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Abstract

Background and objective: Driving is associated with various occupational health problems and the
nature of the job creates a greater risk for Non-communicable diseases (NCDs) among the drivers.
We aimed to determine the prevalence of risk factors for NCDs, work-related health problems and its
associated factors among three-wheeler drivers in Gampaha Urban Council area, Western Province,
Sri Lanka.

Methods: A descriptive cross-sectional study was carried out among 289 randomly selected three-
wheeler drivers. A pre-tested, validated interviewer administered questionnaire was used to collect
data. Descriptive and relevant inferential statistics were used to analyze data by using SPSS v20.
Binary logistic regression was used to identify the factors associated with common work-related health
problems.

Results: Among all participants, 80% were using alcoholic beverages, 35% of them were currently
smoking and 39% of them had the habit of betel chewing. The mean body mass index (BMI) and waist
circumference (WC) of the participants were 25.28 (+4.37) kg/m? and 92.17 (£11.61) cm respectively.
The prevalence of work-related health problems among the participants were low back pain (35%, 95%
CI=29.78-40.80), hypertension (32%, 95% CI = 33.14-44.37), obesity based on BMI (30%, 95% CI = 24.49-
35.03). Working experience of >10 years (AOR = 2.29, 95% CI = 1.16-4.51), sitting for >6 hours/day
during driving (AOR = 2.23, 95% CI = 1.03-4.82), not following regular exercise (AOR = 2.54, 95% CI =
1.02-6.37), having snacks > twice/day (AOR = 3.06, 95% CI = 1.52-6.18) and WC >90 cm (AOR = 37.00,
95% CI = 11.00-123.99) were the factors associated with obesity.

Conclusion: Tobacco and alcohol use, high BMI, inadequate physical activity, and unhealthy eating
habits were found as the major risk factors for NCDs among three-wheeler drivers. The prevalence of
work-related health problems was relatively high and job characteristics were the major determinant
of most health problems.
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1. Introduction

The optimal, efficient, effective, and environmentally
friendly transport services are main challenges in the world
and Sri Lanka. Informal Public Transport (IPT) modes are
widespread social phenomena in Sri Lanka and have become
an integral part of the transport sector. The most common
IPT mode in Sri Lanka is the use of three-wheelers [1].
In Sri Lanka, the “three-wheeler” has become one of the
key paratransit modes similar to “tuk—tuk” in Bangkok and
“rickshaw” in India. These paratransit modes play a major
role in the transportation system in Sri Lanka and the other
South Asian countries. The non-motorized vehicles such
as carts and small cars were the popular paratransit modes
in Sri Lanka until the late 1970. However in 1977, then
government allowed import of secondhand vehicles to the
county which resulted in gradual replacement of traditional
modes of transport.
Sri Lanka in 1978 and slowly began to penetrate the public
transport system in Sri Lanka [2].

Three-wheelers were introduced to

A report from Department of Statistics, Sri Lanka, pub-
lished in 2019, stated that registered three-wheeler driver
community has escalated to 1,175,077 by 2019 [3]. Besides,
the three-wheelers have become the second most common
vehicle on the road after motorcycles. It is the family vehicle
of choice to a certain portion of the society. Moreover, there
is an increasing popularity among the male school leavers
to take up three-wheeler driving as a full-time employment
which has already proven to have detrimental impact on
the socio-economic development in Sri Lanka. Studies have
shown that approximately 5% of all Sri Lankan households
own and operate a three-wheeler as their primary source of
income [1].

Statistics show that the average age of the three-wheeler
driver spans 29-38 years and over 90% of them are in the
active working age group. Most of the drivers have started
their careers at the ages of 18-21 years. Previous research
has shown that choice for this job add up to the difficulties in
finding a job with a reasonable source of income [1]. Further,
the three-wheeler drivers enjoy a decent daily income while
working flexible hours without any supervision. However,
it has been reported that three-wheeler drivers tend to work
long hours with an average of 12.9 hours almost every day
[4]. Even though, drivers are a vulnerable occupational
group as they are exposed to environmental stressors and
working conditions, the drivers have some protective effect
on their health due to their good income as income is strongly
influenced on morbidity and mortality.

Because three-wheeler drivers maintain a sitting position
during working hours, their joints are under constant stress
throughout the day as the nature of the job demands them
to be target oriented and competitive.
constantly exposed to prolonged bodily vibrations during
working hours because the three-wheeler is a less comfort-
able light vehicle [5]. Further, while waiting for fares, they
must crouch in one position for extended periods of time.
It has been reported that most three-wheeler drivers suffers
from lower back pain [6, 7]. When considering the health
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hazards and nature of the job among this population, they
are more prone to substance abuse, physical inactivity, and
unhealthy food habits. It has been shown that nearly 68%
of drivers have had consumed alcohol and 87% had a habit
of smoking. Surprisingly, 66% of the drinking drivers had
operated their vehicle under the influence of liquor [4].

There is a growing trend of increasing Non-communicable
diseases (NCDs) globally and many research have been
carried out to determine the prevalence of risk factors for
NCDs among various populations and occupational groups.
According to the World Health Organization (WHO),
NCDs including heart disease, stroke, cancer, diabetes,
and chronic lung disease, are collectively responsible for
almost two-thirds of all global deaths. Further, the rise
of NCDs is closely associated with four major risk factors
such as tobacco use, physical inactivity, the harmful use of
alcohol and unhealthy diets [8]. Future cost of diagnosis
and treatments are likely to be unaffordable and the World
Economic Forum estimates that over the next 20 years,
NCDs would cost more than US$ 30 trillion for its diagnosis
and treatments alone [9].

All the driving jobs have some common occupational
risks factors for developing NCDs and has been reported
that upper respiratory tract infection, hypertension, short
sightedness and road traffic accidents were common
occupational problems among long distance professional
drivers in Western Nigeria [10]. Although the three-
wheeler provides door-to-door services and helps to reduce
the unemployment problem in Sri Lanka for decades,
their operations have failed to get credit from society, and
very little emphasis has been given to identify their work-
related health problems [1]. In addition, without a proper
understanding of the health concerns of three-wheeler
drivers, Sri Lanka’s health care system can scarcely hope to
properly serve members of this widespread occupation. If
drivers’ ability to work becomes impaired due to poor health,
Sri Lankan road users may have increasingly limited access
to this vital mode of informal public transport [11].

This area is not well studied and only a few studies have
been done in Sri Lanka to understand the health problems
among three-wheeler drivers. Thus, the study was aimed to
determine the prevalence of common risk factors for non-
communicable diseases, work related health problems and
associated factors among three-wheeler drivers in Gampaha
Urban Council area, Western Province, Sri Lanka.

2. Methods

2.1 Participants

A descriptive cross-sectional study was conducted at the se-
lected three-wheeler parks in the Urban Council area, Gam-
paha. The study population was the three-wheeler drivers
in Urban Council, Gampaha. About 25 registered three-
wheeler parks in Urban Council, Gampaha. The sample size
was calculated by using Win Pepi Software, with a 95% con-
fidence interval, acceptable difference of 1 per 1000, assumed
rate of 0.5 per 100, population size of 300 with design effect
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of 2. Accordingly, the required sample size was 278. Cluster
sampling was used in this study to recruit the participants.
Each three-wheeler park was considered a cluster. Among
25 registered parks, only Nineteen (19) (parks) clusters were
selected and six (06) were excluded in which there were only
three-wheelers (some parks consisted of only 4-5). Fifteen
(15) three-wheeler divers were recruited through a simple
random sampling method using the list of registration of the
drivers from each cluster (19 x 15 = 285). Finally, 289 drivers
were recruited for the study.

Drivers of three-wheelers in each park site were
approached and asked if they were willing to participate
in Sinhala speaking Nursing graduates’ study.
who were older than 18 years and working as a full-time
driver (more than 30 hours a week) of a three-wheeler for
a minimum of six months with no other competing job
that exceeded 30 hours a week were included in the study.
Written informed consent was obtained from all the eligible
participants who gave consent to participate in the study.

Drivers

2.2 Data collection

Data collection was carried out using a pre-tested and val-
idated interviewer administered questionnaire (IAQ). IAQ
was validated through judgmental validity, of face validity
and content validity by occupational experts. The question-
naire was developed initially in English. Back translation
method was used to translate the IAQ [12]. Initially, English
IAQ was translated to Sinhala and Tamil language by two
independent language experts, where they were requested by
the principal investigator (PI) to retain the original structure
and content as much as possible. The PI discussed some
variations with the two experts and consensual alterations
were made. Finally, the agreed Sinhala and Tamil version of
the TAQ was back translated to English by other two bilingual
English—Tamil experts.
again rechecked with the original version of TAQ by the PI for
consistency and accuracy of the information. However, only
a few minor discrepancies were found and were corrected
again after discussions with the expert translators.

IAQ was pretested among ten three-wheeler drivers who
were living in a different area of the Western Province. The
modifications were made in the questionnaire by improving
the clarification of questions, dropping some questions, and
changing the technical depth of some sentences based on the
pre-testing.

The back translated version was

2.3 Measurements

Anthropometric measurements such as weight, height and
abdominal circumference and blood pressure were also
measured among all participants using standard equipment.
Those who reported vigorous physical activity, tobacco
chewing, smoking, or drinking coffee or tea within 30
minutes prior to the blood pressure measurements were
excluded from the study [13]. The same digital weighing
scale, stadiometer, measuring tape and digital blood pressure
monitor were used at each park site to take specific
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light clothes without shoes to the nearest 100 g using a
SALTER 920 digital weighing scale and average weight
was obtained. Height was measured using a stadiometer
without shoes with the participant looking straight ahead.
Waist circumference (WC) was measured by positioning the
non-elastic measuring tape midway between the lower rib
margin and the iliac crest, at the end of a normal expiration.
Blood pressure (BP) was measured in the seated position
after the participants had rested for at least 5 minutes.
The measurement was taken using the supported left arm
at the heart level, using a digital blood pressure monitor.
Two recordings were taken, and the mean was used for
analysis. In the event of variation of over 20 mmHg between
recordings, a third reading was taken and the mean of the last
two recordings was used [14]. Participants were approached
and all the readings were obtained in the morning.

2.4 Statistical analysis and definitions

Data analysis was done using Statistical Package for Social
Science (SPSS) version 20. Descriptive statistics were used to
determine the prevalence of risk factors for NCDs and health
problems and the chi-square test was used to determine the
associations between two categorical variables. Unadjusted
odds ratio with 95% confidence interval (95% CI) was used
to check the significance of the differences observed. Binary
logistic regression was used to identify the factors associated
with common work-related health problems. A probability
level of p < 0.05 was accepted as statistical significance. Ac-
cording to World Health Origination Expert Consultation on
appropriate Body Mass Index (BMI) for Asian populations,
obesity is defined as >27.5 kg/m? [15]. The threshold of
waist circumference to obesity in most Asian males is >90

m [16]. In addition, hypertension was defined as systolic BP
of >140 mmHg and/or diastolic BP of >90 mmHg or current
pharmacological treatment for hypertension [17]. Low back
pain was defined as pain and discomfort, localized below the
costal margin and above the inferior gluteal folds, with or
without leg pain [18] or who has been already diagnosed by a
medical practitioner and is currently on medication (crossed
check with diagnosed card).

Ethical approval for the study was obtained from the Ethics
Review Committee, Faculty of Medical Sciences, University
of Sri Jayewardenepura, Sri Lanka. Written informed con-
sent was obtained from each participant prior to the study.
Anonymity of the participants and confidentiality of the data
were maintained throughout the study. Results of abnormal
BMI and blood pressure were communicated to the respec-
tive participants and they were instructed to consult a suit-
able medical practitioner. Results of the associated factors
with common health related problems were communicated
with President of Three-Wheeler Drivers Association. The
results of the study have been communicated and discussed
in detail during the monthly meeting held by the association
with its member of three-wheeler drivers.
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3. Results

Nearly one third (36%) of participants were from the age
group of 36-45 years with the mean age of 41.7 (SD +
11.25) years and 77.2% of them were married. About one
half of them (47%) had completed up to GCE ordinary level
education and 38% of three-wheeler drivers had two depen-
dent children. The mean daily income was LKR 1526.30
(SD =+ 414.74). The mean working experience in years was
9.48 (46.89) among all participants. The mean BMI of the
participants was 25.28 (£4.37) kg/m? and the mean systolic
and diastolic blood pressure of the participants were 128.95
(4+18.66) mmHg and 186.64 (+12.10) mmHg respectively
(Table 1). The majority (83%) had chosen three-wheeler
driving as the only job and 57.1% were satisfied with their
job. In addition, 62.3% had moderate stress related to their
job and 34.6% had been caught by the police for violating a
traffic law during the last year (Table 2).

TABLE 1 Sociodemographic and other characteristic of the
participants.

Characteristic Frequency (n = 289) Percentage (%)

Age category (years)
20-35 87 30.1
36-45 102 35.3
46-55 64 22.1
56-65 29 10.0
65-80 7 2.5
Civil status
Married 223 77.2
Single 47 16.3
Divorced 7 2.4
Widowed 12 4.1
Education level
Up to grade 10 66 22.8
GCE O/L pass 136 47.1
GCE A/L pass 30 10.4
Others 57 19.7
Number of dependents
No 94 325
One 52 18.0
Two 109 37.7
More than two 34 11.8
Mean + SD

1526.30 (£414.74)
45564.01 (£13045.46)

Daily income (Rs)
Monthly income (Rs)

Years of experience 9.48 (+6.89)
Working days 6.44 (£0.99)
Working hours per day 11.37(42.73)
Sitting duration per day (hours) 6.34 (£2.12)
BMI (kg/m?) 25.28 (+4.37)

128.95 (£18.66)
186.64 (£12.10)
Waist circumference (cm) 91.49 (£13.63)
GCE (O/L), General Certificate of Education (Ordinary Level); GCE
(A/L), General Certificate of Education (Advanced Level); SD, Standard

Deviation; BMI, Body mass index.

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)
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Nearly 45% of participants were currently smoking, and
the mean number of cigarettes used per day was 2.58. A
majority (80%) of the participants accepted that they consume
any type of alcohol beverages currently and 39% had the
habit of betel chewing. Only 17% of them had the habit of
doing regular exercises. Nearly half (45%) of the participants
have had their main meals all the time from their home. In
addition, 35% of them have had snacks from outside more
than twice a day (Table 3).

Among all participants, 35% reported that they were suf-
fering from low back pain and 30% were obese. Nearly
32% had hypertension (Table 4) and among them, 24.2%
(n = 22/91) were previously diagnosed with hypertension
(Table 3).

Those who had working experience of >10 years (AOR
= 2.40, 95% CI = 1.35-4.27), and who were sitting for >6
hours/day during driving (AOR = 2.50, 95% CI = 1.32-4.70)
were observed to have a significant association with lower
back pain (Table 5).

Therefore, among those who had working experience of
>10 years (AOR = 2.29, 95% CI = 1.16-4.51), sitting for >6
hours/day during driving (AOR = 2.23, 95% CI = 1.03-4.82),
while not following any regular exercise (AOR = 2.54, 95%
CI = 1.02-6.37), having snacks for > twice/day (AOR = 3.06,
95% CI = 1.52-6.18), and had a waist circumference of >90
cm (AOR = 37.00, 95% CI = 11.00-123.99) were significantly
associated with obesity. In addition, those who were over
the age of >50 years (AOR = 2.29, 95% CI = 1.16-4.51) and
having a waist circumference of >90 cm (AOR = 3.41, 95%
CI = 1.84-6.30) have shown a significant association with
hypertension (Table 6).

4. Discussion

Non-communicable diseases would most definitely emerge
as one of the major public health challenges in Sri Lanka
which is evident with the high prevalence of NCD risk factors
among the population. Exposure to a single risk factor or a
combination of several risk factors can substantially increase
the risk of developing multiple NCDs. The present study has
provided rich information on the prevalence of key NCD risk
factors among three-wheeler driving community in a selected
region of the Western province of Sri Lanka. The results
revealed that high rates of tobacco and alcohol use, high
BMI, inadequate physical activity, unhealthy eating habits,
and significant levels of work-related stress as the major
NCD risk factors. Moreover, 30% of the participants were
obese (>27.5 kg/m?) and 57% had high waist circumference
(>90 cm). In addition, 32% had the blood pressure of more
than 140/90 mmHg. Obesity and waist circumference are
considered the better maker of abdominal adiposity, and
high waist circumference and blood pressure are strongly
associated with cardiovascular diseases [19]. Increased fat
mass and visceral adiposity which affect insulin sensitivity
causing insulin resistance in obese, leads to the development
of diabetes [20].
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T ABLE 2. Work characteristics of the participants.

‘Working characteristic

Frequency (n = 289) Percentage (%)

Doing any other job
No
Yes
Reason for choosing the job
As much an easy job
As a good income
Freedom in the job
Had no other choice
Owner of the three-wheeler
Own
Rented
Job satisfaction
Very much satisfied
Satisfied
Not satisfied
Not satisfied at all
Job related stress
Very high stress
Moderate stress
No stress
No stress at all
Experienced following situations

Caught by the police due to road rule violation

Paid a fine to the police due to road rule violation

Customer refused to pay the hire
Verbally abused by the customer
Assaulted by the customer

History of accidents during the past year
Met with an accident

Had physical injuries after accident

239 82.7
50 17.3
19 6.6
83 28.7
112 38.7
75 26.0
283 97.9
6 2.1
16 5.5
165 57.1
106 36.7
2 0.7
32 11.0
180 62.3
73 25.3
4 1.4
100 34.6
76 26.3
118 40.8
48 16.6
2 0.7
53 18.3
20 37.7

In addition, only 17% of the study participants engage in
the regular exercise which is remarkably less. Physical activ-
ity is proven to prevent NCDs such as heart disease, stroke,
diabetes, and cancers. In addition, it helps prevent hyper-
tension, maintain healthy body weight, and improve mental
health, quality of life and well-being [21]. A minimum of
150 minutes of moderate intensity aerobic physical activity
per week is recommended by WHO [22]. This finding high-
lights the need for conducting more awareness programs on
risk factors of NCDs and the need for engaging in physical
activity. Further, it is noteworthy to report the significantly
high percentage of alcohol consumption and smoking found
among the participants. Similarly, a study conducted in Sri
Lanka among three-wheeler drivers found that 68% of them
were alcoholic and 87% had smoking habits [4]. However,
in contrast to these findings, a national survey conducted in
Sri Lanka had reported that only 34.8% Sri Lankan males
were consuming alcohol [22]. Participants might opt for
alcohol due to social pressure, for personal enjoyment, and
for stress relief [23]. These findings highlight the need for
new strategies to strengthen preventive measures to reduce
the habits of smoking and alcohol consumption.

The most frequent health complaint among the partic-
ipants (35%) was musculoskeletal pain especially low back
pain which lasted at least an hour per day in the past 12

months. Similarly, a Sri Lankan study has shown that the
most common health concern among three-wheeler drivers
as musculoskeletal pain (primarily backpain) [11]. Another
study conducted among a group of bus drivers in Colombo,
Sri Lanka found that 35% of the bus drivers experienced
musculoskeletal pain [13]. A study conducted in Malaysia
among taxi drivers found that nearly half of the respondents
(48.5%) had lower back pain in the past year [7]. Low back
pain could be a result of joints being under constant stress
throughout the day and the exposure to prolonged bodily
vibrations while driving on bumpy roads of Sri Lanka, sitting
prolonged durations having to crouch in one position for
extended periods of time while awaiting fares. Immediate
interventions should be implemented among the drivers to
educate them regarding proper ergonomic practices such as
maintaining a correct posture, stretch and walk around reg-
ularly while waiting for the next customer, and refrain from
carrying heavy items with awkward posture.

Obesity and hypertension were found to be the other com-
mon work-related health problems among the participants.
It was found that nearly 30% of participants were obese
which was considerably similar to the general population of
Sri Lanka where 34.4% of adults were either overweight or
obese [24]. Further, a study conducted among a group of
bus drivers in Colombo, Sri Lanka found that only 13.3% of
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T ABLE 3. Health habits and diagnosed medical conditions of the participants.

Health behaviors/habits

Frequency (n = 289) Percentage (%)

Currently smoking
Uses of alcohol beverages
Frequency of using alcohol
Daily
‘Weekend
Occasionally
Betel chewing habits
Regular exercise
Frequency of exercise
Daily
Weekly
Occasionally
Have the breakfast from
All the time from the home
Normally from the outside
All the time from the outside
Have the lunch & dinner from
All the time from the home
Normally from the outside
All the time from the outside
Frequency of having snacks from the outside
Not at all
Once a day
> Twice a day
Already diagnosed diseases
Gastritis
Diabetes mellitus
Hypertension
Heart disease

Other diseases

131 45.3
231 79.9
20 8.6
35 15.2
176 76.2
112 38.8
48 16.6
8 16.7
5 10.4
35 72.9
129 44.7
92 31.8
68 23.5
154 53.3
121 41.9
14 4.8
37 12.8
150 51.9
102 353
72 24.9
41 14.2
22 7.6
12 4.2
18 6.2

T ABLE 4. Prevalence of common work-related health
problems among participants.

Common health problems n (%) 95% CI

Low back pain 102 (35.3) 29.78-40.80
Obesity (>27.5 kg/m?) 86(29.8)  24.49-3503
Hypertension (>140/90 mmHg) 91 (31.5) 33.14-44.37

the bus drivers were obese and 48.3% of them were either
overweight or obese [13]. This is primarily due to factors
such as unhealthy diet, inadequate physical activity, and hav-
ing a sedentary lifestyle, which leads to a positive energy
balance and weight gain. Not surprisingly, as highlighted by
WHO [8], obesity, long working hours, sedentary lifestyle,
inadequate physical activity and unhealthy diet are the com-
mon risk factors for NCDs. In addition, it is noteworthy to
report that the majority (83%) has reported “no” for active
participation in physical activity. The tendency for increasing
obesity needs urgent attention. Programs focusing on phys-
ical activities to drivers must be arranged at the community
level.

Further, nearly 32% of the three-wheeler drivers were
hypertensive and among them, 24.1% (n = 22) were previ-
ously diagnosed to have been suffering from hypertension.
These findings are in accordance with the prevalence of hy-

pertension conducted among drivers in Sri Lanka and India
[13, 25]. Also, participant’s age and waist circumference
were associated with hypertension in the present study. Ac-
cording to a study conducted in Sri Lanka, the prevalence
of hypertension in male population was 28% [26]. This
finding indicates that the prevalence of hypertension was
higher among participants compared to the male population
of Sri Lanka. A study conducted in India among bus drivers
reported that hypertension was associated with the age and
obesity of the participants [25]. These variables reflected the
sedentary behavior of the three-wheeler drivers which leads
to higher prevalence of hypertension. Further, the increasing
age contribute to changes in endothelial dysfunction, thick-
ening of vessel walls, reduced flexibility and arterial stiffen-
ing, leading to increased peripheral resistance [27]. Central
obesity (higher waist circumference) related hypertension
can be traced to leptin, an adipokine enzymes found in higher
levels in obese individuals, which acts in the hypothalamus to
increase blood pressure through activation of the sympathetic
nervous system [28].

Although this study was conducted for a smaller sample
size, it revealed a significantly high prevalence of occupa-
tional health problems such as obesity and hypertension.
Large scale nationwide studies are recommended to be con-
ducted among all drivers in order to find out the common
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T ABLE 5. Factors associated with low back pain.
Low back pain
Factors
Yes (n, %) No (n, %) *p OR 95% CI **p AOR 95% CI
Age (years) 0.15 1.50 0.86-2.63 0.66 0.87 0.46-1.64
>50 29 (28.4) 39 (20.9)
<50 73 (71.6) 148 (79.1)
History of accident 0.92 1.03 0.55-1.92 0.60 0.84 0.43-1.64
Yes 19 (18.6) 34(18.2)
No 83 (81.4) 153 (81.8)
Working experience 0.00 3.31 2.00-5.47 0.00 2.40 1.35-4.27
>10 years 61 (59.8) 58 (31.0)
<10 years 41 (40.2) 129 (69.0)
Sitting duration/day 0.00 3.41 1.92-6.07 0.00 2.50 1.32-4.70
>6 hours 83(81.4) 105 (56.1)
<6 hours 19 (18.6) 82 (43.9)
Work related stress 0.00 2.36 1.29-4.32 0.12 1.67 0.86-3.20
Yes 85(83.3) 127 (67.9)
No 17 (16.7) 60 (32.1)
Regular exercises 0.75 1.11 0.57-2.14 0.44 1.31 0.65-2.65
No 86 (84.3) 155 (82.9)
Yes 16 (15.7) 32(17.1)
Waist circumference 0.02 1.74 1.06-2.86 0.41 1.26 0.73-2.16
>90 cm 67 (65.7) 98 (52.4)
<90 cm 35(34.3) 89 (47.6)
OR, Unadjusted odd ratio; AOR, Adjusted odd ratio; *, Chi-square test; **, Binary logistic regression test.
T ABLE 6. Factors associated with obesity and hypertension.
Obesity Hypertension
Factors
Yes (n, %) No (n, %) *p OR 95% CI **p  AOR 95% CI Yes (n, %) No(n, %) *p OR 95%CI **p AOR 95% CI
Age (years) 0.82 1.07 0.59-1.93 0.37 0.70 0.32-1.52 0.01 2.07 1.18-3.63 0.01 2.29 1.16-4.51
>50 21(24.4) 47(23.2) 30(33.0) 38(55.9)
<50 65 (75.6) 156 (76.8) 61 (67.0) 160 (80.8)
Currently smoking 0.02 1.82 1.10-3.04 0.24 1.50 0.76-2.98 0.46 1.22 0.72-2.07 0.21 1.47 0.81-2.67
Yes 48 (55.8) 83(40.9) 47 (51.6) 126 (63.6)
No 38 (44.2) 120(59.1) 44 (48.4) 72(36.4)
Consuming alcohol 0.00 3.19 1.45-7.05 0.29 1.68 0.63-4.49 0.09 1.76 0.89-3.46 0.79 1.11 0.51-2.42
Yes 78 (90.7) 153 (75.4) 78 (85.7) 153(77.3)
No 8(9.3) 50(24.6) 13(14.3) 45(22.7)
‘Working experience 0.00 2.89 1.72-4.86 0.01 229 116-4.51 0.04 1.63 1.00-2.71 0.74 1.10 0.61-2.00
>10 years 51(59.3) 68(33.5) 45(49.5) 74(37.4)
<10 years 35 (40.7) 135 (66.5) 46 (50.5) 124 (62.6)
Sitting duration/day 0.00 3.86 2.04-7.29 0.04 2.23 1.03-4.82 0.46 1.22 0.72-2.07 0.39 0.76 0.40-1.43
>6 hours 72 (83.7) 116 (57.1) 62 (68.1) 126 (63.6)
<6 hours 14 (16.3) 87 (42.9) 29 (31.9) 72(36.4)
Regular exercises 0.06 2.03 0.94-4.41 0.04 2.54 1.02-6.37 0.16 1.67 0.81-3.45 0.38 1.41 0.65-3.05
No 77 (89.5) 164 (80.8) 80 (87.9) 161 (81.3)
Yes 9(10.5) 39(19.2) 11(12.1) 37(18.7)
Taking snacks 0.00 5.89 3.40-10.19 0.00 3.06 1.52-6.18 0.03 1.72 1.03-2.87 0.35 1.33 0.72-2.45
>Twice a day 55 (64.0) 47 (23.2) 40 (44.0) 62(31.3)
<Twice a day 31 (36.0) 156 (76.8) 51 (56.0) 136 (68.7)
Waist circumference 0.00 40.8 12.76-133.59 0.00 37.00 11.00-123.99 0.00 3.61 2.06-6.34 0.00 3.41 1.84-6.30
>90 cm 83(96.5) 82(40.4) 70(76.9) 95 (48.0)
<90 cm 3(3.5) 121(59.6) 21(23.1) 103 (52.0)

OR, Unadjusted odd ratio; AOR, Adjusted odd ratio; *, Chi-square test; **, Binary logistic regression test.

NCDs. Majority of participants who chose the career as a
three-wheeler driver are school dropouts and their education
level is relatively low. Therefore, low level of comprehensi-

bility of health-related questions and their responses might
have led to possible information bias. Further, there would

have been a possibility to data contamination as the duration



302

of data collection differed significantly from one person to
another as data were collected respecting the participants’
privacy and convenience without disturbing their day-to-day
occupation.

Furthermore, three-wheeler drivers have their own sub-
culture and, in which they have concerns and grievances
related to their job. Therefore, there might have been some
extreme responses for certain work-related issues that can
contribute to possible information bias.

5. Conclusions

The exist a high prevalence of risk factors for NCDs among
three-wheeler drivers in Sri Lanka, such as alcohol con-
sumption, smoking, betel chewing, and sedentary lifestyle.
The highlighted work-related health problems among them
were low back pain, hypertension, and obesity. Working
duration and prolonged sitting per day were the major de-
terminants of back pain. Factors such as working duration,
sitting duration per day, physical inactivity, number of snacks
and waist circumference had a significant association with
obesity. High blood pressure was closely associated with the
age and the waist circumference of the participants. Hence,
further strengthening the current awareness programs on
healthy lifestyles including prevention and control activi-
ties focusing on smoking cessation, reducing alcohol con-
sumption, engaging physical activities among three-wheeler
drivers would contribute to bring down the NCD risk factors
significantly.
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