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Abstract
Coronary Heart Disease (CHD) remains a major cause of morbidity and a leading contributor to mortality
worldwide. This study was conducted to determine the prevalence of risk factors of CHD in apparently healthy adult’s
population living in Nigeria’s largest urban city. Five hundred subjects were selected using systematic sampling
technique. Data were collected using a pre-tested, semi-structured questionnaire to obtain information on sociodemographic characteristics, lifestyle, physical activities and other risk factors. Anthropometric measurements were
made using standard procedures, while food intake data was collected using 24-hr dietary recall. Blood samples
of the selected healthy subjects were analyzed for haematological indices. Data were analyzed using Pearson
Product Moment Correlation to establish relationships among variables. Logit model was used in predicting major
risk factors for CHD. The results showed that prevalence of overweight among urban and rural subjects was 37.6%
and 26.8%, respectively while 28.4% of urban and 17.2% of rural subjects had waist-hip ratio indicating high risk of
heart disease. Sixty-eight percent of urban subjects and 52% of rural had energy intake above 75% Recommended
Dietary Allowance (RDA), while 80% urban and 68% rural subjects met above 75% RDA for protein. Total Cholesterol
(TC) was above 240 mg/dl in 28% and 20% of urban and rural subjects, respectively. Triglycerides (TG) was >200
mg/dl in 36% of urban and 28% rural healthy subjects. Low density lipoprotein (LDL) (>l60 m g/dl) was similar in
20% of rural and urban subjects. High density lipoprotein (HDL) was <40 mg/dl in 16% and 20% of urban and rural
subjects respectively. There was positive relationship between blood pressure and nature of job (r = 0.033, p<0.0l),
blood pressure and age (r =0.122; p<0.0l), blood pressure and alcohol consumption (r = 0.021, p<0.05). Logit model
used in predicting the probability of developing CHD showed that it is possible to predict to about 49% accuracy the
probability of individuals developing CHD. This study has established high blood pressure, tobacco smoking, high
lipid profile, physical Inactivity, obesity and diabetes as prevalent risk factors of CHD in healthy adults in Nigeria.
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Introduction
Coronary Heart Disease (CHD) remains a major cause of
morbidity and a leading contributor to mortality worldwide. The
World Health Report [1] estimated that in 1998, 78% of the burden
of non-communicable diseases (NCDs) and 85% of the CHD burden
emanated from the low and middle income countries. This CHD
burden afflicts both men and women, with CHD deaths accounting
for 34% of all deaths in women and 28% in men in 1998. Nigeria
has witnessed tremendous socio-economic changes and rural-urban
migration which have led to emergence of non-communicable diseases
[2]. The nature of the illnesses that beset the Nigerian population has in
recent years undergone a transition from predominance of infectious
diseases to the present dominance of degenerative diseases [3]. CHD
and other Cardio-Vascular Diseases (CVD) were virtually unknown in
Black people in Africa, and prevalence of risk factors was low. Reports
from several studies indicate that the incidence of CHD is increasing in
various parts of Africa [4,5]. This increase in hospital reported cases may
be partly due to increased awareness of the disease [6,7]. Experience
from comparative studies in America shows that blacks manifest
CHD risk factors more than whites [5]. Observations from India have
also reported a high prevalence of CHD among Indians living in the
rural areas [8]. Hypertension studies in Kenya by Trowel et al. [9] and
Poulter et al. [10] also showed rapid increase in risk factors including
hypertension when rural Kenyans migrated to urban settings. A survey
among the rural and sub-urban population in the south western part of
Nigeria revealed that although the prevalence of most of the individual
risk factor was low, there was high prevalence of multiple risk factors
which was as high as 20% [11]. Another study on prevalence of risk
factors of CHD among the rural Nigerian population indicated that the
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prevalence of diabetes seemed to be on the increase even among rural
dwellers, hypertension and obesity varied from one rural community
to the other while a high prevalence of hypertension (30%) and obesity
were reported from southern Nigeria [12]. There have been series of
campaigns on the risk of developing CHD but despite this, the death
toll from CHD continues to increase. Based on this, the study is aimed
at assessing the prevalence of risk factors of CHD in apparently healthy
adult’s population living in Nigeria’s largest urban city.

Subjects and Methods
Survey area
Lagos State which is the Nigeria’s largest urban city and is also the
administrative division of Nigeria is located in the south-western part
of the country. The smallest in area of Nigeria's states, Lagos State is
the second most populous state and arguably the most economically
important state of the country.
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Subjects

Results

The subjects for the study were members of the public and
apparently healthy (asymptomatic), that is had no physical disability
and believed to be in a good state of health and between the ages of
30-59 years.

Socio-economic and demographic characteristics of the
respondents are presented in Table 1. The highest percentage of
respondents (60.8%) was within the age range of 30-40 years, 27.6%
were within 41-50 years while 11.6% were within 51-59years. Sixty
percent (60.0%) of the respondents were male and 40.0% were females.
The percentage of the respondents with post secondary education was
53.4% while those with secondary education and primary education
were 32.8% and 12.2%, respectively. Almost half of the respondents
(49.0%) were civil servant and 38.2% engaged in trading while 12.8%
were artisan. Two third of the respondents (66.0%) earned less than
N100, 000 as monthly income and 19.6% earns between N100, 000 and
N199, 000 monthly income.

Sample size
The sampling frame covers members of the public in four local
governments were randomly selected for the study. The sample size
was calculated using the formula:
n = t² x p(1-p)
m²
Where n = the minimum sample size
t = 1.96 Confidence interval
P= 20% of all form of coronary heart related diseases
m = level of precision (5%)
n = 246
5% was added for contingencies = 248
The minimum number of subjects required for this work was
calculated to be 248 but the number was increased to 500 apparently
healthy individuals.

Sampling procedure
The twenty local government areas in Lagos state are stratified into
urban and rural. Two local governments were randomly selected from
the urban (Ikeja and Mushin) and two from the rural (Alimosho and
Ojo) local government. Purposive sampling method was used to select
50% of the wards in each local government considering the population
of each local government. Since total of 500 apparently healthy subjects
were to be considered, systematic random sampling was used to select
33 households in each wards and for a household to be eligible, a
subject must be between 30-59 years and apparently healthy but where
many subjects were eligible in a house, simple random sampling was
used to select the subject after adequate information and consent of
each household and participant was sought.

Method of data collection

Table 2 shows the nutritional knowledge of respondents towards
salt consumption. Majority of the respondents were aware of the
association of salt consumption to heart conditions while 19.8% were
of the opinion that salt consumption do not affect the functioning of
the heart. Majority of the respondents were aware of any heart disease
related to sugar consumption while 24.2% were not aware of any heart
disease related to sugar consumption. Respondents were aware of the
possible harmful effects of excessive sugar consumption, related it to
diabetes.
Table 3 shows the relationship between anthropometric,
biochemical parameters and some selected cardiovascular risk factors
among subjects. Age correlated negatively with BMI in both sexes and
also BMI and alcohol consumption in both subjects were negatively
correlated. BMI and cigarette smoking were negatively correlated
for both sexes while waist/hip ratio was positively correlated with
BMI in women only. The diastolic and systolic values show a positive
Variable

Frequency

Percentage (%)

30 – 40

304

60.8

41 – 50

138

27.6

51 – 60

58

11.6

Total

500

100.0

Male

300

60.0

Female

200

40.0

Total

500

100.0

Age-distribution

Sex of the subjects

Educational status
No education

2

1.6

Primary education

61

12.2

Secondary education

164

32.8

Post secondary

267

53.4

Total

500

100.0

Trading

191

38.2

Civil servant

245

49.0

Data analysis

Artisan

64

12.8

Total

500

100.0

Descriptive statistics such as mean, frequency and percentages
as well as charts were used to describe and summarize the data from
the socio-economic characteristics of the subjects. It was also used to
describe the health behaviour and habits of both the apparently healthy
subjects and patients. Pearson Product Moment Correlation (PPMC)
was also used to test for significant relationship between nutritional
status and the CHD risk factors as well as the lipid profile and the risk
factors. The significance was tested at 5% and 1% probability level.

Subject’s monthly income (N)
< 100,000

330

66.0

100,000 – 199,000

98

19.6

200,000 – 299,000

43

8.6

300,000 – 399,000

12

2.4

400,000 above

17

3.4

Total

500

100.0

The data was collected using a structured sectionalized
questionnaire. The questionnaire has information on personal data,
demographic data, anthropometric measurements, blood pressure
measurements, dietary assessment (24-hour dietary recall and food
frequency). The following blood tests were carried out, determination of
total plasma cholesterol, determination of total plasma triacylglycerols,
determination of HDL cholesterol, and estimation of LDL cholesterol.
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Occupation

Table 1: Socio-demographic characteristics of the healthy subjects.
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Question

Frequency Percentages (%)

Relationship of
consumption

heart

disease

and

salt

Yes

288

No

99

57.6
19.8

Unsure

113

22.6

Total

500

100.0

Heart disease related to sugar consumption
Yes

301

60.2

No

121

24.2

Unsure

78

15.6

Total

500

100.0
56.0

Type of Disease
Diabetes

280

Obesity

21

4.2

None

199

39.8

Total

500

100.0

Alcohol consumption/day
Once

91

18.2

Twice

45

9.0

Thrice

26

5.2

>3times

1

0.6

None

335

67.0

Total

500

100.0

Cigar

13

3.6

Pipe

6

1.2

None

372

74.4

Total

500

100.0

1 -3 sticks

60

12.0

4 – 6 sticks

54

10.8

>6 sticks

14

2.8

Alcohol Type

Number of cigarettes/day

study was carried out to determine the prevalence of selected risk factors
of coronary heart diseases in healthy individuals (30-59 years). Sociodemographic information collected on the respondents revealed that
majority of respondents had risk factors of heart diseases, with larger
number within the age range 30-40 years who constitute the major
working force of the country. This call for proper nutrition education
as this is also the productive age of the population of any nation. In
Nigeria, CVD is causing hundreds of thousands of deaths each year in
young people of productive age. This is far greater than has previously
been understood, disrupting families and the work force in many
developing countries. The high proportion of the respondents that
earned less than hundred thousand naira ($63) in a month suggests low
standard of living in the study area which may therefore be expected
to affect their nutritional status. Studies have shown associated low
economic status with heart disease [15]. A recent UC Davies study
reported that people with lower socioeconomic status are much
more likely to develop heart disease than those who are wealthier or
better educated. It was concluded in this study that people with lower
socioeconomic status had a 50 percent greater risk of developing heart
disease than other study participants, the reason is often attributed to
reduced health-care access or poor adherence to treatments such as
smoking cessation or medication. Previous studies could help explain
the link between low socioeconomic status and increased heart-disease
risk. Social disadvantages and adversity in childhood may result
Parameter

Correlation coefficient (r)
Male

Female

BMI and Age

0.006**

0.154**

BMI and Quantity of alcohol
consumed

0.017**

0.032*

BMI and Smoking

-0.024*

-0.032*

BMI and Waist/Hip ratio

0.109**

0.136*

0.024*

0.345*
0.213*

BMI and Systolic

None smokers

372

74.4

Total

500

100.0

BMI and Diastolic

0.122*

Systolic and Nature of job

0.033*

0.543

0.021*

0.156*

Commencement of smoking
1-4yrs

53

10.6

Systolic and Quantity of alcohol
consumed

5-8yrs

59

11.8

Total Cholesterol and Smoking

-0.103**

0.423

>8yrs

16

3.2

Total Cholesterol and BMI

0.023**

0.123*

Total Cholesterol and Processed and
fast food

0.211**

0.003**

None smokers

372

74.4

Total

500

100.0

Table 2: Awareness of respondents on risk factors of CHD.

relationship with BMI for both sexes. It also shows that systolic blood
pressure has a lot to do with age, and alcohol consumption because they
are positively related among the subjects. Total Cholesterol (TC) and
cigarette smoking were negatively correlated in both sexes but diastolic
blood pressure and cigarette smoking were positively correlated in
male subjects. Table 4 shows the results of the logic regression fitted to
explain the factors that influences the development of CHD conditions.
The factors that significantly influence the development of CHD
condition were alcohol intake, physical activity, BMI, systolic blood
pressure and the ratio of BMI to BSI.

Discussion
The burden of coronary heart disease (CHD) in the world is
enormous and growing, and the majority of those affected are in
developing countries [13]. In 2002 it was estimated that 29 percent
of deaths worldwide (16.7 million deaths) were due to CHD and that
43 percent of global morbidity and mortality, measured in disabilityadjusted life years (DALYs), and was caused by CHD [14]. The present
J Nutr Disorders Ther, an open access journal
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Diastolic and Smoking

0.183**

0.127**

Total cholesterol and Smoking

-0.074**

-0.056**

**p<0.01

*P<0.05

Table 3: Correlation between Anthropometric, Biochemical parameters and some
selected cardiovascular risk factors established among respondents.
Variables

Coefficient

Sign

Constant

1.939

0.637

Sex

0.026

0.934

Alcohol

0.587

0.053**

Physical activity

-0.021

0.014**

Age

0.004

0.822

BMI

0.014

0.015**

BSI

1.225

0.799

Systolic

0.021

0.010**

Diastolic

0.015

0.268

BMI/BSI

0.014

0.014**

0.048

0.862

Smoke
Cox and Snell’s R = 0.494
2

Table 4: Effects of some risk factors on CHD.
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in lasting adaptations to stress that take a bigger toll on the heart.
Cumulative effects of social disadvantage throughout the lifespan
could also cause more "wear and tear" on the cardiovascular system.
Our study also shows that majority of the respondents in the rural areas
were traders (51.2%) but the majority of urban respondents were civil
servants. Expectantly the nature of the respondents’ job should have a
lot of implication on the educational level of the respondents. Indeed
this study shows that majority of the traders were primary school
certificate holders (54.2%) while most of the civil servants in urban
LGA had further education. This might affect their choice of food
because nutrition education is believed to have a lot to do with formal
education [15].
The findings revealed that majority of the respondents in both
urban and rural LGAs know that salt consumption is related to heart
diseases with more of the subjects believing that hypertension is the
consequence of too much salt consumption [16]. According to a
report, raised blood pressure is a major cause of cardiovascular disease,
responsible for 62% of stroke and 49% of coronary heart disease.
Importantly, the risk is not limited to those with hypertension (i.e.
systolic BP ≥140 or diastolic ≥90 mmHg), but throughout the range of
blood pressure, starting at 115/75 mmHg. It has been shown by Conlin
et al., [17,18] that a high salt intake, a low consumption of fruits and
vegetables (i.e. low potassium intake), obesity, excess alcohol intake,
and lack of physical exercise all contribute to the development of high
blood pressure. However, the diversity and strength of the evidence is
much greater for salt than for other factors. The evidence for salt comes
from studies in animals, human genetics, epidemiology, migration,
population-based intervention, and treatment trials. These studies have
consistently shown that dietary salt intake is a major cause of raised
blood pressure [16].
The study revealed that after the establishment of heart disease in
the subjects, some of them continued smoking and drinking alcohol. It
shows that 26% and 20% of urban and rural respondents still engages
in drinking of alcohol while 14% and 24% of the respondents in urban
and rural LGAs smoke cigarette. However, out of all the subjects that
continue drinking alcohol, 6.2% and 5.3% were female subjects in both
urban and rural LGAs. Also 1.4% and 3.2% female subjects in urban and
rural LGAs respectively still smoked. Research has shown conclusively
that smoking accelerates arteriosclerosis (hardening of the arteries) and
atherosclerosis (a type of arteriosclerosis characterized by fatty deposits
in the artery walls), increasing the risk of heart disease, stroke, and
peripheral vascular disease [19]. Consequently, smokers have a higher
risk of cardiovascular disease in general, and heart attacks in particular,
than non-smokers. Cigarettes may promote atherosclerosis by a variety
of mechanisms. Smoking increases the levels of carbon monoxide, a
poisonous gas that is inhaled in smoke. Over the long term, this increased
level of carbon monoxide from the inhaled smoke itself contributes to
damaging the lining of the blood vessels and accelerates the process of
atherosclerosis [20]. Smoking also affects serum cholesterol. Smokers
tend to have decreased levels of high-density lipoproteins (HDL-the
“good cholesterol) and increased levels of low-density lipoproteins
(LDL-the “bad’ cholesterol) and triglycerides (a blood fat), thereby
raising the risk and severity of atherosclerosis [20]. According to a
report by Heart and Stroke Foundation, smoking contributes to more
than 37,000 deaths a year in Canada, of which almost 11,000 are heart
disease and stroke-related (29% of all smoking-related deaths are heart
disease and stroke-related). After smoking, excess alcohol consumption
is the second most common cause of preventable death [21-24].
Alcohol is toxic to virtually every organ in the human body, but when
consumed in moderate amounts, it is detoxified by the liver and does
J Nutr Disorders Ther, an open access journal
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little or no harm. Alcoholic beverages contain ethyl alcohol (ethanol),
which is metabolized in the body to acetaldehyde. In large amounts,
both ethanol and acetaldehyde interfere with normal functions of
organs throughout the body, including the heart [20].
Our study shows that majority of risk factors have a strong
relationship with the anthropometric indices that help in determining
the individuals that are at the risk of CHD. Positive relationships exist
between CHD and BMI which implies that increase in body mass
index increases the risks of developing CHD. The relationship between
CHD and systolic blood pressure was positive which means that the
higher the systolic blood pressure, the higher the risk of developing
CHD risk. The BMI/BSI ratio was positively correlated with CHD. That
is, the higher the ratio, the higher the probability of developing CHD
condition. The higher the BMI relative to the BSI, the greater the risk of
developing CHD. The implications of all the correlations, is to attempt
to establish relationship of some of these risk factors in a way that can
be utilized for predicting heart disease.
The factors that significantly influence the development of CHD
condition were alcohol intake, physical activity, BMI, Systolic blood
pressure and the ratio of BMI to BSI. The relationship between CHD
and physical activity was negative, which means as physical activity
increases (a less sedentary lifestyle) the probability of developing CHD
reduces.
Reference
1. World Health Organization (1999) Definition, Diagnosis and Classification of
Diabetes Mellitus and Its Complications. Report of a WHO Consultation Part1
Geneva.
2. Emiola L (2007) Tips on how to maintain a fit and healthy body. Journal of
Nigeria Association of Sports Science and Medicine 9: 15-16.
3. Otinwa GO, Phillips AO, Mbakwem CA (2006) Cardiorespiratory Fitness of
University of Lagos Female Administrators. Journal of International Council for
Health, Physical Education, Recreation, Sports and Dance 1: 1.
4. Trichopoulou A, Costucou T, Bamia C, Trichopoulou D (2003) Adherence to
a Mediterranean diet and survival in a Greek population. N Engl J Med 348:
2599-2608.
5. Bouromar J, Ekoba J Le (1980) Cardiopathies Ischaemique On Republic
Poulex Du Congo Etude de Premiers Les Observes. Tropical Cardiology 6:
21-25.
6. Falase AO, Cole TO, Osuntokun BO (1973) Myocardial infarction in Nigerians.
Trop Geogr Med 25: 147-150.
7. Hutshinson RG, Watson RL, Davis CE, Barnes R, Brown S, et al. (1995) Racial
differences in risk factors for atherosclerosis. The ARIC Study. Atherosclerosis
risk in communities. Angiology 48: 279-290.
8. Gupta R (1997) Epidemiological evolution and rise of coronary heart disease in
India. South Asian J Prev Cardiol 1: 14-20.
9. Trowel HC, Burkitt DP (1980) Hypertension, obesity, diabetes mellitus and
coronary heart disease. Western diseases, London 3- 32.
10. Poulter NR, Khaw KT, Hopwood BEC, Mugambi M, Peart WS, et al. (1984)
Blood Pressure and Associated Factors in a Rural Kenyan Community.
Hypertension 6: 810-813.
11. Ezenwaka CE, Akanji AO, Akanji BO, Unwin NC, Adejuwon CA (1997) The
prevalence of insulin resistance and other cardiovascular disease risk factors in
healthy elderly south western Nigerians Atherosclerosis 128: 201-211.
12. Okesina AB, Oparinde DP, Akindoyin KA, Erasmus RT (1999) Prevalence of
some risk factors of coronary heart disease in a rural Nigerian population. East
Afr Med J 76: 212–216.
13. Mbewu AD (1998) Can Developing Country Systems Cope with the Epidemics
of Cardiovascular Disease? Heart Health Conference, New Delhi, India.
14. World Health Organization (2002) The World Health report 2001: reducing
risks, promoting healthy life. Geneva, Switzerland.

Volume 5 • Issue 1 • 1000153

Citation: Maduagu ATL, Oguntona CRB, Oguntona EB, Agbonlahor MU, Onabanjo OO (2015) Prevalence of Coronary Heart Diseases Risk Factors
in Adults Population Living in Nigeria’s Largest Urban City. J Nutr Disorders Ther 5: 153. doi:10.4172/2161- 0509.1000153
Page 5 of 5
15. Kanala KR, Reddy FOCN, Alahari RR, Thavanati PKR (2002) Socioeconomic
status and the prevalence of coronary heart disease risk factors. Asia Pacific
Journal of Clinical Nutrition 11: 98.
16. Feng D, Glockner J, Kim K, Martinez M, Syed IS, et al. (2011) Cardiac MRI
Pericardial Late Gadolinium Enhancement and elevated inflammatory markers
can Predict the Reversibility of Constrictive Pericarditis after anti-inflammatory
medical therapy. Circulation 124: 1830-1837.
17. Conlin PR, Chow D, Miller ER, Svetkey LP, Lin PH, et al. (2000) The effect of
dietary patterns on blood pressure control in hypertensive patients: results from
the Dietary Approaches to Stop Hypertension (DASH) trial. Am J Hypertens
13: 9490-955.
18. Conlin PR, Miller ER, Simons-Morton DG, Karanja N, Lin PH (2001) Effects
on blood pressure of reduced dietary sodium and the Dietary Approaches to
Stop Hypertension (DASH) diet. DASH-Sodium Collaborative Research Group.
hypertension (DASH) trial. N Engl J Med 344: 3-10.

20. Raphael B, Herman H, Saxena S, Moodie R, Schmoike M, et al. (2005) Links
between mental and physical health and illness. In: Herman H. Saxen S.,
Moodie R. editors, promoting mental health: concept, emerging evidence,
practice. A report of the World Health Organisation, Department of Mental
Health and Substance Abuse in Collaboration with the Victorian Health
Promotion Foundation and University of Melbourne. Geneva.
21. Anderson KM, Wilson PW, Odell PM, Kannel WB (1991) An updated coronary
risk profile. A statement for health professionals. Circulation 83: 356-362.
22. Akinkugbe OO, Nicholson DM, Cruickshank JK (1991) Heart disease in blacks
of Africa and the Caribbean. Cardiovasc Clin 21: 377-391.
23. Akinkugbe OO (1991) Epidemiology of cardiovascular disease in developing
countries. J Hypertens 8: S233-238.
24. American Heart Association (2003) Coronary risk handbook: Estimating risk for
coronary heart disease in daily practice. Dallas, TX: The Association.

19. Ambrose JA, Barua RS (2004) The pathophysiology of cigarette smoking and
Cardiovascular disease: an update. J Am Coll Cardiol 43: 1731-1737.

J Nutr Disorders Ther, an open access journal
ISSN: 2161-0509

Volume 5 • Issue 1 • 1000153

