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Abstract

Background: Obesity is excessive fat accumulation in adipose tissue to the extent that health is impaired. As the body weight increases, the
frequency of blood pressure shifts to higher levels. This combination is associated with a greater risk of disability, reduced quality of life
and premature death in early adulthood.

Objective: This study aimed to determine the prevalence of overweight, obesity and associated hypertension in school children.

Methods: School children aged 5 to 14 years from six schools in Greater Accra, Ghana, were randomly recruited into the study. Weight,
height and blood pressure were measured. Body mass index was generated and plotted using the WHO Anthroplus software. The
association between BMI percentile and blood pressure was also analysed.

Results: Six hundred school children were recruited for the study. Of these 59.7% (n = 358) were females, and 40.3% (n = 242) were males.
The prevalence of overweight and obesity were 11.16% and 11.01%, respectively. Overweight (12.8% vs 8.7%) and obesity (11.7% vs.
9.9%) were relatively common among females as compared to males (p = 0.083). Overall, 8.5% (n = 51) of children out of the 600 had
elevated blood pressure. Elevated blood pressure was significantly prevalent among obese children 18.2% (n = 12), followed by overweight
13.4% (n = 9) and the normal weight of 6.4% (n=30) for school children (p = 0.002).

Conclusion: Hypertension was found among the school children studied and was significantly associated with overweight and obesity. This
calls for the promotion of school health education and physical activities to curb hypertension in this population.

Keywords: children, overweight, obesity, hypertension, high blood pressure paediatrics

for Disease Control and Prevention (CDC) [4], the

INTRODUCTION

besity is excessive fat accumulation in adipose

tissue to the extent that health is impaired [1]. It is
a common but often underestimated condition of clinical
and public health importance [2]. It is associated with a
greater risk of disability, reduced quality of life and
premature death due to cardiovascular diseases like
hypertension, stroke, diabetes mellitus and osteoarthritis.
As it is in adults, established obesity in children is difficult
to reverse [3]. Various institutions have developed
definitions and cut-offs for measuring overweight and
obesity in children. These institutions include the Centre
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International Obesity Task Force (IOTF) [5], and the
World Health Organization (WHO) [6]. In this study, the
WHO reference chart was used for categorising the
different weight groups. The WHO reference childhood
population included children from an African country,
including Ghana, so it would be more representative of
this childhood population. Recent studies have shown a
trend of increasing obesity in many parts of the world.
Global data on the prevalence of overweight and obesity
indicated that the prevalence of overweight and obesity
had risen significantly over the past three decades in both
developed and developing nations in all regions of the
world [7]. Blood pressure is positively related to body
mass index (BMI). As the body weight increases, the
frequency of blood pressure shifts to higher levels [8].
Obesity and hypertension are independently associated
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with increased risk of cardiovascular disease in children,
and both (obesity and hypertension) track into adulthood,
thus increasing the prevalence of heart disease and its
related morbidity and mortality [9]. The relationship
between BMI and blood pressure depends on the degree of
excess body weight [10]. Seventy percent of obese
children have at least one cardiovascular risk factor, while
39% have two or more. This study aimed to determine the
prevalence of overweight, obesity and associated
hypertension in school children.

MATERIALS AND METHODS

Study design and sites

This crossectional study was conducted in six first-cycle
schools in the Ayawaso West Wuogon sub-metropolitan
area of Greater Accra, Ghana. School children between
the ages of 5 - 14 years were eligible for inclusion in the
study, while those on medications known to influence
blood  pressure, such as  corticosteroid and
antihypertensive drugs, were excluded.

Sample size and patient population

Based on the maximum prevalence of hypertension of
48% in the general population [11], with a design effect of
1.5, 95% confidence level, 5% margin of error and a non-
response rate of 5%. A statistical two-tailed study of N =
(z%pg)/d? was used. Six hundred school children were
recruited for the study. A multistage sampling method was
used for school selection and recruitment of eligible
school children. Out of the 13 sub-metropolitan areas
(SMA) in Accra metropolitan area (AMA), one SMA
(Ayawaso West Wuogon) was randomly selected through
balloting. Schools in Ayawaso West Wuogon SMA were
grouped into circuits, with each circuit containing six
schools, and one circuit was balloted for. The list of
students for each year was obtained from the schools, and
this was used to recruit participants using systematic
sampling. Study procedures were explained to parents or
guardians at parent-teachers association meetings.

Data collection

An automated sphygmomanometer (Welch Allyn® Blood
Pressure  Monitor) was wused for blood pressure
measurements. Each child was seated and made
comfortable for 5 minutes, after which the blood pressure
was taken using an age-appropriate blood pressure cuff
with the right arm placed at the level of the heart. Three
blood pressure measurements were taken for each child,
and the mean was calculated and rounded to the whole
number. Children with systolic and/ or diastolic blood
pressure at or above the 90th percentile for age, sex and
height using the Centers for Disease Control and
Prevention (CDC) reference charts were re-evaluated with
a mercury sphygmomanometer. The height was measured
using a vertical stadiometer (Seca® Instruments Ltd,
Hamburg, Germany). Weight was measured with an
electronic weighing scale (Seca® Instruments Ltd,
Hamburg, Germany). Body mass index was calculated

using the formula, BMI = weight (kg) /height? (m?). BMI
percentile was then plotted for each subject accordingly
using the WHO reference chart obtained from the WHO
Anthroplus version 3.2.2 Jan 2011 software.

Children with BMI below the 85th percentile were
considered normal. Those with BMI equal to and above
the 85" — 95" percentile were overweight, and > 95th
percentile was classified as obese. The three main tools
used for the classification of body weight were compared
to each other in this population.

Data processing and statistical analysis

Data were analysed using Statistical Package for the
Social Sciences (SPSS) version 23.1. Mean values with
standard deviations were calculated. Pearson's chi-square
test was used to assess the association between dependent
and independent variables. A p < 0.05 was interpreted as
statistically significant.

RESULTS

Of the 600 schoolchildren recruited from six schools,
59.7% (n = 358) were females and 40.3% (n = 242) were
males. The male-to-female ratio was 1:1.5. Figure 1 shows
the association between BMI categories and sex.
Overweight and obesity were relatively common among
females compared to males, but the difference was not
statistically significant (p = 0.083).

There is a similar prevalence of overweight and obesity of
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Figure 1: BMI categories by sex of school children in Ayawaso West

Table 1: Association of BMI categories and age of the school
children in Ayawaso West Wuogon Metropolitan area

Age (yrs) Populati  Normal Overweig  Obesity
on weight ht n (%)
n n (%) n (%)
5to<7 64 45(70.31) 7 (10.94) 12 (18.75)
7to<9 103 69 (66.98) 17 (16.51) 17 (16.51)
9to<11 155 125 (80.64) 14 (9.04) 16 (10.32)
11to<13 159 127 (79.86) 16 (10.07) 16 (10.07)
13t0 14 119 101 (84.87) 13(10.92) 5 (4.21)
Total 600 467 (77.83) 67 (11.16) 66 (11.01)
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11.16% and 11.01%, respectively. The highest prevalence
of overweight was found among and within the age group
7 < 9 years. Obesity was highest among the youngest age
group and least among the oldest group, as shown in Table
1.

Comparison of WHO, IOTF and CDC BMI reference

Table 2: Comparison of different BMI reference standard

BMI Percentages
BMI categories WHO I0TF CDC
Normal 77.8 94.2 81.2
Overweight 11.2 3.0 8.0
Obesity 11.0 2.8 10.8

Table 3: Relationship between BMI percentile and BP levels

BMI Normal Prehptn Hptn Elevated
category BP BP
n (%) n (%) n (%) n (%)
Normal 437 (93.6) 21(4.3) 12(25) 30(6.4)
Overweight 58(86.6)  5(10.4)  1(21)  9(13.4)
Obese 54 (81.8)  10(154) 2(3.1) 12(18.2)
Total 549 (91.5)  36(6.0) 15(2.5) 51(8.5)
categories

The three main types of Body Mass Index (BMI)
references were compared in this population. The highest
prevalence of overweight and obesity was obtained from
the WHO reference standard, while the lowest was from
the IOTF standard, as shown in Table 2.

The relationship between BMI percentile and blood
pressure is shown in Table 3. Elevated blood pressure
includes both prehypertension and hypertension. The
highest prevalence of elevated blood pressure was found
in the obese, followed by the overweight and the normal
weight school children. Elevated BP was significantly
common among obese children, followed by overweight
and children with normal BMI (p = 0.002).

DISCUSSION

The highest prevalence of obesity (18.8%) was found in
the youngest age (5 to 6 years) group, while the least
(4.2%) was recorded in the oldest (13 to 14 years) group.
The high prevalence of obesity amongst the youngest age
group is not surprising, as physical education is not a
priority in some Ghanaian schools. In many schools, only
one-hour session per week was allocated to physical
education, which is done in the classrooms [12]. Such an

approach to physical education will only worsen the
prevalence of obesity. Other factors that contribute to the
prevalence of obesity in Ghanaian school children include
the intake of high sugar-containing drinks and poor
physical activities [13]. Adolescents with the least
prevalence of obesity are more likely to be engaged in
outdoor activities. Females in this study were found to be
more overweight and obese than their male counterparts.
This finding is in keeping with other studies done on
school children in Ghana [13], South Africa [14], Nigeria
[15], and Sudan [16]. Similarly, African American
adolescent females are also more likely to be overweight
and obese [17], while more male children from 21
European countries were more overweight and obese
compared to females [18]. The racial and gender
similarities in the trends of overweight and obesity, even
in childhood, indicate that genetics play a significant role
in body stature regardless of one's geographic location
[19]. Also, the female hormone, oestradiol, increases body
fat deposition contributing to higher body fat among
adolescent females as compared to males [20]. Obesity in
females is cherished in Ghana because of the cultural
predisposition to view obesity in females as a sign of
wealth, well-being, and beauty [21].

The methods (WHO, CDC, IOTF reference standards)
used for categorising weight measurements in children are
quite well described. When the different reference
standards were compared among this study participants,
more overweight and obese children were identified with
the WHO reference compared to the CDC and the IOTF
reference standards. This is similar to the findings in
Europe [18], where children in the same cohort had higher
proportions of overweight and obesity when the WHO
reference was used compared to the IOTF reference. The
lower threshold for identifying overweight and obesity
using the WHO tool allows early interventions to reverse
excessive weight gain and its consequences. This study
also highlights the importance of ascertaining and
verifying the source and method of data collection when
interpreting results of obesity and overweight. While this
study had a prevalence of 10.9% and 4.2 % for overweight
and obesity, respectively, among adolescents between 13
to 14 years, the Global School-Based Health Survey
(GSHS) from Ghana and Uganda reported a prevalence of
5.7% for overweight and 1.8% for obesity [22] in a similar
age group. This gross discrepancy may be due to the fact
that the children in this study were measured and the
results documented, while the survey information was
self-reported by the students and may be prone to errors
since no verification was done.

The prevalence of hypertension increased with increasing
BMI percentile. Obese children had the highest prevalence
of elevated BP, followed by overweight and normal-
weight children in that order. This is in keeping with other
reports, which showed a strong positive relationship
between BMI and elevated BP in children and adolescents
[13-15,23]. The similarities among all the studies show
that obesity plays a very important role in the
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development of childhood hypertension. It is important to
note that obesity and hypertension are independently
associated with increased cardiovascular disease, and both
tracks into adulthood and are related to high morbidity and
mortality [10]. The appearance of obesity-associated
hypertension in children may signal that developing
countries are likely to face similar difficulties as
developed countries in overcoming lifestyle choices [23].

Conclusion

This study has shown that school children in Ghana have a
high prevalence of overweight and obesity when the WHO
reference standards are used. Obese children have the
highest prevalence of elevated BP compared to
overweight and normal-weight children. This finding
indicates that health education and physical activities in
schools should be promoted, as these activities will
positively impact the lifestyles of these children into
adulthood. Routine blood pressure checks should also be
conducted for school children at hospital visits.
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