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Abstract 
Anthropometry is the study of the measurement of the human body in terms of the dimensions of bone, 
muscle, and adipose (fat) tissue. Adolescent merit special attention not only because they have special 
health and nutritional needs but because they are our future teachers, problem-solvers, and global leaders. 
The degree to which this generation responds to the challenges of tomorrow and promotes economic 
growth relies on optimal health and development throughout adolescence. From a biological perspective, 
the beginning of adolescence is marked by the onset of puberty. Cultural influences on puberty include 
nutrition, the quality of health care and living conditions. In the developed world the biological age of 
adolescence has declined over the past centuries. Data on boys also, suggest that they may be beginning 
maturation earlier as well. This present study assessed the association between actual stature, weight, 
sitting height and body measurements of some selected skeletal morphological parameters of adolescent 
male Nigerians in Lagos, for the purpose of assessing growth and provision of reference data from the 
(National health and nutrition examination survey) NHANES III study. A total of 222 male adolescent 
of Nigerian parentage from multiethnic groups with ages 11-17 years from two secondary schools in 
Lagos metropolis participated in the study. A weighing scale was used to take the body mass to the 
nearest 0.1 kg, Stadiometer, was used to measure standing and sitting heights to the nearest 0.l cm, Bone 
caliper was used for breadth estimations to the nearest 0.l cm, A customized wooden box of known height 
of 35.8cm was used to take the sitting heights and also a non-toxic white board markers were used to 
mark the anthropometric landmarks for easy identification. The result showed a direct relationship from 
all variables used in the study with an exception of few and also follows a similar pattern of growth in 
respect to that of the NHANES III study where by showing a normal growth pattern of the adolescent 
male Nigerians in Lagos. It may be established from this study that, besides skeletal length measurements, 
skeletal breadth estimates could also be used to assess the growth patterns among adolescents. 
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INTRODUCTION 
Adolescence is a difficult period to define in terms of age because of the variations in the time of 
its onset and termination. The World Health Organization (WHO) defines the age of 
adolescence as between 10 to 18 years (WHO, 1995) but certain authorities (Rolland-Cachera et 
al., 1991; Suwa et al., 1992; Roche and Guo, 2001; Malina et al., 2004) regard the age ranges of 8 to 
19 years in girls and 10 to 22 years in boys as more appropriate limits for normal variation in the 
onset and termination of adolescence. Adolescent merit special attention not only because they 
have special health and nutrition needs but because they are our future teachers, problem-
solvers, nd global leaders. The degree to which this generation responds to the challenges of 
tomorrow and promotes economic growth relies on optimal health and development 
throughout adolescence (Christian and Smith, 2018). 

Traditionally, stature (height) has been primarily set for growth assessment, but changes in 
body proportion and composition are also essential elements of growth especially of 
maturation. A child’s growth can be compared with that of his or her peers by referring to norm 
on an appropriate growth chart. More importantly, the longitudinal measurements of a child’s 
growth are a dynamic statement of his or her general condition or health (Alan et al., 2000).  

In a study conducted by Mbagwu et al. (2014) showed that growth in all the somatometric traits 
assessed in adolescent male Nigerians in Lagos was directly proportional to the age for that 
population. Thus, suggesting a normal growth pattern. 

Given the concept that growth continues into the twenties, together with the delays in adopting 
adult roles, the idea has been proposed that adolescence might best be considered as ranging 
from 10 to 24 years (Sawyer et al., 2018). From this perspective, adolescence occupies a greater 
proportion of the life course with greater relevance for human development than ever before 
(Skorikov and Patton, 2007).  

Relative to other ages, the current generation of 10–24years old is the largest cohort seen (Gupta, 
2014). Adolescent males in rural southwestern Nigeria continued to be shorter than African-
American males up until the late teens and into their early twenties(20s) (Ayoola et al., 2009). 

Investing in adolescent nutrition has the potential to improve economic productivity, 
reproductive health, and chronic disease outcomes of populations. However, these investments 
are key to address the cycle of intergenerational growth failure and poverty in many low and 
middle income countries. Political will and funding to address these research and 
implementation knowledge gaps are urgently needed to ensure optimal investment in health 
and development of the largest generation in human history (Christian and Smith, 2018).  

In a world of competing policy priorities, there is no doubt that providing the resources for 
healthy adolescent growth, education and emotional development will yield large benefits for 
current and future generations (Patton et al., 2018).  

International growth charts allow comparison between countries, but regional or national 
references are more useful in assessing local changes in growth patterns (Milani, 2012). It is 
recommended that growth references are updated regularly, as many countries have 
documented positive secular trend (Buckler, 1994). There have been several studies on the 
growth indices of children in Nigeria, but most of them are limited to either one ethnic group 
(Oninla, 2007; Ibekwe et al., 2008; Ayoola et al., 2009; Senbanjo, 2011 and Fetuga, 2011) or one 
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age band (Ibekwe et al., 2008; Fetuga, 2011; Ebomoyi, 2012 and Adekanmbi, 2013). Many were 
carried out more than a decade ago (Jane, 1981; Didia, 1986 and Ukoli, 1993). Few studies have 
sought to compare the growth indices among the various ethnic groups (Elusiyan et al., 2016). 

Elusiyan et al. (2016) showed that the growth patterns of School age Nigerian children appear to 
be different from that of international references, with affluent Nigerian children being lighter 
in weight and having a similar height during childhood followed by a period of decelerating 
growth. 

MATERIALS AND METHODS 
Data for this study were obtained from secondary school students from Lagos metropolis, 
Lagos State, Nigeria. Number of participants were 222 with age range between 11-17 years old. 
The subjects were selected by systematic random sampling method from two Secondary schools 
in Lagos metropolis, namely; International School of the University of Lagos, Akoka and 
Oduduwa Secondary School, Ladipo Street, Mushin. In each of the schools, an informed written 
and verbal consent was sought from the school authority as well as the participating students in 
order to encourage more candidates and reliable responses. Equipment used are weighing 
machine (weighing scale) for measuring the weight to the nearest 0.1 kg, Stadiometer (height 
measure), calibrated in centimeter (cm) for measuring standing height (stature) and sitting 
heights to the nearest 0.l cm, bone caliper was the instrument used for breadth estimation 
correct to the nearest 0.l cm, a customized wooden anthropometric box of known height of 
35.8cm was used to take the sitting heights, non-toxic white board markers were used to mark 
the anthropometric landmarks for easy identification. Physical examination was carried out to 
establish that each subject was in good health and if they are resident in Lagos. The Nigerian 
ethnic groups included Yoruba, Igbo, Edo, Urhobo, Ijaw, Ibibio, Efik and Hausa-Fulani. Acute 
illness and malformation were the exclusion criteria used. Generated data were analyzed using 
microsoft excel and Statistical Package for Social Sciences (SPSS 23). The relationships were 
established using the mean, standard deviation, coefficient of variation, Pearson's coefficient of 
correlation. Some variables from the generated data were compared with reference data from 
National Health and Nutrition Examination Survey (NHANES III) (1988-1994) by using the 50th 
percentile. 

RESULT 

TABLE 1: Measurement of mean anthropometric parameters of some male adolescent in part of Lagos city 
 

 Age 
(yrs) 

  n    Mean±SD 
     Stature 

 Mean±SD 
Weight 

Mean±SD 
Sitting   
height 

Mean±SD 
   Femur 
   Breadth 

Mean±SD 
Hand 
breadth 

Mean ±SD 
Humerus 
 Breadth 

  11 29 142.0±5.4 31.8±4.9 71.0±2.3  7.8±0.5 7.8±0.5 5.4±0 .4 

12 30 149.0±7.1 37.4±6.5 71.3±8.2  8.5±0.7 8.6±1.1 5.7 ±0.6 

13 22 151.1±7.6 37.6±6.2 74.2±3.5  8.2±0.6 8.2±0.8  5.8±0.5 

14 23 158.6±7.3 41.9±5.5 77.0±3.6  8.6±0.6 8.5±0.8  5.8±0.4 

15 35 164.3±9.2 49.8±11.6 78.7±6.0  9.2±1.0 9.6±1.1  6.4± 0.5 

16 37 170.4±6.0 56.2±11.9 83.7±4.0  9.1±1.9 9.4±1.0  6.4±0 .7 

17 46 171.0±5.8 54.7±7.2 83.9±3.4  9.1±0.5 9.5±0.8  6.4±0.4 

n=Sample size, S D=Standard Deviation, yrs=years, significant at p< 0.05 
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TABLE 2: Comparative analyses of measurements obtained between present study and NHANES III 
studies 

 
 
 
 
Age 
(yrs) 

              
            Stature(cm) 

 
Sitting height(cm) 

 

 
Weight(kg) 

 
    Present 
      Study 

 
NHANES III 
      Study 

 
    Present 
      Study 

 
NHANES III 
      Study 

 
   Present 
     Study 

 
NHANES III 
    Study 

 
CV 

   50TH 
    Per 

 
CV 

 50TH 
  Per 

          
   CV                                                                                   

  50TH 

     Per 
  
   CV 

  50TH 

    Per 
   
   CV 

 50TH 
  Per 

 
CV 

   50TH 

      Per 

  11 3.8 140.5 5.8 147.2 3.2  70.5 5.7 74.7 15.4 31.0 24.1 38.0 

12 4.8 148.8 5.7 153.8 11.5  73.3 5.7  77.9 17.3 36.4 24.6 43.2 

13 5.0 153.0 5.5 162.0 4.7 74.4 6.0 82.6 16.5 37.4 23.6 49.4 

14 4.6 157.3 5.0 168.2 4.7  77.0 5.5 85.9 13.1 41.5 23.0 54.9 

15 5.6 163.8 4.6 170.7 7.6 78.7 4.8 87.6 23.2 46.6 22.0 59.1 

16 3.5 169.8 5.0 172.7 4.7 84.3 4.8 88.8 21.2 53.8 20.7 62.8 

17 3.4 171.3 4.5 173.7 4.1 84.4 4.4 89.4 13.2 53.9 19.1 66.4 

   NHANES III = National Health and Nutrition Examination Survey 111, CV= Coefficient of variation,  
                     yrs=year, significance at P< 0.05, Per= Percentiles 
 
 
 
TABLE 3: Correlation of anthropometric measurement of some male adolescent in part of Lagos 
 

 n= Sample size, SD= Standard deviation, r= Pearson’s product moment correlation, significant at P< 0.05 

 

 

                                
 
  Age 
 (yrs) 

 
  
 n 

Stature(cm) and Weight(kg) Stature(cm) and Sitting 
        height(cm) 

Femur(cm) and Hand 
      breadth(cm) 

Mean±SD 
Stature 

Mean±SD 
Weight 

  r Mean±SD 
Stature 

Mean±SD 
sitting 
height 

R Mean±SD 
Femur 

Mean±SD 
Hand 

     r 

11 29 142.0±5.4 31.8±4.9 0.62 142.0±5.4 71.0±2.3 0.71 7.8±0.5     7.8±0.5   0.67 

12 30 149.0±7.1 37.4±6.5 0.69 149.0±7.1 71.3±8.2 0.11    8.5±0.7  8.6±1.1   0.78 

13 22 151.1±7.6 37.6±6.2 0.78 151.1±7.6 74.2±3.5 0.85 8.2±0.6 8.2±0.8   0.82 

14 23 158.6±7.3 41.9±5.5 0.71 158.6±7.3 77.0±3.6 0.80 8.6±0.6 8.5±0.8   0.84 

15 35 164.3±9.2  49.8±11.6 0.85 164.3±9.2 78.7±6.0 0.86 9.2±1.0 9.6±1.1   0.80 

16 37 170.4±6.0 56.2±11.9 0.40 170.4±6.0 83.7±4.0 0.54 9.1±1.9 9.4±1.0   0.39 

17 46 171.0±5.8 54.7±7.2 0.50 171.0±5.8 83.9±3.4 0.86 9.1±0.5    9.5±0.8   0.63 
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Table 1 showed mean stature increased consistently from 142.0cm at 11 years to 171.0cm at 
the age of 17years. The mean stature difference was greater around the ages of 11-12 years 
and 13-14 years with 7cm increment in either case. Furthermore, a reduced difference in 
mean stature between ages 16 and 17years. The mean sitting height increased from 71.0cm 
at 11 years to 83.9cm at 17 years of age. There were more difference in mean sitting height 
values from ages 12-13 years (71.3-74.2) cm and 14-15 years (77.0-78.7) cm. This difference 
was however minimal at 16-17 years. The mean weight increased from 31.8 kg at 11 years to 
54.7 kg at 17 years. The difference in mean weight was however greater between ages 11 and 
12 years (31.8-37.4) kg. It became less between 13-14 years and then increased again between 
14-15 years (41.9-49.8) kg but became close between 16 and 17 years of age. The mean 
humerus breadth increased from 5.4cm at age l1 years to 5.8cm at 13 years. This value was 
maintained at 14 years and remained stable at 6.4cm from 15-17 years of age. The mean 
femur breadth fluctuated between ages 11 and 14 years and came to a peak value at 15 years but 
thereafter remained stable from age 15-17 years with a value of about 9.lcm. The mean hand 
breadth pattern is similar to that of femur breadth, having much difference from 7.8 cm at 11 years 
to 8.6 cm at 12 years. It declined to 8.2cm by age 13 years and then resumed a similar trend between 
14-15 years. The values were close at about 9.4 cm and 9.5 cm for ages 16-17 years respectively 

Table 2 showed stature measurement of the present study having lower coefficient of variation from 
age 11 to 14 years. The values were higher than those of  NHANES III studies at about the age of 15 
years but drop down from ages 15 to 16 years. The two studies have close 50TH percentile values at 
ages 11 to 12 years and 16 to 17 years. Sitting height measurement of the present study shows 
higher coefficient of variation at the ages of 12 and 15years but has a lower value at age 11 years and 
from 13-14years. However, it has a similar coefficient of variation with NHANES III studies from 
ages 16 to 17 years. Weight measurement of the present study showed lower coefficients of 
variation from age 11 years until the age of 15-16 years when it had higher values but it came down 
again at age 17 years. The 50THpercentile value showed a consistent lower value than that of 
NHANES III but the values appear to be close to it at age 11-12 years and 16 years. 

Table 3 showed strong positive correlation existed between stature and sitting height (r=0.71-0.86). 
However, a moderate positive correlation was seen at age 16 years (r=0.54) and a low positive 
correlation was observed at age 12 years (r=0.11). There was a moderate correlations between 
stature and weight at 11- 12 years of age (r=0.62-0.69) while a strong correlation was 
observed for the next three age groups (r=0.79-0.85). A weak correlation was however 
observed at 16 years of age (r=0.40). There was a moderate positive correlations between 
Femur and hand at ages of 11 years (r=0.67) and 17 years (r=0.63) and a weak 
correlation(r=0.39) at age 16 years. Very strong positive correlations however existed 
between these variables in the remaining age groups (r=0.78-0.84). 

DISCUSSION  
The pattern of stature measurement of the present study is in agreement with the previous 
study by Tanner, (1975) that the timing of the onset of puberty correspond to the skeletal 
biological age of approximately 13years in boys and similar to the study by Kelch and Beitins, 
(1994) that boys attained a peak height velocity at 14years of age.  

The mean weight showed a pattern similar to that of stature, with the greatest mean differences 
observed at 11-12 years and 14-15 years. A little difference was noticed between 16 and 17 years 
of age. This is in consonance with the finding by Cheek, (1974) that greater than 90% of peak 
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skeletal mass is present by age 18 years in adolescents who have undergone normal pubertal 
development at the usual time. 

Mean differences for sitting height estimate were greatest between ages 12 and 13 years and 14 
and 15 years while the lowest values were reported at 16-17 years. This observation supports 
the available evidence that adolescent growth spurt occurs disproportionately during growth in 
the trunk and it has been shown to produce a rise in cormic index in later adolescence (Gerver 
and De Bruin, 1995). 

The mean Humerus breadth increased from 5.4cm at age 11years to 5.8cm at 13 and 14years and 
remained stable at 6.4cm from 15-17 years of age. This is corroborated by the findings that 
during adolescence, under the influence of testosterone, boys have a significant increase in 
growth of bone and muscles and a simultaneous loss of fat in the limbs (Tanner, 1989). 

The growth pattern of hand breadth is similar to that of femur breadth with strong positive 
correlations existed between these two parameters. There were observed, decline in the mean 
femur breadth at age 13 and 16 years with stable value from 16 to 17 years of age which is 
explained by puberty onset and growth cessation. 

The present study showed a lower coefficient of variation for most of the age groups and also 
gave lower values of the 50th percentiles. This may imply that different levels of variability 
between the data used in the present study and that from NHANES III study might be due to 
the differences in sampling methods, sample sizes of the two studies, at different times and 
places. This conforms to the work of Jellife, (1966); Milani, (2012) and Elusiyan et al., (2016). This 
present study is also in consonance with that of Ayoola et al., (2009) which stated that, 
adolescent males in rural southwestern Nigeria continued to be shorter than African-American 
males up until the late teens and into their early twenties (20s)  
The present study showed direct relationship between sitting height and stature. It may be 
important to note that the age group of 11-17years correspond to both the onset of puberty and 
the phase of deceleration of growth in stature. Previous study by Elise et al., (2008) reported the 
pattern of growth between stature and sitting height with strong correlation between each 
other. Moderate to strong positive correlations existed between femur and hand breadths and 
this were significant (p<0.05) at 15 and 17 years of age showing a probable strong relationship 
exist between these two variables 
 
CONCLUSSION 
It can therefore be seen from this study that the growth pattern of Nigerian adolescent males in 
some part of Lagos follows the normal pattern as reported in literature. As a corollary, it may be 
established from this study that, besides length measurements, skeletal breadth estimates could 
also be used to assess the growth patterns among adolescents. 

There is need for follow-up longitudinal studies in this regard in order to monitor the 
consistency of this pattern of growth among Nigerian adolescents. The result of this study 
should be documented so as to form part of the pool of normative data that could serve as a 
reference base for similar studies. 
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