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Abstract

Background Burnout and work satisfaction have been shown to be associated with risk of commuting crashes and drowsy
driving. Although health care workers (HCWs) were found to have high burnout, no study has yet examined the relationship
between burnout and commuting crashes in this occupational group.

Objective The objective of this study was to examine the relationships between burnout, commuting crashes and drowsy
driving among HCWs.

Methods A cross-sectional study was conducted among 291 HCWs in a tertiary hospital, using an online survey focusing
on burnout subscales, work satisfaction, commuting crashes, and drowsy driving to and from work.

Results One third of the sample population reported commuting crashes that led to physical, mental, and quality-of-life
harms in more than half of them. Burnout was not associated with commuting crashes; however, it was associated with
increased drowsy driving. Nurses reported on more physical, emotional, and quality-of-life harms, and administrative staff
reported on more physical harm. Low work satisfaction was significantly associated with higher severity of reported mental
harm (p=0.01).

Conclusions Burnout and commuting crashes are more common among physician and nurses, compared to other HCWs.
Work satisfaction and sense of personal accomplishment can reduce the negative outcomes of commuting crashes and may
contribute to recovery of HCWs after commuting crashes.

Keywords Health care workers - Commuting crashes - Drowsy driving - Burnout - Work satisfaction

Introduction Burnout, a psychological response to work stress defined

by the 11th version of the International Classification of

In recent years, there is growing interest in health care work-
ers' (HCWs’) health and well-being (Mohanty et al. 2019).
HCWs put their lives on the line and are at increased risk
for a variety of physical, mental, and social risks, such as
chronic illnesses, and mental and psychological distress.
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Diseases (ICD-11), as one of the risks HCWs are facing
due to the stressful nature of their job (De Hert 2020), and
is considered an occupational phenomenon (World Health
Organization 2019). It is characterized by emotional exhaus-
tion ([EE], lack of energy at work, feelings of emptiness, and
lack of emotional resources); depersonalization ([DP], feel-
ings of detachment, boredom, irritation, or hardness at work,
leading to hostility and withdrawal from work and profes-
sional relationships with patients); and reduced feelings of
personal accomplishment ([PA], feelings of competency,
efficiency, and productivity at work) (Maslach et al. 1996).

The literature shows that HCWs are at a greater risk
for burnout compared to the general population, and even
compared to other helping professions, such as teachers
(Alfugaha and Alsharah 2018; West et al. 2020). Burnout
among HCWs was previously found to be associated with
work stress, lack of organizational support and appreciation,
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working in shifts, and dealing with high levels of uncer-
tainty, trauma, and death (Duke et al. 2020; McHugh et al.
2011; See et al. 2018). The consequences of burnout among
HCWs include higher absence and turnover rates, decreased
productivity, leaving the profession, and low levels of patient
satisfaction (Hoff Carabetta and Collinson 2019; Willard-
Grace et al. 2019). In addition, burnout and work stress have
implications on the safety of HCWs and their patients, such
as: medical errors, malpractice, increased infection rates in
hospitals, lawsuits, and work-related injuries (Jourdain and
Chénevert 2010; Tawfik et al. 2018; Welp et al. 2015).

Commuting accidents also referred to as “commut-
ing crashes”, are traffic crashes that occur while commut-
ing to or from work (International Labour Organization,
2010). Most European countries (apart from the UK and
Denmark) recognize injuries resulted from commuting
crashes as occupational injuries (German Social Accident
Insurance; Walters 2007). Similarly, in Israel, injuries from
motor-vehicle accidents to or from work are acknowledged
as work-related injuries by the workplace, and may be com-
pensated through social security, depending on the severity
of the injury (Work Injuries Guide 2021). However, in some
countries, such as the United States and United Kingdom,
injuries resulted from commuting crashes are not considered
as occupational injuries (International Labour Organization,
2010; United States Department of Labor 2021).

Commuting crashes among HCWs received little atten-
tion in the literature compared to other occupational inju-
ries. In a study among surgical residents, 10% reported they
were involved in traffic crashes and 40% of which occurred
during the commute from work (Barger et al. 2009).
In another study, over half of internal medicine interns
(n=300) reported traffic crashes or near-misses (West Tan
and Shanafelt 2012). In an urgent care department, nursing
staff reported they were concerned about traffic safety after
night shifts, especially as they often found it difficult to stay
awake while driving, pass through red lights, and cannot
always remember how they arrived home (Fallis McMillan
and Edwards 2011).

In addition to commuting crashes, drowsy driving is
a serious issue which may result in traffic crashes, inju-
ries, and even death. Drowsy driving is the combination
of driving and sleepiness or fatigue due to lack of sleep,
sleep disorder, medications, substance use or shift work
(CDC 2021). HCWs are at increased risk for drowsy driv-
ing while commuting due to the nature of their work,
which often includes physical, emotional, and cognitive
challenges over long periods and during unusual work-
ing hours (Green et al. 2020; Smith et al. 2020; Anderson
et al. 2018). In one study, almost 80% of nurses reported
drowsy driving (Scott et al. 2007). In other studies, nurses
reported experiencing drowsy driving on a regular basis
(Smith et al. 2020). Drowsy driving was previously found
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to be associated with commuting crashes and near-crashes
(Smith et al. 2021; Anderson et al. 2018; Westwell et al.
2021).

Long shifts, night shifts, irregular shifts, fatigue and
lower seniority level were found to be associated with more
commuting crashes, near-misses and drowsy driving among
HCWs, while younger age and male gender were found to
be associated only with more commuting crashes and near-
misses (Barger et al. 2005, 2009; Zuwairy et al. 2020; Smith
et al. 2021; Freedman-Weiss et al. 2021; Green et al. 2020).

Burnout has physical, mental and cognitive implications
that may put drivers at risk (Koutsimani et al. 2021; Leiter
and Maslach, 2009). These include lower cognitive function-
ing, prolonged fatigue, severe injuries and mortality below
the age of 45 years (Koutsimani et al. 2021; Salvagioni et al.
2017). Burnout and work stress were found to be risk fac-
tors for both traffic crashes and drowsy driving among non-
HCWs occupational groups (Useche et al. 2017a, b; Chung
and Wu 2013; Salvagioni et al. 2020). For example, in a
longitudinal analysis the burnout sub-scale DP was found to
be a risk factor for traffic crashes among teachers (Salvagioni
et al. 2020). Among bus drivers, those with high job strain
or high burnout, reported significantly more traffic crashes
than those with low job strain or low burnout (Useche et al.
2017a). However, in a study among military truck drivers,
there were no differences in burnout between drivers who
were involved in traffic crashes versus those who have not,
and driving safety was not significantly associated with
burnout (Rosenbloom 2021). Other burnout-related factors
such as fatigue and occupational stress were also found asso-
ciated with traffic crashes in a systematic review of epide-
miological studies (Robb et al. 2008).

Even though there is evidence that traffic crashes and
drowsy driving are associated with burnout, there is a pau-
city of data regarding this relationship among HCWs, and
there are currently no studies regarding the association
between burnout and commuting crashes among this popu-
lation. Only one study showed that burnout, together with
lower quality of life and depression, increased the risk for
traffic crashes involvement among HCWs (West Tan and
Shanafelt 2012). Commuting crashes may have long-term
implications on the physical and emotional wellbeing of
HCWs. It is important to examine the associations between
burnout and commuting crashes to improve the safety,
health, and wellbeing of HCWs.

Objective

The objective of this study was to examine the relationships
between burnout, commuting crashes and drowsy driving
among HCWs.
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Methods

A cross-sectional study was carried out among HCWs
including: physicians, nurses, para-medical and adminis-
trative staff, using an online survey addressing commut-
ing crashes, drowsy driving, burnout, and work satisfac-
tion. HCWs were recruited from Rambam Medical Center
(RMC) during September—November 2020.

RMC is located in the city of Haifa which is the center
of the third-most populous metropolitan area in the coun-
try with an estimated population of half a million (Israel
Central Bureau of Statistics-ICBS 2018). There are several
main road axes that connect the city with the suburbs and
nearby towns. Due to being a populous metropolitan area,
during rush-hours entrances to the city can get crowded.
Public transportation such as buses, trains and the bus-
rapid transit system are also available for commuters. A
recent report indicates Haifa is placed 9th out of 16 large
cities in Israel, in the risk of being involved in a traffic
crash with casualties (The National Authority for Road
Safety 2021). RMC is the largest hospital in the Northern
area of Israel, with 5900 employees and 1000 beds which
can be extended to another 1000 emergency beds. Most
physicians and nurses work in shifts, while administrative
and para-medical staff work mostly during office hours.
Some para-medical staff have on-call shifts as well. RMC
provides free parking for all hospital employees, shuttle
buses for shift-workers twice a day and taxis for on-call-
night-shift-workers. The organization policy is to assist
workers who were injured during working hours, including
commuting injuries, to claim work injury social security
benefits. Workers are also entitled to use their sick-leave
days in cases of commuting crashes injuries.

Sample and sampling method

Ethical approval was obtained from the hospital’s Institu-
tional Review Board. The survey was distributed among
a convenience sample of HCWs. The survey was sent via
a link to organizational emails and as a text massage to
personal mobile phones of all hospital employees. Par-
ticipants received two reminders to complete the research
questionnaire. All workers who were employees of the
hospital at the time of the survey were eligible to partici-
pate. Participation was anonymous and voluntary. Ques-
tionnaire completion was between 10 and 15 min.

Two hundred and ninety-one HCWs replied to the sur-
vey including: 60 physicians (21%), 107 nurses (37%), 65
para-medical staff (social workers, psychologists, dieti-
cians and physiotherapists) (22%), and 59 administrative
and support staff (human resources workers, secretaries,

maintenance) (20%). These proportions are similar to their
actual proportion of these sectors in the hospital (22, 33,
21, and 24%, respectively).

Questionnaire

The questionnaire was adopted from research tools in the
literature in the fields of burnout and commuting crashes
(Maslach Jackson and Leiter 1996; Barger et al. 2005; Ayas
et al. 2006). The questionnaire was further developed in con-
sultation with health professionals and tested for internal
validity (Cronbach’s alpha). The following measures were
included:

Dependent variables

1. Involvement in commuting crashes or drowsy driving
incidents (while commuting to or from work): number of
occurrences, time of occurrences, absences from work
(number of days) (Barger et al. 2005; Ayas et al. 2006).

2. Severity of emotional, physical, or quality-of-life harms
on a 5-point Likert scale (1 =not at all, 5 =very much),
for example, “To what extent did you suffer physical
harm due to a work-related-motor-vehicle accident?”

Independent variables

1. The Abbreviated Maslach Burnout Inventory ([aMBI];
Maslach and Jackson 1986): nine items on a 7-point Lik-
ert scale (O=not at all, 6 =everyday). The aMBI consists
of three subscales on which each individual receives
subscale scores:

(a) Emotional exhaustion (EE), three items: lack of
energy to confront the working day, followed by
feelings of being emptied and exhausted from
emotional resources, and feelings of apathy and
detachment in relation to work. A higher score on
this scale indicates a high sense of EE. For exam-
ple, “I feel emotionally drained from my work”,
a=0.80.

(b) Depersonalization (DP), three items: feelings
of detachment, coldness, boredom, irritation, or
hardness to the point of hostility, leading to with-
drawal from work and professional relationships
with clients or patients. A higher score on this
scale indicates a high sense of DP. For example,
“I feel I treat some patients as if they were imper-
sonal objects”, a=0.70.

(c) Personal accomplishment (PA), three items: feel-
ings of competence, efficiency, and productiv-

@ Springer



1360 International Archives of Occupational and Environmental Health (2022) 95:1357-1367

ity. PA scale was reversed so that a higher score
indicates a low sense of PA. For example, “I
feel exhilarated after working closely with my
patients”, a=0.69.

2. The overall aMBI reliability was @ = 0.76. The aMBI
was previously used in studies on burnout among HCWs
such as physicians (Shaikh et al. 2019; McManus et al.
2004, 2002). The validity and reliability of the aMBI
have been established by Riley Mohr and Waddimba
(2018).

3. Work satisfaction based on one item, “Please rate your
overall satisfaction from your work™, on a scale of 1-10
(1 =not at all, 10 =very much).

4. Work characteristics: sector (medical, nursing, para-
medical, administrative), seniority (years), and shifts
(number per week).

5. Sociodemographic characteristics: age, gender, family
status, education, financial status, and reported health
status.

Data analysis

Descriptive statistics of prevalence rates, means, and stand-
ard deviations (S.D.) were computed for participants’ demo-
graphics. One-way ANOVA test was conducted to compare
mean scores of the burnout sub-scales, work satisfaction,
commuting crashes, and drowsy driving, among sectors.
A series of multiple linear regressions were conducted to
predict the factors associated with commuting crashes and
drowsy driving. The models were controlled for work sat-
isfaction, burnout subscales (EE, DP and PA), sector (phy-
sicians, nurses, para-medical and administrative), on-call
shifts (yes/no), evening and night shifts (number of shifts
per week), seniority (years), and gender (male/ female). The
p value was set as <0.05 for statistical significance. All sta-
tistical processing and analysis were performed using SPSS
software, version 25 (IBM Corp., Armonk, N.Y., USA).

Results
Sample characteristics

Of the 291 HCWs who answered the research questionnaire,
the average age was close to 45 years (SD=10.70), most
were women (79.7%), married (75.9%), and with higher edu-
cation (81.5%). The sample included physicians (20.6%),
nurses (36.8%), para-medical (22.3%) and administrative
staff (20.3%). Most participants were working in a full-time
position (72.5%) and 35.7% in on-call shifts. Most respond-
ents reported their health status was good to very good
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Table 1 Socio-demographic, occupational and health characteristics
of the total sample of patients (n=291)

Characteristic Mean, S.D
Age 44.90+10.70
Number of Children 2.27+1.38
Number of people in household 3.70+1.49
n %
Gender
Men 59 20.3
‘Women 232 79.7
Family status
Married 221 75.9
Not married 70 24.1
Education
High school/professional 54 18.5
BA/MA 174 59.8
PhD/MD 63 21.7
Sector
Physicians 60 20.6
Nurses 107 36.8
Para-medical 65 22.3
Administrative 59 20.3
Work capacity
Part-time 80 27.5
Full-time 211 72.5
Working on-call shifts (yes) 104 35.7
Health status
Bad-pretty good 59 20.3
Good/very good 232 79.7
Chronic illness (yes) 70 24.1

(79.7%), and a quarter reported they had a chronic illness
(24.1%). Table 1 presents the sample characteristics.

Respondents were asked about their experience with com-
muting crashes and drowsy driving: number of incidents,
timing of the incidents, and the severity of the physical,
mental, and quality-of-life harms as result of the incidents.
The results are presented in Table 2.

Of 31% of HCWs involved in at least one motor-vehi-
cle accident, over half (56.4%) had at least one incident of
drowsy driving. Most commuting crashes and drowsy driv-
ing incidents occurred while driving to or from work home,
among all sectors. More than half had physical, mental, or
quality-of-life harms as result of the of commuting crashes,
and about one third had mental or quality-of-life harms as
result of drowsy driving incidents (33.3% and 26.9%, respec-
tively). Among the sectors, physicians and nurses had the
highest rate of commuting crashes and drowsy driving.
Nurses reported the highest number of mental and quality-
of-life harms and administrative staff reported the most
physical harm, as result of commuting crashes. Physicians
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Table 2 Commuting crashes and drowsy driving among the total sample and according to sector (Chi-Square)
Physicians Nurses Para-medical Administrative Total 7
At least one crash 25 (41.67%) 39 (36.45%) 14 (21.54%) 12 (20.34%) 90 (30.9%) 10.55%
Time of crash
On the way to work 5 (20.8%) 19 (51.4%) 5 (35.7%) 8 (66.7%) 37 (42.5%) 8.93*
On the way from work 19 (79.2%) 18 (48.6%) 9 (64.3%) 4 (33.3%) 50 (57.5%)
Severity of injury
Physical 10 (40%) 22 (56.4%) 6 (42.9%) 9 (75%) 47 (52.5%) 4.76
Mental 13 (52%) 28 (71.8%) 8 (57.1%) 6 (50%) 55 (61.1%) 3.46
Quality of life 11 (44%) 27 (69.2%) 9 (64.3%) 3 (25%) 50 (55.6%) 9.28%
At least one drowsy driving incident 42 (70%) 75 (70.1%) 24 (36.9%) 23 (39.0%) 164 (56.4%) 20.97%%#*
Time of incident
On the way to work 2 (4.8%) 5(7.2%) 3 (13%) 1 (4.8%) 11 (7.1%) 1.76
On the way from work 40 (95.2%) 64 (92.8%) 20 (87.0%) 20 (95.2%) 144 (92.9%)
Injury severity
Mental 20 (47.6%) 26 (35.6%) 3 (13.0%) 4(19.0%) 53 (33.3%) 10.22%*
Quality of life 18 (42.9%) 14 (20%) 521.7%) 5(23.8%) 42 (26.9%) 7.54
*p < 0.05, ¥*p < 0.01, ***p < 0.001
Table 3 Mean scores of burnout subscales and work satisfaction among the total sample and according to sector
Burnout (0-6) Mean Physicians (n=60) Nurses (n=107) Para-medical (n=65) Administrative (n=59) Total F
(8.D.) (n=291) (ANOVA)
EE 2.38 (1.62) 2.03 (1.48) 1.51(1.23) 1.66 (1.57) 1.91 (1.51) 4,435 b
DP 1.24 (1.32) 0.68 (1.09) 0.58 (1.01) 0.50 (0.99) 0.74 (1.13) 547 ab.c
PA 0.89 (0.84) 0.84 (1.03) 0.84 (1.18) 1.02 (1.38) 0.89 (1.11) 0.37
Overall burnout 1.51 (0.99) 1.19 (0.85) 0.98 (0.83) 1.06 (0.96) 1.18 (0.91) 4,03 &b
Work satisfaction (1-10)  7.07 (2.02) 7.23 (1.95) 7.78 (1,82) 8.05 (1.78) 7.49 (1.93) 3.85% 1
mean (S.D.)
EFE emotional exhaustion, DP depersonalization, PA personal accomplishment
*p < 0.05, *¥p < 0.01, ***p < 0.001
#Physicians-administrative
bPhysicians—para—medical
“Physicians-nurses
Fig. 1 Means of overall burn- 3
out, commuting crashes and 248
drowsy driving according to 2.5 ®eenl., 2.28
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reported the highest mental and quality-of-life harms as a
result of drowsy driving.

Participants were asked to report on their burnout lev-
els and work satisfaction. Table 3 shows the results of the
burnout sub-scales and overall burnout score and work satis-
faction, according to sector and total sample. Figure 1 sum-
marizes the means of the overall burnout score, commuting
crashes and drowsy driving according to sector.

The total burnout score was 1.18 (SD=0.91). The high-
est score was reported in the EE subscale (mean=1.91,

SD=1.51). Physicians had the highest burnout scores for
all sub-scales and overall score. Administrative staff had the
highest work satisfaction.

A series of multiple linear regression analyses were
conducted to examine factors associated with commuting
crashes and drowsy driving, and factors associated with
physical, mental, and quality-of-life harms as result of com-
muting crashes. The results of the multiple linear regres-
sion analyses for commuting crashes and drowsy driving and
factors associated with physical, mental and quality-of-life

Table 4 Multiple linear
regression analyses on

Commuting crashes

Drowsy driving

predictors of commuting B SE Beta B SE Beta

crashes and drowsy driving

among HCW (n=290) Work satisfaction  — 0.06 0.03 -0.13 -0.07 0.06 - 0.08
EE 0.03 0.04  0.06 0.18 0.08  0.15%
DP 0.09 0.05 0.12 0.00 0.09 0.00
PA - 0.05 0.04 -0.07 -0.17 0.08 —0.11%
Nurses —0.06 0.14 -0.03 0.30 026  0.08
Para-medical - 031 015 -0.16%* -120 029  —0.28%%*
Administrative —0.26 0.16 -0.13 —0.82 031 —0.19*%
On-call shifts 0.08 0.11  0.05 0.07 021 0.02
Evening shifts —0.08 005 -0.12 - 0.04 0.10 -0.02
Night shifts 0.07 0.07 0.09 0.17 0.13 0.10
Seniority 0.00 0.00 0.01 —0.04 0.01  —0.27%**
Gender 0.21 0.13 0.10 - 0.70 026 —0.16*
Overall model F (19, 277)=2.96%** <0.001  F (15 g77=24. 1175 <0.001

Adjusted R=0.08

Adjusted R?=0.29

EFE emotional exhaustion, DP depersonalization, PA personal accomplishment

*p<0.05, *p <0.01, *¥%p <0.001

Table 5 Multiple linear regression analyses on predictors of reported severity of physical, mental and quality of life harm as result of commuting
crashes among HCW who were involved in at least one traffic accident (n=90)

Physical Mental Quality of life

B SE Beta B SE Beta B SE Beta
Work satisfaction ~ — 0.03 0.06 —0.06 -0.20 0.08 —-035* -0.16 0.08 —-0.28
EE - 0.04 0.08 —0.07 0.11 0.10 0.15 0.04 0.11  0.06
DpP 0.00 0.09  0.00 -0.10 0.11  -=0.11 -0.17 0.12  -0.19
PA 0.29 0.10  0.31%* 0.11 0.13  0.09 0.18 0.14 0.14
Nurses 0.60 027  0.33* 0.89 033 0.37** 0.82 0.37  0.34*
Para-medical 0.40 031 0.16 0.01 0.38 0.00 0.16 042  0.05
Administrative 1.04 034  039%¥**  —0.06 041 -0.02 -0.23 046 —0.07
On-call shifts 0.17 021 0.09 0.05 025 0.02 - 0.08 028 -0.03
Night shifts 0.14 0.08 0.21 0.10 0.10 0.11 - 0.09 0.11 -0.10
Seniority 0.01 0.01 0.12 0.00 001 -0.01 -0.02 001 -0.18
Gender 0.06 029 0.02 0.09 036 0.03 -0.19 040 -0.06
Overall model F 11,78 =2.19* F (11,75)=3.65%%* F (1), 7g)=2.04%%*

Adjusted R=0.13

Adjusted R2=0.24

Adjusted R?=0.11

EE emotional exhaustion, DP depersonalization, PA personal accomplishment

#p<0.05, **p <0.01, *+%p <0.001
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harms as result of commuting crashes are shown in Tables 4,
5.

Results of the multivariate regressions show that the
models were significant for predicting commuting crashes
and drowsy driving incidents. The independent variables
accounted for 8% of the variance in commuting crashes and
29% in drowsy driving. Belonging to the para-medical sec-
tor lowered the probability of having commuting crashes
(p=0.04). Other factors that were associated with more
commuting crashes that came close to significant, were high
DP (p=0.07) and low work satisfaction (p =0.06).

For drowsy driving, high EE (p =0.02) and PA (p=0.03)
were both associated with increased reported drowsy driv-
ing. Physicians were at higher risk for drowsy driving
compared to para-medical (p <0.001) and administrative
staff (p=0.01). Lower seniority (p <0.001) and male gen-
der (p=0.01) were also associated with increased drowsy
driving.

Burnout sub-scales were not associated with severity
of physical, emotional, and quality-of-life harms as result
of commuting crashes, except for low PA that was associ-
ated with physical harm (p =0.01). Nurses had the highest
risk for physical, emotional and quality-of-life harms, and
administrative staff for physical harm only. Work satisfaction
was significant for mental harm and close to significant in
quality-of-life harm (p =0.06).

Discussion

The current study examined the association between burn-
out, work satisfaction and commuting crashes among
HCWs. About one-third of participants were involved in
commuting crashes and more than half reported physical,
mental, and quality-of-life harms as a result. Physicians
and nurses reported the highest proportion of commuting
crashes and drowsy driving. The multiple linear regressions
showed none of the burnout sub-scales were associated with
commuting crashes. However, increased DP and low work
satisfaction were close to significance. High EE and low PA
were associated with increased number of drowsy driving
incidents. Low PA was associated with physical harm due to
commuting crashes. Low work satisfaction was significantly
associated with mental harm and was close to significance
with quality-of-life harm due to commuting crashes.

Characteristics of commuting crashes and drowsy
driving among HCWs

Reports on commuting crashes and drowsy driving among
HCWs vary among different studies. For example, commut-
ing crashes among physicians range in studies between 10
and 56% (Barger et al. 2009; West Tan and Shanafelt 2012;

Freedman-Weiss et al. 2021) and drowsy driving ranges
between 13 and 80% among nurses (Vedaa et al. 2019; Scott
et al. 2007; Dorrian et al. 2006, 2008). Our findings regard-
ing reported commuting crashes and drowsy driving falls
approximately in the middle of these ranges. We found that
most reported commuting crashes and drowsy driving inci-
dents occurred on the way home from work, which is con-
current with previous findings (Anderson et al. 2018; Barger
et al. 2005). More than half of those who reported commut-
ing crashes in the current study, also reported physical, men-
tal, or quality-of-life harms as a consequence. Previous lit-
erature showed that work-related injuries affect the physical
and mental health of HCWSs, and may result in high absence,
turnover, and costs (Cooke and Stephens 2017; Joseph and
Joseph 2016). Since shift-work was previously associated
with traffic crashes (Zuwairy et al. 2020; Freedman-Weiss
et al. 2021), it is likely that among HCWs, traffic crashes
will occur more commonly during commuting. Our find-
ings raise the importance of treating commuting crashes as
occupational traffic crashes universally. Recognizing com-
muting crashes as work-related, may lead to organizations
taking actions to prevent and minimize the risk factors that
contribute to commuting crashes.

Associations between commuting crashes, drowsy
driving and burnout

There is a paucity of data regarding the association between
traffic crashes and more specifically, between commuting
crashes and burnout among HCWs. Only one previous study
examined the relationship between traffic crashes and burn-
out among HCWs (West Tan and Shanafelt 2012), while
others examined this relationship among different working
populations (Useche et al. 2017a, b; Salvagioni et al. 2020).
Our study attempts to fill this gap in the literature by explor-
ing the association between burnout and commuting crashes
and drowsy driving among HCWs.

Our findings show that after controlling for confounders,
some aspects of burnout (EE and PA) were related to reports
on drowsy driving but not to commuting crashes. Previous
studies showed that burnout can influence mental and physi-
cal capacities (Deligkaris et al. 2014), and can compromise
physical and cognitive skills, such as executive functions,
attention and memory that are required for driving safely
(Deligkaris et al. 2014; Oosterholt et al. 2012), which puts
workers who experience burnout at risk. Therefore, although
burnout was not associated with more commuting crashes
among HCWs in the current study, it still affected drowsy
driving which in turn may increase the risk of commuting
crashes among HCWs.
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Differences between sectors in burnout, commuting
crashes, drowsy driving and resulted harms

Nurses and physicians reported the highest level of burn-
out, compared to the other sectors in this study. Nurses and
physicians also reported the most commuting crashes and
drowsy driving. Burnout among physicians and nurses has
been previously examined in many studies and systematic
reviews (Rotenstein et al. 2018; Chemali et al. 2019). It was
found that physicians and nurses report high burnout and this
is related to the many aspects of their occupation including
long shifts, night shifts, and high exposure to trauma and
death (Duke et al. 2020; See et al. 2018). The same causes
for burnout (i.e., shift work and exposure to trauma) were
also previously found to be associated with traffic crashes
(Tawfik et al. 2018; Welp et al. 2015), which may explain
why physicians and nurses in the current study reported
higher frequency of both, compared to other sectors. These
findings indicate that physicians and nurses should be treated
as high-risk populations in terms of burnout and commuting
crashes. Reducing burnout symptoms and fostering support-
ive working conditions, may contribute to road safety among
these at-risk occupational groups.

Compared to physicians and nurses, administrative staff
reported lower burnout and involvement in commuting
crashes. However, they still reported more physical harm
as result of commuting crashes. Physicians and nurses, on
the other hand, reported more mental harm. Since burnout
has a strong association with mental health disorders, such
as: depression, anxiety and stress (Schonfeld and Bianchi
2016; Creedy et al. 2017), it is not surprising that those who
experienced burnout also reported more mental health harms
as result of the crash. The crash, as a stressful and traumatic
experience, could have contributed the deterioration of men-
tal health (Kenardy et al. 2015) that was already impacted
by the experience of burnout, and therefore, physicians and
nurses who experienced more burnout were also more prone
to mental health adversities as a result of the crash.

The relationship between personal accomplishment,
work satisfaction and harms as result of commuting
crashes

The burnout subscale PA and low work satisfaction were
both associated with different types of harm as result of
commuting crashes. This may suggest that the sense of
accomplishment, capacity, and fulfillment experienced at
work has a protective effect from harms as a result of work-
related injuries. Previous findings showed that work satis-
faction is associated with returning to work after an injury
or long illness (Libeson et al. 2020; Bloom et al. 2019). It
could be that improving work satisfaction and sense of PA
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from work, may assist the recovery of HCWs affected by
commuting crashes.

Sociodemographic associations with drowsy driving

The sociodemographic characteristics associated with drowsy
driving included male gender and lower seniority. These were
previously found to be associated with traffic crashes among
HCWs and the general population (Zuwairy et al. 2020; Rios
et al. 2020; Freedman-Weiss et al. 2021; The National Author-
ity for Road Safety 2020), which strengthens the validity of
our findings. These findings reflect the importance of rais-
ing awareness and allocating resources towards the safety of
younger workers and male workers who are at higher risk for
both burnout and commuting crashes (Dyrbye et al. 2014;
Barger et al. 2005).

Study limitations

The current study had a few limitations. First, this was a
small sample and most of the respondents were women,
which may limit the generalizability of the findings. How-
ever, it should be noted that the majority of workers in the
hospital are women (65%). Therefore, our sample is close
to the true gender proportions. Second, all hospital workers
were invited to participate. However, the study’s outcomes
were not blinded from participants, and therefore, it could
be that people chose to participate, because they had some
experience with commuting crashes or drowsy driving. We
do not have information regarding those who did not reply
to the survey. All this could potentially have led to an over-
estimation of traffic accidents, drowsy driving and burnout.
Conversely, the study revolves around sensitive issues and
there might have been social desirability effect, which may
result in an underestimation of burnout and the adverse out-
comes of commuting crashes.

Third, the study was conducted in the midst of the
COVID-19 pandemic. HCWs were at the frontline of this
pandemic and, therefore, were exposed to its risks and nega-
tive impact, such as psychological distress, anxiety, depres-
sion, and burnout (Williamson et al. 2020; Denning et al.
2021). This may have contributed to higher reports of burn-
out. However, in this study, burnout prevalence and means
were low among all sectors. One explanation can be social
desirability. Another explanation is the increased public
attention and organizational support at the time of the pan-
demic, that could potentially have led to an underestimation
of burnout and overestimation of work satisfaction among
HCWs in the current study. In addition, since this study was
based on self-reports, there is likely to be some information
and recall bias. To increase the accuracy of the self-reported
information, respondents received full confidentiality and
anonymity. The possible effect of confounding variables
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such as sector, gender, and work conditions were adjusted
for in the regression analyses.

Conclusions

The current study reveals that some aspects of burnout are
related to drowsy driving but not to commuting crashes
among HCWs. Both commuting crashes and drowsy driving
were more commonly reported among physicians and nurses
compared to other sectors. Our findings indicate that work
satisfaction and sense of PA are associated with less severe
harms of commuting crashes. This suggest that improving
the sense of work accomplishment and satisfaction may con-
tribute to the recovery of HCWs after commuting crashes.

There is a need to address the risk of commuting crashes
and drowsy driving among HCW:s as they pose a risk to their
safety and wellbeing. This could include the implementa-
tion of a policy of mandatory 12 h rest between shifts, and
shorter evening and night shifts to provide sufficient time to
rest and regain strength (Vedaa et al. 2019). Hospitals can
also supply high-risk workers with technologies to detect
and prevent drowsy driving (Jang and Ahn 2020). Interven-
tions to improve work satisfaction by creating a positive
and supportive work environment may also contribute to
the prevention of commuting crashesamong HCWs. It is
important to provide adequate physical and mental services
to HCWs to avoid the risk of burnout, commuting crashes,
and drowsy driving. The physical and mental wellbeing of
HCWs should be a first priority in health organizations, as
HCWs are in charge of saving lives and treating vulnerable
patients. Improving HCWs wellbeing and preventing burn-
out can also reduce costs resulting from absenteeism, sick
leave, and turnover.
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