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Abstract

Background: Childhood and adolescents obesity is a public health challenge. Studies on predictors of obesity among children in developing 
countries are very few.  The aim of the index study is to determine the predictors of childhood obesity in Ekiti State, Nigeria.

Methods: The index study was a cross-sectional study among secondary school adolescents in Ekiti State. After receiving Government approval 
and school permission to enter the schools, structured questionnaires were administered to students whose parents gave consent to participate in the 
study. Measurement of weight, height, waist circumference, blood pressure, and fasting blood glucose were done following standard procedures. Binary 
logistic regression was employed to determine the predictors of obesity

Results: 346 (55.1%) males and 282 females (44.9%) participated in the study. More females than males were in the low/middle social class 
(25.2% vs. 14.2%, p <0.001), consumed more snacks (91.8% vs. 85.5%, p=0.014), and had general obesity (13.2% vs. 2.3%, P < 0.001). The mean 
BMI, SBP, DBP and FBG were significantly higher (P < 0.001) in female compared to male students: BMI, 20.39(2.82) kg/m2 vs. 19.27(2.14) kg/m2; SBP, 
122.61(13.91) mmHg vs. 114.36(14.82) mmHg; DBP, 75.76(10.96) mmHg vs. 65.29(9.69) mmHg; FBG, 97.60(10.52) mg/dl vs. 93.40(10.84) mg/dl. 
Female gender [OR (95%CI), 8.685(3.872-19.483), p<0.001] and attending public school [OR (95%CI), 8.149(1.047-63.426, p=0.045), were the only 
factors found to be predictive of obesity. 

Conclusion: Female gender and type of school attended were the predictors of obesity in secondary school adolescents in Ekiti State. Lifestyle 
changes targeted at female students in public schools may help curb obesity prevalence in the State.
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Introduction

Childhood obesity is becoming a public health concern [1-4]. 
This is because it is associated with significant morbidity such as 
hypertension, premature puberty/adrenache, hypovitaminosis 
D, osteopenia/ osteoporosis and mortality [5-7]. It is also a risk 
factor for adult obesity [8,9]. The prevalence of childhood obesity 
globally ranges from 0.1% to 14% with higher rates in Europe [10]. 
In Nigeria, childhood obesity occurs in 3.3% of children [10,11]. 
As Nigerians adopt western lifestyles, the prevalence of obesity 
is expected to increase among children and adults. Obesity is a 
preventable disease. Identification of its predictors among children 
will help to mount effective preventable strategies. Prevention of 
childhood obesity may help curb the scourge of adult obesity, in 
addition to its associated morbidity. 

Recognized risk factors and predictors of childhood obesity 
include birth weight, weight gain in infancy, maternal obesity,  
 

gestational weight gain, and maternal smoking during pregnancy 
[12-14]. Other factors implicated in the rising prevalence of 
childhood obesity include: lower socioeconomic status, little 
physical activity, watching television and consumption of energy-
dense foods [13-16]. What are the predictors of childhood obesity 
in Nigeria, and are these predictors preventable? This study aims to 
answer these questions.

Materials and Methods
The index study was a cross sectional study involving apparently 

healthy secondary school adolescents from one private and two 
public secondary schools in Ado-Ekiti, Ekiti State, Nigeria. Ethical 
clearance and permission to enter the schools was obtained from 
the Research and Ethical Committee of the Ekiti State University 
Teaching Hospital, Ado-Ekiti and The Ministry of Education, Ekiti 
State respectively. Students aged 10-19 years who gave assent 
and whose parent/guardian gave written consent were recruited. 
Prospective study subjects reported at 7.30am at an agreed upon 
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study room within the school premises made available by the 
school authorities. Subjects fasted overnight with their agreed-
upon last meal being 9pm the previous night of the day for the 
study. A structured questionnaire was administered to obtain 
socio-demographic data and information relevant to the study. 
Weight, height, waist circumference (WC), hip circumference and 
blood pressure were measured using standard procedures [17]. 
BMI was calculated as weight in kilogram divided by the square 
of height in meter (kg/m2). Using these measurements and BMI-
for-age percentiles charts by the US Centers for Disease Control 
and Prevention (CDC) [18], the weight status of each subject was 
categorized as follows: obese (≥95th percentile); overweight (85th 
to < 95th percentile); normal weight (5th to <85th percentile); 
underweight (<5th percentile). Blood Sampling: capillary blood 
sample for fasting blood glucose was measured using Accu-Chek 
Active® glucometer (Roche Diagnostic). The test result was 

discussed with participants and counseled appropriately. Each 
participant was given an apple fruit to break their fast after the 
study. Fasting blood glucose (FBG) was classified according to the 
recommendation of American Diabetes Association [19] which 
states that FBG ≥7.0mmol/L (126mg/dL) is provisional diagnosis 
of diabetes; FBG 5.6-6.9mmol/L (100-125mg/dL) is impaired 
fasting glucose and FBG <5.6mmol/L (100mg/dL) is normal fasting 
glucose.

Data analysis was done with SPSS (IBM Inc. US) version 20. 
Categorical data was presented in percentages, and compared 
with Chi-Square, while continuous data was presented as mean 
(standard deviation) and compared with Student’s t-test. Binary 
logistic regression was employed to determine the predictors of 
obesity among the participants. Level of significance was set as 
p<0.05.

Results

Table 1: Comparison of the clinical profile of male and female adolescents.

Characteristics Male  N=346 Female N=282 P

Continuous variables Mean (SD) Mean (SD)

Age (years) 14.47(1.82) 13.93(1.58) <0.001

Weight (kg) 46.89(10.03) 47.48(8.46) 0.426

Height (m) 1.55(0.11) 1.52(0.08) <0.001

BMI (kg/m2) 19.27(2.14) 20.39(2.82) <0.001

WC (cm) 67.41(5.25) 68.22(6.04) 0.078

SBP 114.36(14.82) 122.61(13.91) <0.001

DBP 65.29(9.69) 75.76(10.96) <0.001

FPG 93.40(10.84) 97.60(10.52) <0.001

Categorical variables Frequency (%) Frequency (%)

Obesity <0.001

Normal 338(97.7) 243(86.2)

Obese 8(2.3) 39(13.2)

Social class <0.001

Lower/middle 49(14.2) 71(25.2)

Upper 297(85.8) 211(74.8)

Diet pattern 0.046

Normal 299(86.4) 258(91.5)

Abnormal 47(13.6) 24(8.5)

Snacks 0.014

No 50(14.5) 23(8.2)

Yes 296(85.5) 259(91.8)

Exercise 0.769

Yes 327(94.5) 268(95.0)

No 19(5.5) 14(5.0)

TV 0.369

≥ 5hours 30(8.7) 19(6.7)

≤ 5hours 316(91.3) 263(93.3)
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There were 346 (55.1%) males and 282 females (44.9%). The 
male students were older than the female students 14.47(1.82) vs. 
13.93(1.58) years, p <0.001. But, the mean BMI, SBP, DBP and FPG 
were significantly higher in female compared to male students: 
BMI, 20.39(2.82) kg/m2 vs. 19.27(2.14) kg/m2; SBP, 122.61(13.91) 
mmHg vs. 114.36(14.82) mmHg; DBP, 75.76(10.96) mmHg vs. 
65.29(9.69) mmHg; FPG, 97.60(10.52) mg/dl vs. 93.40(10.84) mg/
dl, all P <0.001. More females had general obesity, (13.2% vs. 2.3%, 
p <0.001), were in the low/middle social class (25.2% vs. 14.2%, 

p=0.000), and consumed more snacks (91.8% vs. 85.5%, p=0.014) 
than their male counterparts (Table 1). Girls were nine times 
more likely to develop obesity compared to boys [OR (95%CI), 
8.685(3.872-19.483), p<0.001]. Similarly, those in public schools 
were eight times more likely to develop obesity than those in private 
schools [OR (95%CI), 8.149(1.047-63.426, p=0.045). Factors such 
as social class, intake of snacks, physical inactivity, family size, and 
family history of obesity and spending long hours with television 
did not significantly predict general obesity (Table 2).

Table 2: Predictors of general obesity among adolescents.

Predictor Variable Reference Variable Β 95%CI p

Type of school Private 8.149 1.047- 63.426 0.045

Family size Small 0.501 0.191-1.312 0.160

Social class Lower/middle 1.751 0.765-4.009 0.185

Snacks Takes snacks 1.757 0.611-5.053 0.295

Physical inactivity Yes 0.752 0.203-2.778 0.669

Ownership of handset Yes 0.81 0.404-1.627 0.554

TV hrs ≥5hours 0.615 0.197-1.916 0.402

Family history of obesity Present 0.647 0.329-1.274 0.208

Sex Male 8.685 3.872-19.483 <0.001

Discussion
Obesity among children and adolescents is increasing globally. 

Eight percent of the adolescents in the index study population 
were obese; 83% of the obese adolescents were female while the 
remaining 17% were male. There were also significant statistical 
differences in the age, height, BMI, waist circumference, fasting 
blood glucose, systolic and diastolic blood pressures of the female 
adolescents compared to their male counterparts. The index study 
shows that female adolescents were nine times more likely to 
develop obesity compared to their female counterpart. This finding 
is in agreement with previous studies on obesity within and outside 
Africa [16, 20-22]. This can partly be explained by earlier onset of 
puberty in females compared to the males and the fact that there is 
usually increased growth velocity in the early phase of puberty in 
female while growth spurt occurs in the middle and late phases of 
puberty in male adolescents. Since childhood obesity is a risk factor 
for adult obesity, women would be expected to be more burdened 
with the disease than men. Indeed previous report showed that 
obesity was more prevalent among women [23]. Specifically, it 
was shown that for a man with obesity, eleven women were more 
likely to develop the disease [23]. One of the reasons given for more 
obesity among females is the fact that male adolescents engage in 
more physical activities and exercise than their female counterpart 
as documented by Sweeting [24] in a research to unravel gendered 
dimensions of obesity in childhood and adolescence. These findings 
suggest that female students should be targeted for obesity 
prevention before adolescence. 

The type of school attended by the secondary school adolescents 
is another significant predictor of general obesity in the index study, 

apart from female gender. The index study shows that adolescents 
in public schools were eight times more likely to develop obesity 
compared to those in private schools. This is contrary to general 
opinion and reports from previous studies within and outside 
developing countries [22]. The possible reason for this unexpected 
finding is the fact that most private schools in Ekiti State, Nigeria, 
are schools established out of necessity in response to unstable/ 
unpredictable academic sessions in public school caused by 
recurrent industrial actions by union of Teachers. Most of the so-
called private schools are attended by children from low/ middle 
social class. The private school included in the index study is not 
better than Government public schools in term of available facilities, 
resource persons and quality of education. There are very few 
private schools that are truly standard private schools patronized 
by children from high social class. Further studies will be needed 
to validate the suspected prevalence of obesity among adolescents 
attending standard private schools in Ekiti State, Nigeria.

The index study also shows that female students tend to belong 
to lower/middle socioeconomic class, and consume snacks more 
than the boys. Even though these factors did not predict obesity, 
it may contribute to the gender difference in the prevalence of 
obesity. Previous studies [20-27] have also linked obesity with 
low socioeconomic class and some of the reasons given include: 
restricted access to healthy food and health care, negative influence 
of low socioeconomic status on health-related behaviours like 
physical activities, dietary behaviours and psychosocial factors like 
insecurity, stress, isolation and control over life. Demment et al. [28] 
in a study on the effect of changing income of parents on overweight 
and obesity among children aged 2 to15 years demonstrated that 
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children who remained low income throughout childhood were 
more likely to maintain overweight and children who moved into 
low income during childhood were more likely to be obese.

Conclusion
Female gender and type of school attended were the predictors 

of obesity in secondary school adolescents in Ekiti State. Lifestyle 
changes targeted at female students in public schools may help 
curb obesity prevalence in the State.
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