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Abstract
Background: Childhood and adolescent obesity is a global public health concern because of associated increased 

risk of cardiovascular diseases later in life. Although there are several studies on childhood obesity in Nigeria, few have 
assessed it in adolescents.

Objectives: This study intends to assess the prevalence of overweight and obesity in adolescents in urban 
northern Nigeria.

Method: A cross sectional school based survey was conducted to determine the prevalence of overweight and 
obesity. Stratified sampling was used to select 718 students. Their weight and height were measured and used to 
compute the Body Mass Index (BMI). Overweight and obesity were defined using the International Obesity Task Force 
(IOTF).

Results: The prevalence of obesity and overweight were 0.84% and 1.98% respectively; with advancing age as 
a risk factor for both overweight and obesity. Multivariate logistic regression showed that the risk of overweight was 
almost two times higher with advancing age adjusted odds ratio of {1.79} with a p-value of { 0.03} and C.I. { 1.05 - 3.09}, 
adjusted for gender and school type.

Conclusion: The data suggest the prevalence of overweight and obesity are low, and that advancing age is a risk 
factor for obesity.
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Introduction
Adolescent malnutrition (underweight or overweight) not only 

impacts future adult physique and sense of self-esteem, it also affects 
future metabolic and cardiovascular outcomes [1]. Overweight and 
obesity are associated with risk of developing diabetes mellitus and 
cardiovascular diseases [1].

The prevalence of childhood and adolescent obesity has increased in 
the developed world. The same trend has been observed in developing 
countries in recent years. It has thus become necessary to track these 
changes in order to reverse the negative impact they portend on public 
health [2].

While there are several studies that have addressed childhood 
obesity in Nigeria, few have evaluated its occurrence in adolescents. 
Even among these studies are disparities, such as a 2007 study in 
Shagamu (south western Nigeria) showing a prevalence of overweight 
of 8.1% in males and 8.1% in females. It further showed a low prevalence 
of obesity of 2.7% in males and 1.9% in females. In contrast Another 
study in Ajoakuta (southwestern Nigeria) reported a higher figure of 
overweight/obesity as 17.3% [3,4]. This could be due to socioeconomic 
differences in sub populations studied. A study in Jos, Northern Nigeria 
found among males 17.2% was overweight, with 4.2% obese. Among 
women 23.5% were overweight and 4.5% were obese [5]. A study in 
the Niger delta southern Nigeria found 22.04% overweight and 49.34 
% were obese [6]. In Abia southeastern Nigeria The prevalence of 
overweight/obesity in the population was 28.4% , contrast to another 
the report form in Imo south eastern Nigeria were prevalence of obesity 
was 6.0%,while in a community based study in Benue the prevalence of 
overweight was 9.7% and obesity 1.8% [7-9].

Attempts were made in developing a “gold standard” reference 
population for determining thinness, overweight and obesity. In 2007, 
the World Health Organization developed a reference population 
for classifying overweight and obesity based on the anthropometric 
measures of children and adolescents from some countries with 
average socioeconomic status. However these references are limited in 
their applicability because differences in growth pattern are seen across 

economic divides [10,11]. Thus while such a reference could be used 
in developing countries; a different standard would have to be used in 
developing countries. 

This study aimed to determine the prevalence of overweight and 
obesity among secondary school adolescents in Kano, Nigeria, in 
accordance with World Health Organization standard reference.

Study area
The study was carried out in Kano, the Capital city of Kano State in 

Northwest Nigeria, located between latitude 12°00’ North and longitude 
8°13’East. It occupies a total area of 499 square kilometers with an 
estimated population of 2,828,861 (2006 census) [12]. The principal 
inhabitants of the city are the Hausa-Fulanis, although a good number 
of other ethnic groups, such as the Igbos and Yorubas also inhabit some 
part of the city. The major language spoken is Hausa, although English 
is also widely spoken in schools, offices and markets. Kano is acclaimed 
Nigeria’s center of commerce with its economic significance dating back 
to the precolonial era when it served as the southernmost point of the 
famous trans-Sahara trade routes. A sizeable number of its inhabitants 
are also engaged in farming, while the remainder is in the civil service.

Study design and population
A cross-sectional survey was carried out to determine the prevalence 

of overweight and obesity and obesity among adolescent (boys and girls) 
aged 13-18 years attending secondary schools in Kano metropolis. Both 
private and government owned schools were selected in order to have a 
fair representation from the different social strata of the society.
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Sampling technique
A comprehensive list of all the schools in Kano was collected from 

the State Ministry of Education. The schools for the study were then 
selected with the use of the simple random technique applied through 
the table of random numbers. With the use of the stratified sampling 
technique, proportionate allocation was given to each school to make 
up the required sample size depending on the population of the students 
in the school.

All students of the chosen schools within the study age group were 
considered. However, in each school, systematic sampling method was 
employed in which the students were given numbers serially according 
to their classroom register from class 1 to class 6, thereby giving 
each student an equal chance. The random number table was used to 
select the first number and thereafter students were picked at regular 
interval (sample interval) so as to meet the sample size requirement 
in the school. This sample interval (SI) was determined by dividing 
the total number of students in the selected schools by the sample size: 
9,758/1000 = 9.758 = 10.

A total of 1,000 students were selected for the study, out of which 
718 consisting of 309 males and 409 females had complete data. Only 
those with complete data taken were included in the study analysis. 
They were apparently healthy students aged between 13 to 18 years 
mainly composed of the indigenous Hausa ethnic group, Hausa. 
Excluded from the study were non-Nigerians and students that were ill.

Ethical approval for this study was obtained from the ethics 
committee of the Aminu Kano Teaching Hospital, Kano. Informed 
consent was gotten from the schools administration and parents. 
Permission was also obtained from the local education authority and the 
principals of the selected schools. The purpose, process and intent of the 
study were explained to the participants. Bio-demographic information 
was obtained from each of the participants, including bio-data on age 
(as at last birthday) and sex. Students attending government schools 
were considered to be largely from low socioeconomic backgrounds; 
while those attending private schools were considered to be from high 
socio economic background.

Anthropometric measurements
All measurements were made by persons trained on the proper 

techniques of measuring height and weight. Weighting scale was 
standardized by the technicians, and weight was taken based on 
internationally accepted standards for weight measurements. The 
weighing scales we reassessed for proper calibration each morning 

before weighing were done. The weight of each student was measured, 
with the student bare footed and with light clothing, using WEYLUX 
weighing scale, Model 424J; Sliding Beam Column Scale, (Short Pillar 
with height of 560 mm). The measurements were recorded to the nearest 
one (1) kilogram (Kg). Their height was measured using ACCUSTAT 
Ross Stadiometer, 44817, manufactured by Genentech Incorporated. 
The students were asked to stand erect with the heels, buttocks, upper 
back and occiput against the stadiometer. The measurements were 
recorded to the nearest 1 cm. The BMI was then computed using the 
standard formula [BMI= weight (kg)/height (m2)]. 

Overweight and obesity were determined using the International 
Obesity Task Force (IOTF) BMI cutoff points for children and 
adolescents. These age-and gender-specific cutoff points were derived 
from a large international sample with regression techniques, by passing 
a line through the adult cutoff points at 18years. Participants with 
BMI values corresponding to BMI of 18.5-24.9 kg/m2 were classified 
as normal, participants with BMI values corresponding to BMI of 25 
to 29.9 kg/m2 were classified as overweight, and participants with BMI 
values corresponding to BMI of 30 kg/m2 were classified as obese. 

Data analysis
Statistical analysis was carried out using statistical STATA version 

11.0. Quantitative variables were assessed using t test while qualitative 
ones were assessed using chi square. Descriptive statistics of mean and 
standard deviation were used to examine the age- and gender-specific 
anthropometric indices. The estimator for this study is the prevalence 
of overweight and obesity measures based on the IOTF, and NHANES 
III cutoff point. Differences between parameters compared were 
considered to be statistically significant within 95% confidence interval, 
a P-value < 0.05.

Result
A total of 718 students participated in the study, out of which 57% 

were females and 43% were males. The median age was 16 years with a 
range of 13-19 years. The median height was 1.57 meters, with a range 
of 1.20 - 1.88 meters while the median weight was 45 kilogram [kg] 
with a range of 24-120 kg. The median BMI was 17.86 kg/m2 with a 
range of 11.31-42.97 kg/m2.

The correlation of age against height, weight and BMI for students 
studied showed a linear trend; with a Pearson correlation coefficient [r] 
being [0.52], [0.49], [0.29] for height weight and BMI respectively as 
seen in Figures 1a, 1b and 1c respectively. 

Figure 1: Correlation between age and anthropometric measurements and Box plot of anthropometric measurements.
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growth seen in Africans during early adolescence. The low height for 
age will suggest some degree of stunting. The trend of relative low 
anthropometric measures noted compared to global standard is similar 
to what is reported in other parts of Africa [13-15]. This apparent 
difference has been attributed to malnutrition and recurrent parasitic 
infection seen in African children [16,17].

Overall adolescent in northern Nigeria tend to be lower than the 
WHO reference population up till the ages of 17-18 years when “catch 
up growth” occurs. Our study found a strong linear trend of age for 
height, weight and BMI. This suggests an evenly sustained growth 
across all ages. Being in an urban area availability of food is fairly 
maintained. Most of the studied subjects are wards of a civil servant or 
traders, as such are raised by families with fairly sustained income their 
growth has equally been fairly sustained. 

Although we found apparent numeric gender related BMI 
differences, it was not statistically significant. This is in contrast to 
another adolescent study in Ajoakuta, Nigeria which found boys to be 
slightly more obese than girls; the observation in our study may be due 
to the higher sample size we adopted compared to the stated study [18]. 
It could also possibly be due to genetics, environmental and behavioral 
habits like differences in eating pattern between the tribes in Ajoakuta 
and the predominantly Hausa-Fulani stock in Kano.

The prevalence of obesity and overweight were 0.84% and 1.98% 
respectively. There was no statistically significant association between 
obesity with gender and age. This finding is similar to an earlier study 
from Shagamu, Nigeria [19]. It is however in contrast to other studies 
from southern Nigeria where Ajibode reported prevalence of obesity at 
3.2% and 5.1% in males and females respectively; and that of Owa et al. 
reported that a cumulative 18% prevalence of obesity [19,20]. This may 
be due to different rates of epidemiological transition between the far 
northern Nigeria and the rest of the countries. In the far north families 
still tend to adhere to traditional meals and the children are engaged 
in a lot of outdoor activities [3]. It may also be explained by innate 
genetic differences. However A cross-sectional study of 1,599 children 
and adolescents 5 to 18years of age was conducted in four urban 

The mean height, weight and BMI for all ages were 1.58+/- SD 
meters, 46.16 kg, and 18.34 kg/m2 respectively. The box plot of weight 
and BMI show a skewed distribution with higher value outliers (Figure 
1d).

Table 1 represents the mean and standard deviation of height, 
weight and BMI for each age band disaggregated by gender. All 
anthropometric indices measures showed a sustained increase with 
age for all genders. Females tend to have statistically significantly more 
height and weight for age band 13; while males have more height and 
weight for age band 16 and 17, and only statistically significant higher 
height than females for age 18 year. Similar gender related differences 
were not observed for BMI. 

The prevalence of obesity and overweight were 0.84% and 1.98% 
respectively. There was no statistically significant association between 
obesity with gender and age; with a level of significance at p=0.439 and 
p=0.227 respectively, as depicted in Table 2.

However, in a multivariate logistic regression analysis adjusted 
simultaneously for socio demographic factors (age, sex and social 
status), shows that the risk of overweight there was an almost twofold 
increase in the risk of being overweight, which is higher with advancing 
age, an odds ratio of {1.79921} with a p-value of {0.033} and C.I. {1.048 
- 3.088}. While the risk of being overweight was found to increase by 
one and a half fold times more with increasing weight; odds ratio{1.5} 
P- value {0.001} with C.I. {1.21-1.97}; even after adjusting for age.

Discussion
The adolescents in this study were in urban northern Nigeria, 

and appear to have the similar pattern of growth compared to those 
in earlier studies in Nigeria. The height, weight and BMI of this study 
subjects are similar to what was reported from south west Nigeria [13]. 

The range of anthropometric measures of studied students was 
lower than the WHO standard even when disaggregated by gender. 
This finding also shows that their anthropometric measures are lower 
than the global reference population. This has been ascribed to delayed 

AGE (years)
Weight + SD Height + SD BMI + SD

F M P-value F M P value F M P value
13 35.1+4.93 31.4+4.93 0.02 1.46+.05 1.40+0.08 0.01 16.27+1.65 15.78+1.59 0.32
14 41.31+6.39 39.54+8.77 0.27 1.53 ± 0.05 1.51 ± 0.10 0.33 17.48 ± 2.31 16.91 ± 1.89 0.23
15 44.65 ± 7.27 44.60 ± 7.88 0.97 1.56 ± 0.07 1.58 ± 0.85 0.080 18.35 ± 2.87 17.78 ± 2.27 0.17
16 46.58 ± 10.14 50.17 ± 8.00 0.011 1.57 ± 0.070 1.64 ± 0.07 0.000 18.83 ± 3.85 18.52 ± 2.28 0.54
17 47.5 ± 8.16 52.45 ± 9.09 0.001 1.57 ± 0.64 1.67 ± 0.72 0.000 19.09 ± 2.82 18.67 ± 2.50 0.35
18 51.7 ± 15.25 59.46 ± 15.30 0.09 1.58 ± 0.079 1.70 ± 0.06 0.000 20.47 ± 5.04 20.48 ± 4.69 0.99

Table 1:  Gender related anthropometric pattern.

Gender Normal weight[97.2%] Overweight[1.98%] Obese[0.84%] Total
Females 395 10 4 409 

Males 303 4 2 309 
Total 698 14 6 718 

 Ages (years)
13 46 0 0 46 
14 94 1 0 95 
15 193 5 0 198 
16 180 5 3 188 
17 141 3 1 145 
18 44 0 2 46 

Total 698 14 6 718 

Table 2: Sex and age specific prevalence of overweight and obesity.
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towns (Lagos, Port Harcourt, Nsukka, and Aba) in southern Nigeria. 
It showed a prevalence rates of 11.4% and 2.8% for overweight, obesity 
respectively [21]. There finding of low obesity is similar to finding from 
our study. Another study in Tarka northern Nigeria showed a similarly 
low prevalence to our study with a value of 7.5% [22]. Likewise, a study 
in Abeokuta reported 5% obesity in adolescent [23]. This suggests 
that even among areas sharing similar socio-cultural characteristics, 
there could be heterogeneity in pattern of obesity due to peculiar local 
circumstances.

The finding that females in this study tends to have more height 
and weight for age band 13; while males have more height and weight 
for age band 16 and 17, and statistically significant higher height than 
females for age band 18 years, may be explained by the fact that puberty 
tends to occur earlier in females, with the males catching up later in life. 

While the risk of being overweight was found to increase by one 
and a half fold times more with increasing weight; even after adjusting 
for age. This may be explained by the fact that in Africans, there is no 
commensurate increase in height compared to weight with advancing 
age.

While it is known that obesity can appear at any age, the risk of 
obesity increases with advancing age, due to hormonal alterations and 
a sustained reduction in active lifestyles. Whereas obesity in adolescent 
may be related to increased exposure and usage of energy dense and 
fatty meals; in the elderly it is due to a reduction in muscle mass with 
age and attendant reduction in metabolism. These changes lead to 
reduction in calorie burning by the body, with a good proportion of 
what is eaten stored by the body and consequently leading to obesity. 

In contrast, while the risk of overweight was found to be one and a 
half times more with increasing weight; even after adjusting for age. This 
may be explained by the fact that in Africans, there is no commensurate 
increase in height compared to weight with advancing age.

Having identified the burden of overweight and obesity in 
adolescent there is the need to put in place clear cost effective evidence 
based policy policies, such as reduction in high calorie diet marketing 
to adolescents, which will retard or perhaps reverse the trend of a rising 
obesity in Nigeria. There is also the need to have an assessment of 
the secular trend of malnutrition to be able to properly plan for such 
interventions.

The main strength of our study is that we established the prevalence 
of overweight and obesity in a representative sample of adolescents 
in our setting, using well trained assistants who undertook all 
anthropometric measurements under close supervision. In addition, 
this is the first study on anthropometric indices among adolescents 
and young adults in Kano, Nigeria. We also appreciate the fact that 
our study has limitations. The cross-sectional nature of the study 
makes generalization of our findings to the entire population difficult. 
Classification of social status in our study was not based on any of 
the available standard questionnaires. This may have affected our 
related to social status. Notwithstanding, the result of this study can 
be extrapolated to populations with similar socioeconomic attributes. 
Thus the finding low (incomplete sentence) though our findings are 
by no means novel, they confirm previous reports of low prevalence 
of overweight and obesity among adolescents in Nigeria. Our study 
also provides baseline data for similar studies in the future especially in 
Northern Nigeria where such data are lacking. 

Conclusion
There is a low prevalence of adolescent overweight and obesity in 

Northern Nigeria. However there is a need to put in place evidence 
based policies that will prevent their emergence which in turn will lead 
to a public health challenge.
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