[Downloaded free from http://www.ijpvmjournal.net on Monday, July 20, 2015, IP: 176.102.242.231]

International Journal of Preventive Medicine
Original Article

Open Access

Open Access

Towards prevention of hypertension in Nigeria: a study of
prehypertension and its associations among apparently healthy
adults in Umuahia, South-East Nigeria
Chimezie Godswill Okwuonu, Stanley Chidozie Ngoka1, Oluchi Justina Chimezie2, Tochukwu
Hycinth Eze3, Kelechukwu Uwanurochi4, Augustus Ugwunna Mbanaso5
Nephrology Unit, Department of Internal Medicine, Federal Medical Centre, Umuahia, Abia State, Nigeria, 1Nephrology Unit, Department of Internal Medicine, Federal Medical
Centre, Owerri, Imo State, Nigeria, 2Department of Ophthalmology and Eye Centre, Abia State Specialist Hospital and Diagnostic Centre, Umuahia, Abia State, Nigeria,
3
Nephrology Unit, Department of Internal Medicine, Nnamdi Azikiwe University Teaching Hospital, Nnewi, Anambra State, Nigeria, 4Cardiology Unit, Department of Internal
Medicine, Federal Medical Centre, Umuahia, Abia State, Nigeria, 5Department of Surgery, Abia State University Teaching Hospital Aba, Abia State, Nigeria

Correspondence to:
Dr. Chimezie Godswill Okwuonu, Nephrology Unit, Department of Internal Medicine, Federal Medical Centre, PMB 7001 Umuahia, Abia State, Nigeria.
E‑mail: getchimezie@yahoo.com
How to cite this article: Okwuonu CG, Ngoka SC, Chimezie OJ, Eze TH, Uwanurochi K, Mbanaso AU. Towards prevention of hyper‑
tension in Nigeria: A study of prehypertension and its associations among apparently healthy adults in Umuahia, South-East Nigeria. Int J
Prev Med 2015;6:61.

ABSTRACT
Background: The prevalence of hypertension is on the increase in Nigeria. Prehypertension
is considered a precursor of hypertension and a predictor of excessive cardiovascular risk.
Identifying individuals with prehypertension and initiating effective measures will aid in reducing
the incidence and prevalence of hypertension in our environment. The aim of this study was to
quantify the magnitude of prehypertension and determine its associations among adults in a
representative semi‑urban Nigerian population.
Methods: A cross-sectional study which was carried out in a semi‑urban setting in Southeast Nigeria.
Blood pressure (BP) was measured using the standard methods. A cardiovascular risk factor screening
based on physical characteristics, individual medical, and family history of participants was done.
Results: There were a total of 389 participants comprising 223 (57.3%) males and 116 (42.7%)
females; male:female ratio been 1.9:1. The prevalence of prehypertension and hypertension were
45.5% and 37.8%, respectively. Males were significantly more likely to have prehypertension than
females (61% vs. 39% respectively; OR = 1.32, P = 0.03). There was a weak positive significant
correlation between age and both systolic (r = 0.16, P < 0.01) and diastolic (r = 0.12, P = 0.02)
blood pressures. Up to 72.6% of individuals with prehypertension have abnormal body mass
index (BMI). While up to 8.5% of the participants had a family history of cardiovascular disease,
20.3%, and 17.3% had a history of significant intake of alcohol and smoking, respectively.
Conclusions: The prevalence of prehypertension in the community was high. It was associated
with increasing age, male gender, and increasing BMI. Interventions at this stage may aid in
stemming the rising prevalence of hypertension in our environment.
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INTRODUCTION
The term prehypertension was first introduced as a blood
pressure (BP) category by the Seventh Joint National
Committee on prevention, detection, evaluation,
and treatment of high BP (JNC‑7) in 2003, replacing
former categories of “high‑normal” and “above‑optimal”
BP.[1] The rationale for redefining this category was to
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emphasize the excess risk associated with BP in this
range and to focus increased clinical and public health
attention on prevention. This report, published in 2003,
originally proposed the following classification based
upon the average of two or more properly measured
readings at each of two or more visits after an initial
screen;[1]
• Normal BP – systolic <120 mmHg and diastolic
<80 mmHg
• Prehypertension – systolic 120–139 mmHg or
diastolic 80–89 mmHg.
According to JNC‑7, prehypertension is not a disease
entity, rather it is a reminder to intervene in the
patients’ lifestyle immediately in order to prevent its
progression to hypertension.[1] These definitions were reaffirmed by he eighth report of the JNC[2] and by the
American Society of Hypertension/International Society
of Hypertension.[3]
The mechanism of excess risk from prehypertension
is presumed to be the same as that from
hypertension.[4] It is known that prehypertension is
associated with subclinical atherosclerosis, including
increased coronary atherosclerosis[5] and increased carotid
and brachial intima‑media thickness.[6] In addition,
prehypertension is associated with oxidized low‑density
lipoproteins,[6] elevations in the blood level of C‑reactive
protein,[7,8] tumor necrosis factor,[8] and homocysteine.[8]
Reports from the third National Health and Nutrition
Examination Survey (NHANES‑III; 1999–2000) in the
USA showed that the prevalence of prehypertension is
31%, with no apparent difference by race/ethnicity.[9]
Women were less likely to have prehypertension than
men (23% vs. 40%).[9] In the same study individuals
aged more than 60 years of age were less likely to have
prehypertension than younger individuals (24% vs.
34%), probably because the majority of individuals in
the older age group (65%) have progressed to clinical
hypertension.[9] Like hypertension, prehypertension
tends to cluster with other metabolic risk factors such
as dyslipidemia and obesity, hence, predisposing affected
individuals to the higher risk of cardiovascular diseases.
For example, a meta‑analysis of approximately 1 million
individuals from 61 long‑term epidemiological studies
demonstrated that for each 20 mmHg increase in systolic
BP (SBP) or 10 mmHg increase in diastolic BP (DBP)
over 115/75 mmHg, there was a 2‑fold increase in
mortality associated with coronary artery disease and
stroke.[10]
Only a few studies have addressed the magnitude
of prehypertension and factors associated with it in
Nigerian adults. One of such studies was carried out
among adults in the community[11] and the other, among
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treated diabetic patients in an out‑patient clinic;[12] both
in Northern Nigeria. Other studies on prehypertension
focused mainly on the adolescents.[13‑17] We do not know
the magnitude of prehypertension among adults in our
environment and its determinants/associations. Hence,
the aim of this study is to determine the magnitude of
prehypertension among adults in a semi‑urban Nigerian
community. The objectives are to obtain the point
prevalence of prehypertension and the magnitude of
some cardiovascular risk factors in the community. We
also sought to establish an association between BP and
these risk factors if any.

METHODS
This was a cross‑sectional study carried out in Olokoro,
a semi‑urban community in Umuahia South Local
Government Area of Abia state, South‑East Nigeria.
The community is about 8 km from Umuahia town, the
state capital. The inhabitants are predominantly Igbos,
mostly Christians, and traders with few civil servants
and farmers.
The study population included adults from the age of
18 years and above who presented during the medical
screening exercise carried out in the study site in April
2013.
A previous study in Lagos, Nigeria among male
footballers[18] showed that 47.3% of the players had
prehypertension. The minimum sample size for this
study was extrapolated from this value with 95%
confidence and an error of margin of 5% using the
appropriate formular.[19] This gave a minimum sample
size of 383.
Participants who consented to the study were
consecutively selected. Consenting adults, 18 years or
older were included in the study. Those participants that
had a psychiatric illness, who were acutely or chronically
ill‑looking or manifested hypertensive emergency were
excluded from the interview. Furthermore, females who
were pregnant or currently menstruating at the time of
the study, and participants with symptoms suggestive of
urinary tract infection were excluded from the study.
The screening exercise was executed in two stages.
• Stage 1 involved recording the sociodemographic data
of the participants and taking a brief medical history
• Stage 2 involved measurement of BP, anthropometric
data collection, treating any diagnosed medical
illness and dipstick urine test for protein.
At this stage also, participants with abnormal results
were informed and referred to the nearby hospital for
follow up.
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The BP was measured on the non‑dominant arm using a
mercury sphygmomanometer (Accoson, England) at heart
level using appropriate cuff size. The subjects were allowed
to relax for 3–5 min in a sitting position before assessment
of BP. Hypertension was defined as a SBP ≥140 mmHg
or DBP ≥90 mmHg and/or concomitant use of
antihypertensive agents.[1] Two readings were obtained at
an interval of 5 min and the average of the two reading
recorded. The BP findings were grouped according
to the Seventh JNC report on detection, evaluation,
and treatment of high BP (JNC‑7)[1] report staging of
hypertension in which the systolic and diastolic pressures
were equally weighted and either of them qualified the
patient for a BP group. The JNC‑7 guideline described
the optimal BP as a SBP <120 and DBP of <80 mmHg.
The next category of BP measurements comes under the
term prehypertension which includes the range of SBP of
120‑139 or diastolic pressure of 80–89 mmHg; either of
which qualified the individual as having prehypertension.
BP readings equal or greater than a systolic of 140 mmHg
and/or diastolic of 90 mmHg were classified as hypertension
stage 1 (SBP 140–159 mmHg and/or DBP 90–99 mmHg)
or stage 2 for BPs equal or greater than 160 mmHg systolic
and/or 100 mmHg diastolic.
Participants were instructed on the modality of collecting
mid‑stream urine specimen. Thereafter they provided
urine samples which were tested using urinary dipstick
combi‑10 test strips (CHUNGO Pharm, Korea).
Significant proteinuria was defined as dipstick positive
for a protein of 1+ and above.
Weights were taken using bathroom scale (Hana
Weighing Scale, China) after removal of shoes and
heavy clothing, while the heights were recorded using
stadiometer. The body mass index (BMI) was calculated
from the measured weight (in kilograms) and height
(in metres) and were categorized as normal (BMI
18-24.9 kg/m2), overweight (BMI = 25–29.9 kg/m2) or obese
(BMI ≥ 30 kg/m2) according to the 2000 WHO criteria.[20]
A cardiovascular risk factor screening based on physical
characteristics, individual medical, and family history of
participants were also done.
Permission for the study was obtained from the local
government authority and consent obtained from
the participants. Data were consistently recorded on
assessment forms administered by 4 assessors who were
trained for the study.

Statistical analysis

The Statistical Package for Social Sciences (SSPS Inc.,
Chicago, IL, USA) version 20.0 statistical software
was used for data analysis. For continuous variables,
mean values, and standard deviations were calculated
and the means compared using independent sample
t‑test. Categorical variables were compared using the
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Chi‑squares. Cross‑tabulation was used to analyze the
relationship between the BMI, grades of BP (SBP and
DBP), and proteinuria in the respondents. Correlation
analysis was used to assess the relationship between age
and BP (SBP and DBP) in respondents. All tests were
two‑tailed with P < 0.05 taken as statistically significant.

RESULTS
There were a total of 389 participants comprised
223 (57.3%) males and 116 (42.7%) females; male:female
ratio been 2:1. There were more traders (44%) and
farmers (27%) than other occupational groups [Table 1].
Majority of the participants (88%) had received one form
of formal education [Figure 1].
The distribution of the participants according to BP
category is as shown in Figure 1. The prevalence of
prehypertension in this study is 45.5%. Males were
significantly more likely to have prehypertension than
females (61% vs. 39% respectively; odds ratio [OR] =
1.32, P = 0.03).
The prevalence of hypertension in this study was
37.8%. The mean SBP was 141.8 ± 19.3 mmHg,
Table 1: Sociodemographic characteristics of the
participants
Indices
Mean age (±SD)
Age categories (years)
<20
20-39
40-59
60-79
>80
Gender
Male
Female
Marital status
Single
Married
Divorced/separated/widowed
Occupation
Trading/self‑employed
Farming
Civil servant
Clergy
Students/pensioners/unemployed
Educational status
None
Primary education
Secondary education
Tertiary education
SD=Standard deviation

Frequency (n=389) (%)
52.1 (±9.7)
25 (6.4)
67 (17.2)
192 (49.4)
98 (25.2)
7 (1.8)
223 (57.3)
116 (42.7)
103 (26.5)
248 (63.8)
38 (9.8)
171 (44.0)
105 (27.0)
56 (14.4)
14 (3.5)
43 (11.1)
47 (12)
113 (29)
163 (42)
66 (17)
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while mean DBP was 80 ± 12.4 mmHg. There was a
weak positive significant correlation between age and
both SBP (r = 0.16, P < 0.01) and DBP (r = 0.12,
P = 0.02).
The mean BMI was 27.3 ± 3.6 mmHg and its distribution
among the different BP categories is shown in Table 2.
There was a weak positive significant correlation between
BMI and DBP (r = 0.43, P = 0.01). The distribution
of some cardiovascular risk factors is as illustrated in
Figure 2.

DISCUSSION
The main findings of this study were that majority of
participants were traders/self‑employed and farmers and
most had received some form of education. There was
a high prevalence of prehypertension, more common
among males, the younger age group, smokers, and
participants with overweight.
The prevalence of prehypertension among the
participants in this study was 45.5%. This is comparable
to the prevalence of 47.3% obtained among male
football players in Lagos, Nigeria.[21] However, It is
higher than 31% reported in the NHANES among
non‑institutionalized adults in the USA,[9] 34.3% reported
from Indonesia,[22] and 28.8% among young people in
South‑Eastern Nigeria.[23] This higher value may be
because majority of the participants in our study were
Table 2: Cross‑tabulation showing distribution of BMI
among the BP categories
BMI
categories
Normal
Overweight
Obesity
Total

BP categories (%)
Normal

Prehypertension

Stage 1

Stage 2

32.8
54.3
21.9
100

27.4
48.0
24.6
100

19.3
59.0
21.7
100

46.7
35.0
18.3
100

χ2=14.55, df=6, P=0.024. BMI=Body mass index, BP=Blood pressure

In this study, males were found to be more likely to
have prehypertension than females. This is also in line
with earlier observations[9,26] and may be due to the
cardiovascular protective effect of the female hormones
during premenopause. This may also be due to differences
in health seeking behavior; as females are more likely than
men to present to the hospital for various health related
issues including antenatal visits, family planning, and
well woman clinics.[27,28] All these are opportunities for
casual BP checks and institution of corrective measures
as necessary.
Advancing age is by far the strongest independent
risk factor for cardiovascular disease risk in multiple
risk factor algorithms.[29] Above the age of 60 years,
individuals with prehypertension are more likely to have
progressed to hypertension.[9] Hence, prehypertension
is more common in lower age groups.[9] Our study
50
45
40

45.5
37.8

35
30

50

45.5%

45

25

40

20

35

20.5

20.3
17.3

15

30
25
20

traders and artisans [Table 1]. Ulasi et al. had earlier
reported a high prevalence of high BP among traders
in Nigeria.[24] This is because they sit in one place to
conduct their businesses (sedentary lifestyle) and may not
have regular exercise. In addition, they spend most of the
day at the market and depend on food vendors for most
of their meals. The typical local meal of the community
consists mainly of root crops of yam and processed
cassava. These have been shown to have naturally low
sodium and mineral content.[25] Hence, they are often
salt‑laden during preparation to improve the taste. All
these are possible risk factors for high BP in traders.
The high prevalence of prehypertension obtained in this
study is worrisome and calls for urgent attention. Proper
intervention at this stage would help in controlling the
pandemic of hypertension.

22.1%
16.7%

8.9

8.5

5

15.7%

15
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0

10
5
0

Normal BP

Pre hypertension

Stage 1 HTN

Stage 2 HTN

Figure 1: Distribution of Blood pressure among the participants,
HTN = Hypertension

Figure 2: Distribution of prehypertension and some cardiovascular
risk factors among the participants, CVD = Cardiovascular disease
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corroborates this finding as majority of the participants
with prehypertension (61%) were <60 years.
The prevalence of obesity in this study is similar to earlier
reports of obesity prevalence among adult Nigerians.[30]
The findings of our study suggest that although other
factors might be responsible for a raised DBP, about 20%
of such increase is accounted for by increasing BMI.
Smoking is a strong independent risk factor for
cardiovascular disease.[29] Smoking causes an immediate
increase in BP and heart rate that persists for more than
15 min after one cigarette.[31] People who smoke show
higher ambulatory BP levels than non‑smokers.[31] More
than 20% of individuals with prehypertension in our study
were a current smoker. This calls for urgent attention to
initiate smoking cessation therapy in these individuals to
prevent future adverse cardiovascular outcomes.
This study has some limitations which deserve
mentioning. Firstly, the participants were not selected
randomly but consecutively and only those who
presented for the screening exercise. This may have
introduced some selection bias in the study. Furthermore,
the responses elucidated in terms of smoking, alcohol,
and family history of cardiovascular diseases could not
be validated as we would have if we had embarked on
an audit of practices. However, this would have been
difficult, cumbersome and expensive.
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These interventions, if properly applied will go a long way
in reducing the number of individuals that eventually
develop hypertension; hence aid in the fight against the
hypertension pandemic.
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