Nigerian school 
children in urban Lagos. This indicates variation in the 
growth pa  ern of these adolescents that may be a refl ection 
of the variation in lifestyle pa  erns existing among the 
studied population.
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