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Abstract
Background: To study the Body Mass Index of healthy 
Nigerian school children from different socio-economic 
backgrounds resident in Kaduna, northern Nigeria.
Method: A cross-sectional prospective study of Body 
Mass Index was carried out on 3,802 healthy Nigerian 
school children aged 5 to 13 years resident in Kaduna, 
northern Nigeria. The subjects consist of 1,871 children 
from private schools (privileged) and 1,931 children from 
public schools (less privileged). The schools and pupils 
were selected by multi-staged cluster sampling method.
 Result: Over 75% of the 'privileged' and the 'less 
privileged' children are from upper and lower socio-
economic classes respectively. The mean Body Mass 
Index of the 'privileged' boys was 15.1 + 0.7 compared 
with 14.7 + 1.2 for the 'less privileged' boys. The 
corresponding mean Body Mass Index values for the 
'privileged' and the 'less privileged' girls were 15.1 + 0.5 
and 15.0 + 1.7 respectively. The difference in this index, 
between the boys as well as between the girls was 
statistically insignificant (p = 0.05 and 0.12 respectively).
Conclusion: There was no statistical significant 
difference between the BMI of the 'privileged' and the 'less 
privileged' groups of children. 
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Introduction
Body mass index (BMI) also known as Quetelet's Index 
(QI) is obtained by dividing  the weight (in kilogrammes) 
by the square of the height (in metres). It is an important 
age  independent anthropometric measurement used in 

1
the nutritional assessment of young children . BMI takes 
in to consideration weight in relation to height and the BMI 
is considered to have advantages over using either height 
or weight singly as an index of growth. BMI is the 
preferred index in the assessment of body fatness among 

2individual subjects  and has a high correlation with skin 
3 1

fold measurements , .BMI in childhood changes 
 substantially with age;at birth the median BMI is as low as 

13kg/m2, increases to 17kg/m2 at age 1, decreases to 
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15.5kg/m2 at age 6, then increases to 21kg/m2 at age 
4,5

20.
Over two decades ago BMI was studied in healthy 

6 1children in northern Nigeria and southern India. ,  In 
eastern Nigeria, BMI of children with sickle cell disease 

7
aged 6 -16 years was studied in 1996 .The normal range 

6for BMI stated by the authors in northern Nigeria  was 15 
-18.There was no difference in the BMI values of boys 
from both upper and lower socio-economic classes, but 
the girls from the lower class had higher values than their 

6
counterparts.    BMI of sicklers was lower than controls 
matched for age and sex and there was no rise of BMI in 
male sicklers at puberty as was seen in the controls. 
7
The narrow range of BMI seen in the sicklers  indicated 

7
the paucity of muscle mass as well as body fat.   In south 
eastern Nigeria, a study on the profile of Body Mass 
Index and obesity in Nigerian children and adolescents 
reported the prevalence of obesity as 2.3% and 4.0% in 
children aged 6-12years old and adolescents of 13-

815years of age respectively.  In southern India, BMI was 
the most useful index in early detection of protein calorie 

1malnutrition in young children in that community .In 
9  

Brazil,  BMI varied by ethnicity with Mulattos but not 
Blacks, with both sexes having lower BMI than the 
Whites of the same age. Increasing secular trends in 
BMI of 6-year-old children from 1987 to 2002 was 

10    
reported in Chile.  

The BMI has been recommended for use in adolescents 
screening programmed to select subjects with excess 

11, 9
body fat for appropriate intervention.   In northern 

 6 Nigeria, the last study of BMI was over two decades ago
and needs a review, hence this study.

The general aim of this study was therefore to study the 
Body Mass Index (BMI) of healthy school children in 
Kaduna, northern Nigeria from different socio-economic 
backgrounds and specifically to:

1. Calculate the BMI of the children in public ('less 
privileged') and private ('privileged') schools from 
their height and weight data.

2.  compare the BMI of the children from public schools 
('less privileged') with those from private schools 
('privileged') given their different socio-economic 
backgrounds.
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3. relate the emergent baseline BMI data to data 
reported from a similar study in Nigeria, other 
countries and the International Standard.

4.  compute BMI percentile data from the emergent data.

Subjects and Methods
This was a comparative cross-sectional prospective study 
conducted in primary school children in Kaduna in 1996. 
Kaduna is the capital of Kaduna state in northern Nigeria; 

12 with a 2002  projected population of 4,064872. The 
population is heterogenous. Many large industries and 
educational institutions (tertiary, post-primary and 
primary) are sited in this city. The occupations of the 
people were mainly civil service, teaching, trading, factory 
work and farming. Kaduna is located 150km north of the 

13
federal capital city of Abuja.  All the primary schools are 

14  co-educational.  A study of 5% of the total number of 207 
schools was undertaken because of cost and feasibility. 
The private schools cater mainly for the educational 
interest of privileged members of the society while the 
public schools cater for the educational interest of the less 
privileged .The age range of 5-13 years was selected 
because majority of primary school pupils are within this 
age range. The schools and pupils were selected by multi-
staged cluster sampling method. The schools were 
stratified into two groups: Private schools ('privileged') and 
Public schools ('less privileged') and selected separately.
The minimum sample size (n) for this study was calculated 

15, 16  
for both groups separately using the formula, :   
                    

P     -    P1    

                                                   CL  =        ó    v 1-n
                                                                   v n      N     
 
where CL      = Confidence limit of 95%
           P-P1  = Precision of 5%  

           ó       = Standard deviation of mean weights for 
age from previous study.

           n        = minimum sample size.
           N        = Total population of pupils in both groups 

of schools.

The total population (N) of private schools was 54,315 
14 while that of public schools was 81,468.  The standard 

deviation (ó) of mean weight for age is approximately 5kg 
17

for each group of schools in a previous study in Zaria.   
Since weight is more varied than height, the largest 

variation (ó) from a previous study was taken to calculate 
the minimum sample size. Using the above formula, a 
minimum sample size of 100 pupils per year of age from 5- 
13 years was calculated giving a total of 900(9x100) pupils 

from each group of schools and these were selected. 
An attrition rate of 30% was built in, which accounted for 
a total of 540 pupils. The minimum calculated sample 
size was therefore two thousand, three hundred and 
forty pupils (1,800 + 540). The pupils were 
subsequently selected from all the classes in the study 
schools using the Random Number table.

Inclusion Criteria.
1.   Both parents are Nigerians
2.  The date, month and year of birth of the children 

were known.
3.   Children aged between 5 and 13 years.

The exclusion criteria were any child :
1.  whose parents did not give their consent.
2.  whose exact date of birth was not known.
3.    who is less than 5 years or more than 13 years of 

age.
4.    with an acute illness within a period of less than two 

weeks before the                        
       study.
5.   with physical handicaps affecting the spine or 

limbs.
6.    with clinical evidence of a chronic disease such as 

jaundice, pallor,    
       cyanosis and sickle cell habitus. 

Official permission was obtained from the Ministry of 
Education, Primary Education Board, and school 
authorities. Ethical clearance was obtained from the 
Ethics committee of Ahmadu Bello University Teaching 
Hospital, Zaria. Informed consent was obtained from   
parents of the selected children, who were then given 
questionnaires for completion through their class 
teachers. The questionnaires were both in Hausa and 
English languages. All completed questionnaires were 
submitted through the class teachers to the author. 
Information on child's bio-data, parent's education and 
socioeconomic and family data were contained in the 
questionnaire.

Equipment
A beam balance (Mardsen weighing machines London) 
was used for measuring weight. The scale was 
calibrated to measure to the nearest 20g.Its accuracy 
was verified daily prior to use.  Height was measured 
with a standard stadiometer manufactured by Holtain 
Ltd. Crymch, Dyfed. Its accuracy is to 1mm.

Physical Examination and Measurements
The physical examination of the subjects and 
measurements of  height and weight were carried out 
within the school premises between 0830hrs and 
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1300hrs for the morning session and between 1430hrs 
and 1800hrs for the afternoon session. The study team 
consisted of the author and two assistants.  A general 
physical examination was conducted by the author on 
selected subjects with the exclusion criteria in mind and 
all the measurements were also taken by the author. The 
techniques of measurements were as described by 

18 19  Tanner et al  and Jelliffe.   All subjects wore a standard 
examination cloth of known weight and only their under 
pants and their weight recorded to the nearest 20 
grammes. Subjects stood erect, bare-footed, feet kept 
together on the platform of the stadiometer facing the 
author. The head was held in a position with the lower 
borders of the orbit in the same horizontal plane as the 
external auditory meati. The arms hung by the sides in a 
natural manner. The head piece was then lowered to 
make firm contact with the top of the child's head and at 
full inspiration, the height was read off to the nearest 
millimeter. In girls with plaited hair, allowance was made 
for the hair. The depth of the hair was taken with a straight 
rule and subtracted from the height of the child. The 

20average hair depth as recorded by Waterlow et al  and 
17

Umar  was 3millimeter for each study.

Assignment of Socio-economic class
 The modified socio-economic class classification (1-V) 

21 
by Oyedeji was used to assign a Socio-economic class  
to each child. The educational level and occupation of 
both parents were used to score each subject. The socio-
economic class was calculated from the mean of four 
scores (two each for the father and mother) to the nearest 
whole number.

Data Analysis
The program used for the computation was the Statistical 
Package for the Social Sciences for Personal computer 
(SPSS/PC+ 6.0)
The age intervals was grouped yearly as recommended 

20
by Waterlow et al  (e.g. 5.0  5.9), but taken as a fraction 
of a year for example 5.5 for children who are at least 5 
years but less than 6 years at the time of their examination 

18
as suggested by Tanner et al. 
The nutritional indices of height and weight were 
computed separately for age and sex for the two groups of 
schools.
The BMI was calculated from the formula: -
 
                                           Weight (kg)                    W

2 2
                                            Height (m)                    H
  
The BMI percentile was calculated from the mean and 
standard deviations with the mean corresponding to the 
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PRIVILEGED CHILDREN LESS PRIVILEGED CHILDREN
NUMBER OF SUBJECTS NUMBER OF SUBJECTS

BOYS GIRLS TOTAL
AGE
(YRS) BOYS GIRLS TOTAL

124   96      220   5.5 107    100      207
113   91      204   6.5 104    127      231
122   99      221   7.5
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1,020

 
+1,931

 

*51.3 *48.7% 100% Total %
 

*47.1%
 

*52.9%
 

100%
 

th50  percentile. The data were checked for skewness. 
They were not skewed. The graphic illustrations of the 
percentiles and all tabulated data were unsmoothened 
except otherwise stated.

Statistical Comparison.
The analysis of variance (ANOVA) method was to 
compare the Body Mass Indices for the two groups of 
schools for age and sex. This method was used 
because of the unequal numbers being compared. The 
probability value (p-value) was calculated for age 
groups for the body mass indices of both groups of 
schools. The p-value of less than 0.05 (p<0.05) was 
considered statistically significant.

Results
Age and Sex Distribution of the Children
A total of 3,802 children (1,871 in private and 1,931 in 
public schools) of ages between 5 and 13 years were 
studied. There was no significant difference in the 
sample size of both schools and sex distribution of the 
children in each of the groups (Table 1 below).

Socio-Economic Class Distribution of the Children
One thousand four hundred and thirty children from the 
private schools (76.5%) have parents from socio-
economic classes I to III, while a similar percentage 
(74.2%) of children from the public schools have parents 
from Socio-economic classes IV and V as illustrated on 
the histogram in figure 1 below. The Socio-economic 
classes of less than 5% of the parents from both groups 
could not be determined.

Table I: Age and Sex Distribution of private ('privileged') and 
public ('less privileged') school Children

* Difference is not statistically significant p = 0.9
+ Difference is not statistically significant   p = 0.9

Fig. 1: Bar chart showing the distribution of socio-economic classes 
of children from private and public schools.



410

‘Less privileged’ boys.

Table II a: Comparison of the Mean Weight/Height2

For a ge (W/H2) Indices for the ‘privileged and the 

 

 

 

 

 

                     

  
                     
  

 
 

 
 

 
 

 
 

 
 

 
 

 

    

                  BOYS                                                    

Privileged          Less Privileged                     
 

    Mean W/H2           Mean W/H2

                 
  5.5

 

13.3  +  1.8

 

13.6  +  1.2
(124)

 

(107)

 
  6.5

 

13.7  +  2.1

 

13.8  +  1.6
(113)

 

(104)

 

  7.5

 

14.9  +  2.3

 

14.0  +  3.2
(122)

 

(134)

 

  8.5

 

15.1  +  1.6

 

14.4  +  3.0
(123)

 

(109)

 

  9.5

 

15.3  +

  

2.1

 

14.7  +  1.5
(112)

 

(100)

 

10.5

 

15.4  +  1.7

 

14.9  +  2.0
(97)

 

(84)

 

11.5

 

15.7  +  2.3

 

15.1  +  1.9
(91) (97)

12.5 15.8  +  2.1 15.7  +  2.8
(97) (95)

13.5 16.5  +  2.2 15.8  +  1.2
(80) (101)

Age 
(yrs)

 

Figures in parenthesis are the sample sizes.

2
Table IIb: Comparison of the Mean Weight/Height   for 

2age (W/H ) Indices for the 'privileged and the ‘less 
privileged' girls.

              GIRLS  
            Privileged       Less Privileged

 
 

         Mean W/H2         Mean W/H2

 
  5.5

 

13.6  +  1.4

 

13.6  +  2.5

 

(96)

 

(100)

  6.5

 

13.8  +  2.4

 

14.1  +  1.4

 

(91)

 

(127)

  7.5

 

14.3  +  3.6

 

14.4  +  1.8

 

(990

 

(105)

  8.5

 

14.6  +  1.8

 

14.9  +  2.7

 

(97)

 

(109)

  9.5

 

14.6  +  2.0

 

14.7  +  2.8

 

(109)

 

(105)

10.5

 

15.5  +  1.2

 

15.6  +  2.3

 

(112)

 

(128)

11.5 15.9  +  1.0 15.7  +  1.6
(107) (116)

12.5 16.3  +  3.2 15.8  +  2.4
(92) (125)

13.5 16.8  +  1.5 16.4  +  1.9
(109) (105)

Age
 (yrs)
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2
Fig 2. Comparison of Mean W/H  of Privileged boys 

th 2
and 50  Centile W/H  of Black American boys

2 thFig 3. Comparison of Mean W/H  of Privileged girls and 50  
2percentile W/H  of Black American girls
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2Table III. Percentile Values for Weight/Height  indices for age, for 
both groups of boys

                                                                         Percentiles

5th                10th               25th             50th              75th               90th             95th

  5.5 12.2 12.4 13.1 13.3 13.6 13.8 14.0
(13.0) (13.3) (13.6) (13.6) (13.8) (13.9) (13.9)

  6.5 13.2 13.3 13.4 13.7 14.2 14.3 14.4
(13.4) (13.5) (13.5) (13.8) (13.9) (14.0) (14.0)

  7.5

 

13.4

 

13.8

 

13.9

 

14.9

 

15.2 15.4 15.8

 

(13.4)

 

(13.5)

 

(13.7)

 

(14.0)

 

(14.2) (14.4) (14.5)

  8.5

 

13.6

 

14.2

 

14.4

 

15.1

 

15.5 16.1 16.2

 

(13.5)

 

(13.7)

 

(14.1)

 

(14.4)

 

(14.5) (14.7) (14.8)

  9.5

 

14.4

 

14.5

 

14.7

 

15.3

 

15.7 16.1 16.6

 

(13.6)

 

(13.8)

 

(14.2)

 

(14.7)

 

(14.9) (15.1) (15.2)

10.5

 

14.5

 

14.7

 

14.8

 

15.4

 

15.8 16.6 16.8

 

(13.7)

 

(14.1)

 

(14.3)

 

(14.9)

 

(15.1) (15.4) (15.5)

11.5

 

15.2

 

15.4

 

15.5

 

15.7

 

16.2 16.7 16.9

 

(13.7)

 

(14.2)

 

(14.7)

 

(15.1)

 

(15.5) (15.6) (15.7)

12.5

 

15.4

 

15.4

 

15.7

 

15.8

 

16.6 17.8 17.9

 

(14.1)

 

(14.7)

 

(15.1)

 

(15.7)

 

(16.2) (16.4) (16.8)

13.5

 
15.5

 
15.8

 
16.2

 
16.5

 
17.4 18.2 18.4 

(14.5)
 

(15.0)
 

(15.6)
 

(15.8)
 

(16.0) (16.2) (16.6)

 

Age
(yrs)

Less privileged in Parenthesis.

2Table IV. Percentile Values for Weight/Height  indices for age, for 
both groups of girls

                                                                            Percentiles

 

5th             10th           25th            50th

 

            75th

 

          90th

 

    95th

 

  5.5 13.3          13.4          13.5           13.6

            

 14.1

 

          14.6

 

    14.7

 
      

      (13.0)        (13.0)       (13.2)      (14.1)

                          

(14.2)

  

(14.9)

 

   (14.9)

 

  6.5 13.4          13.6          13.8           13.9                   

                       

 14.1          

          

14.6

 

     14.8

 
      

      (13.1)        (13.2)        (13.3)      (14.1)

                          

 (14.4)

 

 (15.0)

     

(15.4)

 

  7.5 13.5          14.0          14.2           14.3
 

             14.4
            
14.9

 
     15.8

 
       

      (13.3)       (13.4)        (13.9)      (14.4)
                           
(14.9)

 
 (15.2)      

      
(15.6)

 

  8.5 13.7          14.1          14.4           14.6               14.9                     16.5       16.7  
           

 (13.5)       (13.8)        (14.1)      (14.9)
                          

 (15.6)
 

(16.7)
 

     (16.9)
 

  9.5 14.0          14.3          14.8           15.5

 

              17.3        

           

 17.4

 

     18.0

 
      

      (13.7)        (13.9)       (14.2)       (14.7)

                          

 (15.2)

 

  (16.9)

 

     (17.0)

 10.5 14.2           14.3         14.8           15.5

 

              17.3          

          

17.4

 

      18.0

 
      

      (13.7)         (13.9)      (14.2)     

    

(15.6)

                           

(16.5)

 

  (16.9)     

       

(17.3)

 
11.5 14.7           14.9         15.7           15.9

 

              18.8          

            

19.9

 

      20.0

 
       

     (13.8)        (14.0)       (14.8)      

  

(15.7)

                           

(16.4)

    

(17.1)     

      

(17.3)

 

12.5 14.9           15.4         15.7           16.3

 

              18.9          

             

20.1

 

      20.1

 
           

 (13.8)        (14.0)       (14.9)       (15.8)

                           

(16.6)

   

 (17.1)     

     

(17.3)

 

13.5 15.9           16.5          16.6          16.8

  

             19.3          

              

20.1

 

      20.6

 

(15.1)        (15.5)       (16.1)        (16.4)                    

                      

(16.9)      

             

 (17.6)

 

     (17.8)

 

Age
(yrs)

Less privileged in Parenthesis.

Comparison of BMI Data of the 'Privileged' and 'Less 
Privileged' Children

2The means of the weight /height  indices of the 'privileged' 
and 'less privileged'   boys and girls are displayed in 
Tables 2a&b below.  The 'privileged' and  'less privileged' 
boys attained the value of 15 at ages 8 and 11 years 
respectively, while the girls of both groups attained that 
value at 10 years of age. The 'privileged' boys had slightly 
higher mean values of BMI than their 'less privileged'   
counterparts, but the reverse was the case with the girls at 
the early ages. There was no significant statistical 
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difference (p = 0.05) in the overall means of 15.1 + 1.7 
for the ' privileged' boys compared with the 14.7 + 1.2 for 
the  'less privileged' boys. The difference between the 
mean BMI values of 15.1 + 0.5 and 15.0 + 1.7 for the 
'privileged' and 'less privileged' girls respectively was 
also insignificant (p=0.12).

The BMI values of the 'privileged' Kaduna children are 
lower than the American standard conducted by the 

22National Center for Health Statistics (NCHS)  as 
shown below in figure 2.

2
Percentiles of weight/Height

2 Displayed below in Tables 3 and 4 are the weight/height
percentile values of the Kaduna boys and girls.

Discussion
Body Mass Index (BMI) is said to be a better index of 
body size than raw height or weight, and has the best 

3, 1
correlation with body fat.   The present study has 
shown a slightly larger mean BMI in the 'privileged' boys 
compared with  their 'less privileged' counterparts 
(although statistically insignificant), while both groups of 
girls had similar mean BMI values. However other 

6, 9,11 6  workers reported different findings. Etta and Singh   
in 1978 in Zaria, Northern Nigeria found no significant 
difference in BMI between the boys from the upper and 
lower socio-economic classes but the girls from the 
lower socio-economic class had higher BMI than the 
upper class from the age of 7.Dietary preferences and 
slight differences in culture between the two socio- 
economic classes were considered by the authors as 
the reason for these differences in BMI between girls 
from the lower and higher socio- economic classes.  

9 However, in Brazil, the urban adolescents had higher 
BMI values than those living in the rural areas. The 
authors attributed this to socio-economic factors in 

11 
favor of the urban dwellers while Lazarus et al in 1996 
reported in Australia that the BMI as a screening index 
was more sensitive among girls than boys although the 
differences were insignificant. The greater deficit in 
weight than in height among the 'less privileged' boys 
resulted in their lower mean BMI observed in this study.  
However, similar deficits in weight as well as height of 
the 'less privileged' girls accounted for the comparable 
mean BMI with the 'privileged' girls.

 In both groups of this study, the girls had higher BMI 
than the boys. This finding is probably due to genetic 
differences between the sexes since BMI correlates 
with body fat which is known to be higher in girls 

2 especially around puberty than in boys.

Body Mass Index of Healthy Nigerian Children: Anyiam J O, Ogala W N, Onuora C U
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The 'privileged' boys of this study had a higher BMI than 
6 the Zaria upper class boys only at the earlier ages (5-

9years) beyond which the latter group had higher values. 
However the girls in both groups have similar BMI. The 
reason for these findings may be a decline in socio-
economic factors over the years. This is contrary to the 
increasing secular trends in BMI reported among 6 year 

10 old children in Chile over a 15 year preiod. The authors 
said it is consistent with changes in energy density of the 
diet, increased physical inactivity and lower prevalence of 
infection.

The 'privileged' and the 'less privileged' boys attained the 
normal BMI range of 15 to 18 determined in Zaria by Etta 

6
and Singh  at 8 and 11 years respectively, while the girls of 
both groups did at the age of 10 years each. Conversely, in 
Calabar, South Eastern Nigeria the BMI of 15-18 was 
attained by both boys and girls at later ages of 12 and 16 

8   
years respectively. Large variation in sample sizes at 
different ages was the reason given by the authors for this 
observation. Nutritional factors may be responsible for the 
delay in 'the less privileged' boys  attaining the above 
values when compared with their 'privileged' counterparts 
in this study

22 The BMI of the Black American children in North America 
sampled from all socio- economic classes were 
consistently higher than the children in this present study. 

6  In Brazil,  the BMI of black children (both sexes)  were 
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however lower than the Whites of the same age. 
Increased physical activities, dietary or climatic factors 
may have affected the Kaduna children in their 
environment, but not socio- economic factors since the 

22 Black American children were sampled from all the 
different socio- economic classes.  

The BMI percentiles for age and sex for this study are 
22 lower than the American standard. The widely 

th th
recommended use of the American 85  or 95  
percentiles of BMI as cut off points for children is 
arbitrary, because of the wide variation of BMI in 

23 
,different populations. BMI percentile values from 
different populations are needed to standardize 
standards   for children. 

In conclusion, there was no statistical significant 
difference between the BMI of the 'privileged' and the 
'less privileged' groups of children. The BMI of Kaduna 
children were lower than those of black American 

22
children.

As contribution, this study provides mean BMI values for 
age and sex for children from different socio- economic 
classes as well as percentile values for Nigerian 
children. 

 Recommendation
A nation wide study of BMI should be carried out to 
establish  national  reference values.
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