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ABSTRACT
Introduction: Over 80% of cardiovascular deaths take place in low and middle income
countries. These cardiovascular deaths are caused by modifiable risk factors. Evidence
is emerging that some of these factors maybe even more prevalent in rural areas which
are generally underserved.
Aim: The aim of this study was to record risk factors for cardiovascular disease in
rural communities in south southern Nigeria and review some related literature.
Methods: A cross sectional study during clinical outreach activities that took place
in 2016 to 2018 in several rural and few urban communities in Cross River State,
Nigeria. Participating individuals gave full consent and ethical clearance obtained.
Socio-demographic data, Anthropometric data and Blood sugar measurements were
obtained. Data extracted was transferred into EXCEL thereafter analysis was done
using SPSS version 21. p values less than 0.05 were deemed statistically significant.
Tests of significance included Anova, chi square and student t- tests.
Results: Total population investigated over the 3 year period was 504. (2016-33.1%),
(2017 -37.9%), (2018 – 28%) with a Female: Male distribution of 1:1.
Most participants tended to be overweight across the years 59.7%, 59.1%, 73.7%,
2016, 2017, and 2018 respectively. The prevalence of Hypertension was 10.71%. No
significant gender difference in the prevalence of Hypertension (6.94% males to 3.77%
females, p=0.097). The prevalence of Diabetes Mellitus was 10.67%. There was no
significant gender prevalence (6.67% males to 4.00% females, p =0.431)
Conclusion: Cardiovascular disease remains relatively uncommon in Sub-Saharan
Africa, despite an increasing prevalence of risk factors, but it’s incidence is rising.
Steps should be taken in Sub-Saharan Africa to prevent an epidemic. This involves
detailed and regular screening for cardiovascular risk factors in rural communities.
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1 INTRODUCTION

Cardiovascular disease is the number one cause of death
worldwide. [1] Over 80% of cardiovascular deaths take place
in low and middle income countries [2] and are due to
modifiable risk factors. [2] High rates of hypertension and
other cardiovascular risk factors and disease are being re-
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ported from different populations including low resource
settings. [3]The cost of care when cardiovascular disease
finally evolves will be too expensive to bear for most if not
all African countries. [4] In the USA a sizable proportion of
the budget is for treatment and diagnosis of cardiovascular
disease. [4]

A major preventive strategy for cardiovascular disease
worldwide is to aggressively identify and treat cardiovascu-
lar risk factors. [4] High blood pressure, diabetes mellitus,
obesity, high cholesterol levels, alcohol consumption, lack
of exercise and urbanization are some of the risk factors as-
sociated with cardiovascular deaths. [5, 6] In sub-Saharan
Africa, these risk factors can be assessed easily with ques-
tionnaires/proformas, and simple laboratory tests as well as
anthropometric measurements like the weight, height and
Blood pressure measurements. [7]

Risk factors for cardiovascular disease (CV) in urban
Africa have been extensively studied. [3, 8, 9] However ev-
idence is emerging that some of these factors maybe even
more prevalent in rural areas, [10–13] which are generally
underserved. [14–17]. The aim of this study was to record
risk factors for CV Disease in a rural community in southern
Nigeria and review some related literature.

2 METHOD

This was a cross sectional study during clinical outreach
activities that took place in 2016, 2017 and 2018 in sev-
eral rural and urban communities in Cross River State of
Nigeria. Cross River state is a state in south, south Nigeria,
bordering Cameroun to the east. Its capital is Calabar, it
has a population of 3.738million in the last census. It has a
total area of 20,156km. It has only one tertiary hospital in
the city of Calabar, a General Hospital in each local govern-
ment and several smaller Health centres and posts. A few
up to standard private hospitals throughout the State serve
in each local government.

These outreaches were sponsored by Joseph Ukpo Hos-
pital and Research Institute (JUHRI) (a private sector or-
ganization) with the aim of setting up mobile clinics and
hospitals with emphasis on the rural/urban settings who do
not have access to medical care. Items donated by JUHRI
included two ambulance vehicles, drugs, clinical thermome-
ters, blood pressure equipments, glucometers, urinalysis
kits and haemoglobinometers. Rural Communities visited
in Cross River included four communities within Akpabuyo
and Akamkpa LGAs. Urban Communities visited were St.
Patrick’s Parish, Ikot Ansa, a correctional facility within the
city of Calabar and St. Mary’s Pro Cathedral Efut Abua,
also within the city of Calabar.

Ethical clearance was obtained from the Cross River
State Ministry of Health Ethical Committee. Consent was

also obtained from all the participants before commence-
ment of the study. Consented participants had their socio-
demographic data taken, including age, and gender. Anthro-
pometric data recorded included weight and height. These
were measured using a standard weighing scale and seca
stadiometer respectively. Then they had their body mass
index (BMI) calculated. [18] The blood pressure was taken
using Aneroid sphygmomanometer on the right arm after
10 minutes rest in a sitting position. The first and fifth
phases of Korotkoff sounds were taken as systolic and dias-
tolic Blood pressure, respectively. [19] Average of two read-
ings were received as the subject’s blood pressure. Blood
pressure measurements were done by the same volunteer
nurses and doctors in all the communities. Measurements
were done between the hours of 9am and 11am.

Fasting blood sugar (FBS) was determined by simple glu-
cometer using Fine test glucometer device. Diabetes Melli-
tus (DM) was defined as fasting plasma glucose of at least
7.0mmol/L. [20] These were taken in the morning before 10
am after they were confirmed not to have eaten that day.
Obesity was defined as BMI of at least 30kg/m2 in a patient
without peripheral oedema. [21, 22]

Due to programmatic constraints, data were not available
for all the parameters measured, analysis was therefore per-
formed on a different subset of the study population for
each of the risk factors.

Data was extracted from patient’s proforma and trans-
ferred into EXCEL and there after SPSS version 21. Ar-
monk,NY: (IBM Corp, 2013.) was used for analysis. Graphs
were drawn using Microsoft Excel. The tests of significance
included tests of variance, student’s t tests, chi square and
Anova. The three years period of 2016-2018 was done for the
purpose of assessment of time trends. Three multivariable
regression models were used to identify socio demographic
and clinical factors independently associated with each of
the considered CVD risk factors (Hypertension, DM, and
obesity). The independent variables included in the models
were important demographic factors like age, sex and clin-
ical factors like BMI. p values less than 0.05 were deemed
statistically significant.

3 RESULTS

Total population investigated over the 3 year period was
504. (2016 – 33.1%), (2017 – 37.9%), (2018- 29%) with a
female: male distribution of 1:1 (Table 1).

The mean age of the study sample was 43.95 (SD =
17.52). The most represented age group was 40-49years (Ta-
ble 1 ).

The distribution of normotensive/hypertensive partici-
pants (41.1%, 47.2%, 48.3% in 2016, 2017, and 2018 re-
spectively.) Shown in (Table 1). The overall prevalence of
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Hypertension was 10.71% (Table 3). The highest blood pres-
sure was recorded in the 70-79 age group. (Figure 2) There
was no significant gender difference in hypertension. (6.94%
male to 3.77% female, p=0.097). (Table 2 and Figure 1)

Most participants tended to be overweight across the
years, 59.7%, 59.1%, 73.7%. 2016, 2017 and 2018 respec-
tively. (Table 1) The women were more obese than the men
(58.70% to 41.30%). (Table 4)

There was no significant gender difference in DM preva-
lence (6.67% male to 4.00% female) (p = 0.431) (Table 5).

4 DISCUSSION

About 40% of Africans with hypertension are undiagnosed,
less than 30% of those who are diagnosed are on treatment
and less that 20% of those on treatment have optimal blood
pressure control. [23, 24] The current study found a preva-
lent rate of 10.71% in the rural population.

In a study done in Akwa Ibom, South South Nigeria,
Akpan et al. [10] found a higher prevalence of hypertension
in the rural communities than in the urban communities
44.3% versus 27.5%.

Other studies have shown a similar trend of high preva-
lence of hypertension in the rural communities: 20.8% by
Oladapo et al, [11] 23.6% by Andy et al [12] and as high
as 46.4% by Ahaneku et al. [13] This may be attributed to
the increasing age of the rural communities as most young
people prefer to migrate to the cities for white collar jobs
while retirees moved in opposite direction. However, in the
present study hypertension was also significantly affecting
the younger age group. The age group that showed the high-
est blood pressure was 70 – 79 years. Hypertension was
recorded in ages as low as 20-29. The males were affected
slightly more than the women, a trend that is noted in many
other studies reviewed. [10–13]

In a study by Andy et al [12] the prevalence of hyper-
tension among Ibibio/Annang was 25.6% and 25.6% among
the Efiks. This is similar to the findings in the current study
among neigbouring ethnic groups.

In a study by Atinyi et al [25] in Keta, Ghana showed
that adults with moderate and high risk Waist to height
ratio (WHR) were 2.58 and 2.61 times more likely to have
Hypertension. This trend turned out not to be statisically
significant in the index study. Andy et al [12] showed that
females tend to be more obese when compared with men.
This trend was same in the index study.

The estimated prevalence of diabetes in Africa is 1%
in rural areas, and ranges from 5% to 7% in Urban Sub-
Saharan Africa. [26]

Studies concluded four (4) decades ago showed generally
low prevalence rates of Diabetes in Nigeria (<1%). [27]

The current prevalence of DM in Nigeria is not known
though estimates show that it may likely be in the region of
8% -10%. [28, 29] the index study estimated the prevalence
of DM to be 10% with no significant gender difference.

Physical inactivity was not assessed in our study. This
was because obtaining this information from the partici-
pants was difficult and responses given by a few proved in-
accurate.

Globally there are scanty data in the prevalence of phys-
ical inactivity in Sub-Saharan Africa. However in a WHO
report of national surveys in both urban and rural settings
in five African countries in 2003, involving a total of 14725
individuals aged 18 to 69 years revealed a mean preva-
lence of physical inactivity in 19.6% of men and 22.9% of
women. [14]

Although cardiovascular disease in Sub-Saharan Africa
remains relatively uncommon, its risk factors is been shown
in the review of literature and in the index study to be rising
especially hypertension, Diabetes mellitus, overweight and
obesity, physical inactivity, increased tobacco use and Dys-
lipidaema. The best window of opportunity for prevention
of the emerging epidemic of cardiovascular heart disease in
S.S.A is now [14, 30] such as done in the index study.

These outreaches to rural parts of the population affords
communities the opportunity of specialists visits since there
is generally a lack of specialists in remote or rural areas
where front-line health centres are very often staffed only
by nurses. [14]

During outreaches such as ours, specialists are consulted
in a more rapid and interactive way and their advice in-
creases the capacity of front-line health workers. This leads
to quick referrals and better outcomes. [14]

Strength and Limitations
The current study was routinely collected as a day med-

ical outreach in various rural and few urban communities
and therefore had some limitations. Some key CVD risk
factors of interest such as tobacco smoking, dyslipidaema
were missing in the database, and therefore limited our ca-
pacity to explore all major CVD risk factors singly and in
combination.

5 CONCLUSION:

Cardiovascular disease remains relatively uncommon in
SSA, despite an increasing prevalence of risk factors, but
its incidence is rising. The best window of opportunity for
prevention of the emerging epidemic of cardiovascular heart
disease in Sub-Saharan Africa is now and this involves de-
tailed and regular screening for cardiovascular risk factors
in rural and urban communities.
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Table 1. Social Demographic and Clinical Characteris-
tics of the Participants

CHARAC-
TERISTIC

2016 2017 2018 OVER-
ALL

p-
VALUE

GENDER
• §
• §
• §

(%)
85
(50.9)
82
(49.1)
167
(33.1)

(%)
102
(53.4)
89
(546.7)

191
(37.9)

(%)
54
(37.0)
92
(63.0)
146
(29)

(%)
241
(100)
263
(100)
504
(100)

0.007

AGE
(YEARS)
0-9
10-19
20-29
30-39
40-49
50-59
60-69
70-79
≥80

9
11
26
25
36
25
22
9
4

11
8
21
40
33
32
26
16
4

1
3
4
27
48
33
16
8
6

21
22
51
92
117
90
64
33
14

0.001

BMI
(Kg/M2)
1. §
2. §
3. §
4. §

(%)
0 (0.0)
47
(33.8)
83
(59.7)
9 (6.5)

(%)
2 (1.1)
43
(25.1)
101
(59.1)
25
(14.6)

(%)
0 (0.0)

23
(17.3)
98(73.7)

12
(9.0)

(%)
2 (100)

113
(100)
282
(100)
46
(100)

0.001

BLOOD
PRESSURE

1. §
2. §
3. §
4. §

(%)
0 (0.0)
37
(41.1)
35
(38.9)
18
(20.0)

(%)
0 (0.0)
75
(47.2)
59
(37.1)
25
(21.6)

(%)
0 (0.0)

56
(48.3)
49
(42.2)
11
(9.5)

(%)
0 (0.0)
168
(100)
143
(100)
54
(100)

0.049

Table 2. BLOOD PRESSURE VERSUS GENDER

BLOOD PRESSURE (%) MALE FE-
MALE

TO-
TAL

P-VALUE

<90/60 (Low BP) 0
(0.0)

0
(0.0)

0 0.097

>90/60 but < 120/80
(Ideal and Healthy BP)

96
(53.3)

72
(38.9)

168
(100)

>120/80 but < 140/90
(Normal/Pre-high BP)

65
(36.1)

78
(42.2)

143
(100)

> 140/90 (High BP) 35
(19.4)

19
(10.3)

54
(100)

TOTAL 180(100)185(100)365
(100)

Prevalence of hypertension was 10.71% (95% CI 6.94% to 3.77).
There was no significant gender difference gender prevalence
(6.94% male to 3.77% female, p=0.097)

Table 3. Prevalence of hypertension and Obesity among
participants over a three year period

DIAGNOSIS 2016 2017 2018 Over all
Prevalence (%)

HYPERTEN-
SION
(%)

10.78 13.09 7.53 10.71

OBESITY (%) 5.39 13.09 7.53 9.12

Table 4. BMI VERSUS GENDER

BMI (Kg/m2) MALE
(%)

FE-
MALE
(%)

TO-
TAL
(%)

STATIS-
TICS

Underweight
(≤18.49)

0
(0.00)

2 (100) 2
(0.45) t (443), df 340 = 

0.564 

P = 0.573
Normal weight
(18.5-24.49)

44
(38.94)

69
(61.06)

113
(25.45)

Overweight
(25-29.90)

136
(48.23)

146
(51.77)

282
(63.51)

Obesity (≥30) 19
(41.30)

27
(58.70)

46
(10.36)

Table 5. BLOOD SUGAR VERSUS GENDER

Fasting Blood Sugar
mmol/L (n = %)

Male Fe-
male

Total P- Value

Low (<3.9) 0
(0.0)

0
(0.0)

0
(0.0)

0.431

Normal (4-5.6) 38
(82.6)

11
(37.9)

49
(65.3)

Impaired Glucose
(5.6-6.9)

3
(6.5)

15
(51.7)

18
(24)

Diabetic 5
(10.9)

3
(10.3)

8
(10.7)

Total 46
(100)

29
(100)

75
(100)

Prevalence of Diabetes was 10.67% (95% CI 6.67% to 4.00).
There was no significant gender difference gender prevalence
(6.67% male to 4.00% female, p=0.431)

Figure 1. Hypertension vs Gender
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Figure 2. Comparing Hypertension with age distribution
of participants
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