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Abstract

Background: Overweight and obesity present a growing health problem
among Africans from all socioeconomic status. In Sub Saharan African, obes-
ity is not only a consequence of overnutrition but possibly from excessive
consumption of unbalanced diet dominated by carbohydrates and saturated
fats. Characteristics of the distribution of obesity/overweight in Nigeria in-
clude its high prevalence along with socioeconomic class and in mid-life.
Methods: Using the WHO STEP-wise approach to surveillance of noncom-
municable diseases, we conducted a cross-sectional descriptive study of the
adult population living in two urban slums in Enugu. The study was carried
out in 2013. Statistical analysis was done using SPSS version. Results: A total
of 605 (414 women (68.4%) and 191 (31.6%) men were recruited and
analysed. The mean body mass index was 25.8 kg/m” higher in females (26.7
kg/m®) than males (24 kg/m?®) p < 0.01. The prevalence of overweight and ob-
esity is 29.4% (178/605) and 19.5% (118/605) respectively. There also a mod-
est prevalence of underweight 4% (24/605) among the population. All classes
of obesity were significantly more prevalent in females. Significant positive
correlates of BMI were: female sex (r = 0.21, p < 0.001), systolic blood pres-
sure (0.25, p < 0.001), DBP (0.27, p < 0.001), fasting blood glucose (0.19, p <
0,001) and positive history of hypertension (0.23, P < 0.001). Negative corre-
lates were physical activity and use of tobacco (0.2 (<0.001) and -0.16
(<0.001) respectively). Conclusion: The prevalence of obesity is relatively
high in two urban slums in Enugu and co-exists with a modest rate of un-
derweight. Public health and community-based approaches should be used to
tackle these two-opposing social/health problems.
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1. Introduction

Overweight and obesity present a growing health problem among Africans from
all socioeconomic status [1] [2] [3] [4] [5]. In Sub Saharan African (SSA), obe-
sity is not only a consequence of overnutrition but possibly from excessive con-
sumption of unbalanced diet dominated by carbohydrates and saturated fats [4]
[5]. Poor nutrition coupled with low levels of physical activity associated with ur-
banization as well as other factors has resulted in high rates of metabolic syndrome
and other non-communicable diseases in the sub-continent [6] [7]. Obesity is a
risk factor for premature death for individuals younger than 65 years old, it is a
risk factor of many cardiovascular and non-cardiovascular disorders including
several types of cancers, arthritis, gall bladder stone and amenorrhea [5] [8].

Worldwide, an estimated 2.8 million people die each year from complications
related to obesity [9]. The prevalence of obesity in West Africa was estimated at
10.0% [10] but vary widely within the region [9] [10] [11] [12]. The prevalence
of obesity in SSA ranged from 3.5% in Eritrea to about 64% in Seychelles.
Women, in general, have higher prevalence of overweight and obesity than men
in all SSA countries. The highest prevalence of overweight is in Seychelles
(73.8%) while the lowest in Ethiopia (3.7%) [9].

In Nigeria, the prevalence of overweight individuals ranged from 20.3% -
35.1%, while the prevalence of obesity ranged from 4.6% - 22.2% [1] [2] [3]
[13]-[22]. The prevalence of obesity and overweight varies between geographical
regions in Nigeria. Higher prevalences have been recorded in southern parts of
the country with female preponderance [1] [2] [3] [13] [14] [15] [17] [18] [19]
[20]. Among the Kalabaris [1] (south-south Nigeria) where fattening rituals may
be performed for women, that prevalence of obesity was estimated at 47.3%.
Other characteristics of the distribution of obesity/overweight in Nigeria include
its high prevalence along with socioeconomic class and in mid-life [13]-[19] with
some studies reporting that more than 55% were either overweight or obese [1]
[13]. The peak prevalence of obesity in most studies from Nigeria is midlife [1]
[2] [3] [15] [20], while the lowest prevalence of obesity is observed below 20
years [15] [20].

Reports from other SSA countries have reported high prevalence of obesity.

The prevalence of obesity reported in Ouagadougou, Burkina Faso in 2014,
gave a 30.5%, 22% prevalence of overweight and obesity respectively [23]. Sys-
temic reviews and other studies on the subject suggest high and wide ranges in
the prevalence of overweight and obesity [5] [6] [9] [12] [24] [25]. It is impor-
tant however to note that most SSA studies were conducted in large urban cen-

ters in these countries and may not necessarily be representative of the whole
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nation. Generally, though the prevalence of overweight and obesity is lower in
rural SSA [5] [6]. Quantifying the prevalence of obesity is important to draw
health policy makers attention to address this problem.

The aim of this study was to describe the prevalence of overweight, obesity in

an urban settlement in Enugu, South East Nigeria.

2. Methods
2.1. Setting

Using a purposive sampling method, we selected 2 urban settlements (Agu-Abor
and Ugbodogwu) in Enugu, the capital of Enugu State, Southeast Nigeria. The
two settlements have an estimated adult population of 7000 - 9000 individuals
(based on church and local records). The total area occupied by both settlements
is approximately 2.5 - 5 km” and are located about 1 - 2.5 km from the nearest
state-owned teaching hospital. The two settlements were selected purposively
because of their relatively isolated location. The inhabitants of Agu-abor were
surveyed over a 4-week period (August 12 -September 9, 2013), while Ugbo-
dogwu inhabitants were surveyed between November 25-December 21, 2013.
This study was approved by the ethics committee of the University of Nigeria
Teaching Hospital Ituku/Ozalla, P M B 01129 Enugu. No NHREC/05/01/2008-
B-FWA00002458-1RB00002323. Date of approval 28" July 2013. Informed con-

sent was obtained from all participants.

2.2. Study Design

A cross-sectional descriptive study was done to survey the adult population liv-
ing in both localities. The study was preceded by sensitization meetings in the
community which included both religious and elected leaders. Community-wide
awareness announcements were carried out in churches and other public places.
Following community entry, all participants who came out for the survey were
interviewed by teams of research assistants. Using the WHO STEPS instrument
[26], data on selected socio-demographic characteristics and lifestyle behaviors
including, physical activity was collected. Inclusion criteria was all consecutive
consenting adults 20 years and above, while the exclusion criteria were a refusal
to participate. Pregnant women, patients on steroids and individuals who could
not be weighed or have their heights measured were interviewed but their data
were not included in the final analysis. Clinical assessment of the participants
was carried out in a field. Data on weight, height, blood pressure, fasting blood
glucose, as well as past medical history, were collected at this phase of the study.
Biochemical measurements (excluding fasting blood glucose) were not done.
Body mass index (BMI) was calculated as weight (Kg) divided by squared
height (m?) and categorized as underweight < 18.5 kg/m’ normal weight 18.5 -
24.9 kg/m?, Overweight 25 - 29.9 kg/m?, Obese > 30 kg/m”. Obesity was defined
as BMI = 30 mg/m® based on WHO criteria [27]. Blood pressure was measured

after 5 - 10 minutes rest in a sitting position and was measured thrice by means
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of mercury sphygmomanometer according to the guidelines of the European So-
ciety of Hypertension [28].

Weight was measured using a standard bathroom scale in kilograms (nearest
0.5kg). Scales were calibrated and recalibrated on daily basis by re-adjusting
their pointers to zero. At the beginning of the study, scales were compared with
standard scales used in the hospital. Bathroom scales were used because of cost
and availability.

Height was measured in centimetres using a straight centimetre ruler with the
patient standing erect on a flat surface.

Fasting blood glucose (FBG) was measured using a glucometer (Fine test
premium, Infobia co Ltd, Dongan-gu. South Korea) after an overnight fast. The
fine test control solution was used to check and test strips to make sure they are
properly working. Classification of diabetes and prediabetes was based on the
WHO criteria [29].

Diabetes was defined as the previous history of diabetes and/or use of hypog-
lycemic agents and FBG within the diabetic range on two occasions during the
survey period [29]. Individuals with systolic blood pressure (SBP) of =140
mmHg and/or diastolic blood pressure (DBP) of 290 mmHg, past medical his-
tory of hypertension and/or use of anti-hypertensive drugs were considered as
having hypertension. Stroke was defined as a clinical syndrome of rapidly pro-
gressive symptoms and signs of focal or global neurological deficit lasting more
than one hour of which there is no apparent cause other than the vascular origin,
and/or past medical history of stroke diagnosed by qualified personnel (doctors).
Current tobacco use was defined as the use of any form of tobacco in the past 4
weeks. Estimated alcohol use and quantity were defined as (mean quantity) the
consumption of any alcoholic beverage in a week. Artisans were defined as
skilled manual laborers. Physical activity was graded based on the 2008 Physical
Activity Guidelines for Americans [30]. Office workers getting little or no exer-
cise were classified as having sedentary life style or low physical activity. Con-
struction workers, artisans/ craftsmen or persons running 1 h daily were catego-
rized as having moderate physical activity. Agricultural workers or person
swimming 2 h a day or all cases where total activity exceeds that of those with
moderate activity such as artisans who are involved in the lumber industry were
grouped as having vigorous physical activity. Levels of physical activity were es-
timated based on the type of occupation, time spent at work and recreational ac-
tivities (total weekly amounts of physical activity).

Level of education was the individual’s highest educational (formal) attain-
ment based on the Nigerian school system.

Sample size was calculated using the Taro Yamane formula [31], N = N/1 +
N(e)>. Where: n = required sample size, ¢’ = error limit and N = estimated adult
population in both settlements.

N = estimated population of the community (9000), e = 0.05.

N = 9000/9000 * 0.0025 = 9000/22.5 = 400. With an expected 10% attrition

rate, a minimum of 440 individuals will be screened.
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2.3. Statistical Methods

For database management and statistical analyses, we used the SPSS version 20
(IBM Corporation, New York, USA). Data were presented in tables. For con-
tinuous variables, mean values and 95% confidence intervals were calculated.
Prevalence of diabetes and prediabetes were expressed as percentages and confi-
dence interval calculated. Mean values were compared using the independent
t-test and the Mann-Whitney U test where applicable. In all, p values of <0.05

were regarded as statistically significant. The confidence level was kept at 95%.

3. Results

Data from 605 (74.6%) participants out of the 811 who were initially screened at
home (414 women (68.4%) and 191 (31.6%) men p < 0.01) based on the study
protocol were analysed. About 72.6% (433/605) came from Ugbodogwu and
28.4% (172/605) came from Aguabor. The male to female ratio of those screened
was 0.5:1. The distribution of the participants showed that 444 (54.7%) came
from Ugbodogwu while 367 (45.3%) were from Aguabor. The age distribution of
the participants is shown in Table 1. They were aged 20 to 90 years, with a mean
age of 44.5 (43.3 - 45.8) years (Males: 51.1 and females: 41.5 years, p < 0.01). Fe-
males were shorter but weighed the same as males. most of the subjects were ar-
tisans or managers of small-scale businesses. Majority stopped at secondary
school level in their education (51.6%). Male participants drank alcohol more
than the female participants (males 160 (83.8%), females 306 (73.9%), P < 0.01)
and used tobacco (males 73 (38.2%), females 61 (14.7%), P < 0.01) (Table 1).
The distribution of fasting blood glucose and mean blood pressure measure-
ments are also shown in Table 1. Mean fasting glucose level was similar in males
and females. P = 0.98. The mean blood pressure of the participants was 133.7
mmHg (95% CI, 131.7 - 135.9) systolic and 83.4 mmHg (95% CI, 82.4 - 84.7) dia-
stolic. Systolic blood pressure was significantly higher in males than in females. P
= 0.01. Past medical history of hypertension, previous diabetes and stroke was

documented in 23%, 5.3% and 2.8% of the population sample respectively.

Overweight and Obesity

The distribution of BMI in the study population is shown in Table 2. The mean
body mass index (BMI) was 25.8 kg/m’® higher in females (26.7 kg/m?) than
males (24 kg/m?) p < 0.01. A total of 178 (29.4%) were overweight, there was no
gender disparity. P = 0.67. Only 24 (4%) of the population studied were under-
weight. Greater proportion of males had normal BMI (p < 0.001) while greater
proportion of females were obese (p < 0.001). Distribution of mean values of
Systolic blood pressure (SBP), diastolic blood pressure (DBP) and fasting blood
glucose by Body mass index is shown in Figure 1.

All classes of obesity were significantly more prevalent in females (Table 3).
Whereas none of the males had grade IIT obesity, IT was seen in 3.4% of the fe-
males. The age distribution of obesity showed that obesity peaked from 45 - 54
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Table 1. Characteristics of participants.

Characteristic
Anthropometrics
Women, n
Age, years(mean 95%CI)
Height, cm (mean 95%CI)
Weight, kg (mean 95%CI)
Age group
<35
35-44
45-54
55-64
=65
Occupation
Students
Artisans/business
Civil servants
Retired/unemployed/others
Farmers
Level of Education
None /Primary
Secondary and above
Peripheral hemodynamics*
Systolic pressure, mm Hg (mean 95% CI)
Diastolic pressure, mm Hg (mean 95% CI)

Measurements on blood (mean 95% CI)
Glucose, mg/dL (mean 95% CI)

Lifestyle
Current tobacco use, n (%)
Current alcohol use, n (%)
Quantity (mean units/week)
Medical History of
Hypertension
Diabetes
Stroke

Physical Activity
Vigorous activity

Moderate activity

Low Activity (sedentary)

Women

414 (68.4)
41.5 (40.2 - 42.9)
158.2 (157.5 - 159)

66.9 (65.2 - 68.6)

151 (36.5)
88 (21.3)
91 (22)
58 (14)
26 (6.3)

46 (11.1)

225 (54.3)
41 (9.9)
57 (13.8)

45 (10.9)

196 (47.3)

218 (52.7)

132 (129.3 - 134.6)

83.1 (81.5 - 84.7)

96.5 (93.7 - 99.3)
61 (14.7)

306 (73.9)
0.04 (0.034 - 0.041)
93 (22.5)

15 (3.6)

10 (2.4)

82 (19.8)
239 (57.7)

93 (22.5)

Men

191 (31.6)
51.1 (48.7 - 53.5)
165.3 (164.2 - 166.5)

65.6 (63.8 - 67.4)

42 (21.8)
15 (7.9)
49 (25.7)
34 (17.8)
51 (26.7)

21 (11)
88 (46.1)
31 (16.2)
40 (20.9)

11 (5.8)

97 (50.8)

94 (49.2)

137.8 (134.3 - 141.3)

84.0 (81.7 - 86.2)

96.6 (92.2 - 101)
73 (38.2)
160 (83.8)

0.06 (0.05 - 0.07)
46 (24.1)

17 (8.9)

7 (3.7)

69 (36.1)
53 (27.7)

69 (36.1)

Total

605 (100)
44.5 (43.3 - 45.8)
160.5 (159.8 - 161.1)

66.5 (65.2 - 67.8)

193 (31.9)
103 (17)
140 (23.1)
92 (15.2)
77 (12.7)

67 (11.1)

313 (51.7)
72 (11.9)
97 (16)

56 (9.3)

293 (48.4)

312 (51.6)

133.7 (131.7 - 135.9)

83.4(82.4-84.7)

96.5 (94.2 - 98.9)
134 (22.1)
466 (77)
0.73 (0.66 - 0.81)
139 (23)

32 (5.3)

17 (2.8)

151 (25)
292 (48.3)

162 (26.8)

P-valuef

<0.001

<0.001

<0.001

<0.001

0.01

0.43

<0.001
0.01

<0.001

0.66

0.01

<0.001

PP-values are for the sex differences. *Peripheral systolic and diastolic blood pressure were the average of 3 consecutive measurements.
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Table 2. Sex distribution of Body Mass.

Characteristic Women (n, %) Men (n, %) Total (n, %) P-value
BMI group (kg/m?)
<18.5 (underweight) 15 (3.6) 9 (4.7) 24 (4) 0.52
18.5 - 24.9 (Normal) 172 (41.5) 113 (59.2) 285 (47.1) <0.001
25 - 29.9 (Overweight) 124 (30) 54 (28.3) 178 (29.4 0.67
>30 (Obese) 103 (24.9) 15(7.9) 118 (19.5) <0.001

Mean BMI (95%, CI) 26.7 (26.1 -27.3) 24.0 (23.4-24.6) 25.8 (25-4-26.3) 0.001

/43'6
136
—_ wr—"
123,

/90.9
838
80.5: 80.2
Under weight Normal BMI Overweight Obese
— —SBPmmHg — —DBP mmHg FBS mg/dL

Figure 1. Distribution of mean values of Systolic blood pressure (SBP), Diastolic blood
pressure (DBP) and Fasting blood glucose (FBS) by Body mass index.

Table 3. Prevalence of obesity in the community.

- Total Males Females
Characteristic p-value
N (%) N (%) N (%)
Overweight 178 (29.4) 54 (28.3) 124 (30) 0.67
Obesity 118 (19.5) 15 (7.9) 103 (24.9) <0.001
Class I 76 (12.6) 12 (6.3) 64 (15.5) 0.01%¢
Class II 26 (4.3) 3 (1.6) 23 (5.6) 0.02%*
Class T1T 14 (2.3) - 14 (3.4) 0.01%*
Prevalence of obesity in
different groups
Age group
<45 54 (18.2) 2(3.5) 52 (21.8) <0.001%*
45 - 54 34 (24.3) 6 (12.2) 28 (30.8) 0.02
55 - 64 17 (18.5) 1(2.9) 16 (27.6) 0.01%*
265 13 (16.9) 6(11.8) 7 (26.9) 0.09
**Fisher’s exact test.
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Table 4. Correlates and predictors of obesity in the study population.

R (p-value) Obesity (R? = 0.125) B (SE) p-value
Age 0.06 (0.14) -
Gender (0 Female, 1 Male) -0.2 (<0.001) —-0.18 (0.03) <0.001
O conto Ty 0020 -
Systolic blood pressure 0.17 (<0.001) 0.0 (0.001) 0.82
Diastolic blood pressure 0.24 (<0.001) 0.01 (0.21) <0.001
Fasting blood glucose 0.09 (0.03) 0.0 (0.0) 0.86
Use of tobacco (1 Yes, 0 No) —-0.07 (0.07) -
Use of alcohol (1 Yes, 0 No) 0.02 (0.69) -
Physical activity (1 sedentary, -, & 4 o01) -0.9 (0.02) <0.001

2 moderate, 3 vigorous)

years. This pattern was similar in males and females. As expected obesity was
more prevalent in people with sedentary lifestyles 25.3% (Table 3).

Table 4 shows the results of Pearson correlation statistics of different variables
with BMI. Significant positive correlates were: sex (-0.21, p < 0.001), SBP (0.25,
p < 0.001), DBP (0.27, p < 0.001), fasting blood glucose (0.19, p < 0,001) and
positive history of hypertension (0.23, P < 0.001). Negative correlates were phys-
ical activity and use of tobacco. Multivariate logistic regression results (enter
method). Females sex, diastolic blood pressure, history of hypertension and level
of physical activity were significant predictors of BMI.

4. Discussion

Overweight/obesity is an important aspect of the multidimensional health chal-
lenges facing the SSA. Major risk factors for the disease entities such as hyper-
tension, diabetes and cerebrovascular/cardiovascular disease are largely pre-
ventable by basic and simple measures such as lifestyle changes. This is especially
true for obesity. Current estimates on the prevalence of overweight and obesity
in SSA vary widely because of several overlapping factors: cultural, socioeco-
nomic status, levels of physical activity as well as genetic [5] [6]. In a study from
Sokoto in North West Nigeria, more than 12.5% and 9.7% of the university staff
interviewed believed that obesity is good and God-given respectively [32].
Among the Kalabaris in South-south Nigeria, 64.5% of women were found to be
obese, most of whom visited “the fattening room” where women are treated to
become fat after delivery [1]. This study has demonstrated a 29.4% prevalence of
overweight and 19.5% prevalence of obesity (with a peak age prevalence of 45 -
54 years) among dwellers in one of the communities in Enugu metropolis. It also
demonstrated an increasing mean of systolic and diastolic blood pressures with
increasing BMI. Significant correlates of obesity in the index study were female

gender, systolic and diastolic blood pressures, fasting blood glucose and level of
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physical activity.

The prevalence of overweight (29.4%) in the index study is higher than 16.1%
reported in Maiduguri, and 22.9% in the south-south zone of the country [1] [2]
[3]. Studies conducted in selected groups such as civil servants, office workers
and urban dwellers have shown higher prevalences [3] [20] [31]. The prevalence
of overweight reported in other African countries also varied widely between
and within countries [24] [23] [24] [26].

The reported prevalence of obesity in the index study is within the range pre-
viously reported not only in Nigeria but also from another part of SSA [1]-[6]
[20] [21] [22]. Studies from Nigeria showed a range of 4.6% (in Maiduguiri) to
62.6% in Akwa Ibom [2] [14] depending on the location and the group studied.
All studies done among civil servants/office workers in all parts of Nigeria gave
high prevalences of obesity [13] [14] [21]. Together with the index report, these
previous studies support the increasing burden of overweight and obesity and its
attendant consequences in SSA. In the West African sub-region, an overall preva-
lence of 10% was reported by Abubakari ef al [10], nevertheless, it differed widely
between countries [5] [6] [12] [33] [34]. A major limitation in comparing these
studies is the use of different criteria in the assessment of overweight/obesity and
study location (rural and urban vs rural only or urban only) as well as age group
surveyed.

The mean BMI (25 kg/m?) is similar to reports by Nwoka et al. [31] in Sokoto
but lower than 30 kg/m? and 35.2 kg/m” reported by Adienobo et al [1] among
the Kalabaris in Port Harcourt and Ogunjimi et a/ [14] in Akwa Ibom among
nurses. Like many studies emanating from urban areas, the prevalence of over-
weight and obesity may be considered to be high in the index study. Several ex-
planations have been posited for the urban rural dichotomy in the prevalence of
overweight/obesity. Urbanization has been associated with the increased availa-
bility of energy-rich foods that have been shown to particularly influence the
quality of diets and nutritional well-being [2] [5] [6] [13] [18] [31] [35] [36]
[37]. This has always involved a shift from traditional diets and lifestyle to foods
rich in fat and refined sugars as well as adopting sedentary lifestyles. Whereas in
rural areas everyday activity may involve a lot of manual labor and walking long
distances, urban dwellers are more likely to take modern means of transporta-
tion, work in offices/factories or become traders. The distribution and pattern of
different classes of obesity show that most subjects had class I obesity. This is
similar to reports by Amira et al. [15].

Some studies commented on the prevalence of underweight in their cohorts.
We reported a prevalence of 4% which is close to 3.1% reported by Amira et al.
[15] but much higher than 1%, 0.7% and 1.7% reported by Adienbo et al [1],
Iwuala et al [38] and Desalu et al [20]. In a study from Northeastern Nigeria,
the prevalence of underweight was as high as 29.1% [2].

As in most studies, women in this study weighed more than men and female
gender was strongly associated with obesity. High prevalence of obesity in

women is almost universal in African countries [6] [9] [10] [39] [40] [41]. Fe-
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male predominance has been linked to marital status, multiple pregnancies and
hormonal changes especially following menopause and socio-cultural practices,
perceptions and norms [1] [5] [39] [40] [42]. Until recently, in south-east Nige-
ria where this study was conducted women and children are expected to be “well
nourished” and be “presentable” in order not to put the family to shame. A posi-
tive association between obesity and food insecurity has been described in
women [43] [44] suggesting that women of all socioeconomic class may be at
risk of developing obesity in SSA.

The age distribution of obesity showed a peak age range of 45 - 54 years simi-
lar to the findings by Amira et al [15] in Lagos. Although in the present study
the peak age range was similar in males and females, it was different in other
studies [3] [5] [6]. A number of studies in SSA have reported a positive associa-
tion between age and obesity [5] [6] [38] [45], unlike the index study. The peak
age of obesity in this study (45 - 54 years) gradually declined to 16.9% after 65
years. Other studies have also identified this trend [46] [47]. This age distribu-
tion of overweight and obesity is a factor that should be considered by
policymakers and public health educators in developing educational interven-
tions in the country.

This study noted a significant increase in mean SBP, DBP and FBG with a increase
in BMI with DBP as a significant predictor of obesity among the three variables. The
relationship between obesity, hypertension and diabetes/hyperinsulinemia is well
described among Nigerians in studies on metabolic syndrome [5] [6] [7] [8]
[12]. Generally, the risk of hypertension increases with BMI. This is thought to
be caused by increased fatty tissue which elevates vascular resistance which in
turn increases afterload and sympathetic tone leading to the activation of renin
angiotensin system hence a vicious loop is formed. Leptin 5 (and other neuro-
peptides), hyperinsulinemia also provide possible links between obesity and high
blood pressure [8]. This relationship may also explain the positive correlation
between fasting blood glucose and obesity. A significant increase in the inci-
dence of hypertension among obese participants, without a history of hyperten-
sion, has been recorded in a cohort of obese individuals [48] [49] [50].

As expected, obesity was more prevalent in people with sedentary lifestyles
25.3%.

Obesity increased with decreasing levels of physical activity in the present
study. This agrees with previous studies [51] [52] [53]. Several factors such as
urbanization, occupation and unhealthy diet lead to obesity by reducing the level
of physical activity. Iwuala et al [38] reported that 79.2% of healthcare workers
who were described as living sedentary lifestyles were twice more likely to be
overweight compared to those who were physically active.

In this study, we found a weak correlation between obesity and tobacco use
and no correlation with alcohol intake. The association between alcohol con-
sumption, smoking, and obesity is not consistent [5] [6] [53]. There is some evi-

dence that such associations may depend on gender [6] [54]. Tobacco was used

DOI: 10.4236/fns.2019.107054

744 Food and Nutrition Sciences


https://doi.org/10.4236/fns.2019.107054

N. U. ljoma et al.

in one form or the other in 22.1% of the subjects; higher in males 38.2% than in
females 14.7%. This high rate of tobacco use was because we included the use of
all forms of tobacco in the analysis. The current rate of tobacco use is likely to be
more representative than rates of cigarette smoking reported in other studies.
Previous studies on rates of cigarette smoking range between (13.1%) and 32.8%
[3] [18] [20]. Similar to some of these studies, tobacco was used commonly
among males. Obesity has been reported to be higher among smokers [54]. To-
bacco has an additive effect to that of overweight and obesity as major risk fac-
tors for cardiovascular disease. In addition to the high rate of hypertension
found in the index study, many of the subjects are in danger of severe cardi-
ovascular events. The weak correlation noted in the index study may be ex-
plained by the inclusion of all forms of tobacco use.

The main limitation of the present study is the number and people and loca-
tions studied within Enugu metropolis hence may not be representative of the
entire population of Enugu urban or state. Further studies involving urban and
rural areas of the State are required to obtain an overall prevalence of obesity in
the state. The cross-sectional design of this study does not allow longitudinal
evaluation of body mass over time especially with relation to physical activity.
This is important because of the growing awareness of physical activity and car-
diovascular disease prevention in Nigeria. Nevertheless, this study provides an
estimate of overweight and obesity in Enugu which may be used as a reference

point for other studies from the city and region.

5. Recommendations

Public health education programs using different media should emphasise the
rising problem of obesity and health risks related to it. The problems associated
with obesity should be included in the basic school curriculum early enough in
our institutions. The increasing awareness of physical fitness should be encour-

aged especially in schools and places of work.
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