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ABSTRACT

Background: Hypertension is a growing public health problem in developing countries contributing to
morbidity and mortality of billions of adults worldwide.

Objective: The study aimed to assess the prevalence and factors associated with hypertension among
adults in rural communities of lkwuano, Abia State, Nigeria.

Methods: A community-based descriptive cross-sectional survey in rural communities was conducted
among 429 apparently healthy adults aged 20 to 59 years using cluster sampling technique. Socio-
demographic information was obtained using a validated questionnaire. Blood Pressure (BP) and
anthropometric measurements were carried out following standard procedures. Hypertension was
defined as systolic blood pressure (SBP) equal or greater than 140mmHg and/or diastolic BP (DBP) equal
or greater than 90mmHg. Multiple logistic regression analysis was used to assess risk factors associated
with hypertension.

Results: The prevalence of hypertension was 51.0% (58.1% in males and 43.1% in females). Hypertension
was significantly associated with age, gender, marital status and BMI. In the adjusted model, older age
(>40 years) (OR=1.96; 95% CL1.03 to 3.72; p<0.04) and overweight/obesity (OR=2.55; 95% CL1.50to
4.34; p<0.001) were associated with higher odds of having hypertension. Females gender was associated
with lower odds of hypertension compared to males (OR=0.32; 95% Cl 0.20t0 0.52; p<0.001).
Conclusion: The study showed a high prevalence of hypertension among rural community dwelling
adults, underscoring the need for routine screening of adults for early hypertension diagnosis.
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INTRODUCTION

Hypertension is a major risk factor for many . .
cardiovascular diseases(1),and is projected to year 2025 (6). In|1‘|a||.y, hyper’ren'5|on was
affect about 1.6 billion adults (29.2% of the rt?garleed as a chro.nlc disease a.ss.ocmted with
world's population) globally by 2025 (2, 3, 4). high-income countries; however, it is currently a

Approximately 46% of the adult population in the rising cause of cardiovascular disease mortality in
world have been clinically diagnosed with both developing and developed countries with

hypertension (5). World Health Organisation over 80% of death occurring in low and middle-

(WHO) member states have set a target for a 25% ;-r;con:te coynines}f?,hS)l;I g . .
reduction in the prevalence of hypertension by the yperiension or igh blood pressure Is excessive
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pressure against the blood vessel walls (9).
According to the Joint National Committee 7
(INC7), normal blood pressure is systolic blood
pressure (SBP) < 120mmHg and diastolic blood
pressure (DBP) < 80mmHg, while hypertension is
defined as systolic blood pressure (SBP)
persistently =140 and/or diastolic blood pressure
(DBP) =290 mmHg and/or taking an anti-
hypertensive drug (10).An elevation of the systolic
and/or diastolic blood pressure increases the risk
of developing heart disease, hardening of the
arteries, and stroke and a predictor of premature
death and disability from cardiovascular
complications (11, 12). Hypertension is regarded
a “silent killer” and is diagnosed in many people
as an incidental finding when admitted for
unrelated ailments (13), thus its identification is
usually through screening (14).

Hypertension is an asymptomatic condition with
its own risk factors which could be classified as
modifiable and non-modifiable factors (age, sex
and genetics) (15). Modifiable factors such as
environmental and behavioural characteristics
which are consequences of nutrition transition in
developing countries are mainly associated with
hypertension (16). Studies have also shown that
excessive weight gain, salt intake, smoking of
cigarettes, drinking of alcohol and physical
inactivity are the major predisposing factors for
hypertension (17,18,19, 20).

Nigeria, currently with a population of over 200
million, is the most populous African country (21),
and the prevalence of hypertension in the country
hugely contributes to the overall burden in Africa
(22). The prevalence of hypertension in Nigeria
was 55% and 27.5%, respectively using ACC/AHA
2017 and JNC7 2003 guidelines (23). The high
prevalence is believed to be due to an increasing
adult population, rapid urbanization and uptake
of western lifestyles, including high consumption
of processed foods (with high salts and fats),
tobacco and alcohol products (24, 25). Disparities
are reported to exist in the prevalence of
hypertension with the burden estimated to be
higher in Africa than other regions (26). About
half of adults in Africa are reported to be
hypertensive with differences in the prevalence
between rural and urban areas (27, 28).

The awareness, treatment and control of
hypertension has been low especially among
rural dwellers (29), therefore, many people who
live with high blood pressure end up in health
facilities with cardiovascular complications,
including heart failures, ischemic heart disease
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and strokes (30). Existing data suggests that most
of the interventions in place to reduce the
prevalence of hypertension are focused more in
urban areas as opposed to rural areas (31. 32).
There is thus the need to regularly update
relevant epidemiological data for continuous
design and implementation of effective strategies
for the prevention and control of hypertension
among different segments of the population.
Hence, this study was carried out to determine the
burden of hypertension and its associated factors
among adults in rural communities of lkwuano,
Abia State, Nigeria.

METHODS

Study Design, Population and Sample size
determination

This descriptive community-based cross sectional
survey was carried out among adults in rural
communities of lkwuano Local Government Area
(LGA) in Abia State, South Eastern Nigeria.
lkwuano was randomly selected from the 17 LGAs
in the state. A total of 429 eligible adults (20 to
59years) participated in this study. Sample size
calculation was based on the formular N/1 + N
(e)’ (33, 34), where N represents the population
size based on age distribution of the 2006 census
report in lkwuano LGA estimated to be 72,635
(35) and e representing level of precision (0.05)
with a 10% drop-out rate. The sample size
calculation showed that at least 398 participants
were required to obtain a statistically
representative data. The purpose and content of
the questionnaire was explained to the
participants. Informed consent was obtained from
each person who agreed to take part in the study,
while permission was obtained from the
traditional rulers of the communities used. The
ethics committee of the Federal Medical Centre,

Umuahia, gave approval for the study
(FMC/QEH/G.596/Vol.10/44).

Data Collection

Four research assistants were trained on
questionnaire administration, blood pressure and
anthropometric measurements.

Questionnaire

Structured questionnaires were used to obtain
information on socio-demographics, including
age, gender, marital status, educational level,
occupation, household size and source of income.
Lecturers with expertise in the areas of chronic
disease risk factor surveillance validated the



questionnaire and gave feedback which was
incorporated into the questionnaire. A group of
healthy adults from Umudike community (another
rural community) pretested the questionnaire to
check for clarity and understanding of the
questions.

Anthropometric Measurements
Anthropometric measurement of height and
weight were taken by trained research assistants
following standard procedures. Weight was
measured to the nearest 0.1kg using a portable
OMRON digital scale, with the respondent
putting on light clothing, bare-footed and
standing on the scale with head pointing straight
(36). The height measurement was taken with the
subject bare-feet. The subjects were asked to look
straight ahead and the head piece was gently
lowered, crushing the hair and making contact
with the head, and height was recorded to the
nearest 0.1 cm using a portable stadiometer (36).
Body mass index (BMI) was calculated using
weight and height measurements. Participants
were classified as underweight (BMI =
<18.5kg/m?’), normal (BMI = 18.5-24.9 kg/m’),
overweight (BMI = 25.0-29.9 kg/m?), and obese
(BMI = = 30 kg/m?) (37).

Blood Pressure

Blood pressure measurement was taken using a
digital automatic blood pressure
sphygmomanometer (Andron KD-595 Model).
Blood pressure was measured on the left arm
twice after 5 minutes of rest in a seated position
and the average recorded. The consumption of
alcohol, cigarette, and coffee as well as
engagement in any form of physical exercise at
least 30 minutes before the measurement was
confirmed from the respondents. The systolic BPs
(SBP) and diastolic BPs (DBP) were recorded to the
nearest 2mmHg and related to the reference
standard (3). Hypertension was defined as systolic
blood pressure (SBP) equal or greater than
140mmHg and/or diastolic BP (DBP) equalor
greater than 90mmHg, and/or taking an anti-
hypertensive drug (1). Participants were classified
as normal: SBP<120mmHg and DBP<80mmHG
and/or DBP of 80-90, stage 1 hypertension: SBP
of 140-159mmHg and/or DBP of 90-99mmHg,
stage 2 hypertension SBP =160mmHg and/or
DBP =100mmHg (12).

Statistical Analysis

Statistical Package for Social Sciences (SPSS
version 20) was used for data analysis. Descriptive
statistics were used to summarize socio-
demographics and blood pressure data. Bivariate
associations between hypertension and risk
factors were determined. Multivariate logistic
regression was further used to assess significant
factors associated with hypertension. Results were
expressed as odds ratios (OR) with 95%
confidence intervals (Cls). A P-value of >0.05 was
considered statistically significant.

RESULTS

The socio-demographic characteristics of the
study participants are presented in Table 1. A
total of 429 participants took part in the study.
Of these, more than half (59.1%) belonged to
the age group 20-30 years and were single
(57.8%). Males accounted for 52.9% of study
participants, while about two-thirds (65.5%)
earned less than N30,000 and a third (34.7%)
were artisans by profession.

Figure 1 represents blood pressure classification
of the participants. More than half were
hypertensive (51%), while about 49% had normal
blood pressure. Of these, male participants
(58.1%) were more hypertensive than females
(43.1%).

The classification of anthropometrics and blood
pressure according to sex is shown in Table 2. The
BMI (p=0.000) and blood pressure (p=0.021) of
the participants significantly differed between sex.

The association between hypertension and socio-
demographic characteristics are described in
Table 3. Hypertension was significantly associated
with sex (p=0.002), older age (p=0.000), marital
status (p=0.000), income (p=0.020) and BMI
(p=0.003).

Factors associated with hypertension are
summarized in Table 4 using multivariate logistic
regression model. The result shows that female
sex, older age and high BMI were the main risk
factors associated with likelihood of having
hypertension. Participants older than 40 years
were twice more likely to have hypertension
compared to those lower than 40 years of age
(OR=1.96; 95% CL1.03 to 3.72; p<0.04).
Likewise, overweight and/or obesity participants
had three times higher odds of having
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hypertension compared to normal weight odds of having hypertension compared to males
individuals (OR=2.55; 95% CL1.50to 4.34; (OR=0.32;95%Cl10.20t00.52;p<0.001).
p<0.001). On the other hand, females had lower

Table 1: Socio-demographic characteristics of participants (n = 429)

Variables Frequency (n) Percentage (%)
Sex

Male 227 52.9
Female 202 47.1
Age range

20-30 years 254 59.1
31-40 years 94 21.9
41-50 years 28 6.5
51-60 years 24 5.6
61-70 years 16 3.7
71 and years 13 3.0
Mean 1.47 = 0.50

Marital status
Single 248 57.8
Married 181 42.2

Household size

1-3 137 31.9
4-6 190 44.3
7-9 82 19.1
10 and above 20 4.7

Highest educational level

No formal education 15 3.5
Primary education 23 5.4
Secondary education 189 44.1
Tertiary education 202 47.1
Occupation

Trader 114 26.6
Farmer 15 3.5
Civil servant 34 7.9
Artisan 149 34.7
Unemployed 117 27.3

Monthly income (Naira)

Less than 30,000 281 65.5
30,000 - 50,999 108 25.2
51,000 - 70,999 18 4.2
71,000 - 100,999 9 2.1
Above 100,999 13 3.0
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Figure 1. Blood pressure status of respondents.

Table 2: Anthropometrics and blood pressure classification according to sex

Variables

Male Female Total p-value
F % F % F %
BMI (kg/m?) 0.000°
Normal (18.5-24.9 kg/m?) 203 89.4 106 52.6 309 72.0
Overweight/obese (>25 kg/m?) 24 10.6 96 47.5 120 28.0
Hypertension (mmHg) 0.021°
Normal (120/80mmHg) 95 41.8 115 57.0 210 49.0
Pre-hypertension (120-129/80-89mmHg) 62 27.3 42 20.8 104 24.2
Stage 1 hypertension (130-139/90-99mmHg) 42 18.5 24 11.9 16 15.4
Stage 2 hypertension (=140/100mmHg) 28 12.3 21 10.4 49 11.4

* Significant at < 0.05

DISCUSSION

This community-based cross sectional study
examined the prevalence of hypertension and
associated factors among adults in rural
communities in lkwuano Abia State, Nigeria. The
overall prevalence of hypertension was high
(51%) and the factors associated with
hypertension after adjustments were older age
(=40 years), female gender and high BMI.

Result from this study agrees with reported
prevalence of hypertension in high-income
countries which is as high as 45% in USA (2016),
48% in Japan (2015), 50.5% in ltaly and 55.5% in

Finland (2017) (NCD-RISC, 2019).The 51%
hypertension prevalence in this study is way
higher than the national rural prevalence of
26%estimated in 2020 (27).The wide variations in
the reported values across different studies may
be attributed to differences in methodologies
(38), social, cultural as well as behavioural habits
(27). Prevalence of 44.3% (39), 32.8% (40), 44%
(41) and 45.6% (38) have been reported in more
recent studies among rural communities in
Nigeria. In urban areas in Nigeria, lower
prevalence has been reported in Ibadan (33.1%)
(42), Lagos (27.5%) (23) and Anambra state
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(22.8%) (43). The higher prevalence in rural areas
as compared to urban areas could be a function of
lower level of awareness, limited control
measures (32) and unavailable health centres
and basic instruments like sphygmomanometer
(44). On the other hand, a study observed that the
prevalence in rural areas (44.5%) is as high as
observed in urban areas (45). This could be due to
the recent trends in globalization, urbanization,
nutrition transition and current preference for
western-oriented lifestyle of rural communities
which was initially common in urban areas and
high-income countries (38). The observed high

prevalence of hypertension shows that Nigerian
adults are at high risk of increase in rates of
hypertension. This portends serious public health
challenges and has important implications for
increasing the national burden of NCDs in the
near future in adults especially those in rural
areas.

In the bivariate analysis, the current study found
that age, sex, marital status, income and BMI
were significantly associated with hypertension.
Similar findings have been reported by other
authors (38, 46, 47, 48). In the bivariate analysis,
a significant relationship was observed between

Table 3: Association between hypertension and socio-demographics

Variables Hypertension, n (%) x> p-VaIue|
Sex

Male 132 (58.1) 9.727 0.002°
Female 87 (43.1)

Age

<40 years 160 (46) 18.974 0.000°
=40 years 59 (72.8)

Marital status

Single 108 (43.5) 13.233 0.000°
Married 111 (61.3)

Household size

1-3 64 (46.7) 1.513 0.219
>3 155 (53.1)

Educational Level

No formal education 11 (73.3) 3.089 0.079
Formal education 208 (50.2)

Occupation

Unemployed 55 (47) 2.344 0.305
Employed 164 (52.6)

Income

<30,000 132 (47) 5.653 0.020°
=>30,000 87 (58.8)

BMI (kg/m?)

Normal 144 (46.6) 8.742 0.003°
Overweight/obese 75 (62.5)

*significant at p<0.05, X’=Chi square
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Table 4: Multivariate binary logistic regression for risk factors of hypertension

Variables Standardized AOR (95% CL) p-Value
Sex

Male Ref

Female -1.137 0.32 (0.20-0.52) 0.000°
Age

<40 years Ref

=40 years 0.672 1.96 (1.03-3.72) 0.040°
Marital status

Single Ref

Married 0.431 1.54 (0.92-2.59) 0.104
Household size

1-3 Ref

>3 0.241 1.27 (0.82-1.97) 0.280
Educational level

No formal education Ref

Formal education -0.548 0.58 (0.17-2.01) 0.388
Occupation

Employed Ref

Unemployed 0.048 1.05 (0.82-1.34) 0.704
Income

<30,000 Ref

=30,000 0.369 1.45 (0.56-3.75) 0.447
BMI (kg/m?)

Normal Ref

Overweight/obese 0.935 2.55 (1.50-4.34) 0.001°

*significant at p<0.05

marital status and hypertension (p=0.000),
however, when adjusted the effect of marital
status on hypertension showed no statistical
association. This is consistent with a prospective
study in Portugal which found no predictive role of
marital status in the incidence of hypertension
(49). We therefore speculate that this association
maybe due to married individuals having better
sleep, less stress and better moods than
unmarried/divorced/widowed individuals.

The multivariate regression analysis showed that
an increase in the prevalence of hypertension was
associated with aging, and this is tandem with
other studies (27, 50, 23,51, 52,53, 54, and 55).
This can be attributed to the stiffing and
hardening of the aorta and artery walls that
increase with age (56). Research has also
indicated that blood vessels naturally harden with
age, losing their elasticity. This may be a possible
explanation for older people/ adults being more
at risk of developing high blood pressure

compared to young adults (57).

Our study further confirms sex as an important
determinant of hypertension, with females having
lower odds of having hypertension compared to
males. Hypertension prevalence of 77.7%
(females) and 24.4% males (40) and 52.3% and
29.2% (41) have been reported in rural areas.
Studies in urban areas have shown the
prevalence to be higher in males compared to
females (42, 23). Gender differences in blood
pressure have been mainly attributed to
behavioural risk factors such as smoking, alcohol
consumption physical activity level, obesity,
dietary habits and genetics (58). However, recent
studies included, biological sex differences,
health-seeking behaviours of women, socio-
economic and socio-religious status of men as the
considerable factors that attributes to sex
differences for hypertension (59, 52, and 60).
Obese participants in this study had three-fold
risk of hypertension which was consistent with
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many studies showing positive association
between increasing BMI and increasing rate of
hypertension (52, 61, 62, 45, 46, 63). The link
between obesity and hypertension have been
explained by various epidemiological,
biochemical, pathophysiological and functional
mechanisms, some of which includes the increase
in cardiac input and peripheral resistance of
arterioles due to increased weight gain as well as
angiotensinogen production serving as a cause
and effect of adipocyte hypertrophy, which leads
to elevation of blood pressure (64, 65).
Furthermore, recent trends in urbanisation and
nutrition transition has caused a change in
lifestyle behaviours which leads to obesity and
subsequently results in hypertension (56).

The cross sectional nature of the study did not
permit examination of causal relationships
between hypertension and identified factors.
Another limitation is that blood pressure readings
was taken at a single contact, however, as
recommended by American Heart Association
(AHA), subsequent readings were collected at
intervals for respondents that had high SBP
and/or high DBP in order to verify the result (66).

CONCLUSION

Hypertension prevalence is on the rise among
rural community dwelling adults. This confirms
the growing concern that hypertension is a public
health concern. It is therefore recommended that
aggressive and routine screening of adults for
early hypertension diagnosis be carried out in
order to prevent the- damaging consequences if
left untreated. Educational programs aimed at
maintaining normal arterial blood pressure
should also be implemented by healthcare
providers at the grassroots.
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