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Hypertension is a leading cause of non-communicable morbidity in Sub Saharan Africa. Recent studies suggest and increase in the
prevalence of hypertension in rural Sub-Saharan Africa. Using a three-phase approach, a structured questionnaire was used to
determine the prevalence of hypertension in a rural settlement is Enugu State, Southeast Nigeria. Blood pressure measurement was
done according to the guidelines of the European Society of Hypertension. Out of 1576 participants aged 18 years and above, 1082
(68.7%) completed the full survey, their blood pressure was measured, and data analyzed. The prevalence of hypertension in this
study was 27.6%, (95%CI 25–30.4), similar in males 29.2, (95%CI 24.7–30.4) and females 26.8%, (95%CI 23.5–30.2). p= 0.39. The
prevalence of hypertension increased with age reaching a peak of 32.8% (95%CI 26.2–40) in the 40–49 age group, however this was
not statistically significant P= 0.22. This age-related increase in the prevalence of hypertension tended towards significance in
males (p= 0.05) but not in females (p= 0.44). Awareness of hypertension was 7.2%. Systolic blood pressure positively correlated
with older age, higher blood glucose levels and waist-hip ratio. Diastolic blood pressure correlated with the type of work the
patients is involved in and blood glucose levels. In conclusion, the prevalence of hypertension in a rural southeastern Nigeria
community was 27.6%, however awareness was very low (7.9%). Most participants had mild hypertension thus offering a window of
opportunity for public health educators in preventing the complications of hypertension. There is therefore the need for awareness
campaigns to be intensified in rural communities.
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INTRODUCTION
Hypertension is a leading cause of noncommunicable morbidity in
Sub-Saharan Africa (SSA) [1–8]. The high prevalence of hyperten-
sion is reflected in high rates of complications reported in several
studies [3, 9, 10]. Most recent studies have persistently reported
prevalence rates of 20 to 50% and more than 50% in some
Nigerian populations [2, 3, 11–13] A mean prevalence of 30.6%
was reported in the country as at 2002 [4]. Although the
prevalence of hypertension has generally been found to be lower
in rural areas and semi urban areas, nevertheless this is also on the
increase [1, 14]. In one mixed urban and rural study; the
prevalence of hypertension was higher in rural compared to
urban communities [15]. The burden and treatment of hyperten-
sion in SSA is wrought with several peculiarities such as lack of
access to medications, the use of substandard and adulterated
drugs, use of non-orthodox modes of treatment, late presentation
and generally poor knowledge, attitude, and practice of hyperten-
sion [5]. These factors are more accentuated in rural areas because
of several reasons including lower rates of literacy, lack of access
to standard health care, and cultural beliefs [3, 4, 14, 16, 17].

Surprisingly relatively large number studies have been focused
on the prevalence of hypertension in rural compared to urban
communities in Nigeria [14]. In a review by Adeloye et al. [14] out
of 53 studies, 18 (34%) were dedicated to rural communities and
13 (24.5%) were carried out in mixed urban and rural settings. The
mean prevalence of hypertension among rural dwellers based on
the review was 24.5% compared to 33.6% in urban centers. There
is therefore a general trend towards lower prevalence rates in rural
compared to urban areas [1, 14]. There are also differences
between the prevalence of hypertension and practice of
hypertension between males and females with females having
lower rates and being more aware [16–18].
In Nigeria, the knowledge and practice of hypertension is

affected by poor socio-economic status of patients as well as
shortage of qualified specialists; hence, treatment is often
uncoordinated, and drugs changed as patient moves from one
doctor to another [19–21]. It was our hypothesis that since most of
the factors that undermine the treatment of hypertension are
more acute in rural settings, the prevalence of hypertension may
be higher than previously reported. The aim of this study was to
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document the prevalence and pattern of hypertension among a
rural settlement in Enugu south Local Government Area in Enugu
State, Southeast Nigeria.

MATERIALS AND METHODS
This study was carried out in Ugwuomu Village in Enugu South Local
Government area of Enugu State. There was no reliable data on the
population of the village available at the time of the study. The village is
located 20 kilometers from the city center and about 4 km from the
nearest semi-urban settlement. Ugwuomu has one primary and one
secondary school which is also attended by people from surrounding
villages. There was a health center in the village at the time of the study.
Although most health-care needs within the villages are delivered by
auxiliary nurses, many people travel to the nearest semi- urban area for
their healthcare needs. People can also access care from other government
health institution within Enugu metropolis. Sources of drinking water are
mainly well water or streams. Formal sewage disposal system is non-
existent in the village, but several homes have either pit latrines or water
closet system.

Study design and recruitment of participants
A three-phase cross-sectional descriptive study was carried out to survey
residents of the village. The first phase of the study was sensitization of the
community through meetings with elected community leaders. Announce-
ments were also made in churches as well as by town announcer. The first
phase of the study was carried in the first week but also continued into the
second phase (3weeks in all).
In the second phase of the study, participants were visited in their

homes. During this phase a structured questionnaire was used to collect
data on selected socio-demographic characteristics. All consenting
individuals were interviewed at their respective homes or offices/places
of work. Participants were also invited to come to the clinic on any day of
their choice within the stipulated time and when necessary for follow up.
This phase of the study started on the second week and lasted till the end
of the third week. (2 weeks in all).
The third phase of the study was carried out in a field clinic during the

fourth week of the study, however it also overlapped with the last week of
the second phase. In this phase, the remaining part of the questionnaire on
physical measurements of weight, height, blood pressure and fasting
blood glucose were carried out. Medical history of hypertension was also
obtained from the subjects. The third phase of the survey lasted for
one week.
The duration of the study was 4 weeks (1st to the 4th week of August

2019). All consecutive consenting adults 18 years and above were included
in the study.
The scope of the present study is limited to behavioral and physical

measurements and did not include biochemical measurements (apart from
fasting blood glucose).
The study protocol was reviewed on behalf of State (Enugu State)

Ministry of Health by the Ethics committee of the Enugu State University of
Science and Technology Teaching Hospital and University of Nigeria
Teaching Hospital, Enugu. All participants gave their informed consent
after reading or having the consent form read for and explained to them.

Blood pressure measurement
All eligible participants who gave their consent where interviewed. If a
household have more than one eligible person all were recruited and
interviewed. All participants were first interviewed at home, but blood
pressure measurement was done in the field clinic. After resting for at least
10min, blood pressures were recorded at least 3 times by means of
mercury sphygmomanometer according to the guidelines of the European
Society of Hypertension. [22] Blood pressure was measured by either a
trained nurse or by one of the investigators (the doctors). All the doctors
that participated in the study were either senior residents or consultants in
the Department of Medicine. Blood pressure measurements were obtained
from the non-dominant arm using a standard cuff with an inflatable
bladder of 22 × 12 cm2 if the arm circumference was 32 cm, and cuffs with
a 35 × 15 cm2 bladder on larger arms. Systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were taken at the first and fifth Korotkoff
sounds, respectively. The average of the three blood pressure measure-
ments was used for the analysis. Fasting blood glucose was measured
using a glucometer (Fine test premium; Infobia Co. Ltd, Dongan-gu, South

Korea). The waist and hip circumference were measured using a standard
centimeter tape, by standard method.

Definition of terms
Hypertension was defined as an SBP of ⩾140mmHg and/or DBP of
⩾90mmHg, and/or reporting use of antihypertensive drug therapy.
Elevation in blood pressure was define as follows: Normal blood pressure
systolic blood pressure less than 140 and diastolic blood pressure less than
90mmHg, stage I hypertension as systolic blood pressure from ranging
140 to 159 and diastolic blood pressure from 90 to 99mmHg, stage II
hypertension as systolic blood pressure ranging from 160 to 179 and
diastolic blood pressure from 100 to 109mmHg, and stage III hypertension
systolic blood pressure equal or greater than 180 and diastolic blood
pressure equal or 110 90mmHg. Awareness was confirmed by asking for
past medical history of raised blood pressure recorded by a health
professional or identifying those who were taking blood pressure lowering
medications. A patient is defined as having hypertension awareness if
there was a history of hypertension diagnosed by a qualified health worker
(nurses or doctors). All new cases of hypertension were started on
medications and were referred to the health center of any hospital nearest
to them for continued care.
Occupation was defined as the respondent’s primary job and or source

of income in a month. An artisan was defined as a skilled manual worker in
a particular trade or craft, such as masonry, mechanics, tailoring, welding,
metal working and other crafts. Professional drivers were also grouped as
artisans. Office workers included teachers, civil servants and individuals
that spend most of their working hours in the office. Level of education
was the highest educational attainment (primary education, secondary,
and tertiary) at the time of the study. Farmers and artisans well considered
to be manual workers, while the rest were grouped and non-manual
workers.

Sample size
The sample size was calculated using the proportion (23.2%) of a rural
population with hypertension in Southeast Nigeria.
Using the formula: N= (Z2pq)d2.
Where N= desired sample size and population.
P= prevalence rate of hypertension, d=desired precision limit

assumed at 5%
N= (1.96)2 × 0.231 × 0.77/0.0025= 273.3
N= 273.3. Adding 10% of the sample size to mitigate for attrition of

participants, we obtained a minimum sample size of 300 participants.

Statistical methods
For database management and statistical analyses, we used the SPSS
version 26 (IBM Corporation, New York, NY, USA). Data were presented in
tables and figures. For continuous variables, mean values and standard
deviation were calculated. Prevalence of hypertension was expressed as
percentages, and confidence interval (CI) was calculated. Other statistical
methods also included Student’s T-test for unpaired observations to
compare means. Bivariate correlation analysis was done (age, Waist-Hip
ratio, fasting blood glucose, level of education (1 primary, 2 secondary, 3
tertiary) and occupation [1 Low level of activity (students, unemployed), 2
moderate level of activity (office workers and teachers), and 3 high levels
of activity (farmers and artisans) as 3], depending of the level of physical
activity involved). Correlation analysis was done using Spearman correla-
tion statistics for dichotomous variables and Pearson’s statistic for
continuous variables. In all, P value < 0.05 was regarded as statistically
significant. Conclusions were drawn at the level of significance. The
confidence level was kept at 95%.

RESULTS
Characteristics of the participants
Out of 1576 participants who were initially surveyed, 1082 (68.7%)
completed the full survey, their blood pressures were measured,
and their data analyzed. Females were 695 (64.2%) and males 387
(35.8%). The age distribution of the participants is shown in
Table 1 and Fig. 1. The mean age of the participants was 41.9 (95%
CI, 40.9–41.2) years.
The age and sex distribution of those who were excluded showed

that 172 (34.8%) were males and 322 (65.2) were females. Their
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mean age was 42.4 ± 16.8 years. There was no statistical difference
in their ages (males 41.3 ± 17.5 and females 43 ± 16.4. p= 0.3).
Within the group that was analyzed, there was no significant

difference in the mean age of female and male participants
(p= 0.78). Waist and hip circumferences were larger in females
P < 0.01 respectively (Table 1). The educational attainment of the
participants and their occupations are also shown in Table 1. Mean
systolic and diastolic blood pressures were similar in both
sexes. Fasting blood glucose was higher in males (111.6(95%
CI,108.1–117.3) than in females (106.4(95% CI,104.5–109.2). P= 0.03.

Blood pressure
Table 2 shows the age distribution of blood pressure measure-
ments in males and females. In females, the average systolic blood
pressure increased with age reaching a peak of 128.5(95%CI
125.5–131.5) mmHg in people aged 40–49 years. There were no
significant changes in the age distribution of blood pressure
measurements in males.
The blood pressure measurement recorded during the study

showed that 19% had mild elevation in systolic blood pressure
and 7.1% had mild elevation of diastolic blood pressure. Table 3.
Severe elevation in systolic blood pressure was recorded in 41
(3.8%) and diastolic blood pressure in 25 (2.3%) of the population
studied.

The prevalence of hypertension in this study was 27.6%, (95%CI
25–30.4), similar in males 29.2, (95%CI 24.7–30.4) and females
26.8%, (95%CI 23.5–30.2). p= 0.39. Table 2. The prevalence of
hypertension increased with age reaching a peak of 32.8% (95%CI
26.2–40) in the 40–49 age group, however, this was not
statistically significant P= 0.22. This age-related increase in the
prevalence of hypertension tended towards significance in males
(p= 0.05) but not in females (p= 0.44). Table 2.
Age, Systolic and diastolic blood pressure measurements, and

waist hip ratio were found to be abnormally distributed after
normality check. (Shapiro-Wilk test, p < 0.01 in all cases). Using
Spearman’s rho correlation statistic, systolic and diastolic blood
pressures positively correlated with older age and higher blood
glucose levels. Systolic blood pressure also correlated with waist-
hip ratio (Table 4).

DISCUSSION
This study found a 27.6% prevalence of hypertension in a rural
community most of them detected for the first time (92.2%).
Systolic blood pressure correlated with older age, higher fasting
blood glucose levels and increased waist-hip ratio. Diastolic blood
pressure correlated the type of occupation and blood glucose
levels.

Table 1. Characteristics of participants.

Characteristic Female Male Total P value

N 695 (64.2) 387 (35.8) 1082 (100) <0.01

Mean age (95% CI), years 42 (95% CI, 40.8–41.2) 41.2 (95%CI, 40.1–43.4) 41.9 (95% CI, 40.9–41.2) 0.78

Age group, years — — — —

<30 171 (24.6) 107 (27.6) 278 (25.7)

30–39 187 (26.9) 86 (22.2) 273 (25.2)

40–49 117 (16.8) 72 (18.6) 189 (17.5)

50–59 92 (13.2) 53 (13.7) 145 (13.4)

≥60 years 128 (18.4) 69 (17.8) 197 (18.2) 0.5

Anthropometrics — — — —

Mean waist circum., cm 74.9 (95%CI,73.5–76.3) 69.6 (95%CI,68–71.2) 73 (95% CI, 71.9–74.1) <0.01a

Mean hip circum., cm 84.2 (95%CI,82.6–85.7) 80.2 (95%CI,78.2–82.2) 82.7 (81.5–83.2) <0.01a

Mean waist-Hip ratio 0.91 (95%CI,73.5–76.3) 0.9 (95%CI,73.5–76.3) 0.9 ((95%CI,89–91.5) 0.12

Level of education, n (%) — — — —

Primary 269 (38.7) 156 (40.3) 425 (39.3)

Secondary 148 (21.3) 80 (20.7) 228 (21.1)

Tertiary 17 (2.4) 10 (2.6) 27 (2.5)

Not indicated 261 (37.6) 141 (36.4) 402 (37.2) 0.96

Occupation, n (%) — — — —

Office workers/teachers 99 (14.2) 68 (17.6) 167 (15.4)

Business 157 (22.6) 93 (24) 250 (23.1)

Farmers 296 (42.6) 126 (32.6) 422 (39)

Students 93 (13.4) 63 (16.3) 156 (14.4)

Artisans 21 (3) 21 (5.4) 42 (3.9)

Unemployed 29 (4.2) 16 (4.1) 45 (4.2) 0.02

Peripheral hemodynamics — — — —

Mean SBP, mmHg 125.6 (95% CI124.4–127) 125.9 (95% CI124–127.7) 125.7 (95%CI 124.6–126.8) 0.83

Mean DBP, mmHg 68.7 (95% CI, 67.8–70) 68.8 (95% CI 67.7–69.9) 68.7 (95% CI 68–69.4) 0.9

Measurements on blood

Glucose, mg/dl 106.4 (95%CI104.5–109.2) 111.6 (95% CI 108.1–117.3) 109 (95% CI106.7–111.2) 0.03

P values are for the sex differences. Peripheral systolic and diastolic blood pressure were the average of 3 consecutive measurements.
SBP Systolic blood pressure, DBP diastolic blood pressure.
aMann-Whitney U Test.
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The prevalence of hypertension and its complications are
increasing in Africa [1–20, 23]. Across the continent the burden of
hypertension is compounded by poor health infrastructure, dearth
of manpower and competition for resources with other commu-
nicable and non-communicable diseases [1, 2]. Hypertension is
strongly related to other non-communicable disease such as
diabetes, obesity and the metabolic syndrome which in turn lead
to a rising incidence and prevalence of stroke, heart disease, and
renal disease in the country. Reasons for the rapid rise in the
prevalence of hypertension among black Africans can be related
to urbanization, diet and sedentary lifestyle [24]. There is also the
associated increase in rates of alcohol consumption and smoking
[25–27]. Overall, the prevalence of hypertension in Nigeria has
remained above 25% in most studies, with studies from rural
setting giving lower prevalence [1, 14].
The prevalence of hypertension in this study was 27.6%, out of

which 97.2% were not aware of their condition. Some studies in
Nigeria have reported prevalence rates of hypertension higher
than 50% depending on the population studied [3, 12, 28–30].
Factors that may lead to lower rates of hypertension in rural areas
include vigorous physical activities associated with farming,
artisanal work, trekking long distances and possibly undernutrition
[31]. Diet may also be contributory because most rural dwellers
are less likely to overindulge in refined fatty meals associated with
urban dwellers.
It is evident from some recent studies that the differences

between rural and urban rates of hypertension in Nigeria may be
narrowing [2] which may in turn be related to population
movements and changing lifestyles. Other factors likely to be
associated with the rising burden of hypertension in rural areas
include poor knowledge and practice of hypertension [1] and older
age of rural dwellers (retirees) [32, 33]. Other factors which are often
modifiable and preventable are the same for rural and urban areas.
In Nigeria as well in the rest of the continent the prevalence of

hypertension in both rural and urban areas varies widely both

within and between regions [1, 34–38]. In the index study, the
prevalence of hypertension is similar to some studies that were
done among rural dwellers. Adebayo et al [38] reported a
prevalence rate of 26.4%. Reports from other surveys ranged
from 13.8% to 44.5% [3–5, 14, 39, 40].
In the index study the prevalence of hypertension peaked at

40–49 years. This is slightly different from other studies from
southeast Nigeria [3, 4]. Most of the participants in the index study
had mild hypertension and this finding brings to the fore the need
for early and multi-dimensional public health programs targeting
middle aged and older adults in the prevention of hypertension
and its complications.
The correlation between blood pressure and age and blood

glucose [3, 17, 31, 39, 40] was also confirmed in the index study. The
relationship between hypertension and age has been attributable to
several factors including higher rates of obesity, glucose intolerance,
sedentary lifestyles, and arterial stiffness [3, 23].
Awareness of hypertension is defined as a fraction of people

who have hypertension in a given population that have been
previously diagnosed. Hypertension unawareness (newly diag-
nosed) in this study was 97.2%. Long distance to hospitals, poor
knowledge and practice of hypertension, the severity of hyperten-
sion (most participants had mild uncomplicated hypertension)
and lack of health workers in the rural areas may be some of the
reasons why many cases of hypertension were not detected in
the present study. In a previous study among sub-urban dwellers,
we reported a 40% rate of hypertension awareness much higher
than 2.8% in the index study [3]. In Sub-Saharan Africa,
hypertension awareness ranges from 8% in Nigeria to 65% in
Seychelles [24]. Okello et al [17] reported an average of 57.2% of
hypertension awareness across 7 settlements in Africa. Unlike in
most studies, in the index study there was no difference in the
rates of hypertension awareness between men and women [8].
One of the commonest factors leading to complications in

hypertension is unawareness. This is primarily because hypertension

Fig. 1 Flow chart. Workflow chart of the survey, from phases 1 to 3.
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is largely asymptomatic, therefore, to reduce the complications of
hypertension, awareness needs to be increased through checks in
adults at every given opportunity. This task should be undertaken by
public and private health care providers on regular basis. Awareness
of hypertension may be a surrogate for the capacity of the health
system to provide diagnostic health services for the general
population at all levels because blood pressure measurement is an
integral part of all forms of health assessment irrespective the
disease or medical subspecialty in question. Unfortunately, our
primary and secondary healthcare services are primarily under
private health care providers and is largely constrained by
communicable diseases and child and maternal diseases.
Mean SBP and DBP measurements are similar in males and

females in this study, a pattern different from other studies
[3, 4, 14–16]. Over the decades, statistics have shown a gradual
increase in the mean systolic and diastolic blood pressure values
among Nigerians [41]. This may be related to the some of the
factors earlier stated. Both systolic and diastolic blood pressure
measurements significantly increased with age reaching a peak of
128.5/70.1 mmHg in 40–49 age-group. The peak blood pressure
measurement within this age group may be related to higher
levels of unawareness among them (98.4% in 40–49-year-old and
94.4% in those 60 years and above). Older people are likely to be
diagnosed and on treatment.
Most individuals in the index study were found to have mild

hypertension. This finding is the same in males and females and
presents a window of opportunity in primary prevention of the
complications of hypertension. Our study showed strong correla-
tion between age, blood glucose level, waist hip ratio and systolic
blood pressure. Diastolic blood pressure also positively correlated
with blood glucose levels. These findings support already known
relationships between these variables. The higher number ofTa
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Table 3. Gender distribution of blood pressure by severity.

Variable Female Male Total P value

Systolic blood pressure, n (%)

Normal 532 (76.5) 284 (73.4) 816 (75.4)

Stage I 123 (17.7) 83 (21.4) 206 (19)

Stage II 16 (2.3) 3 (0.8) 19 (1.8)

Stage III 24 (3.5) 17 (4.4) 41 (3.8) 0.11

Diastolic Blood pressure, n (%)

Normal 625 (89.9) 345 (89.1) 970 (89.6)

Stage I 45 (6.5) 32 (8.3) 77 (7.1)

Stage II 7 (1) 3 (0.8) 10 (0.9)

Stage III 18 (2.6) 7 (1.8) 25 (2.3) 0.58

Total 695 (64.2) 387 (35.8) 1082 (100)

Table 4. Correlates of systolic and diastolic blood pressurea.

Variable SBP* r (p value) DBP**r (p value)

Age 0.09 (<0.01) 0.05 (0.1)

Sex 0.02 (0.61) 0.02 (0.46)

Level of Educationb −0.05 (0.09) −0.05 (0.13)

Occupationc 0.05 (0.12) 0.08 (<0.01)

Blood glucose level 0.14 (<0.01) 0.19 (<0.01)

Waist Hip Ratio 0.09 (<0.01) −0.04 (0.22)

SBP* systolic blood pressure.
DBP** diastolic blood pressure.
aNon-parametric correlations.
bLevel of Education (1, primary; 2, secondary; 3, tertiary).
cOccupation (1, low; 2, moderate; 3 active).
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women in the index study have affected our results. Typically, in
rural southeast Nigeria, women are more likely to be at home
during working hours and thus were more likely to be recruited.
Diastolic blood pressure was higher in individuals who were

engaged in more strenuous jobs like farmers and artisans. This may
be related to the age of the participants. In the index study the mean
age of farmers was 48.9 years compared to 25.6 years in students.
The present study documented the prevalence of hypertension

in a rural setting in southeast Nigeria. Considering that most
Nigerians live in rural areas, this survey therefore provides data in
an area where hitherto data on prevalence of hypertension has
been lacking. Data on hypertension in rural areas therefore will
help to reduce the high burden of hypertension in the country
and consequently the rising prevalence of stroke and other
complications of hypertension.

Limitations
This study is not without some limitations. The mean age of 41.9
years in this study suggests that our findings may reflect the
younger age group. This notwithstanding, our tables showed age
specific prevalence of hypertension to be similar to previous
studies. Secondly, we did not collect data on risk factors, such as
alcohol use, tobacco use and physical activity. The knowledge of
the pattern of these risk factors would have helped to explain
further the reasons for some of our findings. Thirdly, population
dynamics might have affected our findings because some people
who were interviewed may work in urban centers, while living in
the village, thus some of the factors affecting the prevalence of
hypertension in urban areas may also be applicable in this study.
Fourthly, the significantly higher proportion of female subjects
may also introduce some bias. Lastly data on hypertension
awareness were self-reported, and there was no supporting
medical records or data accessed. These shortcomings notwith-
standing; based on external consistency of our data with those of
similar studies, our results may well be a representative of rural
areas in Enugu State.

CONCLUSION
The prevalence of hypertension in a rural southeastern Nigeria
community is 27.6%, however awareness was very low (2.8%). Most
participants had mild hypertension thus offering a window of
opportunity for public health education in preventing the complica-
tion of hypertension. There is therefore the need for awareness
campaigns to be intensified in rural communities by means of radio,
religious groups as well as social events. Medical care both in public
and private facilities should always be wholistic and blood pressure
checked at every possible occasion with emphasis on healthy
adopting healthy lifestyle and adherence to medications.

SUMMARY

What is known about the topic

● High rates of mild hypertension in a rural village in Nigeria.
● Possible lower prevalence of hypertension in rural Nigeria.
● Poor blood pressure control.

What this study adds

● High prevalence of hypertension in rural Africa.
● Overall high rate of hypertension but very low rates of severe

hypertension.
● Very low rate of hypertension awareness.
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