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Abstract: The occupation of taxi driving predisposes drivers to health risks, including obesity,
cardiovascular and metabolic disorders. Although individual components of metabolic syndrome
(MetS) are documented, data is scarce on concurrent metabolic disturbances among commercial
drivers. The prevalence of MetS and its components were determined in a cross-sectional study
among taxi drivers (n = 362) in the City of Tshwane, South Africa. Sociodemographic, occupational,
and lifestyle factors were assessed using a structured questionnaire. Anthropometry, blood pressure,
and glucose were measured. MetS was defined based on BMI strata, hypertension, and glucose
levels. Data was analyzed using SPSS. The mean age of taxi drivers was 42 £ 10.9 years. Overall
prevalence of MetS was 17.1%, with higher prevalence observed among older taxi drivers (24.2%) and
those with longer experience in the industry (22.9%). Individual components of MetS were obesity
(36%), hypertension (36%) and diabetes (46%), while smoking (30%), alcohol use (59%), and physical
inactivity (71%) were observed. MetS was associated with duration in the taxi industry, and family
history of diabetes among taxi drivers. The presence of MetS and its components among taxi drivers
calls for early identification of cardiometabolic risks in the taxi industry and efforts towards achieving
a healthier workforce.
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1. Introduction

Taxis are a common means of transport in South Africa, especially in the urban area [1].
The country draws part of its economy from the taxi industry, which serves the majority
of South Africans who are poor, and therefore dependent on public transport [1]. The
South African taxi industry has approximately 200,000-300,000 drivers and its turnover
is estimated at more than R16, 5 billion (USD &1 billion) [1,2]. However, this industry
predisposes taxi drivers to occupation-based health risks in their line of work, which is
life-threatening [3—7]. The nature of their occupation exposes them to long hours of work,
which deprives them of enough sleep required for optimum health [8,9], and these working
conditions promote exhaustion, which is associated to sedentary lifestyle and unhealthy
eating [9]. The stressfulness of the occupation of commercial drivers, in addition to other
factors, such as limited time to access health services during the day, put their health at risk
of developing cardiovascular diseases and metabolic syndrome (MetS) [6,10-14]. MetS is
on the rise in developing countries, affecting African countries as well, and, in particular,
South Africa [15-17]. While data on MetS is limited among taxi drivers [11], the prevalence
of MetS in the general South African population varies from 5% to 62% [18-24], which is
determined by the group being studied.
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Concurrent presence of metabolic disturbances in the general population is more
harmful than each single isolated problem, but data is limited among taxi drivers in South
Africa [6,12,13]. MetS is characterized by the presence of three or more components such as
abdominal obesity, high blood pressure, increased levels of fasting blood glucose and serum
triglycerides, and low levels of high-density cholesterol [25,26]. Patients with the compo-
nents of MetS are at increased risk of cardiovascular diseases and type 2 diabetes mellitus,
while obesity, especially abdominal obesity, contributes to the occurrence of MetS and later
predisposes to morbidity and mortality [27,28]. South Africa has recorded alarming rates
of undiagnosed hypertension (13.5-75.5%) [29,30], diabetes (69%) [31], overweight/obesity
(56-68%) [32], abdominal obesity (56.4—-65.2%) [17,18], and dyslipidemia (14-69%) [33,34]
among adults. Furthermore, previous studies have reported high prevalence of diabetes
(16%), hypertension (57.0%), obesity (24.5-75.5%), and abdominal obesity (29-71%) among
taxi drivers in South Africa [6,12,13]. These cardiometabolic abnormalities impair the
quality of life, while the health care system continues to be burdened [26,27].

In addition to occupational stresses, the prevalence of MetS has been attributed to
socioeconomic, lifestyle, genetic, metabolic, and environmental factors including improper
dietary intake, obesity, and physical inactivity [35-38]. All of these factors contribute
to cardiovascular health, particularly MetS, in various population groups such as taxi
drivers [6,11-13,39]. Several studies have reported discrepancies on the link between
different jobs and risk of MetS in developing countries [28,40,41]. While some studies
showed that the rates of hypertension, blood glucose, and high triglyceride levels were
significantly higher among commercial drivers compared to professional workers [40,41],
no significant differences of these factors were reported between commercial drivers and
non-drivers [28]. In other occupations in South Africa, Kruger and Nell showed variations
in obesity indices and blood pressure correlated with MetS and its risk factors influenced
by gender among farm workers [18].

Research in South Africa usually focuses on one aspect of the problem among commer-
cial drivers, either obesity or hypertension, or diabetes, and is not mutually referential. The
2030 Agenda for Sustainable Development adopted by the United Nations in 2015 recog-
nizes non communicable diseases (NCDs) as a major public health challenge. Sustainable
Development Goal (SDG) 3 includes target 3.4 to reduce premature NCDs mortality by
one-third by 2030 [42]. Therefore, the current study determined the prevalence of MetS and
its components among taxi drives in the City of Tshwane, South Africa. This study further
advocates for health screening and awareness, in risky populations such as taxi drivers,
to minimize the burden of MetS in South Africa. MetS deserves attention and screening
should be up scaled for all age groups to save the future generations [43].

2. Materials and Methods
2.1. Study Design and Setting

A cross-sectional study using a quantitative approach was conducted among taxi
drivers in selected taxi ranks of the City of Tshwane (i.e., Pretoria), Gauteng Province,
between September and October 2019. Tshwane is among the largest metropolitan munici-
palities in South Africa, and has approximately 2,921,488 residents, many of whom rely
on minibus taxis. There are approximately 10 taxi ranks in the city, of which three, namely
Bloed, Marabastad, and Bosman, are the major ones also serving long distance travelers to
different destinations beyond the province borders. Hence, these major taxi ranks were
selected purposively because they have a larger population of taxi drivers.

2.2. Study Population, Sampling, and Sample Size

The study consisted of male taxi drivers from taxi ranks in the City of Tshwane,
Gauteng Province, aged 18 years and above. A population size of 3500 taxi drivers was
estimated for the three taxi ranks (Bloed, Marabastad, and Bosman) and was used to
calculate a representative sample of 347 using the Raosoft sample calculator (Raosoft,
2004), taking into consideration 5% margin of error, 95% confidence level, and response
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distribution of 50%. The sample size was further buffered with 10% to cater for non-
response and a final sample size of 390 was obtained. In total, 28 questionnaires had
missing data of more than 10%, and were thus excluded from the final analysis. The final
response rate was thus 93%.

Convenience sampling method was used to selected taxi driver taxis recruited with
the help of research assistants and queue marshals. During recruitment, the researcher
informed the taxi drivers about the aims and objectives of the study through information
leaflets. Taxi drivers who were awaiting their turn to load commuters to their destinations
were asked to participate. Those who agreed to participate in the study were invited
to come to the gazebo pitched at the periphery of the taxi rank for data collection. The
study included all taxi drivers who were 18 years and older, operating in the selected taxi
ranks, gave consent for the study at the time of data collection, and were available for data
collection. All taxi drivers who were aged less than 18 years, on medication to control for
hypertension and diabetes, and not willing to participate in the study were excluded.

2.3. Data Collection and Tools

Taxi drivers were recruited from the selected taxi ranks, which are Bloed, Marabastad,
and Bosman. The researcher was accompanied by a South African National Taxi Council
(SANTACO) representative from the selected taxi ranks for formal introduction to the taxi
line marshals in the morning. The marshals were asked for permission to conduct the study
and to recruit the drivers. They were also asked for permission to distribute posters and to
help to gather the participants to be included in the study. The recruitment was undertaken
with the assistance of researcher assistants.

A self-administered questionnaire was used to collect data under the supervision of
the main researcher (E.M.M) and research assistants. Demographic factors, occupational
information (experience and sleeping hours), and anthropometric data, including height
and weight, lifestyle (smoking, alcohol use, and physical activity), and MetS components
(obesity, hypertension, and diabetes) were recorded using a validated structured ques-
tionnaire (see Supplementary Material) informed by several studies [19,40,41]. Validity
and reliability were ensured through content and face validity, backward and forward
translation using a translator conversant with local language and English, a pilot study,
and training of research assistants.

Weight and height were measured twice for each participant and a third measurement
was taken if the difference between two measurements was larger than 1 cm for height
or 1 kg for weight. The average of two close measurements in height and weight was
used in our study. Blood pressure was measured on the left upper arm, using an Elite
1219 Blood Pressure Monitor (Shanghai International Holding Corp. GmbH (Hamburg,
Germany), following a five-minute resting period in a sitting position, on the right hand
repeated two times with at least a five-minute interval. Capillary blood was taken using
disposable lancets to determine glucose with an Accutrend® GCT (Roche Diagnostics,
Basel, Switzerland). Participants were requested to fast overnight prior to data collection
the following day in the morning. Two consecutive measurements were taken, and the
mean value was used for the study. All the instruments were constantly calibrated during
data collection for accuracy and consistency. In the present study, we used a modified
version of the National Cholesterol Education Program definition of the MetS [44]. Because
waist circumference measurements were missing for almost half of the participants, the
National Cholesterol Education Program definition was modified by use of a BMI cut
point instead of the National Cholesterol Education Program waist circumference criterion
(>102 cm), similar to the approach of other researchers [45]. Therefore, MetS was defined
by the participant having any three conditions, high BMI (>25 kg/m?), hypertension
>135/85 mmHg, and Fasting Plasma Glucose (FPG) of >6.1 mmol/L (for 10-12 h).
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2.4. Data Analysis

Raw data were captured into Microsoft Excel, edited, coded, verified, and imported
to SPSS version 24 for data analysis. Descriptive statistics in the form of frequencies and
percentages were used to describe the sample, and to determine the prevalence of MetS
and its component. Chi-square was used to test for differences in proportions by age
and duration in taxi industry categories. Hierarchical logistic regression analysis was
used to assess the associations of MetS with demographic and lifestyle factors, and family
health history. Results are presented as adjusted odds ratio (95%confidence interval); (AOR
(95%Cl)) age was controlled for as a confounding factor. Probability was set at p < 0.05.

2.5. Ethical Considerations

Sefako Makgatho Health Sciences University Research and Ethics Committee, South
Africa (SMUREC/H/18/2018: PG) approved the study in accordance with Helsinki II
Declaration [46] and consent to conduct the study was granted by SANTACO in written
form to access the taxi ranks in City of Tshwane, South Africa. Taxi drivers who participated
in the study gave a written informed consent.

3. Results
3.1. The Prevalence of MetS among Taxi Drivers

A sample of 362 taxi drivers was obtained in the three taxi ranks of the city of Tshwane
in Gauteng Province, South Africa. The mean age of taxi drivers was 42 £ 11 years. From
the literature, we identified age (divided into <50 and >50 years) [47] and duration of
service in the taxi industry (divided into <10 and >10 years) [48] as factors for analysis of
the prevalence of MetS among taxi drivers. The prevalence of MetS among taxi drivers was
17.1%, shown in Figure 1. The prevalence of MetS among taxi drivers aged less than 50 years
was 14.8%, while 24.2% was observed among those aged above 50 years (Figure 2). Taxi
drivers who had the highest period of service (>10 years) recorded the highest prevalence
of MetS (22.9%) versus 10.9% among those with a duration less than 10 years, p = 0.003
(Figure 3).

MetS
17.1%

No MetS
82.9%

Figure 1. Prevalence of metabolic syndrome among taxi drivers in Gauteng, South Africa.
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Figure 2. Prevalence of MetS according to age groups (p = 0.039).
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Figure 3. Prevalence of MetS according to duration in the taxi industry (p = 0.003).

3.2. Characteristics of Taxi Drivers

The selected sociodemographic, occupational information, lifestyle factors, and com-
ponents of MetS of taxi drivers are presented in Table 1. Seventy-five percent of taxi drivers
in this study were aged less than 50 years and 25% were 50 years and above. Fifty-two
percent had been in the taxi industry for 10 years and above while 48% for less than 10 years.
Few taxi drivers (n = 45, (12%)) reported to sleep less than 5 h/day on most days. Almost
all of the taxi drivers were family providers (83%) in their families and 79% had obtained
high school education (79%). Over half of the taxi drivers had been married (52%) and
40% were single. Lifestyle factors observed in the study were alcohol users (59%), smoking
(30%), physical inactivity (71%), as well as the tendency of eating pap (i.e., a maize staple
food) mostly during lunch (84%), not eating at least one piece of fruit per day (29%), and
not eating at least one vegetable per day (29%). One third of taxi drivers (32%) have never
been screened for hypertension, and over half of them (57%) have never been screened
for diabetes. Individual metabolic components in this study were obesity, hypertension,
and diabetes. The study showed that 70% of taxi drivers were overweight/obese, 36% had
hypertension, and 46% had diabetes. Some taxi drivers reported to have a family history of
hypertension (30%) and diabetes (24%) (Table 1).
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Table 1. Characteristics of taxi drivers.

. No. of o

Variables Category Participants (n) Percentage (%)
<50 271 75
Age (years) >50 91 25
Duration in taxi industry <10 174 48
(years) >10 188 52
. <5 45 12
Sleeping hours at most/day >5 317 88
. . Yes 300 83
Family provider No 2 17
Single 144 40
Marital status Cohabiting 30 8
Ever married 188 52
Post high school 38 11
Ed . High school 287 79
ucation No formal schooling 6 2
Primary school 31 9
Yes 212 59
Alcohol use No 150 M
. Yes 110 30
Smoking No 252 70
. Yes 257 71
At least one fruit a day No 105 29
Yes 257 71
At least one vegetable a day No 105 29
Exercise regularl Yes 105 29
guiarly No 257 71
. Pap 305 84
Common food during lunch Bread, rice, others 57 16
Normal 104 29
Obese 129 36

2

BMI (kg /m”) Overweight 121 34
Underweight 8 2
Previous hypertension screen Yes 247 68
No 115 32
. . . Yes 157 43
Previous diabetes testing No 205 57
. Yes 167 46
Diabetes No 195 54
Hypertension Yes 231 36
yp No 131 64
Normal 247 68
SBP (mmHg) Abnormal 115 32
Normal 229 63
DBP (mmHg) Abnormal 133 37
. . . Yes 110 30
Family history of hypertension No 252 70
. . . Yes 88 24
Family history of diabetes No 274 76

SBP stands for systolic blood pressure, DBP stands for diastolic blood pressure, BMI stands for body mass index.
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3.3. Association of MetS Components and Selected Variables by Age

Taxi drivers were divided into two age groups; <50 years (young drivers, n = 271)
and >50 years (older drivers; n = 91). Using a Chi-square test, age was associated with
hypertension (p = 0.002), diabetes (p = 0.020), marital status (p = 0.001), education (p = 0.001),
duration in the taxi industry and was high among older taxi drivers (44%; p = 0.005), and
alcohol use (p = 0.001) (Table 2).

Table 2. Comparison of age and selected variables among taxi drivers.

Variables Age Categories
<50 Years >50 Years p-Value
Hypertension
No 185 (68) 46 (51) 0.002 *
Yes 86 (32) 45 (49)
Diabetes
No 163 (60) 42 (46) 0.020 *
Yes 108 (40) 49 (54)
BMI (kg/m?)
Normal 82 (30) 22 (24) 0.178
Overweight 101 (37) 28 (31)
Obesity 82 (30) 39 (43)
Underweight 6(2) 2(2)
Exercise regularly
No 196 (72) 61 (67) 0.336
Yes 75 (28) 30 (33)
Marital status
Cohabiting 29 (11) 1(1) 0.001 *
Single 133 (49) 11 (12)
Ever married 109 (40) 79 (87)
Education status
No formal schooling 2(1) 44 0.001 *
Primary school 10 (4) 21 (23)
High school 226 (83) 61 (67)
Post high school 33 (12) 5(6)
Duration in taxi
industry
<10 years 153 (56) 21 (23) 0.001 *
>10 years 118 (44) 70 (71)
Sleeping hours at
most/day
<5h 37 (14) 83 (91) 0.224
>5h 234 (86) 8(9)
Alcohol use
No 93 (34) 57 (63) 0.001 *
Yes 178 (66) 34 (37)
Smoking
No 185 (68) 67 (74) 0.336
Yes 86 (32) 24 (26)

* significant at 5% level.

Taxi drivers were divided into two groups based on the duration of service in the taxi
industry: <10 years (n = 174) and >10 years (n = 188). Using a Chi-square test, duration in
the taxi industry was associated with age (p = 0.001), hypertension (p = 0.001), marital status
(p =0.001), and education (p = 0.001) (Table 3). Further analysis (result not shown in tables),
marital status was significantly associated with diabetes (p = 0.002) and hypertension
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(p = 0.025). Additionally, marital status was associated with age (p = 0.001), being a family
provider (p = 0.001), and alcohol use (p = 0.002).

Table 3. Comparison of duration in the taxi industry and selected variables among taxi drivers.

Variables Duration in the Taxi Industry
<10 Years >10 Years p-Value
Age (years) 0.001 *
<50 153 (88) 118 (63)
>50 21(12) 70 (37)
Hypertension
No 129 (74) 102 (54) 0.001 *
Yes 45 (26) 86 (46)
Diabetes
No 163 (94) 169 (90) 0.192
Yes 11 (6) 19 (10)
BMI (kg/m?)
Normal 56 (32) 48 (26) 0.216
Overweight 65 (37) 64 (34)
Obesity 49 (28) 72 (38)
Underweight 4 (3) 4(2)
Exercise regularly
No 122 (70) 135 (72) 0.723
Yes 52 (30) 53 (28)
Marital status
Cohabiting 19 (11) 11 (6) 0.001 *
Single 91(52) 53 (28)
Ever married 64 (37) 124 (66)
Education status
No formal schooling 2 (1) 4 (3) 0.001 *
Primary school 6 (4) 25 (13)
High school 141 (81) 146 (78)
Post high school 25 (14) 13 (7)
Sleeping hours at
most/days
<5h 22 (13) 23 (12) 0.906
>5h 152 (87) 165 (88)
Alcohol use
No 66 (38) 84 (45) 0.193
Yes 108 (62) 104 (55)
Smoking
No 124 (71) 128 (68) 0.511
Yes 50 (29) 60 (32)

* Significant at 5% level.

3.4. Factors Associated with MetS

Table 4 shows the hierarchical model results for taxi drivers. In Model 1, it was
observed that there was no significant association between lifestyle factors and MetS
besides for the duration in the driving industry and MetS. In model 2, family health
history was added to Model 1. Family health history having diabetes and the duration in
the driving industry were significantly associated with MetS (AOR = 2.075 (1.035; 4.160);
p =0.040 and AOR = 2.305 (0.261; 1.161); p = 0.010) shown in Table 4.
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Table 4. Hierarchical logistic regression models for lifestyle and family health history factors associ-
ated with MetS among taxi drivers.

Model 1: Lifestyle Model 1: Lifestyle
Factors Family Health History

Variables AOR (95% CI) p-Value AOR (95% CI) p-Value
Lifestyle
Smoking 0.846 (0.440; 1.628) 0.617 0.902 (0.466; 1.743) 0.758
Alcohol use 1.147 (0.609; 2.161) 0.670 1.139 (0.601; 2.157) 0.689
Sleeping hours . )
(>5h)/day 1.310 (0.516; 3.327) 0.570 1.366 (0.529; 3.523) 0.519
Consumption 4 55 (1 922.2 606) 0.610 1.224 (0.570; 2.628) 0.604
of fruits
Consumption 4 165 507 2 570) 0.708 1.157 (0.519; 2.577) 0.721
of vegetables
Exercise 0.955 (0.510; 1.788) 0.886 0.998 (0.528; 1.889) 0.995
Duration in the
driving industry 2.276 (1.222; 4.237) 0.010* 2.305 (0.261; 1.161) 0.010 *
(>10 years)
Family health
history
Hypertension 0.550 (.261; 1.161) 0.117
Diabetes 2.075 (1.035; 4.160) 0.040 *

* Significant at 5% level.

4. Discussion

This paper reports on the prevalence of MetS and its components among taxi drives
in the City of Tshwane, South Africa, and further shows the associations of MetS with
selected variables.

With an average age of 42 years old, over half of the taxi drivers in this study had more
than 10 years of experience working in the taxi industry. Older drivers and long working
experience are common in the taxi industry [12,48] and this could be because taxi driving
is an organized industry where drivers work as employees in South Africa. However, few
taxi drivers reported inadequate sleep of less than four hours at most per day. Literature
documents that sleeping hours are related to exhaustion among taxi drivers [49], and that
the limit of tolerance for exhaustion is about four to five hours of sleep per day [50]. The
age of 50 years is considered as approximately the time when illnesses associated with
sleep quality and exhaustion are most prominent [47]. According to Lim and Chia [49],
lower prevalence of exhausted driving may lead to lower risks of road traffic accidents,
decreased economic loss, increased productivity, and safer roads for all. The current study
further showed that poor socioeconomic status was characterized by very few taxi drivers
having post high school education while many of them were family provider. In South
Africa, poverty and unemployment are generally high, and to some extent illiteracy levels
are significant among adults [2,51]. Therefore, the majority of the taxi drivers opt for this
occupation because they do not have the qualification to secure jobs of their interest due
to limited education and financial difficulty [39]. Additionally, almost all drivers in this
study consumed pap during most of their lunch times, while, a third were smoking, half
was using alcohol, and two thirds were physically inactive. The nature of taxing driving
confines drivers to sitting for long periods, making them have irregular dietary patterns
and habits [38], which contribute to the development of cardiometabolic risks for MetS [52].

The current study estimated the prevalence of MetS among taxi drivers at 17.1%, with
high prevalence observed among older taxi drivers and those who had a longer term in
the industry. There is no sufficient data to make a comparison of metabolic syndrome
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among taxi drivers in South Africa [11]. A 17.3% prevalence of MetS has been reported
among men [53] and low prevalence (15.46%) among women [54] in South Africa. High
prevalence of MetS among the general population has been reported among people aged
50 years or older, consistent with the prevalence of MetS reported among older commercial
drivers in the current study, and in other countries [55,56]. In the present study, the
prevalence of MetS among taxi drivers was significantly high among those who had
>10 years driving experience. The driving duration has been reported as one of the risk
factors that relates to MetS [38]. Furthermore, the prevalence of MetS varies by age, settings,
and race, and South Africa has recorded a range of 5-62% [18-24]. Consistent with studies
in other developing countries, Africa and SSA, unequal variation in MetS rates (4-63.7%)
has been observed [39,57-60]. Challenges concerning the comparison of the presence of
MetS across studies exist due to the various definitions of MetS [61]. The literature further
documents the influence of culture differences, occupation, and lifestyle factors [28,37,62,63].
A combination of these factors may explain the similarities or differences in the prevalence
of MetS reported in this study in comparison to other studies. To complicate the matter
further, diagnosis of MetS based only on the presence of three out of the five risk factors
differs by definition [18]. According to Kengne et al. [62], the different criteria for MetS
have not been adapted for either the South African or African populations.

The majority of the drivers in this study had individual components of the MetS,
which are obesity (36%), hypertension (36%), and diabetes (46%). The coexistence of these
components contribute to the prevalence of MetS [63]. Similar to previous studies [17,20,56],
the prevalence of MetS in the current study may be driven by the presence of obesity,
hypertension, and diabetes. The presence of MetS and its components are attributed
to urbanization and epidemiological transition in South Africa [17]. Taxi drivers with
MetS had a high prevalence of obesity in this study. Obesity is alarming in South Africa
with variations in several factors such as age and gender [64-66]. A high prevalence of
hypertension was significantly observed among older taxi drivers compared to younger
drivers. Disparities in the presence of hypertension by gender, age, and setting in South
Africa have been reported [67-69]. In addition, hypertension is ascribed to sedentary
lifestyle, nutrition, and stress, which might be the case in the current study, in agreement
with other researchers [56]. A high proportion of physical inactivity confirms sedentary
lifestyle in the current study, which is common among commercial drivers [70].

On the other hand, this study reported higher glucose levels (46%) among taxi drivers
than among different population groups (13.8-26.3%) [19,20]. Recent reports by the Inter-
national Diabetes Federation has reported 1.8 million South Africans with diabetes, and
further estimated an additional undiagnosed population of 69% [31]. Elevated glucose level
in the current study could be related to a high prevalence of obesity, which is a risk factor
for diabetes [27], as well as physical inactivity and excessive alcohol consumption, which
has been previously reported [39,71]. Failure to control diabetes might lead to health com-
plications, which include MetS [39]. According to the literature, the prevalence of diabetes
is affected by factors such as age, dietary habits, gender, daily work hours, geographical
location, obesity rates, economic transition, and the different criteria used for diagnosing
diabetes [19,38]. In addition to physical inactivity reported in this study, smoking and
alcohol use were high among taxi drivers. Smoking has been reported as one of the major
lifestyle factors leading to cardiovascular diseases, subsequent to hypertension [72], and
predisposes to several health issues such as MetS [73]. Furthermore, the literature docu-
ments that most drivers consume alcohol as a way of relaxation after a strenuous day as
well as to boost appetite and as part of social events [74]. Excessive consumption of alcohol
has been associated with hypertension and increases calorie intake [73].

The Chi-square test showed that age was associated with hypertension, diabetes, mar-
ital status, alcohol use, and duration in the taxi industry among taxi drivers. Furthermore,
duration in the taxi industry was associated with hypertension, diabetes, marital status, and
education status. As predicted, MetS was associated with its components; hypertension,
diabetes, and BMI among drivers (results not shown). Multivariate logistic regression
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analysis showed that family health history of having diabetes and the duration in the
driving industry were significantly associated with MetS. Family history of having diabetes
was significantly associated with MetS in this study, consistent with other studies [75,76].
Family history is a common non-modifiable risk factor for most chronic NCDs because it is
a collective reflection of the genetic susceptibility, shared environments, and behaviors [77].
Although, in our case, a family history of diabetes had an inverse relationship with MetS
(AOR = 0.936, 95%CI: 0.182-0.862). Additionally, taxi drivers with more than 10 years of
experience in the taxi industry were two times likely to have MetS (AOR =2.305 (0.261;
1.161)) than those with a driving duration below 10 years. The driving duration is also
one of the risk factors that are associated with MetS, similar to other studies [38,56]. This
suggests that a long duration of taxi driving occupation could contribute to the occurrence
of MetS and mainly affect the increase of cardiovascular events in driver populations, as
suggested by Mohebbi et al. [70].

5. Limitations

This study had several limitations. First, the use of the cross-sectional nature of the
study is a major limitation because the design can only report on inference. Second, we
did not assess dietary intake and practice, as well as the daily exercise and stress risk
factors in drivers. Third, the study had recall bias and social desirability, which might
condone under or over reporting, in addition to use of dichotomous questions. Fourth, we
could not ascertain that the participants answered honestly in regard to fasting when we
determined the level of glucose through capillary blood. Finally, we used BMI to define
obesity as a component of MetS due to missing data on waist circumference in half of
the population and we did not assess the daily exercise and stress risk factors in drivers.
There are numerous reasons for risk of MetS in professional drivers, which need to be
further studied. However, the study was able to estimate the prevalence of MetS and its
components among taxi drivers, as well as interrelated factors. Future research should
endeavor to study MetS in detail, and analyze biochemical variables for several components
of MetS.

6. Conclusions

MetS is present in taxi drivers and might be driven by the presence of obesity, hyper-
tension, and diabetes as MetS components. The fact that one third of taxi drivers have
never screened for hypertension, and over half of them have never screened for diabetes,
and were not aware of the possibility of elevated blood pressure and FPG, suggest that taxi
drivers are too busy to access the primary healthcare system for medical check-ups. Taxi
drivers with undiagnosed hypertension and diabetes/pre-diabetes are at a higher future
risk of cardiovascular diseases. Duration in the taxi industry and family history of diabetes
were risks for MetS among taxi drivers. High prevalence of smoking, alcohol use, physical
inactivity, and poor diet reported in this study pose a threat for cardiovascular diseases if
the lifestyles of taxi drivers continue without change. MetS prevalence and its components
may be due to lack of awareness and unhealthy lifestyles, indicating the necessity of health
education and more preventive measures to decrease cardiometabolic risk factors among
taxi drivers. This study identified cases that required referral and further intended to add
value to the minimal existing baseline information on MetS among commercial drivers in
South Africa to inform intervention programs. The presence of MetS and its components
among taxi drivers calls for early identification of cardiometabolic risks in the taxi industry
and efforts towards achieving a healthier workforce.
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