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ABSTRACT

BACKGROUND: Cardiovascular diseases are the leading causes of mortality and responsible
for 16.6million death, representing one third of global death annually. It is projected that there
will be a rise in CVD mortality rates in the developing countries because of demographic
changes and urbanisation. There are limited community based data on the prevalence of CV
risk factors in Northern Nigeria. This study determined the prevalence, determinants and
xi

awareness of modifiable cardiovascular risk factors in a semi urban community of Kano State,
Nigeria.
MATERIALS AND METHOD: The study was cross-sectional in design. Four hundred and
twenty two (422) subjects resident in a semi urban community were selected using multi-staged
sampling technique. The WHO STEP wise approach to surveillance was utilised in screening
for cardiovascular risk factors. Data collected was analysed using SPSS version 19.0 (IBM
Corp. released 2010).
Results: four hundred and twenty two subjects (199 males and 223 females) with a mean age
of 39.4 ± 14.8 (range 18 - 85) years were studied. Prevalence of modifiable cardiovascular risk
factors were as follows: hypertension 33.9% (males 29.1%, females 38.1%, p = 0.050), truncal
obesity 30.1% (males 13.6%, females 44.8%, p = 0.001), generalised obesity 16.4% (males
13.1%, females 19.3%, p = 0.035), type 2 diabetes mellitus 4.8% ( males 4.8%, females 4.7%,
p = 0.960), cigarette smoking 2.6% (males 5.5%, females 0.0%, p = 0.001), dyslipidaemia
82.4% (males 80.2%, females 83.5%, p 0.400) and ECG LVH 23.7% (males 8.3%, females
15.4%, p = 0.005). Metabolic syndrome was observed in 12.6% of subjects (males 32.1%,
females 67.9%, p = 0.117). On the whole 358 (83.7%) subjects had one or more modifiable
CV risk factors.
The most frequently known cardiovascular risk factors to the study population included n
cigarette smoking 238 (56.4%), hypertension 209 (49.5%), dyslipidaemia 183 (43.1%), obesity
155 (36.7%) and diabetes mellitus 153 (36.3%). The proportion of subjects who were aware of
heart attack and stroke as complications of CV risk factors were significantly higher in males
than females.
Apart from cigarette smoking, truncal obesity and ECG LVH, there was no statistically
significant gender differences in the prevalence of CV risk factors. Compared to
normotensives, the hypertensive subjects did not differ significantly in the prevalence of truncal
xii

obesity [75 (17.8%) vs 52 (12.3%), p = 0.440), generalised obesity [ 41 (9.7%), vs 28 (6.6%),
p = 0.199] and diabetes mellitus [ 11 (2.8%) vs 8 (2.0%), p = 0.199]. Truncal obesity was
significantly more frequent among subjects who were aged more than 60 years (37.3%, p =
0.234), employed (31.8%, p = 0.023), females (44.8%, p = 0.001) and informally educated
(37.6%, p = 0.001). Logistic regression analysis identified gender as the only independent
predictor of truncal obesity (p = 0.001, OR = 3.850, 95% CI = 1.8 – 8.3).
Conclusions: The study demonstrates high prevalence of cardiovascular risk factors dominated
by dyslipidaemia, hypertension and truncal obesity. Female gender was an independent
predictor of truncal obesity. The level of awareness of cardiovascular risk factors and their
complications was generally low, particularly, in females. Promotion of healthy lifestyle and
increased awareness of CV risk factors among the study population are recommended.
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CHAPTER ONE

1.0 INTRODUCTION
Cardiovascular diseases remain leading causes of morbidity and mortality worldwide.1 The
2010 World Health Report estimates that non-communicable diseases (NCDs) are responsible
for more than 36 million deaths each year.1
Cardiovascular diseases (CVDs) account for most NCD deaths (about 17 million people
annually), followed by cancers (7.6 million), respiratory diseases (4.2 million) and diabetes
mellitus (1.3 million). The CVD burden afflicts both men and women, with CVD deaths
accounting for 34% of all deaths in men and 28% in women in 1998.2 Nearly 80% of the deaths
occur in low and middle income countries ( including Nigeria ),2 and more than 9 million
deaths attributed to NCDs occur before the age of 60 years.3 It is projected that between 1990
and 2020, there will be 120% increase in coronary heart disease mortality in women and 137%
in men in developing countries compared to 29% in women and 48% in men in developed
countries.4
Control of infections and nutritional diseases allows most of the population to reach the ages
in which CVD manifests. This is the major factor underlying the epidemiological transition
from communicable to non-communicable diseases.4 Omran divided the transition into three
basic stages: pestilence and famine, receding pandemics and degenerative and man-made
diseases.5 Olshansky and Ault added a fourth stage, delayed degenerative diseases.6 A fifth
stage, characterised by epidemic of inactivity and obesity, may be emerging in some countries.
Although specific country or region enters these stages at different times, the progression from
one to another tends to proceed in a predictable manner. 6
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The high burden of CVD in the developing countries are attributable to an increasing incidence
of tobacco use, physical inactivity, harmful use of alcohol and unhealthy diets leading to
atherosclerotic diseases.2 There is also a high burden of cardiovascular risk factors especially
diabetes mellitus (DM), hypertension (HTN), dyslipidaemia and obesity,2 which are
independently associated with CVD risk and are common among adults in both developed and
developing countries.7,8 Nigeria has witnessed tremendous socio-economic changes and ruralurban migration which has led to the emergence of NCDs including ischaemic heart diseases
(IHD).7 Development of CVDs is promoted by major risk factors such as HTN, dyslipidaemia,
DM, smoking as well as adoption of western lifestyle.
The NCD survey done in Nigeria about 21 years ago found high prevalence of traditional CV
risk factors.9 The identification of these major risk factors and the implementation of control
strategies, such as community education targeting high risk individuals have contributed to the
fall in CVD mortality rates observed in industrialised nations.8 This study determined the
prevalence of cardiovascular risk factors in a semi urban community of Kano State, NorthWestern part of Nigeria.

1.1 JUSTIFICATION FOR THE STUDY
Cardiovascular diseases remain the major cause of deaths worldwide. Although cardiovascular
mortality rates have declined in many high-income countries, over the last two decades it has
increased at a fast rate in low and middle-income countries.9,10 The antecedent of CVD, notably
atherosclerosis, begin in early life making primordial and primary preventive strategies
necessary from childhood.11 There is therefore, increased need to prevent atherosclerosis by
healthy eating habit, physical exercise and avoidance of cigarette smoking especially in the
young age group.12 The first step towards prevention is the identification of the burden of
CVD risk factors in the community. In the NCDs survey done two decades ago, Kano had the
highest prevalence of HTN and mean cholesterol levels.9 Only few small scale community
2

based studies on CV risk factors have been done since the completion of this survey. The
current study determined the prevalence of CVD risk factors in a semi-urban community.

The findings may provide information on the temporal trends of CV risk profile and basis for
the development of control and preventive strategies in the study population and Kano State in
general.

1.2 RELEVANCE OF THE STUDY

According to World Health report, CVDs account for 9.2% of all death in Africa in 2001. 11
Hospital based studies seem to show that CVDs are now the leading cause of morbidity and
mortality in developing countries with rates almost similar to those of developed countries.14
However, there are limited community based data to support these observations especially in
Northern part of Nigeria.

1.3 AIMS AND OBJECTIVES OF THE STUDY
General objective
To determine the prevalence and awareness of modifiable cardiovascular risk factors in a semiurban community of Kano State, Nigeria.
Specific objectives:
1. To determine the prevalence of modifiable

cardiovascular risk factors in the

community
2. To determine the level of awareness of the subjects on these risk factors and their
complications
3. To identify the socio-demographic determinants of CVD risk factors among the study
population
3
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CHAPTER TWO

2.0 LITERATURE REVIEW
2.1 BACKGROUND
Cardiovascular diseases (CVDs) cause preventable morbidity and mortality worldwide.12 It is
estimated that NCDs will account for more than three fourth of all death in 2030, and death
from CVD will rise to 23.4 million, an approximately 37% increase from 2004 rates.10
Furthermore, the leading causes of death in the world in 2030 are predicted to be ischaemic
heart disease and cerebrovascular disease which are the major components of CVD. CVDs
have recently become a leading cause of mortality and morbidity in developing countries, and
rates are expected to rise over the next few decades.13 The prevalence of CVD risk factors is
dramatically increasing in low-and middle-income African countries, particularly in urban
areas. Other than the national NCDs survey of 1992, studies in Nigeria on CV risk factors are
largely hospital based with few community based studies mainly in Southern parts of the
country.

2.2 CARDIOVASCULAR DISEASE RISK FACTORS
In the developing regions of the world, non-communicable diseases are replacing traditional
diseases such as infection, as the leading cause of disability and premature death in adults.14,15
The reasons given for this include a changing demography characterized by ageing of the
population in these regions. Other reasons are westernization and adaptation of western
lifestyle patterns. While risk factors were said to be more prevalent among the affluent in most
developing countries, recent observations are beginning to show that they are present among
the poor.16 - 19
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Cardiovascular risk factors can be classified as modifiable, non-modifiable and emerging. The
non-modifiable risk factors include: age, male gender and family history of premature CVDs,
while the modifiable ones include hypertension, diabetes mellitus (DM), cigarette smoking,
dyslipidaemia, sedentary life style and obesity. Emerging risk factors include: left ventricular
hypertrophy

(LVH),

hyperinsulinaemia,

raised

Lipoprotein

‘a’{Lp(a)},

C-reactive

protein(CRP), Helicobacter-Pylori infection, increased carotid intimal media thickness and
homocystein blood levels among others. 9

2.2.1 HYPERTENSION
Recent review of the global burden of high blood pressure shows that approximately 54% of
stroke, 47% of IHD and 25% of other CVDs were attributable to hypertension. This equates to
an annual burden of approximately 7.6 million deaths, or 13.5 percent of the total number of
annual global deaths, being attributable to high blood pressure.20 Lawes et al found that more
than 80% of the burden of hypertension in 2001 occurred in low and middle income countries.20

In China alone, it is estimated that the current age-standardised prevalence rates of HTN was
17.7% which translates to 177 million people, and that approximately 20% of deaths in China
are attributable to high blood pressure.21

In Sub-Saharan Africa (SSA), hypertension is a predominant driver of CVD, especially stroke
and heart failure.14 The prevalence of HTN is particularly high in urban SSA, with rates ranging
between 8 and 25% of adults affected. In South Africa, the 2003 Demographic and Health
Survey found that 12.5 % of men and 17.9% of women were hypertensives.19

The overall Prevalence of HTN in Nigeria ranges from 8% - 46.4% depending on the study
target population, type of measurement and cut off value used for defining HTN.22 The
prevalence is similar in men and women (7.9% - 50.2% vs 3.5% - 68.8%, respectively) and in
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the urban (8.1% - 42%) and rural setting (13.5% - 46.4%).22 The pooled prevalence increased
from 8.6% from only study during the period from 1970 - 1979 to 22.5% (2000-2011).22

Genetics, excess sodium intake and obesity are among the major underlying risks for HTN.
Primary prevention has focused on sodium reduction, increased fruit and vegetable intake,
weight reduction, and avoidance of excessive alcohol intake.23 Finland’s experience has
potential applications for low and middle income countries where treatment levels remain
extremely low and health systems have yet to adapt to managing chronic diseases like
hypertension.

2.2.2 DYSLIPIDAEMIA
The Framingham Study first demonstrated the link between hypercholesterolemia and
increased risk of CHD in the 1960s. It is demonstrated that the lower levels of high-density
lipoprotein (HDL) cholesterol as well as elevated levels of low-density lipoprotein (LDL)
cholesterol were associated with increased risk of CVD.24 Subsequent studies confirmed these
results and further established that elevated triglycerides also increase CVD risk. Furthermore,
randomized controlled trials have shown that reduction of LDL cholesterol is associated with
reduced coronary event.24 Reductions in LDL cholesterol have also been associated with a
lowered incidence of stroke, although the evidence is not as strong as for CHD. In addition,
LP (a) is an LDL–like particle that was independently associated with CHD and stroke in a
recent comprehensive meta-analysis.

The INTERHEART study confirmed a graded relationship between abnormal lipid levels and
risk for CHD in all regions of the world. Abnormal blood lipids were the most important risk
factor for myocardial infarction by odds ratio in all global regions.25 Furthermore, the Global
Burden of Disease study estimated that elevated cholesterol was the third leading risk factor
for worldwide mortality in general, after hypertension and smoking.
7

While it is clear that dyslipidemia is one of the leading risk factors for CVD there is significant
regional variation in the prevalence of hyperlipidemia. Hypercholesterolemia was found in
22% of subjects enrolled in the Heart of Soweto study of patients with newly diagnosed CVD
in South Africa. In Mongolia, the Ministry of Health, in collaboration with WHO performed a
steps survey across the country and reported 7% prevalence of hypercholesterolemia.25 In
contrast, a nationally representative population-based study in Iran found the prevalence of
hypercholesterolemia to be more than 45%.25 In accordance with this geographic variability in
the prevalence of hypercholesterolemia, the population-attributable risk of dyslipidemia for
CHD in the INTERHEART study varied widely by geographic region.25 Although systematic
data specifically regarding Lp(a) and its relationship to CVD among different populations are
lacking, Lp(a) levels have been shown to vary among different ethnic groups; Asian Indians
for example have higher Lp(a) levels than ethnic Chinese and Caucasian populations. Studies
in Africans and African Americans have higher average Lp(a) levels than in Caucasians.26

Successful intervention programs in a number of countries have further supported the causal
link between dyslipidaemia and CVD by demonstrating that reductions in cholesterol lead to
decreased CVD morbidity and mortality. In Finland, a nationwide multispectral program
targeted at multiple cardiovascular risk factors decreased population mean serum cholesterol
levels as well as CVD mortality between 1972 and 1992. These reductions in cholesterol were
largely credited to reductions in saturated fat intake as well as more comprehensive cholesterol
monitoring and treatment. Further analysis showed that among men the 13% reduction in
cholesterol levels was singlehandedly responsible for a 26 % reduction in CVD mortality. In
the Nigerian Non communicable disease survey report of 1997, 0.2% had both hypertension
and hypercholesterolemia. The highest prevalence of hypertension and increased cholesterol
was recorded in Kano, the second largest Nigerian city.9 A hospital based study conducted by
Karaye et al. in Kano, however reported a rate of 20% among hypertensive on treatments, 4.3%
8

among treatment-naive and 1.4% in the non hypertensive control.27 Higher HDLC values were
reported in the hypertensive groups (1.31 ± 0.48mmol/L) when compared with the controls
(1.11 ± 0.24mmol/L). A similar trend has also been reported by Okeahialam and colleagues in
Jos.28

2.2.3 DIABETES MELLITUS
Diabetes Mellitus is becoming increasingly common and is a significant contributor to CVD
risk worldwide. Globally, the number of people with DM is expected to rise from 194 million
in 2003 to 333 million in 2025.29, 30 Most of this epidemic is projected to be in developing
countries, DM was previously considered a rare medical condition in Africa.31 However,
epidemiological studies carried out in the last decade of the 20th century have provided
evidence of global trend towards increase of the prevalence of DM in African population.31
CVD is the leading cause of morbidity and mortality in people with Diabetes.32 People with
diabetes have a more than two – fold greater risk of fatal and non fatal CVD compared to non
diabetics.32

The magnitude of the risk of CVD associated with diabetes is even greater in women and
younger individuals. As compared with earlier reports there is an increasing prevalence of DM
particularly in urban black people, which is most likely attributable to the increasing prevalence
of obesity.33 Multiple factors contribute to the accelerated atherosclerosis in diabetics, this
factors include excess prevalence of traditional risk factors such as obesity, hypertension and
dyslipidaemia.

There are also modifications of lipoproteins and other key proteins with glycation and
oxidation, increased procoagulation and possibly the state of insulin resistance.33
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Meticulous control of blood glucose has been conclusively shown to reduce the development
of microalbuminuria by 35% in type 1 diabetics.29 Control of blood pressure with a variety of
antihypertensive agents including angiotensin converting enzymes inhibitors, has been shown
to delay the progression of albuminuria in both type 1 and type 2 diabetics.34, 35

2.2.4 OBESITY
Obesity increases cardiovascular mortality by promoting insulin resistance, hyper
insulinaemia, type 2 DM, hypertension and low HDLC.36 - 38 It is also associated with increase
in serum levels of inflammatory markers such as C- reactive protein and fibrinogen; which
have been associated with elevated risk for CVD.39 Compared with men of normal body weight
(BMI < 25kg/m2), men with BMI of 25 – 29kg/m2 have been observed to have a 70% greater
risk of coronary heart disease (CHD) whereas men with BMI of 29 - 33 kg/m2 had almost a 3
fold greater risk of CHD.40 In general, the greater the degree of increase in body weight, the
higher the risk of coronary mortality.41
Significant positive associations have been reported between BMI and both systolic BP and
diastolic BP in studies of African-Americans,42 Chinese,43 Africans and Carribeans.44
Similarly, the non-communicable disease (NCD) Committee in Nigeria reported a strong
relationship between increased BMI and hypertension among adult Nigerians.9 The crude
prevalence of hypertension increased progressively as BMI also increased, across all age
groups from 15-34 to 55-64 years.9
A recent study on pre-hypertensives in Nigeria also showed that BMI increased across the
gradient of blood pressure status from normotension through Prehypertension to
hypertension.45 In a study of pattern of blood pressure in adolescents, Mijinyawa et al, observed
that both systolic and diastolic pressures increase with increasing BMI in both gender.46
Similar observations were made by Lawoyin et al, in Ibadan.18 The mean SBP (mmHg) and
10

DBP (mmHg) for normal weight, overweight and obese were found to be 120.8 and 74.2, 132.0
and 83.1, and 131.3 and 83.6 respectively.
Weight reduction leads to a reduction in blood pressure in a large proportion of overweight
hypertensive individuals and can reduce other CVD risk factors such as DM and
dyslipidaemia.48.- 50

2.2.5 SMOKING
Cigarette smoking is a leading preventable cause of death in the US. Apart from being a risk
factor for CVD, smoking also has significant morbidity and mortality. 51, 52 Smoking is said to
be on the decrease in many developed countries but the reverse is the case for many parts of
Sub-Saharan Africa.53 This trend is generally believed to have been caused by rapid
urbanization, acculturation and the heavy export of tobacco product to Africa.53
The NCD Committee had reported that about 8.9% of Nigerians aged 15 years and above
smoke cigarettes. The same study showed that smoking rate was higher in males (15.4%) than
females (1.7%).9 Similar finding was observed by Lawoyin et al, in Ibadan where smoking
rates were also higher for men (18.5%) than women (0.0%), and these men had highest risk for
obesity and hypertension.18
Studies in many African countries have revealed higher prevalence rates of smoking in
comparison to data from Nigeria. For example, a community based study in Dar ES Salam,
Tanzania among individuals aged 35-64 years revealed a prevalence rate of 22.0% in males
and 2.6% in females.54,55 Another hospital- based prospective study in Yaoundé Cameroun,
revealed a prevalence rate of cigarette smoking of 23% among patients aged ≥40years, and
these patients had higher incidence of carotid atherosclerosis. Although the exact mechanism
by which smoking increases the risk of atherosclerotic diseases are not fully understood, it may

11

acts as cardiovascular trigger by causing inflammation, impaired endothelial functions,
oxidative processes, platelets activation among others.9
.

2.3 CARDIOVASCULAR RISK STRATIFICATION
The constellation of cardiovascular disease risk factors markedly increases the absolute risk of
cardiovascular events in a geometric fashion, such that when two or more risk factors are
present, the total risk is much greater than the sum of their individual contribution.56 This has
led to the emphasis on the need for total CV risk stratification as illustrated in Table A by the
European Society of Hypertension / European Society of Cardiology (ESH/ESC) below.56
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Table A : STRATIFICATION OF ABSOLUTE CVD RISK ACCORDING TO LEVELS
OF BLOOD PRESSURE, OTHER RISK FACTORS AND DISEASE HISTORY
ADAPTED FROM ESH/ESC HTN GUIDELINES 2013.56
Risk
organ

factors, Risk stratification by BP (mmHg)
damage,

Disease
SBP 130 – 139

SBP 140 – 159

SBP 160 – 179

SBP ≥180

DBP 85 - 89

DBP 90 – 99

DBP 100 - 109

DBP ≥ 110

Low

Moderate

No risk factor

to High

high
1-2 risk factor

Low

Moderate

Moderate

to High

high
≥ 3 Risk factors

Low

to Moderate

moderate

high

Organ damage, Moderate

to High

to High

High

CKD stage 3 or high

High

High to very
high

DM
Symptomatic

Very high

Very high

Very high

Very high

CVD,CKD
Stage ≥ 4,DM
with
damage/

organ
risk

factors
DM Diabetes Mellitus, CKD Chronic kidney disease, SBP systolic blood pressure, DBP
diastolic blood pressure, DM diabetes mellitus, mmHg millimeter of mercury.
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This stratification of risk factors for all age groups of patient has a practical value as
demonstrated by clinical trials. Individuals in the high risk or very high risk categories do not
require only life style changes but prompt BP lowering intervention through drug
administration. They may also require non-hypertension related intervention, such as
administration of antiplatelet and statins.57

FRAMINGHAM RISK SCORE
The Framingham Risk Score (FRS),58 is a gender specific algorithm used to estimate the 10
year risk of an individual. The FRS was first developed based on data obtained from the
Framingham Heart Study, to estimate the 10 year risk of developing coronary Heart disease.58
In order to assess the 10 year CVD risk, cerebrovascular events, peripheral arterial disease and
heart failure were subsequently added as disease out comes for the 2008 FRS, on top of
coronary Heart disease.58,59 It uses the following parameters: Age (in years), total cholesterol
(mg/dl), Smoking habit, HDL cholesterol (mg/dl) and systolic blood pressure.
Individuals are classified as low risk, intermediate risk or high risk. Low risk individuals have
10% or less CHD risk at 10 years, with intermediate risk 10-20% and with high risk 20% or
more, however it should be remembered that these categories are arbitrary.

14

CHAPTER THREE
3.0 METHODOLOGY
3.1 BACKGROUND OF THE STUDY AREA
The study was conducted in four wards of Kumbotso Local Government Area (LGA) which is
one of the 44 LGA of Kano State, created in 1989. It is located in the Southwestern part of the
state, approximately 16Km from the State capital and has an estimated population of 301,8710
people projected from 2006 population census.9
The Local Government lies between latitude 11050” and 120 north of the equator and longitude
8020” and 8040” east of the prime meridian. The vegetation of the area is Sudan Savannah, and
the hottest months are April and May while the coldest were December and January. The rainy
season ranges from May to October. It has an average rainfall of 140mm, with an average of
65 rainy days per annum. Majority of the residents were Hausa and Fulani by tribe, with few
other tribes such as Yoruba, Nupe, Igbo, Kanuri, Igala and Ebira. Most of the inhabitants are
traders and subsistent farmers. Other occupations in the area include cattle rearing and civil
service.

3.2 STUDY DESIGN
The study was descriptive and cross-sectional in design.

3.3 STUDY POPULATION
Adults aged 18 years and above living in the area during the study period.
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3.4 INCLUSION AND EXCLUSION CRITERIA
3.4.1 INCLUSION CRITERIA
1. Adults aged 18 years and above
2. Resident in the study area for at least one year

3.4.2 EXCLUSION CRITERIA
1. Visitors to the study area

3.5 SAMPLE SIZE DETERMINATION
The minimum sample size was determined using the Fisher’s formula as follows.60
N = Z2 P Q / D2 where
N = Minimum sample size
Z = Standard normal deviate corresponding to 95% confidence interval (i.e. 1.96)
P = Best estimate of CVD risk factor. This was based on the highest prevalent cardiovascular
risk factor (truncal obesity, 47.3% =0.47) among apparently healthy adult Nigerians as reported
by Sani et al.14
Q = (Complementary probability) 1.0 – P (1.0 – 0.47 = 0.53)
D = Absolute precision limit required (5%) 0.05
Thus N = (1.962 (0.47) (0.53) / (0.05)2
3.8416 x 0.1924 / 0.052 = 382.3
Fourty subjects (10% of the calculated sample size) were added to account for non response,
giving a sample size of 422.
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3.6 SAMPLE TECHNIQUE

A multistage sampling technique was used.


Four out of eleven wards were selected randomly by balloting.



A list of all households in the selected wards were made.



An appropriate number of households in the wards were selected systematically using a
sample interval obtained by dividing sampling frame (list of all households in the wards)
by the sample size.



A single respondent 18 years and above was selected in each household.



The selection of the subjects was determined randomly by balloting.

Flow chart showing the 4 selected wards out of the eleven political wards in the LGA under
study.
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SN Selected
wards

1
2
3
4

CHIRANCHI
DANMALIKI
NAIBAWA
MARIRI
TOTAL

Total
population
(2006)

Projected
population
(2014)

Percentage
%

Proportion

19386
53575
29040
51777
153778

23810
65801
35667
63593
188871

12.60649
34.839123
18.884318
33.67007
100

0.1260649
0.3483912
0.1888432
0.3667007
1

Number of
people
selected
from the
wards
56
155
89
122
422

Number of
houses

4767
16681
9778
4614
35840

Proportionate allocation based on the 2014 population of the 4 randomly selected wards
projected from 2006 census and number of houses.47

3.7 STUDY PROTOCOL
Advocacy visits were paid to the Local Government Chairman and Traditional Leaders to
obtain permission to carry out the study. Influential members of the community were visited
for the same purpose. Permission and cooperation for the study was obtained from the LGA
Chairman, District, village and ward heads.

3.8.0 STUDY PROCEDURE
Fifteen research assistants made of medical doctors, medical students, and laboratory scientists,
who speaks Hausa/English were trained by the researcher and supervising Consultant assisted
in data collection.
The research procedure was based on modification of WHO STEPS Instrument. The WHO
STEPS wise approach to surveillance (STEPS) is the WHO recommended surveillance tool for
chronic disease risk factors and chronic disease specific morbidity and mortality. STEPS is a
18

sequential process that involves gathering key information on risk factors with a questionnaire,
simple physical measurements and more complex collection of blood sample for biochemical
analysis. It covers three different levels or steps for risk factor assessment. They are as follows:
Step 1: Gathering demographic and behavioral information by questionnaire in a household
setting.
Step 2: Collecting physical measurement with simple test.
Step 3: Taking blood sample for biochemical measurements.
3.8.1 Key Information
A semi-structured pre-tested interviewer administered questionnaire was used. The socio
demographic information of each subject as well as medical history of HTN, DM and history
of cigarette smoking were obtained. Smoking 20 cigarettes daily for more than one year was
considered significant.
3.8.2 Anthropometric Measurements: The weight was recorded to the nearest gram using
Weighing scale on a firm horizontal surface with the patients wearing light clothing
without shoe on. Height was measured with a stadiometer with patients standing erect on a flat
surface without shoes or cap or head gear. Body Mass Index (BMI) was calculated using the
formula: BMI = weight (in kilogram)/ height (in metre²). Waist circumference was measured
with a tape measure at a level midway between the lower rib and iliac crest.

3.8.3 Blood pressure measurement:
This was carried out using standard mercury sphygmomanometer (ACCOSON). After a
minimum of 5 minutes rest, blood pressure was measured in both bare arms in sitting position
and the arm with the higher BP recording was used for blood pressure measurement. A cuff
of appropriate size was wrapped snugly around the arm with the lower margin being about 2.5
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cm above the antecubital fossa, and the midline of the bladder over the brachial artery
pulsations.
The level of BP on the sphygmomanometer which coincided with the appearance of the first
heart sound (Korotkoff phase I) was considered as systolic blood pressure (SBP) while the
level of BP recording which coincided with the

disappearance of heart sound (Korotkoff

phase V) was used as the diastolic blood pressure (DBP). The readings were recorded to the
nearest 2mmHg. Three blood pressure measurements were made at 5 minutes interval and the
average of the last 2 readings was used as the subject’s BP.

3.8.4 Electrocardiography (ECG):
A 12 lead ECG at rest was carried out for those found to have high BP during the study using
bionetcardiocare EKG – 2000 machine. The ECGs were interpreted by the Investigator under
the guidance of the supervising Consultants.

3.8.5 Fasting Plasma Glucose:
Two millilitre of blood was taken from the subjects, and transferred to fluoride oxalate bottle,
separated in to serum before being analysed. The analysis was done using glucose oxidase
method in AKTH Chemical Pathology Laboratory.

3.8.6 Fasting Lipid Profile:
Four millilitre of blood was taken from the subjects transferred in to lithium heparin bottle,
then separated in to serum before being analysed, analysis was by CHOD-PAP enzymatic
colorimetric method in AKTH Chemical Pathology Laboratory.

3.9.0 DEFINITION OF TERMS
3.9.1 Hypertension: This was taken as positive history of hypertension, use of anti20

hypertensive drugs or systolic blood pressure equal to or greater 140 mmHg and or
diastolic blood pressure ≥ 90 mmHg16,17
3.9.2 Diabetes Mellitus
This was defined as fasting plasma glucose ≥ 7.0 mmols/L (≥126 mg/ dl) or 2 hour
plasma glucose of ≥11.1mmol/l (≥200mg/dl).35
3.9.3 Hyperlipidaemia
Hyperlipidaemia was defined using the NCEP ATP III guidelines. Total cholesterol was
considered to be high if it is >200mg/dl (>5.17mmol/l). Low Density Lipoprotein cholesterol
(LDLc) was considered to be raised if it is >130mg/dl (>3.20mmol/l) and HDL was considered
to be low in men if it is < 40mg/dl (<1.03mmol/l) and in women if <50mg/dl (1.29mmol/l).
Triglyceride was considered high if it is >150mg/dl (>1.7mmol/l)62
3.9.4 (a) Truncal Obesity:
This was defined based on waist circumference of ≥102 cm in men or ≥ 88 cm in women.62
(b) Generalized obesity:
This was defined based on BMI of ≥ 30 kg/m.² 62
3.9.5 Cigarette Smoking:
This was classified in to :
(a) Never Smoker- adults who have never smoked cigarette or who have smoked fewer than
100 cigarette in their entire lifetime.
(b) Former smoker-Adults who have smoked at least 100 cigarettes in their life time, but say
they currently do not smoked.
(c) Nonsmoker-adults who currently do not smoke cigarettes, including both former smoker
and never smokers.
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(d) Current smoker-Adults who have smoked 100 cigarette in their lifetime and currently
smoke cigarettes everyday (daily) or some days.
3.9.6 Metabolic syndrome: Metabolic syndrome was defined using ATP III criteria as
follows: Diabetes mellitus = glucose abnormalities of >6.1mmols/L (FBS), HTN=BP >
130/80mmHg, truncal obesity = WC > 102cm in males and >88cm in females, raised
triglyceride = >1.7mmols/L and low HDLc = <1.0mmols/L. Any respondent with three or more
of the above risk factors is diagnosed to have metabolic syndrome.62

3.9

Data analysis

The questionnaire was manually checked for accuracy and completeness. All data collected
were entered and analyzed using IBM Corp. Released 2010, IBM SPSS statistics for windows,
version 19.0. Armonk, NY: IBM Corp. Quantitative variables were summarised as means and
standard deviations. Qualitative variables were expressed as ratios and percentages. Chisquared test was used to compare proportions, while Student t-test was used to compare means
of continuous variables for significant differences. Logistic regression analysis was used to
identify significant predictors adjusting for confounders.
A p- value of < 0.05 was considered as statistically significant.

3.10 Ethical Approval:
Ethical clearance for the study was obtained from AKTH Ethics Committee. Permission and
cooperation for the study was obtained from the LGA Chairman, District, Village and Ward
heads. Informed consent was obtained from each subject (see Appendix II). The HELSINKI
declaration on investigation on human subjects was respected.63
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CHAPTER FOUR
4.0. RESULTS
4.1.0 Response rate
Of the 450 subjectsts that were recruited, 422 completed the study giving a response rate of
93.8%. Laboratory evaluations was refused by 48 (11.4%) subjects.
4.1.1 Socio-demographic characteristics
The socio-demographic characteristics of the respondents are presented in Table 1.0. Of the
422 subjects who completed the study, 199 (47.2%) were males and 223 (52.8%) were females.
The age ranged from 18 to 85 years (mean 39.4 ± 14.8 years). Majority (71.1%) of the
respondents were married and Hausa/Fulani by tribe (95.7%). Over half (52.1%) of the
participants had at least primary education, 47.9% had no formal education, a third (36.6%)
were traders and less than a quarter (14.5%) were civil servants.
4.2.0 Prevalence of modifiable cardiovascular risk factors
Table 2 shows the prevalence of modifiable CV risk factors.
4.2.1 Hypertension
One hundred and forty three (33.9%) subjects had hypertension. This consisted of 54 (37.8%)
known and 89 (62.2%) newly diagnosed hypertensives. Only 15 (27.8%) of the known
hypertensives were taking antihypertensive treatment.

23

Table 1: Socio-demographic characteristics of the respondents

Characteristics

Frequency
N = (422)
N (%)

Age (years)
< 60

371(87.9)

≥60

51 (12.1)

Gender
Male

199 (47.2)

Marital status
Single

87 (20.6)

Married

300 (71.1)

Widowed

15 (3.8)

Divorced

20 (4.5)

Tribes
Hausa/Fulani

404 (95.7)

Yoruba

7 (1.7)

Igbo

0 (0.0)

Others

11 (2.6)

Educational status
Primary

53 (12.6)

Secondary

92 (21.8)

Tertiary

75 (17.8)

Quranic

202 (47.9)

Occupational status
Civil servants

61 (14.5)

Housewives

167 (39.5)

Traders

153 (36.6)

Unemployed

41 (9.7)
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4.2.2 Diabetes mellitus
Nineteen subjects had type 2 DM, giving a prevalence rate of 4.8%. Of these, 12 (63.2%) were
known diabetics and had suboptimal glycaemic control despite being on treatment. Seven
(36.8%) were newly diagnosed type 2 DM patients.
4.2.3 Obesity
Sixty nine (16.4%) subjects were obese (BMI: ≥30kg/m2), while 199 (47.2%) were overweight
(BMI: 25-29.9kg/m2). Twenty seven (13.6%) males and 100 (44.8%) females had truncal
obesity defined as Waist Circumference of more than 102cm and 88cm, respectively. The
overall prevalence of truncal obesity was 30.1%.
4.2.4 Cigarette Smoking
Cigarette smoking was observed in 11(2.6%) subjects. They were all young males and mostly
single (unmarried).
4.2.5 Dyslipidaemia
One hundred and twenty five (31.3%), 80 (20.1%), 96 (24.1%), and 207 (51.9%) subjects had
hypertriglyceridaemia, hypercholesterolaemia, raised LDLc and low HDLc, respectively.
4.2.6 Left ventricular hypertrophy (LVH)
Ninety four (23.7%) respondents had ECG evidence of LVH by Sokolow and Lyon criteria.
Twenty nine (7.3%), 2 (0.5%), and 30 (7.6%) were hypertensive, diabetic and obese (truncal
obesity), respectively.
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4.2.7 Metabolic syndrome
Fifty three (12.6%) respondents had metabolic syndrome defined using ATP III criteria.
Majority 36 (67.9%) were females and 35 (66.0%) had hypertension. Only 1 (2.0%) had
diabetes mellitus.
On the whole, 358 (83.7%) out of 422 subjects that were studied had one or more modifiable
CV risk factors, with the three leading risk factors being dyslipidaemia 331 (82.9%), HTN 143
(33.9%) and truncal obesity 127 (30.1%).
Compared to normotensives, the hypertensives subjects did not differ significantly in the
prevalence of truncal obesity [75 (17.8%) VS 52 (12.3%), p = 0.440], generalized obesity [ 41
(9.7%) VS 28 (6.6%), p = 0.199] and diabetes mellitus [11 (2.8%) VS 8 (2.0%), p = 0.199].
Compared to subjects with normal lipid status, those with dyslipidaemia had significantly
higher prevalence of type 2 DM [ 12 (3.0%) VS 7 (1.8%), p = 0.030].
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Table 2: Prevalence of modifiable cardiovascular risk factors by gender
Frequency
Characteristics

Males

Females

Total

p value

N = 199

N = 223

N = 422

N ( %)

N (%)

N (%)

Hypertension

58 (29.1)

85 (38.1)

143 (33.9)

0.050

Diabetes mellitus

9 (4.8)

10 (4.7)

19 (4.8)

0.960

Hypercholesterolaemia

32 (8.0)

48 (12.0)

80 (20.1)

0.170

Raised LDL

47 (11.8)

49 (12.3)

96 (24.1)

0.720

Hypertriglyceridaemia

53 (13.3)

72 (18.0)

125 (31.3)

0.180

Low HDLc

102 (49.3)

105 (50.7)

207 (51.9)

0.320

Dyslipidaemia

131(39.6)

200 (60.4)

331 (82.9)

0.039

Cigarette smoking

11(5.5)

0 (0.0)

11 (2.6)

<0.001

BMI ≥30kg/m2

26 (13.1)

43 (19.3)

69 (16.4)

0.035

Truncal obesity

27 (13.6)

100 (44.8)

127 (30.1)

<0.001

ECG LVH

33 (8.3)

61 (15.4)

94 (23.7)

0.005

BMI Body mass index, HDLc High Density Lipoprotein cholesterol, LDL Low Density Lipoprotein, CV
cardiovascular, N total number of subjects. LVH Left Ventricular Hypertrophy.
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4.3.0 Modifiable CV risk factors and influence of sociodemographic characteristics
The influence of sociodemographic characteristics of the respondents on the prevalence of
modifiable CV risk factors are shown in Table 2 - 11. Apart from cigarette smoking, truncal
obesity and ECG LVH, there was no statistically significant gender differences in the
prevalence of cardiovascular risk factors. (Table 2).
Hypertension was significantly more frequent among subjects who had informal than formal
education (42.3% VS 20.6%, p < 0.001) and those living in Danmaliki compared to other wards
(p < 0.001). (Table 3).
Truncal obesity was significantly more frequent among subjects who were aged more than 60
years (37.3%, p = 0.234), employed (31.8%, p = 0.023), females (44.8%, p = 0.001) and
informally educated (37.6%, p = 0.001). (Table 4). However, logistic regression analysis
identified gender as the only independent predictor of truncal obesity (p = 0.001, OR = 3.850,
95% CI = 1.8 – 8.3). (Table 5).
The prevalence of obesity by BMI was significantly higher among subjects who were employed
67 (17.4%, p = 0.04) and those who had informal education 53 (20.8%, p = 0.002). (Table 6).
However, DM, dyslipidaemia and ECG LVH were not related to socio-demographic
characteristics. (Tables 7, 8 and 9)
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4.4.0 Cardiovascular risk factors and influence of sociodemographic characteristic
Table 3: Comparison of sociodemographic characteristics of subjects with and without
hypertension.
Frequency
HTN – VE

HTN + VE

N= 279

N = 143

N (%)

N (%)

< 60 years

254 (68.5)

117 (31.5)

371

≥ 60 years

25 (49.0)

23 (51.0)

48

Employed

251(65.9)

130 (34.1)

381

Unemployed

28 (68.3)

13 (31.7)

41

Married

191 (63.7)

109 (36.3)

300

Unmarried

88 (72.1)

34 (27.9)

122

Male

141 (70.9)

58 (29.1)

199

Female

138 (61.9)

85 (38.1)

223

Formal

132 (79.4)

35 (20.6)

167

Informal

147 (57.7)

108 (42.3)

255

Danmaliki

79 (51.3)

75 (48.7)

154

Mariri

95 (76.0)

30 (24.0)

125

Naibawa

59 (67.5)

29 (32.5)

88

Chiranci

46 (83.6)

9 (16.4)

55

Characteristics

Total

p value

N= 422

Age group

0.086

Occupational status

0.760

Marital status

0.960

Gender

0.052

Educational status

0.001

Ward

HTN; hypertension, -VE; hypertension absent, +VE; Hypertension present
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0.001

Table 4: Comparison of socio-demographic characteristics of subjects with and without
truncal obesity.
Frequency
Characteristics

Non obese

Obese

Total

N = 295

N = 127

N= 422

N (%)

N (%)

<60 years

263(70.9)

108 (29.1)

371

≥ 60 years

32 (62.7)

19 (37.3)

51

Employed

260 (68.2)

121(31.8)

381

Unemployed

35 (85.4)

6 (14.6)

41

Married

197 (65.7)

103 (34.3)

300

Unmarried

98 (80.3)

24 (19.7)

122

Male

172 (86.4)

27 (13.6)

199

Female

123 (55.2)

100 (44.8)

223

Danmaliki

98 (63.6)

56 (36.4)

154

Mariri

93 (74.4)

32 (25.6)

125

Naibawa

71 (80.7)

17 (19.3)

88

Chiranchi

33 (60.0)

22 (40.0)

55

Formal

136(81.4)

31 (18.6)

167

Informal

159(62.4)

96 (37.6)

255

p value

Age group

0.234

Occupational status

0.023

Marital status

0.003

Gender

0.001

Ward

0.009

Educational status

WC; waist circumference
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0.001

Table 5: Socio-demographic determinants of obesity by waist circumference
Sociodemographic

95% confidence

Characteristics

P value

Odd Ratio

Interval

Age group

0.722

1.183

0.468 – 2.990

Occupational status

0.562

1.346

0.493 – 3.672

Gender

<0.001

3.850

1.796 – 8.253

Educational status

0.286

1.337

0.784 – 2.279

Address

0.635

1.257

0.489 – 3.229

Marital status

0.118

1.586

0.890 – 2.827
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Table 6: Comparison of sociodemographic characteristics of subjects with and without
Obesity using BMI.
Frequency
Characteristics

Non obese

Obese

N = 353

N = 69

N (%)

N (%)

Total

p value

N= 422

Age group
< 60 years

310 (87.6)

61 (12.4)

371

≥ 60 years

43 (84.3)

8 (15.7)

51

Employed

318 (82.6)

67 (17.4)

385

Unemployed

39 (95.1)

2 (4.9)

41

Married

249 (83.0)

51 (17.0)

300

Unmarried

104 (85.2)

18 (14.8)

122

Males

173 (86.9)

26 (13.1)

199

Females

180 (80.7)

43 (19.3)

223

Danmaliki

125 (80.5)

29 (19.5)

154

Mariri

109 (87.2)

16 (12.8)

125

Naibawa

74 (84.1)

14 (15.9)

88

Chiranchi

45 (81.8)

10 (18.2)

55

Formal

151 (90.4)

16 (9.6)

167

Informal

202 (79.2)

53 (20.8)

255

0.891

Occupational status

0.040

Marital status

0.570

Gender

0.090

Ward

0.570

Educational status

BMI; Body mass Index.
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0.002

Table 7: Comparison of sociodemographic characteristics of subjects with and without
diabetes mellitus.
Frequency
Characteristics

DM – VE

DM + VE

Total

N = 380

N = 19

N= 422

N (%)

p value

N (%)

Age group
< 60 years

332 (94.9)

18 (5.1)

350

≥ 60 years

48 (98.0)

1 (2.0)

49

Employed

345 (95.0)

18 (5.0)

363

Unemployed

35 (97.2)

1(2.8)

36

Married

277 (96.2)

11 (3.8)

288

Unmarried

103 (92.8)

8 (7.2)

111

Males

178 (95.2)

9 (4.8)

187

Females

202 (95.3)

10 (4.7)

212

Formal

148 (97.7)

10 (2.3)

158

Informal

232 (92.5)

9 (7.5)

241

Danmaliki

136 (92.5)

11 (7.5)

147

Mariri

116 (97.5)

3 (2.5)

119

Naibawa

81 (95.2)

4 (4.7)

85

Chiranchi

47 (97.9)

1 (2.1)

48

0.340

Occupational status

0.380

Marital status

0.154

Gender

0.960

Educational status

0.460

Ward

0.210

DM; Diabetes mellitus, -VE; Diabetes mellitus absent,+VE; Diabetes mellitus present.
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Table 8: Comparison of sociodemographic characteristics of the subjects with and
without dyslipidaemia.
Frequency
Characteristics

Normal

Dyslipidaemia

N = 72

N = 327

N (%)

N (%)

Total

p value

N= 422

Age group
< 60 years

65 (18.6)

285 (81.4)

350

≥ 60 years

7 (14.3)

42 (85.7)

49

Employed

67 (18.5)

295 (81.5)

362

Unemployed

5 (13.5)

32 (86.5)

37

Married

54 (18.8)

233 (81.2)

287

Unmarried

18 (16.1)

94 (83.9)

112

Males

37 (19.8)

150 (80.2)

187

Females

35 (16.5)

177 (83.5)

212

Formal

30 (19.1)

127 (80.9)

157

Informal

42 (17.4)

200 (82.6)

242

Danmaliki

29 (19.7)

118 (80.3)

147

Mariri

19 (16.0)

100 (84.0)

119

Naibawa

15 (17.7)

70 (82.3)

85

Chiranchi

9 (18.6)

39 (81.4)

48

0.465

Occupational status

0.450

Marital status

0.314

Gender

0.400

Educational status

0.660

Ward
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0.650

Table 9: Comparison of sociodemographic characteristics of subjects with and without
left ventricular hypertrophy
Frequency
Characteristics

LVH - VE

LVH + VE

Total

N = 303

N = 94

N = 422

N (%)

N (%)

< 60 years

262 (75.3)

86(24.7)

348

≥ 60 years

41 (83.7)

8 (16.3)

49

Employed

277 (76.9)

83 (23.1)

360

Unemployed

26 (70.3)

11 (29.7)

37

Married

217 (75.9)

68 (24.1)

286

Unmarried

86 (76.8)

26 (23.2)

112

Males

154 (82.3)

33 (17.6)

187

Females

149 (71.0)

61 (29.0)

210

Formal

122 (77.7)

35 (22.3)

157

Informal

181 (75.4)

59 (24.6)

240

Danmaliki

103 (71.0)

42 (29.0)

145

Mariri

100 (84.0)

19 (16.0)

119

Naibawa

65 (76.5)

20 (23.5)

85

Chiranchi

35 (72.9)

13 (27.1)

48

p value

Age group

0.196

Occupational status

0.236

Marital status

0.502

Gender

0.405

Educational status

0.344

Ward

LVH Left Ventricular Hypertrophy, -VE LVH absent,+VE;Diabetes LVH present.

35

0.092

4.4.0 Awareness of cardiovascular risk factors and their complications:
The most frequently known cardiovascular risk factors to the study population included
cigarette smoking 238 (56.4%), hypertension 209 (49.5%), dyslipidaemia 183 (43.1%), obesity
155 (36.7%) and diabetes mellitus 153 (36.3%). (Table 10). The proportions of subjects who
were aware of CV risk factors, stroke and heart attack as their complications were significantly
higher in males than females (Table 11 and 12).

Table 10 : Awareness of modifiable cardiovascular risk factors according to gender
Frequency
CV risk

Males

Females

Total

p value

factor

N = 199

N= 223

N=422

N (%)

N (%)

N (%)

Hypertension

131(65.8)

78(35.0)

209 (49.5)

<0.001

Diabetes

93 (46.7)

60 (26.9)

153(36.3)

<0.001

147 (73.9)

91 (40.8)

238(56.4)

<0.001

Obesity

92 (46.2)

63 (28.3)

155 (36.7)

<0.001

Lipid abn.

110 (55.3)

73 (32.7)

183 (43.1)

<0.001

mellitus
Cigarette
Smoking

n – number of subjects, CV cardiovascular, N total number of subjects, abn. Abnormality
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Table 11: Comparison of awareness of stroke as a complication of modifiable
cardiovascular risk factors according to gender.
CV cardiovascular, HTN Hypertension, DM Diabetes Mellitus, CHOL Cholesterol, abn. abnormalities.

Frequency
CV risk factors

Male

Female

Total

P value

N = 199

N = 223

N = 422

N(%)

N (%)

N (%)

HTN and Stroke

91(45.7)

61(27.4)

152 (36.0)

0.001

DM and Stroke

80 (40.2)

55 (24.7)

135 (32.0)

0.001

Smoking and

76 (38.2)

49 (22.0)

125 (29.6)

0.001

66 (33.2)

48 (21.5)

114 (27.0)

0.001

Obesity and Stroke 74 (37.2)

50 (22.4)

125 (29.6)

0.001

Stroke
Lipid abn. and
Stroke

Table 12: Comparison of awareness of heart attack as a complication of modifiable
cardiovascular risk factors according to gender.
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CV cardiovascular, HTN Hypertension, DM Diabetes Mellitus, CHOL Cholesterol, abn.

Frequency
CV risk factors

HTN and Heart

Male

Female

Total

P value

N = 199

N = 223

N = 422

N (%)

N (%)

N (%)

93(46.7)

60(26.9)

152 (36.0)

0.001

80 (40.2)

55 (24.7)

135 (32.0)

0.001

75 (37.7)

50 (22.4)

125 (29.6)

0.001

66 (33.2)

48 (21.5)

114 (27.0)

0.001

80 (40.2)

50 (22.4)

130 (29.8)

0.001

attack
DM and Heart
attack

Smoking and
Heart attack
Lipid abn. and
Heart attack
Obesity and Heart
attack

abnormalities.

CHAPTER FIVE
5.0 DISCUSSION
38

This study determined among others, the prevalence of modifiable cardiovascular risk factors
and their sociodemographic determinants in a semi urban community of Kano State,
Northwestern Nigeria. The study demonstrated high prevalence of traditional cardiovascular
risk factors and gender related differences in the level of awareness of these factors.
5.1.0 Prevalence of cardiovascular risk factors
5.1.1 Hypertension
The prevalence of HTN in this study (33.9%.) is higher than 11.2% reported by the Non
Communicable Disease Survey in Nigeria and some other studies in Southern Nigeria using
cut off point of 160/90mmHg.9,18,81 It is however higher than the results of community based
studies by Hendricks et al 80 in Kwara state (20.8%) and Isezuo et al 45 in Sokoto (24.8%) that
utilized the cut-off point of 140/90mmHg. But comparable to reported values of 30% by
Ekwunife et al 66 in an urban community of Nsukka, and 35% by Ulasi et al 73 in a semi urban
community (Emene-Nike) both in Southeastern Nigeria, as well as those by other workers in
various parts of Nigeria.64,65,72 It is also similar with the findings from some African nations
including Eriteria (31.7%),80 Ethiopia (35.2%),80 Benin (36.7%),80 and Mali (34.7%).80
Furthermore, the figure is similar to 32.4% reported among non-hispanic Blacks in the US 124
and 30% in England.114
A recent study among urban adults aged over 40 years, recruited during a national survey on
blindness in Nigeria showed a higher prevalence of hypertension (44.9%).83 In addition to
being urban, this is an older study population when compared with subjects in the present study
(mean age = 55.9 ± 12.4 vs 39.4 ± 14.8 years).83 The observed higher prevalence of
hypertension in Southern part of Nigeria may be related to higher literacy rate and access to
health facilities.
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The prevalence of HTN in this study was higher in females than males, though the difference
did not attain statistical significance. This is in contrast to most other findings on the prevalence
of hypertension according to gender in Africa.14,85 However, few African countries had higher
prevalence of HTN in women than men: Algeria (31.6% vs 25.7%), Bostwana (37.0% vs
28.8%) 84 and Mali (25.8% vs 16.6%).84
5.1.2 Diabetes Mellitus
The prevalence of type 2 DM (4.8%) in the current study is similar to values ranging from 3.6%
to 4.4% reported from Southeastern Nigeria.85,86,103 It is however higher than the rates of 2.0%
in Zaria, Northwestern Nigeria

117

and 1.5 - 2.8% reported by some other workers in

Nigeria.9,67,68,106 It is lower than 7.0% and 9.5% reported from Maiduguri, Northeastern Nigeria
and Sokoto, Northwestern Nigeria, respectively.69,104 In Malawi and Ethiopia, East Africa, type
2 DM was observed in 2.0% of the populations,107 while higher values ranging from 6.7% to
10.7% have been reported from America and Europe.118 The female preponderance in the
prevalence of DM in this study is consistent with the findings of Ohwovoriole et al 77 in Lagos,
Southwestern Nigeria and Ekpenyoung et al 78 in Uyo, Southeastern Nigeria. However, some
surveys reported higher rates in males.69,79 Intra and inter population differences in the
prevalence rates of type 2 DM may be linked to differences in age and level of affluent life
styles.
5.1.3 Obesity:
Truncal obesity was observed in 30.1% of the study population. This is higher than values of
10.3% and 20.1% observed in Benue state and Abuja (Northcentral) Nigeria respectively,87,118
as well as 14.5% reported in Maiduguri, Northeastern Nigeria.88 It is however, lower than 4.4%
reported among University Staff in Ogbomoso,106 but comparable to observations by Sani et al
14

in Katsina, Northwestern Nigeria.
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In the present study, generalised obesity (BMI ≥ 30Kg/m2) was observed in 16.4% of the
respondents. This is comparable to 15.9% and 14.7% reported from Northeastern and
Southwestern Nigeria, respectively,76,88 but higher than 2.6% reported in rural Fulani
community of Kano State, Northwestern Nigeria
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and 4.0% in Benue State, Northcentral

Nigeria.87 It is lower than reported values of 21.3% in urban Katsina, Northwestern Nigeria14
and 41.3% from Southeastern Nigeria.73 Differences in the prevalence of obesity in Nigeria,
like type 2 diabetes is probably due to varying degree of adoption of western or affluent life
styles.
5.1.5 Cigarette Smoking
In the survey of CV risk factors conducted by the Expert Committee on NCD in Nigeria in
1990, 8.9% of the study population were cigarette smokers. Reports from studies involving
semi urban communities in the Southeastern Nigeria (Ulasi et al)73 and Southsouth Nigeria
(Suleiman et al)74 showed prevalence rates of 18.9% and 14.9%, respectively. These values as
well as those from South Africa (20.6%) and some European countries are higher than 2.8%
observed in the current study. The observed prevalence rates of smoking in the current study
is however higher than rates ranging from 1.7% to 2.3% reported in some rural communities
in Nigeria.70,75,76 The higher prevalence in Southeast and Southsouth parts of Nigeria could be
due to differences in cultural acceptability of public smoking or increased availability.
5.1.6. Dyslipidaemia
The overall prevalence of dyslipidemia in this study was 82.9% with low HDLc (51.9%) and
hypertriglyceridaemia (31.3%) being the most frequent subtypes. These findings are
comparable to those from other studies in Nigeria.14,70,93 They are however higher than 60.3%
reported among elderly in the US.108
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Elevated total cholesterol was observed in 20.1% of the study population. This is in
concordance with 20.8% reported by Isezuo et al92 in Sokoto, Northwestern Nigeria and 23%
by Odenigbo et al 93 in Asaba, Southsouth Nigeria. However, it is lower than 43.5% reported
by Agaba et al,94 55.2% by Idogun et al,95 60.4% by Agboola et al,96 62.5% by Ojji et al 97 and
other studies from various parts of Nigeria.14,98,99 Lower prevalence rates of
hypercholesterolaemia ranging from 2.4% to 11.1% have been reported in other Nigerian
studies.91,97,103
In the current study the prevalence of low HDLc was 51.9%. This is in agreement with values
ranging from 45.8% to 55.0% observed by other workers in various parts of
Nigeria.14,97,98,100,103 It is however higher than 43.1% and 37.6% observed by Oladapo et al 76
and Iloh et al,100 respectively. A low HDLc prevalence rate of 6.3% was observed in rural
Limpopo province in South Africa.107
High LDLc was observed in 24.1%, of the study population which is comparable with 25.7%
reported by Sani et al14 in Katsina, Northwestern Nigeria and 23.3% reported by Akintunde91
in Osogbo Southwestern Nigeria. However, it is lower than observed values of 60.9% in
Asaba93 Delta State, Southsouth Nigeria, 74.0% in Lagos98 Southwestern Nigeria and 48.1%
among University staff in Ogbomoso, Southwestern Nigeria.106
Hypertriglyceridemia was observed in 31.1% of subjects. This is higher than reported values
of 25.5% from Benin, Southsouth Nigeria and other researchers in various parts of Nigeria.14,9598

It is however consistent with 30.0% recorded in the United State of America101 and 30.4%

reported from Turkey, but lower than values of 46.0%, 42.5% and 83.1% in Iran125 and
Austrea126 respectively. The higher prevalence of dyslipidaemia in Europe and USA could be
due to affluence associated with high income, resulting in increased intake of fasts foods and
sugary products.
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5.1.7. Metabolic syndrome
The prevalence of metabolic syndrome (12.6%) in this study is comparable to 10.0% and 12.1%
reported in rural communities in Southeastern and Southwestern parts of Nigeria respectively
73,120

and 15.3% reported from Ghana.90

It is however, lower than values ranging from 17.8% to 66.7% observed by other workers in
various parts of Nigeria,14,73,121-123 and 31% reported by Ker et al 82 among corporate executives
in South Africa. The observed difference could possibly be as a result of the fact that cooperate
executives were already at increased risk for metabolic syndrome because of the sedentary
nature of their job.
5.2.0 Awareness of CVD risk factors
5.2.1 Hypertension
The level of awareness of hypertension as a CVD risk factor in this study (49.5%) is higher
than values ranging from 8.0% to 39.3% reported from various parts of Nigeria,70,76,99,105 but
comparable with 50.5% reported by Awosan et al104 among teachers in Sokoto and 55.2%
among Chinese adults.111 It is however, lower than 59.0% reported among Bankers in
Sokoto,104 84.5% among secondary school teachers in Oyo,127 59.1% among elderly men in
the US,108 and 84% among American-Indian smokers.110
5.2.2 Diabetes mellitus
About 36.3% of the study population were aware of diabetes mellitus as a CVD risk factor.
This is comparable with 31.4% reported by Awosan et al104 among secondary school teachers
in Sokoto, Northwestern Nigeria. However, it is lower than 42.9%, 69.0%, 75.0% and 78.0%
reported among bankers in Sokoto,104 American-Indian smokers,110 Canada112 and CARMELA
study in urban latin America,113 respectively.
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5.2.3 Smoking
The level of awareness of smoking as a CVD risk factor (56.4%) is in agreement with 52.4%
reported from a study in Nigeria.104 It is however lower than 92% reported from India,109 88%
from the US,110 and 70% from Sweden.115
5.2.4 Dyslipidaemia
In spite of the high prevalence of dyslipidaemia in the current study, only 43.1% were aware
of it as a CVD risk factor. This level of awareness is similar to 44.8% reported from a study in
Nigeria,104 and 45% reported from Canada.112 It is however, lower than 51% observed in
Sweden,115 52% in US,116 and 98% in India.109 It is higher than 33.9% reported among Chinese
adults with diabetes mellitus,111 34% among subject in the US116 and 12.8% among diabetic
patients in China.115
5.2.5 Obesity
About 36.7% of subjects were aware of obesity as a CVD risk factor in the present study. This
is lower than reported values of 47.6% from a study in Nigeria,104 62% from Sweden,115 91%
from US,110 90 to 100% among American-indian patients.109,110
The awareness level of CVD risk factors is generally low in the current study. Differences in
the literacy level, varying access to health care facilities and availability of information
technology might explain the differences in the level of awareness of CV risk factors in
different populations. Furthermore, the observed gender differences in the awareness of CVD
risk factors in the current study could be because male subjects had more formal education
and higher literacy level than their female counterparts. Additionally there is cultural
restriction of females in the study population.
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5.3.0 Socio-demographic determinants of modifiable CVD risk factors among the study
population
This study shows that the level of education and ward location within the community
influenced frequencies of hypertension and truncal obesity. The observed difference in the
prevalence of HTN according to ward location might be as a result of the fact that the study
subjects in the affected ward (Danmaliki) were older. Higher prevalence of truncal obesity
among females compared to males has been observed in previous studies from Katsina,
Ogbomoso in Nigeria as well as in Spain and South Asian populations.14,69,89,119
The reason for the high prevalence of truncal obesity among women in the current study might
be due to cultural restriction of women to domestic work among Hausa and Fulani tribes that
largely constituted the study population. Truncal obesity predisposes to increased CV
morbidity and mortality. Intra-abdominal adipocytes are active and liberate free fatty acids
directly into the circulation where they are metabolised in the liver and produce metabolites
responsible for premature atherosclerosis and endothelial dysfunctions culminating in
metabolic disorders such as type 2 diabetes mellitus. The frequencies of diabetes mellitus,
dyslipidaemia and generalised obesity were not related to the investigated sociodemographic
factors.
The high prevalence of major CV risk factors and concomitant low level of awareness of these
conditions and their complications constitute a potential for rapid rise in the incidence of CV
events including ischaemic heart disease that has hitherto being a relative rarity in Nigeria.

6.0 CONCLUSIONS AND RECOMMENDATIONS

45

6.1 Conclusions
1. The study demonstrates high prevalence of cardiovascular risk factors dominated by
hypertension, truncal obesity and dyslipidemia in the study population.
2. The awareness of cardiovascular risk factors and their complications were low particularly,
in females.
3. Female gender was an independent predictor of truncal obesity.
RECOMMENDATIONS

1. Screening for CVD risk factors including HTN, DM, Obesity and Dyslipidemia should be
incorporated in to the primary health care services which should be accessible in the rural
communities of Nigeria.
2. There is need to promote healthy lifestyle measures and increased awareness of
cardiovascular risk factors in the population using print and electronic media.
3. Routine measurement of waist circumference in clinical care is recommended as a key step
in initiating the prevention, control and management of obesity among patients.
4. There is need for an updated national survey of CVD risk factors in Nigeria.

LIMITATIONS OF THE STUDY
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1. Newer CVD risk factors including C- reactive protein, microalbuminuria, homocysteinaemia
and coagulation factors (fibrinogen, factor vii), were not determined because of financial
constraint.
2. It would have been appropriate to calculate systemic coronary risk evaluation (SCORE),
though this largely is based on Caucasian populations.
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APPENDIX I

QUESTIONNAIRE DESIGN
A. PERSONAL DATA
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1. Serial

no:_________________________

.

Initials:_______________________________
3. Age (years):________________________

4.Occupation:

_________________________
5. Sex:

Male [

]

Female [

]

6. Tribe: ______________ Hausa /Fulani [ ] Yoruba [ ] Igbo [ ] others_________________
7. Marital status:

Single [

]

Married [

] Divorced[ ] widowed[ ]

8.Address:
___________________________________________________________________
9. Level of education: a) primary….. b) secondary……C) tertiary…… d) others
specify_______
B. CLINICAL HISTORY
1. History of Hypertension? Yes [

]

No [

]

If yes: a. For how long? ______________ b. Are you on treatment?: Yes [ ] No[ ]
If

yes,

what

drugs?______________________________________________________________
2. History of Diabetes Mellitus:

Yes [ ]

No[]

If yes: a. For how long_______________________ b. Are you on treatment?: Yes [ ] No [
]
If

yes,

what

drugs_______________________________________________________________
3. Family history of Hypertension: Yes [ ]

No[ ]
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3. Family history of diabetes Yes [ ]

No[ ]

4. History of Cigarettes smoking?

]

If yes:

Yes [

No [

] Have stopped [ ]

a. for how long?____________ b. How many sticks/day?______________

5. History of Alcohol intake?

Yes [ ]

No [

] Have stopped[ ]

If yes: a. For how long?____________ b. How much (gm)/week?______________
6. Family history of Hypertension: Yes [ ]
7. Family history of Diabetes: Yes [ ]

No [ ]

No [ ]

8. Family history of stroke: Yes [ ] No [ ]
9. Family history of Heart attack Yes [ ] No [ ]
9. Have you ever measured your serum lipids: Yes [ ] No [ ]
If yes, was it normal: yes [ ], No [ ], Can’t remember [ ]
10. Are you aware that high lipids in the blood are dangerous to your health: Yes [ ] No [ ], if
yes, what can it lead to……………………………………………………
11.Are you aware that Diabetes mellitus is dangerous to your health: Yes [ ] No [ ], if yes,
what can it lead to……………………………………………………
12. Are you aware that HTN is dangerous to your health: Yes [ ] No [ ], if yes, what can it lead
to……………………………………………………
13 Are you aware that smoking is dangerous to your health: Yes [ ] No [ ], if yes, what can it
lead to……………………………………………………
.14 Are you aware that obesity is dangerous to your health: Yes [ ] No [ ], if yes, what can it
lead to……………………………………………………
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15. Are you aware that Diabetes can leads to stroke Yes: [] No [ ]
16 Are you aware that Diabetes can leads to heart attack Yes: [] No [ ]
12. Are you aware that obesity can cause stroke and heart attack: Yes [ ] No [ ]
13. Are you aware that obesity can cause stroke and Heart attack: Yes [ ] No [ ]
14 Are you aware that Cigarette smoking can lead to stroke and heart attack? Yes [ ] No [ ]
15 Are you aware that hypertension can lead to stroke and heart attack yes [ ] No [ ]
C. CLINICAL XAMINATION
1. Weight(kg)_________________________ 2. Height (cm)__________________________
3. BMI(kg/m2________________________
4. Waistcircumference_(cm)______________
5. Waist/hip ratio_______________________
6. PR(bpm)……………………………….
7.BP( mmHg) SBP………………………DBP………………………..
D.ECG:

Rate

(bpm)………..rhythm

axis……………LAE……………

RAE……….

…………………..
LVH

(by

sokolow

QRS
and

Lyon)……………..Other findings…………………….

E. BIOCHEMICAL MEASUREMENTS
1.

Fasting plasma glucose ( mmols/l):-________________-

2.

Fasting plasma lipids (mmols/l) : Total chol……..HDL……..LDL……..TG……..
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APPENDIX II
WHO STEPS INSTRUMENT
The WHO STEP wise approach to surveillance (STEPS) is the WHO recommended
surveillance tool for chronic diseases risk factors and chronic disease-specific morbidity and
mortality. It provides an entry point for low and middle income countries to get started on
chronic diseases surveillance activities. It is also designed to help countries build and
strengthen their capacity to conduct surveillance.
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STEPS are a sequential process. It starts with gathering key information on risk factors with a
questionnaire, then to simple physical measurements and then to more complex collection of
blood samples for biochemical analysis.
STEPS emphasizes that small amount of good quality data are more valuable than large amount
of poor data. It is based on the following two key premises:
• Collection of standardized data, and
• Flexibility for use in a variety of country situations and settings.
STEPS use a representative sample of the study population. This allows for results to be
generalized to the population.
The STEPS tool used to collect data and measure chronic disease risk factors is called the
STEPS Instrument.
The STEPS Instrument covers three different levels or 'Steps' of risk factor assessment: Step 1,
Step 2 and Step 3 as follows: STEP 1: Gathering demographic and behavioral information by
questionnaire in a household setting. To obtain core data on socio-demographic information,
history of hypertension, diabetes, tobacco and alcohol use, and physical activity.
STEP 2: Collecting physical measurements with simple tests in a household setting.
To build on the core data in Step 1 and determine the proportion of adults that is
overweight/obese, and has raised blood pressure.
STEP 3 Taking blood samples for biochemical measurement. To measure prevalence of
diabetes and abnormal blood lipids. Only recommended for well-resourced settings.
Within each Step, there are three levels of data collection- the core, expanded and optional
levels These depend on what can realistically be accomplished (financially, logistically and in
terms of human and clinical resources) in each country setting.
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APPENDIX III

CONSENT FORM
MY name is Dr Balarabe Sulaiman Aminu, a resident doctor from Department of Internal
Medicine Aminu Kano Teaching Hospital. I am conducting a study with the aim of identifying
risk factors for Cardiovascular Diseases among adults in Danmaliki, Naibawa, Chiranchi and
Mariri wards of Kumbotso LGA of Kano state.
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I will be grateful if you can participate in the project as a subject.
All that is required of you as a participant is to answer some few questions. I will then examined
you, then take your blood for blood lipids and glucose for analysis . If you agree to participate,
kindly sign in the space provided below.
Those found to have risk factors for CVD will be appropriately referred to specialist for further
evaluations and treatment.
Name of subject………………………………………………………..
sign/thumbprint_________________________

Date:__________________________________
Name of researcher: ________________________
signature_____________________________

Date____________________________________

Witness_________________________________Date________________________________
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APPENDIX IV
ETHICAL CONSIDERATION
Ethical clearance was obtained from the ethical committee of AKTH before commencement of
the study.
The provision of the Helsinki declaration will be respected. A written permission will be
obtained from the Chairman of Kumbotso Local Government through the Primary Health Care
Coordinator.
Informed consent was obtained from subjects.
1. All data collected from participants will be kept secret.
2. Participants were duly informed in a language they adequately understand.
3. Benefits shall include diagnosis of diabetes mellitus, hypertension, obesity, hyperlipidaemia
and other risk factors of CVD. Treatment will be recommended.
4. The study shall in no way be used to the detriment of the participants.
5. Taking part in the study is voluntary. Participants have the liberty to refuse to participate in
the study without any negative consequences.
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