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ASSESSMENT OF CARDIOVASCULAR DISEASE RISK
FACTORS OF AN URBAN NIGERIAN HYPERTENSIVE
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ABSTRACT
Objective: A cardiovascular risk score calculator was used to assess the risk of death from
cardiovascular disease in an urban population with high blood pressure.
Methodology: A total of 425 subjects aged 35 years and above took part in the cross sectional
survey held at Nsukka, Enugu State, Nigeria. A detailed questionnaire was administered to the
subjects to ascertain their risk levels consequent upon life style and genetic disposition.
Anthropometric parameters and blood pressures (SBP) and diastolic blood pressure (DBP) were
measured by standard methods. Fasting blood samples were drawn from the participants for
biochemical assays. A cardiovascular risk calculator was used to determine the risk of the
subjects to cardiovascular disease (CVD).
Results: The mean ages were 53.26±11.76 and 49.53±8.6 years for men and women respectively,
while the mean SBP were 154.22±23.56 and 150.86±26.44mm/Hg. The distribution of the
subjects according to risk status were 21.88% for both low and very high risk status while 31.29%
were of average risk.  The cardiovascular risk score was higher (P < 0.05) in men than in the
women.
Conclusion: Overall, the predicted risk of death from cardiovascular causes progressed with age
in both genders. The results also show that men were more likely to die of cardiovascular
diseases.
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INTRODUCTION

Cardiovascular disease (CVD) is responsible
for one third of global deaths and is the lead-
ing and increasing contributor to the global dis-
ease burden.1 Africa has witnessed increased
urbanization and changing lifestyles, factors
which have, in turn, raised the incidence of
CVD.2 Hypertension remains the most threat-
ening risk factor, with prevalence ranging be-
tween 15% and 30% in adults3 although the
mortality rate is higher in developing countries
than in developed ones.4 Studies from South
Africa have shown that 32.1% of men and
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18.9% of women over 30 years had a 20% or
higher risk of developing CVD in the next ten
years5. There are often multiple risk factors.
The prevalence of hypertension in many de-
veloping countries is as high as those seen in
developed countries.6,7

The risk score8,9 calculates the risk of death
from CVD in the next five years of individuals
with high blood pressure. The calculator gives
the result of the patient’s risk score and pre-
dicts the risk of death due to cardiovascular
disease by comparing the values to an average
value for a person of the same sex and similar
age range.

Other scoring methods already exist for
assessing risks,10,11,13,14 but the risk score used
in this study has several particularly useful fea-
tures. It focuses on patients with high blood
pressure (HBP) and assesses an individual’s
overall risk for all CVDs, including stroke,
rather than just coronary heart disease.9

Sequel to the apparent increase in the num-
ber of people suffering from hypertension, there
is an urgent need to assess the risk of death
from CVD in an urban Nigerian population.
This is the objective of this study.

METHODOLOGY

This work studied 425 subjects (218 males
and 207 females) aged 35 years and above, who
were residents of the University town of
Nsukka, South Eastern Nigeria. This is the age
when the subjects may likely have any risk of
CVD. Subjects with systolic blood pressure
(SBP) less than 120 mm/Hg were excluded in
the study. To encourage consent and allay the
anxiety of the participants, the aim of the study
was explained to them. The study was con-
ducted in three parts; (a) collection of data on
demographic and socioeconomic status (sex,
age, family status, educational level) and health
behaviours (physical activity at work and dur-
ing leisure time, smoking, alcohol intake, and
diet; (b) anthropometric (height, weight) and
blood pressure measurements; and (c) blood
sample tests. Information on the following car-
diovascular risk factors: smoking, left ventricu-
lar hypertrophy, histories of stroke and of

myocardial infarction were obtained from the
subjects. Smoking status was divided into three
categories (a) never smokers (b) former smok-
ers; and current smokers (defined as people
smoking at least one stick of cigarette each
day). Anthropometric measurements used
standardized procedures15. Height was mea-
sured to the nearest centimetre using a mea-
suring tape. Weight was recorded with a me-
chanical personal scale (BR 9011, Hana, China)
calibrated at the beginning of each working
day to the nearest 0.1kg. Body mass index (BMI)
was calculated as weight (in kg) divided by
height (in metre squared). Blood pressure (BP)
was measured twice using a digital BP meter
(Seiwex SE-7000 Seinex electronic Ltd, UK)
with the subject seated for at least five
minutes, and using left arm.16

High blood pressure was defined according
to the WHO/ISH guideline: a systolic blood
pressure (SBP) >140mm/Hg or diastolic blood
pressure (DBP) >90mm/Hg or being on treat-
ment.17 Stage I (mild hypertension) was defined
as a SBP between 140-150 or DBP between
90-99mm/Hg. Stage II (moderate hyperten-
sion) as a SBP between 160-176mm/Hg or DBP
between 90-99 mm/Hg. Stage III (severe hy-
pertension) as a SBP >180 or DBP >110mm/
Hg. Blood samples were collected from the
subjects and analyzed within two hours.
Serum glucose was estimated with a
glucometer (Life Scan Inc, Johnson-Johnson
Company, USA) by the one-touch blood glu-
cose monitoring system18 and presence of dia-
betes was defined using WHO recommenda-
tions.19 Total cholesterol was estimated on en-
zymatic hydrolysis and oxidation of cholesterol
by the method of Stein,20 while serum creati-
nine was estimated by the method of Henry.21

Hypercholesterolaemia was defined as total
cholesterol (TC) >5.17mmol/L. Randox Labo-
ratories Ltd., UK, commercially prepared the
reagents used. A BMI >25kg/m2 was defined
as overweight.22 The data collected from the
eleven risk factors were keyed into the risk score
calculator, which provides the risk score, and
the predicted risk score by comparing with an
average score that is age and sex specific.8 The
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risk score is an integer; with points added for
each factor according to its association with
the risk. For any subject, points scored for each
factor were added together to produce the
total risk score.9

The statistical analysis was done using SPSS
version 10.0. Data collected were subjected to
analysis of variance (ANOVA) using factorial
in completely randomized design (CRD). The
mean ± SD of each parameter was taken for
each group. Test of significance of mean was
by Fisher’s least significance difference
(F-LSD). The acceptable level of significance
was P <0.05.

RESULTS

Table-I shows the mean values of the cardio-
vascular risk factors in the sampled popula-
tion. The mean SBP prevalence was higher in
men than in the women, going up to peak be-
tween 45-49 years in men and 60-64 years in
women (Fig-1).

Table-II shows the frequency and risk status
in the different genders. Ninety-three partici-
pants (21.88%) were grouped as low risk while
133 participants (31.29%) were averagely at
risk to CVDs. Of the 106 participants that were

on the high risk group, 17.89 and 32.37 per-
cent were males and females respectively.

Fig-2 shows the cardiovascular risk score of
the subjects. The result shows that the risk score
increased progressively as the age increased
with the men having a significantly higher
(P < 0.05) risk score than the women. The
predicted risk score (%) of the subjects
(Table-III); show that the chances of death
from CV sources in the next five years
increased with age.

DISCUSSION

This study provides information on the risk
of death from cardiovascular causes in the next
five years of individuals with high blood pres-
sure in the surveyed population. The cardio-
vascular risk score used in this study takes into
account systolic but not diastolic blood pres-
sure because diastolic blood pressure does not
independently predict cardiovascular risk.23,24

The results from this study show a prevalence
of high blood pressure in the population stud-
ied with the age group 45-49 having the high-
est value in men. This is consistent with previ-
ous results demonstrating gender dichotomy
in blood pressure, with higher pressures seen
in men.25-27

Table-I:  Means of Cardiovascular Risk Factors

Risk Factor Male (n= 218) Female (n = 207) Total (n= 425)

Age (years) 53.26±11.74 49.53±8.60 51.44±10.50
Height (cm) 158.34± 19.52 151.69±16.93 155.10±18.58
BMI (kg/m2) 24.73±4.27 24.20±3.59 24.75±3.94
Total Cholesterol (mmol/L) 4.01±1.27 4.19± 1.19 4.10±1.24
SBP (mm/Hg) 154.22± 23.56 150.86±26.44 152.58±25.03
DBP (mm/Hg) 92.41± 13.19 91.24±10.65 91.84±12.03
Glucose (mg/dL) 107.74± 62.91 123.90±83.65 115.61±74.10
Creatinine (mg/dL) 1.72± 0.51 1.67±0.51 1.70±0.51

Results are mean±SD

Table-II: Frequency and Risk Status in Different Genders

Risk Status Male (%) Female (%) Total (%)

Low risk 61 (27.98) 32 (15.45) 93 (21.88)
Average Risk 66 (30.28) 67 (32.37) 133 (31.29)
High Risk 39 (17.89) 67 (32.37) 106 (24.94)
Very High Risk 52 (23.86) 41. (19.81) 93 (21.88)
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Cardiovascular risk score values also
increased with age with the males having a
higher risk score than the females. These scores
were higher than the average risk score values
for men and women of similar age ranges. The
study also predicted the risk of dying from car-
diovascular disease in five years of the sampled
population and compared it to risk values for
men and women of similar age range. Data
from this study consistently showed that men
had a higher risk of dying from cardiovascu-
lar causes than women. For the age range 65-
69 years the risk scores were 8.59% and 13.97%
respectively for men and women. Cardiovas-
cular risk increases with age in both sexes, and
this increase is sharper in women.28 The mecha-
nism underlying this differential age effect is
not well understood.29

The study stratified the participants into four
risk status of low, average, high and very high
risk category30 with 21.88, 31.29, 24.94 and
21.88% respectively. The fact that above
46.82% of the participants was of above aver-
age risk calls for concern. Mortality from CVD
varies between countries which affect the
generalisation of any risk score internation-

ally.31 The risk score from this study empha-
sizes the importance of tackling the overall risk
of CVD in several ways rather than monitor-
ing blood pressure alone.32-35 Studies of this
nature when made available to individuals
enable them to know the status of their hearts.
This will in turn compel them to change habits
or life styles that predispose to cardiovascular
disorder and improve quality of life.
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