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Abstract- The self-employed Taxi driver gets less attention because of the great variations in work hours and work 
conditions. However, taxi drivers are often exposed to harmful work surroundings. For instance, they have to repeatedly 
perform highly concentrated movements and sit in a sedentary fashion for long periods of time in a confined and stuffy 
space, taking meals irregularly, needing to hold urine for long periods, and deal with the frustrations of driving in 
congested traffic. Meanwhile, fatigue from constant driving often becomes a major issue for road safety. These conditions 
cause bad health, mental issues, and severe accidents, therefore, it is important to better understand their needs and offer 
more appropriate help. 
This study aims to know and understand the work status, risk factors, both physical and psychological, and overall 
condition of taxi drivers, and estimate the correlation between work-related risk factors and subjective fatigue. The self-
reported questionnaire was used as the major material for this study. Information was collected from male taxi drivers who 
work in either Taipei City or New Taipei City. The participants reported in at the taxi parking locations and rest stations.  
About 90 percent of participants experience terrible sleep quality and 70 percent of participants were experiencing less 
than satisfactory lifestyle fulfillment. The questionnaires reflected a total aggregate fatigue score of 92.7 out of 300, or 
roughly 31%, and a personal burn-out score of 34.9. Work-related burn-out averaged a score of 31.8and the client-related 
burnout averaged a score of 27.0, respectively. Which is slightly higher than paid employees and overall employees in the 
transportation field. The information obtained showed several risk factors that were directly related to their occupational 
characteristics, life style behaviors, health status, and level of subjective fatigue. Most of the taxi drivers age over 40 and 
work over 8 hours per day with an average of 9.7 hours a day thereby contributing to excess fatigue. In addition, emotional 
disturbances of a personal nature appeared to be highly related to this fatigue.  
The data reflected a significant correlation between the extended working hours and work related disturbances in well-
being and emotional stability. Because of the extended working hours, the drivers often resorted to stay-awake food or 
drink during work cycles which also contributed to the stress and emotional instability. Hopefully, the findings in this 
current study could be used as a basis for further research and Workplace Health Promotions targeting taxi drivers. It is 
necessary and important to investigate these issues more thoroughly in order to propose corresponding health services and 
health promotion suggestions for keeping them healthy and safe. 
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I. INTRODUCTION 
 
The domestic Taiwan project of Workplace Health 
Promotions has been promoted for many years, and 
yet the self-employed workers, such as Taxi driver, 
get less attention because of the great variation in 
work hours and environments. Unlike Uber drivers, 
who basically depend on case assignments, taxi 
drivers on the other hand are mostly blind, driving 
around on the road seeking for the fare, not knowing 
how much might be made that day, causing 
considerable stress. In view of that, despite the work 
conditions, taxi drivers are required to be flexible 
because they are under the high pressures of survival.   
 
1.1 Self-employed  
Compared withstable employed workers, self-
employed workers have greater control and can be 
highly flexible with their job. This is exactly the 
reason why it is difficult to analyze their job related 
issue.Aside from that, their work-related issues, 
including their income,depends on their own 
initiative and mental skills while dealing with lots of 
job stress. This puts them at higher health risks than 
stable employed workers. 

According to a cross-sectional study from Europe in 
2000, the author condacted15,146 employed 
individuals aged 15 and over from 15 European 
countries.[1]The participants were interviewed with a 
questionnaire to investigate the relationshipof six 
health indicators “Job dissatisfaction”, 
“Absenteeism”, “Fatigue”, “Stress”, “Backache”, and 
”Muscular pains” and nine different types of 
employment. As the overall data shows, when self-
employedworkers were compared to permanently 
employment workers, self-employed participants in 
precarious employment had higher rates of job 
dissatisfaction, fatigue, backache, and muscular 
pains, but had lower rates of absenteeism and stress. 
These results were consistent even after adjustments 
for age and gender.  
In another study: ”Comparison of the prevalence of 
substance use and psychiatric disorders between 
government- and self- employed commercial 
drivers”,the study examined life stress, substance use 
patterns, and mental health problems between 
government-employed bus drivers(GED) and self-
employed drivers(SED) mostly taxi drivers in Taipei. 
The results shown that the SED group had greater 
substance use and neurotic problems that were 
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screened by the Chinese Health questionnaire, 
Michigan Alcoholism Screen Test, and Drug abuse 
Screen Test. The author also suggested that 
personality traitsand work circumstances might be the 
reasons for the higher scores on those three tests.[2] 
Across-cultural empirical research study in Canada 
examined the differences between full-time self-
employed and organizationally employed 
participates. The Author collected 248 individuals 
from Canada and 306 individuals from Pakistan using 
a structured questionnaire to measure overall job 
burnout in its three dimensions (including emotional 
exhaustion, depersonalization, and lack of 
accomplishment), turnover intention, and non-work 
satisfaction. The findings indicated that self-
employed persons experienced higheroverall job 
burnout, emotional exhaustion, and lack of 
accomplishment in both countries. There was no 
significant difference between these two types of 
employment in both Canada and Pakistan.[3] 
1.2 Fatigue  
 Fatigue is how people feel when they are tired or 
overloaded with emotions or workload. Lots of 
previous researches indicated many potential 
variables associated with fatigue. Personal issues 
related to age, sex, BMI, race, education, 
marital/partner status, diet behavior, circadian time 
structure, physical and mental health. The job related 
variables included income, work time and shift, job 
control, job satisfaction, and work motivation.[4, 
5]Fatigue makes people decrease their motivation to 
do things, but increases their eagerness to get 
rest.[6]Fatigue also causes some health problems; for 
example, sleeping disorders, body 
uncomfortable/pain, anemia, allergic responses, 
depression, as well as other disease and substance 
abuse problems.[7, 8] 
More fatigued drivers caused more serious accidents, 
and fatigue remains as one of the major causes of 
driving accidents which are now a growing issue in 
the transport sector. When people in general feel 
fatigue it lowers their alertness, concentration, and 
judgment.[9]Some of previous studies demonstrated 
how monotonous driving work contributed to fatigue. 
Driving requires high concentration dealing with 
unpredictable traffic and weather, and different levels 
of driving skills are all the reasons that contribute to 
fatigue driving.[10, 11] The previous study also 
indicated some serious consequences for instance:[7] 
 Loss of alertness, concentration, and 

awareness of surroundings 
 Difficulty keeping eyes in focus 
 Frequent yawing  
 Wandering and memory lapses 
 Unconscious variations in speed 
 Failure to hold the wheel steady 

 
The research related to taxi drives and fatigue is still 
quite limited. A Singapore study showed that work 
hours and sleep duration were also connected to 

fatigue. Those drivers who have longer work hour 
and shorter sleep time rated a higher score of 
fatigue.[12]Another survey targeted male taxi drivers 
in Australia. It pointed out the fact that taxi drivers 
were constantly seeking out the next fare, responding 
to passengers and paying attention to the radio and 
job dispatching devises while driving which 
contributed heavily to their fatigue levels.This shows 
clearly that taxi driver fatigue has a major effect on 
road safety.[13]. 
In summary, taxi drivers are often exposed to harmful 
work conditions. They have to repeating highly 
concentrated movements and sit sedentary for long 
periods of time in a small and stuffy space, facing all 
kinds of traffic situations on the road. They take 
meals irregularly, need to hold urine for long periods, 
and they must deal with passengers of all kinds.These 
conditions have the potential to cause some 
extremely bad health conditions includingmuscular 
pains,urinary system disorders, and mental issues, 
including extreme fatigue.[14-15]. 
Fatigued taxi drivers are not only dangerousto public 
health and road safety, butthey also represent a big 
transport issue especially in Taiwan nowadays. This 
study conducted a survey aim to better understand the 
work characteristics, work-related risk factors, 
personal behavior, and fatigue level of this certain 
group of workers, including the associations in 
between. Hopefully the findings could contribute to 
offering more appropriate help for taxi drivers in the 
future.  
 
II. METHODS 
 
2.1 Procedure  
The data was collected at the public taxi parking and 
rest station using an approvedquestionnaire. The data 
was also collected from five stations located in Taipei 
City and three located in New Taipei City. This study 
was approved by the TMU-Joint Institutional Review 
Boardwith the survey conducting being permitted by 
the Taipei City Public Transportation Office and the 
Transportation Department for the New Taipei City 
Government. The questionnaire contained a set of 
demographic, work-related, life style, health status, 
and subjective fatigue questions for a total six pages. 
It takes approximately 20-30 mines to complete the 
fill-in. The sample collection was administered by the 
investigator verbally to inform taxi drivers of the 
purpose for this study, and assist the participants. 
2.2 Participants 
The present study targeted male participants, taxi 
drivers who have been working in either Taipei City 
or New Taipei City. Two female taxi drivers and 3 
uncompleted samples were excluded. A total of 234 
samples were officially collected and entered from a 
total of 239 taxi drivers who agreed to participate in 
this survey at the public taxi parking and rest stations.  
2.3 Questionnaire  
The self-reported questionnaire was used as the major 
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material for this study. A series of mostly closed-
ended questions were designed in Mandarin, with six 
main parts: demographic, work pattern, life style and 
behavior, sleep quality, health status (physical and 
psychological), and subjective fatigue estimate (total 
fatigue, personal burnout, work-related burnout and 
client- related burnout).  
 
Demographic questions that were included were age, 
height and weight for BMI calculation, education, 
martial /partner status. The work pattern questions 
included work hour, break time, job tenure, income, 
operation types and driving conditions. The driving 
conditions questions were aseries of questions whose 
intent was to elicit information on attributes of taxi 
drivers. A set of questions including diet behavior, 
smoking and drinking hobby, areca intake, and 
caffeine drinks consumption for investigating their 
life style were also included.[16] 
 
Several validated questionnaires were used in this 
study, such as the Pittsburgh sleep quality index 
(PSQI) to evaluate the sleep quality of participants. 
The Mandarin version of PSQI had been validated 
with Cronbach's alpha0.79 for the alpha reliability by 
previous study.[17]An abbreviated mental health 
evaluation was made using Brief Symptom Rating 
Scale (BSRS-5) plus one additional question for 
suicidal tendency. Suicidal tendency scores of 
“≧2”were considered as apotential mental issue and 
as an important indicator of mentalhealth statusin 
spite of the fact that the additional question did 
appear to be a little offensive to the participants.  
 
TheChinese Version of the Job Content Questionnaire 
(C-JCQ) was used to estimate the level of fatigue, 
which contains three parts: (a) personal burnout, (b) 
work-related and (c) client-relatedburnout. This C-
JCQ had been used reliabilityon two other occasions 
after being translated from the Copenhagen burnout 
Inventory and translated into the Chinese version 
back to English.[18] 
 
2.4 Statistical  
All the statistical analyses of current study were used 
SAS 9.4 data analysis and statistical software. The 
descriptive statisticswere used to understand the 
occupational characteristics, life style behaviors, 
health status, and level of subjective fatigue. The t-
test and ANOVA were used for observation and 
distribution of personal and occupational 
characteristics for taxi drivers total fatigue, personal 
burnout, work-related burnout and client- related 
burnout in between, respectively. The correlation 
between work-related risk factors and subjective 
fatiguewas calculated using multiple logistic 
regression. The p-value < 0.05 was consider as 
statistically significant, and < 0.001 as strongly 
statistically significant. 
 

III. RESULTS & DISCUSSION 
 
Table 1 shows the characteristics of this study 
population, including demographic, life style, health 
status, work pattern, and the fatigue score. The results 
showed that this groupsaverage age was58.1, the 
average BMI is 25.8 but over 60% of them were 
considered either overweight or obese. 61% of taxi 
drivers reported their martial /partner status as 
cohabitation which is an interesting finding. 
Cohabitationwasn’t an option in many of previous 
studies but was added these past few years. It was 
surprising to find over half of taxi drivers are 
“cohabitating” in this study. 
 
In regards to life style, the majority of taxi drivers 
had trouble with sleep and sleep deficit (80%) or 
insomnia (33%). This was consistent with the high 
proportion of bad sleep quality (90%) also found in 
this study. The “areca” is a special substance for 
refreshing once commonly seen among taxi drivers in 
Taiwan. But the result of this study found nearly 70% 
of them are not taking it nowadays, which is 
consistent with previous domestic research regarding 
taxi drivers.[19] The other common refreshing thing 
was caffeine with about 73% of participants using it 
regularly. Most taxi drivers (78%) reportednot 
feelingwell.They described muscular pains (60%) and 
few indicated suicidal tendency but mostlyhas no 
emotionalaporia. 
The proportion of those who were with fleet vs. 
independent operations is close to half and half. The 
average work hour is 9.7 hours per day with an 
average 4.1 hours for rest and 4.2 hours for waiting, 
while 29.7% of taxi drivers worked over 12 hours a 
day and 20.9% of them never took a day off in a 
month. 
 
As for the fatigue score, the total fatigue score was 
92.7 on average, personal burnout average score was 
34.9, work-related burnout average score was 31.8, 
and the client-related burnout averagely score was 
27.0 respectively. Thefatigue results are similar to a 
previous study of occupational population in 
Taiwan.[20, 21]The work-related and client-related 
burnout of taxi drivers was lower than the whole 
transportation field, but work-related burnout was 
slightly higher than overall employees in the 
transportation field. 
 
According to table 2, the age, sleep quality, drinking, 
areca show as factors significantly related to fatigue. 
In addition, factors as not feeling well, muscular 
pains, emotional aporia, suicidal tendency, daily work 
hour, monthly rest day, and work while sick were also 
found significantin this study. (Not shown on the 
table) 
The result of the current study was observedamong 
younger people who had higher fatigue scores than 
older people. Though this finding is not consistent 



International Journal of Management and Applied Science, ISSN: 2394-7926                     Volume-5, Issue-2, Feb.-2019 
http://iraj.in 

Study on The Risk Factors of Work-Related Fatigue among Taxi Drivers 
 

65 

with the previous study, there may be significant 
physical issues like eyes vision or reaction time 
which gets worseas drivers got older. There is no 
clear-cut research or evidence at present to explain 
how the age affect impacts fatigue.[4,21,22]In the 
case of the present study, elder taxi drivers might 
have better skills and more experiences to deal with 
various situations than the younger ones, and 
possibly have less economic pressure. 
With respect to driving conditions, only two items 
(driving taxi and taxi business is getting difficult) of 
sixteen different driving conditions were found to 
have no statistical correlation with fatigue of the four 
kinds presented in this study. 

 

 
 
From table 3, several variables were observed 
significantly relevant to fatigue among taxi drivers. 
One strongly significant variable was emotional 
aporia, and other significant variables such as bad 
sleep quality, not feeling well, working while sick, 
requiring caffeine or food, and driving a taxi 
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uninsured. 
In the personal burnout model, the study found 
muscular pains and emotional aporia werestrongly 
indicated. Bad sleep quality, inability to control 
driving conditions, and need for caffeine or food 
were also significant. 
The emotional aporia, having to extend working 
hours, and the need for caffeine or food are strongly 
significant. Not feeling well had a strong correlation 
to work-related burnout.   
Client-related burnout was observed relevant to age. 
Emotionalaporia, caffeine or food, and driving a taxi 
uninsured were contributing factors. 
To summarize the findings in the final multiple 
logistic regression model, emotionalaporia and the 
need for caffeine or food were significantly relevant 
to fatigue in all four parts out of 10 related factors.    
 
One of a biggest strengths of present study is the 
participants diverse taxi driving experience. The data 
were collected from eight different stations around 
Taipei City and New Taipei City. The study took in 
various business models including the ones who work 
only at day/night time, with/without joint fleet 
participation, and with different fleets. This is the 
first study combining work patterns, life style, heath 
status, and additionally, a series of questions 
regarding driving conditions in order to better 
understand taxi drivers and the potential risks on both 
sides of health and safety. Hopefully the results could 
provide the basis for further researches in the future. 
Sincethere is still some divergence between these two 
cities with others in the country, plus a bias towards 
those who regularly stay in the station for rest are 
mostly older drivers. These findings of the study 
might not have strong extrapolation for the whole 
taxi driver population as one of the limitations. 
Another limitation of current study is the materials 
for measurement. The questionnaire was used as the 
measurement for the information collected, however 
self-reported responses could cause recall bias, or 
response bias because of socialdesirability on some 
specific questions. 
 
CONCLUSSION 
 
The researchers went over every parking lot and rest 
station to interact with taxi drivers regarding the 
questionnaires that were collected. In doing so, they 
got to observe those taxi drivers who would spend 
time to stay at the station who were predominately 
older or of a particular sub-group. Based upon the 
study results the researchers were able to 
acknowledge that taxi drivers participating in the 
study have terrible lifestyle and sleep quality, suffer 
from musculoskeletal problems, are physical unwell, 
and suffer from more than average emotional 
disturbance. About 10% of taxi drivers reported 
having suicidal thoughts in the current study.  
For all the reasons described above taxi drivers suffer 

from emotional and physical fatigue which affects 
their driving performance.Therefore, in order to keep 
taxi drivers healthy and the roads safe,the researchers 
hope that the findingsin the current study could be 
useful as a basis for furtherresearch and Workplace 
Health Promotion Guidelines.It is necessary and 
important to investigate more thoroughly to propose 
corresponding health services and health promotion 
suggestions. 
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