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ABSTRACT

Background: Rapid transition from rural to urban lifestyle in Africa has been associated 
with increasing cardiovascular disease burden and thus, the need for continuous re-
evaluation of cardiovascular risk factors in African slums which have been shown to 
harbor 40 to 80% of urban residents cannot be over emphasized. 
Objectives: To evaluate hypertension and obesity in a typical urban slum in South 
East, Nigeria. 
Design: Cross-sectional community based study.
Setting: A typical urban slum in Enugu State, Eastern Nigeria.
Subjects: One hundred and ninety one volunteers from the slum.
Results: The mean age of the entire participants in this study was 44.1 ± 16.2 years 
while their mean BMI was 25.1 ± 5.2 Kg/m2. Their mean systolic BP was 128.8 mmHg 
± 22.2 and 79.0mmHg ± 12.9 for mean diastolic BP. Both systolic and diastolic blood 
pressure (BP) increased as age group increased peaking at the age group 55- 74 years 
and then dropping after 75 years. Mean BMI peaked at 35- 54 years and then started 
dropping as age increased. In the entire community, 29.3% of the participants had 
hypertension (males: 42.1 %, females: 23.9%),  25.1% had isolated systolic HBP (ISH) 
while 22.0% had  isolated diastolic HBP (IDH). In the general population, the general 
prevalence of HBP and ISH increased as age group increased. IDH increased as age 
increased peaking at 55- 74 year age group (34.1%) and then dropped thereafter (≥75; 
ISH=10.0%). Among the females, HBP prevalence increased across board as age 
increased but among the males, it increased with age and peaked at 55-74 year age 
group (61.1%) and then dropped (≥75; HBP= 57.1%). The prevalence of obesity in the 
community was 13.1% (males; 5.3%, females; 16.4%). None of those ≥75 years had 
obesity. Obesity prevalence was highest in those 35-54 years old (17.6%) and least 
in those 15- 34 years old (9.1%). Generally and within all age groups, females had 
higher obesity prevalence than the males. For the males, Obesity was highest in those 
55-74 years (11.1%) while for the females, it was highest in those 35-54 years (23.0%). 
Prevalence of HBP increased with BMI getting to more than double fold in those found 
to be obese.  26% of the participants (20.8% of males and 31.3% of females) who were 
found to have hypertension had prior knowledge of it. 
Conclusion: Hypertension and obesity are on the increase in Nigeria and degree of 
ignorance about these major cardiovascular risk factors has remained very high.
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INTRODUCTION

The association between hypertension (HBP) and 
obesity is well known and the implication of blood 
pressure recording and its correlation with obesity 
indices with regard to cardiovascular disease cannot 
be over emphasised. In certain societies, obesity 
is regarded as a symbol of prosperity and weight 
considered an indirect measurement of the adequacy 
of nutrition especially during scarcity of food (1,2) but 
studies have shown that quality of life reduces with 
increasing BMI and other obesity indices (3). Many 
cultures have been shown to exhibit differences in 
perceived healthy lifestyle and studies in different 
populations showed that many individuals have 
wrong perception of their weights (4,5). In the United 
States, this weight misperception was shown to be 
higher in blacks compared to whites (5).
	 Several studies in the African have shown that 
HBP and obesity may not be as common as previously 
believed (6-17) and their strong association and 
consequences have continued to be proven in several 
studies even in Nigerians.  For instance, a recent 
study in Northern Nigeria which analysed associated 
factors and relationship between prehypertension 
and hypertension found obesity to be an independent 
predictor of HBP (7) while another recent study that 
analysed medical admissions in a tertiary hospital in 
Eastern Nigeria found hypertension to be the most 
common cause of death in males and the second 
after HIV in females (8). Thus these two apparently  
modifiable diseases must be viewed and tackled with 
every seriousness.
	 The general prevalence of hypertension and 
obesity in Nigeria as determined by the Non- 
Communicable Disease (NCD) survey (16) over a 
decade ago may no longer represent the present 
situation because of socio-economic factors and 
the new cut-off point for HBP currently in use. The 
first Pan- African meeting on HBP held in Younde, 
Cameroun a few years ago (17) noted that Africa is in 
“epidemiological transition” due to rapid transition 
from rural to urban lifestyles with increasing burden 
of non-communicable diseases. Between 40 to 85% 
of urban residents in most African cities have been 
shown to inhabit slums which are said to be growing 
at twice the speed of the continent’s exploding cities 
(18,19). 
	 An urban slum is a deteriorated area of a city; 
congested and over-crowded, lacking urban services 
like water and sewers and usually inhabited by low-
income earners (19,20). Interestingly, in most African 
countries including Nigeria, slum populations have 
been seen to include university lecturers, students, 
government civil servants and formal sector 
employees (19). Thus, a reasonable population of 
Nigerians lives in slums with low living standard. 
These “urban poor” have been shown in recent 
research to fare worse than their rural counterparts 
on most health indicators (20). Meanwhile, studies 

on HBP and obesity in the urban slums in Nigeria 
are few and more so in South East Nigeria; hence the 
need to assess these two risk factors to determine their 
current prevalence in a typical urban slum community 
in South East Nigeria.

MATERIALS AND METHODS

This study was a cross sectional community based 
prevalence study carried out in a typical urban slum in 
Enugu State, Eastern Nigeria. The Ethical committee 
of Nnamdi Azikiwe University Teaching Hospital 
gave ethical approval for the study. Permission 
was obtained from the committee of landlords in 
that community before the study was carried out. 
Informed consent was obtained from each participant 
before recruiting him or her into the study. The NCD 
survey (16) conducted in Nigeria found hypertension 
prevalence to be roughly 11.2% varying from 9.8 to 
14.6%% in rural and urban populations respectively. 
Thus, using the standard formular, 14.6% was used 
to calculate the sample size for this study to be 183. 
However, a total of 191 subjects were recruited into 
the study. All consenting apparently healthy subjects 
18 years and above residing in the community were 
recruited into the study. All those with history of 
current use of steroids, clinical evidence of fluid 
retention and all pregnant females were excluded 
from the study. Six medical officers were recruited 
and trained to help in this study. General physical 
examination was carried out on each participant.  Each 
participant then had his/her height without foot wear 
or head tie/cap measured with a standiometer made 
locally using wood and non-stretchable tape. Their 
weights with light clothing and without foot wear 
were also measured using Hanson’s weighing scale. 
All values were taken to the nearest one decimal place. 
BMI (Quetelet’s index) was calculated by dividing the 
weight (w) in Kilogramme by the square of subject’s 
height (H2) in meters. The results were graded as: 
BMI ≤ 25 Kg/ M2 - Normal, BMI 25 – 29.9 Kg/ M2 
-Overweight, and BMI≥30 Kg / M2 – Obese.
	 Each participant got seated while a questionnaire 
incorporating relevant bio and other data such as prior 
knowledge of blood pressure status and weight was 
administered. Each participant having been seated for 
at least ten minutes to answer the questionnaire then 
had his/ her BP measured three times at five minutes 
interval with an Accoson Sphygmomanometer using 
the standard procedure. The average of the last two 
was taken as the subject’s BP. Hypertension (HBP) 
was defined as blood ≥140mmHg / 90mmHg.

Data analysis: The excel worksheet was used for data 
entry and graphic representation while the SPSS 
(11.5) statistical software was used for statistical 
analysis. The mean values, standard deviations and 
percentages were determined for each parameter. 
Where statistical significance were tested, values < 
0.05 were regarded as significant.
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RESULTS

Table 1
Mean Parameters of participants in the community

Age (Years) (n = participants)  Mean age Mean Systolic BP Mean Diastolic BP Mean BMI 
15-34 n= 55 25.2± 4.6 118.0 ± 10.3 72.9 ± 8.5 24.5 ± 6.6
35-54 n= 85 43.6 ± 5.7 129.8 ± 22.7 81.9 ± 13.5 25.8 ± 4.6
55-74 n= 41 62.1 ± 5.6 139.6 ± 25.4 82.3 ± 13.7 24.6 ± 4.6
≥75 n= 10 78.0 ± 3.6 136.5 ± 28.7 74.7 ± 13.0 24.0 ± 2.6
All Participants N= 191 44.1 ±16.2 128.8 ± 22.2   79.0 ± 12.9 25.1 ± 5.2

Table 1 shows that the mean age for the entire participants in the urban slum was 44.1 ± 16.2 years while 
their mean BMI was 25.1 ± 5.2 Kg/m2. Their mean systolic BP was 128.8 mmHg ± 22.2 and 79.0mmHg ± 
12.9 for mean diastolic BP. 

Figure 1
Graphic illustration of Mean BP and BMI within the age groups

 As illustrated in the graph (Figure 1), mean systolic 
Bp increased with age peaking at 55- 75 years and 
then dropping slightly after 75 years. The mean DBP 
was lowest in those 15- 34 years, increased in those 
35- 54 years and showed almost no change up to 

74 years and then dropped in those above 75 years. 
Mean BMI was highest at 35- 54 years and then started 
dropping as age increased afterwards. There was no 
difference in BMI between those 15- 34 years and 
those above 75 years.

Table 2
Prevalence of hypertension in the community

Age (Years) Males (%) Females (%) All Participants (%) Isolated systolic (ISH) 
(%) 

Isolated diastolic 
(IDH) (%)

15-34 0 (0)  
n= 0

4 (8.5)  
n= 47

4 (7.3)  
n= 55

3 (5.5) 1 (1.8)

35-54 9 (37.5)  
n= 24

20 (32.8)  
n= 61

29(34.1)  
n= 85

23 (27.1) 26 (30.6)

55-74 11 (61.1)  
n= 15

7 (30.4)   
n= 26

18 (43.9)  
n= 41

17 (41.5) 14 (34.1)

≥75 4 (57.1)  
n=7

1 (33.3)  
n= 3

5 (50.0) n= 10 5 (50.0) 1 (10.0)

Total 24 (42.1)  
n= 57

32 (23.9)  
n= 134

56 (29.3)   
n= 191

48 (25.1) 42 (22.0)

HBP; P < 0.05, ISH; P > 0.05, IDH; P >0.05

Hypertension ( BP ≥140/90 mmHg)
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In the entire community, 29.3% of the participants in 
this study had hypertension; 42.1 % of the males and 
23.9% of the females.  25.1% had isolated systolic HBP 
(ISH) while 22.0% had isolated diastolic HBP (IDH). In 
the general population, the general prevalence of HBP 
and ISH increased as age increased. IDH increased 
as age increased peaking at 55- 74 year age group 

(34.1%) and then dropped thereafter (≥75; ISH=10.0%). 
	 Among the females, HBP prevalence increased 
across board as age increased but among the males, 
it increased with age and peaked  at the 55-74 year 
age group (61.1%) and then dropped in the ≥75 year 
group (; HBP= 57.1%).

Table 3
Prevalence of Obesity in the community

Obesity (BMI≥ 30Kg/M2)  
Age (Years) Males (%) Females (%) All subjects (%)
15-34 0 (0) n=0 5 (10.6) n=47 5 (9.1) n= 55
35-54 1 (4.2) n= 24 14 (23.0) =61 15 (17.6)  n= 85
55-74 2 (11.1) n=15 3 (13.0) n=26 5 (12.2) n= 41
≥75 0 (0) n=7 0 (0) N=3 0 (0)  n= 10
Total 3 (5.3) n=57 22 (16.4) n=134 25 (13.1)  N= 191

The prevalence of obesity in the community was 
13.1%; 5.3% for males and 16.4% for females. None of 
those ≥75 years (both males and females) was found 
to be obese. Obesity prevalence was highest in those 
35-54 years old (17.6%) and least in those 15- 34 years 
old (9.1%). Across all the age groups, females had 
higher obesity prevalence than the males (P<0.05) 

and the difference in prevalence between the males 
and females got narrower as the age group increased. 
(15-34 years; 10.6% vs. 0%, 35-54 years; 23.0% vs. 4.2%, 
55-74 years; 13.0 vs.11.1%). For the males, Obesity 
was highest in those 55-74 years (11.1%) while for the 
females, it was highest in those 35-54 years (23.0%). 

Figure 2
Prevalence of Hypertension in relation to BMI (Kg/M2)

<25 Kg/M2= normal weight,   25.-29.9 Kg/M2= overweight,   ≥ 30 Kg/M2= obese

As shown in Figure 2, Prevalence of HBP increased with BMI. HBP prevalence in those who had normal 
BMI was 24.3% increasing to 28.8% in those overweight and more than double fold in those found to be 
obese (52.0%).



174	 East African Medical Journal	 April 2015	

Figure 3
Awareness about Blood pressure status before the study

Figure 3 shows that 26% of the participants (20.8% of 
males and 31.3% of females) who were found to have 
hypertension had prior knowledge of it. 

DISCUSSION

The prevalence of hypertension (HBP) in this 
urban slum study was 29.3%. This is lower than the 
prevalence documented recently for developing 
nations (21) and in South Africa (11) but higher than the 
finding in many previous community based studies 
in Nigeria (7,9,10,15-17) and some other countries 
(22-24). Although many of those studies defined 
HBP as BP≥ 160/90mmHg, the findings in this and 
similar recent studies in Nigeria (13,25) suggest that 
the proportion of Nigerians (majority of whom inhabit 
slums) with HBP and other associated co- morbidities 
may be rising consistently. This is further buttressed 
in a study (25) conducted in two communities in the 
same state as this study. In that study, 18% of the 
general population and 34.7% of those found to have 
HBP in the semi- urban community had metabolic 
syndrome. Associated morbidities in that study 
varied between 13.9% to 14.1% and 21.2% to 55% in 
the general population and hypertensive participants 
respectively.  Again, a study similar to this one 
conducted in a semi urban community in Western 

Nigeria (13) found 36% of the participants to have 
blood pressure ≥ 140/90mmHg. More participants 
in this study had both isolated systolic hypertension 
(ISH) (25.1%) and isolated diastolic hypertension 
(IDH) (22.0%) compared with the findings in that 
study (ISH; 22.1%, IDH; 14.5%). However, that study 
(13) determined these values using the former cut off 
of ≥160/95mmHg while in this study; the current 
cut off of ≥140/90mmHg was used. The mean age 
of participants in this study (44.1 years) is similar to 
that of those in the study (44.2 years) but the male 
–to—female ratio of those with HBP in this study 
(3:4) when compared with the male –to—female ratio 
of those with Bp ≥ 140/90mmHg in that study (13) 
(1.7:1) showed that among those found to have HBP 
in this study, females were proportionally more than 
the males. This may not be surprising because studies 
(26) have shown that lower socio-economic status 
appeared to be associated with raised diastolic and 
systolic BP in females but not necessarily in males.
	 Hypertension prevalence increased with age and 
males had higher prevalence of HBP (42.1%) than 
females (23.9%) agreeing with most other studies 
in Nigeria (7,9,10,15,16) and else where (20-24,27). 
A national surveillance in Iran, however, found 
higher prevalence of most cardiovascular risk factors 
(including HBP) in females (24). Among the males, 
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HBP increased linearly with age with highest value 
among those 55- 74 years (61.1%) and subsequent 
reduction in prevalence (57.1%) thereafter. This may 
not be surprising as this age group (55- 74 years) also 
had the highest mean values for systolic and diastolic 
BP and a study in Northern Nigeria (7) found a peak 
and trough level for HBP at the 5th decade. Also, a 
hospital based study (8) which found HBP as the 
commonest cause of morbidity and mortality in 
males found the average age of hospital admission 
in males to be 55.5 years. It is therefore possible that 
the drop in HBP prevalence after 55- 74 years may 
be accounted for by mortality rate from this disease 
before this age.   from the disease.  Among the females, 
HBP prevalence was least in those less than 35 years 
(8.5%) increasing appreciably in those 35- 54 years 
(32.8%) and showed little differences afterwards with 
highest value in those 75 years and above (33.3%). 
	 IS H rose linearly with age but IDH rose with age 
peaking at 55- 74 years (34.1%) and dropped after 75 
years (10%). In a  rural community study in Western 
Nigeria12 ,systolic HBP increased linearly with age 
while diastolic HBP peaked at mid 40s and declined. 
The difference noted in the age at which IDH peaked 
in these two studies may be due to the different age 
ranges used in this and the other study.
	 The mean BMI of participants in this study was 
25.1± 5.2Kg/M2. This is higher than the findings in 
two recent studies (one community based and one 
hospital based) studies in western Nigeria (3,6). Mean 
BMI was highest in those 35-54 years (25.8± 4.6Kg/
M2) and least (24.0± 2.6Kg/M2) in those ≥ 75 years 
and above. This agrees with a study done several 
years ago in a rural community in Western Nigeria 
which found body build to rise increasingly with age 
until middle age leveling at 6th decade in males and 
4th decade in females (28).
	 The prevalence of obesity using BMI was 13.1%. 
This prevalence is similar to the finding (13.2%) in a 
study done on salaried workers in one state capital 
in Western Nigeria (9). In that study, the prevalence 
in males (5.3%) was the same as in this study (5.3%) 
but their females had higher prevalence (22.9%) 
than those in this study (16.4%). This difference in 
prevalence values in females in this and the other 
study may be because those earning salary have 
higher purchasing power and as such are more likely 
to indulge in unhealthy eating habits than those in 
the urban slum studied. Compared with findings in 
some other African (21,23)  and non- African nations 
(21,24,29,30)  the prevalence of obesity found in this 
study was lower. It is also lower than the findings in 
some studies in certain parts of Nigeria (15,31). The 
higher values obtained in those two studies may be 
because of the nature of the participants involved in 
those studies. Whereas one (15) involved a mixed 
population (hospital workers, local residents and 
relations of in- hospital patients), the other (31) 

involved hospital patients (who may have possibly 
been to hospital ab-initio due t obesity related illness). 
Thus objective comparison may not really be possible 
between these studies. A rural community based 
study in southwest Nigeria found a lower prevalence 
of obesity in that population (10) than in this urban 
slum.
	 In relation to gender, females had higher 
prevalence of obesity than the males both generally 
and within the age groups, thus agreeing with previous 
studies both locally and elsewhere 9,10,15,16,20,23-
25,28-31). Obesity prevalence was highest in those 
35-54 years (17.6%) whereas none of those 75 years and 
above had obesity. Among the males, the prevalence as 
highest in those 55-74 years (11.1%) while in females, 
it was highest at 35-54 years (23.0%). This trend has 
been demonstrated in a previous study in western 
Nigeria (28) which demonstrated rise in body build 
with rising age until middle age with a peak at the 
6th decade for males and at the 4th decade for females.  
	 In this study, higher BMI, was associated with 
higher prevalence of HBP. Obese participants had 
higher prevalence of HBP (52.0%) compared to those 
with normal BMI (24.3%) and those over weight 
(28.8%) thus, highlighting the long d documented 
association between HBP and obesity (9,10,15,16,23-
25,28).
	 Awareness level about hypertension between 
developed and developing nations is said to be getting 
closer (21) but awareness of participants in this study 
about their BP status is still low  as only 26.0% of those 
found to have HBP had a prior knowledge of it. This 
is quite low compared with 40.6% awareness level 
documented recently for developing nations (21). 
Although the awareness level in this study is higher 
than that found in the Nigeria National survey some 
years ago (16) and also in a recent community based 
survey in Northern Nigeria (7), it is still unacceptably 
low compared to studies in other countries (21,22,27). 
Other studies in Nigeria (14,32)  had equally shown 
that awareness/ knowledge, attitude and practice 
about HBP were poor since even among those who 
were aware in most; if not all the studies, only few are 
drug compliant and achieve good control .   Whereas 
hypertension prevalence is increasing significantly in 
all studies done in recent times in Nigeria, awareness 
is increasing at a much slower pace as found in this 
study and in fact, static or droping (7) compared to 
what it was over a decade ago (16).
	 With the seeming transformation of the life style 
of the average Nigerian from the typical African to 
western life style coupled with the degree of ignorance 
about hypertension and obesity recorded in different 
recent studies in Nigeria, cardiovascular morbidity 
and mortality is more likely to continue to rise unless 
something is done urgently. More so, when over 
60% of hypertensive subjects are diagnosed for the 
first time in hospital and about 34% of hypertensive 
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patients in a typical Nigerian society have been shown 
to commute a distance of more than 5 km to receive 
anti hypertensive care (14).

In conclusion, hypertension and obesityare on the 
increase in Nigeria and degree of ignorance about 
these major cardiovascular risk factors has remained 
very high.
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