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Cardiovascular Topics

A prevalence of cardiometabolic risk factors among a
rural Yoruba south-western Nigerian population:

a population-based survey

OO OLADAPOQO, L SALAKO, O SODIQ, K SHOYINKA, K ADEDAPO, AO FALASE

Summary

Background: 1t has been hypothesised that rural sub-Saha-
ran Africa is at an early stage of epidemiological transition
from communicable to non-communicable diseases (NCD).
Limited information exists about the prevalence of cardio-
metabolic risk factors and the burden of cardiovascular
disease (CVD) in the adult Nigerian population, especially in
the rural setting.

Objectives: The aim of this study was to assess and describe
the prevalence of several cardiometabolic risk factors in the
sub-Saharan adult population of a rural Yoruba community,
living in south-western Nigeria.

Methods: The study was a descriptive, cross-sectional,
random-sample survey. Participants were visited at home
by trained nurses and community health extension workers
(CHEW) who administered a questionnaire, took the relevant
history, carried out clinical examinations and measurements
and took samples for laboratory tests. They were supervised
by primary healthcare physicians serving the community.
The variables recorded comprised clinical history, CVD
risk factors including blood pressure (BP), body mass index
(BMI), waist circumference, blood sugar and serum lipid
levels, cigarette use, and dietary habits. The participants
included 2 000 healthy adults aged 18 to 64 years who had
been living in the area for more than three years.

Results: The average age was 42.1 *+ 21.6, with 43.7% (873)
being males and 56.3% (1127) females; 20.8% were hyper-
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tensive with BP > 140/90 mmHg, 42.3% of the men and
36.8% of the women had BP > 130/85 mmHg; 2.5% had
diabetes, 1.9% had hypertriglycerideaemia, 43.1% had low
HDL-C, 3.9% had general obesity, 14.7% had abdominal
obesity, 3.2% were physically inactive, and 1.7% smoked
cigarettes. Overall, 12.9% of the subjects were found to have
at least one CVD risk factor. Using the Adult Treatment
Panel (ATP) III criteria, 2.1% of men and 2.7% of women
in the study population had at least three of the criteria, the
commonest being HDL-C < 40 mg/dl in men or < 50 mg/dl in
women, followed by BP > 130/85 mmHg, then waist circum-
ference > 88 cm in women or > 102 cm in men, followed by
blood glucose > 110 mg/dl.

Conclusion: The results obtained from this study strongly
suggest a high prevalence of cardiometabolic risk factors in
this rural population and that the epidemiological transition
is not restricted to the urban population. This serves as a
wake-up call for action in the planning of health services for
the management of CVD and other chronic NCDs.
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Worldwide, cardiovascular diseases (CVD) and the metabolic
syndrome are major causes of morbidity and mortality, including
sudden death.'* CVD is emerging as a significant health problem
in sub-Saharan countries such as Nigeria, with a population of
140 million. These countries are undergoing epidemiological
transition from communicable to non-communicable diseases
(NCDs).** Epidemiological transition has been closely linked
to changes in the demographic, social and economic status of
various populations, causing a global rise in chronic diseases,
especially cardiovascular diseases (CVD).**

The prevalence of CVD, specifically stroke and heart attack
is on an upward trend in the sub-Saharan region, accounting
for one-tenth of all deaths.® Nigeria has a double burden of
communicable and non-communicable diseases. Maternal and
childhood mortality, tuberculosis, malaria fever and HIV/AIDS
are still the leading causes of death. However, increased urbani-
sation with rapid rural-urban migration, demographic, environ-
mental, social, cultural and behavioural changes might have led
to unhealthy lifestyles, with increased motorisation, decreased
physical activity, poor dietary habits, and tobacco use and alco-
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hol consumption. These lead to a greater incidence of atheroscle-
rosis, hypertension, diabetes, hyperlipidaemia and obesity, which
are risk factors for CVD.” More than 80% of CVD and its risk
factors are preventable with cost-effective measures but there is a
dearth of population-based data on risk factors in Nigeria.

In Nigeria, hypertension is the most common non-commu-
nicable disease and it has emerged as the most important risk
factor for CVD, affecting 15 to 30% of the population.*'* The
prevalence of other CVD risk factors is not as clearly defined.
The attributable risk for hypertension tends to be greater in
developing economies because the low rates of detection and
treatment in such countries result in a proportionately higher
rate of complications. A large number of hypertensive patients
present for the first time with fatal and non-fatal cardiovascular
events such as heart failure, coronary artery disease (CAD)" and
stroke. These complications can be lethal with a poor prognosis
and reduced life expectancy,'>" resulting in loss of man-hours,
diminished work productivity, a social burden, and increased
health expenditure. All these have a devastating impact on the
family and national economy.

The absence of well-developed programmes for identification
and comprehensive CVD risk assessment and management of
high-risk individuals may be responsible for this." The economic
impact on the patient and family is enormous as the cost of care
is borne out of pocket and it affects people usually at the peak of
their productive years.

A high prevalence of CAD risk factors such as hypercho-
lesterolaemia has been reported in newly diagnosed hyperten-
sives''® and in Nigerians belonging to a high socioeconomic,
westernised class.'” Most of these were hospital-based studies. In
this study we examined the prevalence of selected cardiometa-
bolic risk factors in a representative sample of an adult popula-
tion dwelling in rural Nigeria where information about CVD, the
disease burden and risk factors is sparse.

Methods

We conducted a cross sectional survey from December 2002 to
November 2005 in a representative sample of 2 000 adults, aged
18 to 64 years who were permanent residents of the Egbeda local
government area (ELGA), a rural community in south-western
Nigeria, with a population of 128 000. Agricultural produc-
tion and livestock breeding are the main economic activities
of ELGA residents, whose average annual income is less than
US $1 000. The study protocol was evaluated and approved by
the Ethics of Human Research Committee of the State Ministry
of Health. Individual consent was obtained verbally and where
possible by written consent.

A systematic random sample of dwellings was selected from
lists drawn up by field enumerators. Consecutive eligible adults
were selected as the respondents. A maximum of three respond-
ents were chosen per household. Community health extension
workers (CHEW) collected the data for the study after being
trained in basic interviewing techniques and standard methods
of obtaining physical measurements. Instruments were adopted
from the WHO STEPS survey, and adapted to the local settings.

During the home visits, the interviewers collected information
on each subject via structured patient questionnaires and physi-
cal assessment. Information obtained in step 1 included demo-
graphic profile (age, gender), socioeconomic profile (education-
al and income level), self-reported cardiac risk factors (smoking,

level of physical activity, salt intake, fruit and vegetable intake
and family history), pre-existing cardiovascular conditions and
complications (hypertension, diabetes mellitus, ischaemic heart
disease, stroke, kidney disease).

Cigarette smoking was defined as smoking at least one
cigarette per day for at least one year. Data were also collected
on other forms of tobacco use such as chewing and snuffing.
Physical activity was assessed using a questionnaire that asked
participants about their work-related activities. Physical activity
was considered to be engaging in sustained physical activity for
at least 30 minutes on five or more days per week, whether in
leisure time or integrated into their everyday life.

A clinic visit was subsequently set up for each respondent at
the nearest primary healthcare centre (PHC) to enable him/her
to have physical measurements taken, with further assessment of
any incident cardiometabolic risk factors. In step 2, we assessed
physical status such as anthropometrics, which was measured
by body mass index (BMI), (kg/m?) and waist circumference
(WC) (cm). Overweight was defined as a BMI > 25.0 kg/m?* and
increased CV risk as waist circumference = 88 cm for women
and = 102 cm for men.

Blood pressure (BP) was measured by trained health work-
ers according to the guidelines of the International Society of
Hypertension (ISH)/World Health Organisation (WHO; 1999)
and the seventh Joint National Committee on hypertension
(JNC-7)."%2* Measurements were taken using a standard mercu-
ry sphygmomanometer with appropriate-sized cuff. Three BP
measurements were taken using the subject’s right arm with him/
her in the sitting position after five minutes of rest, allowing
one minute between measurements. The mean of three measure-
ments was used as the final value. Participants with an elevated
BP measurement had their BP measured again after one to two
weeks; the average BP on the second visit was used as the crite-
rion for the diagnosis and control of hypertension. In addition,
all treated hypertensive patients had their BP measured after one
to two weeks.

Hypertension was defined as systolic blood pressure (SBP)
of > 140 mmHg, diastolic blood pressure (DBP) of > 90 mmHg,
or current treatment with antihypertensive drugs in subjects with
a history of hypertension. Awareness of hypertension meant
a previous diagnosis of hypertension or high blood pressure.
Controlled hypertension was defined as treated hypertension
with a SBP < 140 mmHg and a DBP < 90 mmHg at the second
BP measurement.

Venous blood samples were obtained via the antecubital vein
for biochemical assessment in step 3, including fasting serum
total cholesterol, high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), triglycerides and
fasting blood glucose levels. Diabetes was diagnosed either by a
history of previously known diabetes or a fasting plasma glucose
of 2 126 mg/dl, and impaired fasting glucose was defined as fast-
ing plasma glucose of 100 to 125 mg/dl.' Hypercholesterolemia
was defined as a total cholesterol level = 200 mg/dl, HDL-C <
40 mg/dl for men or < 50 mg/dl for women, and/or triglyceride
concentration = 150 mg/dl. The metabolic syndrome was defined
according to Adult Treatment Panel (ATP) III criteria.”

Statistical analysis

The data obtained were analysed using SPSS version 13.0
software (SPSS Inc., Chicago, Illinois, USA). Descriptive
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analysis of the variables was performed to process the data as
tables. Continuous variables were described by calculating the
means and standard deviation (SD). Categorical variables were
described using frequency tables.

Results

Table 1 shows the characteristic features of the final study popu-
lation, including BMI, SBP, DBP, and blood glucose and lipid
profiles. Two thousand persons were analysed, with a mean age
and SD of 42.1 £ 21.6. Of these, 43.7% (873) were males while
56.3% (1 127) were females. The mean values of other variables
were as follows: BMI 22.8 £ 7.9 kg/m? (men), 25.6 = 11.3 kg/
m? (women), waist circumference (WC) 87.1 = 20.2 cm (men)
and 89.5 + 18.4 cm (women), SBP 132.9 + 35.1 mmHg, DBP
81.6 £ 22.3 mmHg, fasting blood glucose 115.8 £ 51.7 mg/dl,
total cholesterol 162.1 £ 53.6 mg/dl, LDL-C 110.3 £ 43.8 mg/dl,
HDL-C 42.3 £ 9.5 mg/dl and triglycerides 139.7 + 62.2 mg/dl.

Tables 2 and 3 show the prevalence of CVD risk factors
according to gender and 10-year age-group distribution, respec-
tively. The overall prevalence of hypertension in Egbeda resi-
dents was 20.8% (21.1% among men and 20.5% among women).
Of these, only 14.2% (11.4% in men and 16.5% in women) were
known hypertensives and only 18.6% of the known hypertensives
were on any form of treatment. Although women had a higher
rate of self-reported hypertension, the treatment rate was similar
to that found in men. This may have been due to the fact that
some of the women had a history of hypertension in pregnancy.
The prevalence of metabolic disorders was as follows: diabetes
2.5%, hypertriglycerideaemia 1.9%, low HDL-C 43.1%, general
obesity 3.9% and abdominal obesity 14.7%.

In Table 3, there was a clustering of risk factors, especially
hypertension, diabetes, lipid abnormalities and abdominal obes-
ity within the 35 to 44, and 45 to 54 years age groups of our
sample. The prevalence of cigarette smoking was 1.7% and phys-
ical inactivity was 3.2%. Cigarette smoking and physical inactiv-
ity were found in the younger and older age groups, respectively.
Smoking was the main form of tobacco use in Egbeda and this
was found in men only, with a prevalence of less than 1.7%. Most
smoked fewer than five cigarettes daily. Women used smokeless
tobacco with a prevalence of 0.6%.

TABLE 1. DISTRIBUTION OF SELECTED CARDIO-
METABOLIC RISK FACTORS IN THE STUDY POPULATION
Variables Mean SD
Age (years) 42.1 21.6
Body mass index (kg/m?)

Men 22.8 7.9

Women 25.6 11.3
Waist circumference (cm)

Men 87.1 20.2

Women 89.5 18.4
Systolic blood pressure (mmHg) 132.9 35.1
Diastolic blood pressure (mmHg) 81.6 223
Fasting blood glucose (mg/dl) 115.8 51.7
Total cholesterol (mg/dl) 162.1 53.6
Triglycerides (mg/dl) 139.7 62.2
HDL-C (mg/dl) 423 9.5
LDL-C (mg/dl) 110.3 43.8

In this study, almost all responders admitted consumption of
fruit on most days of the week and vegetables on a daily basis
but this was found to be less than the recommended daily intake
(82.9% consumed less than three helpings of fruit/vegetables
daily). This was due mainly to affordability and the expression
of fear of frequent bowel motions by some.

Table 4 shows the prevalence of multiple cardiometabolic
risk factors by age in the study population. Overall, 12.9% of the
subjects were found to have at least one CVD risk factor, 8.6%
had two risk factors, 3.0% had three and 1.3% had four or more
risk factors.

Using the ATP III criteria, the prevalence of BP > 130/85
mmHg was 39.2% [higher in men (42.3%) than in women
(36.8%)], waist circumference > 88 cm in women and > 102 cm
in men was 6.2%, blood glucose > 110 mg/dl was 5.0%, HDL-C
< 40 mg/dl in men and < 50 mg/dl in women was 43.1% and
triglyceride > 150 mg/dl was 1.9%. According to this guideline,

TABLE 2. PREVALENCE OF SELECTED CARDIO-
METABOLIC RISK FACTORS IN MALES AND
FEMALES IN THE STUDY POPULATION

Men Women Overall
m=873) (m=1127) (n=2000)
Risk factor % % %
Blood pressure > 130/85 mmHg* (369)42.3 (415)36.8 (784)39.2
Hypertension (> 140/90mmHg) (184)21.1 (231)20.5 (415)20.8
Newly diagnosed (163) 88.6 (193)83.5 (356)85.8
Self reported 21)11.4 (38)16.5 (59)14.2
Receiving treatment past 3 months (4)19.0 (7)184 (11)18.6
Blood glucose > 110 mg/dl* (32)3.7 (68)6.0 (100) 5.0
Diabetes (18)2.1 (3128  (49)2.5
Newly diagnosed (7)38.9 (6)19.4  (13)26.5
Self reported (11)61.1  (25)80.6 (36)73.5
Receiving treatment past 3 months (5)45.4 (8)32.0 (13)36.1
Total cholesterol > 200 mg/dl (25)2.9 (38)3.4 (63)3.2
LDL-C 2> 130 mg/dl 9 1.0 (8)0.7 (17)0.9
HDL-C < 40 mg/dl (men)*
or < 50 mg/dl (women)* (345)39.5 (517)45.9 (862)43.1
Triglyceride > 150 mg/d1* (16) 1.8 2n 1.9 3719
BMI (kg/m?)
<18.5 (560) 64.1 (658) 58.4 (1218) 60.9
18.5-24.9 (283)32.4 (421)37.4 (704)35.2
25-29.9 an 19 21 1.8 (38)1.9
>30 (13) 1.5 27)2.4 (40)2.0
Waist circumference
Normal (< 80 cm women,
<94 cm men) (762) 87.3 (944) 83.7 (1706) 86.5
Increased risk (80—88 cm women,
94-102 cm men) (79) 9.0 91)8.1 (170)8.5
Substantially increased risk
(> 88 cm women, > 102 cm men)* (23)2.6 (101)8.9 (124)6.2
Tobacco use
Current smokers (33)3.8 (0) 0.0 (33) 1.7
Current smokeless products (0) 0.0 12) 1.1 (12) 0.6
Family history of MI (0) 0.0 (0) 0.0 (0) 0.0
Family history of stroke (37)4.2 (56) 5.0 93)4.7
Physical inactivity (12) 1.4 (52) 4.6 (64)3.2
Diet < 3 servings of fruit/vegetables
daily (785)89.9 (872)77.3 (1657)82.9
*ATP III criteria
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TABLE 3. PREVALENCE OF SELECTED CARDIOMETABOLIC
RISK FACTORS BY AGE IN THE STUDY POPULATION

Age (vears)

18-24 25-34 3544  45-54 55-64  Overall

Risk factors m% Mm% Mm% m% % m) %
Hypertension  (3) 1.5 (39) 1.9 (155) 7.7 (171) 8.5 (47) 2.3 (415)20.8
Diabetes
mellitus (1)0.1 402 (29)1.5 (12)0.6 (3)0.2 (49)25
Hypertri-
glyceridaemia  (0) 0.0 (0)0.0 (10)0.5 (19)1.0 (8)04 (37)1.9
Hypercholes-
terolaemia (0)0.0 (1)0.1 (17)0.9 (26)1.3 (19)1.0 (63)3.2
Current
smokers 9)0.5 (17)09 (6)0.3 (0)0.0 (1)0.1 (33)1.7
Waist
circumference

>80 cm

(women) (0)0.0 (19)0.9 (53)2.7 (89)4.4 (31)1.6 (192)9.6

>94 cm (men) (0)0.0 (2)0.1 (52)2.6 (24)1.2 (24)1.2 (102)5.1
Physical
inactivity (0)0.0 (2)0.1 (9904 (17)0.8 (36) 1.8 (64)3.2

2.1% of men and 2.7% of women in the study population had
at least three of the criteria, the commonest being HDL-C < 40
mg/dl in men or < 50 mg/dl in women, followed by BP > 130/85
mmHg, then by waist circumference > 88 cm in women or > 102
cm in men, followed by blood glucose > 110 mg/dl.

Discussion

There is an emergence of chronic NCDs, including CVD in
populations undergoing socioeconomic changes, and the rural
sub-Saharan population is thought to be at an early stage of
this epidemiological transition.® CVD and its risk factors can
adversely affect quality of life. The risk profile of a popula-
tion can be utilised to predict the burden of atherosclerosis and
its complications, such as stroke and CAD. The presence and
number of CAD risk factors predict future cardiovascular events,
especially heart attack and stroke in individuals with such risk
factors.”

The present study was a population-based survey undertaken
to determine the prevalence of cardiometabolic risk factors in
a western Nigerian rural adult population, aged 18 to 64 years.
The first major finding of our study revealed a relatively high
frequency of hypertension (BP > 140/90 mmHg) affecting
20.8% of the study population, low levels of HDL-C affecting
43.1%, and abdominal obesity affecting 14.7%. These three were
the most common risk factors in the population. The pattern
observed suggests that the health transition might be occurring at
a rate faster than what should be seen in a population at an early
stage of transition. This may worsen the rate of strokes and other
cardiovascular events in the future.

Our study has contributed to determining the burden and
distribution of cardiometabolic risk factors from age 18 to 64
years. Previous studies were done in elderly Nigerians over 55
years of age in the south-western portion of Nigeria,” and were
hospital based.

Using the ATP III criteria, we found the prevalence of cardio-
metabolic risk factors to be 2.1% in men and 2.7% in women.
This rate was higher than that found in the city of Yaoundé in
Cameroon and in three rural villages, using the same criteria,

TABLE 4. PREVALENCE OF MULTIPLE CARDIOMETABOLIC
RISK FACTORS BY AGE IN THE STUDY POPULATION

Age (vears)

18-24  25-34 3544 45-54 55-64  Overall
Risk factors (M) % W% ®m% Mm% % ®%
2 0)0.0 (13)07 (57)2.9 (63)32 (38)1.9 (171)8.6
3 000 (000 30)1.5 (21)1.0 (9)04 (60)3.0
>4 000 (201 (1105 (503 (8)04 (26)1.3

where the prevalence was < 0.5% in men and < 0.2% in women.*
A much higher rate of 24% in men and 32% in women was found
in a nationwide study in the Seychelles.”” The prevalence of the
metabolic syndrome in the Seychelles was noted to be similar to
that in western countries.

The overall prevalence of hypertension in this study was
20.8%, an indication that hypertension affects a large propor-
tion of the adult population in the rural community of Egbeda.
A previous nationwide study® and other studies** found the
prevalence rate ranging from 7% in the rural population to 20%
in the urban population. This relatively higher prevalence rate of
hypertension in a rural setting at an early stage of the economic
and health transition is worrisome, since Egbeda is populated
mainly by farmers, artisans and petty traders. The health systems
serving the population are inadequately developed to tackle the
burden of CVD. High and increasing rates of hypertension have
been reported in rural communities in India® and Indonesia.*

In Nigeria, services are offered free at primary healthcare
centres (PHCs), but in spite of this, only a small proportion
(18.6%) of patients with high blood pressure were on any form of
treatment within three months prior to our study. Factors identi-
fied as contributory included care-seeker and caregiver apathy to
chronic health issues which appeared to be non-incapacitating.
The care seekers also complained of difficulties of transporta-
tion to clinics, missing the day’s work (most were daily-paid/
self-employed workers who depended on the day’s earnings),
competing issues, no drugs on arrival at PHCs, and no equip-
ment or personnel in the facilities. Most of the PHCs had no
programmes for chronic care in their practices. There was a
dearth of personnel trained in long-term care, as well as inad-
equate medical records, medical supplies, equipment and drugs
in almost all cases.

Our study is the first known documentation of the population
prevalence of BP > 130/85 mmHg, which was found in 39.2%
of the study population. This risk factor will probably increase
the burden of CVD in the near future if primordial and primary
prevention are not instituted early enough. Therefore, there is an
urgent need for early identification and treatment of persons in
the pre-hypertensive state, using non-pharmacological methods
of weight reduction, increased physical activity and increased
consumption of fruit and vegetables, with a reduction in salt
intake.

The results of our study showed that the prevalence of diabe-
tes mellitus was 2.5% and this was similar to the national crude
prevalence rate of 2.8%.* The Egbeda residents with diabetes
were more likely to be aware of their condition than the hyper-
tensives (73.5% vs 14.2%, respectively). The treatment rate for
diabetes was also higher than that for hypertension (36.1% vs
18.6%, respectively). It appeared that the reasons adduced for
these included the fact that the presence of glucose in the urine
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in the study population prompted review for further manage-
ment by a more senior member of the health team more often
than detection of high blood pressure. We discovered that urine
was tested in a few cases during antenatal care and in those who
had observed the unusual presence of sugar ants around their
latrines. Since urine testing is readily available and assessable in
this community, the service can be up-scaled for early detection
of diabetes.

The clustering of cardiometabolic risk factors in middle age
is also worthy of note, indicating the need for a comprehensive
and integrated approach to tackle CVD. It has been observed
that the average human being is likely to experience a rise in
body weight and blood pressure with age under the conditions
of modern life.® The REACH registry showed that most hyper-
tensive patients have additional CVD risks.* None of the partici-
pants had had an assessment of their lipid profiles prior to this
study. We discovered that the PHCs had no facility for the test-
ing of lipids; moreover, the health givers lacked the knowledge
of the role of lipids in CVD. Low levels of HDL-C were found
in 43.1% of the study population despite the relatively normal
levels of total cholesterol and triglycerides. In south Asians
70.3% were found to have HDL-C lower than 40 mg/dl.*

Cigarette smoking was uncommon in the study population;
however, the impact of smokeless tobacco use on CVD remains
to be further elucidated, especially as this was found to be
restricted to women. This was unlike the high prevalence of ciga-
rette smoking in South African men, but the number of cigarettes
smoked was equally low.*

Abdominal obesity was more common in our study popula-
tion, with 8.5% having increased risk and 6.2% having substan-
tially increased risk, compared to 6.4 and 1.6%, respectively, as
recorded in a previous study in Nigeria.* This may suggest an
apparent upward trend in this risk factor within the past decade
due to increased exposure to a westernised lifestyle. Previous
studies have shown that waist circumference was positively
correlated with blood pressure and fasting blood glucose and
was significantly associated with higher risks of hypertension
and diabetes in Nigerians, Jamaicans and African-Americans.”’
Two per cent of our study population were obese with a BMI
> 30 kg/m?, unlike a higher rate of 8% found in an inner-city
urban community in Nigeria (the two studies reported that more
women than men were obese).”* We recommend that abdominal
obesity be used in defining CVD risk factors in this population,
rather than overall obesity.

Limitations of this research

We were able to study only one of the diverse ethnic groups
dwelling in rural areas of Nigeria, and different regions of the
country are known to be at different levels of acculturation to a
western lifestyle. Insulin resistance and C-reactive protein were
not estimated in this study in order to reduce costs; however these
would not have affected the outcome of our study objectives.

Conclusion

The relatively high rate of cardiometabolic risk factors in this
rural population is an indication that the epidemic of CVD
is looming large in Nigeria, a country whose health services
are already overburdened by tuberculosis and the HIV/AIDS
epidemic. Results of this study could serve as a basis for advoca-

cy, with an urgent call for action for the development of national
programmes that would improve the control and management of
cardiometabolic risk factors and CVD, along with other NCDS.
Primordial and primary population-based strategies, lifestyle
modification, health education and health promotion would be
cost effective in reducing CVD morbidity and mortality in this
low-resource setting. Increased consumption of fruit and vegeta-
bles, use of appropriate cooking oil, and reduction of salt in food
are good starting points for modifying some of these risk factors.
Although the rate of cigarette smoking is low, smoking should be
discouraged further.

We are grateful to the authorities of ELGA, the gatekeepers/key opinion
leaders and the participants who gave their time, support and enthusiasm in
making this study a success. The study was funded in part by the country
office of the WHO. The work was carried out at the Cardiovascular Unit,
Department of Medicine, University College Hospital, College of Medicine,
University of Ibadan, Nigeria.
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