
Introduction
High Body Mass Index (BMI) in 
adolescents across populations is on the 
increase and a cause of concern as this will 

1,2
lead to unhealthy population overtime.  
The increase in the percentage of children 

and adolescents who are obese is not just 
an indication of an increase in the 
morbidity and mortality of a population 
but also a health indicator for the 
measurement of the health status of the 

1,2,3entire population.  The nutritional status 
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Abstract
Background: Overweight and obesity as well as underweight in 
adolescence are risk factors of chronic diseases that occur in adulthood. 
The objective of this research was to assess the Body Mass Index of in-
school adolescents and its relationship to socioeconomic status of their 
parents.
Methods: This is a cross-sectional study of 454 adolescents aged 10-19 
years selected from five secondary schools using multistage sampling 
technique. A semi-structured interviewer questionnaire was used to 
collect relevant information from the adolescents and their 
anthropometric measurement to determine their Body Mass Index. Their 
Body Mass Index was categorized into obese, overweight, normal and 
underweight using the International Obesity Task Force reference. 
Analysis was done using IBM Statistical Package for Social Sciences, 
version 20.1. 
Results: The prevalence of obesity, overweight, and underweight among 
the adolescents was 7.7%, 1.1% and 32.8% respectively. None of the 
students in the public schools was obese while 2.1% of the adolescents 
were obese in the private schools. Adolescents in public schools had a 
higher percentage of underweight (65.4%) compared to those in private 
schools (34.5%) and this was found statistically significant (p<0.001). 
There was an overall higher prevalence of overweight and obesity among 
the females than found among the males. This was also the case for 
adolescents from higher socio-economic parents. These differences were 
found to be statistically significant (p<0.001). 
Conclusion: The Body Mass Index status of the in-school adolescents 
studied was found to increase with increased socioeconomic status of their 
parents. This underscores the need for sensitization of in-school 
adolescents to see the need of knowing their nutritional status and ways to 
avoid the consequences of abnormal Body Mass Index.
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of adolescents contributes significantly to 
the health status of the community in 
which they reside. One of the major global 
health problems faced by developing 

4
countries today is under nutrition.  

The World Health Organization (WHO) 
5describes obesity as a global epidemic  and 

as such the need to assess the prevalence 
and to find the factors responsible so as to 
implement timely interventions. The 
consequences of underweight on the other 
hand are as grievous as that of overweight. 
Furthermore, in all adolescents, short 
stature resulting from chronic under-
nutrition is associated with reduced body 
mass and deficiencies in muscular strength 

4
and working capacity.  Adolescent obesity 
which is becoming prevalent, is most of the 

1
time due to untreated childhood obesity.  
This increase is worldwide and in 
developing countries especially in the 
urban populations it is an emergent major 

6
health issue.  The report of a systematic 
review on the global prevalence of 
overweight and obesity has confirmed that 

2the prevalence of BMI of 25kg/m  or 
greater among adolescents is on the 
increase, with the prevalence being more 
among boys in the developed countries and 
more among girls in the developing 

2
countries.  

Most studies on the relationship between 
Socioeconomic Status (SES) and BMI of 
adolescents were carried out in developed 
countries and results show that an inverse 
relationship exist between the two 

7,8
variables.  That of developing countries 
are few with inconsistent results. Majority 
however reported a positive relationship 
be tween  SES and  BMI s ta tus  o f 
adolescents, which means that as the SES 

9,10 increases, the BMI increases. There is 
paucity of published work done on the 
relationship between SES of Nigerian 
parents and prevalence of overweight and 

obesity among their adolescent children. 
In a study conducted among adolescents in 
Ondo State, Nigeria, higher prevalence of 
underweight (16%) was more than 
overweight among the adolescents. The 
prevalence of overweight was more among 
adolescents in the urban than those in the 

11rural areas of Ondo state in Nigeria.  The 
prevalence rate of obesity, overweight and 
underweight in a study carried out in 
southern Nigeria was 11.4%, 2.8% and 

1213.8% respectively.  In another study the 
prevalence of obesity among adolescents 

13in Cross River State Nigeria was 4%.  
These studies carried in Nigeria did not 
look at the association between BMI status 
of adolescents and socioeconomic status of 
their parents.

Adolescents are the future of any 
population and their health status is a 
reflection of the expected health status of 
the population in the nearest future. This 
study was conducted to assess the 
relationship between the SES of parents 
and the BMI of their adolescents in public 
and private schools in Calabar, Cross River 
State, Nigeria. This will help to provide 
database in the study area which can be 
used to formulate preventive strategies to 
mitigate the consequences of abnormal 
BMI.

Methods
The study was a descriptive cross-
sectional study done in Calabar, Cross 
River State, Nigeria between July and 
August 2016. The sample size 454 was 
determined by the application of minimum 

2 2sample size formula, n= Z p/d  for a 
prevalence of normal BMI from previous 

14study of 6.67%.  Multistage sampling 
technique was used to  select  the 
adolescents aged 10 -19 years old. The 
choice of selecting three private schools 
and two public schools was based on the 
fact that there are more private schools 
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than public schools in the study area. 
Se lec t ion  of  par t ic ipants  was  by 
proportionate sampling based on the 
population of each school selected through 
simple random sampling by balloting. The 
list of public and private schools in Calabar 
municipality was used as the sampling 
frame for the selection. In each of the 
schools selected, one class each was 
selected through simple random sampling 
technique by balloting from JS1, JS2, SS1 
and SS2. Students in JS3 and SS3 were 
excluded because they were taking 
external examinations at the time of the 
study. In each selected class, students 10-
19 years old were selected through simple 
random sampling technique by balloting 
on the list of students in each class. 

A pre-tested semi-structured interviewer 
administered questionnaire was used to 
c o l l e c t  t h e  d a t a  b e f o r e  t h e i r 
anthropometric measurements were done. 
The anthropometric measurement tools 
were inspected and calibrated for use. The 
BMI of participants was determined using 
the Quetelet formula of weight (kg)/height 

2
(m ). The BMI was compared to the 
percentile level for the age of the 
participants and was compared to the 
standard BMI classification. Underweight 
was defined as BMI less than or equal to 

218.5kg/m  Overweight as BMI 25-
2 2 

29.9kg/m  while from 30 kg/m and above 
13 

as obese. Data collected from the field 
were analyzed using the Statistical 
Package for Social Sciences (SPSS) 
software version 20.1. Socioeconomic 
status of parents was computed by 
assigning scores to parents' education level 
and occupation, which were graded using 

th th ththe 25 , 50  and 75  percentile as low, 
medium and high Scores respectively. 

Chi-square test statistics was used to 
analyze the association between variables 
and p-value less than 0.05 was considered 
statistically significant. Ethical approval 
was obtained from the Department of 
Publ ic  Heal th  Ethics  Commit tee , 
University of Calabar, before research 
commenced. Also, written informed 
consent was obtained from their parents, 
while verbal assent was obtained from the 
students after clear explanation of the 
research to the student before data 
collection.

Results
Out of the 454 students who participated in 
the study 48% were males, 51.2% were 
from Private Schools and the mean age of 
all the participants was 14.0±2.4 years 
(Table 1). The study showed the BMI of the 
adolescents as 35.7% underweight, 7.7% 
overweight while 1.1% were obese. 
(Figure 1). The prevalence of overweight 
and obesity among the females were 
11.8% and 2.1% respectively and 3.1% 
and 0% among the males respectively. The 
males were more underweight (46.3%) 
than the females (25.8%). The difference 
was statistically significant (P<0.001). 
(Table 2) Comparing the BMI of the in-
school adolescents in the private school 
with those in public schools showed that 
49.1% and 47.5% in public schools were 
underweight with none obese while 24.2% 
and 2.1% were underweight and obese 
respectively in the private schools. This 
was statistically significant (p<0.001). The 
relationship between the socioeconomic 
status of the parents and the BMI of their 
adolescents showed that adolescents from 
high socioeconomic status were more 
obese (p<0.001). However, there was no 
statistically significant difference between 
the high BMI and age groups (p=0.09) 
(Table 2).
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Table 1. Demographic characteristics of respondents (n = 454)

Variables       Group                       Freq. (%) 
Age (years)              

           10-12 79 (17.4)
           13-15
           16-18
           19-21

265 (58.4)
102 (22.4)

8 (1.8)

Sex            Male                 218 (48.0)

           Female                   236( 52.0)

School                Private 229 (51.2)
               Public 225 (48.8)

Class              JS 1 100 (22.0)

           JS 2                        118 (26.0)

            SS 1                        123( 27.1)

            SS 2                        113 (24.9)

Underweight 

Normal 

Overweight 

Obese 

FIG 1. Classification of BMI Status of adolescents in Cross River State Nigeria    

Table 2. Body Mass Index by age, sex, school type and socioeconomic status (n=454)

Variables Group Underweight
Freq.(%) 

Normal 
Freq.(%) 

Overweight 
Freq.(%) 

Obese 
Freq.% 

Total  
Freq. (%) 

P-
value

Age (years) 10-12   27 (36.9)    48 (60.7)   4 (5.0) 0 (0.0)   79 (17.4) 0.090

13-15 140 (52.8)  154 (58.1) 21 (7.9) 3 (1.1) 265 (58.4)  

16-18   45 (44.1)  48 (47.0) 10 (9.8) 1(0.9) 102 (22.4)  

19-21     5(62.5) 2 (25)   0 (0.0) 1(12.5) 8 (1.8)  

Sex Male 101 (46.3)  110 (50.5)   7 (3.1) 0 (0.0) 218 (48.0) <0.001

Female   61 (25.8)  142 (60.1) 28 (11.8) 5 (2.1) 236 (52.0)  

School Private   56 (24.2)  148 (64)  22 (9.5) 5 (2.1) 231 (50.8) <0.001

Public 106 (47.5)   104 (46.6) 13 (5.8) 0 (0.0) 223 (49.1)  

SES of Parents Low   92 (82.8)  19 (17.1)    9 (8.1) 0 (0.0) 111(24.5) <0.001

Medium   56 (22.6)  162 (65.5) 26 (10.5) 1 (0.4) 247(54.4)  

High   14 (14.5)  71 (73.1)    9 (9.3) 4 (4.1)   96 (21.1)  

SES – Socioeconomic status
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Discussion
Abnormal BMI is a growing public health 
problem which requires early detection 
and management for a healthy population 
although this study shows a higher 
preva lence  of  underweight  when 
compared with that of overweight and 
obesity among the in-school adolescents. 
This finding agrees with similar studies in 
Nigeria that looked at both overweight and 

4,11, 12
underweight among adolescents.  
However, a previous study in Calabar, 
Cross River state had reported a higher 

12prevalence of overweight and obesity.  
The higher prevalence of underweight 
reported in this study, when compared to 
other studies in Nigeria, could be linked to 
prevailing poor economic situation in 

11,14Nigeria.

The relationship between sex and high 
BMI in this study is similar to studies 
carried out within and outside the country.  
In the developing countries, a prevalence 
of overweight and obesity of 12.9% among 
boys and 13.4% among girls; and  a 
prevalence of  23.8%  and 22.6% for boys 
and girls respectively in the developed 
countries has been reported in a systematic 

2
review.  This showed that females in the 
developing countries had higher BMI than 
their male counterpart, while the reverse 

2,5,16 was the case for developed countries. In 
a study carried out in Kano, it was shown 
that the difference between the prevalence 
of overweight in females and  males were 
not significant, but in this study and several 
others, the difference between overweight 

2,14,15, 
and sex was statistically significant. 
17,18,19 However, it is clear that sex is 
associated with BMI status of adolescents, 
as such parents with female children 
should pay more attention to their 
nutritional needs and encourage physical 
exercise. 
Socioeconomic status of parents was 
associated with BMI status of their 

adolescents. Those from high socio-
economic status parents were more obese 
than those from low to medium socio-
economic status while adolescents from 
low socio-economic status parents were 
more underweight. 

The higher prevalence of underweight 
seen in the public schools could be that the 
adolescents were mostly from parents of 
low economic status as public schools are 
more affordable to them as compared to the 
private schools. This result is in line with 
findings from similar studies carried out in 

9,10
other developing countries.  The reverse 
is the case in studies from the western 
countries that found that SES was 
inversely associated with BMI of children 

7,8and adolescents.  The difference could be 
due to variations in the lifestyle of people 
in the developing and developed nations. 
Obese and overweight children are likely 
to stay obese into adulthood and are more 
likely to develop non-communicable 
diseases like diabetes and cardiovascular 
diseases at a younger age. The prevalence 
of underweight is still a condition of public 
health importance and was more prevalent 
among adolescents from low SES. This 
finding is similar to the study done in Osun 
State Nigeria which showed higher 
prevalence of underweight among children 
in public than private schools, and higher 
underweight in adolescents in rural 
secondary schools than those in urban 

14secondary schools.  This may be that 
parents of high SES are more likely to send 
their children to private schools. It is 
therefore important for parents to be 
educated on how to plan healthy diets for 
their children irrespective of their SES.

Conclusion
Abnormal BMI is becoming prevalent 
among in-school adolescents in Calabar 
municipality. This study also shows a high 
prevalence of underweight among in-
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school adolescents in the population as 
well as a low but growing prevalence of 
overweight and obesity. The prevalence of 
high BMI was higher in private schools, 
adolescents from high SES and females. 
The prevalence of underweight was more 
among adolescents in public schools with 
low SES. The need to start sensitization on 
consequences of abnormal BMI cannot be 
overemphasized as the health status of 
adolescents serves as a health indicator for 
the entire population, reasons being that 
they are the future adults  of any 
population. Health education on nutrition 
and how to avoid abnormal BMI should be 
emphasized in schools while healthy 
school feeding programs should be 
extended to public secondary schools 
where such does not exist.
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