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Abstract: Cardiovascular diseases (CVD) are a leading cause of death worldwide. There is a rising prevalence of
CVDs in Nigeria, including in rural communities. The present study assessed the total CVD risk among two rural communities in Bayelsa State, South-south Nigeria. Adults aged ≥ 40 years in 264 randomly selected households in two
rural communities in Bayelsa State were interviewed in this descriptive cross-sectional survey. Using a structured
questionnaire, data on socio-demographic characteristics, anthropometry, blood pressure (BP) and random blood
sugar measurements were obtained. The WHO/ISH risk assessment chart for the African sub-region was used to
estimate the 10-year total risk of fatal or non-fatal CVD events using five predictor variables: age, gender, smoking,
systolic BP, and coexistence of diabetes mellitus (DM). Of the 264 participants, majority was men (70.1%) and married (93.2%). Mean age was 50.9±8.1 years. Most participants were overweight (53.4%), add salt to food on table
(97.0%), lead a sedentary lifestyle (79.2%) and greater than a third of participants (36.7%) were known hypertensive
patients. Using the WHO/ISH risk prediction chart for Africa, 90.0% and 10.0% of the study population had low and
moderate risk, respectively of developing cardiovascular events in 10 years. As the age of participants increases,
the 10-year risk of a cardiovascular event increased (X2-48.9; P-0.001). History of hypertension (X2-20.0; P-0.001),
DM (X2-5.87; P-0.016) and smoking (X2-23.42; P-0.001) were significantly related to the level of 10-year cardiovascular event risk. Sex showed no significant relationship. There is a high prevalence of several cardiovascular risk
factors in this rural population, though the 10-year risk of CV event is still low. CVD risk in rural communities requires
awareness, monitoring and an integrated approach in their prevention, detection, and treatment.
Keywords: Cardiovascular diseases, WHO/ISH risk prediction chart, risk categories, 10-year total risk of fatal or
non-fatal CVD events, rural communities

Cardiovascular diseases (CVDs) make up nearly
a half of all non-communicable disease (NCD)
related deaths [1, 2]. Over three quarters (79%)
of the global disease burden attributed to cardiovascular disease affect people less than 70
years of age and a substantial portion of CVD
deaths (46%) are of people less than 70 years
of age [3]. CVDs such as stroke, hypertensive
heart disease, and ischemic heart disease are
leading causes of Disability Adjusted Life Years
(DALYs) globally and constitute a major barrier
to sustainable human development [4, 5].

Angola, and Côte d’Ivoire suffer more premature mortality from non-communicable diseases than other African countries [4]. In 2016, the
World Health Organization (WHO) revealed that
NCDs account for 29% of all deaths in Nigeria,
with CVDs accounting for 11% [6]. CVDs like
hypertension, stroke, and heart failure have
been on the increase in Nigeria, over the past
20 years [6]. Between 1990 and 2015, all highincome and some middle-income countries had
significant declines in the age-standardized
death rate due to CVD but no significant changes were detected over the same time period for
most of sub-Saharan Africa [4].

The 2015 Global Burden of Disease (GBD)
study estimated 422.7 million prevalent cases
of CVD [4]. Several countries including Nigeria,

Access to effective health care interventions
and variations in exposure to modifiable risk
factors such as obesity, dyslipidaemia, hyper-
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tension, alcohol abuse and cigarette smoking
account for regional differences in CVD [7-12].
Cardiovascular diseases have a tremendous
impact on healthcare spending in both developed and developing countries, costing the
USA health care system $214 billion per year
with additional $138 billion in lost job productivity [13]. CVD places a significant economic
burden on low- and middle-income countries
which have limited resources for its management given competing health priorities [14]. In
Nigeria, an assessment of the costs of cardiovascular disease (CVD) prevention care in a
rural setting, assessed using international
guidelines, found the individual costs of CVD
prevention care was $144 per year. The major
contributory factors were drugs ($39) and diagnostic tests ($36). The cost of hypertension
care was $118 and that of diabetes care $263
per patient per year [15].
Regular physical activity, a healthy diet and
smoking cessation are appropriate and effective measures for preventing CVD events in
both younger individuals and the elderly.
Detection and treatment of raised blood pressure, abnormal blood lipids and blood glucose
reduce risk of CVD events [16]. Reductions of
CVD morbidity and premature deaths can be
achieved through several strategies, including;
targeting reduction in risk factors at the population level, primary prevention strategies that
are individual based (to prevent onset of CVD)
and finally prevention of disease progression in
persons who already have CVDs, through secondary prevention and treatment strategies
[17].
Given the interplay of multiple risk factors in
the aetiology of CVDs, using a single risk factor
in predicting cardiovascular risk would be insufficient [18]. Adopting risk charts that consider
several probable determinants in assessing
total cardiovascular risks would be a more
holistic approach [19-24]. Total CVD risk is
defined as the probability of an individual’s
experiencing a CVD event (e.g., stroke or acute
myocardial infarction) over a time period, for
example 10 years [25]. Total CVD risk is dependent on an individual’s CVD risk factor profile,
age and sex. It will therefore be higher for older
persons with several coexisting risk factors
than younger individuals with fewer risk factors
[25]. Several studies suggest that adopting
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treatment strategies based on assessment of
total CVD risk, offers considerable financial
savings compared to treating each risk factor
as a single entity [26, 27].
The total risk approach has been implemented
in both developed and developing countries
(after some adjustments for developing countries) [21-23]. CVD risk scores are useful clinical tools for quick and consistent estimation of
individuals’ total CVD risk and can also be used
to estimate and monitor population distribution
of CVD risk [17, 26-35]. Several risk charts for
CVD risk assessment of individual patients
have been described [36-39].
The World Health Organization (WHO) and the
International Society of Hypertension (ISH)
have developed CVS risk prediction charts
based on the Framingham equations for regional use, using the best of available risk factors
and mortality data of low- and middle-income
country (LMIC) populations [20, 24]. They were
developed for use in LMICs including Nigeria
that do not have refined risk prediction charts.
The predictor variables of age, gender, smoking, systolic blood pressure, plus or minus cholesterol and coexistence of diabetes mellitus
are used to categorize participants into different CVD risk groups using the charts. These
charts are cost-effective and can be applied in
low resource-settings to predict a ten-year risk
of major cardiovascular outcomes. Using the
chart, a primary health care worker in a LMIC
can identify persons at high CVD risk and refer
if necessary for appropriate treatment to the
next level of care. This way, the WHO/ISH risk
prediction charts and accompanying guidelines
can improve the effectiveness of cardiovascular risk management, even in resource settings
that lack cardiologists and sophisticated technology. The WHO/ISH charts are designed to
assist physicians in timely preventive measures
and reduce the burden of CVDs on healthcare
systems of LMIC countries [24, 25, 27]. WHO/
ISH risk score can be calculated using either of
two sets of risk prediction charts (plus and
minus blood cholesterol) [20, 24, 25]. The categorization by the chart with or without cholesterol estimation has been shown to be similar
in predicting the risk of fatal events for women
and men [40]. The risk categories of the 10-year
total risk of fatal or non-fatal CVD events
include: “low risk” < 10%, “moderate risk” 10 -
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< 20%, “high risk” 20 - < 30% and “very high
risk” ≥ 30% [25, 41].
The practice notes which accompanied the
WHO/ISH risk score charts are also used to further adjust and fully categorize each participant
and are meant to aid clinicians in interpreting
and adjusting individuals’ risk when there are
other CVD risk factors present which are not
included in the risk score calculations. These
notes state persons with persistent blood pressure ≥ 160/100 mm/Hg or with blood cholesterol levels ≥ 8.0 mmol/l should be considered
in the high-risk category regardless of risk calculations using the charts. Also, “CVD risk may
be higher than what is indicated by the charts”
in persons with ages or blood pressures
approaching the next chart category, persons
currently on antihypertensive therapy, obesity,
sedentary lifestyle, low socioeconomic status,
premature menopause, close family history of
CVD or stroke, raised pulse rate, raised triglyceride or low HDL cholesterol levels and a range
of other biochemical markers. The WHO/ISH
risk prediction charts can be used by health
care professionals to match the intensity of
CVD risk factors management with the likelihood of CVD events. The charts may motivate
patients to change their behaviour if used to
explain the likely impact of interventions on the
patient’s risk of developing CVD [25].
Cardiovascular risk factors have been thought
to be less common in rural communities compared to urban areas because of their traditional lifestyle compared to the western lifestyle of
urban dwellers. However, a rising trend of cardiovascular disease risk factors including
hypertension and obesity has been observed in
rural communities [42, 43]. Using WHO/ISH risk
prediction chart as an easy and inexpensive
screening tool in predicting cardiovascular
events, total cardiovascular risk can be estimated in rural communities. Several studies
have found these charts useful in quantifying
individual’s 10 years risk of developing CVDs
[26, 44].
A cross-sectional study involving two rural communities in India revealed a high burden of CVD
risk as assessed by WHO/ISH risk prediction
charts’ [44]. Their study assessed the prevalence of CVD risk factors and estimated the cardiovascular risk among adults aged > 40 years.
They found seventeen percent of the rural pop-
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ulations studied had moderate to high risk for
cardiovascular events using WHO/ISH risk prediction charts. Also, CVD risk factors such as
smoking, alcohol, low levels of High-Density
Lipoprotein (HDL) cholesterol were found in
32%, 53%, 56.3%, and 61.5% of the study participants, respectively. A similar study in Nepal
revealed a large proportion of Nepalese rural
population were at moderate and high 10 years
CVD risk [44, 45]. Most studies in Nigeria have
focused on assessments of the prevalence of
CVD risk factors but not the risk of future cardiovascular events [46, 47]. However, information gathered on prevalence of CVD risk factors
alone is not adequate in providing needed
knowledge on the risk of future cardiovascular
events. Also, in order to implement cost-effective methods to prevent CVDs, information is
needed on the proportion of persons in low,
intermediate or high cardiovascular risk strata.
This stratification would afford the health care
workers especially in low resource settings like
ours, the opportunity of prioritizing interventions by allocating available resources to persons with high total cardiovascular risk.
Presently, there is scarcity of data on cardiovascular event risk estimation in Nigeria.
Therefore, this study assessed the total CVD
risk among two rural communities in Bayelsa
State, South-south Nigeria in the Niger Delta
region of Nigeria, with a view to identifying
patients who may be asymptomatic but at different levels of risk of developing CVDs using
the WHO/ISH risk prediction charts.
Materials & methods
Study area
Bayelsa state is one of the six states in the oil
rich Niger Delta region, created in the year
1996 from Rivers State, in the south-southern
region of Nigeria. It is bounded by Delta state
on the north, Rivers state on the east and the
Atlantic Ocean on the western and southern
parts. There are 8 local government areas (LGA)
in the state of which Yenagoa LGA accommodates the state’s administrative headquarters.
Yenagoa LGA has an area of 706 km2 and a
population of 353,344 comprising of 187,791
male and 165,553 females with an estimated
annual exponential growth rate of 2.9 as at the
2006 National Census [48]. Most of its communities are surrounded by water, making them
inaccessible by road [49]. The state is mainly
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inhabited by the Ijaw tribe but is also home to
other Nigerians and foreigners. The major
crafts in the communities are canoe building,
pottery, fish net and fish traps making, basket
and mat making, fishing, and farming while
some work in the government civil service
mainly as clerical staff and other administrative
positions depending on their level of education.
The study was carried out at Okolobiri and
Obunagha communities, both of which are oil
producing communities and engage in fishing
and farming as a source of livelihood in the
Yenagoa LGA of Bayelsa state.
Study design
The study was a descriptive cross-sectional
study estimating population total CVD risk in
two rural communities in Bayelsa State, using
the WHO/ISH risk prediction charts.
Study population
The study population comprised all aged 40
years above in households in the selected
communities.
Sample size
We calculated sample size using the formula
for estimation of single proportion in a population greater than 10,000 [50] stated below:
2

N=

Z PQ
# DEFF
2
d

Where N = number of participants, Z = 1.96, P
= prevalence (11% or 0.11), Q = 1-P, d = 0.05,
DEFF is the design effect to account for the
clustering effect that is usually associated with
community surveys. A design effect of 1.5 was
employed in the sample size estimation. Using
a prevalence of 11% for CVD in Nigeria as
reported by WHO [6], a minimum sample size of
225 participants was obtained. Adjusting for
non-response with a non-response rate of 10%,
sample size was further increased to 248 participants. However, we eventually sampled a
total of 264 persons aged 40 years and above.
Sampling technique
Yenagoa LGA is made up of 15 administrative
wards, 6 wards are considered urban, while the
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other 9 wards are made up of rural communities. Of the 9 rural wards, one ward (Okolobiri)
was selected by simple random sampling (balloting). Okolobiri ward is made up of four communities out of which 2 communities (Okolobiri
and Obunagha) were selected for the study by
simple random sampling (balloting). After a
house mapping exercise in the selected communities a systematic random sampling was
employed in selecting houses/households for
the study in the 2 communities. Appropriate
intervals were determined in both communities
to ensure 124 houses were selected from each
community. Some houses were inhabited by
more than one household, households for the
study in such houses were selected by balloting. One adult aged 40 years and above was
chosen in each household. In situations where
selected participants were unwilling to participate or no eligible adult in the household, the
selection criteria is applied in the next house
before returning the sequence of the systematic sampling.
Study instrument (questionnaire)
The study used an interviewer-administered
questionnaire developed by the researchers
using the WHO STEP wise approach to surveillance guidelines [17, 51] which has been used
in studies of total CVD risk in several populations. This was used to gather information on
selected demographic characteristics including
gender, age, dietary intake, physical activity,
tobacco and alcohol use, systolic and diastolic
blood pressures, and presence or absence of
diabetes mellitus.
Study procedures
Using an information sheet and consent form
prepared for the study, the objectives, procedure, and benefits of the study were explained
to participants and written informed consent
was obtained. Thereafter the questionnaire
was administered, participants were examined,
and blood samples taken for laboratory investigation by trained research assistants. Research
assistants (RAs) were 3 house officers and a
resident doctor trained by the investigators on
how to obtain the required measurements.
Training of RAs was for two days and lasted 3
hours daily, during which the objectives of the
study were emphasized, and they were taught
how to take the required measurements in

Am J Cardiovasc Dis 2021;11(3):300-315

CVD event risk estimation in a rural Nigerian Community
the study, in a consistently accurate manner.
Training ended with a field trial where RAs were
watched and corrected to ensure compliance
to study procedure. The data collection exercise was done over a period of 3 months
between October and December 2020.
Physical examination included measurements
of height and weight, waist circumference,
blood pressure, and collection of blood samples for random blood sugar using standard
protocols [51-54]. Height was measured with
each participant standing with his/her feet
together, no shoes on, and with their back to a
rigid tape measure, head held high, looking
straight on at a spot on the opposite wall. A flat
rule was placed on the participant’s head to
flatten any hairs present. The measurement
was taken to the nearest centimeter, at the
point where the flat rule touched the rigid tape.
Body weight was measured in kilograms (kg)
using a standardized weight scale, while the
participants wore only light clothing.
Waist circumference (WC) was measured to the
nearest 0.1 centimeter, using a non-stretch linear tape which was applied approximately midway between the lower margin of the last palpable rib and the top of the iliac crest [53]. Hip
circumference (HC) was measured across the
widest diameter of the hips over the greater trochanters, also to the nearest centimeter.
An Accoson mercury sphygmomanometer was
used for the measurement of the brachial
artery systolic and diastolic blood pressures at
Korotkoff 1 and 5 respectively, with participants seated, after resting for 5 minutes [55,
56]. Two BP recordings were taken from the
right arm of patients, with measurements taken
at 5-minute intervals. The average of two measurements was then used for the analysis [55,
56].
Random blood glucose levels were determined
before participant’s lunch using an Accucheck
glucometer. Additional risk factors such as persons on anti-hypertensive medication(s), obesity (BMI > 30 Kg/m2, WC > 94 cm in men or >
90 cm in women), raised resting pulse rate >
90 bpm [57-59], sedentary lifestyle defined by
less than 30-45 minutes brisk walking for up to
3-5 times a week [60-62], that may put individuals at greater total CVD risk than indicated
by the charts were also considered.
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Data analysis
Data collected was checked for completeness
at the end of every research day and entered
into into Microsoft Excel sheet for cleaning.
This was then imported into SPSS version 23
for analysis. Continuous variables were summarized as mean, standard deviation and
range while categorical variables were presented as frequencies and proportions. The body
mass index (BMI) was calculated as weight
divided by the square of the height in metres
(kg/m2). Using WHO guidelines, obesity was
defined as a BMI of ≥ 30 kg/m2 [1, 52]. BMIs of
< 18.5 kg/m2, 18.5-24.9 kg/m2 and 25-29.9
kg/m2 was characterized as underweight, normal and overweight respectively [51, 52].
Abdominal obesity was defined using the WC
cut-off of 94 cm for men and 80 cm for women,
waist-to-hip ratio (WC divided by HC) > 0.90 in
males and > 0.85 in females and waist-toheight ratio (WHtR) of ≥ 0.5 [53, 54]. Diabetes
mellitus and impaired glucose tolerance will be
defined by random blood glucose of ≥ 11.1 and
≥ 7.8 mmol/L, respectively or if there was a
prior diagnosis of DM with use of insulin or oral
hypoglycemic drugs. Hypertension was defined
according to World Health Organization/
International Society of Hypertension guidelines (WHO/ISH) as systolic blood pressure
reading (SBP) ≥ 140 mmHg and/or diastolic
blood pressure reading (DBP) ≥ 90 mmHg [55,
56]. Significant alcohol intake was defined as
21 units for men and 14 units for women.
The proportion of participants in the different
CVD risk categories was obtained and the
relationship of sociodemographic, clinical, and
medical factors was explored using a Chisquare test of proportion. Level of Significance
was set at p Value < 0.05.
Ethical issues
The study was conducted in accordance with
the Helsinki declaration [63], and ethical clearance (application form no NDUTH REC/2020/
10256) was obtained from the Research and
Ethics committee of the Niger Delta University
Teaching Hospital. Voluntary written informed
consent was obtained from the study participants. All data was handled with strict confidentiality.
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Table 1. Sociodemographic information of Study participants
Characteristics
Frequency (N = 264) Percent (%)
Sex of Respondents
Male
185
70.1
Female
79
29.9
Age of Respondents
40-49 years
118
44.7
50-59 years
99
37.5
60-69 years
42
15.9
70-79 years
5
1.9
Mean (SD) age in years
50.9 (8.1)
Marital Status
Single
18
6.8
Married
246
93.2

Results
Sociodemographic characteristics
A total of two hundred and ninety-three were
assessed for eligibility to participate in the
study, however, only two hundred and sixty
four persons consented and fully participated
in the study, giving a participation rate of 90%.
Nineteen persons (6.5%) considered eligible for
the study declined participation while 10 persons (3.5%) who commenced the study stopped
at the point of examination and blood sample
collection.
Of the two hundred and sixty four participants,
Table 1 revealed that majority were men
(70.1%) and 29.9% were women. Most participants were in the 4th and 5th decades of life
(44.7% and 37.5% respectively) and married
(93.2%).
Anthropometric measures, clinical features,
and Social factors among participants
Tables 2 and 3 summarizes the anthropometric
measures, clinical features, and social factors
among the study participants. The mean body
mass index and waist circumference was 26.6
kg/m2 and 90.0 cm with standard deviations of
3.4 kg/m2 and 12.2 cm, respectively (Table 2).
Table 2 further reveals systolic and diastolic
blood pressure ranged between 90-180 mmHg
and 50-110 mmHg, respectively. Among the 33
participants (12.5%) that smoke cigarettes, the
mean quantity was 5.1±3.8 pack years and out
of the one hundred participants who drank
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alcohol, the mean alcohol consumption
was 28.7±2.1 units (Table 2). Greater
than a third of participants (36.7%) were
known hypertensive patients, while only
1 of every twenty participants were
known diabetic (5.3%) prior to this study
(Table 3). Also, Table 3 shows that most
participants were overweight (53.4%),
add moderate salt to food on table
(65.9%) and perceive their level of stress
as ‘moderate’ (76.5%). Slightly above half
(56.8%) and about a third of participants
(29.9%) had family history of hypertension and Diabetes mellitus, respectively.
Risk of cardiovascular event in 10 years
among participants

Using the WHO/ISH risk prediction chart for
Africa, 90.0% of the study population has low
risk (< 10%) of developing cardiovascular
events in 10 years while 10.0% of the study
population has a moderate risk (10-19%) of a
10 year cardiovascular event development
(Figure 1). High risk (≥ 20%) was not found in
participants at the time of this study.
Relationship between risk of CV event and sociodemographic features and clinical factors
As the age of participants increased, the
10-year risk of a cardiovascular event increased
(X2-48.9; P-0.001) while sex showed no significant relationship with the level of cardiovascular risk in this study. History of hypertension
(X2-20.0; P-0.001), diabetes mellitus (X2-5.87;
P-0.016) and smoking (X2-23.42; P-0.001) were
significantly related to the level of 10-year CV
event risk (Tables 4 and 5).
Discussion
We found a high prevalence of several cardiovascular risk factors in this population of rural
men and women. The prevalence of hypertension in our study is 56.4% (149) out of which
only 97 (36.7%) are aware, so 52 persons
(19.7%) were newly diagnosed hypertensives in
this study. Hypertension is a major risk factor
for cardiovascular diseases and contributes
greatly to cardiovascular morbidity and mortality in Africa, with Nigeria as the most populous
country in the continent, contributing hugely to
this burden [64]. Prevalence of hypertension in
Nigeria is among the highest in Africa [65].
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Table 2. Anthropometric measures, Clinical features, and Social factors among participants
Characteristics
Number Mean (SD)
Anthropometric measurements
Weight
264
80.6 (12.5)
Height
264
1.74 (0.08)
Body mass index (in kg/m2)
264
26.6 (3.4)
Waist circumference (in cm)
264
90.0 (12.2)
Waist-to-hip ratio
264
0.91 (0.08)
Waist-to-height ratio
264
0.53 (0.07)
Clinical features
Pulse (beats per minutes) - median
264
78.6 (8.9)
Systolic blood Pressure (in mmHg)
264 130.4 (15.8)
Diastolic blood pressure (in mmHg)
264
83.4 (9.9)
Random blood sugar
264
5.3 (1.2)
Social factors
Quantity of water intake (in litres/day) 264
2.9 (0.6)
Quantity of Cigarette (in pack years)
33
5.1 (3.8)
Quantity of Alcohol intake (in Units)
100
28.7 (21.1)

Range
51.7-119.9
1.52-1.98
19.2-37.8
68.0-130.0
0.67-1.27
0.40-0.74
60.0-112.0
90.0-180.0
50.0-110.0
3.2-9.6
1.0-4.0
1.0-20.0
1.0-70.0

Table 3. Clinical and Social risk factors for cardiovascular events
among participants
Characteristics
Clinical Features
BMI Categories
Underweight
Normal Weight
Overweight
Obese
History of Hypertension
Present
Absent
History of Diabetes
Present
Absent
Social Factors
Smoking
Yes
No
History of Alcohol intake
No history of intake
Insignificant Intake
Significant Intake
Daily Fruit Intake
Yes
No
Exercise
Yes
No
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Frequency (N = 264) Percent (%)

2
76
141
45

.8
28.8
53.4
17.0

97
167

36.7
63.3

14
250

5.3
94.7

33
231

12.5
87.5

163
28
73

61.7
10.6
27.7

52
212

19.7
80.3

55
209

20.8
79.2

Data from a recent nationwide survey showed an overall age-standardized prevalence of hypertension of
38.1% with prevalence
rates ranging from 20.9%
in the North-Central to
52.8% in the South-East
region [65]. However, prevalence rates in their study
did not differ significantly
(P > 0.05) among rural
and urban dwellers; 39.2%
versus 37.5% respectively
[65]. The finding of a high
prevalence of hypertension
in our study agrees with
findings of a growing trend
of hypertension in rural
dwellers and a closing up
of the rural-urban gap of
hypertension prevalence
[42, 43, 65]. The adoption
of lifestyles that fuel hypertension may be responsible for the narrowing
urban-rural gap in prevalence of hypertension [66,
67]. Our study also showed
most participants were
overweight (53.4%), add
salt to food on table (97%),
and most had a sedentary
lifestyle (79.2%), all of which are established risk factors for developing hypertension [68-73]. The population of Nigeria has been
growing at a steady rate
[74], resulting in dwindling
availability of farm land
and this combined with the
pollution of streams and
rivers [75] encourage rural
dwellers to divert to more
non-farming and non-fishing occupation for their
livelihood [76, 77]. These
less manual labour driven
activities encourage sedentary life style and consumption of processed saltrich food [65, 78].
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Intake of Extra salt (adding salt on Table)
None
Little
Moderate
A lot
Perception of stress level
Mild
Moderate
Severe
Family History of Hypertension
Yes
No
Family history of Diabetes mellitus
Yes
No
*BMI means Body mass index.

Figure 1. 10-year cardiovascular event risk among
study participants.

Previous studies have shown that although
hypertension is as common in rural areas as
urban areas [43, 65], there is better awareness
of hypertension in urban than rural areas [65].
In our study, almost one fifth of the participants
(19.7%) that were discovered to be hypertensive were not aware of their hypertensive status prior to the study. Furthermore, of the 97
that were aware of their hypertension only 15
(5.7% of the study population) have their BP
well controlled during the survey. Detection and
treatment rates of hypertension remain low in
sub-Saharan Africa because of poor awareness
and a highly deficient, underfunded health system [79]. The challenges of low awareness of
hypertension include a high rate of unmet
needs in hypertension care, low rates of treatment and BP control [80]. Factors responsible
for low rates of awareness of BP status and
treatment include poor access to health care,
poor health seeking behaviour, poorly managed
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8
79
174
3
28
202
34
150
114
79
185

3.0
29.9
65.9
1.1

health systems and patients’ non-adherence to prescribed therapies [81, 82].

In our study, slightly above
half (56.8%) and about
a third of participants
(29.9%) had family history
10.6
of hypertension and diabe76.5
tes mellitus, respectively.
12.9
Our finding agrees with previous studies which have
56.8
shown an increased preva43.2
lence of hypertension amongst first-degree relatives
of hypertensive patients
29.9
[83-85]. A positive family
70.1
history of hypertension is a
risk factor for hypertension, dyslipidemia, Type 2
diabetes mellitus, obesity, and CVDs [83-85]. A
positive family history of Type 2 diabetes mellitus may increase the risk of a person becoming
diabetic by up to 40% [86].
Using the WHO/ISH risk prediction chart for
Africa, 90.0% of our study population had low
risk, that is < 10% risk of developing cardiovascular events in 10 years while 10.0% of the
study population has a moderate risk of developing a cardiovascular event in 10 years. Our
study agrees with findings using WHO/ISH risk
prediction charts in three developing countries
Cambodia, Malaysia, Mongolia that showed the
majority of people in all three countries had low
risk of a 10-year CV event ranging from 89.6%
in Mongolia, to 97% in Cambodia. This is similar
to our findings of 90.0% having low risk of
10-year CVD risk [17]. Cardiovascular disease
risk is typically lower in rural areas because of
their traditional lifestyles, eating habits, physically tasking work and cultural practices, but
the trend is changing with adoption of western
lifestyles and urbanization of some of our rural
communities [18, 65-67].
Our study also showed 10.0% of the study population had a moderate risk of a 10-year cardiovascular event, however, high risks (≥20% risk)
were not found in participants in the current
study at the time of this study. Prevalence of
high total CVD risk has been estimated to be
less than 10% in people aged 40 or over in several LMIC countries including China 1.1%, Cuba
2.8%, Iran 1.7%, Georgia 9.6%, Nigeria 5.0%,
Pakistan 10.0% and Sri Lanka, 2.2% [26]. It is
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Table 4. Relationship between risk of CV event, sociodemographic features, and family history of
medical conditions
Characteristics
Sex of Respondents
Male
Female
Age of Respondents
40-49 years
50-59 years
60-69 years
70-79 years
Marital Status
Single
Married
Family History of Hypertension
Yes
No
Family history of Diabetes mellitus
Yes
No

Total
N = 264

Risk of CV event
Low Freq (%)
Moderate Freq (%)

X2

df

P Value

185
79

163 (88.1)
75 (94.9)

22 (11.9)
4 (5.1)

2.91

1

0.088

118
99
42
5

115 (97.5)
93 (93.9)
28 (66.7)
2 (40.0)

3 (2.5)
6 (6.1)
14 (33.3)
3 (60.0)

48.9

3

0.001*

18
246

17 (94.4)
221 (89.8)

1 (5.6)
25 (10.2)

0.40

1

0.527

150
114

134 (89.3)
104 (91.2)

16 (10.7)
10 (8.8)

0.26

1

0.609

79
185

68 (86.1)
170 (91.9)

11 (13.9)
15 (8.1)

2.11

1

0.146

*Statistically significant at p<0.05. CV event means cardiovascular event.

Table 5. Relationship between Risk of CV event and clinical factors
Characteristics
Body mass index
Underweight
Normal weight
Overweight
Obese
History of Hypertension
Yes
No
History of Diabetes
Yes
No
Smoking History
Yes
No
History of Alcohol intake
No history of intake
Insignificant Intake
Significant Intake
Daily Fruit Intake
Yes
No
Exercise
Yes
No

308

Total
N = 264

Risk of CV event
Low Freq (%) Moderate Freq (%)

X2

df

p Value

2
75
141
46

1 (50.0)
68 (90.7)
126 (89.4)
42 (93.3)

1 (50.0)
7 (9.3)
15 (10.6)
4 (6.7)

4.25

3

0.236

97
167

77 (79.4)
161 (96.4)

20 (20.6)
6 (3.6)

20.03

1

0.001*

14
250

10 (71.4)
228 (91.2)

4 (28.6)
22 (8.8)

5.87

1

0.016*

33
231

22 (66.7)
216 (93.5)

11 (33.3)
15 (6.5)

23.42

1

0.001*

163
28
73

149 (91.4)
23 (82.1)
66 (90.4)

14 (8.6)
5 (17.9)
7 (9.6)

2.32

2

0.314

52
212

49 (94.2)
189 (89.2)

3 (5.8)
23 (10.8)

1.21

1

0.271

55
209

51 (92.7)
187 (89.5)

4 (7.3)
22 (10.5)

0.52

1

0.471
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Intake of Extra salt (adding salt on Table)
None
Little
Moderate
A lot
Perception of stress level
Mild
Moderate
Severe

8
79
174
3

8 (100.0)
67 (84.8)
160 (92.0)
3 (100.0)

0 (0.0)
12 (15.2)
14 (8.0)
0 (0.0)

4.38

3

0.224

29
201
34

26 (89.7)
181 (90.0)
31 (91.2)

3 (10.3)
20 (10.0)
3 (8.8)

0.05

2

0.975

*Statistically significant; CV - Cardiovascular.

therefore not surprising that none of our study
participants had a high risk of 10-year CV event
in the population which had a predominant age
group of 40-49 years.
Our study found as the age of participants
increased, the 10-year risk of a cardiovascular
event also increased (X2-48.9; P-0.001) while
sex showed no significant relationship with the
level of cardiovascular risk in this study. This is
in keeping with previous studies showing
increasing age as an important risk factor for
CVD event risk [87, 88]. Prioritizing screening of
CVD risk factors and possibly pharmacological
interventions may reduce risk of CVD events in
middle aged and elderly persons. The lack of
significant sex difference in the 10-year risk of
CVD in this population is similar to the findings
by Otgontuya et al [17] in assessment of total
CVD risk in three LMICs. They found that
although a higher proportion of men had moderate to high total CVD risk than women, the
differences were not statistically significant,
and the risk among both women and men
increased significantly with age just as was
found in our study. Cardiovascular disease
(CVD) has remained one of the most common
causes of death in both men and women in the
developed world. Women account for over half
of the nearly 1 million deaths annually that is
caused by CVD in the United States [89].
However, historically, CVD risk factors in women
have been insufficiently recognized and diagnosed, and less aggressively treated [90-92]. A
five-year retrospective study in Nigeria has
shown a rising trend of CVD among Nigerian
women [93]. A survey of prevalence of cardiovascular risk factors among Nigerian adults
found no gender differences in prevalence of
CVD risk factors such as pre-diabetes, diabetes, hypertension, central obesity, low high density lipoprotein, hypertriglyceridemia and hyper309

cholesterolemia, however they recorded significant gender differences in the levels of total
cholesterol, triglyceride, high density lipoprotein cholesterol and body mass index (BMI)
[94].
In our study, history of hypertension (X2-20.0;
P-0.001), diabetes mellitus (X2-5.87; P-0.016)
and smoking (X2-23.42; P-0.001) were significantly related to the level of 10-year CV event
risk in our study. Our finding agrees with several studies showing hypertension is an established risk factor for CVD and BP control has
been shown to be crucial in decreasing CVD
risk [95, 96]. A reduction of systolic BP by 3-5
mmHg has been shown to reduce stroke risk by
2-3% and coronary artery disease risk by 16%
[96]. Increased urbanization has resulted in an
increased prevalence of risk factors such as
smoking, hypertension and diabetes mellitus
which were hitherto rare in rural areas [97, 98].
Increasing life expectancy and urbanisation are
major determinants of CVD in developing countries [99, 100].
Limitations
The use of just two blood pressure readings
taken at one sitting may have affected the prevalence of hypertension. The lack of gender differences may have been influenced by the gender skew towards male preponderance. Also,
the lack of assessment of incomes of the
households and its effect on CV event may
have led to an underestimation of the 10-year
risk of CV event.
Conclusion
The high prevalence of several cardiovascular
risk factors in this rural population is worrisome. Even though the 10-year risk of CV event
is still low in the population, it is pertinent that
Am J Cardiovasc Dis 2021;11(3):300-315
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an effective surveillance and monitoring of traditional CVD risk factors be instituted in this
locality to forestall an increase in risk that may
result from adoption of western lifestyles and
increased life expectancy. CVD risk in rural
communities requires awareness, monitoring
and an integrated approach in their prevention,
detection, and treatment.
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