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Abstract

Background: Obesity is a global epidemic that affects 500 million people worldwide and is predicted to increase
to one billion people by 2030. The prevalence of obesity is increasing across populations in South Africa. However,
questions still remain surrounding the predisposing factors and obesity-related health problems especially in the
rural areas. This study evaluated several lifestyle factors such as dietary habits, physical activity, smoking, alcohol
intake, co-morbidities and their association with the prevalence of obesity and overweight in Nkonkobe Municipality
of the Eastern Cape.

Methods: A cross-sectional, population-based survey was conducted among 118 residents in four rural/sub-urban
townships of the study area. Measurements including weight, height, body mass index (BMI), physical activity and
dietary habits were determined using a validated questionnaire.

Results: The overall prevalence of obesity and overweight was 38 and 19%, respectively. The highest prevalence of
obesity (70%) was observed among those who do not undertake any physical activity. Close to half (48.48%) of the
respondents who eat fast foods always were obese, and 30.30% were overweight; when combined, the prevalence for
obesity is 78.78%. A negative association with obesity was observed among regular smokers (26.92%) and consumers
of alcohol (4.00%). Arthritis, hypertension and tuberculosis were co-morbidities significantly (P < 0.05) associated with
obesity in the study area.

Conclusions: The findings of this study reveal that lack of physical activity, overindulgence on fast and fried foods, low
fruit and vegetable consumption as well as arthritis, hypertension and tuberculosis were significant risk factors of
obesity in Nkonkobe Municipality.
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Background
Obesity is prevalent in most low- and middle-income
countries and is associated with increasing cardiovascular
disease (CVD) risk and health-related complications. In
South Africa, the prevalence of overweight and obesity
has increased steadily over time, reaching 56% in 2002
and 65% in 2012 with black African women living in
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urban townships and some rural communities as the most
affected [1, 2].
According to Joubert et al. [3] and Okop et al. [4],

obesity was the cause of 78% of type 2 diabetes, 68% of
hypertensive disease, 45% of ischaemic stroke, and 38%
of ischaemic heart disease cases among adults in SA. In-
formation on the factors associated with overweight and
obesity in black African women and men living in rural
and urban communities are of critical importance for
the development of community-specific obesity preven-
tion strategies in these settings.
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Current evidence indicates that obesity is a multifactor-
ial condition influenced by many variables which include
genetic, demographic and lifestyle factors. Al-Hazzaa et al.
[5] posited that genetic and demographic variables such as
family history of obesity, age, ethnicity and sex cannot be
modified, but obesity-associated lifestyle factors such as
physical inactivity, unhealthy dietary choices, smoking and
alcohol intake are often modifiable.
Physical activity and fitness are important factors in

reducing the risk of unhealthy weight gain and related
illnesses. High levels of physical activity may protect
against excessive weight gain whereas low levels permit
excessive weight gain. Certain types of foods and eating
habits such as fast foods, fried foods, snacking, binge-
eating and eating out have been linked to weight gain
and obesity [6].
The relationship between smoking and obesity is com-

plex and not completely understood. While some studies
have shown no significant association between smoking
status and body mass index (BMI), others have reported
that smokers tend to have lower BMI [7–9].
Although alcohol has comparatively high energy content,

a controversy still exists on whether moderate amounts
of alcohol represent a risk factor for weight gain and
obesity. Several reports have shown positive, negative
or no relationship between alcohol intake and body
weight [10–13].
Overweight and obese persons are at an increased

risk for developing many medical problems, including
insulin resistance and type 2 diabetes mellitus, hyper-
tension, dyslipidemia, cardiovascular disease, stroke,
sleep apnoea, gallbladder disease, gout, osteoarthritis
and cancer [14–16]. Reports have positively associated
obesity with hypertension, diabetes, arthritis, and an-
gina in India, China, Russia and South Africa [17].
There is convincing evidence that regular physical ac-
tivity helps prevent unhealthy weight gain whereas sed-
entary lifestyles, particularly sedentary occupations and
inactive recreational activities such as watching televi-
sion, promote it [18, 19]. Traditionally, it has been
thought that a high level of physical exercise could in
part explain the low levels of chronic diseases found in
sub-Saharan African countries, though the amounts of
physical exercise have been decreasing as a result of
high degree of urbanization [18].
The paucity of data on lifestyle factors and co-morbidities

associated with obesity as well as the influence of such
factors on obesity in sub-Saharan Africa raises the need
for research among sub-urban and rural populations in
order to develop effective and population-based inter-
ventions for the prevention of obesity. The objective of
this study, therefore, was to determine the lifestyle factors
and co-morbidities associated with obesity in Nkonkobe
Municipality of the Eastern Cape, South Africa.
Study Area
This study was carried out in the Nkonkobe Municipality
of the Amathole District, Eastern Cape Province, South
Africa, which falls within the latitudes 30° 00′ to 34° 15′ S
and longitudes 22° 45′ to 30° 15′ E (Fig. 1).
The Nkonkobe Municipality is situated within the

Amathole District Municipality of the Eastern Cape
Province, between Port Alfred and Port St John. The cli-
mate is highly varied; the west is dry with sparse rain
during winter or summer, with frosty winters and hot
summers. The mean maximum temperature in January
has been recorded as 26 °C and the mean minimum as
10 °C in July. The main tribes of the area are Xhosa-
speaking peoples who are divided into several tribes with
related but distinct heritages [20].
According to Statistics South Africa [21] (2015),

Nkonkobe is comprised of 21 wards with a population of
approximately 127,115 of which the majority (72%) re-
sides in rural villages and farms. Nkonkobe is a rural
municipality, and the economy is largely driven by the
agricultural sector, which includes citrus, forestry and
crop production. Some of the major challenges facing
Nkonkobe Local Municipality include infrastructure chal-
lenges and high levels of unemployment and poverty.

Methods
A population-based cross-sectional survey among 118
residents using weight, height, body mass index (BMI)
and questionnaires was conducted in Alice, Fort Beaufort,
Middledrift and Seymour of the Nkonkobe Municipality,
from September to November 2015. Pairs of trained re-
search assistants served as interviewers and a trained
supervisor monitored the process in each location. The
team members were given a day’s training of approxi-
mately 5 h in which each point of the questionnaire was
explained and discussed. Special emphasis was given to
the method of recording and measurement of height and
weight. Practical demonstrations were also made for these
parameters to avoid error during recording. Before the
data collection began, the interviewers thoroughly ex-
plained to subjects the purpose and procedure of the study
and obtained their consent to participate.

Inclusion/exclusion criteria
Adults of both gender aged 21–70 years were eligible for
inclusion in this study. Pregnant women, mothers who
were less than 2 months post delivery and women who
were on hormonal contraception, as well as subjects
with oedema or wasting syndrome were excluded.

Anthropometric measurements
Height and weight were measured with subjects in light
clothes and without shoes using standard apparatus.
Weight was measured to the nearest 0.1 kg on a calibrated



Fig. 1 Map of Amathole District showing the Nkonkobe Municipality. Source: Otang et al. [20]
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beam scale. Height was measured to the nearest 0.5 cm
with a non-expanding measuring tape.

Questionnaire
The questionnaire collected data on physical activity, eat-
ing, smoking and alcohol habits of participants. Partici-
pants’ height and weight were obtained, and body mass
index (BMI) was calculated as weight (kg)/height (m2).
Physical activities were separated according to their inten-
sity, which is defined as the distinction between walking,
other moderate and vigorous physical activities for at least
10 min/day. Moderate activities are those that cause a small
increase in respiratory frequency and require moderate
physical exertion (such as carrying light loads and doing
house chores) for at least 10 min each day; vigorous activ-
ities are those that cause more rapid breathing than normal,
with considerable physical exertion (such as heavy lifting,
digging and climbing stairs) for at least 10 min each day.
Overweight was defined as BMI equal to or more than

25 kg/m2, while obesity was defined as BMI equal to or
more than 30 kg/m2. The presence of co-morbidities
was determined by directly asking participants whether a
physician had ever told them that they had a specific
type of disease or health problem, and when the particu-
lar health condition had last been present.

Ethical issues
Ethical clearance (UHREC/OTU001) was obtained from
the Research Ethics Committee, University of Fort Hare.
An informed consent to participate into the study was
obtained from all participants prior to the study. Confi-
dentiality of information was adhered to by using unique
identification numbers on the data collection tools in-
stead of participant’s names. Questionnaires were stored
in locked cabinets at Medicinal Plants and Economic
Development-Research Niche Area (MPED-RNA) and
were accessible to the researchers only.

Statistical analysis
The chi-square test (for categorical variables) and the
Student t test (for continuous variables) were used to
determine the lifestyle factors that were significantly
(P < 0.05) associated with obesity.

Results
The sample comprised of 118 participants, 64 females
(54.24%) and 54 males (45.76%), and the ages ranged
from 21 to 70 years. The overall prevalence of obesity
and overweight in this representative sample was 38 and
19%, respectively

Physical activity
For physical activity, participants were divided into three
groups—no physical activity and moderate and vigorous
physical activity—in order to assess the effect of lack of
physical activity as a risk factor of obesity (Table 1). The
highest prevalence of obesity (70%) was observed among
those who were not physically active or consistent with



Table 1 The prevalence of overweight and obesity according to the level of physical activity in Nkonkobe Municipality

Normal Obese Overweight Underweight P

Variables N % N % N % N %

Moderate physical activity P < 0.05

1–3 days/week 25 47.17 13 24.52 13 24.52 2 3.78

4–7 days/week 20 47.62 18 42.86 4 9.52 0.00

No physical activity

2 10.00 14 70.00 3 15.00 1 5.00

Vigorous physical activity P < 0.05

1–3 days/week 14 38.46 8 38.46 7 15.38 2 7.69

4–7 days/week 18 76.47 13 17.65 3 5.88 0.00
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exercise. The overall rates of obesity in the moderate
and vigorous physical activity groups were 15.5 and
10.5%, respectively, and this difference was statistically
significant (P < 0.05). Those who spent more days per
week (4–7 days) had a lower incidence of obesity
(17.65%) compared to those who spent only 1–3 days
per week on vigorous physical activity (38.46%). On the
other hand, an increase in the number of days per week
spent on moderate physical activity did not lead to a cor-
responding decrease in the BMI.

Alcohol intake and smoking
Compared to non-drinkers, people who consumed alcohol
regularly had lower odds of being obese, a trend that was
also observed among regular smokers (Fig. 2a, b). Obesity
was more prevalent among non-smokers and those who
never consumed alcohol compared to regular smokers
and consumers of alcohol (4.00 and 26.92%), respectively.

Dietary factors
Close to half (48.48%) of the respondents who consume
fast foods always were obese and 30.30% were overweight
Fig. 2 a Alcohol intake and b smoking habits associated with obesity and
(Table 2); the prevalence was unexpectedly high among
those who never ate fast foods. Obesity prevalence stood
at 44.44% among those who consume fruits always,
85.71% among those who never consume vegetables, and
very low (11.54%) among regular vegetables consumers
(Table 2).

Food preparation factors
Figure 3 shows the variation of obesity according to
preference of food preparation methods among partici-
pants. The highest prevalence of obesity and overweight
was observed among participants who preferred fried
food, followed by those without any special preferences.
On the other hand, the prevalence of obesity and over-
weight was notably low among participants who preferred
smoked, baked and grilled foods.

Co-morbidities
Arthritis was the most prevalent co-morbidity with inci-
dence of 46.2 and 45.00% among the obese and over-
weight participants, respectively; this was followed by
hypertension (28.00%) in the overweight participants,
overweight in Nkonkobe Municipality



Table 2 Dietary habits associated with BMI categories in Nkonkobe Municipality

Variables Normal Obese Overweight Underweight P

Normal %N Normal %N Normal %N Normal %N

Fast foods

Always 7 21.21 16 48.48 10 30.30 0.00 P < 0.05

Sometimes 34 51.52 19 28.79 11 16.67 2 3.03

Never 5 35.71 8 57.14 1 7.14 0.00

Vegetables

Always 6 11.54 6 11.54 15 28.84 25 48.08 P < 0.05

Sometimes 10 21.28 12 25.52 12 25.52 13 27.66

Never 6 42.86 12 85.71 1 7.14 1 7.14

Fruits

Always 21 38.89 19 44.44 11 13.89 1 2.78 P > 0.05

Sometimes 27 42.86 24 38.10 11 17.46 1 1.59

Never 1 50.00 0.00 1 50.00 0.00
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while the incidence of cancer and tuberculosis was 16.20
and 15.01% among the obese and overweight, respect-
ively (Fig. 4).

Discussion
The increase in the prevalence of obesity observed
worldwide has been linked with the widespread decline
in the level of daily physical activity as well as increased
availability of energy-dense foods and changing food
habits [22]. In this study, the combined prevalence of
obesity and overweight in Nkonkobe Municipality was
found to be as high as 57%. In sub-Saharan Africa, the
prevalence of obesity is highly variable, ranging widely
from 1% in Ethiopia to 27% in South Africa [23]. Obesity
is a global epidemic that is estimated to rise to about
one billion people by 2030 [24], and it is not only limited
to the affluent society but also affects the rural people.
Fig. 3 Association of food preparation methods with obesity and overweig
Poor dietary habits, excessive alcohol intake, cigarette
smoking and lack of exercise are some of the lifestyle de-
terminants that have been positively correlated to the
development of obesity [25–27]. The findings of this
study, however, revealed that lack of physical activity;
overindulgence on fast foods, fried food, and fruits and
no vegetables in the diet are significant risk factors for
obesity in Nkonkobe Municipality.
We observed that the prevalence of overweight and

obesity was considerably higher in sedentary people.
Sedentary behaviour is defined as any activity that does
not increase energy expenditure substantially above a
resting level such as sleeping, sitting and lying down
[28] and is often assessed as leisure “screen time” such
as watching TV, watching videos or using a computer.
In this study, we observed an inverse relationship be-
tween physical activity, obesity and overweight. Similar
ht in Nkonkobe Municipality



Fig. 4 Prevalence of selected co-morbidities associated with obesity and overweight in Nkonkobe Municipality
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results have been reported by other researchers that lack
of exercise is a predisposing factor to obesity and over-
weight especially among adolescents and youths [29–31].
Concordant significant associations between fast food

intake, fruits and vegetables, cooking preference, and
high BMI was observed. Fast food is associated with
higher body mass index, less successful weight-loss
maintenance and weight gain. Fast foods reduce the
quality of diet and provide unhealthy choices especially
among children and adolescents raising their risk of
obesity. The result for fast foods is a true reflection of
the real situation because the daily intake of fast foods
among South Africans is generally high. These findings
agree with other researchers who have reported a correl-
ation between fast food and obesity [32, 33]. Interestingly,
we also observed a high prevalence in obesity among those
who always consumed fruits. According to Xiao et al. [34],
the main reason could be that fruit and vegetable intake
can be a plausible surrogate for total energy intake. Taking
into consideration the low prices of fruits and vegetables,
they are generously consumed in every meal with staples
and can therefore be positively related to calories from
staple intake.
On the other hand, smoking and alcohol intake were

not observed as predisposing factors to obesity in the
study area. Research has shown that current smokers
have a lower mean body mass index (BMI) than never
or former smokers, with former smokers having the
highest mean BMI [28]. This trend was observed in this
study as data revealed that smokers were less prone to
obesity and overweight compared to non-smokers. This
could be attributed to the fact that smoking suppresses
appetite [35] and reduces the activity of lipoprotein lipase
responsible for adipose tissue metabolism. Similar trends
have been reported by other researchers [36].
The relationship between obesity and alcohol con-

sumption is complex because firstly, alcohol may affect
both components of the energy balance equation (energy
balance = energy intake − energy expenditure). Secondly,
contrary to other energy sources, alcohol does not abide
to any specific regulatory mechanisms; hence, alcohol
calories are described as “unregulated calories” [37]. In
addition, associations between alcohol and obesity are
heavily influenced by other factors including patterns
and levels of drinking, types of alcoholic drinks con-
sumed, gender, body weight, diet, genes, physical activity
levels, and other lifestyle factors [38, 39]. In this study,
prevalence of obesity and overweight was higher in sub-
jects not using alcohol than in subjects using alcohol.
The rise in obesity is also associated with an increased

risk of non-communicable diseases (NCDs), such as
cardiovascular disease, type 2 diabetes and several types
of cancer. Obesity is a risk factor for type 2 diabetes,
cardiovascular disease, gall bladder disease and some
cancers, as well as diseases of the metabolic syndrome
[40, 41]. In this study, our data showed that arthritis,
hypertension and tuberculosis, asthma, cardiovascular
diseases, cancer and sleep apnoea were significantly as-
sociated with obesity. This agrees with previous reports
by Shukla et al. [17] that obesity is associated with
hypertension, diabetes, arthritis, and angina in India,
China, Russia and South Africa. Obesity is widely known
as a risk factor for both the incidence and progression of
osteoarthritis and has a negative effect on outcomes. Loss
of at least 10% of body weight, coupled with exercise, is
recognized as a cornerstone in the management of obese
patients with osteoarthritis and can lead to significant im-
provement in symptoms, pain relief, physical function and
health-related quality of life outcomes [42]. Considering
the rural nature of Nkonkobe Municipality, our findings
in this study agree with other researchers that physical
inactivity, diet, smoking and alcohol are lifestyle factors
that predispose rural and urban communities to obesity
[1, 3, 4, 18, 21, 43].
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Conclusions
This study has revealed the lifestyle factors and co-
morbidities associated with obesity in Nkonkobe Muni-
cipality of the Eastern Cape. The combined prevalence
of obesity and overweight in this study area was as high
as 57%. These findings reveal that lack of physical activ-
ity, overindulgence on fast foods, fried food, and fruits
and no vegetables in the diet are significant risk factors,
while smoking and alcohol intake were not observed as
lifestyle factors predisposing to obesity in the study area.
Arthritis, hypertension and tuberculosis were signifi-
cantly associated with obesity; hence, loss of body weight
coupled with exercise can be a major cornerstone in the
management of obesity with osteoarthritis, which may
lead to significant improvement in health-related quality
of life in Nkonkobe Municipality.
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