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ABSTRACT

Background: Overweight and obesity have become pressing global public health concerns, with their prevalence
steadily increasing in many countries, including Ghana. The burden of these conditions is not limited to adults.
Second-cycle schools play a crucial role in shaping the physical and mental well-being of students, making it
imperative to understand the prevalence and predictors of overweight and obesity in this specific demographic. This
study, therefore, seeks to estimate the prevalence of overweight and obesity and the predicting factors in students in
second-cycle schools in Ghana.

Methods: A cross-sectional survey was conducted in selected second-cycle schools in the Eastern, Ashanti, and
Brong Ahafo Regions of Ghana from January 31%, 2019 to December 20™, 2021. The sample was determined using
an assumed minimum sample of 206 people with an overweight or obesity prevalence of 15%. Two schools were
picked by lottery from the list of the three districts that were selected from each region. This investigation comprised
six (6) second-cycle institutions.

Results: Overall, 1086 students participated in this study. 43.74% and 56.26% females. The prevalence of obesity and
overweight was 28.17%. Overweight (24.95%) and obesity (3.1%). 16.20% (female) and 11.97% (male). BMI
(female-gender) and type of food (cooked at home) are predictive factors.

Conclusions: Predictive factors included BMI, gender (female), and homemade foods. Educating students and the
general public on the risks of obesity and helping curb the misconception of overweight and obesity as a sign of ‘good
living’ and beauty within Ghanaian communities is recommended.
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INTRODUCTION

A popular definition of obesity is the state of abnormal or
excessive fat buildup in adipose tissue to the point of
harm to one's health.! Though the ‘ailment process’ of
obesity entails intervention, there is a controversy in
defining obesity as a disease.? The American Medical

Associations however, have professed obesity as a
chronic medical disease.® Nevertheless, both overweight
and obesity are considered as the buildup of excess fat
which increases the risk to health regionally and
globally.5 Being overweight is seen as a major public
health issue that raises the risk of developing a number of
chronic, avoidable diseases, including diabetes,
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hypertension, heart disease, stroke, various malignancies,
osteoarthritis, and reproductive disorders.® Over the years,
there have been an epidemiological change in the trends
of both overweight and obesity. For example, the
percentage of persons with a body mass index (BMI) of
25 kg/m? increased from 28.8% to 36.9% for men and,
from 29.8% to 38.0% for women globally between 1980
and 2013. In 2014, 17.9% of Brazilians were obese and
52.5% were overweight.® According to the World Health
Organization, over 1.9 billion persons aged 18years and
older were overweight and 650 million of these people
were obese in 2016.7 Globally, the prevalence of obesity
is almost triplicated since 1975 with 39% overweight and
13% obese in grownups (>18 years) in 2016 comprising
39% females and 40% males.® Additional 340 million
and over children and adolescents aged 5-19 years were
either overweight or obese, and 38 million of children
under age 5 were also either overweight or obese in
2019.8 The rates of overweight and obesity increase in
both advanced and emerging countries are alarming.® For
Instance, the United States of America has witnessed an
increasing linear trend in overweight and obesity within
its population. The trend in adult ranges from 30.5% in
1999-2000 through to 39.6% in 2015-2016, while the
trend in the youth is from 13.9% in 1999-2000 through to
18.5% in 2015-2016.* In U.K, 28.7% of the adult
population in England are obese with further 35.6% as
overweight. Males are more likely to be overweight or
obese than females (67.2% of male, 61.5% of female.
20.1% of children aged 10-1lyears are obese while
14.2% are overweight in England.’® A study of 21
European countries also revealed the range of 1.0% to
5.5% prevalence of severe obesity among children in
primary schools.!!

The majority of people on the globe reside in nations
where being overweight or obese kills more people than
being underweight. In 2020, there were 39 million under-
fives who were overweight or obese. Approximately, 340
million overweight or obese kids and teenagers are
between the ages of 5 and 19 years.® This is a major
Public Health challenge and Africa is no exception when
it comes to the burden of overweight and obesity. In the
ten high-burden countries in Africa, the prevalence of
obesity among adults currently ranges from 13.6% to
31%, while that of children and adolescents ranges from
5% to 16.5%. Africa was home to 24% of the world’s
overweight children who were aged under 5 years in
2019.2 Across 15 countries in Africa, there is a 10.5%
prevalence of obesity and a 6.1% of overweight as per the
WHO categorization in Africa.’® By February 2021, the
worldwide death of Covid-19 was 2.5 million and 2.2
million were people who died to Covid-19 were people
who were from countries where half of the population are
classified as overweight.** Ten (10) high-burden African
countries are projected to have one in five adults and one
in 10 youngsters and adolescents to be obese by
December 2023 if robust interventions are not taken. 2
Overweight and obesity have become pressing global
public health concerns, with their prevalence steadily

increasing in many countries, including Ghana.>*>® The
burden of these conditions is not limited to adults; it has
extended to the adolescent population, particularly within
the second-cycle schools. Second-cycle schools play a
crucial role in shaping the physical and mental well-being
of students, making it imperative to understand the
prevalence and predictors of overweight and obesity in
this specific demographic.'’

In Ghana, study on overweight and obesity are still
ongoing. Studies such as, have been conducted on the
prevalence of overweight and obesity.!31516.18-21 Degpite
these, limited original studies, however, have been
conducted to assess the predictors/indicators of both
overweight and obesity in Second cycle schools in Ghana.
The few that have been done assessed it from the
adulthood while fewer original studies done also focused
on children. For example, data drawn to assessing
overweight from WHO SAGE 2007/08 found a 19.6%
prevalence of adults over the age of 50 years as
overweight and 10.2% obese. This was increased in
2014/15 where overweight was 24.5% and obese was
15.0% with females having a 55% higher obesity than
males by comparing the two data’s.’® Again, a cross-
sectional study also found a 16.4% prevalence
of overweight/obesity in children aged 8 to 11 years.
Ghana, like many developing nations, has experienced a
rapid epidemiological transition marked by shifts in
lifestyle, dietary habits, and physical activity levels.?2%
These changes, coupled with the increasing availability of
high-calorie foods and sedentary lifestyles, contribute
significantly to the rise in overweight and obesity among
adolescents.?® The consequences of these conditions are
far-reaching, affecting not only the immediate health of
the students but also their long-term well-being as they
transition into adulthood.

Despite the growing recognition of the issue, there is a
notable gap in research specifically focused on second-
cycle schools in Ghana. This study aims to bridge this gap
by systematically exploring the prevalence of overweight
and obesity and identifying the potential predictors within
this educational setting. Understanding the unique factors
contributing to the prevalence of these conditions among
students in second-cycle schools is essential for designing
targeted interventions and preventive strategies.

While a number of separate studies such as those above
have been conducted, data on overweight and obesity to
demonstrate the prevalence and associated factors among
second-cycle Institutions is deficient. This group to be
assessed is vital in today’s public health, as they are in the
process of still growing and learning and highlighting
these predictors among them is a step forward to its
prevention. Obesity imposes significant social and
economic cost on families, communities, and societies in
general.®® An understanding of the determinants of
obesity among young adults could lead to the formulation
of policies aimed at preventing or controlling obesity at
later stages of life. This study therefore, seeks to estimate
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the prevalence of overweight and obesity among the
students in the second-cycle schools, highlight the
predictors and propose interventional measures to the
highlighted indicators in students at second cycle
institutions in Ghana.

METHODS
Study design and setting

A cross-sectional survey was conducted in selected
second cycle institutions at the Eastern, Ashanti and
Brong Ahafo regions of Ghana from 31% January 2019 to
20" December 2021. The Ghana Statistical Service's 2010
national census of Ghana's population served as the basis
for the random sample system that was used.?”?® Eastern,
Brong Ahafo, and Ashanti were the regions chosen.?
The sample of this study was calculated based on
overweight/obesity prevalence of an estimated minimum
sample of 206 from a 15% prevalence. Using the formula
of prevalence studies on multi-staging, the design effect
was multiplied by two (2) with a nonresponse rate of
20%. An estimated 494 respondents were expected from
each district that was randomly selected to partake in this
study. Three (3) districts were selected from each region.
The lottery method was then used to choose two (2)
schools from the list of the three (3) districts that were
selected from each region. Six (6) Second-cycle schools
were included in this study. A minimum of 984
participants was expected to complete this study. A
proportion of 146 was allocated to the six chosen schools.
However, this was exceeded by 102 participants who
willfully decided to partake in the study. The Three (3)
chosen regions were the Ashanti, Brong Ahafo and the
Eastern regions of Ghana.

Study setting and participants

The Ashanti region, which is located in the central part of
Ghana and is known for its rich cultural heritage and
historical significance, was chosen for the study in order
to provide a comprehensive representation of diverse
socio-cultural and environmental factors that may
influence the prevalence and predictors of overweight and
obesity among second cycle school students.*® The
Ashanti region's capital, Kumasi, is the second-largest
city in the country and serves as an educational hub. The
Ashanti region is characterized by a mix of urban and
rural areas, providing a varied landscape for the
research.*

The inclusion of the Brong Ahafo region aims to capture
unique factors that may contribute to the prevalence of
overweight and obesity in different contexts. The Eastern
region, located in the southeastern part of Ghana, is
known for its picturesque landscapes and agricultural
activities. The Eastern region provides an additional layer
of diversity to the study, encompassing both urban and
rural environments. The Brong Ahafo region is situated in
the middle belt of Ghana and is renowned for its

agricultural activities and cultural diversity. The regional
capital, Sunyani, is a bustling city with a blend of urban
and peri-urban settings.*® The regions are home to
significant educational institutions, making them ideal
settings for studying adolescent health within the school
context. The selected regions represent a diverse range of
cultural, economic, and environmental contexts, allowing
for a more comprehensive understanding of the factors
influencing overweight and obesity among second cycle
school students. This geographical diversity improves the
external validity and generalizability of the study
findings. It also provides a comprehensive view of the
complex interplay of factors influencing the health status
of second cycle school students in Ghana.

Socio-demographic data

Structured pre-tested questionnaire was used in collecting
data such as age, gender, family history, exercise, and
type of food frequently eaten by skilled research aides.
Anthropometric indices such as height, weight and, waist
circumference (WC), were measured by trained nurses,
while the BMI was calculated accordingly.

Anthropometry

The body weight was measured with the Detecto
Stainless Steel 437. It was set to the nearest 0.1
kilograms. Height was taken with a Stadiometer and was
set to the nearest 0.5cm. Shoes of participants were
removed with heads of participants in upright position
before recording their body weight and height. We
calculated the Body Mass Index (BMI) by dividing the
weight (kg) by the height in meters squared, and
measured the waist circumference with a tape measure.

Statistical analysis

All gathered data was imputed into an excel sheet and
later imported to SPSS version 25 for analysis. A p-value
of <0.001 was set as significant with a Confidence
Interval at 95%. Descriptive analysis is expressed as
percentages. Associations are tested and expressed in chi-
squares and p values. Multinomial regression was
however, used to test for true associations and the odds of
chances and likelihoods.

RESULTS
Background characteristics

This analysis involves data from 1,086 second cycle
students from the three selected regions. The socio-
demographic characteristics and behavioral
characteristics of students are presented in Table 1.

The mean age of students who participated in the study
was 17.3+1.5 years with the majority being females
(56.26%). The mean body mass index (BMI) of the
student was 23.2+3.6kg/m?. Out of the total population of
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females (619), about 85% had high waist circumference.
The homemade food intake was high (57.09%). The
majority of the students (45.58%) engaged in one to two

times of physical activity a week with a few (5.80%) not
participating in physical activity at all.

Table 1: Sociodemographic characteristics of respondents.

Variable Frequency (n=1086 Percentage (%
Age 17.3£1.5

Less than 15 years 22 2.03
15-17 years 605 55.71
18-21 years 459 42.27
Gender

Male 475 43.74
Female 611 56.26
Body mass index 23.2+3.6

Waist circumference (women) 619

High 519 84.94
Low 92 15.06
Waist circumference (men) 485

High 393 82.74
Low 82 17.26
Family history of hypertension 585

Grandparent 340 58.12
Parent 177 30.26
Sibling 68 11.62
How often exercise is done

Sometimes 194 17.86
One to two times 495 45.58
More than three times 334 30.76
Not at all 63 5.80
Type of food

Home made 620 57.09
Fast food 182 16.76
Both 284 26.15

Prevalence of overweight and obesity

The overall prevalence (overweight and obesity) was
28.17%, with 16.20% being females and 11.97% being
males. With regard to the BMI status, 6.26% of the
children were underweight, 65.56% were normal weight,
24.95% overweight, and 3.22% obese (Table 2).

More females (57.20%) and (60.00%) than males
(42.80%) and (40.00%) were overweight and obese,
respectively. Nonetheless, the observed difference was
not significant (p=0.587). A significantly higher
proportion of students’ had the family history of either
been overweight or Obese (54.08%).

Table 2: BMI status of respondents.

Family history of overweight/

Overall Gender obesity status
Female Male 0587 Yes Yes
(n=611) (n=475) ’ (n=98) (n=988)
Underweight 68 (6.26) 33(48.53) 35(51.47) 4 (4.08) 64 (6.48) 0.001%
Normal 712 (65.56) 402 (56.46) 310 (43.54) 37(37.76) 675(68.32) ’
Overweight 271 (24.95) 155 (57.20) 116 (42.80) 53(54.08) 218(22.06)
Obese 35 (3.122) 21 (60.00) 14 (40.00) 4 (4.08) 31 (3.14)

*significant at alpha 0.05
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Factors/predictors associated with overweight and
obesity

Table 3 shows the regression models of factors that are
associated with overweight and obesity. The associated

Table 3: Factors/predictors associated with overweight or obesity.

factors included are gender (males/females), family
history of overweight/obesity, exercise, and the type of
foods eaten.

Variable Odd ratios ~ 95% Cl Pvalue  Adiusted o500 ¢y P value
odd ratios

Age group

Less than 15 years Referent

15 — 17 years 1.49 0.49-4.49 0.472 0.97 0.25-3.814 0.973

18-21 years 2.20 0.73 -6.63 0.159 1.49 0.37-5.99 0.569

Gender

Male Referent

Female 1.07 0.82-1.40 0.602 1.65 1.10-2.47 0.014*

Family history of overweight/obesity

Siblings Referent

Parent 2.52 1.23-5.17 0.011* 2.61 1.23-5.53 0.012*

Grandparents 2.18 1.10-4.34 0.025* 2.52 1.23-5.15 0.011*

Exercise

Sometimes Referent

One to two times 1.02 0.71-1.48 0.888 1.33 0.73-2.45 0.344

More than three times 0.90 0.60-1.34 0.618 1.24 0.66-2.31 0.489

Not at all 1.17 0.63-2.17 0.607 1.63 0.60-4.38 0.333

Type of food

Both food Referent

Fast food 0.83 0.55-1.25 0.384 0.75 0.40-1.39 0.371

Home made 0.73 0.54-1.00 0.052* 0.88 0.59-1.32 0.559

*significant at alpha 0.05
Age group

The logistic regression model showed individuals within
the age bracket of 15-17 years [(OR 1.49, 95% CI 0.49
to-4.49), (AOR 0.97, 95% CI 0.25 to -3.814)] and 18-21
years [(OR 2.20 95% CI 0.73-6.63), (AOR 1.49 95% ClI
0.37-5.99)] are associated with increased odds of
overweight or obesity as compared to those <15 years
although no statistical significance was observed.

Gender

The multivariate logistic regression model was
statistically significant for the female gender association
with overweight or obesity. The model demonstrated that
females are 65% more likely to be overweight or obese
compared to their male counterparts (AOR 1.65, 95% ClI
1.10 -2.47).

Family history of overweight/obesity

The bivariate and multivariate regression models showed
a statistically significant association between a familial
history of overweight or obesity. Additionally, the models
explained an increased risk of overweight or obesity for
those whose parents [(OR 2.52, 95% CI 1.23 to -5.17),
(AOR 2.61, 95% CIl 1.23-5.53)] or grandparents [(OR

2.18 95% CI 1.10-4.34), (AOR 2.52 95% CI 1.23-5.15)]
are either overweight /Obese by more than two-folds
when compared to their siblings.

Exercise

The association between an exercise regimen and
overweight or obesity was not statistically significant in
the bivariate model. However, when compared with those
who sometimes exercise, a regimen of more than three
times had reduced odds of overweight or obesity by 10%
(OR 0.9, 95% CI 0.60 to -1.34) whereas those who
exercise one to two times or none demonstrated an
increased likelihood of 2% (OR 1.02 95% CI 0.71-1.48)
and 17% (OR 1.17 95% CI 0.63-2.17) respectively.

The association between an exercise regimen and
overweight or obesity did not reach statistical significance
in the multivariate analysis. Nevertheless, an exercise
regimen of one to two times, more than three times, and
none increases the likelihood of overweight or obesity by
33% (AOR 1.33, 95% CI 0.73 to -2.45), 24% (AOR 1.24
95% CI 0.66-2.31) and 63% (AOR 1.63 95% CI 0.60-
4.38) respectively, when compared with those who
sometimes undergo an exercise regimen.
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Type of food

The foods were categorized into either fast food (bought
from outside) or homemade (served from the school’s
canteen or eaten from home). The odds of students’
consumption of fast foods was 0.83 with an adjusted odds
ratio of 0.75, while the odds ratio of consuming
homemade foods was 0.73 with an adjusted odds ratio of
0.88. A P value of 0.052 was found with the consumption
of homemade foods.

DISCUSSION

A total of 1086 was included in the analysis of this study.
This study reveals an overall concerning prevalence of
overweight and obesity among the total respondents was
28.17%, out of which 16.20% were females and 11.97%
were males. The prevalence of overweight and obesity
among this study participants is among the highest within
the studied group as compared to other past studies.!331-33
The overall prevalence of 28.17% underscores the
significance of addressing weight-related issues within
this demographic. Notably, the prevalence differs
between genders, (with 16.20% of females and 11.97% of
males). These results shed light on the need for gender-
specific interventions and underscore the importance of
understanding and addressing the unique factors
influencing weight status in both male and female
students. With the female gender exhibiting a higher
prevalence of overweight and obesity compared to their
male counterparts, this aligns with existing literature that
often highlights gender-based differences in lifestyle,
dietary choices, and physical activity patterns.** The
gender-specific nature of these findings underscores the
necessity of tailoring interventions that consider the
distinct needs and challenges faced by male and female
students.

The high prevalence within this group of students
warrants attention due to the causal role of obesity in
diabetes, heart ailment, stroke, and some cancers.®® The
high prevalence of overweight and obesity in Ghanaian
adults is a known fact, and the escalating prevalence
among the youth demands intervention because; chronic
conditions at the youthful ages are mostly undiagnosed
among a large percentage of obese adolescents.'®35
Associated factors or predictors to this were realized as
age within the brackets (15-17 years) and (18-21 years),
gender (female), family history, and home-made foods.
The age ranges of 15-21 with the increased odds of
overweight or obesity as per this study, suggests that
overweight and obesity can be challenging during these
years in the life cycle and demands attention especially at
the Second-cycle level of education where most growth
processes are taking place. One noteworthy aspect is the
association between age and overweight/obesity. Students
within the age brackets of 15-17 years and 18-21 years
demonstrated higher prevalence rates, suggesting that
adolescence and the transitional phase to young adulthood
are critical periods for implementing targeted

interventions. The identification of these age brackets as
significant predictors emphasizes the importance of
timely interventions during these developmental stages to
prevent the establishment of unhealthy weight patterns
that may persist into adulthood. The logistic regression
confirms the association of female gender and overweight
and obesity. It demonstrates that females are 65% more
likely to be overweight or obese. This may conform to the
notion of perception on beauty and ‘good living” on the
part of the Ghanaian where body fat is mostly associated
with beauty and good living especially among women.?
Though this study highlights the link of the female gender
and obesity and overweight, this may be attributed to
genetic causes, and the fact of misconception on
overweight and obesity as healthy living by most
Ghanaian adolescents.

This study found no significant association between
exercise and been overweight or obese. Though it reveals
10% decrease of overweight or obesity when compared
with those who sometimes exercise. It affirms that
reduction in daily energy outflow is not the prime source
of obesity, however, the role of physical exercise in
managing weight cannot be ruled out.%

Unlike the multivariate model, no statistically significant
association was found between the type of food
consumed and overweight or obesity. In the bivariate
analysis, however, the consumption pattern of homemade
food demonstrated a statistically significant relationship
with overweight or obesity. Even so, the unique
consumption of fast and homemade foods reduced the
odds of overweight or obesity by 17% (OR 0.83, 95% CI
0.55 to -1.25) and 27% (OR 0.73 95% CI 0.54 to -1.00)
respectively, when compared with the consumption of
both foods. Though studies may affirm the relationship
between fast foods and overweight and obesity, this
study, however, is proving otherwise. This indicates that
the relations of fast foods and overweight and obesity
may be subjected to other factors such as the environment
where the crop was grown, and the kinds of foods
served/sold and the ingredients used in the preparation of
those foods that are sold outside as fast foods.

By comparing the association of overweight and obesity
with family history within the studied population, the
logistic regression model showed a highly statistically
significant association. Family history emerged as a
notable predictor, indicating a potential genetic and
environmental component in the development of
overweight and obesity among students. This finding
emphasizes the importance of a holistic approach that
involves families in interventions, aiming to promote
healthier lifestyles collectively. By understanding the
influence of family history, interventions can be designed
to target both individual behaviors and familial
environments, fostering a supportive context for healthy
living. The association between overweight/obesity and
the consumption of home-made foods is a noteworthy
aspect of this study. It suggests that dietary choices, even
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within the home environment (i. e. school canteen), play a
significant role in the weight status of students. Exploring
the composition and nutritional value of home-made
foods could provide valuable insights for crafting dietary
interventions that address cultural preferences while
promoting healthier eating habits. This study is
particularly important since it highlights the importance
of controlling the prevalence of overweight and obesity in
students at the second cycle institutions who are young
adults. It reveals the risks of the Ghanaian developing
other Non-Communicable Diseases (NCD’s) such as
hypertension at this early stage in their lifecycle which
may lead to atherosclerotic cardiovascular disease
(ASCVD) within the group later in their lives. This study
serves as a baseline for future studies on obesity and
overweight within second cycle students in other parts of
Ghana and in Africa at large. The need for Health
education in second cycle schools cannot be over looked.
The collaboration of the Ghana education Services and
the Ghana Public Health Association in the merging of
health topics in students curricular at this level as a
general course is an excellent way forward in the
achievement of a healthier population in country. The
awareness of students on the Body Mass Index
categorization, causes of overweight and obesity as well
as their risks and effects will aid students to make
conscious efforts in managing their weights/health.
Sensitization programs within communities and schools
on proper weight management to curb the misconceptions
of the ordinary Ghanaian on being overweight and obese
as a sign of beauty and “good living’ will also be helpful.
Similar education is needed for the National Association
of Domestic Bursars and Matrons of the Ghana Education
Services who are in charge of feeding these students to
assist in the cooking and service of foods that are reduced
in trans- fats and saturated oils. This study was dynamic,
new, and remarkable due to the comparability of its study
sample of second-cycle students. Given that the
participants in this study are exposed to comparable
circumstances on all campuses in Ghana, generalizability
is expected.

One of the study's drawbacks was that it only included
students who were available at the time the study was
conducted. This is because the SHS in Ghana operates on
a shift system, therefore those who participated in this
study were those who were in school at the time.

CONCLUSION

In the population assessed for this study, the prevalence
of overweight and obesity was 28.17%, with 16.20%
being females and 11.97% being males. With regard to
the BMI status, 6.26% of the students were underweight,
65.56% were normal weight, 24.95% overweight, and
3.22% obese. The predicting factors included BMI,
gender (female), and homemade foods. Educating
students and the general public on risks of obesity and
helping curb the misconception of overweight and obesity
as a sign of ‘good living’ and beauty within the Ghanaian

communities is recommended. The Matrons who serve
foods (home-made) to students in second cycle schools in
Ghana need to be educated on overweight and obesity and
their risks to enhance their knowledge on the cooking and
serving of dishes to these students. In conclusion, the
results of this study provide a comprehensive
understanding of the prevalence and predictors of
overweight and obesity among students in second-cycle
schools in Ghana. The gender-specific differences, the
influence of age brackets, the role of family history, and
the impact of home-made foods highlight the multifaceted
nature of this issue. These findings serve as a foundation
for developing targeted interventions as mentioned above
to address the unique factors contributing to overweight
and obesity within this specific educational context.
Moving forward, the implementation of these evidence-
based strategies is essential to mitigate the current
prevalence and prevent future health complications
among Ghanaian adolescents in second-cycle schools.
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