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INTRODUCTION

j{‘ypertension is a common cardiovascular disease

ABSTRACT

Background: Hypertension is a common cardiovascular disease among the young
Nigerians. Little is known about urban-rural differences in the pattern hypertension
in the young Nigerians. Aim: The aim of this study was to describe the pattern
of hypertension in young Nigerians in a rural and urban settings and to establish
the differences between them if any. Methods: Data for the index study was
retrieved from two previous studies. Blood pressures were measured according
to the guidelines of the European Society of Hypertension. Results: Data from
605 participants were included in the study: urban 360 (59.7%) and rural 245
(40.5%). Males were 158 (21.6%) and females were 447 (73.9%). The mean
age of the populations was (urban 30 = 6 years and rural 29.2 £+ 0.63 years P =
0.47). The overall prevalence of hypertension in this study was 35.9% (217/605),
similar in urban (36.1%) and rural (35.9%) dwellers P = 0.88. Forty-two (6.9%)
were previously diagnosed (urban 39 (30%) and rural 3 (3.4%), P < 0.01. About
66.7% were controlled (urban 25 (64.1%) and rural 3 (100%). Urban dwellers
have significantly higher rates of raised diastolic blood pressure compared
to rural dwellers, who had higher rates of systolic blood pressure. In both
locations, although there was no sex difference in the prevalence of hypertension,
hypertension significantly increased with age. Conclusion: There is a high rate of
hypertension in rural and urban middle-aged Nigerians in Enugu southeast Nigeria.
Continuous educational programs will be important in reducing both the morbidity
and complications of hypertension in the future.

Keyworbps: Cardiovascular disease, hypertension, rural community, Southeast
Nigeria, urban community, young Nigerians

and meta-analysis of 22 studies that examined the
difference in the prevalence of hypertension between
rural and urban areas of West Africa, the likelihood of

and biggest contributor to the burden of disease
globally.'?l Hypertension and its complications can
occur at any ageP thus early detection and proper
management of HBP may prevent complications
in adulthood.™ Hypertension and its complications
contribute significantly to poverty in the region through
high health expenditure and loss of productivity.&>

Studies have linked several risk factors including
urbanization to the prevalence of hypertension.[”! Most
recent reports in urban-rural differences in hypertension
in has not been consistent.['>!! In a systematic review
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hypertension was 26% lower, among people living in
rural areas compared to those living in urban areas.!'!
The pooled prevalence of hypertension was 27.4% and
33.9% for rural and urban areas respectively. Adeloye
et al." reported a pooled prevalence of hypertension
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in Nigeria to be 28.9% (urban 30.6%, rural 26.4%). In
Ghana Bosu ef al.'"¥ in a systematic review found that
urban areas consistently reported higher prevalence of
hypertension. Sani et al.''l reported that the odds of
hypertension were lower in rural dwellers compared
to urban dwellers.

Some potential reasons for higher prevalence of
hypertension in urban areas include socioeconomic
and lifestyle changes that may lead to the higher
prevalence of hypertension.!'*'®] However, better access
to healthcare facilities in urban compared to rural areas
may also contribute to a higher reported prevalence in
these areas.[!”

Little is known about hypertension in young
southeastern Nigerian, as well as urban rural differences
in hypertension in the young. The aim of this study is to
describe the pattern of hypertension in a rural and urban
slum and to establish the differences between them if
any.

MATERIALS AND METHODS

Data for the index study was retrieved from a study
carried out in Ugwuomu Village in Enugu South Local
Government area of Enugu State and a study carried
out in Agu-Abor and Ugbodogwu slums in Enugu, the
capital of Enugu State, Southeast Nigeria. The urban
settlement is located at the foot of Udi hills and occupy
an area of about 2.5-5 and 1-2.5 km, respectively, from
the city center and the nearest tertiary hospital, while the
rural village available is located about 20 km from the
city center and about 4 km from the nearest semi-urban
settlement.

Study design and recruitment of participants

For both studies, a three-phase cross-sectional
descriptive design was used, although questionnaires
for data collection on sociodemographic variables
were different. In both studies the first phase of
the study was sensitization of the community
through meetings with elected community leaders.
Announcements were also made in churches as well
as by the town announcer. In the second phase of
the study, participants were visited in their homes.
During this phase a structured questionnaires were
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.

The third phase of the study was carried out in a field
clinic in both locations. In the last 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. All consecutive
consenting adults 20 years and above were included
in the study. For both studies, study protocols were
reviewed on behalf of Enugu State Ministry of Health
by the Ethics committee of the Enugu State University
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 were
interviewed. All participants were first interviewed at
home, but blood pressure measurement was done in
the field clinic. After resting for at least 10 min, blood
pressures were recorded at least 3 times by means of
mercury sphygmomanometer according to the guidelines
of the European Society of Hypertension.!"! Blood
pressure was measured by either a trained nurse or a
doctor. 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 cm? x 12 cm? if
the arm circumference was 32 cm, and cuffs with a
35 cm? x 15 ¢cm? 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 measurements
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 >140 mmHg
and/or DBP of >90 mmHg, and/or reporting use of
antihypertensive drug therapy. Blood pressure status
was defined based on WHO recommendations as
WHO follows: Normal blood pressure systolic blood
pressure less than 140 and diastolic blood pressure less
than 90 mmHg, stage I hypertension as systolic blood
pressure from ranging 140 to 159 and diastolic blood
pressure from 90 to 99 mmHg, stage II hypertension
as systolic blood pressure ranging from 160 to 179 and
diastolic blood pressure from 100 mmHg to 109 mmHg,
and stage III hypertension systolic blood pressure equal
or greater than 180 and diastolic blood pressure equal or
greater than 110/mmHg.["! Awareness was confirmed by
asking for past medical history of raised blood pressure
recorded by a health professional or identifying those
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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.

Sample size. All participants with complete data within
the defined age group for the review were included.

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 Students T-test for unpaired
observations to compare means. P value < 0.05 was
regarded as statistically significant. Conclusions were
drawn at the level of significance. The confidence level
was kept at 95%.

RESuULTS

A total of 605 individuals 20—40 years of age who with
complete data were included in the analysis. The urban
population was 360 (59.7%) and rural was 245 (40.5%).
Males were 158 (21.6%) and females were 447 (73.9%).

Table 1 summarizes the characteristics of the study
participants included in the current analysis from both
locations. Although most participants came from urban
centers, there were no statistically significant differences
in sex distribution between the two groups. Their mean
ages were also similar (urban 30 £ 6 years and rural
29.2 £ 0.63 years, P =0.47) as well as their age distribution.
Urban dwellers were taller and heavier than rural dwellers,
however their body mass indices were similar.

Average systolic pressure was higher in rural dwellers
while the average diastolic blood pressure which
was higher in urban dwellers. Mean blood glucose
measurements was also higher among rural dwellers.

Table 1: Characteristics of participants

n Urban Rural Total P
Sex
Males 90 (25) 68 (43) 158 (21.6)
Females 270 (75) 177 (72.2) 447(73.9) 045
Age
Mean age (sd), years 30 (6) 29.2 (6) 30 (6) 0.11
Males 29.5(5.8) 289(54) 29.3(0.56) 0.46
Females 30.1(6.0) 29.3(6.4) 29.8(6.2) 0.17
Age group, years
<26 101 (28.1) 83(33.9) 184(30.4)
26-30 109 (30.3) 79(32.2 188 (31.1)
31-35 77 (21.4) 40(16.3) 117 (19.3)
36-40 73 (20.3) 43(17.6) 116(19.2) 0.23
Anthropometrics
Height, m 1.6 (0.09) 1.5(0.13) 1.6(0.11) <0.01
Weight, Kg 66 (12.6) 60.4 (11.7) 63.9(12.6) <0.01
Mean BMI (kg/m?) 25.3(4.6) 25.4(4.6) 253(4.6) 0.8
Peripheral
hemodynamic

Mean SBP, mm Hg 123.4(18.8) 128.1(20.5) 125.3(19.6) <0.01
Mean DBP, mm Hg 78.8 (11.3) 70 (13.1) 752 (12.8) <0.01

Measurements on

blood
Glucose, mg/dl 95.3 (53.7) 109.5(28.9) 100.8 (45.9) <0.01
Total 360 (59.5) 245 (40.5) 605 (100) <0.01

P-values are for urban and rural differences. Peripheral systolic
and diastolic blood pressure were the average of 3 consecutive
measurements. SBP=Systolic blood pressure. DBP=diastolic blood
pressure

Table 2 summarizes the participants’ characteristics
within each location.

Females were more than males in both locations, but
their mean ages and the age distribution appeared similar.
Anthropometric  measurements showed  differences
between urban and rural populations. Urban dwellers
showed sex differences in height, weight, and body mass
index. Other parameters are shown in Table 2. Within
the same locality average blood pressure measurements
appeared similar.

The age distribution of systolic and diastolic blood
pressure measurements recorded during the studies are
shown in Figures 1 and 2. In all cases, both systolic and
diastolic blood pressure measurements increased with
age. In rural dwellers diastolic blood pressure trended
towards significance with a P value of 0.06.

Table 3 summarizes the pattern of hypertension in both
communities.

The overall prevalence of hypertension was 35.9%
(217/605), similar in urban (36.1%) and rural (35.9%)
dwellers, P = 0.88. Forty-two (6.9%) of those with
hypertension ~were previously diagnosed (urban
39 (30%) and rural 3 (3.4%), P < 0.01 and out of
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Table 2: Age and sex distribution of Characteristics of the participants in both locations

Urban Rural
Male Female Total P Male Female Total P

n 90 (25) 270 (75) 360 (60.7) <0.01 68 (27.8) 177 (72.2) 245 (39.3) <0.01
Mean age (sd), years 29.5 (5.8) 30.1 (6) 30+6 0.43 28.9 (5.4) 29.3 (6.4) 29.2+6.1 0.63
Age group, years

<26 24 (26.7) 77 (28.5) 101 (28.1) 25 (36.8) 58 (32.8) 83 (33.9)

26-30 32 (35.6) 77 (28.5) 109 (30.3) 25 (36.8) 54 (30.5) 79 (32.2)

31-35 20 (22.2) 57 (21.1) 77 (21.4) 9(13.2) 31(17.5) 40 (16.3)

36-40 14 (15.6) 59 (21.9) 73 (20.3) 0.47 9(13.2) 34 (19.2) 43 (17.6) 0.49
Anthropometrics

Height, m 1.7 (0.08) 1.6 (0.07) 1.6 (0.09) <0.01 1.5 (0.13) 1.6 (0.14) 1.5(0.14) 0.18

Weight, Kg 69.1 (11.9)  65.1(12.7) 66 (12.6) 0.01 59.5(11.1) 60.7 (12) 60.4 (11.7) 0.48

Mean BMI (kg/m?) 23.9(3.2) 25.7 (4.9) 25.3 (4.6) <0.01 25.7 (4.7) 25.3 (4.5) 25.3 (4.5) 0.49
Level of education, n (%)

Primary 16 (20.3) 63 (23.3) 79 (21.9) 20 (29.4) 59 (33.3) 79 (32.2)

Secondary 51 (56.7) 170 (63) 221 (61.4) 39 (57.4) 90 (50.8) 129 (52.7)

Tertiary 23 (25.6) 37 (13.7) 60 (16.7) 0.03 9(13.2) 28 (15.8) 37 (15.1) 0.66

Not indicated - -
Occupation, 7 (%)

Students 16 (17.8) 25(9.3) 41 (11.4) 18 (26.5) 44 (24.9) 62 (25.3)

Business 10 (11.1) 64 (23.7) 74 (20.6) 15 (22.1) 35(19.8) 50 (20.4)

Office workers/teachers 5(5.6) 20 (7.4) 25(6.9) 9(13.2) 25 (14.1) 34 (13.9)

Artisans 11(12.2) 20 (7.4) 31(8.6) 4 (5.9 11 (6.2) 15 (6.1)

Farmers - 3(1.1) 3(0.8) 19 (27.9) 52 (29.4) 71 (29)

Unemployed - 10 (3.7) 10 (2.8) 3(4.4) 10 (5.6) 13 (5.3)

Not indicated 48 (53.3) 128 (47.4) 176 (48.9) - - -
Peripheral hemodynamics

Mean SBP, mm Hg 125.9(20.2) 122.6(18.3) 123.4(18.8) 0.15 127.7 (18.1)  69.9(13.2) 128.1(20.5) 0.87

Mean DBP, mm Hg 78.6 (11.2) 78.9 (11.5)  78.8(11.4) 0.83 128.2 (21.4)  70.1 (13.2) 70 (13.2) 0.9
Measurements on blood

Glucose, mg/dl 89 (19.3) 97.0 (59.3) 953 (53.3) 0.32 112.2 (39.5) 108.5(23.4) 109.5(28.9) 0.46

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

140 -

P <0.01 in both locations 7.4

130 -

120

110

Average systolic blood pressure (mmHg)

100
<26 26-30 31-35

Location of the Participants
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Figure 1: Age distribution of average systolic blood measurements in
both locations

these (those known to have hypertension), 66.7% were
controlled (urban 25 (64.1%) and rural 3 (100%).

The pattern of raised systolic and diastolic blood
pressures is shown also in Table 3. Urban dwellers
have significantly higher rates of raised diastolic blood

100 4
P <0.01 for urban dwellers and p=0.06
90 1 for rural dwellers
80 ] - —vy
g7 Al
72:4 : B
70 PEMEE 693
60
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Figure 2: Age distribution of diastolic blood measurements in both
locations

pressure compared to rural dwellers who had higher
rates of systolic blood pressure.

Age distribution of hypertension in the urban and
rural areas is shown in Table 4. In both locations,
although there was no sex difference in the prevalence
of hypertension, hypertension significantly increased
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Table 3: Characteristics of hypertension in the two localities

Urban Rural Total P
Hypertension® 130 (36.1) 87 (35.5) 217 (35.9) 0.88
Previously diagnosed* 39 (30) 3(33.4) 42 (6.9) <0.01
Newly Diagnosed* 91 (70) 84 (96.6) 175 (80.6) 0.02
Controlled* 25 (64.1) 3(100) 28 (66.7) 0.2
Raised systolic blood pressure? 69 (19.2) 84 (34.3) 153 (25.3) <0.01
Raised diastolic blood pressure? 90 (25) 35(14.3) 125 (20.7) <0.01
Raised systolic and diastolic blood pressure® 54 (15) 35(14.3) 89 (14.7) 0.81

PPercentage of the entire population surveyed. “Percentage of people with hypertension. *Percentage of those with previously diagnosed

hypertension
Table 4: Age and sex distribution of hypertension in both locations

Hypertension Urban Rural

Male Female Total P Male Female Total P
n 28 (31.1) 102 (37.8) 130 (36.1) 0.25 20(29.4) 67 (37.9) 87 (35.5) 0.22
Age group, years
<26 7(29.2) 19 (24.7) 26 (25.7) 5(20) 14 (24.1) 19 (22.9)
26-30 7(21.9) 25 (32.5) 32(29.4) 6 (24) 26 (48.1) 32 (40.5)
31-35 6 (30) 25 (43.9) 31 (40.3) 3(33.3) 12 (38.7) 15 (37.5)
3640 8 (57.1) 33 (55.9) 41 (56.2) <0.01 6 (66.7) 15 (44.1) 21 (48.8) <0.01

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

60

] 56.2
50 48.8
40

30

20

<26 26-30 31-35 36-40

s Jrban s Rural

Figure 3: Age and sex distribution of the prevalence of hypertension in
both locations

with age. Among rural dwellers hypertension peaked
at 3640 years (P < 0.01). This is similar the pattern
recorded among rural dwellers. See also Figure 3.

DISCUSSION

The index study has documented a high rate of
hypertension among rural and urban dwellers in Enugu
aged 2040 years. In the index study although average
systolic increased with age in both locations, only
diastolic blood pressure increased with age in the urban
location.

Although females were more in number in both
locations, the mean age, and the age distribution of the
participants in both locations appeared similar. More
than 80% were newly diagnosed and most of them

from the rural area. Systolic blood pressure was more
prevalent in the urban locations while diastolic blood
pressure in the rural location.

These finding while supporting already known facts
about the prevalence of hypertension in Nigeria, it
is important to note that there were no significant
differences in blood measurements between urban
and rural dwelling young people. It has often been
documented that risk factors for hypertension are
commoner among urban dwellers,"*!®! however this
study did not document significant differences in blood
pressure measurements. One possible reason for this
may be because the rural village surveyed in this study
was not very far from the city suggesting the possibility
of similar lifestyles and habits in both locations.

The overall prevalence of hypertension was 35.9%,
similar in urban (36.1%) and rural (35.9%) dwellers.
This study suggests that middle-aged individuals may be
the primary pool of people with hypertension. Over time
these people may develop complications thus increasing
the burden of cardiovascular complications such as
stroke in society. This is worrisome considering the poor
state of health infrastructure and dearth of manpower
in the country. Furthermore, when the cost of treating
of hypertension over a long period will be staggering.b!
On the other hand, when people with hypertension are
diagnosed early, complications can be averted if proper
treatment is instituted, and treatment adhered to.
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Reports in urban-rural differences in hypertension in
West Africa has not been consistent. While some studies
have reported higher prevalence in urban areas,?**!
others report higher rates in area,’>*¥ yet some did not
find any significant differences.***! The likelihood of
hypertension in rural areas has been reported to be 26%
lower among people living in rural areas compared to
those living in urban areas.'''! Adeloye and colleagues
reported no significant difference in the prevalence of
hypertension between males and females the years 2000
and 2010, although they observed a higher prevalence in
males compared to females in the year 1990.M1

Only about 7 out every 100 cases of those
with hypertension in this study were previously
diagnosed (urban 39 (30%) and rural 3 (3.4%) and
out of those with previous hypertension, 66.7% were
controlled (urban 25 (64.1%) and rural 3 (100%).
High prevalence of undiagnosed hypertension has been
reported in several studies.’*?”! The high prevalence of
undiagnosed hypertension in our sub-region is a driver of
higher rates of complications in the community. Among
adults in Ethiopia, the pooled prevalence of undiagnosed
hypertension was 18.3%. Ataklte et al.P® in their
meta-analysis of the burden of undiagnosed hypertension
in the African region indicated that the prevalence in the
region is age dependent.

Reasons for undiagnosed hypertension in this study
are likely to be many. Generally, the knowledge and
practice of hypertension low in Africa.l'?” This is
true across different socio-economic classes within
the region.?’?! Multiple overlapping factors affect
blood pressure control in the community®*3! and
like other health challenges, compliance plays a key
role in the successful control and management of
hypertension.

The potential effects of poverty and cultural beliefs in
the index study should not be underestimated. Poverty
makes people resort to other inappropriate therapy such
as local herbs with unproven efficacy.®'?! For example in
the United States, poverty and cultural factors have been
shown to prevent the application of the DASH (Dietary
Approach to Stop Hypertension) via high-vegetable,
lesser-salt and high-fruit diets, that have been shown
to be efficacious African Americans.®®! Our findings
suggest the need for continuous health education and
awareness to educate people on the diagnosis and need
for treating hypertension.

The prevalence of hypertension significantly increased
with age in both locations. This is in keeping with
already known facts on the relationship between
hypertension and age in Enugu State, Nigeria.l?*34

In the index study urban dwellers had significantly
higher rates of raised diastolic blood pressure compared
to rural dwellers who had higher rates of systolic blood
pressure. The reason for this finding is not known,
nevertheless, both systolic and diastolic hypertension
have similar risk factors and treatment is the same.

Sex differences in blood pressure were reported in
both locations. Mean blood pressure is generally
higher in men than women, but the subsequent rate of
rise in blood has been found to be steeper for women
than men.B>3 Prevalence and severity of hypertension
increase markedly with advancing age in women, such
that a higher percentage of women than men have high
BP after 65 years.[*>37!

Furthermore, hypertension is more prevalent in middle
aged males compared to females, chiefly because of
protective hormones in the latter.?®3°! Other factors that
may contribute to higher prevalence of hypertension/
blood pressure measurements in females includes higher
BMI and lower rates of physical activity.[3*3)

Limitations

Although data for the index analysis were derived from
community-based studies, there were more females in
both locations which might have affected the results
of the index study. This study is also subjected to all
the limitation of cross-sectional studies for example
participants were not followed-up over time to document
the outcome of hypertension.

CONCLUSION

There is a high rate of hypertension in rural and urban
young Nigerians. The prevalence of hypertension did
not vary with location but varied with gender within
each location. Although most cases were mild to
moderate hypertension, continuous educational programs
will be important in reducing both the morbidity and
complications of hypertension in the future.
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