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Overweight and obesity are the fifth leading risk 

for global deaths and is on the increase among 

adolescents in developing countries. Zambia is also 

affected by adolescent obesity epidemic, but the 

context of obesity and overweight has been under 

explored in younger age groups. The study aimed 

to determine the prevalence of overweight and 

obesity among adolescents in Urban Ndola, 

Zambia and identify its correlates. A secondary 

school based cross sectional study was undertaken 

in selected schools and face to face interviews were 

conducted with students using structured 

questionnaires. Associations were established 

using the Chi-squared test and the Fisher’s exact 

test, where appropriate.  The level of statistical 

significance was set at the 5% level.  In determining 

independent factors associated with 

overweight/obesity, a multivariate logistic 

regression was conducted.  Adjusted odds ratios 

(AOR) and their 95% confidence intervals are 

reported. Of the 400 participants from urban 

Ndola, Zambia, 7.0% (2.1% of males, 11.5% of 

females) were overweight/obese. Sex and transport 

were significantly associated with the outcome. 

Male respondents were 58% less likely to be 

overweight/obese compared to females 

(AOR=0.42; 95% CI [0.24, 0.72]). Compared to 

respondents who used a car as mode of transport, 

those who walked or used a bicycle were 38% less 

likely to be overweight/obese (AOR=0.62; 95% CI 

[0.41, 0.93]). The observed rate of overweight in the 

current study has not reached at an alarming rate 

but measures to control it such as involving 

students in physical activity must be instituted. 

Introduction 
Overweight and obesity are defined as 

abnormal or excessive fat accumulation that 

presents a risk to health. A crude population 

measure of obesity is the body mass index 

(BMI), a person’s weight in kilograms 

divided by the square of his or her height in 

meters. The body mass index is the standard 

measure of overweight and obesity for 

children two years and older [1-4]. A person 

with a BMI of less than 18.5kg/m2 is 

underweight, 18.5 to <25.0kg/m2 healthy 

weight, 25.0 to <30.0kg/m2 overweight and 

over 30.0kg/m2 is obese. 

Adolescent obesity is one of the most serious 

public health challenges of the 21st century 

[5-8]. The problem is global and it is steadily 

affecting many low and middle-income 

countries particularly in urban settings. 
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Adolescent obesity is associated with a 

higher risk of premature death and disability 

in adulthood. Overweight and obese children 

are likely to stay obese into adulthood and 

more likely to develop non-communicable 

diseases like diabetes, cardiovascular 

diseases and certain cancers at a younger age. 

Overweight and obesity, as well as other 

related diseases, are largely preventable. 

Prevention of childhood obesity therefore 

needs priority [5-8]. 

The fundamental cause of child hood and 

adolescent overweight and obesity is an 

energy imbalance between calories 

consumed and calories expended and are 

affected by various genetic, behavioral and 

environmental factors [9,10]. Global 

increases in this epidemic are attributed to a 

number of factors including; a global shift in 

diet towards increased intake of energy-dense 

foods that are high in fat and sugars but low 

in vitamins, minerals and other healthy 

macro-nutrients; a trend towards decreased 

physical activity levels due to the 

increasingly sedentary nature of many forms 

of recreation times, changing modes of 

transportation and increasing urbanization. 

BMI measurement programs may be 

conducted for surveillance and screening 

purposes. BMI surveillance programs assess 

the weight status of a specific population 

(e.g.; students in a school, district or state) to 

identify the percentage of students who are 

potentially at risk for weight related 

problems. Surveillance data typically 

anonymous and can be used for many 

purposes including identifying population 

trends and monitoring the outcomes of 

interventions. BMI screening programs 

assess the weight status of individual students 

to identify those at risk and provide with 

information to help them take appropriate 

action. 

Over the past three decades the prevalence of 

overweight and obesity has increased 

substantially [9]. Globally, an estimated 170 

million children (aged less than 18 years) are 

now estimated to be overweight [10]. The 

highest prevalence of childhood overweight 

is in the upper-middle – income countries, 

and when taken as a group, low-income 

countries have the lowest prevalence rate. 

However, overweight is rising in almost all 

countries, with prevalence rates growing 

fastest in lower-middle-income countries 

[11]. Globally WHO estimates that 43 

million children are overweight and obese 

and 81% of them live in developing 

countries. The number is expected to rise to 

about 60 million over the next decade [12]. 

Like any other country in Africa, Zambia is 

also affected by adolescent obesity epidemic, 
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but the context of obesity and overweight has 

been under explored in younger age groups. 

Understanding the current situation and 

trends will provide useful insights that will 

assist health professionals and policy makers 

in decision making and developing future 

research agenda. Studies carried out on 

overweight and obesity in Zambia have 

focused on the adult population and survey 

information about adolescent obesity does 

not exist. The study aimed to determine the 

prevalence of overweight and obesity among 

adolescents in Urban Ndola, Zambia and 

identify its correlates. 

Methods  

The study was conducted in Ndola urban 

district among school-going adolescents.  

This study was a cross sectional study. 

StatCal program in Epi Info version 7.1.3.3 

was used to determine the sample size. A 

sample size of 400 respondents was 

determined using a population size of 9500, a 

prevalence of 50% (as no estimate existed) 

within 5%, and a design effect of 2. Cluster 

sampling was used to group the 24 schools in 

urban Ndola according to their location. 

Simple random sampling was used to select 5 

schools that would participate in the research. 

From each school, 80 students were 

randomly selected to participate in the 

survey. 

A questionnaire used to collect the 

information. The questionnaire captured age, 

gender, levels of physical activity, type of 

diet, height and weight. 

A stadiometer was used to measure heights of 

participants in centimeters. Weight was 

recorded to the nearest 0.1 kg using a 

standard digital scale. 

The body mass index (BMI) was calculated 

using the formula: BMI=weight in kg/height 

in meters squared.  BMI was categorized into 

overweight/obese or non-overweight/non-

obese. Associations were established using 

the Chi-squared test and the Fisher’s exact 

test, where appropriate.  The level of 

statistical significance was set at the 5% 

level.  In determining independent factors 

associated with overweight/obesity, a 

multivariate logistic regression was 

conducted.  Adjusted odds ratios (AOR) and 

their 95% confidence intervals are reported. 

Ethical considerations  
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Ethical clearance was sought and granted by 

the Tropical Diseases Research Centre 

(TDRC) ethics committee based at Ndola 

Central Hospital of Zambia. Permission to 

conduct the study was obtained from the 

Zambia District Education Board Secretary 

(Ndola). Verbal consent was obtained from 

participants of consenting age and assent 

from headmasters for participants who were 

below consenting age. 

Results 
There were 400 participants of which 191 

(47.8%) were males. Of the 191 male 

participants 2.1% were overweight/obese and 

of the 209 females, 11.5% were 

overweight/obese (p <0.001). The age and 

residential area distributions were similar 

between males and females (Table 1). 

Socio-demographic factors associated with 

overweight in bivariate analyses are shown in 

Table 2. Only gender was significantly 

associated with the outcome (p<0.001). 

Physical factors that were associated with 

overweight/obese are shown in Table 3. 

Mode of transport (p=0.009) and type of diet 

(p=0.020) were significantly associated with 

the outcome.  

In multivariate analysis only gender and 

transport remained significantly associated 

with the outcome. Male respondents were 

58% less likely to be overweight/obese 

compared to females (AOR=0.42; 95% CI 

[0.24, 0.72]). Compared to respondents who 

used a car as mode of transport, those who 

walked or used a bicycle were 38% less likely 

to be overweight/obese (AOR=0.62; 95% CI 

[0.41, 0.93]). 

Discussion  
In the current study the overall prevalence of 

overweight/obese was 7.0% (2.1% of males, 

11.5% of females). Sex and mode of transport 

were significantly associated with 

overweight/obese.    

The rate among females in the current study 

is comparable to that of females in Malawi of 

14.4% but that of males in the current study 

was much lower than the one observed in 

Malawi of 15.9%. Notably, there the rates 

vary between gender across regions. While in 

the current study, females had a higher rate 

than males, there was no significant 

difference in the same region in Malawi.  

Meanwhile, in West and North Africa, males 

had higher rates than females. Further, 

generally, the rates in the current study were 
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lower than those observed in West [Benin 

(females=14.0%; males=19.9%); Mauritania 

(females=17.9%; males=23.5%); Ghana 

(females=18.3%; males=33.8%)] and North 

[Egypt (females=9.9%; males=15.7%; 

Morocco (female=17.1%; male=29.3%)] 

Africa [15]. 

Female gender was associated with 

overweight in the current study partly 

because female adolescents tend to be less 

active than males. Female adolescents tend to 

stay at home with less physical activity) to 

help out with household chores compared to 

males who are physically active as demanded 

by their societal roles.  The finding accords 

that of Kruer et al [16] who observed that 

during adolescence males are generally more 

physically active than females. Another 

explanation for females to be overweight is 

that females in our study may regard bigger 

body image to be favorable than a lean body, 

especially during the era of the HIV/AIDS 

epidemic in which more females than males 

are infected with the virus [17].  A lean body 

may be associated with HIV. Yet another 

explanation for gender difference in 

overweight relates to sexual maturation. 

During adolescence sexual maturation 

demands more energy and since females 

mature earlier than males, females tend to be 

more overweight than males [18]. 

Driving to school was associated with 

overweight in the present study.  Similar 

findings have been reported elsewhere. Wen 

et al [19] reported that participants who drove 

to school were associated with overweight.  

In another study, students who cycled to 

school were associated with lower odds of 

being overweight [20]. Cycling to school is 

associated with lower BMI and lower odds of 

being overweight or obese. In a large 

population-based study of Danish 

adolescents it was observed that walking or 

cycling to was associated with lower 

likelihood of being overweight [21].  

Sedentary lifestyles have been associated 

with unhealthy outcome and physical activity 

must thus be encouraged to avoid diseases 

associated with inactivity. 

There are a number of limitations attributed 

to the study. Measurement bias could have 

arisen in determining the level of physical 
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activity. There could have been bias in 

choosing the type of diet by pupils as the 

foods contained in the unhealthy diet is 

generally associated more with affluence. 

The number of meals taken per day by a pupil 

could not be verified and as such may 

compromise on the findings. 

In conclusion, the observed rate of 

overweight in the current study has not 

reached at an alarming rate but measures to 

control it such as involving students in 

physical activity must be instituted 
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