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ABSTRACT
Study of body proportion is useful in investigating nutrition-related disorders that are of clinical
and public health concerns such as obesity among individuals in different populations. The aim of
this study was to study waist circumference as a measure to determining obesity among primary
school children in Ogoni. This study was a cross-sectional survey that made use of 1000 randomly
selected school children in Ogoni, Rivers State within the ages of 6 – l2 years divided into 489
males and 511 females drawn from primary schools in Ogoni. Waist circumference was measured
with the subject in a standing position and measuring tape placed horizontally around the waist
region, corresponding to the superior iliac crest and then crossing the line to indicate the mid
axillary line of the body. Measurement was carried out at minimal respiration to the nearest 0.1cm
and recorded. Data obtained was subjected to statistical analysis using IBM SPSS version 23.
Continuous variables were presented as mean ± SD. Analysis of variance (ANOVA) was done to
establish significant differences in the measured parameters according to age group. Age was
categorized into four groups (6 – 7, 8 – 9, 10 – 11, ≤12 years). Independent sample t -test was
carried out to determine significant difference in the measured parameters between sexes. The
confidence interval was set at 95%, therefore p<0.05 was considered significant. Result showed
that mean WC was 56.5±3.56cm while BMI was 15.21±3.40kg/m2. Mean WC for males was
56.70±2.78cm and 58.07±2.10cm for females whereas mean BMI for males and females were
56.70±2.78 and 58.07±2.10 respectively. Mean WC and BMI were found to be higher among
females. This variation between sexes was statistically significant (ρ<0.05). Across age groups,
variation was observed as the parameters increased with increasing age. This variation was
statistically significant (ρ<0.05). It could be concluded that primary school children in Ogoni are
not obese while increase in WC as age increased indicated growth.
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Obesity is a medical condition characterized by an abnormal
fat accumulation which is detrimental to health [1, 2].
Excessive intake of energy-dense foods, physical inactivity
and genetic susceptibility are known causative factors of
obesity [3, 4]. Excess weight is one of the leading causes of
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morbidity and mortality and is exponentially increasing
worldwide [5, 6]. Currently, over half a billion adults are
considered obese [2].
Obesity and body fat distribution are associated with several
chronic diseases including hyperlipidemia, hyperinsulinemia
and hypertension [7, 8, 9, 10]. From a clinical view,
estimation of adipose tissue distribution must therefore be
considered as important in the evaluation of the patient’s
cardiovascular risk profile [11]. There are numerous
methods of assessing overweight, obesity and fat distribution
such as measurements of weight, height, waist, hip, midarm,
thigh and calf circumferences and calculations of waist-tohip ratio, and BMI. For many years, the waist-hip ratio
(WHR) was used for evaluation of the body fat distribution.
But in some studies, it was reported that waist circumference
is more closely associated with the central fat distribution
than WHR [11, 12]. Recently, another anthropometric index,
waist-to-height ratio (WHtR), was shown to be better
correlated with metabolic risk factors [13, 14, 15]. However,
the best method for evaluation of the fat distribution is
computed tomography. Nevertheless, computed tomography
(CT) is impractical as a routine method for measuring
because of radiation exposure and high cost [11, 16, 17, 18,
19]. Thus, a practical alternative to CT and magnetic
resonance imaging (MRI) is anthropometry. Instruments for
measuring the anthropometric dimensions are portable and
inexpensive, and procedures are noninvasive and easily
applied [20]. The two most commonly anthropometric
methods used are body mass index (BMI) and waist
circumference (WC).
Body mass index (BMI) is widely used in the diagnosis of
overweight and obesity, whereas waist circumference (WC)
and indices based on WC–such as waist-to-hip ratio (WHR),
and waist-to-height ratio (WHtR)–are employed as surrogate
indicators of visceral obesity to predict morbidity and
mortality at the population level [21, 22, 23]. These
anthropometric indices are used in epidemiological studies
for population surveillance of risk factors for chronic disease
[24] because they can be easily measured and at a low cost
[25].
The use of anthropometric measurements is a wellestablished practice for many clinical purposes including
screening and health risk assessment. This is particularly
useful in the paediatric and young populations as these
measurements can be used to track growth rate and identify
abnormal growth trends. From the period a child is born to
the age of maturity, a lot of changes take place. Therefore,
waist circumference, height and weight of children are
important anthropometric parameters used clinically to
enable clinicians to know young individuals who could be at
health risk of being overweight or obese. The aim of this
study therefore, was to use waist circumference as a measure
to determine obesity among primary school children in
Ogoni, Rivers State.

2. MATERIALS AND METHODS
2.1 Study Population
Anthropometric data were collected from 1000 randomly
selected school children in Ogoni, Rivers State within the
ages of 6 – l2 years divided into 489 males and 511 females
drawn from primary schools in Ogoni between 2014 - 2016.
Subjects were divided into four age groups as follows: 6 – 7
(n =227), 8 – 9 (n=315), 10 – 11 (n =266) and ≤12 years
(n=192). All subjects fell within the normal BMI (18.5 –
24.9). Data obtained was subjected to statistical analysis
using IBM SPSS version 23. Continuous variables were
presented as mean ± SD. Analysis of variance (ANOVA)
was done to establish significant differences in the measured
parameters according to age group. Age was categorized into
four groups Independent sample t-test was carried out to
determine significant difference in the measured parameters
between sexes. The confidence interval was set at 95%,
therefore p<0.05 was considered significant.
2.2 Data Collection
Ethical approval was sought and obtained from the
University of Port Harcourt Research Ethics Committee
through the Department of Anatomy. Letters were sent to
heads of primary schools (both public and private) to notify
them about the study and our intention to use their school
pupils as our subjects, and to also seek their permission.
2.3 Anthropometric Measurements
Before each subject was measured, the BMI (kg/m2) was
taken. This was done by collecting weight of the subject
using a weighing scale, and stadiometer, to determine the
height. Only subjects within the normal BMI range (18.5 –
24.9) were selected for the study. Waist circumference was
measured with the subject in a standing position and
measuring tape placed horizontally around the waist region,
corresponding to the superior iliac crest and then crossing
the line to indicate the mid axillary line of the body.
Measurement was carried out at minimal respiration to the
nearest 0.1cm and recorded.
Only apparently healthy subjects whose BMI fell within the
optimal range were selected for the study therefore, subjects
classified as underweight and overweight were excluded.
3. RESULTS AND DISCUSSIONS
Parameters increased as age increased in all subjects (table
2). On comparison, the difference was statistically
significant (ρ<0.05) (table 4). In table 3, WC and BMI mean
values of the male subjects were higher than those of the
females and these variations were statistically significant
(ρ<0.05).
Table 1: Descriptive statistics of the measured parameters in all
subjects
Parameter
Mean±SD
Min
Max
Age (years)
9.00±4.54
6.00
12.00
BMI (Kg/m2)
WC (cm)

15.21±3.40
56.5±3.56

14.08
51.25

18.47
64.70
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Table 2: Mean values of parameters across age groups
Age (years)
N
WC (cm)
BMI (Kgm-2)
6–7
227
52.00±3.46
14.07±2.59
8–9
315
54.75±3.51
14.45±2.92
10 – 11
266
59.25±4.58
15.99±6.46
≤12
192
63.50±5.33
17.44±6.15
Table 3: Descriptive statistics of parameters according to sex
Parameters Sex
N Mean SD
t-test
Df
Age (years)

t-value p-value Inference

M

489 8.57 3.27 398.00 2.22

F

511 9.50 3.12

BMI
(Kg/m2)

M

489 14.06 6.02 73.72 -2.49

F

511 15.15 4.24

WC (cm)

M

489 56.70 2.78 80.34 -6.58

F

511 58.07 2.10

0.04

Significant

0.01

Significant

0.59

Significant

Table 4: Comparison according to age group using ANOVA
Parameters
Sum of
Mean
Df F-value p-value Inference
Squares Square
Age (years) 1196.10 598.05
2
24.31
0.00 Significant
BMI (Kg/m2) 705.24
352.62
WC
51054.32 25527.16

2
2

30.57
862.11

0.00
0.00

Significant
Significant

The present study employed the use of waist circumference
as a measure to determining obesity among primary school
children in Ogoni, Rivers State, Nigeria. According to the
International Obesity Task Force, a BMI of 18.5-24.9 kg/m2
is classified as the optimal range, 25 to 29.9 kg/m2 is
classified as overweight whereas BMI ≥ 30 kg/m2 is
classified as obese. On the other hand, BMI ≤18.5 kg/m 2 is
defined as underweight [26, 27, 28]. Obesity is associated
with several risk factors for heart disease and other chronic
diseases including hyperlipidemia, hyperinsulinemia,
hypertension and atherosclerosis [29]. Unfortunately, the
prevalence and incidence of obesity are increasing rapidly in
both developed and developing countries [19, 29, 30, 31].
Due to public health significance, obesity trends in children
and young adult should be monitored.
A study involving Greek medical students revealed that a
high proportion of subjects were overweight (27.6%) or
obese (4.3%) [26]. Another study in Slovakia reported that
16% of male and 2% of female medical students had a BMI
> 25.0 kg/m2 [32]. Furthermore, a study carried out among
154 medical students in South Africa adjudged the rates of
overweight and obesity as 8.9% and 2.5% respectively for
Indian and 19.7% and 4.6% for black students [33].
For health promotion, waist circumference is becoming
preferred for determination of adiposity given that this
measurement reflects total and abdominal fat accumulation
[19, 31, 34].
An investigation carried out among Chinese showed that
mean WC values were 77.3 ±9.4 cm in women and 83.3 ±8.3
cm in men [35], among Indians, 77.4 ±12.6 cm in women
and 79.6 ±11.4 cm in men [36], while the values were found

to be 71.3 cm in women and 79.6 cm in men in a 21-year-old
Dutch population [37]. Our study was carried out in a young
growing population whose WC and BMI are lower
compared to values obtained from studies carried out in
adult populations. However, the values obtained from our
study were normal for subjects of that age bracket.
Studied parameters exhibited sexual dimorphism as the
respective mean values of the female subjects were higher
than those of the males. These variations were statistically
significant (ρ<0.05). This is unlike the findings from some
previous studies that showed that mean values of these
parameters were higher in males than in females. This could
be because our study population was a children population.
However, Wells [38] explained that sex variations in body
fat deposition are apparent even at the foetal stage, but they
become quite marked during puberty. Men’s total lean mass
and bone mineral mass are greater, while having a lower fat
mass than women after adjusting for differences in height;
these differences last throughout adult life. Women possess
considerably more total adipose tissue than men, and these
whole‐body sex variations are complemented by major
changes in tissue distribution. Sex variations in body
composition are mainly due to the action of sex steroid
hormones, which control the dimorphisms during pubertal
development. In men, reduced free testosterone levels is
linked with an increase in fat mass and decrease in muscle
mass, and both total and free testosterone levels have an
inverse relationship with obesity [39].
Body composition shows consistent and substantial
transformation with age. Among the age-related patterns is a
reduction in fat-free mass, particularly skeletal muscle, an
upsurge in overall adiposity and accumulation of adipose
tissue at the middle body. As regards body transformations,
age-related loss of muscle mass beginning after early
adulthood has been reported [40]. In our study, it was
observed that parameters increased as age increased in all
subjects. This difference was statistically significant
(ρ<0.05). Per cent body fat might remain constant or
increase with age, but ageing is related to considerable
redistribution of fat tissue among depots [41]. Beginning
from late middle age till the 80s or later, there is a drop in
the volume of subcutaneous fat, and a redistribution of fat
from subcutaneous to visceral depots. This age‐associated
decline in the size of adipose depots is accompanied by the
accumulation of fat outside adipose tissue (in muscle, liver
and bone marrow), and loss of lean body mass [42]. Our
finding agrees with that of the NHANES. Data from
NHANES show that waist circumference increases with age,
and is higher in older than in younger adults of both sexes up
to the age of 70 years [43]. Similarly, in the Baltimore
Longitudinal Study of Aging, age‐related variations in
waist–hip ratio were also reported in all BMI categories
studied in both men and women [45]. Lahti‐Koski [44]
reported changes in WC in a study carried out in Finnish
adults over a 15‐year period. Mean WC was found to
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increase by 2.7cm in men and 4.3cm in women. BMI also
increased over the period of the study, though the variations
were relatively small (1.2% or less per 5‐year period) in all
but the youngest age category (25–34years), while increases
in WC were seen in every age group [45].
Studies have shown that a strong association exists between
the development of childhood obesity and its prevalence in
adulthood. Children who do not present this disease stand a
good chance of staying within normal weight in adulthood
[46]. Thus, children with an early obesity predispose a
prevalence of this disorder during adult stages [47].
According to pharmaceutics, obesity has got treatment
options which could be either lifestyle interventions such as
changes in diet and physical activity, or pharmacological
[48].
4. CONCLUSION
Primary school children in Ogoni, Rivers State belong to a
young growing population. Our findings show that these
school children are not obese. Increases in WC and BMI as
age increased indicated growth. This study can be used as
reference for possible evaluation of body composition and
fat distribution of primary school children in Ogoni, Rivers
Sate. This could find use in clinical practice and
epidemiological studies.
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