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INTRODUCTION 

Cardiovascular disease (CVD) is responsible for one third 

of global deaths and is the leading and increasing 

contributor to global disease burden.1 It was responsible 

for global mortality of 17.5 million individuals in the year 

2005 with the rising trend prevalent in the low and 

middle income countries.2 In industrialised countries, 

cardiovascular disease (CVD) is a major cause of 

morbidity and mortality.3 With increasing urbanisation 

and westernisation of lifestyles in sub-Saharan Africa, 

reported prevalence of cardiovascular diseases have risen 

and cardiovascular diseases are increasingly being 

recognised as a significant cause of morbidity and 

mortality in sub-Saharan Africa (SSA).3 In Nigeria, as a 

result of increasing rural-urban drift and socio-economic 

changes, there is a rising trend in cardiovascular disease 

burden.4 With an increasingly high emergence of 

ischaemic heart disease as an important cause of 

morbidity and mortality in the population.5 A non-

communicable disease (NCD) survey carried out in 

Nigeria between 1990-1995 helped to determine the 
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ABSTRACT 

 

Background: Cardiovascular disease (CVD) is responsible for one third of global deaths and is the leading 

contributor to global disease burden. A non-communicable disease survey done in Nigeria helped determine the 

prevalence of major CVD risk factors in the country and showed a rising trend in the prevalence. This study aims to 

determine the proportion of adults in a rural farming community in the Niger Delta region of Nigeria with clustering 

of the following CVD risk factors: hypertension, diabetes, obesity, dyslipidaemia, hyperuricaemia, ECG-LVH, 

smoking, heavy alcohol consumption and physical inactivity.  

Methods: Descriptive cross-sectional survey carried out in a rural farming community in the Niger Delta region of 

Nigeria. Stratified sampling method was used to recruit study subjects aged 18 years and above and a total of 500 

subjects completed the survey. Socio-demographic information, anthropometric, blood pressure and ECG 

measurements were obtained. Venous samples were collected and analyzed. 

Results: Five hundred subjects participated. There were 156 males and 344 females with male to female ratio of 

1:2.3. The overall mean age was 41.32±17.0 with range of 18 years to 95 years. The mean age for males was 

42.84±17.8 and females 40.62±16.6. Overall, 38.2%, of subjects had 2 or more risk factors. Additionally, 42.1% of 

males and 31.4% of females had ≥2 of these risk factors. Multivariate logistic regression showed higher clustering of 

risk factors with increasing age, male gender, Government staff and higher educational attainment.  

Conclusions: Clustering of CVD risk factors is high in this rural community of Nigeria and requires integrated 

approach to its prevention, detection and treatment.  
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prevalence of major cardiovascular disease risk factors in 

the country.6 Over the years, there is a rising prevalence 

of the different cardiovascular disease risk factors with 

increasing incidence of metabolic syndrome in the 

Nigeria community.6 The presence of multiple risk 

factors plays a significant role in the development of 

cardiovascular diseases.7 This brings to light the 

importance of a multi-factorial approach to risk 

assessment and intervention. Rural sub-Saharan Africa is 

at an early stage of economic and health transition but 

there is currently very little published information on the 

prevalence of cardiovascular disease clustering, although 

such data will be essential in planning future health 

services.8 Most of the published works were concentrated 

in the urban areas and mainly Hospital based.  

The goal of this study was to determine the proportion of 

adults in a rural farming community in the Niger Delta 

region of Nigeria who had 1, 2 or ≥3 of the following 

CVD risk factors: hypertension, diabetes, obesity, 

dyslipidaemia, hyperuricaemia, ECG-LVH, smoking, 

heavy alcohol consumption and physical inactivity.  

METHODS 

This was a descriptive cross-sectional survey carried out 

in a rural farming community in the Niger Delta region of 

Nigeria. The vast majority of the population in the 

community were involved in subsistence farming which 

involved use of manual farming implements and trekking 

of long distances to farm. Stratified sampling method was 

used to recruit study subjects aged 18 years and above 

and a total of Six hundred and four persons were 

recruited from five primary sampling units. A total of five 

hundred subjects completed the survey and examination 

with a response rate of 82.8%. 

Data collection 

The sessions were held in the various selected churches 

and primary schools which reflected the divisions of the 

community into villages. The questionnaire which was 

administered through face-to-face method by trained 

research staff was designed to elicit demographic and 

social information including age, gender, occupation, 

educational level, cigarette smoking, alcohol 

consumption and previous diagnosis and treatment of 

hypertension and diabetes. Physical activity was assessed 

using questionnaire designed to fit into the activities 

peculiar to the rural community where this study was 

done. 

Arthropometric measurement 

The anthropometric indices were measured following a 

standard prototocol. Participants were weighed 

barefooted and wearing light clothing with the aid of a 

weighing scale and weight reading was taken to the 

nearest 0.1kg. Height was measured standing and the 

examiner read the measurement to the nearest 0.1cm. 

Body mass index was calculated from weight 

(kilogrammes) divided by height squared. 

Blood pressure measurement 

 Auscultatory method was used in checking subject’s 

blood pressure. Sitting blood pressure was measured after 

subject had been comfortably seated for five minutes and 

the back and arm supported, such that the middle of the 

cuff on the upper arm was at the level of the right atrium 

(the mid-point of the sternum) and the legs uncrossed.9 

The upper arm was bare without constrictive clothing. 

The blood pressure was read to the nearest 2mmHg with 

the first (korotkoff phase I) and last (korotkoff phase V) 

audible sounds taken as systolic and diastolic pressure.10 

ECG measurement 

Twelve lead surface electrocardiograms were recorded on 

all the subjects after resting for 10 minutes using a 

portable ECG machine according to standard 

protocol.11,12 

Laboratory measurement 

Venous samples were obtained from the subjects to 

measure serum lipids, uric acid and plasma glucose after 

10-12 hours of overnight fast. Plasma samples were 

conveyed to the Chemical department laboratory of 

University of Port Harcourt Teaching Hospital, 

centrifuged and subsequently analysed. Plasma total 

cholesterol, HDL andtriglycerides were determined by 

the Colorimetric enzymatic methods.13 Low density 

lipoprotein (LDL cholesterol) was estimated according to 

the formula LDL cholesterol = total cholesterol-HDL 

cholesterol-triglycerides/2.2. Uric acid was also analysed 

while venous blood glucose was measured by the glucose 

oxidase method.14 

Definitions of risk factors 

For the purpose of this study, the following parameters 

were defined as follows: Heavy alcohol consumption was 

consumption of >21 units per week.15 Physical inactivity 

was defined as: I activity at work or leisure that is not 

vigorous or moderate in intensity for at least 10 minutes 

continuously for ≥3 days in a week or II not commuting 

by foot or use of bicycle (cycling) for at least 10 minutes 

continuously for ≥3 days in a week. Obesity was defined 

with the BMI using the WHO classification.16  

Hypertension was defined using the JNC 7 (Joint 

National Committee on Prevention, Evaluation, and 

Treatment report) criteria of blood pressure ≥140/90 

mmHg or self-reported anti-hypertensive medication use 

while diabetes mellitus was defined using fasting plasma 

glucose (FPG) ≥7.0 mmol/l (126 mg/dl) and individuals 

who were previously known to have diabetes based on 

history of drug medication.6,17 Total cholesterol of > 

6mmol/L, TG >1.8mmol/L, HDL-C <1.0mmol/L and 
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LDL-C ≥3mmol/L were taken as abnormal values. 

Hyperuricemia was defined as ≥420mmol/L for males 

and ≥360 mmol/L for females.18 LVH was determined 

using either of Sokolow-Lyon voltage criteria Mv= 

SV1+RV5 (or V6 if larger) or Araoye’s criteria SV2 

+RV6 >4.0Mv (Male); >3.5mV (female).19,20 

Statistical analysis 

Statistical analysis was done using Statistical Package for 

Social Sciences (SPSS Inc, Chicago, IL) version 17. 

Results were expressed as either mean values (standard 

deviation) or proportions. Comparison for statistical 

significance was by student’s t-test for continuous 

variables and chi-square analysis for categorical 

variables. Multivariate logistic regression was also done 

A p-value of <0.05 was considered statistically 

significant. 

RESULTS 

Five hundred subjects participated in the study. There 

were 156 males and 344 females with male to female 

ratio of 1:2.3. The overall mean age was 41.32±17.0 with 

a range of 18 years to 95 years. The mean age for males 

was 42.84±17.8 and that for females was 40.62±16.6. 

Prevalence of CVD risk factors 

In this community, the prevalence of the cardiovascular 

disease risk factors screened for was as follows: Cigarette 

smoking 6.6% (males 21.2%, females 0%, p<0.001); 

heavy alcohol consumption 4.6% (males 7.9%, females 

1.7%, p<0.001); physical inactivity 2.6% (males 2.6% to 

3.9%, females 2.6 to 8.1%,p= 0.86); generalized obesity 

2.6% (males 0%, females 3.8%, p=0.15); abdominal 

obesity 3.4% (males 0%, females 4.9%, p=0.002); 

hypertension 20.4% (males 20.5%, females 20.1%, 

p=0.72); diabetes mellitus 2.2% (males 2.6%, females 

2.2%, p= 0.84); hypercholesterolaemia 0.2% (males 0%, 

females 0.3%, p=0.75); hypertriglyceridaemia 6.2% 

(males 5.8%, females 6.4%, p=1.00); low HDL-

Cholesterol 29.4% (males 28.9%, females 29.7%, 

p=0.42); high LDL-Cholesterol 31.8% (males 21.9%, 

females 36.3%, p=0.02); hyperuricemia 17.2% (males 

25.0%, females 13.7%, p=0.006); Electrocardiography-

left ventricular hypertrophy 12.2% (males 18.6%, 

females 9.3%). 

 

Table 1: Prevalence of measured cardiovascular disease risk factors by gender. 

Cardiovascular risk factor Males n (%) Females n (%) X2  p value 

Smoking 33 (21.2) 0 (0.0) 77.69 <0.001* 

Heavy alcohol consumption 08 (7.9) 02 (1.7) 21.21 <0.001* 

Physical inactivity 04 (2.6) 09 (2.6) 0.03 0.86 

Gen obesity 0 (0.0) 13 (3.7) 9.29 0.03* 

Hypertension 32 (20.5) 69 (20.1) 0.20 0.72 

Diabetes 04 (2.6) 07 (2.0) 0.35 0.84 

Hypercholesterolaemia 0 (0.0) 01 (0.3) 0.59 0.75 

Hypertriglyceridaemia 09 (5.8) 22 (6.4) 0.004 1.00 

Low HDL-C 45 (28.9) 102 (29.7) 0.63 0.42 

High LDL-C 34 (21.9) 125 (36.3) 6.09 0.02* 

Hyperuricaemia 39 (25.0) 47 (13.7) 7.75 0.006* 

ECG-LVH by either Sokolow-Lyon or Araoye’s criteria 29 (18.6) 32 (9.3) 11.19 0.001* 

ECG-LVH by Sokolow-lyon criterion 28 (18.0) 31 (9.0) 13.13 <0.001* 

ECG-LVH by Araoye’s criterion 14 (9.0) 13 (3.8) 9.09 0.004* 

 

 

Figure 1: Clustering of cardiovascular risk factors by 

gender. 

Clustering of cardiovascular disease risk factors by 

gender 

From Figure 1 below, 77% of the subjects had 1 or more 

CVD risk factors with only 23.0% of the study subjects 

with no risk factor. On the Overall, 38.8%, of study 

subjects had 1risk factor, while 20.8% and 17.4% of 

study subjects had 2 and ≥3 of these risk factors 

respectively. Figure 1 also shows that 14.7% of males 

and 26.7% of females had no clustering of risks factors 

while 34% of males and 41.0% of females had only 1 

risks factor. Among males, 21.8% and 20.3% had 2, and 

≥3 of these risk factors, respectively. However, 19.5% 
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and 11.9% of females had 2, and ≥3 of these risk factors, 

respectively. 

Cardiovascular disease clustering by age group  

From Figure 2 below, the prevalence of cardiovascular 

disease clustering for subjects with 2 and ≥3 risk factors 

showed increasing trend with increasing age with the 

highest prevalence in the elderly age group of ≥70 years 

unlike subjects with 0 and 1 risk factor which showed 

higher prevalence in the younger age groups. 

 

Figure 2: Cardiovascular disease clustering by age 

group. 

Prevalence of zero risk factor by age and gender 

According to Figure 3 below, there is a decreasing pattern 

with increasing age among subjects with no 

cardiovascular disease risk factor clustering. More 

females than males had no risk factor. 

 

Figure 3: Prevalence of zero risk factor by age and 

gender. 

Prevalence of one risk factor by age and gender 

Figure 4 below shows that the older age group of seventy 

years and above had the least prevalence (29.7%) among 

subjects with only one risk factor with the younger age 

group of 18 to 29 years having highest prevalence 

(44.3%). More females (41%) than males (34%) had one 

risk factor only. 

 

Figure 4: Prevalence of zero risk factor by age and 

gender. 

Prevalence of two risk factors by age and gender 

As depicted in Figure 5 below, the prevalence of having 

two risk factors increased progressively with increasing 

age peaking in 60-69 years age group (31.0%). More 

males than females had two risk factors (males 21.8%; 

females 20.4%). 

 

Figure 5: Prevalence of two risk factors by age and 

gender. 

Prevalence of three or more risk factors by age and 

gender 

The prevalence of having three or more risk factors 

increased progressively with increasing age. Males had a 

higher prevalence of three or more risk factors than 

females (males 30%; females 11.9%). 
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Figure 6: Prevalence of three or more risk factors by 

age and gender. 

Effect of age, gender and educational level on CVD risk 

factor clustering by multivariate logistic regression 

analysis  

Table 2 below presents results of multivariate logistic 

regression analysis of predictors of risk factor clustering 

among the study subjects. The probability increased 

significantly with increasing age with peak in the 60-69 

years age-group. It is also shown that males had higher 

probability of CVD clustering in this study compared to 

females. Among those who had attained some 

educational status, the higher the educational level, the 

greater the probability of risk factor clustering. However, 

those with no educational attainment, also had a high risk 

of CVD clustering. 

 

Table 2.: Multivariate logistic regression analysis of CVD risk factor clustering with age group, gender and 

educational level of study subjects. 

Variable EXP (B) 
95% confidence interval P value 

Lower bound  Upper bound   

Age group (years)       

  

<0.001 

18-29 0.62 0.44 0.89 

30-39 0.68 0.46 1.01 

40-49 0.77 0.53 1.11 

50-59 0.82 0.56 1.22 

60-69 1.07 0.71 1.61 

≥70  1.00  1.00 1.00 

Gender       

 <0.001 Male 1.62 1.34 1.97 

Female 1.00 1.00 1.00 

Educational level       

<0.001 

No education 1.00 0.64 1.56 

Primary education 0.71 0.52 0.97 

Secondary education 0.72 0.53 1.67 

Tertiary education 1.00 1.00 1.00  

 

Table 3. Multivariate logistic regression analysis of CVD risk factor clustering with occupation. 

Variables EXP(B) 95%CI lower bound 95 %CI upper bound p value 

Occupation       

 

 

<0.001* 

 

Farmer 0.97 0.78 1.20 

Government staff 1.19 0.77 1.86 

Student 0.85 0.65 1.12 

Trader 1.18 0.72 1.93 

Other 1.00 1.00 1.00 

 

Effect of occupation of study subjects on CVD risk 

factor clustering by multivariate logistic regression 

According to Table 3 below, the probability of CVD risk 

factor clustering was highest among the government staff 

and traders compared to students and farmers who had a 

lower probability of clustering of CVD risk factors. Study 

subjects who are married had the highest probability of 

risk factor clustering in this study. 

DISCUSSION 

Clustering of cardiovascular disease risk factors increases 

the risk of cardiovascular morbidity and mortality. Hence 
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it is important not just to study the individual risk factors 

but to explore the presence and degree of clustering of 

these risk factors. The present study indicates that 77% of 

the study subjects had at least 1 of the studied CVD risk 

factors with 38.2 % of study subjects having a clustering 

of 2 or more risk factors. This is lower than the 63.6% 

and 86% prevalence of clustering of risk factors reported 

by Puepet et al and Ogbera respectively in two different 

Nigerian studies.21,22 These remarkable differences may 

be as a result of several factors which may include the 

fact that the present study was a rural community study 

amongst apparently healthy population while the 

comparative studies were both urban and hospital-based 

studies amongst diabetics which on itself is a risk factor 

for CVD and predisposes to other cardiovascular risk 

factors. The clustering of CVD risk factors reported in 

this study is however higher than the 21.7% clustering 

reported in a study on clustering of cardiovascular risk 

factors among a rural adult population in India.23 While 

both studies are rural community based, the Indian study 

however evaluated for fewer CVD risk factors than the 

present study which can possibly explain the reason for 

the lower prevalence of clustering found in the Indian 

study. 

In our study, 17.4% of study subjects had clustering of 3 

or more risk factors with 20.8% of study subjects having 

a clustering of only 2 risk factors which is contrary to the 

findings by Osuji et al in Enugu, Nigeria who reported a 

31.2% of clustering of three or more risk factors and 

40.4% of clustering of two risk factors.24 The work by 

Osuji et.al was however amongst hypertensive in a 

tertiary hospital which may account for the higher values 

reported. In a rural study on the prevalence of metabolic 

syndrome, Gyakobo et al reported a prevalence of 15% 

using IDF criteria which is similar with the outcome in 

this study.25 It is however important to state that our study 

evaluated more risk factors (including ECG-LVH) than 

the comparative studies. In a study conducted in both a 

rural and urban setting in China, a higher prevalence of 

clustering of CVD risk factors were reported compared to 

our study.25 These differences may be related to the fact 

that whereas this present study was limited to a rural 

settlement, the Chinese study involved both the rural and 

urban communities. 

This present study showed that clustering of two or ≥3 

risk factors was more amongst males than their female 

counterparts similar to the findings by Balaji et al in a 

rural Indian community.23 This higher prevalence of risk 

factors in men compared with women may be due to the 

fact that more of the individual risk factors evaluated in 

this study were commoner in males than in females. This 

is similar to the findings in previous studies but not so 

with the work by other authors.24-28 This present study 

also showed a progressively increasing prevalence of 2 or 

≥3 risk factor clustering with increasing age similar to the 

findings of other workers.24-26 However, the work by 

Osuji et al, showed a declining pattern of clustering after 

the age of 50 years. 

Clustering of risk factors is associated with occurrence of 

the major CVDs.6,8 It becomes necessary to identify the 

groups at higher risk in order to design appropriate 

intervention measures. This study revealed through a 

multivariate logistic regression that clustering of risk 

factors was associated with age, gender, occupation and 

educational attainment. The finding that the risk factors 

cluster as age advances is not surprising, as some of the 

individual risk factors showed similar pattern and the 

age-related biological risks (e.g. hypertension) are super-

imposed upon the cumulative life-style behavioural risk 

factors (e.g. physical inactivity). These are consistent 

with the observation that the prevalence of chronic 

diseases increases with age.28 The male gender had a 

greater risk of clustering similar to the outcome of many 

other studies.28-30 

This study also showed a relationship between increasing 

level of educational achievement and greater probability 

of clustering of risk factors in tandem with the finding by 

Gyakobo et al in a rural community in Ghana.25 This may 

be related to the fact that increasing education comes 

with increasing income and hence more access to 

tobacco, alcohol, and diets rich in fats, salt and sugar. The 

Government staff and traders had greater risk of cluster 

which may be related to the fact that they are likely to 

spend most of their work hours sedentary unlike the 

farmers who had a lower risk of clustering of risk factors 

comparatively.  

CONCLUSION 

Clustering of CVD risk factors is high in this rural 

community of the Niger Delta region of Nigeria and 

integrated approach should be developed towards its 

prevention, detection and treatment in a cost effective 

way. 
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