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SUMMARY
Background: Commercial motor vehicle drivers (CMVDs) have worst health profiles among different occupations,
yet the presence of clusters of cardiovascular disease (CVD) risk factors in this group have not been described in a
resource-limited setting.
Objectives: The prevalence of CVD risk factors and the clusters among CMVDs was evaluated.
Design: A cross-sectional descriptive study.
Setting: Four motor parks in three local government areas of Ibadan city, Nigeria.
Participants: Consented and conveniently sampled 152 intra-city CMVDs aged ≥ 18 years.
Main outcome measures: Prevalence of CVD risk factors (hypertension, diabetes, high triglyceride, low HDLc,
high waist-hip ratio, central obesity, physical inactivity, smoking, alcohol, and overweight/obesity) and their clusters
were determined.
Results: All participants were male from 20 – 77 years old. Most of the CMVDs were physically inactive (80,
52.6%), take alcohol (78, 51.3%), and few smokes (35, 12.4%). The prevalence of hypertension, diabetes, hypertriglyceridemia, obesity, and central obesity were 36.2%, 5.9%, 23.7%, 4.6%, and 5.3%, respectively. Four clusters of
CVD risk factors in the CMVDs with the prevalence of 36.2%. 33.5%, 17.1% and 13.2% were identified with significant differences (p<0.05) in the risk factors.
Conclusion: The prevalence of diabetes, obesity, central obesity, and smoking was low while the prevalence of hypertension and hypertriglyceridemia was moderate among the CMVDs, but the prevalence of alcohol intake and
physical inactivity were high. Four distinct clusters of CVD risk factors were observed among the drivers.
Keywords: Cardiovascular diseases, Risk factors, Motor vehicles, Commercial vehicle drivers, Nigeria.
Funding: The study was self-funded.

INTRODUCTION
The burden of non-communicable diseases (NCDs) otherwise referred to as “invisible epidemic”, is on the increase and is a major contributor to poverty and underdeveloped economies.1 These diseases include cardiovascular diseases (CVDs), diabetes, chronic respiratory diseases, and cancer. Over 85% of premature death due to
NCDs occur among people between the age of 30 and 69.
Most of these deaths occur in low and medium-income
countries. Cardiovascular diseases account for most of
the death due to NCDs.2
Cardiovascular diseases are a subset of NCDs and share
similar risk factors which include age, gender, high blood
pressure, hyperlipidemia, diabetes mellitus, sedentary
lifestyle, smoking, family history of CVD, and obesity.
Though some of these CVD risk factors such as age, gender, and family history of CVD are non-modifiable, others can be modified through lifestyle and social changes.
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The prevalence of these modifiable CVD risk factors
have been described in different settings and populations,
such as in seemingly healthy individuals 3, children and
adolescents4, urban and rural populations5,6, low and
high-income countries7, different ethnic groups8, and
commercial drivers.9,10
Among different occupations, commercial drivers have
the worst health11 with greater morbidity in cardiovascular, gastrointestinal, and musculoskeletal diseases.12,13
They are referred to as vulnerable group14 because they
belong to lower socio-economy cadre with poor education and little or no healthcare provision especially those
in sub-Saharan African.15
In the US, male commercial motor vehicle drivers
(CMVDs) have a lower life expectancy, 55 to 63 years,
in comparison with 75 years for males in the general population.
www.ghanamedj.org Volume 54 Number 2 June 2020

Copyright © The Author(s). This is an Open Access article under the CC BY license.

Original Article

This is caused by the increased morbidity and mortality
among CMVDs that may be associated with their job and
poor lifestyle choices.16,17 Ischaemic Heart Disease is a
prominent CVDs among commercial vehicle drivers12.
The risk factors in CVDs usually occur in clusters.18
Clusters of CVD risk factors are a better measure of cardiovascular health and the presence of two or more clusters increases the risk and incidence of CVDs.18. Several
studies have reported prevalence of clusters of CVD risk
factors in the general population.19–21 Few studies have
identified cluster types based on sleep pattern22, behavioural characteristics23, and cardiometabolic health24 in
CMVDs, yet little is known about clusters of CVDs risk
factors among CMVDs; though the prevalence of these
risk factors have been well described in this group.25,26
Evidence-based practices have shown that chronic diseases such as hypertension, diabetes, and hyperlipidemia
are better treated together since they often occur in clusters.27 Therefore, it is important to describe the presence
or absence of these clusters in CMVDs especially in resource-limited nations in sub-Saharan Africa, such as Nigeria. Hence, this study determined the prevalence of
modifiable CVD risk factors and its clusters among
CMVDs in a metropolitan city in Nigeria.

METHODS
Study site and study population
The study was carried out in Ibadan, the largest city in
Nigeria geographically. The population of the inhabitants
who are mostly Yoruba was estimated to be 3 million
with other ethnic groups. It is one of the commercial
nerve centers of the nation. Ibadan city is divided into
five urban and six semi-urban local government areas
(LGAs).28 Convenient sampling method was used to select one and two LGAs from the semi-urban and urban
LGAs, respectively. This study was conducted among
CMVDs in four selected motor parks (Sango, Iwo road,
Ojoo, and Agodi gate) from the three selected LGAs in
Ibadan metropolis, Oyo state. These parks were also conveniently selected because of their large sizes. The target
population for this study was CMVDs in Oyo state, Nigeria.
Sample size determination
The sample size was determined with the formula N > 50
+ 8 m29, where ‘N’ is the sample size and ‘m’ is the number of independent variables. The independent variables
were the eleven CVD risk factors considered in the study
(systolic blood pressure, diastolic blood pressure, body
mass index, alcohol, waist circumference, waist-hip ratio,
triglyceride, high-density lipoprotein cholesterol, fasting
blood glucose, physical activity, and smoking). Based on
the calculated sample size of 138, a 10% non-response
rate (approximately 14) was added and the estimated
sample size was 152.
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Study design, sampling strategy and study period
A cross-sectional study among CMVDs. Forty participants were purposively targeted from each of the four
parks. The study was conducted from November to December 2014 on Saturdays from 7:30 am to 9:30 am.
Prior to each day of the study, the officials in each motor
park were intimated with the study detail. They, in turn,
mobilized their members. Participants were instructed to
come fasting on the day of the study. Those who met the
inclusion criteria and signed the informed consent form
were selected based on first come first served.
Inclusion criteria and exclusion criteria
All consented male CMVDs ≥ 18 years and who had not
taken any meal, alcoholic drink or fruit juice on the day
of the study were included. Bus conductors, union leaders, and other park officials who were not active drivers,
and tax collectors at the park were excluded from the
study. Others excluded were motor park traders, mostly
women, and automobile artisans.
Data collection procedure
Interviewer-guided structured questionnaire was administered to obtain information on demographics, lifestyle
habits such as smoking and alcohol consumption, family
history of diabetes, hypertension, and hyperlipidemia.
Anthropometric measures, height, weight, hip, and waist
circumference were determined along with other CVD
risk factors.
Body mass index
The height of participants was measured with a Seca 213
Stadiometer (Medisave, Weymouth, UK). The height
was measured to the nearest centimeter. The age, height,
and sex of the participants were recorded on Omron body
analyzer (Omron, serial number; 1665466-8B, China)
which was used to determine body weight in kg, and body
mass index (BMI) in kg/m². Weight was measured with
the participant standing barefooted on the analyzer and
wearing light clothing. Furthermore, BMI was categorized as underweight (18.50 kg/m2), normal (18-50 24.99 kg/m2), overweight (25 - 29.99 kg/m2 ) and obese
≥ 30 kg/m2.30
Waist-Hip ratio/ Central obesity
Waist and hip circumferences were measured with a
measuring tape. WHO STEPS protocol was followed to
measure waist circumference of participants.
Measurement was made at the midpoint between the
lower margin of the last palpable rib and the top of the
iliac crest.31,32 Hip circumference was measured around
the widest part of the buttocks.32 Waist-hip ratio is substantially increased when it is ≥ 0.90 (for men).32 Waist
circumference greater than 102 cm was categorized as
central obesity.33
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Blood pressure
Blood pressure was measured by taking two different
readings at 5 minutes interval with an Omron blood pressure monitor (Omron, serial number; 07379607, China).
Appropriate cuff was placed on the left upper arm at chest
level of participants to measure the blood pressure after
resting for 10 minutes. The average of the two readings
was recorded. Blood pressure was categorized according
to the Joint National Committee on prevention, detection,
evaluation, and treatment of high blood pressure (JNC
VII.).34 Hypertension was defined as SBP ≥ 140 mmHg
and/or DBP ≥ 90 mmHg. Also, hypertensive participants
and those on antihypertensive medications were classified as having hypertension.
Fasting blood glucose
Fingertip prick method was used to determine fasting
blood glucose (FBG) level using Accu-Chek Active glucometer and test strips (Roche Diagnostics, serial number; 07553731845, China). According to International
Diabetes Federation, IDF,35 FBG< 100 mg/dL was categorized as normal, FBG 100 - 126 mg/dL was categorized as pre-diabetes and FBG values > 126 mg/dL was
categorized as diabetes. Participants who had diabetes
mellitus and/or taking oral hypoglycemic drugs or insulin
were also categorized as having diabetes even if their
FBC was < 100 mg/dL during the study.
Fasting lipid profile
Venous blood sample (5 ml) was collected from each participant after an overnight fast of about 14 h. The blood
was centrifuged at 3500 g for 10 minutes. Plasma samples collected were stored at -200C until ready for analyses. Triglycerides and high-density lipoprotein cholesterol were determined with the aid of Randox kits (Randox Laboratories, Crumlin, UK).
According to National Cholesterol Education Program
(NCEP) Expert Panel33 fasting lipid profile was classified
as low (< 40 mg/dL) and high (≥ 60 mg/dL) for high
density lipoprotein cholesterol and as normal (< 150
mg/dL), borderline high (150 – 199 mg/dL), high ( 200 499 mg/dL), and very high (≥ 500 mg/dL) for triglyceride. Participants were also categorized as having hypercholesterolemia and hypertriglyceridemia if on “statins”
or other similar medications.
Metabolic syndrome
Metabolic syndrome was considered present in individuals with central obesity, and any two of the following four
factors; triglyceride ≥ 150 mg/dl, blood pressure ≥ 130/85
mmHg, fasting blood glucose ≥ 110 mg/dl, and reduced
high density lipoprotein cholesterol < 40 mg/dl.
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Physical activity
Physical activity (PA) was determined using intervieweradministered international physical activity questionnaire short form, IPAQ-SF.36 Physical activities which
included walking, moderate-intensity activities, and vigorous-intensity activities were measured across four domains of leisure time, domestic and gardening, work-related and transport-related PAs in the past 7-days. As a
continuous variable PA was expressed as MET-min per
week, while as categorical variable, it was expressed as
low, moderate, and high.
• For low PA, no activity was reported or not enough
to meet the criteria for moderate or high PA.
• For moderate PA, a minimum of 3 days of vigorous
activities for 20 min per day or > 5 days of combination of walking, moderate-intensity, or vigorousintensity activities with a minimum of at least 600
MET-minutes/week.
• High PA was achieved with either a minimum of 3
days of vigorous-intensity activities equivalent to a
minimum of 1500 MET-min per week or > 7 days
of combined walking, moderate-intensity or vigorous-intensity activities equivalent to a minimum of
3000 MET-min per week.36
Data analysis
Data were subjected to statistical analysis using the Statistical Package for the Social Sciences (SPSS) Version
25.0 and presented as means and standard deviations for
continuous variables and proportions for categorical variables. TwoStep cluster analysis was performed to determine the number of clusters present in the population using the eleven CVD risk factors measured. Two of the
risk factors, smoking and alcohol intake, were entered as
categorical variable while nine risk factors (systolic
blood pressure, diastolic blood pressure, body mass index, waist circumference, waist-hip ratio, triglyceride,
high-density lipoprotein cholesterol, fasting blood glucose, and physical activity) were entered as continuous
variable. Once the number and types of CVD risk factors
clusters in the CMVDs were identified,
Chi-Square test was used to determine the association between dichotomized CVD risk factors (smoking, alcohol
consumption, central obesity, high waist to hip ratio, diabetes, physical inactivity, hypertension, high triglyceride, low HDLc, and overweight/obese) and the cluster
types and also to detect association between religion and
alcohol intake among the CMVDs. Relationship between
age, occupation, and educational status of the CMVDs
with CVD risk factors cluster types were evaluated with
Chi-Square test. All statistical tests were considered significant at P < 0.05.
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Ethics approval
The protocol for the study was approved by the University of Ibadan and University College joint ethics committee with the approval number UI/EC/14/0310. Informed consent was obtained from all the participants
and the study was carried out in accordance with the updated declaration at Helsinki in 1964.37

Cardiovascular Disease risk factors
Waist Hip ratio (WHR)
Body Mass Index (BMI), kg/m2

RESULTS
The age range of participants was between 20 and 77
years, 58 participants (38.16%) were ≤ 40 years, and 48
(34.87%) were ≥ 53 years old. Other demographic characteristics are shown in Table 1.
Table 1 Demographic characteristics of commercial motor vehicle drivers in Ibadan metropolis
Demographic characteristics
Age, years

Marital status

Occupation
Ethnicity

Religion

Educational status*

Categories

Frequency (%)

≤ 40

58 (38.16)

41 - 52

46 (30.26)

≥ 53

48 (34.87)

Single

15 (9.9)

Married

134 (88.2)

Divorced/ Separated/
Widowed
Cab drivers

3 (2.1)

Bus drivers

21 (13.8)

Yoruba

147 (96.7)

Hausa

4 (2.6)

Ibo

1 (0.7)

Christianity

48 (31.6)

Islam

102 (67.1)

Traditional

2 (1.3)

Primary school completed
Secondary school completed
Tertiary
education
completed

93 (61.6)

131 (86.2)

49 (32.5)

Fasting Blood Glucose (FBG),
mg/dL
Physical activity
Systolic Blood Pressure (SBP),
mmHg

Diastolic Blood Pressure (DBP),
mmHg

Hypertension
Triglyceride (TG), mg/dL

High Density Lipoprotein cholesterol (HDLc), mg/dL
Smoking
Alcohol

9 (6.0)

*n=151

Seventy-eight 78 (51.3%) drivers were consuming alcohol at the time of the study. Types of alcoholic drinks
consumed by drivers were beers 77 (50.7%), spirits 20
(13.2%), and palm wine 2 (1.4 %). Twenty-seven (9.5%)
commercial vehicle drivers were smokers, and 35
(12.4%) had stopped smoking. Among these categories,
51 (33.6%) smoked cigarettes while 9 (5.9%) smoked Indian hemp.
The level of physical activity was low in 80 (52.6%) of
the participants, moderate in 68 (44.7%), and high only
in 4 (2.6%) of the participants. Some drivers 9 (5.9%)
had diabetes, three of which were known type 2 diabetes
patients on medications. Table 2 shows the prevalence of
other sub-categories of CVD risk factors.
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Table 2 Prevalence of cardiovascular disease risk factors
among intra-city commercial motor vehicle drivers in
Ibadan metropolis

Central obesity

Categories
Normal
High
Underweight
Normal
Overweight
Obese
Normal

Frequency
(%)
143 (94.1)
9 (5.9)
4 (2.6)
101 (66.4)
40 (26.3)
7 (4.6)
112 (73.7)

Prediabetes
Diabetes
Low
Moderate
High
Normal

31 (20.4)
9 (5.9)
80 (52.6)
68 (44.7)
4 (2.6)
57 (37.5)

Prehypertension
Stage I hypertension
Stage II hypertension
Normal

65 (42.8)
21 (13.8)
9 (5.9)
64 (42.1)

Prehypertension
Stage I hypertension
Stage II hypertension
Yes
No
Normal
Borderline
High
Very high
Low

41 (27.0)
29 (19.1)
18 (11.8)
55 (36.2)
97 (63.8)
78 (57.3)
38 (25.0)
35 (23.0)
1 (0.7)
48 (31.6)

Borderline
High
Had smoked
Currently smoking
Never smoked
Had taken alcohol
Currently taking alcohol
Never took alcohol
Normal
High

56 (36.8)
48 (31.6)
27(9.5)
35 (12.4)
90 (31.5)
10 (6.6)
78 (51.3)
64 (42.1)
144 (94.7)
8 (5.3)

There were 3 (2.0%) previously diagnosed hypertensive
participants, 2 (1.3%) were on medications. All the hypertensive and diabetes mellitus CMVDs had high SBP
and/or DBP and FBG during the study.
Four distinct clusters of CVD risk factors were obtained
after the TwoStep cluster analysis:
• Cluster 1: Non-smokers, physically inactive
CMVDs with low level of HDLc,
• Cluster 2: Non-smokers, diabetic CMVDs with central obesity,
• Cluster 3: Smokers, non-diabetic CMVDs without
central obesity,
• Cluster 4: Obese, non-smokers physically inactive,
hypertensive CMVDs with central obesity.
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Cluster 1 (55, 36.2%) was the largest among the four
clusters of drivers. The CMVDs in this cluster were nonsmokers, had no central obesity, only 1 (11.1%) had diabetes while almost half of them were physically inactive
(Table 3). This cluster had the highest number of CMVDs
with low level of HDLc 20 (41.7%) across the four clusters. Few of them were overweight/obese 7 (14.9%).
Cluster 2 (20, 13.2%) had non-smokers and diabetic
CMVDs among the four clusters of drivers. This cluster
also had half of the drivers with central obesity (Table 3).
About one-quarter of those who had hypertension 14
(25.5%) and those who were overweight/obese 13
(27.7%) were in this cluster. The members of this cluster
were the oldest (54.50 ± 9.92 years) CMVDs. Cluster 3
(26, 17.1%) members were non-diabetic smokers without
central obesity (Table 3).
Most of the members take alcohol (Table 3) and few had
hypertension 5 (9.1%) and were physically inactive 9

(11.3%) in comparison with other clusters. Commercial
motor vehicle drivers in cluster 3 were the youngest
40.42 ± 10.83.
Cluster 4 (51, 33.5%) was the second-largest cluster of
the CMVDs. They were drivers who take alcohol, were
physically inactive, and overweight (Table 3). Almost
half of the drivers had hypertension 21 (38.2%) compared to drivers in other clusters. Table 3 shows other differences in the CVD risk factors among the four clusters
of CMVDs.
Table 4 shows that there were statistically significant differences in the distribution of age and education among
CMVDs in the four clusters. Drivers with primary school
education belonged to cluster 4 while the fairly-educated
drivers with secondary or tertiary education were in Cluster 1.

Table 3 Distribution of risk factors across the four CVD risk factors clusters in commercial motor vehicle drivers
CVD risk factors

Category

Smoking, n (%)

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Alcohol, n (%)
Central obesity, n (%)
Waist-Hip ratio, n (%)
Diabetes, n (%)
Physical inactivity, n (%)
Hypertension, n (%)
High Triglyceride, n (%)
Low HDLc, n (%)
Overweight/Obese, n (%)

Cluster 1
N = 55
0 (0.0%)
55 (44.0%)
3 (3.8%)
52 (70.3%)
0 (0.0%)
55 (38.2%)
2 (22.2%)
53 (37.1%)
1 (11.1%)
54 (37.8%)
25 (31.3%)
30 (41.7%)
15 (27.3%)
40 (41.2%)
8 (22.2%)
47 (40.5%)
20 (41.7%)
38 (33.7%)
7 (14.9%)
48 (45.7%)

Cluster 2
N = 20
0 (0.0%)
20 (16.0%)
4 (5.1%)
16 (21.6%)
4 (50.0%)
16 (11.1%)
2 (22.2%)
18 (12.6%)
7 (77.8%)
13 (9.1%)
11 (13.8%)
9 (12.5%)
14 (25.5%)
6 (6.2%)
4 (11.1%)
16 (13.8%)
6 (12.5%)
14 (13.5%)
13 (27.7%)
7 (6.7%)

Cluster 3
N = 26
26 (96.3%)
0 (0.0%)
20 (25.6%)
6 (8.1%
0 (0.0%)
26 (18.1%)
3 (33.3%)
23 (16.1%)
0 (0.0%)
26 (18.2%)
9 (11.3%)
17 (23.6%)
5 (9.1%)
21 (21.6%)
8 (22.2%)
18 (15.5%)
8 (16.7%)
18 (17.3%)
4 (8.5%)
22 (21.0%)

Cluster 4
N = 51
1 (3.7%)
50 (40.0%
51 (65.4%)
0 (0.0%)
4 (50.0%)
47 (32.6%)
2 (22.2%)
49 (34.3%)
1 (11.1%)
49 (34.3%)
35 (43.8%)
16 (22.2)
21 (38.2%)
30 (30.9%)
16 (44.4%)
35 (30.2%)
14 (29.2%)
37 (35.6%)
23 (48.9%)
28 (26.7%)

P-value
<0.001a
<0.001b
0.003a
0.404a
<0.001a
0.020b
0.001b
0.165a
0.797b
<0.001b

P<0.05 was considered significant, aP-value of Pearson Chi-Square Exact significance (2-sided), bP-value of Pearson Chi-Square
Asymptotic significance (2-sided), High density lipoprotein cholesterol (HDLc).

Table 4 Association of socio-demographic characteristics with clusters o
f cardiovascular disease risk factors in commercial motor vehicle drivers
Demographic variable
Age, years

Categories
Cluster 1
Cluster 2
Cluster 3
Cluster 4
P-value*
≤ 40
25 (43.1%)
2 (3.4%)
15 (25.9%)
16 (27.6%)
0.004
41 - 52
17 (37.0%)
5 (10.9%)
7 (15.2%)
17 (37.0%)
≥ 53
13 (27.1%)
13 (27.1%)
4 (8.3%)
18 (37.5%)
Occupation
Cab driver
46 (35.1%)
19 914.5%)
19 (14.5%)
47 (35.9%)
0.072**
Bus driver
9 (42.9%)
1 (4.8%)
7 (33.3%)
4 (19.0%)
Education
Primary
23 (24.5%)
16 (17.0%)
21 (22.3%)
34 (36.2%)
0.001
Secondary/Tertiary
32 (55.2%)
4 (6.9%)
5 (8.6%)
17 (29.3%)
P<0.05 was considered significant, * P-value of Pearson Chi-Square Asymptotic significance (2-sided), ** P-value of Pearson Chi-Square Exact
significance (2-sided),
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DISCUSSION
From the results of the study, most of the CMVDs were
> 40 years old. This is comparable with two other studies
from Abuja and Sokoto in Nigeria, where majority of the
CMVDs were older than 50 years.34, 39 Since age is positively correlated with some CVD risk factors40, it is
likely that the prevalence of CVD risk factors in this
CMVDs may be high. However, this was not the case.
The prevalence of diabetes mellitus was low (5.9%)
among these CMVDs. But Odeyinka and Ajayi,37 reported a lower prevalence of 3.4% among similar
CMVDs in Ibadan, Nigeria. The probable reason for this
difference was the presence of more participants in this
study (about 38) per motor park than in Odeyinka and
Ajayi's41 study where 15 drivers per motor park participated.
Obesity is a risk factor for the development of diabetes
and less than one-twentieth of the CMVDs were found to
be obese. This is considerably lower than 7.8% - 13.9%
reported for the general adult population in Nigeria3,42;
and other nations where more than 50% of commercial
drivers were obese.11 Poor sleep and long hours of driving have been suggested to be responsible for obesity in
CMVDs11,12 Also, obesity more prevalent among people
of middle and lower socioeconomic status.43 Commercial
motor vehicle drivers in the present study belong to the
lower socioeconomic status according to their job description.
Closely related to obesity is the level of physical activity.
The lower the level of physical activity, the more the propensity to become obese especially when this is coupled
with poor dietary habits.44 More than half of the CMVDs
had low level of physical activity; perhaps due to the long
wait in-between shuttles. A similar level of physical activity was observed among long-distance truck drivers in
Brazil where 72.8% had low level of physical activity.45
Increased physical activity through aerobic exercises
while the CMVDs are waiting at the park, and modifications in their diet may reduce the level of obesity and
slow down the progression to metabolic syndrome. Surprisingly, few of the CMVDs in this study had metabolic
syndrome.
More than half (51.3%) of the CMVDs take alcohol. This
is lower than the prevalence of alcohol consumption reported in commercial drivers in Brazil (66.8%), Ile-Ife
and Calabar in Nigeria (67% and 84%, respectively).45–47
The higher number of CMVDs who practice Islam, a religion that frowns at the consumption of alcohol, may explain the lower prevalence of alcohol intake among this
study participants compared with others. However, there
are conflicting reports. Abiona et al47 reported that the
two major religions in Nigeria, Islam, and Christianity,
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do not seem to be a deterrent to alcohol consumption
among CMVDs in Ile-Ife. This present study also found
no association between religion and alcohol consumption. However, another study found a link between religiosity and the intake of alcohol. Okpataku48 stated that
Christianity was a strong predictor of alcohol use.
Though, alcohol sales are generally available to drivers
at motor parks because of the poor restriction and regulation; fewer drivers consume it in Ibadan.
This might be due to incessant government-sponsored
public awareness on the antecedents of alcohol consumption while driving. Heavy drinkers are prone to road accidents and have an increased chance of developing hypertension.
Drivers do not only consume alcohol but sometimes
smoke. About one-tenth of the CMVDs were smokers.
Generally, smoking prevalence tends to be lower in subSaharan Africa than in Europe, America, and Asia.49,50
Smokers are perceived as irresponsible especially in the
southwestern part of Nigeria. Smoking has been linked
with hypertension51 and the prevalence of hypertension
was moderately high in this group of CMVDs. This is
comparable with similar studies from other parts of Nigeria.39,52–54 however, the prevalence of hypertension in
this CMVDs was higher than in the general population of
Nigerian.3,55 This might have ensued from the unhealthy
lifestyle of drivers and the inaccessibility of most drivers
to medical facilities because of their low socioeconomic
status.
This study found four distinct clusters of CMVDs in Ibadan metropolis, Nigeria while a study carried out by Olsen et al in U.S.A reported finding five clusters among
truck drivers in relation to behaviours modifying energy
balance.56 The first cluster found consisted of CMVDs
who were physically inactive and had low HDLc and hypertriglyceridemia. These drivers are prone to the development of atherosclerosis and subsequently CVDs. This
group of drivers may benefit from early intervention with
HMG-CoA reductase inhibitors. The occurrence of
CVDs and all-cause mortality tend to increase with increased clustering of CVDs risk factors.57
The second cluster had the oldest CMVDs who had diabetes and hypertension. This set of drivers also had central obesity and hypertriglyceridemia and could, therefore, be described as having metabolic syndrome. The
presence of hyperlipidemia in obesity has been linked
with insulin resistance and consequently the development
of diabetes mellitus.58 Since these CVD risk factors tend
to occur in clusters, management guidelines suggest a holistic approach to metabolic syndrome management.59
Hence, CMVDs in this cluster may benefit from a multifaceted approach to the management of the CVD risk factors.
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Two studies in Nigeria also described the presence of hypertension and diabetes together in commercial drivers,41,53 buttressing the existence of this cluster among
CMVDs in Nigeria.
The third cluster described young physically inactive
CMVDs who take alcohol, smoke, had hypertriglyceridemia, and low HDLc. The presence of clusters of CVD
risk factors may begin from youthful age60 and this may
be showing up in these young CMVDs. Criqui et al reported that the effect of CVD risk factors may be more
synergistic than additive.61 With the presence of the risk
factors in this cluster of CMVDs, CVDs may develop
early. As noticed in this study, there was an association
between age and the cluster types in CMVDs. This was
also corroborated by the report of Barreto et al, that CVD
risk factor cluster patterns vary with age.62 This pattern
was noticed with clusters 2 and 3 of CMVDs in this
study. Cluster 3 had young CMVDs with fewer CVD risk
factors while cluster 2 had older CMVDs with more CVD
risk factors.
The last type of cluster observed in the CMVDs described overweight drivers who take alcohol, had hypertension, and hypertriglyceridemia. The presence of hypertension and hypertriglyceridemia may predispose the
CMVDs to CVDs. Early screening, detection, and commencement of management programs may slow down
the progression of these clusters of CVD risk factors to
CVDs and mitigate against increase mortality and morbidity in this population. Commercial motor vehicle drivers with clusters of CVD risk factors that may predispose
them to early development of CVDs and who are not on
treatment should be denied renewal of their drivers’ license or the registration for one. This may forestall road
accidents precipitated by sudden cardiovascular disease
attacks among CMVDs.
Strength and limitation of the study
This seems to be the first study examining the prevalence
of CVD risk factor clusters among intra-city CMVDs in
a metropolitan city of a resource-limited nation. The findings are essential in formulating health policies to cater
to this seemingly neglected low socioeconomic class. Despite the strength of this study, there are some limitations
to take note of in the interpretation of the results presented. The convenience sampling method and the small
sample size of the study may limit the generalizability of
the study to other commercial motor vehicle drivers in
other states and the country at large. However, the similarities between this study and others show that it may be
representative. The cross-sectional study design used
hindered causal determination of the cluster types of
CMVDs. Self-report was also used to determine the
smoking status, alcohol consumption, and physical activity; the prevalence of these CVD risk factors might have
106

been under- or over-reported because of self-report bias.
Some drivers might have failed to participate for the fear
of blood been drawn from them. This selection bias might
have reduced the number of participants as only interested individuals participated. Also, the mandatory fasting before the determination of blood glucose level disqualified some participants who had, had their breakfast
before the commencement of the study.

CONCLUSION
The prevalence of type 2 diabetes mellitus, obesity, central obesity, and smoking were low among commercial
motor vehicle drivers while the prevalence of hypertension, low- high density lipoprotein cholesterol, and hypertriglyceridemia were moderate, but the prevalence of
alcohol and physical inactivity were high. Four distinct
clusters of CVD risk factors were observed among the
drivers.
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