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Background: Overweight and obesity in children, and adolescents is on the rise 
globally. Affected children are prone to cardio-metabolic problems later in life, 
especially hypertension. The prevalence of obesity/overweight may differ depending 
on school type. Private schools are attended mostly by children of the affluent, 
while public schools are attended predominantly by those in the low and middle 
socio-economic classes. Objective: To compare the prevalence of overweight, 
obesity and elevated blood pressure (BP) in pupils attending public and private 
primary schools in an urban community in Nigeria. Materials and Methods: In 
this cross sectional study, the BMI and BP of pupils in public and private primary 
schools, recruited by multistage sampling method, were measured. Their nutritional 
status was categorized using their BMI percentiles. Analysis was by SPSS. 
Results: A total of 1466 pupils were recruited, 814(55.5%) were in public schools 
and 722(49.2%) were males. The prevalence of overweight and obesity was higher 
in private schools 11.8% and 11.7% compared to public schools 3.3% and 0.9%. 
The mean systolic BP of pupils in public schools 96.8 ± 12.5 mmHg was higher 
than that in private schools 95.5 ± 10.2 mmHg, p = 0.032. Distribution of pupils 
with prehypertension and hypertension between private and public schools was 
not significantly different. Conclusion: The prevalence of overweight and obesity 
is higher in pupils attending private schools compared to those in public school. 
Urgent measures are needed to stem this tide through education, weight reduction 
and physical activity programs, especially in pupils attending private schools.
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of high calorie foods and declining levels of physical 
activity in our children is perhaps a major contributor 
in the rise of overweight and obesity. A study conducted 
by Omuemu et al.[7] in Benin City, showed that a high 
proportion of adolescent school going children indulge 
in fast food and soda drinks regularly. Those with a 
higher purchasing power are more likely to indulge in 
these habits.

In developing countries where malnutrition was a major 
and predominant nutritional problem,[8] overweight and 
obesity is also emerging as a significant nutritional issue 
leading to the double burden of nutritional diseases 
(referring to both malnutrition and over nutrition). 

Original Article

Introduction

T he prevalence of overweight and obesity is on the 
rise, with a global increase of 47.1% for children 

between 1980 and 2013.[1] The prevalence of overweight 
and obesity in previous Nigerian studies range from 
5.8%-13.8% and 0.3%-9.4 % respectively for overweight 
and obesity.[1-5] Higher values were obtained in children 
from big cities and would seem to be close to the ones 
obtained in some developed countries.[1,6] The change in 
life style in most urban settings in Nigeria in addition 
to the reduction in physical activity, as people move 
from one place to another by means of transportation 
rather than walking, and the overindulgence in sedentary 
activities such as television watching. Westernization of 
the populace that involves change in diet, indulgence in 
refined western kind of food, eating out in high calorie 
fast food restaurants, which are common place now in 
most Nigerian cities.[7] The combination of consumption 
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Underlying malnutrition is associated with other 
childhood illnesses such as pneumonia, tuberculosis, 
diarrhea and severe malaria which are major contributors 
to childhood mortality.[9] Overweight and obesity, on the 
other hand, is said to be predisposed to cardio-metabolic 
problems of stroke, myocardial infarction, dyslipidemia, 
diabetes mellitus and hypertension later in life.[10,11] 
Obese children also suffer emotional assault from peers, 
as they are often the subjects of ridicule in school and in 
the community.[12]

Obesity is a major contribution to Hypertension.[13] The 
positive correlation between overweight, obesity and 
elevated blood pressure has been reported in a number 
of studies.[2-5] Life style modifications including weight 
reduction and regular physical activity have been 
known to halt and reverse this trend.[13] School children 
attending highbrow private schools who are mostly from 
high socioeconomic class (SEC), are perceived to be 
more likely to engage in a sedentary lifestyle, indulgence 
in consumption of fast food and thus, more likely to 
be overweight/ obese compared to their counterparts in 
public schools, most of whom are perceived to be from 
low to middle SEC and are physically more active.

The objectives of this study were (1) to compare the 
prevalence of overweight, obesity and elevated blood 
pressure in pupils attending public and private primary 
school and (2) to evaluate the relationship between their 
weight and blood pressure.

Materials and Methods
Study design
This cross sectional study was conducted in Egor Local 
Government Area (LGA), of Edo State of Nigeria, as 
part of a larger study, to evaluate cardiovascular risks in 
children. LGA is the unit administered by the third of the 
three tiers of government in Nigeria; the other tiers being 
the State and Federal governments.

Setting
Egor LGA has an estimated total population of 339,899 
of which 119,038 are aged less than 15 years.[14] It has 
ten political wards of which eight are urban. This study 
was conducted over a six month period (September 2011 
to February 2012). Ethical approval for this study was 
obtained from the Ethics Committee of a tertiary hospital 
in the state.

Sample size
A convenience sample size of 1760 primary school 
children of the original study on cardiovascular risk was 
studied. Only children with complete data on BP, weight, 
height and socio-economic class were recruited for this 
study.

Inclusion criteria: All male and female primary school 
pupils aged between 5 and 15 years, whose parents gave 
consent were recruited.

Exclusion criteria: School children whose parents 
declined the study and children with obvious clinical 
features of chronic illnesses such as sickle cell anemia, 
renal abnormalities, etc.

Sampling technique
The pupils were selected using a multistage sampling 
technique. Of the 10 political wards, 30% (3) were 
randomly selected from a list of the political wards as 
the first stage sampling process. There were 8 public 
and 19 private schools listed alphabetically from which 
30% each of private and public schools were selected. . 
Thus, 3 public and 6 private schools were selected using 
a systematic sampling technique after randomly selecting 
the first school (second stage). The details of the sampling 
procedure are described in a previous publication.[15]

Private schools are usually expensive, of a high academic 
standard and attended mostly by children of the elite 
while public schools are government owned, attended 
predominantly by children of low and middle social 
strata; and usually affordable with an acceptable standard 
of education.

Evaluation of selected pupils
An informed written consent was obtained from the 
parents of each selected pupil. Any child, whose parent 
declined to give consent was replaced by the next pupil 
on the sampling list, selected using the sampling interval 
and whose parents gave consent. A socio-economic class 
(SEC) was ascribed to each selected pupil using the 
method described by Olusanya et al.[16] This method was 
based on the level of education of the mother and the 
father’s occupation.

Measurement of anthropometry and Blood 
Pressure
The weight was measured with the Omron body 
composition monitor (BF511Netherlands) using standard 
methods. Weight was read to the nearest 0.1 kg. Height 
was measured with the aid of a stadiometer. The pupils 
were instructed to stand bare feet, with their heels, 
buttocks and occiput resting against the stadiometer. The 
chin was raised so that the pupil was looking ahead with 
the upper border of the ear canal in the same horizontal 
plane as the lower border of their eye socket (Frankfurt 
plane).[17] Height was read to the nearest 0.1 cm. BMI 
according to age was then computed for the pupils as 
the ratio of the weight in kg/ square of the height in 
meters (m2). The pupils were categorized by gender and 
age using the United States Center for Disease Control 
(CDC) BMI growth charts were divided into obese: ≥ 
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mean diastolic BP (MDBP) were tested with Spearman’s 
linear regression while multiple linear regression models 
were used to determine independent predictors of the 
MSBP and MDBP. Level of significance was set at P = < 
0.05 at 95% of confidence level.

Results

From a total of 1764 school children recruited in the 
original study, 1466(83.3%) pupils who had complete 
data on BP, weight, height and socioeconomic class 
were recruited for the present study. Of the remaining 
298 pupils who were not studied, 243(%) did not have 
BP measurement, while the remaining 55 did not have 
weight, height or socio-economic status.

The 1466 pupils recruited for this study, consisted of 
814(55.5%) from public schools and 652(44.5%) from 
private schools. The mean age of the pupils was (9.0 ± 
2.2; range: 5-15) years. The mean age of pupils in public 
schools, 9.7 ± 2.2 years was significantly higher than 
that of the pupils in private schools 8.0 ± 1.8 years, p = 
<0.0001.

There were 722(49.2%) male and 744(50.8%) females. 
There was no significant difference between the mean 
age of male pupils 9.1 ± 2.2 years and the female 
pupils 8.9 ± 2.2 years, p = 0.082. Majority of the pupils 
723(49.3%) were from low SEC background. The socio-
demographic distribution of the pupils by school type is 
depicted in Table 1.

Nutritional status and Anthropometry
Of the 1466 pupils studied, 1167(79.6%) had healthy 
weight, while 112(7.6%) were underweight. A total of 
104 and 83 pupils were overweight and obese, giving a 
prevalence of 7.1% and 5.7% of overweight and obesity 
respectively. The prevalence of overweight and obesity in 
the public schools were (27/814) 3.3% and (7/814) 0.9% 
respectively while in the private schools; the prevalence 
of overweight and obesity were (77/652) 11.8% and 
(76/652) 11.7% respectively. The distribution of the 
nutritional status according to school type is shown in 
Table 2.

95th percentile; overweight: 85th to < 95th percentile; 
healthy weight: 5th to < 85th percentile and underweight: 
< 5th percentile.[18]

BP was measured from the right upper arm. The pupils 
were made to sit down and relax for about 3 minutes, 
before the BP was measured. An appropriate sized 
cuff, with bladder width of about 40-50% of the arm 
circumference, and the bladder length of at least 80% of 
the arm circumference was used. The cuff was snugly 
wrapped around the right upper arm, and inflated to 
about 10 mmHg above the systolic BP determined by 
palpation. The bell of the stethoscope was then applied 
over the brachial artery and the cuff was slowly deflated 
at a rate of 2mm per second. The first Korotkoff sound 
was taken as the systolic BP while the fifth Korotkoff 
sound represented the diastolic BP. Two BP readings 
were taken three minutes apart and the average was taken 
as the patient’s BP.[19] Hypertension and pre-hypertension 
were defined as elevated SBP or DBP ≥ 95th percentile 
and SBP or DBP between the 90th and < 95th percentile 
for the age, sex and height respectively according to the 
recommendation of National Blood Pressure Education 
Program.[19]

Children with obesity and overweight as well as their 
parents were counseled to engage their children in 
regular physical exercises and stay on appropriate diet. 
The children with hypertension were referred to the 
pediatric cardiology clinic for treatment and follow up.

Statistical analysis
The data was entered into SPSS version 16 (Chicago IL) 
spread sheet and analyzed with the same tool. Differences 
in means of continuous variables such as systolic 
and diastolic blood pressures were compared using 
student’s t test, while One-Way Analysis of Variance 
was used to test the differences between more than 2 
means. Differences across medians of BMI percentiles 
of different categories of pupils were compared with 
Krukas-Wallis Test. The differences in proportions were 
tested using χ2 test. Bivariate analysis of the effect of 
age, weight and height on mean systolic BP (MSBP) and 

Table 1: Socio-demographic characteristics of the study population
Characteristics Public School

n(%)
Private School

n(%)
Total P value

Gender
Male 414(57.3) 400(53.8) 814 0.19
Female 308(42.7) 344(46.2) 652
Socio-economic classss
High 15(1.8) 449(68.9) 464 <0.0001
Middle 152(18.7) 127(19.5) 279
Low 647(79.5) 76(11.6) 723
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private schools also had a significantly higher median 
BMI percentile compared to those from public schools, p 
<0.0001 [Table 2].

Table 2 shows that among pupils in public schools, those 
from low SEC had a higher median BMI percentile 
compared to pupils from middle and high SEC, the 
difference was however not statistically significant, p = 
0.74 . While among the pupils in private schools, those 

The median BMI percentile of the 1466 pupils studied 
was 40.5(0.1-99.9). The median BMI percentile and 
range of the study population according to school type 
and gender is shown in Table 2. The mean weight of 
pupils from private schools was significantly higher than 
that of pupils from public schools, p = 0.0042. There 
were significantly more overweight and obese pupils 
from private schools compared to their counterparts from 
public schools, p = <0.0001 [Table 2]. The pupils from 

Table 2: Comparison of some socio-demographic and anthropometric parameters between private and public schools
Characteristics Public School Private School Total P value
Mean weight(kg) 28.3 ± 7.4 29.5 ± 8.6 0.0042
Mean Height(cm) 130.6 ± 10.5 130.8 ± 9.8 0.71
Gender(Median BMI 
percentiles)
Male 34.5(0.1-96.4) 50.6(0.2-99.9) <0.0001
Female 35.6(0.1-97.9) 51.5(0.1-99.8) <0.0001
Socioeconomic 
class(Median BMI 
percentiles)
High 25.5(0.2-71.6) 52.8(0.1-99.8) 0.042
Middle 31.6( 0.5-91.8) 48.8(0.1-99.9) <0.0001
Low 35.2(0.1-97.9) 41.9(0.4-93.1) 0.35
Nutritional status [n(%)]

Underweight 72(64.3%) 40(35.7%) 112 <0.0001
Healthy weight 708(60.7%) 459(39.3%) 1167
Overweight 27(26.0%) 77(74.0%) 104
Obesity 7(8.4%) 76(91.6%) 83

Table 3: Comparison of mean systolic and diastolic blood pressures of public and private pupils
Characteristics Public schools

Mean (SD)
Private schools

Mean (SD)
P value

Male SBP 96.0 ± 12.8 95.2 ± 9.6 0.31
Female SBP 97.6 ± 12.3 95.7 ± 10.8 0.036
Male DBP 61.1 ± 9.7 60.7 ± 8.1 0.52
Female DBP 62.6 ± 9.8 60.0 ± 7.1 0.0001
High SEC SBP 94.3 ± 11.1 95.5 ± 10.3 0.66
Middle SEC SBP 96.1 ± 12.5 95.7 ± 10.4 0.77
Low SEC SBP 97.0 ± 12.6 94.7 ± 9.7 0.12
High SEC DBP 59.4 ± 9.7 60.9 ± 8.5 0.50
Middle SEC DBP 61.3 ± 10.3 60.0 ± 7.1 0.23
Low SEC DBP 62.0 ± 9.6 58.7 ± 8.6 <0.0001
Underweight SBP 93.3 ± 12.9 90.5 ± 8.7 0.22
Healthy weight SBP 96.8 ± 12.4 93.0 ± 9.5 <0.0001
Overweight SBP 103.5 ± 11.5 100.0 ± 10.0 0.14
Obesity SBP 103.5 ± 12.9 102.8 ± 10.4 0.87
Underweight DBP 60.1 ± 11.0 56.4 ± 7.7 0.062
Healthy weight DBP 61.8 ± 9.6 59.7 ± 8.1 0.0001
Overweight DBP 65.8 ± 9.9 63.0 ± 7.9 0.14
Obesity DBP 66.7 ± 11.7 64.5 ± 7.6 0.49
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difference in the mean SBP of the pupils studied, 95.7 ± 
11.5mmHg and 96.7 ± 11.6 mmHg for males and females 
pupils respectively, p = 0.1. The mean SBP of the pupils 
in public schools 96.8 ± 12.5 mmHg was significantly 
higher than that of those in private schools 95.5 ± 10.2 
mmHg, p = 0.032. The mean gender, SEC and nutritional 
classes’ SBP and DBP according to school type is shown 
in Table 3.

Majority of the 1466 pupils, 1381(94.2%) had normal 
BP, while 45(3.1%) and 40(2.7%) respectively had BP 
in the pre-hypertension and hypertension range Table 4  
shows the distribution of pupils with normal BP, pre-
hypertension and hypertension by school type, gender, 
SEC and nutritional statuses. The proportion of obese 

from high SEC had a statistically, significantly higher 
median BMI percentile compared to those from middle 
and low SECs, p = 0.013.

The mean weight of the males 28.6 ± 7.2 kg was not 
statistically, significantly different from the 29.1 ± 8.6kg 
recorded in the females, p = 0.23 while the mean height 
of the males 130.6 ± 9.8cm was also similar to that of 
females 130.7 ± 10.6cm, p = 0.85

Blood Pressure
The mean SBP and DBP of the pupils were 96.2 ± 11.6 
mmHg and 61.2 ± 9.1 mmHg respectively. The mean 
SBP and DBP of the pupils according to school type 
are shown in Table 3. There was no significant gender 

Table 4: The distribution of blood pressure status by school type, gender, socioeconomic class and nutritional statuses
Characteristics Normal BP

n(%)
HTN
n(%)

Pre-HTN
n(%)

Total P value

School type
Public 767(55.5) 22(55.0) 25(55.6) 814 0.99
Private 614(44.5) 18(45.0) 20(44.4) 652
Gender
Male 693(50.2) 13(32.5) 16(35.6) 722 0.015
Female 688(49.8) 27(67.5) 29(64.4) 744
Socio-economic class
High 439(31.8) 11(27.5) 14(31.1) 464 0.74
Middle 259(18.8) 11(27.5) 9(20.0) 279
Low 683(49.4) 18(45.0) 22(48.9) 723
Nutritional status
Underweight 109(7.9) 1(2.5) 2(4.5) 112 0.014
Health weight 1106(80.1) 29(72.5) 32(71.1) 1167
Overweight 95(6.9) 4(10.0) 5(11.1) 104
Obesity 71(5.1) 6(15.0) 6(13.3) 83
BP = blood pressure, HTN = Hypertension, Pre-HTN = Pre-hypertension

Table 5: Correlation of mean SBP and DBP with age, weight and height in bivariate analysis
Variables R values P values
MSBP vs Age 0.33 0.0001
MSBP vs BMI 0.32 0.0001
MSBP vs Height 0.38 0.0001
MSBP vs Weight 0.43 0.0001
MDBP vs Age 0.28 0.0001
MDBP vs BMI 0.25 0.0001
MDBP vs Height 0.38 0.0001
MDBP vs Weight 0.35 0.0001

Table 6: Multiple linear regression models of independent predictors of mean SBP and DBP
Variables SBP DBP

Beta t P value Beta t P value
Constant 15.30 0.0001 11.05 0.0001
Age 0.10 3.31 0.001 0.091 2.79 0.005
Height 0.06 1.52 0.13 0.076 1.86 0.063
Weight 0.33 8.79 0.0001 0.24 6.27 0.0001
R2 = 19.7% and 13.3% respectively for the models for Mean SBP and Mean DBP
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The pupils from private schools were significantly 
younger than those from public school, despite which 
pupils attending private schools were significantly 
heavier than their counterparts in public schools. This 
non-age related reason for pupils in private schools being 
heavier than those from public schools is perhaps another 
indicator that other factors such as higher calorie intake 
and low physical activities maybe contributory here, even 
though they were not specifically evaluated in this study.

The mean systolic BP of pupils from public schools 
was significantly higher than that from private schools 
despite the fact that pupils from public schools were 
significantly lighter and thus, expected to have a lower 
BP. The higher SBP in pupils from public schools could 
be ascribed to the older mean age of pupils attending 
public school. Blood pressure increases with age. It is 
also possible that the different environmental stressors 
occasioned by their socioeconomic settings may have 
contributed to this finding.[23]

The prevalence of pre-hypertension and hypertension of 
3.1% and 2.7% is higher than previous Nigerian study 
in Enugu [24] that reported a value 1.9%. The value in 
the Enugu study was easy to compare with the current 
study because of the similarity in definition of elevated 
BP. The higher prevalence of elevated BP in the current 
study may be associated with the higher prevalence 
of overweight and obesity in this study compared to 
the Enugu study where values of 6.4% and 1.7% were 
reported for overweight and obesity respectively. It 
is curious that despite the significant weight and BMI 
differences between public and private school pupils, 
the difference in prevalence of pre-hypertension 
and hypertension between the school types was not 
significant. The reason for this finding is not apparent. 
It, however, suggests that weight may not be the only 
major contributor to elevated BP is this study.

The female pupils had significantly higher proportion 
of pupils with pre-hypertension and hypertension 
compared to their male counterparts. This has similarly 
been reported by other workers [20,25] The reason for the 
difference in this study is not apparent, as the gender 
weight and BMI differences in the study population was 
not statistically significant. Most previous studies on BP 
in children, that noted a higher BP in females compared 
to males, had also documented a correspondingly higher 
body mass in the females compared to the males.[20,25] 

Similarly, the mean SBP and DBP of female pupils in 
public schools were higher than those in private schools 
despite the fact that female pupils in public schools 
were significantly lighter. This again points towards the 
influence of other factors besides body weight on BP in 
these children.

pupils with BP in the pre-hypertension and hypertension 
range was significantly higher than in those who were 
overweight, underweight or had healthy weight, p = 
0.014. Similarly, the female pupils had a significantly 
higher proportion of those with pre-hypertension and 
hypertension compared to their male counterparts.

Relationship of SBP and DBP with some variables

The mean SBP and mean DBP were significantly, 
positively correlated with the age, weight and height 
in bivariate analysis, only age and weight remained 
as independent predictors of MSBP and MDBP in 
multivariate analysis. [Table 5] and [Table 6]. The R2 
and p values for the MSBP and MDBP models were 
respectively 19.7% and 13.3%; p = 0.0001 and 0.0001.

Discussion

In this study, the prevalence of overweight and 
obesity of 7.1% and 5.7% respectively in the general 
study population is within the range documented 
in some previous studies in Nigeria.[2-4,7] However, 
the prevalence of overweight and obesity of 
11.8% and 11.7% respectively in private school 
pupils were quite high in comparison to the figure 
obtained by Oduwole et al. [20] from a single school 
in Lagos Nigeria and other western countries.[1]  
The higher prevalence obtained in private schools 
compared to public schools may stem from the fact that 
significantly more pupils from high SEC attend private 
schools instead of public ones. Pupils from high SEC are 
more likely to eat high calorie food and drinks because 
of the higher economic power of their parents. Change in 
diet towards more western food which is high in calorie 
content, has been identified as a major contributor to 
overweight and obesity in developing countries.[21] In 
addition, the children from high SEC are more likely to 
be driven to school, spend more time watching TV and 
playing video games. This is compounded by the poor 
security situation in the country that has led to these 
children being restricted to their fenced compounds with 
little space for recreation and other physical activities. 
This sedentary lifestyle promotes a tendency towards 
being overweight and obese.

Another reason for the higher prevalence of overweight 
and obesity in pupils attending private schools may be 
the perception that bigger children are healthier than 
thinner ones as their big size may indicate that they are 
better cared for by their affluent parents. The big size is, 
thus, a ‘status symbol’ for these children. The cultural 
perception and acceptability of fatter people as being 
better than thinner ones has been reported amongst 
Gambian people.[22]
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is the need to also intensify efforts to further reduce 
malnutrition.

The limitation in this study is that BP measurement 
was not repeated in pupils who had elevated BP. It is 
recommended that the BP of individuals with elevated 
levels be measured twice, before declaring such BP as 
hypertension only if they are consistently elevated.[19] 
The pupils in this study with BPs in the hypertensive 
range may only be said to have elevated BP.

In conclusion, the prevalence of overweight and obesity in 
pupils attending private school was significantly higher than 
those in public schools. The pupils in private school had 
significantly lower SBP compared to those in public schools 
despite their significant higher body mass. The prevalence 
of pre-hypertension and hypertension was significantly 
higher in obese children compared to those in overweight, 
underweight and healthy weight categories. Urgent 
intervention programs that include, educating the school 
authorities, especially the private ones about over nutrition, 
and steps such as changing unfavorable eating pattern, 
engagement in physical activities are needed. There is need 
to legislate for the provision of adequate recreational and 
physical activity facilities in schools and the community.
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