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ABSTRACT
Background: Cardiovascular diseases have become the leading cause of 

premature morbidity and mortality worldwide, with 80% originating from 

developing countries. The prevalence of cardiovascular risk factors is on the 

increase, especially in the developing nations of the world. There are limited 

data on the burden of cardiovascular disease risk factors among a cohort of 

educated public servants in Abakaliki, Nigeria. Objectives: To determine the 

prevalence and pattern of selected cardiovascular risk factors among a cohort 

of public servants in Abakaliki, Nigeria. Methodology: This is a cross-

sectional descriptive study where a cohort of public servants was screened for 

the presence of selected cardiovascular risk factors during their annual 
thmeeting at Abakaliki, Nigeria on the 16  of December 2022. They were made 

up of males and females of working-class age and they all possessed a 

minimum educational attainment of a university degree (≥17 years of formal 

education). Results: Out of the 120 participants screened, cardiovascular 

disease risk factors were present in 66 persons (55%) (male- 35.8%, female- 

19.2%) and were more preponderant among older participants. Overweight 

(27.5%), and hypertension (25.8%) were the most prevalent risk factors 

identified. The mean age, heart rate, systolic blood pressure, and fasting blood 

glucose were significantly higher in male participants while the mean body 

mass index was significantly higher in their female counterparts. The majority 

(40.8%) of the participants had a single risk factor while few others had 

multiple risk factors. Conclusion: Cardiovascular disease risk factors are 

prevalent among a cohort of public servants in Abakaliki, Nigeria with a 

preponderance of overweight and hypertension.
   

Keywords:	Cardiovascular disease, Prevalence, Risk factors, 

Hypertension, Obesity
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INTRODUCTION
ardiovascular diseases (CVD) are commonest non-communicable Cdiseases globally and mainly include coronary heart disease and stroke. 

They describe diseases of the heart and blood vessels caused by the process of 

atherosclerosis. They had become the leading cause of premature mortality 

and morbidity worldwide, with 80% originating from less developed lower-
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income countries in line with societal and economic 
1 developments. Cardiovascular disease (CVD) is 

estimated to cause 17.9 million deaths each year or 
231% of all global deaths.  By the year 2030, the 

United Nations Sustainable Development Goals aim 

to reduce premature mortality from non-
3communicable diseases by a third.

Cardiovascular disease risk factors are the conditions 

that increase the risk of developing CVD, and their 

prevalence is on the increase, especially in the 
4 developing nations of the world. Diagnosis of the 

risk factors of CVD can help us identify high-risk 

patients and effectively prevent the disease. The 

common CVD risk factors include hypertension, 

glucose intolerance, smoking, alcohol abuse, 

dyslipidemia, a sedentary lifestyle, and an unhealthy 
5 diet. Several population-based studies from lower-

income countries have suggested that socio-

demographic characteristics are associated with 

CVD, with increasing age, female sex and lower 

education consistently associated with higher 
6prevalence of CVD.  Some epidemiological 

evidence also suggests that CVD is associated with 

behavioural risk factors such as smoking, alcohol 

use, low physical activity levels, and insufficient 
6vegetable and fruit intake.  

A community-based study at Abakaliki Nigeria 

conducted by Eze et al reported the prevalence of 

selected CVD risk factors as hypertension 285 

(26.4%), alcohol abuse 131 (12.1%), obesity 122 

(11.3%), diabetes 97 (9%), family history of stroke 

87 (8.1%), smoking 74 (6.9%) and previous stroke 29 
7(2.7%) in 2020.  The above study was conducted in a 

suburban setting populated mainly by less educated 
 farmers, petty traders, and artisans. Several 

community-based studies reported a lower 

prevalence of CVD risk factors among high socio-
8,9economic class.  

There are limited data on the burden of CVD risk 

factors among a cohort of highly educated public 

servants in Abakaliki, Nigeria. It is against this 

backdrop that we embarked on this study to determine 

the prevalence and pattern of selected cardiovascular 

risk factors among a cohort of public servants in 

Abakaliki Nigeria.  

METHODS
Study design 

This is a cross-sectional descriptive study. 

Setting

This study was conducted in Abakaliki South-Eastern 

Nigeria. A cohort of public servants made up of legal 

practitioners at Abakaliki was screened for CVD risk 
thfactors during their yearly meeting on the 16  of 

December 2022. There was a prior invitation and 

approval from the leadership of the group for a 

cardiovascular risk factor screening on the morning of 

the above date. The cohort was made up of males and 

females of working age who came for the meeting and 

all of them possessed a minimum educational 

attainment of a university degree (≥17 years of formal 

education). 

Selection of patients

The consecutive public servants of both gender and 18 

years and above who presented for the screening 
th between 8 am and 9 am on the 16 of December 2022 

were recruited for the study.  

Interventions

There was no intervention.

Methods of measurement

They were counselled on the need and the importance 

of maintaining of healthy lifestyle and observance of 

good health-seeking behaviour. A pretested and 

structured questionnaire was administered to them by 

the research assistants to fill in their age and sex, and 

then answer the questions on whether they are known 

to have any of the below listed cardiovascular disease 

risk factors- Hypertension, diabetes, heart disease, 

dyslipidemia, alcohol abuse, cigarette smoking, 

previous history of stroke, positive family history of 

stroke and heart disease. The height and body weight 
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were then measured using the sewing tape rule and 
®Camry  bathroom weighing scale to the nearest 1 

centimetre and 1 kilogram respectively. The 

anthropometry measurements were checked while 

the participants wore light clothing and without 

footwear. Then, the heart rate was counted with the 

stethoscope placed on the precordium for 60 seconds, 

and the Blood pressure was subsequently checked 

with Accoson® mercury Sphygmomanometer using 

the auscultatory method to the nearest 1-millimetre 

mercury (mmHg) on the right arm while the 

participant was sitting. Finally, blood glucose was 
®assessed using an Accu-chek  active blood glucose 

meter made by Roche. The above screening was done 

between 8 am and 9 am.    

Data collection and processing

The sample population was categorized according to 

sex and age differences. Those that have the above 

CVD risk factors were identified and categorized 

according to the number of CVD risk factors present 

into mild (1 CVD risk factor), moderate (2 CVD risk 

factors), and severe categories (≥ 3 CVD risk 

factors). Hypertension was defined as Systolic blood 

pressure (SBP) of ≥ 140mmHg and/or Diastolic 

blood pressure (DBP) of ≥ 90mmHg or current use of 
10antihypertensive medications.  

Overweight was defined as a body mass index (BMI) 
2 2of 25kg/m to 29.9kg/m  while obesity was defined as 

2 11a BMI of ≥ 30kg/m .  Alcohol abuse was defined as 

intake of > 14 units/ week and > 7 units/ week for 
12males and females respectively.  The number of 

units of alcohol in a drink was determined by 

multiplying the volume of the drink (in millilitres) by 

its percentage (Alcohol by volume), and dividing by 
131000.  Current smoker was defined as one that has 

smoked > 100 cigarettes in the entire life and still 
14 smokes every day or some days. Hyperglycaemia 

was defined as a blood glucose of ≥ 100mg/dl or 
15current use of antidiabetic medications.

Loss of data such as dropouts or patients lost to 

follow-up.

There was no significant attrition as it was a cross-

sectional study.

Ethical guidelines followed by the investigators.

There were no significant ethical issues as the study is 

not interventional and patients' identity was not 

disclosed or compromised except that verbal consent 

was obtained from the participants before the 

interview.

Statistical methods used.

The data were analysed with IBM Statistical Product 

and Service Solution (SPSS) version 25. Categorical 

variables were presented as proportions and 

percentages while numerical variables were presented 

as means and standard deviations. Chi-square was used 

as a test of statistical significance for categorical 

variables while the student t-test was used as a test of 

statistical significance for the numerical variables, 

with a p-value of < 0.05 as significant.

RESULTS
One hundred and twenty public servants were screened 

for selected cardiovascular risk factors. They 

comprised 83 (69.2%) males and 37 (30.8%) females 

(sex ratio ≈ 2: 1) with an age range of 28 – 62 years. The 

mean age was 41.5 ± 9.4 years (male= 42.4± 8.2 years, 

female= 39.2 ± 9.2 years) (see Table 1). Cardiovascular 

disease risk factors were present in 66 persons (55%) 

[male- 43 (35.8%), female- 23 (19.2%)] and were more 

preponderant among older participants compared to 

the younger age group (see Table 2). Out of the total 94 

CVD risk factors identified among all the participants, 

67 (71.3%) were in males while 27 (28.7%) were in 

females. Overweight- 33 (27.5%), and hypertension- 

31 (25.83%) were the most prevalent CVD risk factors 

identified (see Table 2). The mean age, heart rate, SBP, 

and fasting blood glucose were significantly higher in 

males while the mean BMI was significantly higher 

among the female (see Table 3). The majority (40.8%) 

of the participants had a single CVD risk factor while 

few others had multiple CVD risk factors (see Table 4).
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Table 1: Age and sex distribution  
Age range Male-  n (%)  Female-  n (%)  Total-  N (%)  
20- 29 2 (1.6)  3 (2.5)  5 (4.2)  
30- 39 38 (31.7)   23 (19.2)  61 (50.8)  
40- 49 25 (20.8)  6 (5.0)  31 (25.8)  
50- 59 16 (13.3)  4 (3.3)  20 (16.7)  
60- 69 2 (1.7)  1 (0.8)  3 (2.5)  
Total  83 (69.2)  37 (30.8)  120 (100.0)  
 
Table 2: Sex distribution of cardiovascular risk factors  
Risk factor  Male-  n=83 (%)  Female-  n=37 (%)  Total-  N=120 (%)  
Overweight  17 (20.5)  16 (43.2)  33 (27.5)  
Hypertension  28 (33.7)  3 (8.1)  31 (25.8)  
Obesity 4 (4.8)  4 (10.8)  8 (6.7)  
Hyperglycemia  6 (7.2)  1 (2.7)  7 (5.8)  
Alcohol abuse  6 (7.2)  0 (0.0)  6 (5.0)  
Family history of stroke  3 (3.6)  2 (5.4)  5 (4.2)  
Dyslipidemia  1 (1.2)  3 (8.1)  4 (3.3)  
Cigarette smoking  2 (2.4)  0 (0.0)  2 (1.7)  

 

T able 3: Sex  D istribution of anthropo-clinical param eters 
C linical  
P ara m eters 

M ale 
M e a n  ± S D 

N = 8 3 

F em ale 
M ean ±SD 
N =37 

95%  C I p-value 

A ge (years) 4 2 . 3 5 ±  6 . 2 4 39.18  ± 5 .15 0 .85 to  5.49 <  0 .01 
B M I(K g/m2) 24 .01±3.53 26 .13±4.83 -3 .67  to  -0.57 <  0 .01 
H eart rate (b /m )     79 .77±9.73 73 .65±8.12 2 .49  to  9.75 <  0 .01 
SBP  (m m H g) 117.44±10.39 110.59±9.30 2 .91 to  10 .79 <  0 .01 
D B P  (m m H g) 76 .49±7.12 74 .12±6.92 -0 .39  to  5.13 0 .09 
FB G  (m g/d l) 89 .77  ±11.52 85 .12±9.72 0 .34  to  8.96 0.03 

 

2Footnote: BMI= Body mass index, Kg/m = Kilogram per metre squared, 
b/m= Beats per minute, SBP= Systolic blood pressure, DBP= Diastolic 
blood pressure, mmHg= Millimetre of mercury, FBG= Fasting blood
 glucose, mg/dl= Milligram per decilitre 

Table 4: Cardiovascular risk Stratification 
Variables CVD risk 

Absent 
CVD Risk Present Total N 

(%)  
Chi2  df  p-  

value  
n (%)  

 
 

1 CVD 
risk 

n (%)  

2 CVD 
risks 
n (%)  

≥3 CVD 

risks  

n (%)  

Total  
N (%)  

   

Sex Male 40 (33.3) 29(24.2) 10 (8.3) 4 (3.3)  83 (69.17)  0.73  1  0.39  
Female  14 (11.7) 20 (16.7) 2 (1.7) 1(0.8)  37 (30.83)     

Age range 
(years) 

20- 39 39 (32.5) 24 (20.0) 3 (2.5) 0 (0.0)  66 (55.00)  10.53  1  < 0.01  
≥40 15 (12.5) 25 (20.8) 9 (7.5) 5 (4.2)  54 (45.00)     
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DISCUSSION
This study evaluated the prevalence of selected CVD 

risk factors in a cohort of public servants in Abakaliki 

Nigeria. CVD risk factors were present in 55% of the 

study population and were more prevalent among the 

male counterparts and in older age groups. The 

prevalence of overweight and obesity were 27.5% 

and 6.7% respectively in this study. Their combined 

prevalence of 34.2% was the most prevalent CVD 

risk factor present in the study. This was less than the 

combined prevalence rate of 47% reported by 
3Brandao et al in a Portuguese population  and 76% by 

16Fahs et al in a Lebanese population.  Onyemelukwe 

et al reported an obesity prevalence rate of 24.4% 

amongst patients attending a medical outpatient 
17 clinic with a similar mean age in Nigeria. The 

reported lower prevalence rates of overweight and 

obesity in this study may result from the study setting 

and sample population. This study was conducted in 

an urban setting amongst an apparently healthy 

cohort of educated and enlightened public servants 

with a mean age of 41.5 years. 

The studies reported by Brandao et al and Fahs et al 

were conducted amongst the older population which 

expectedly has a higher prevalence of overweight 

and obesity. The study by Onyemelukwe et al was 

conducted in a hospital setting in Nigeria amongst 

patients attending the medical outpatient clinic that 

potentially have more CVD risk factors. The above 

study setting and the sample population explain the 

observed higher prevalence of overweight and 

obesity in the quoted studies. Overweight and obesity 

were more prevalent amongst the female population 

in this study. The mean BMI was also significantly 

higher in the female population. This is like the report 
17,18 from other studies. The reason for the observed 

female preponderance of overweight and obesity is 

not well known but the role of female hormones 

could be implicated.

The prevalence of hypertension was 25.8% in this 

study with male preponderance. The mean Systolic 

blood pressure was also significantly higher in male 

folks. The diastolic blood pressure was also higher in 

male folks, though not statistically significant. This is 

similar to other studies which reported a hypertension 
19,20prevalence rate of 19.3 – 44% in Nigeria.  This 

prevalence is high, and it underscores the high burden 
1of CVD risk factors and CVD in developing countries.  

The finding also highlights the place of hypertension as 

the most important CVD risk factor. The male 

preponderance of hypertension is well-known in the 
21medical literature.  The possible mechanism of the 

higher male prevalence of hypertension is the lack of 
 endogenous oestrogen in men. Current evidence 

suggests that oestrogen may modulate vascular 

endothelial function, resulting in vasodilation, which 

in women may, in part, contribute to lower blood 
22pressure.  

The prevalence rate of hyperglycaemia was 5.8% in 

this study. This included those that have diabetes 

mellitus and those that have impaired fasting blood 
23 glucose because both are CVD risk factors. A 

longitudinal study showed that patients with impaired 

fasting glucose patients have a substantial risk of 

cardiovascular, chronic renal, and retinal diseases. 

Some community-based studies reported similar 
24findings.  Hyperglycaemia was more prevalent among  

the male participants. The mean blood glucose level 

was also significantly higher in male participants than 

the female counterparts. This is not unexpected as the 

fasting blood glucose level has been reported to be 

lower in the female population partly due to oestrogen-

enhanced facilitated glucose homeostasis in women 
25compared to men.

The prevalence of alcohol abuse was 5% with male 

preponderance. This is similar to the reports from other 
26studies.  Men are prone to alcohol abuse for several 

reasons which include the ability to cope with stress, 

social acceptability, pleasurable effects, and ritualistic 
 reasons. Alcohol consumption causes a greater 

27dopamine release in men than in women.  That release 

of dopamine, a chemical in the brain that helps control 

feelings of pleasure and euphoria, can in turn lead to 
27addictive behaviours and alcohol abuse.  
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The prevalence of reported dyslipidaemia was 3.3% 

with female preponderance. This prevalence rate was 

erroneously low as it was based on the patient report 

of a previous lipid profile check because the lipid 

profile was not tested during the screening. Most 

individuals may not know their serum lipid profile 

values due to poor health-seeking behaviour and 

uncoordinated healthcare delivery system in 
 developing countries. The reported female 

preponderance is well-reported in the medical 
28literature.

The prevalence of current cigarette smoking was 

1.7% and was reported only among male 

participants. A systematic review of tobacco use in 

Nigeria reported that smoking prevalence was higher 

among males than females and that the most common 

risk factors included peer influence, family 

conditions, psychosocial factors, concomitant 

substance abuse, media advertisements, increasing 
29age, and male gender.

About 41% of the study population had a single CVD 

risk factor while about 10% and 4% had 2 CVD risk 

factors and ≥ 3 CVD risk factors respectively. This 

finding highlights that most of the study population 

had low CVD risk. Those that have multiple CVD 

risk factors have a higher risk of developing 

cardiovascular diseases. 

The reported higher mean heart rate in the male 

participants was not in keeping with the expected 

higher female heart rate. The mean female heart rate 

is expectedly higher due to their small heart size, and 

their different intrinsic rhythmicity to the pacemaker 
 of their hearts, which causes them to beat faster.This 

disparity may result from the small sample size and 
30racial differences in cardiac physiology.

Limitations of the study

This was a cross-sectional study with limited sample 

size. This will be difficult to apply the results and 

conclusions to the wider population. A multi-centre 

longitudinal study would have yielded more robust 

results and conclusions. 

CONCLUSION
The prevalence of CVD risk factors is high among a 

cohort of public servants in Abakaliki, Nigeria. 

Overweight and hypertension were the most prevalent. 

The mean age, fasting blood glucose, systolic blood 

pressure, and heart rate were significantly higher 

among the male while the mean body mass index was 

higher in the female counterparts.

There is need for a regular public enlightenment and 

screening exercises for CVD risk factors among 

different communities and ensure proper interventions 

are put in place to ameliorate the impacts of the 

identified risk factors. 
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