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The prevalence of fatigue and associated health and
safety risk factors among taxi drivers in Singapore

See Ming Lim*, msss, mpH, Sin Eng Chia?, mess, MD

INTRODUCTION Driver fatigue is one of the biggest health and safety concerns within the road transport sector. This
study aimed to determine the prevalence of fatigue among taxi drivers in Singapore, to better understand the general
working and health conditions of this group of people, and to determine the risk factors associated with fatigued driving.
METHODS A total of 340 taxi drivers were randomly selected for participation in a self-administered questionnaire
survey, which included height and weight measurements. The response rate was 68.2%. The survey consisted of four
main categories: personal particulars; social habits; work patterns; and sleep profile. The Epworth Sleepiness Scale was
used to estimate the level of daytime sleepiness and fatigue. Multiple logistic regression analysis was used to estimate
the adjusted odd ratios and 95% confidence intervals associated with risk factors related to fatigue among taxi drivers.
RESULTS A high proportion of taxi drivers were obese and had self-reported hypertension, diabetes mellitus and high
cholesterol. Driver fatigue was associated with very poor/poor self-rating of quality of sleep, having an additional part-
time job, drinking three or more caffeinated drinks daily, and driving more than 10 hours a day.

CONCLUSION We hope that the findings of the present study will improve awareness of the work and health conditions
of taxi drivers, and contribute toward efforts to achieve a healthier workforce. A lower prevalence of fatigued driving may
lead to lower risks of road traffic accidents, decreased economic loss, increased productivity, and safer roads for all.
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INTRODUCTION

Fatigue is a state of tiredness that results in reduced mental and/
or physical performance. It can decrease a person’s alertness and
compromise a person’s motor skills, reflex ability, judgement and
decision-making. In simple terms, fatigue has been generally
described as being sleepy, tired or exhausted.!"?

One of the biggest growing health and safety concerns within
the road transport sector today is fatigued driving. Driving when
fatigued can lead to impaired performance at the wheel and
can ultimately result in the driver falling asleep at the wheel.
Fatigued driving is a workplace hazard that causes thousands of
road traffic accidents and fatalities each year. Studies conducted
all over the world have shown that fatigued driving contributes
to approximately 3%-30% of vehicle crashes.®’ In the United
States, more than 1,500 people die yearly due to road traffic
accidents caused by fatigued driving; another 71,000 are injured
as a result of these accidents and the economic loss due to such
accidents is estimated to be USD12.5 billion.”” The prevalence
of road traffic accidents as a result of fatigued driving is likely
to be under-reported because there is often a lack of concrete
evidence to suggest the cause was fatigued driving (e.g. the driver
might not report it due to potential liabilities).”

Fatigue can cause the following symptoms and effects
among drivers: loss of alertness, difficulty keeping eyes in
focus, frequent yawning, reduced awareness of surroundings,
loss of concentration, drifting out of the lane, missing a turnoff,
microsleep, and near-accidents/road traffic accidents.® There are
many possible causes of fatigue. Increasing age is a well-known
contributory cause of fatigue. Ageing leads to fatigue in several

ways: (a) deterioration of physiological and biological systems,
resulting in lowered performance due to altered eyesight, longer
reaction time and decreased muscle strength; (b) difficulty in
adjusting to circadian rhythms due to shift work; and (c) inability
to adjust to long working hours of 12 hours or more. The critical
age is suggested to be around 50 years, which is approximately
the time when complaints associated with sleep quality and
fatigue are most prominent.”

It has also been documented that some medical conditions
contribute to fatigue among drivers. One such medical condition
is obesity. Compared to non-obese drivers, obese drivers have
been found to be more prone to fatigue while driving and more
likely to encounter a road traffic accident.”’ It has been postulated
that long hours of driving, limited food options and irregular
schedules have led to a high risk of obesity among commercial
drivers.® Obesity is commonly associated with obstructive
sleep apnoea (OSA), a sleep disorder that is characterised by
disrupted and non-restorative sleep, which may lead to excessive
daytime fatigue and sleepiness. Persons with OSA often display
symptoms such as snoring, breathing pauses and choking during
sleep. Both the number of episodes of sleepiness when driving
and the number of road traffic accidents have been found to
be significantly greater in drivers with OSA than in controls.”
Other medical conditions such as anaemia, chronic infection,
depression, drug dependence and ongoing pain are also well-
documented causes of fatigue.®

Excessive caffeine intake can cause insomnia, which can
lead to fatigue. Caffeine reduces both slow-wave sleep (the most
restorative part of sleep) and rapid eye movement sleep in the
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sleep cycle. It also increases the period of wakefulness and can
lengthen the time taken to fall asleep at night if large amounts of
caffeine are taken in the evening."? In general, more than 200 mg
of caffeine (approximately three or more caffeinated drinks) needs
to be consumed in order for sleep to be significantly affected.

It is well known that both lack of sleep and poor quality of
sleep contribute to fatigue. The average sleep requirement for an
adultis around 7-8 hours a day. Without adequate rest, drivers are
likely to be fatigued the next day. If the sleep debt accumulates
and becomes too large, microsleep will happen.© Driver alertness
is known to decrease during the time periods 0100-0800 hours
and 1400-1800 hours, with the decrease being less significant in
the latter time period."” This is due to the effect of the intrinsic
circadian clock of the human body on performance and activity
during shift work."

Long hours of driving per day with minimal rest breaks
in between are risk factors to fatigued driving,"" although the
duration of rest breaks does not seem to reduce driver fatigue.""
The International Labour Organization’s hours of work and rest
periods convention (for road transport) states that the maximum
driving total time should not exceed 9 hours daily or 48 hours
weekly, with every driver entitled to a break after 4 hours of
continuous driving."? A maximum 10-hour driving limit is
imposed in the United States and the United Kingdom.

In Singapore, there are currently no official guidelines on the
work hours and rest periods of taxi drivers. Since fatigued driving
continues to be a growing issue within Singapore’s transport
sector, we conducted a study on the prevalence of fatigue among
taxi drivers, to better understand the general working and health
conditions of this group of people, as well as to determine the
risk factors associated with fatigued driving.

METHODS

The present study was conducted at one of the largest local
taxi companies. In 2012, the company had a fleet of nearly
3,500 taxis, forming around 30% of all taxis in Singapore at that
time. This study was approved by the Institutional Review Board of
the National University of Singapore, and permission to conduct
the survey was granted by the taxi company.

A total of 340 taxi drivers were randomly selected to
participate in this self-administered questionnaire survey at
the company during office hours. The taxi drivers were there
for maintenance or repair of their taxis, and/or to pay their
monthly rental fees. While the taxi drivers were in the queue, we
approached alternate drivers to participate in the survey. Informed
consent was obtained before the survey was administered. Of
the 340 taxi drivers approached, 232 agreed to participate in the
survey, giving a response rate of 68.2%. Of these 232 taxi drivers,
225 completed both the survey and measurement of height and
weight, while 6 completed only the survey. One taxi driver did
not complete the survey due to time constraints, and was therefore
excluded in the analysis of the results.

The questionnaire survey forms were administered in both
English and Mandarin. Each survey form consisted of four main
parts: (a) personal particulars; (b) social habits; (c) work pattern

and sleep profile; and (d) a validated questionnaire (i.e. Epworth
Sleepiness scale [ESS])">'¥ to estimate usual daytime sleepiness.
The ESS was used as an indicator of the level of fatigue. The
Mandarin version of the ESS used in the present study had been
validated by previous studies."*'* The height and weight of the
taxi drivers were measured after the completion of the survey
forms. These measurements were taken for the computation of
body mass index (BMI). Questions on social habits, work pattern
and sleep profile were used to examine the various identified risk
factors of fatigue among taxi drivers. These risk factors included
number of caffeinated drinks daily, shift status, average hours of
driving per day, number of rest days per week, number of rest
breaks per shift, time spent at each rest break, additional part-time
job, hours of sleep prior to work, self-rating of quality of sleep,
and presence of a triad of sleep apnoea symptoms (i.e. witnessed
snoring, breathing pauses and choking).

For statistical analysis, the age groups were categorised into
31-50 years and 51-70 years, as age above 50 years was shown
to be associated with fatigue and poor sleep quality.” BMI was
classified into two groups to reflect the non-obese and obese
participants according to Asian standards (< 27.5 kg/m? and
> 27.5 kg/m?, respectively)."> The number of caffeinated drinks
taken per day was categorised into 0-2 and > 3 drinks, as the
approximate amount of caffeine needed to affect sleep has been
shown to be > 3 caffeinated drinks per day (i.e. > 3 caffeinated
drinks will likely exceed the 200 mg limit of caffeine intake that
will significantly affect sleep).1® Due to the effect of the intrinsic
circadian clock on human performance and activity,"" the shift
statuses were grouped to reflect the periods of decreased alertness
(i.e. afternoon/overnight/24-hour shift or other shift timings). The
following indicators of driver fatigue among the taxi drivers were
used: > 10 hours of driving per day; < 2 rest breaks per shift; and
< 7 hours of sleep prior to work.©'"12

To estimate usual daytime sleepiness, the participants were
asked to rate the likelihood (never, slight, moderate or high) that
they would fall asleep in each of the eight common situations
listed in the ESS. Total Epworth score ranged from 0 to 24, with
a score < 10 considered normal, and a score > 10 indicating
some level of daytime sleepiness and fatigue."” STATA 12.1 data
analysis and statistical software (StataCorp, College Station, TX,
USA) was used for all statistical analyses. Adjusted odd ratios of
the risk factors associated with driver fatigue were estimated using
multiple logistic regression. A p-value < 0.05 was considered
statistically significant.

RESULTS

Table | shows the characteristics of the taxi drivers who
participated in the study, while Table Il shows the health
conditions and associated risk factors of the taxi drivers as
compared to the general adult population, according to National
Health Survey (NHS) 2010.7 Table Il shows the characteristics
of the taxi drivers with an Epworth score < 10 (controls, n = 155)
and those with an Epworth score > 10 (cases, n = 76), while
Table IV shows the association between the various risk factors
and fatigue (graded using the Epworth scale).
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Table I. Characteristics of the survey population (n = 231).

Characteristic No. (%) Characteristic No. (%)
Ethnicity Body mass index* (kg/m?)
Chinese 171 (74.0) <185 3 (1.3)
Malay 36 (15.6) 18.5-22.9 23 (10.2)
Indian 23 (10.0) 23.0-27.4 95 (42.2)
Others 1(0.4) 2275 104 (46.2)
Age group (yr) Period working*? (mth) 72 (1-492)
Bil=E10 100 (43.3) )
51-70 131 (56.7) shift status . 4
Gender gftt:rnoET}{()t\{er.nlght/24-hour shift 12(1) (Z.Sl))
Male 229 (99.1) er shift timings (22.1)
Female 2 (0.9) No. of rest days per week
Educational level None 126 (54.5)
Primary 55 (23.8) 21 105 (45.5)
‘N’ level 4 (1.7) Duration of driving per day*® (hr) 2 (6-18)
O fevel IS Distance dri day*< (k 350 (50-500
ITE certification 3 (1.3) s Gl e i) (s
‘A’ level 13 (5.6) No. of rest breaks per shift
Diploma 46 (19.9) <2 96 (41.6)
Graduate 3(1.3) >3 135 (58.4)
Medical condition (self-reported) Duration of each rest break (min)
No med.ical conditions 105 (45.5) <20 181 (78.4)
Heart dlsefise 8 (7.8) > 20 50 (21.6)
Hypertension 101 (43.7) . . .
Diabetes mellitus 4 (19.0) Additional part-time job
High cholesterol 0 (34.6) No 200 (86.6)
Smoking status S 81 (13.4)
Smoker 117 (50.6) Triad of sleep apnoea symptoms
Non-smoker/quit smoking 114 (49.4) No 114 (49.4)
Alcohol consumption Yes 117 (50.6)
Daily/social drinker 76 (32.9) Duration of sleep prior to
Non-drinker/quit drinking 155 (67.1) work (hr) 167 (72.3)
No. of caffeinated drinks per day <7 64 (27.7)
None 9 (3.9) >7
e 122 (52.8) Rating of quality of sleep
>3 100 (43.3)
. . Very poor/poor 80 (34.6)
No. of physical activities per week Average/good/very good 151 (65.4)
None 154 (66.7)
21 77 (33.3) Epworth score*¢ 8 (0-20)

*Percentages calculated using a sample size of 225 taxi drivers, as 6 of the 231 taxi drivers declined height and weight measurements. tData presented as
median (range). *Mean period working was 99.0 months. ®"Mean duration of driving per day was 12.3 hours. “Mean distance driven per day was 335.9 km. ‘Mean

Epworth score was 8.0. ITE: Institute of Technical Education

Table Il. Health conditions and associated risk factors of taxi drivers
as compared to the adult population.

Parameter Percentage
Proportion Prevalence
of taxi in adult
drivers population*
Health condition (self-reported)
Hypertension 43.7 23.5
Diabetes mellitus 19.0 11.3
High cholesterol 34.6 17.4
Risk factor
Smoker 50.6 16.3
Physically inactive 66.7 54.0
BMIt > 27.5 kg/m? 46.2 23.0

*Data for adult population was obtained from National Health Survey 2010.1®
tBMI of only 225 taxi drivers was collected. BMI: body mass index

The proportion of ethnicity in our survey population (74.0%
Chinese, 15.6% Malay, 10.0% Indian and 0.4% others) closely

resembled that of the general population of Singapore residents
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(74.2% Chinese, 13.3% Malay, 9.2% Indian and 3.3% others,
according to the Department of Statistics, Singapore, as at June
2012)."” The majority (99.1%) of taxi drivers who participated in
the study were male and most (71.8%) had an educational level
of ‘O’ level and below (Table I). The proportion of taxi drivers
who had self-reported medical conditions (i.e. hypertension,
diabetes mellitus and high cholesterol) and associated risk factors
(i.e. smoker, physically inactive and BMI = 27.5 kg/m?) was higher
than the prevalence reported in the general adult population in
Singapore (Table I1).1¢

The prevalence of sleepiness and fatigue among taxi drivers
was around 32.9% (sleepiness and fatigue was defined as having
an Epworth score > 10). We observed that fatigue and sleepiness
was positively associated with a poor/very poor self-reported
rating of quality of sleep, the presence of an additional part-time
job, the consumption of > 3 caffeinated drinks per day and driving
for > 10 hours per day (Table Ill). Older age (i.e. 51-70 years),
higher BMI (i.e. = 27.5 kg/m?), afternoon/overnight/24-hour shift
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Table Ill. Characteristics of taxi drivers with an Epworth score < 10
(n = 155) and taxi drivers with an Epworth score 2 10 (n = 76).

Characteristic No. (%) p-value
Epworth  Epworth
score < 10 score 210
(n=155) (n=76)

Ethnicity NS

Chinese 120 (77.4) 51 (67.1)

Malay 21 (13.5) 15 (19.7)

Indian 13(8.4) 10 (13.2)

Others 1 (0.6) 0 (0)

Age group (yr) < 0.05

31-50 51 (32.9) 49 (64.5)

51-70 104 (67.1) 27 (35.5)

Gender NS

Male 154 (99.4) 75 (98.7)

Female 1 (0.6) 1(1.3)
Education level NS

Primary 47 (30.3) 8 (10.5)

‘N’ level 2(1.3) 2(2.6)

‘O’ level 73 (47.1) 34 (44.7)

ITE certification 1 (0.6) 2 (2.6)

‘A’ level 12 (7.7) 1(1.3)

Diploma 18 (11.6) 28 (36.8)

Graduate 2 (1.3) 1(1.3)

Body mass index* (kg/m?) < 0.05

<27.5 76 (50.7) 45 (60.0)

>27.5 74 (49.3) 30 (40.0)

No. of caffeinated drinks per day <0.05

0-2 98 (63.2) 33 (43.4)

>3 57 (36.8) 43 (56.6)

Shift status <0.05

Afternoon/overnight/24-hr shift 111 (71.6) 69 (90.8)

Other shift timings 44 (28.4) 7 (9.2)

No. of rest days per week < 0.05

None 70 (45.2) 56 (73.7)

>1 85 (54.8) 20 (26.3)
Duration of driving per day (hr) < 0.05

<10 38 (24.5) 11 (14.5)

> 10 117 (75.5) 65 (85.5)

No. of rest breaks per shift NS

<2 64 (41.3) 32 (42.1)

>3 91 (58.7) 44 (57.9)
Duration of each rest < 0.05
break (min)

<20 112 (72.3) 64 (84.2)

> 20 43 (27.7) 12 (15.8)
Additional part-time job < 0.05

No 148 (95.5) 52 (68.4)

Yes 7 (4.5) 24 (31.6)

Triad of sleep apnoea symptoms <0.05

No 85 (54.8) 29 (38.2)

Yes 70 (45.2) 47 (61.8)
Duration of sleep prior to <0.05
work (hr)

<7 99 (63.9) 68 (89.5)

>7 56 (36.1) 8 (10.5
Rating of quality of sleep < 0.05

Very poor/poor
Average/good/very good

*As 6 of the 231 taxi drivers declined height and weight measurements, body
mass index was available for only 225 taxi drivers. Out of the 225 taxi drivers,
150 had an Epworth score < 10, and 75 had an Epworth score > 10. ITE: Institute
of Technical Education; NS: nonsignificant

Table IV. Multiple logistic regression analysis of the association of
risk factors with fatigue among taxi drivers, as graded using the
Epworth Sleepiness Scale.

Characteristic Adjusted OR (95% CI)*

Age group (yr)

31-50 1

51-70 1.8 (0.6-5.1)
Body mass index* (kg/m?)

<27.5 1

>27.5 2.4 (0.9-6.6)
No. of caffeinated drinks per day*

0-2 1

>3 2.6 (1.2-6.1)
Shift status

Afternoon/overnight/24-hr shift 2.1 (0.5-8.3)

Other shift timings 1
No. of rest days per week

None 1.2 (0.5-3.0)

>1 1
Duration of driving per day* (hr)

<10 1

>10 1.3 (1.0-1.7)
Duration of each rest break (min)

<20 1

> 20 1.6 (0.5-5.5)
Additional part-time job*

No 1

Yes 7.5 (1.7-32.9)
Triad of sleep apnoea symptoms

No 1

Yes 1.1 (0.5-2.7)
Duration of sleep prior to work (hr)

<7 2.5 (0.7-8.7)

>7 1
Rating of quality of sleep*

Very poor/poor 8.2 (3.0-22.5)

Average/good/very good 1

*Adjusted for gender, educational level, ethnicity, age group, body mass index,
number of caffeinated drinks daily, shift status, number of rest days weekly,
duration of driving per day, duration of each rest break, additional part-time job,
triad of sleep apnoea symptoms, duration of sleep prior to work and rating of
quality of sleep. tStatistically significant. Cl: confidence interval; OR: odds ratio

work, absence of rest days per week, < 2 rest breaks per shift,
< 20 minutes per rest break, presence of a triad of sleep apnoea
symptoms and < 7 hours of sleep prior to work were not found
to be associated with a statistically significant increase in fatigue
and sleepiness, as shown in the adjusted odd ratios (Table IV).

DISCUSSION

In the present study, we found that the proportion of taxi drivers
with self-reported medical conditions (i.e. hypertension, diabetes
mellitus and high cholesterol) was much higher than that of the
general Singapore population, as reported in the 2010 Singapore
NHS."® However, data from the 2010 NHS included Singapore
residents aged between 18-69 years, while 56.7% of the present
study’s population was aged between 51-70 years. As these
medical conditions are age-related, the higher prevalence rates
observed in the present study are expected. Another possible
explanation for the observed higher rates of medical conditions
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is the observed unhealthy lifestyle habits of taxi drivers, i.e. the
taxi drivers in the present study were found to smoke more,
exercise less and have higher BMls, as compared to the general
population (based on NHS data)"® (Tables | & I1). As taxi drivers
often spend long hours driving and have irregular schedules,
they are more likely to have a physically sedentary lifestyle and
limited food options (while on the road). This results in a higher
risk of developing these lifestyle-related medical conditions
as compared to the general population. The significantly high
proportion of taxi drivers with medical conditions makes them
a high-risk group for developing complications associated with
these medical conditions. Also, it should be noted that the
prevalence of medical conditions was likely to be under-reported
in the present study, as the drivers might be undiagnosed, as was
shown for the prevalence of hypertension, diabetes mellitus and
high cholesterol among the general Singapore population in the
2010 NHS."®

To become a taxi driver in Singapore, drivers aged < 50 years
have to undergo a medical check-up every two years, while
drivers aged > 50 years have to undergo an annual medical check-
up. The medical check-up mainly consists of chest radiography,
a visual acuity and colour perception test, medical history report
and general medical examination by a doctor. While hypertension
may be detected during the medical check-up, other chronic
diseases such as diabetes mellitus and high cholesterol may not.
The inability of the medical check-up to detect these diseases
may pose a hidden risk to not only the taxi drivers, but also
their passengers and other road users. This is because, if these
comorbidities are not detected early, they may result in the
occurrence of a stroke or an acute myocardial infarction during
the course of work.

While poor ratings of quality of sleep were strongly associated
with higher Epworth scores in the present study, the duration of
sleep prior to work per day was not. Although the average sleep
requirement is around 7-8 hours per day for adults, most can
tolerate a certain amount of partial sleep deprivation and still
perform reasonably well. It appears that the limit of tolerance
for fatigue is about 4-5 hours of sleep a day."” Time of the sleep
is also important in determining the magnitude and presence of
fatigue."

In the present study, the number of rest breaks per shift was not
found to be negatively associated with fatigue. Although research
has shown that rest breaks have an important restorative function,
it also showed that the performance functions are unlikely to be
restored to the initial levels and rest breaks are not known to
restore performance levels after about 9 hours of work."" Such
findings have led to the restriction of driving hours to 9-10 hours
per day by the International Labour Organization; this restriction
is practised in both the United States and the United Kingdom. In
the present study, driving more than 10 hours per day was noted
to be a significant risk factor leading to fatigue, which is consistent
with the results of studies conducted overseas.""'?

Although previous studies have shown that increasing age
is a contributory cause of fatigue,” this was not observed in the
present study. A local study conducted about 30 years ago to
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examine the fatigue level among younger and older local taxi
drivers did not show any correlation between age, and work
capacity and accident liability."®

Driving the afternoon/overnight/24-hour shift was not shown
to be a significant risk factor for sleepiness and fatigue among
taxi drivers in the present study, although this shift status has
been firmly established as a cause of fatigue among drivers in
overseas studies.""'? This difference may be due to the driver’s
personal adaptation to the shift status, environment and domestic
conditions, after having worked for an extended period of
time."" Further studies may be required in order to conclusively
determine the effects of shift status on fatigue among taxi drivers
in Singapore.

The present study has several strengths. It is the first local
study that specifically evaluated the risk factors of fatigued
driving among taxi drivers, and thus, the results could be used
as a baseline for future studies. Also, due to the cross-sectional
nature of the study, we were able to simultaneously examine
multiple risk factors of interest that were associated with fatigued
driving. Furthermore, we were able to obtain the data required
for analysis in a relatively short time and at a low cost.

However, despite the aforementioned strengths, the present
study was not without limitations. One of the main limitations was
participation bias. The response rate in the present study was 68.2%,
and those who declined to participate may have had a different
demographic distribution from those who agreed to participate.
We noted that some of the taxi drivers who declined to participate
were resting on the sofas/chairs available at the company. In other
words, the lack of participation from this group of drivers may have
resulted in the underestimation of the prevalence of fatigue in the
present study. Providing taxi drivers with incentives for participation
such as complimentary food/drink coupons and/or blood/urine tests,
securing greater assistance from the taxi company such as having
notices of the study posted one month in advance, and translating
the questionnaire into Malay and Tamil could have improved the
participation rate. In addition, a larger sample size and a higher
response rate across different taxi companies would have garnered
better results and improved our understanding of the prevalence of
fatigue and its associated risk factors.

Another possible limitation is recall bias. As the present study
was a self-reporting survey, it is possible for the taxi drivers to
underestimate their sleepiness and fatigue levels when scoring
the ESS. This would have led to an underestimation of the
prevalence of fatigue among the participants. Finally, the use
of symptoms alone as an indicator of OSA may have resulted in
a misclassification bias, as the use of a questionnaire survey to
diagnose OSA has low sensitivity and specificity as compared to
the use of polysomnography, which is currently the gold standard
for diagnosis for OSA."” Such a misclassification bias would have
affected the estimation of associated adjusted odd ratios.

The present study found that a large proportion of taxi drivers
had chronic medical conditions and unhealthy lifestyle habits
such as smoking and physical inactivity. Effort should be made to
promote a healthier lifestyle in this high-risk group, so as to curb
the development of medical conditions and to prevent further
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complications from existing chronic medical conditions, if any.
Targeted health promotion campaigns to raise awareness can
be conducted in this high-risk group. Regular health screenings
at subsidised rates can also be organised at taxi companies or
medical clinics to allow early detection of any chronic diseases.
Taxi drivers with one or more chronic diseases could be offered
subsidised rates for treatment at medical clinics in order to
encourage regular follow-up and better management of diseases
and their associated complications.

Most local taxi drivers have to work long hours with few rest
breaks during their work shift, as noted in the present study. It
is our hope that our findings will help to raise awareness about
the prevalence of fatigue among local taxi drivers and the risk
factors leading to fatigue. Courses on how to recognise fatigue
and its associated risk factors can be conducted during orientation
programmes for new taxi drivers to increase awareness. Seminars
on the dangers of fatigued driving can be also organised on a
regular basis as a form of reminder for taxi drivers. Guidelines
and legislation may also be passed as a form of enforcement. It
may be necessary for government agencies, taxi companies and
the National Taxi Association to work cooperatively to review
existing policies and to incorporate appropriate guidelines on
countermeasures to fatigued driving (e.g. the implementation of
lessons on early recognition of fatigue for taxi drivers).

In conclusion, the demand for public transport in Singapore
has been increasing due to expectations of a growing population.
This has resulted in an increase in the number of taxis over
the years, and the prevalence of fatigue among taxi drivers is
certainly a concern for all, as fatigue affects the safety of not
only the drivers, but also the passengers and other road users.
With the appropriate measures put in place to address the health
and working conditions of taxi drivers, we hope that a healthier
and happier workforce of taxi drivers can be achieved. This will
lead to a lower risk of road traffic accidents, which will in turn
result in decreased economic loss, increased productivity and
safer roads for all.
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