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Abstract 

Backgrounds  Cardiovascular disease (CVD) risk factors lead to morbidity and mortality among adults globally. In 
Ghana, there is a lack of coordinated efforts at all levels of healthcare service to prevent risk factors of cardiovascu-
lar disease (CVD). This study assessed cardiovascular disease risk factors among residents of resource-limited rural 
settings.

Methods  This descriptive cross-sectional design is the first phase of a two-year community-level study aimed 
at implementing an intervention to reduce CVD risk in a rural community in Ghana. The study population included 
379 people living in the Avenui community. We conducted a nurse-led door-to-door visit, screened for CVD risk, 
provided health education, and collected data using an adapted questionnaire. The data were analyzed using SPSS. 
Categorical data were expressed as frequencies and proportions, and the Chi-Square test of associations. A multivari-
able logistic regression analysis with a backward elimination method was used to examine the association of the risk 
factors with the risk of developing CVD.

Results  The CVD risk among participants was categorized as ‘very high’ (35.4%), high (55.4%), and low or moderate 
(9.2%). There was a positive correlation between lifestyle (r = 0.126, p-value < 0.05), stress (r = 0.114, p-value < 0.05), 
blood sugar level (r = 0.102, p-value < 0.05) inflammation and pain (r = 0.109, p-value < 0.05), and high blood pres-
sure (r = 0.268, p-value < 0.01) with history of CVD. CVD high risk was significantly associated with marital status 
(p-value = 0.001), employment status (p-value = 0.001), perception of personal health (p-value = 0.045), lifestyle 
(p-value = 0.034), knowledge of peripheral arterial disease (p-value = 0.018), and knowledge on deep vein thrombosis 
and pulmonary embolism (p-value = 0.002). The backward multiple logistic regression model was significant (78.912, 
p-value < 0.001) with a non-significant Hosmer and Lemeshow Test (2.145, p-value = 0.976) and a Cox & Snell R Square 
and Nagelkerke R Square of 0.393 and 0.619, respectively. The significant predictors of a ‘very high’ CVD risk include 
marital status being single (p-value = 0.001), those that exercise only two (2) times a week (p-value = 0.001) employ-
ment status being part-time worker (p-value = 0.015), poor perception of overall personal health (p-value < 0.001), 
and those listening to the radio (p-value = 0.024).
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Conclusion  The risk factors associated with CVD were identified to be multiple and interacted variable among rural 
community dwellers. These factors included marital status, exercise, employment, perception of health, and listening 
to the radio. We recommend implementing primary prevention strategies that involve adopting a comprehensive 
assessment and management of the risk factors of CVD in Ghana.
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Background
Cardiovascular disease (CVD) risk factors lead to mor-
bidity and mortality among adults globally. The global 
burden of CVD is expected to rise due to the increas-
ing ageing population, rising incidence of risk factors, 
increasing health disparity and relatively low health 
awareness [1–3]. The World Health Organisation (WHO) 
indicated that CVDs are a group of disorders of the heart 
and blood vessels [1] and account for about 34.0% of all 
global deaths [2, 3]. Also, coronary heart disease and 
stroke are the common cause of the worldwide burden 
of disease, making the WHO concerned about this trend 
[4]. Consequently, in 2017 the burden of deaths associ-
ated with CVD was estimated at 17.8 million people, rep-
resenting about 330 million years of life lost, with over 
35.6 million living with disability in Iran [5]. Individuals 
who develop heart attacks and strokes yearly have one or 
more CVD risk factors, including hypertension, diabetes 
mellitus, high blood lipids, obesity, smoking, and physi-
cal inactivity [3, 6, 7]. There is evidence that CVDs are 
becoming an epidemic in low resource-limited settings, 
including sub-Saharan Africa [8]. When interventions are 
implemented appropriately, the impact of CVD can dras-
tically be mitigated. Yet, there is limited evidence of fea-
sible, cost-effective, scalable, and comprehensive primary 
prevention programs to reduce the CVD risk in resource-
limited, poor economic settings.

The high impact of CVD in Ghana may be a result of 
poor healthcare infrastructure, limited lay conscious-
ness and knowledge (health literacy), weak healthcare 
systems (including biomedical, local/traditional, and 
complementary), and the lack of non-communicable 
disease policies [6]. There is generally a lack of coordi-
nated efforts at all healthcare service delivery levels by 
stakeholders to concentrate efforts on preventing CVD 
and mitigating specific risk factors [6]. These CVD risks 
were identified to include gender (male), family history of 
hypertension, kidney diseases [9], high body mass index 
(BMI) (obesity), alcohol use, tobacco use, and the use of 
other drugs [10], including the influence of pesticides 
and weedicides that are mostly used in crop cultivation 
[9]. It was reported that rural and peri-urban residents 
are at increased CVD risk compared to urban dwellers [6, 
10]. The prevalence of major chronic non-communicable 
disease and their risk factors has increased over time, 

contributing significantly to Ghana’s disease burden and 
aggravated by poverty [11]. This high economic burden 
associated with chronic non-communicable disease fur-
ther deepens the poverty gap and increases the health 
disparity among rural and urban residents [10–12].

The presence of modifiable risk factors within local 
communities emphasizes the need for public health 
interventions to prevent the incidence of CVD [13, 14]. 
However, interventions that aim to identify these risk fac-
tors and institute measures to mitigate them are usually 
challenged by dispersed settlements, cultural variations, 
diversity in socioeconomic, and demographic character-
istics, anthropological interpretations (usually regarding 
diet, mitigation of stress, traditional medical practices, 
etc.), difficulty in sampling, and limited resources [7, 13, 
15, 16]. In rural Ghana, due to the challenges (already 
mentioned above) and other nonmodifiable factors (like 
sex, age, and ethnicity), the prevalence of CVD risk fac-
tors is increasing. Therefore, there is an increased need 
for researchers to delve into this terrain to identify spe-
cific risk factors associated with CVD. It is appropri-
ate to utilize resources judiciously by targeting specific 
multi-faceted rural communities with clearly defined 
circumscribed geographical boundaries to identify scal-
able, cost-effective interventions to reduce the CVD risk. 
This is because CVDs and associated risk conditions are 
remarkably neglected in Ghana’s public health policy 
agenda, with more attention given to infectious diseases 
[10]. This study describes the CVD risk factors among 
residents of a rural community (Avenui community) in 
the Ho-West district. It is expected that the findings will 
help to develop lifestyle modification interventions tar-
geting risk factors of CVDs, including tobacco and alco-
hol use, unhealthy diet, and inadequate physical activity.

Materials and methods
Design
This cross-sectional study is the first part of a pre-test 
post-test quasi-experimental study in a rural community 
in Ghana that assessed the influence of a community-
based nurse-led one-on-one health education interven-
tion program on CVD. The intervention involves multiple 
levels of implementation with two times annual data col-
lection points and a one-on-one health education aimed 
at reducing risk factors associated with CVD.
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The protocol
This paper is the first phase of a two-year community-
level educational intervention program aimed at eventu-
ally reducing CVD risk in rural communities in Ghana. 
The study was structured to span two years, with two 
times yearly data collection and monthly monitoring of 
those with a higher CVD risk. As part of the protocol 
currently being implemented, there will be four cross-
sectional surveys within the duration of 2  years com-
mencing from July 2022 to August 2024. The intervention 
entailed a door-to-door visit by a trained community 
health nurse, who administered the study questionnaire 
and provided a structured health education intervention. 
The preliminary data collection allowed the researchers 
to categorize the participants into ‘very high’, high and 
moderate or low-risk groups. Those with low risk contin-
ued to receive monthly education, while participants with 
high and ‘very high’ risk received monthly education with 
continuous monitoring at the community health facility.

Study setting
The study setting was the Avenui community of the Ho 
West district of the Volta region of Ghana; in 2012 (Janu-
ary), following a legislative instrument (LI), the Ho West 
district was demarcated out of the Ho Municipality and 
inaugurated in June 2013. The district has boundaries, 
to the Adaklu district in the southern section, and the 
northern segment borders the Afadjato south district. 
The Ho municipality and Ghana Togo border constitute 
the eastern part, and the south Dayi district is to the west. 
The district has a total land area of 1,002.79 km2 and a 
population density of 94.3% based on 94,600, with males 
constituting 48%. There are about 20 healthcare facilities 
in the Ho West district (health centres, maternity homes, 
clinics, and community-based health planning and ser-
vices (CHPS) compounds). The Avenui community is in 
the western part of the district, and it is made up of five 
sub-communities, namely, Avenui, Camp, Bame, Quar-
ters, and Nkwanta. It shares the district’s physical fea-
tures, has well-defined geographical boundaries, and is 
culturally multi-faceted. The people of Avenui are mostly 
farmers. There is one CHPS compound in Avenui and 
two chemical shops. The CHPS compound is managed 
by a midwife and supported by six (6) staff comprising 
one (1) Midwife, four (4) Community Health Nurses, one 
(1) enrolled nurse, community volunteers (2), and the 
Community Health Management Committee (CHMC). 
The Avenui community has a community structure led 
by a chief and his elders with local government officials 
(assembly members and unit committees). The average 
number of houses within the five communities is over 
700, containing over 1800 households.

Study population and sample
The study population included those living in the Ho 
West district (Avenui community). This category of 
respondents was targeted because CVD is more common 
among residents in rural areas, mostly in poor socio-
economic settings [17–19]. It is estimated that the aver-
age number of people within the community above the 
age of 35  years is 900 adults. The selected participants 
were adults who lived in the Avenui community for up to 
two years before the commencement of this study. Also, 
people diagnosed with hypertension, borderline hyper-
tension, or currently on antihypertensive therapy were 
enrolled in the study. Pregnant women or adults who 
were mentally incapable (suffering from a mental illness, 
mental retardation, momentarily drunk, etc.), could not 
provide informed consent or had not planned to stay in 
the community throughout the study were excluded (July 
2022 to August 2024). This study adopted the whole pop-
ulation sampling method, where all participants who met 
the inclusion criteria and consented were enrolled [20]. 
The population sampling method is touted as valuable for 
implementing behavioural intervention research [20].

Data collections and management
Five registered community health nurses were trained as 
research assistants for the data collection. The research 
assistants were trained in research ethics, questionnaire 
administration, community services, screening for CVD 
risk factors, and conducting home visits. Data were col-
lected on demographic characteristics, and socio-eco-
nomic and behavioural risk factors including alcohol use, 
physical activity, anthropometric measures, and blood 
pressure. The socio-demographic and risk-taking behav-
iour data were collected using a self-developed ques-
tionnaire. The assessment included age, socio-economic 
status, marital status, educational level, lifestyle, occupa-
tion, alcohol use, diet, and physical exercise. The WHO 
CVD-risk package and the protocol for screening for 
CVD risk were adopted for the screening. This tool com-
prised eight items used to screen for CVD risk.

The CVD risk levels were determined using scores of 
participants’ cardiovascular history, lifestyle, stress levels, 
sleep, bowel toxicity, blood sugar, inflammation and pain, 
diet, and blood pressure. Blood pressure was categorized 
into low, normal, and high. If the overall total scores of 
the above measures were added and scored including 
those of lipids, thyroid function, and weight manage-
ment, the risk classifications were computed as low 
risk: −88 – 100, moderate risk: 101 – 220, high risk: 221 
– 350 and ‘very high’ risk: 351 and above. However, in 
this study, scores for lipids, thyroid function, and weight 
management were not added because they were not 
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measured due to logistical and resource constraints. As 
a result, the total scores of lipids, thyroid function, and 
weight management (200), were deducted from all inter-
vals, which resulted in intervals of low risk: −288 – −100, 
moderate risk: −99 –20, high risk: 21 – 150 and ‘very 
high’ risk: 151 and above. To classify someone as low risk, 
moderate risk, high risk or/ and ‘very high’ risk, the per-
son’s score needs to fall within a certain range, which we 
refer to as the interval.

The anthropometric measurements included partici-
pants’ weight, height, and hip circumference. Partici-
pants’ weight was measured using a digital weight scale 
to the nearest 0.1  kg using a calibrated digital weighing 
machine (Beurer 700, Germany). The hip circumference 
was measured using a tape measure and approximated to 
the nearest decimal place in centimetres and at the larg-
est area of the buttocks. The participants’ heights were 
measured using tape measures, starting from the feet to 
the highest body point (head) in an upright anatomical 
position. The blood pressure levels were also measured 
with a calibrated mercury sphygmomanometer accord-
ing to protocols recommended by the guidelines for 
hypertension management [21]. The participants took a 
mandatory 10-min rest before their blood pressure levels 
were measured by the trained research assistants using 
the standardized calibrated blood pressure apparatus. 
Three systolic and diastolic blood pressure measure-
ments were done. The first reading was discarded, while 
the average of the two subsequent readings (the second 
and third), was spaced by 15-min average time intervals 
used. BMI was computed by dividing the body weight 
in Kilograms by a squared value of height in meters (kg/
m2) and categorized into obese (≥ 30 kg/m2), overweight 
(25.0–29.9 kg/m2), average/normal weight (18.5–24.9 kg/
m2) and underweight (18.5  kg/m2) according to WHO 
criteria [22].

Data analysis
The data were checked for completeness and appropri-
ateness of responses, and entered in an Excel for clean-
ing, then subsequently transferred into SPSS version 25. 
The Shapiro-Wilks test was used to verify the normality 
of each quantitative data. To compare the mean ages of 
participants for the three levels of CVD risk, the Shapiro-
Wilks test was used to assess if the ages were normal for 
the three groups. Kruskal–Wallis test with Dunn’s post-
hoc test was used to compare means ages since the data 
were non-normal. The results were reported in a box 
plot. Also, categorical data were expressed as frequencies 
and proportions in tables and a bar chart, and the Chi-
Square test was used to determine associations between 
the variables. Spearman correlation analysis was used 
to determine correlations and strengths of association 

between the measures of CVD risk. A multivariable 
logistic regression analysis with a backward elimination 
method was used to model and determine the CVD risk 
factors. The backward elimination stepwise regression 
was used to remove redundant independent variables, 
and multicollinearity and prevent overfitting. The test 
was defined as significant if a two-sided p-value is less or 
equal to a level of significance of 0.05.

Ethical considerations
The study adhered to the principles enshrined in the 
Helsinki Declaration for the conduct of human subject 
research. Ethical approval was obtained from the Insti-
tute of Health Research Ethics Committee of the Uni-
versity of Health and Allied Sciences (UHAS-REC A7 
(1) 2  l-22). Administrative approvals for the study were 
also obtained from the district and regional health direc-
torates. Written consent was obtained from each par-
ticipant before their enrolment. Study participants were 
designated specific study codes (telephone numbers), and 
all related documentation was referenced to these codes 
such that the confidentiality and privacy of study subjects 
were protected.

Results
Socio‑demographic characteristics
Out of 379 participants, about 70% were females, 31% 
were married, 29% were single, and 39.6% were widowed/
cohabiting/separated/divorced. Some of the respondents 
had a minimum primary level of education (60.9%). The 
mean age of the participants was 48.67 ± 19.21 years, with 
the age range of (21, to 104  years). The majority of the 
participants were Christians (97.1%), employed (55.2%), 
and had health insurance (87.8%). Among those who 
had health insurance, 85.7% were active. It was shown 
that the majority had an income less than GHȻ 500 per 
month, while only 8% had greater than GHȻ 1000. The 
socio-demographic characteristics of the respondents are 
shown in Table 1.

Proportion and correlates of CVD Risk
The minimum CVD risk score was −88 and the maxi-
mum is around 1051. In this study, the participants had 
a ‘very high’ (35.4%), high (55.4%), and low or mod-
erate risk (9.2%) of CVD. Participants with a ‘very 
high’ risk are significantly older than those with a 
high risk (p-value < 0.001) and moderate or low risk 
(p-value = 0.011). The CVD risk distribution by age is 
shown in Fig. 1. The items used to determine CVD risk 
include CVD history, lifestyle, stress, sleep, bowel toxic-
ity, blood sugar, inflammation and pain, diet, blood pres-
sure, and waist measurement. CVD history was weakly 
positively correlated to lifestyle (r = 0.126, p-value < 0.05), 
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stress (r = 0.114, p-value < 0.05), blood sugar level 
(r = 0.102, p-value < 0.05), having inflammation and 
pain (r = 0.109, p-value < 0.05), and high blood pressure 
(r = 0.268, p-value < 0.01). Lifestyle was weakly posi-
tively correlated with sleep (r = 0.233, p-value < 0.01) and 
blood pressure (r = 0.124, p-value < 0.05) but negatively 
weakly correlated with stress (r = −0.147, p-value < 0.01). 
Sleep also had a weak positive correlation with diet 
(r = 0.127, p-value < 0.05) and blood pressure (r = 0.117, 
p-value < 0.05). Blood sugar had weak positive correla-
tions with waist measurement (r = 0.143, p-value < 0.01), 
and inflammation and pain (r = 0.155, p-value < 0.01). In 
contrast, blood pressure had weak positive correlations 
with diet (r = 0.149, p-value < 0.01) and waist measure-
ment (r = 0.127, p-value < 0.05) (Table 2).

Factors associated with High Risk for CVDs
Table  3 shows the bivariate analyses of the association 
between high CVD risk and factors. High CVD risk was 
associated with marital status (p-value = 0.001), employ-
ment status (p-value = 0.001), perception of overall per-
sonal health (p-value = 0.045), lifestyle (p-value = 0.034), 
knowledge of peripheral arterial disease (p-value = 0.018), 
knowledge of deep vein thrombosis and pulmonary 
embolism (p-value = 0.002). Widowed, cohabiting, sepa-
rated, or divorced were more likely to have a high CVD 
risk than those married. Also, participants who rated 
their health as good and above are less likely to have a 
high CVD risk than those who rated their health below 
good. Participants who did not know that peripheral arte-
rial disease is a type of CVD were more likely to have a 
higher CVD risk than those who had knowledge. Finally, 
those with knowledge of deep vein thrombosis and pul-
monary embolism as a type of CVD are less likely to have 
a higher CVD risk than those who have no knowledge. 
The correlates for high risk for CVD are shown in Table 3. 

Table 1  Distribution of socio-demographic characteristics

Characteristics Frequency Percentage

Age (years) 48.67 ± 19.21

Sex
  Male 114 30.1

  Female 265 69.9

Marital status
  Widowed/cohabiting/separation/
divorced

150 39.6

  Single 111 29.3

  Married 118 31.1

Education
  No formal education 19 5

  Primary 231 60.9

  Secondary 81 21.4

  Higher 48 12.7

Religion
  Christian 368 97.1

  Non-Christian 11 2.9

Employment
  Unemployed 121 32.1

  Retired 20 5.3

  Others 28 7.4

  Employed 208 55.2

Have Health Insurance
  Yes 331 87.8

  No 46 12.2

Validity of Health Insurance
  Yes 281 85.7

  No 47 14.3

Earnings per month
  Less than GHȻ 500 251 74

  GHȻ 500–1000 61 18

  Greater than GHȻ 1000 27 8

Fig. 1  CVD risk proportion and distribution by age
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Also, the backward multiple logistic regression model 
was significant (29.82, p-value < 0.001), with a non-signif-
icant Hosmer and Lemeshow test (4.412, p-value = 0.818) 
as well as Cox & Snell R Square and Nagelkerke R Square 
values of 0.139 and 0.247, respectively. These results 
imply a good model fit.

The predictors of high CVD risk include participants’ 
knowledge of deep vein thrombosis and pulmonary 
embolism as a type of CVD, knowledge of severe head-
ache with no known cause as a stroke symptom, and 
marital status. Participants with knowledge of deep vein 
thrombosis and pulmonary embolism as a type of CVD 
are less likely to have a high CVD risk, whilst those with-
out the knowledge of severe headaches with no known 
cause as a symptom of stroke were less likely to develop 
a high CVD risk. However, widowed, cohabiting, sepa-
rated, or divorced participants were more likely to 
develop a high CVD risk than those who were married. 
The predictors of high risk for CVD are shown in Table 3.

Factors Associated with ‘Very High’ CVD Risk
Bivariate analysis showed a ‘very high’ CVD risk was 
associated with sex, marital status, employment, belong-
ing to a social group, perception of personal health, 
watching television, drinking alcohol, exercise, physi-
cal lifestyle, psychological lifestyle, knowledge of the 
peripheral arterial disease, congenital heart disease, deep 
vein thrombosis, and pulmonary embolism, and severe 
headache with no known cause as a symptom of stroke 
(Table 4).

In assessing the factors associated with CVD ‘very 
high’ risk, the backward multiple logistic regression 
model was significant (78.912, p-value < 0.001). The Hos-
mer and Lemeshow Test was non-significant (2.145, 
p-value = 0.976), implying the adequacy of the fitted 
model. The model also reported Cox & Snell R Square 

and Nagelkerke R Square of 0.393 and 0.619, respec-
tively. The significant predictors of a ‘very high’ CVD risk 
include marital status, employment, personal health, lis-
tening to the radio, drinking alcohol, and exercise. Par-
ticipants who were Single (p-value = 0.001), and those 
who were widowed, cohabiting, separated, or divorced 
(p-value < 0.001) were more likely to develop a ‘very high’ 
CVD risk as compared to participants who were married. 
Similarly, participants who do not exercise at least two (2) 
times (p-value = 0.001) a week are more likely to develop 
CVD because they had a ‘very high’ risk than those 
who exercise 3 to 5 times a week. Employment statuses, 
such as unemployment (p-value = 0.044), retirement 
(p-value = 0.047), and other forms of employment like 
part-time work (p-value = 0.015) were less likely to lead 
individuals to CVD ‘very high’ risk compared to those 
employed. Compared with the below-good perception of 
personal health, the perception of good (p-value < 0.001) 
and above-good health (p-value < 0.001) are less likely to 
lead participants to have a ‘very high’ CVD risk. Corre-
spondingly, not listening to the radio (p-value = 0.024) 
and drinking alcohol reduced the chances of participants 
developing a ‘very high’ CVD risk (Table 4).

Discussion
This study investigated CVD risk factors among resi-
dents of resource-limited rural settings. This preliminary 
data identified the CVD risk in this rural community 
where healthcare access is generally poor with poorly 
developed healthcare and community-level infrastruc-
ture. The CVD risk factors clustering among rural com-
munity adults is ‘very high’, raising concerns that CVD 
incidence will rise steeply shortly if multifaceted inter-
vention approaches are not implemented to tackle these 
CVD risks. This is further aggravated by the paucity of 
healthcare systems that address preventive and curative 

Table 2  The correlation analysis of CVD Risk Measures

* p-value < 0.05, **p-value < 0.01

Lifestyle (1), Stress (2), Sleep (3), Bowel toxicity (4), Blood sugar (5), Inflammation and Pain (6), Diet (7), Blood pressure (8), and Waist Measurement (9)

CVD history 1 2 3 4 5 6 7 8

Lifestyle .126*

Stress .114* -.147**

Sleep 0.028 .233** 0.068

Bowel toxicity 0.090 0.054 0.027 0.056

Blood sugar .102* −0.008 .139** 0.024 0.014

Inflammation and Pain .109* 0.057 .118* 0.087 0.028 .155**

Diet 0.00 −0.012 −0.02 .127* −0.038 −0.05 0.065

Blood pressure .268** .124* 0.06 .117* −0.019 0.055 0.032 .149**

Waist Measurement 0.062 −0.09 0.099 -.018 −0.009 .143** 0.042 −0.018 .127*
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Table 3  Bivariate analysis and multiple logistic regression modelling of factors of High CVD Risk

COR Crude Odds Ratio, AOR Adjusted Odds ratio

High risk Low/Moderate risk COR(95% C.I), p-value AOR(95% C.I), p-value

Sex

  Male 65(80.2) 16(19.8) 0.53(0.26,1.10), 0.086

  Female 145(88.4) 19(11.6) (ref )

Marital status

  Widowed/cohabiting/separation/
divorced

82(95.3) 4(4.7) 6.51(2.12,20.00), < 0.001 13.71(2.86,65.69), 0.001

  Single 65(85.5) 11(14.5) 1.88(0.83,4.23), 0.126 2.4(0.9,6.42), 0.081

  Married 63(75.9) 20(24.1) (ref ) (ref )

Employment

  Unemployed 63(86.3) 10(13.7) 0.72(0.3,1.71), 0.45

  Retired 10(90.9) 1(9.1) 1.14(0.14,9.57), 1

  Others 12(54.5) 10(45.5) 0.14(0.05,0.37), < 0.001

  Employed 123(89.8) 14(10.2) (ref )

Belong to Social Group

  Yes 44(80) 11(20) 0.58(0.26,1.29), 0.177

  No 158(87.3) 23(12.7) (ref )

Personal Health

  Below good 74(93.7) 5(6.3) (ref )

  Good 74(81.3) 17(18.7) 0.29(0.1,0.84), 0.017

  Above good 55(82.1) 12(17.9) 0.31(0.1,0.93), 0.03

Weekly Exercise

  0–2 times 111(90.2) 12(9.8) 2.10 (.99,4.46), 0.051

  3–5 times 97(81.5) 22(18.5) (ref )

Perception Lifestyle (Physical)

  Free from stress 72(87.8) 10(12.2) (ref )

  Stressful 91(89.2) 11(10.8) 1.15(.46,2.86), 0.765

  Relatively Stressful 25(71.4) 10(28.6) 0.35(0.13,0.93), 0.031

  Very stressful 21(87.5) 3(12.5) 0.97(0.25,3.86), 1

Perception of Lifestyle (Emotional)

  Free from stress 92(88.5) 12(11.5) (ref )

  Stressful 87(87.9) 12(12.1) 0.95(0.40,2.22), 1

  Relatively Stressful 19(70.4) 8(29.6) 0.31(0.11,.086), 0.033

  Very stressful 10(90.9) 1(9.1) 1.30(.15,11.11), 1

Perception of Lifestyle (Psychological)

  Free from stress 94(89.5) 11(10.5) (ref )

  Stressful 81(88) 11(12) 0.86(0.36,2.09), 0.742

  Relatively Stressful 20(69) 9(31) 0.26(0.1,0.71), 0.01

  Very stressful 14(82.4) 3(17.6) 0.55(0.14,2.2), 0.412

Peripheral Arterial Disease- Type of CVD

  Yes 76(78.4) 21(21.6) (ref )

  No 13(92.9) 1(7.1) 3.59(0.44,29.06), 0.295

  Do not know 120(90.9) 12(9.1) 2.76(1.29,5.94), 0.007

Congenital Heart Disease—Type of CVD

  Yes 89(83.2) 18(16.8) (ref )

  No 7(70) 3(30) 0.47(0.11,2.00), 0.383

  I do not know 111(89.5) 13(10.5) 1.73(0.80,3.72), 0.179

Deep Vein Thrombosis and Pulmonary Embolism—Type of CVD

  Yes 51(75) 17(25) 0.33(0.16,0.69), 0.002 0.31(0.13,0.76), 0.011

  No 155(90.1) 17(9.9) (ref ) (ref )

Severe Headache a Symptom of Stroke

  Yes 115(89.8) 13(10.2) (ref ) (ref )

  No 32(78.0) 9(22.0) 0.40(0.16,1.03), 0.051 0.2(0.06,0.62), 0.006

  Do not know 62(84.9) 11(15.1) 0.64(0.27,1.51), 0.302 0.55(0.19,1.59), 0.27
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issues related to CVD in rural communities. Ghana’s pri-
mary health care system, usually implemented through 
the community health planning and services system does 
not allow for staff at those levels to provide curative ser-
vices including CVD care [23]. The finding of this study 
emphasized that assessing the CVD risk in poor rural 
communities is critical in identifying and implementing 
interventions to promote health and reduce the general 
risk of vulnerable populations [23, 24]. This study is part 
of a two-year longitudinal study that assesses and imple-
ments an educational intervention for reducing CVD in 
the Avenui community of the Volta region. Educational 
interventions are critical cost-effective primary inter-
ventions for the control of CVDs [23–25]. As a result, 
implementing an educational intervention by identify-
ing and preventing the CVD risk factors was a primary 
step toward prevention and control [7, 23–25]. We used 
the CVD risk assessment tool to ascertain the CVD risk 
among community members. We found that 35.4% of 
participants had a ‘very high’ CVD risk, 55.4% had a high 
CVD risk, and 9.2% had a low or moderate CVD risk. The 
high proportion of risk to CVD warrants that immedi-
ate steps have to be instituted to promote the adoption of 
health behaviour in a feasible, cost-effective, and accept-
able manner. Participants with a ‘very high’ risk were sig-
nificantly older than those with a high risk and moderate 
or low risk. Our finding is higher than previous estimates 
that showed that in Iran, 10.39% [5] had CVD risk, and 
4.5% in Bangladesh [26]. Our study confirms previous 
evidence that high CVD risk levels are common in eco-
nomically developing countries [27]. The discrepancy 
between our findings and the previous studies might be 
due to the complex interaction of various environmental, 
social, economic, and genetic factors. Healthcare author-
ities in Ghana must begin to consider the possibility of 
integrating CVDs and other chronic disease care into 
the robust primary healthcare systems that have shown 
tremendous improvement in maternal and child health 
indices. This can be achieved through testing and imple-
menting interventions, especially in rural and peri-urban 
settings to unearth the cultural factors influencing pro-
gram adoption and acceptance.

The tool used to assess the CVD risk in this current 
study is comprehensive and involves the clustering of 
several variables to provide the estimated prevalence. 
The adopted tool used for this study is the one used by 
the WHO for assessing CVD risk because it is robust, 
systematic and comprehensive and hence provides a 
more reliable estimate. Therefore, the results presented 
indicate that the current estimates are not an exaggera-
tion but a reflection of the growing prevalence of CVDs 
as well as the associated risk among rural residents. This 
probably may also be associated with the low prevalence 

of CVD risk factors that were reported in previous stud-
ies [5, 26, 27] That notwithstanding, a systematic review 
among six sub-Saharan African countries, including 
Ghana, revealed an increased risk of developing CVD 
among adults [28] due to the rise in economic devel-
opment /urbanization presenting a new burden on an 
already weak health system. The findings of the present 
study showed that the rising prevalence is not only an 
issue in high-income countries but also an increasing 
health problem in SSA as well as Ghana [4, 10, 28] which 
soon may constitute a heavy social and economic burden. 
The increasing access to oil and fat-related diets, late eat-
ing habits, increased alcohol intake, modern methods 
of smoking (including the use of “shisha”), weakening 
family and social support systems, improved economies 
leading to increasing sedentary lifestyle, and increasing 
stressors (both from work and personal development) 
may be associated with this ‘high risk’ of CVD. Therefore, 
addressing these modifiable risk factors must be impera-
tive especially as there is a risk of CVD epidemic [13, 14].

In this study, we found that several and multiple 
socio-demographic characteristics of the participants 
were associated with higher CVD risk. The factors that 
are shown to be significantly associated with high risk 
for CVD in the logistics regression model were marital 
status, level of physical activity, employment, percep-
tion of overall health, and listening to radio. The role 
of traditional and social media in disseminating health-
related information in resource-constrained settings is 
imperative. Health service providers can leverage the 
role of media in the dissemination of health-related 
information as most rural folks are likely to adopt a 
behaviour said over the media. It was shown that single 
and those who were widowed, cohabiting, separated, 
divorced, or never married were more likely to develop 
high and ‘very high’ CVD risk. This may be explained 
by the higher stress associated with such a state as 
well as the society’s higher demand for all adults to 
be married. Consistent with a systematic review and 
meta-analysis showed that being unmarried was asso-
ciated with increased CVD [29]. A review of evidence 
described improved health status and reduced CVD 
risk with married status [30]. Various mechanisms have 
been suggested to account for the protective effect of 
marital status on CVD risk. For example, evidence indi-
cates that staying together with another person allows 
for early detection and response to warning symptoms 
[31, 32] of CVDs, such as myocardial infarction if it 
becomes instantly disabling [32]. Also, married peo-
ple have a likelihood to be less stressed as a result of 
the support and companionship they gain from their 
spouses including financial support. Some studies have 
also indicated that the unmarried had long delays in 
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Table 4  Bivariate analysis and multiple logistic regression modelling of factors of ‘Very High’ CVD Risk

Variables Very high risk Low/Moderate risk COR (95% CI), p-value AOR (95% CI), p-value

Sex

  Male 33(67.3) 16(32.7) 0.39(0.18,0.84), 0.014

  Female 101(84.2) 19(15.8) (ref )

Marital status

  Widowed/cohabiting/separa-
tion/divorced

64(94.1) 4(5.9) 9.14(2.9,28.87), < 0.001 62.68(8.72,450.27), < 0.001

  Single 35(76.1) 11(23.9) 1.82(0.76,4.35), 0.177 15.28(3.22,72.58), 0.001

  Married 35(63.6) 20(36.4) (ref ) (ref )

Employment

  Unemployed 48(82.8) 10(17.2) 0.95(0.39,2.31), 0.904 0.23(0.06,0.96), 0.044

  Retired 9(90) 1(10) 1.78(0.21,15.14), 0.699 0.05(0,0.96), 0.047

  Others 6(37.5) 10(62.5) 0.12(0.04,0.38), < 0.001 0.1(0.02,0.65), 0.015

  Employed 71(83.5) 14(16.5) (ref ) (ref )

Belong to any social group

  Yes 23(67.6) 11(32.4) 0.43(0.19,1.01), 0.049

  No 111(82.8) 23(17.2) (ref )

Perception of Personal health

  Below good 84(94.4) 5(5.6) (ref ) (ref )

  Good 38(69.1) 17(30.9) 0.13(0.05,0.39), < 0.001 0.02(0,0.12), < 0.001

  Above good 11(47.8) 12(52.2) 0.06(0.02,0.18), < 0.001 0.02(0,0.16), < 0.001

Read a newspaper or a magazine

  Not at all 111(81.6) 25(18.4) 3.81(1.18,12.31), 0.029

  Less than once a week 7(53.8) 6(46.2) (ref )

  At least once a week 13(81.3) 3(18.8) 3.71(.70,19.59), 0.226

Listen to radio

  Not at all 29(87.9) 4(12.1) 1.79(.57,5.61), 0.311 0.11(0.02,0.74), 0.024

  Less than once a week 11(61.1) 7(38.9) .39(.14,1.11), 0.071 0.48(0.07,3.24), 0.451

  At least once a week 93(80.2) 23(19.8) (ref ) (ref )

Watch Television

  Not at all 52(88.1) 7(11.9) 5.57(1.49,20.86), 0.014

  Less than once a week 8(57.1) 6(42.9) (ref )

  At least once a week 73(77.7) 21(22.3) 2.61(0.81,8.35), 0.182

Alcohol use

  Yes 32(68.1) 15(31.9) 0.4(0.18,0.87), 0.019 0.27(0.08,0.93), 0.038

  No 102(84.3) 19(15.7) (ref ) (ref )

Weekly exercise

  0–2 times 91(88.3) 12(11.7) 3.97(1.8,8.78), < 0.001 11.75(2.72,50.66), 0.001

  3–5 times 42(65.6) 22(34.4) (ref ) (ref )

Perception of lifestyle (Physical)

  Free from stress 44(81.5) 10(18.5) (ref )

  Stressful 66(85.7) 11(14.3) 1.36(0.53,3.48), 0.516

  Relatively Stressful 11(52.4) 10(47.6) 0.25(0.08,0.75), 0.011

  Very stressful 13(81.3) 3(18.8) 0.99(0.24,4.12), 1

Perception of lifestyle(Emotional)

  Free from stress 52(0.813) 12(0.188) (ref )

  Stressful 65(84.4) 12(15.6) 1.25(.52, 3.01), 0.619

  Relatively Stressful 12(60) 8(40) .35(.12, 1.03), 0.051

  Very stressful 5(83.3) 1(16.7) 1.15(.12,10.81), 1
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seeking medical care and longer duration when hav-
ing ischemic heart disease [31, 33, 34]. Evidence also 
showed that spouses encourage concordant health 
behaviour (healthy lifestyle) and treatment adher-
ence that promotes cardiovascular health [31, 35–38]. 
In contrast, marital dissolution negatively affects the 
health behaviour mentioned above [39]. This might 
have accounted for the high risk among those separated, 
widowed, and divorced compared to those married. We 
found that participants who do not exercise or do so at 
most twice per week were more likely to develop a ‘very 
high’ CVD risk than those who exercised 3 to 5 times 

a week. Our finding is consistent with previous studies 
that found that physical activity reduced the CVD risk 
[5, 40]. Prior studies have demonstrated the beneficial 
effects of physical activity on traditional risk factors 
[41–43]. Physical exercise when done properly can pro-
mote cardiac health, increase blood circulation, pro-
mote vascular health, and improve total cardiovascular 
functioning. However, some individuals may experience 
large changes in risk levels following physical exercise, 
while most individuals experience modest short-term 
changes [42, 44]. We may attribute our findings to prior 
evidence which indicates that regular exercise training 

COR Crude Odds Ratio, AOR Adjusted Odds ratio

Table 4  (continued)

Variables Very high risk Low/Moderate risk COR (95% CI), p-value AOR (95% CI), p-value

Perception of lifestyle(Psychological)

  Free from stress 51(82.3) 11(17.7) (ref )

  Stressful 66(85.7) 11(14.3) 1.29(0.52,3.22), 0.579

  Relatively Stressful 8(47.1) 9(52.9) 0.19(0.06,0.61), 0.006

  Very stressful 9(75) 3(25) 0.65(0.15,2.79), 0.687

Coronary heart disease a type of CVD

  Yes 72(79.1) 19(20.9) (ref )

  No 4(57.1) 3(42.9) .35(.072,1.71), 0.344

  I do not know 55(84.6) 10(15.4) 1.45(.63,3.37), 0.412

Peripheral arterial disease a type of CVD

  Yes 45(68.2) 21(31.8) (ref )

  No 6(85.7) 1(14.3) 2.8(0.32,24.76), 0.431

  I do not know 82(87.2) 12(12.8) 3.19(1.44,7.08), 0.003

Congenital heart disease a type of CVD

  Yes 51(73.9) 18(26.1) (ref )

  No 3(50) 3(50) 0.35(0.07,1.91), 0.34

  I do not know 79(85.9) 13(14.1) 2.15(0.97,4.75), 0.057

Deep vein thrombosis and pulmonary embolism a type of CVD

  Yes 35(67.3) 17(32.7) 0.36(0.17,0.78), 0.008

  No 98(85.2) 17(14.8) (ref )

Feeling weak, light-headed, or fainting are symptoms of a heart attack

  Yes 61(85.9) 10(14.1) (ref )

  No 10(62.5) 6(37.5) .27(.08, 0.92), 0.04

  I do not know 62(78.5) 17(21.5) 0.60(.25,1.41), 0.237

Chest pain or discomfort a symptom of a heart attack

  Yes 70(76.9) 21(23.1) (ref )

  No 11(68.8) 5(31.3) .66(.21, 2.11), 0.531

  I do not know 48(87.3) 7(12.7) 2.06(.81,5.22), 0.124

Sudden confusion or trouble speaking or understanding others are symptoms of a stroke

  Yes 89(82.4) 19(17.6) (ref )

  No 8(57.1) 6(42.9) .29(.09, .92), 0.039

  I do not know 37(82.2) 8(17.8) .99(.40,2.46), 1

Severe headache a symptom of stroke

  Yes 85(86.7) 13(13.3) (ref )

  No 10(52.6) 9(47.4) 0.17(0.06,0.5), 0.002

  I do not know 39(78) 11(22) 0.54(0.22,1.32), 0.173
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improves the CVD risk profile by reducing triglycer-
ides and increasing high-density lipoprotein cholesterol 
[45], reducing BP [46], increasing glucose metabolism 
and insulin sensitivity [47], body weight reduction, and 
reducing inflammatory markers [48]. These enumer-
ated CVD risk combined improves 59% of the reduc-
tion in CVD [42], while the remaining 41% may also 
result from enhanced vagal tone producing lower heart, 
vascular remodelling, improved endothelial function, 
and an enhanced nitric oxide bioavailability [49–51].

This study found that unemployed participants were 
less likely to develop a ‘very high’ CVD risk. The find-
ing is counterintuitive to several previous pieces of evi-
dence that showed that unemployed participants were 
associated with an increased CVD risk [14, 26, 52–54]. 
A plausible explanation for our finding could be that 
our study focuses on a sample of older adults (the 
mean age of the participants was 48.67 ± 19.21  years). 
Although unemployment is associated with poorer 
health [14, 15, 55], the effects of unemployment, and 
the potentially ameliorating impact of unemployment 
benefits, may be weaker in retired or mature workers 
who have already established careers and accumulated 
financial resources [56–58]. In the Ghanaian rural set-
ting, people who are not employed are not exposed to 
unhealthy eating lifestyles [14, 59] due to the general 
financial constraints imposed by their employment 
status. Also, our results showed that having a higher 
knowledge of the CVD risk factors protected rural 
residents. This emphasizes the need to increase pub-
lic knowledge of CVD disease and related risk factors. 
Participants who knew deep vein thrombosis and pul-
monary embolism as a type of CVD and knowledge 
of severe headaches with no known cause as a stroke 
symptom were less likely to be at high CVD risk. This 
is because people with knowledge about CVD might 
be cautious by avoiding unhealthy behaviour that pre-
disposes them to the disease. Participants who were 
believed to have good health were also less likely to 
have CVD risk. People with a good perception of their 
health might be aware of unhealthy lifestyles that could 
predispose them to disease. Therefore, they might be 
involved in activities and lifestyles that will help them 
maintain healthy lifestyles, thereby reducing the CVD 
risk. It is therefore imperative that healthcare interven-
tions for the control of CVD risk among rural residents 
focus on increasing knowledge and improving positive 
general perception of health.

Strengths and limitations
This study highlighted the CVD risk in a resource-limited 
rural setting and used the robust, comprehensive, sys-
tematic and multifaceted WHO tool. One limitation of 

this study is that it was a single-centre study in rural set-
tings, limiting comparability to other settings. Therefore, 
it may be an exaggeration to directly translate these find-
ings to urban settings where increasing urbanization may 
result in higher prevalence. However, this will be over-
come in future publications from this project as it will 
provide an opportunity to compare the progress attained 
over time in reducing the CVD risk. Also, the question-
naire involved a self-report as behaviour desirability bias 
could influence the responses of participants. However, 
this was overcome as research assistants involved in 
data collection were rigorously trained on data collec-
tion methods, the study tools, and research ethics before 
the study. Also, researchers were trained nurses with at 
least a bachelor’s degree and fair knowledge in conduct-
ing these studies. Regardless of these limitations that 
are stated above, the findings provide a one-time under-
standing of the CVD risk among rural residents. This 
preliminary data also serves as a basis for future compari-
son of study findings following a comprehensive CVD 
risk education to be implemented in the study settings.

Conclusion
The significant predictors of a ‘very high’ CVD risk 
include marital status being single, those who exercise 
only two (2) times a week, employment being part-time 
workers, poor perception of overall personal health, and 
those listening to the radio. We recommend implement-
ing primary prevention education strategies that involve 
adopting a comprehensive assessment and management 
of the risk factors of CVD among community-dwelling 
rural folks. These educational interventions must incor-
porate local cultural perspectives that focus on dieting, 
social relationships, and the creation of health awareness 
through improved behaviour modifications. These will 
involve incorporating multiple strategies/ interventions 
in rural communities must be adopted to reduce the 
CVD risk. It was also shown that increasing knowledge 
of CVD risk factors and having a positive perception 
of overall health were protective of CVD risk. Conse-
quently, it is important that tailored health education is 
given to rural residents on CVD risk and the means to 
prevent the same.
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