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ABSTRACT

Introduction: Commercial trucking is one of the most challenging occupations, with long work hours,
short rest periods, and substantial psychological pressures that contribute to fatigue and deterioration
at work. Since regular physical activity is one of the pillars of healthy life and can improve physical and
mental functioning, the present study investigated the relationship between physical activity and driver
performance with occupational fatigue as a possible mediator.

Material and Methods: The study population was intercity commercial truck drivers in several cities
of Razavi Khorasan Province. Using Green’s formula, we calculated a sample size of 140 participants.
Data were collected with the Swedish Occupational Fatigue Inventory, the Sharkey Physical Activity
Questionnaire, and the Driver Performance Questionnaire (unsafe behaviors). Statistical analyses included
Pearson correlation coefficients and multiple regression analyses.

Results: Our results showed a significant positive correlation between occupational fatigue and driver
performance problems (P=0.001). Both the correlation between physical activity and work fatigue, and
the correlation between physical activity and driver performance were significant negative correlations
(P=0.001). In addition, the indirect link between physical activity and driver performance via occupational
fatigue was also significantly negative (P=0.001).

Conclusion: Based on our research results, enhanced physical activity contributes to enhanced driver
performance (decreased unsafe behaviors) of commercial truck operators, directly and indirectly through
decreased occupational fatigue. This study provides scientific evidence for the development of safety
policy in the transportation industry of Iran.
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1. INTRODUCTION

Commercial trucking is one of the most
important elements of the road freight
transportation system and one of the most
dangerous occupations. Thus, driver performance
has a direct relationship to road safety, economic
productivity, and transportation service quality.
There are a number of factors that affect commercial
truck driver performance, such as road conditions,
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traffic patterns, mechanical issues with the vehicle,
grueling work schedules, stress, health issues, and
occupational fatigue.

Occupational fatigue among commercial
truck drivers can be caused by both physical
fatigue (repetitive occupational physical activity
without sufficient rest) and mental fatigue
(prolonged cognitive demands in combination
with psychological pressures or difficult work
conditions). Physical fatigue interferes with
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emergency response time, attention to safety
behaviors, and speed control, and increases the risk
of falling asleep at the wheel. Mental fatigue, on
the other hand, decreases cognitive performance,
decreases motivation, and impairs proper decision-
making skills for truck operators.

Because of the negative impact that
occupational fatigue has on commercial truck
driving performance, it is imperative to identify and
implement effective strategies to reduce workplace
fatigue to reduce violations, errors, and accidents.
Regular moderate-intensity physical activity, which
increases energy levels and alertness and reduces
feelings of fatigue and stress in drivers, is one of
the most effective ways of countering occupational
fatigue.

Supporting this strategy, Key et al. (2010)
showed that physical activity and driver mobility
are effective in mitigating occupational fatigue
and drowsiness from long driving and tiring road
conditions, to prevent performance degradation
and traffic accidents. In a systematic review, Zeeb
et al. (2025) reviewed the effects of physical activity
on health outcomes in drivers. Their findings
indicated that stretching and isometric exercises
had a significant positive effect on concentration
and lessened fatigue during driving sessions.

Most of the existing literature in this area has
been concerned with the impact of occupational
fatigue on commercial truck driving skills, with few
studies examining the direct impact of occupational
fatigue on driver performance measures (proper
speed, safe following distances, lane changes,
overtaking maneuvers, traffic laws and regulations)
in commercial trucking. Therefore, this study sought
to investigate direct and indirect effects (mediated
through occupational fatigue) of physical activity
on performance (unsafe behaviors) of commercial
truck drivers.

2. MATERIAL AND METHODS

The applied research design with descriptive-
correlational methodology was used in this study.
Our study population consisted of commercial
truck drivers in some cities of Razavi Khorasan
Province. Based on the predictor variables,
participants’ availability, and the need for 2-10
participants for each research question, we chose
our sample size to be 140 participants.

Inclusion criteria: Employment as commercial
truck drivers and a minimum of six months of
active work experience prior to study entry.
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Exclusion criteria: Incomplete questionnaire
responses and unwillingness to continue
participation in the study.

Data Collection Instruments
Swedish Occupational Fatigue Inventory (SOFI-20)
This 20-item questionnaire includes four
dimensions: physical exertion, physical discomfort,
lack of energy, and sleepiness. Each item has a
Likert scale from 0 to 6 (strongly agree). Javadpour
etal. (2015) reported a Cronbach’s alpha coefficient
of 0.95 overall. Results: Construct validity of the
questionnaire showed acceptable indices of fit:
goodness of fit index = 0.874, Tucker-Lewis’s error
fit index = 0.921, and root mean square error of
approximation = 0.077.

Sharkey Physical Activity Questionnaire

This five-item instrument is measured by a five-
point Likert scale, with each question scored on a 1
to 5 scale. Participants with a score of above 20 are
defined as physically active, and those with a score
of below 5 are defined as inactive. Mokaberian et
al. (2013) obtained a Cronbach’s alpha reliability
coeflicient of 0.79.

Driver Unsafe Behavior Questionnaire

This 15-item questionnaire is a five-point
Likert scale that ranges from never (0) to always
(4) and measures violations (dangerous and
highway-specific) and errors (lapses and mistakes).
The reliability of the overall questionnaire using
Cronbach’s alpha was 0.83, and the reliability of the
test-retest using Spearman’s correlation coeflicient
was 0.72. Construct validity was demonstrated by
acceptable fit indices: comparative fit index = 0.94,
root mean square error of approximation = 0.062,
chi-square to degrees of freedom ratio = 1.63.

Procedure

After the selection of participants and
completion of informed consent, we gave
detailed explanations of the study objectives.
Thereafter, the participants filled in the Swedish
Occupational Fatigue questionnaire, the Sharkey
Physical Activity questionnaire, and the Unsafe
Behavior questionnaire in a quiet room. These
questionnaires were completed according to the
participant’s perception and experience over the
past 3-6 months. This time period was selected to
evaluate long-term and relatively stable patterns of
behavior. As a result of the type of questionnaires,
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the researchers gave explicit instructions, defined
time frames, and emphasized the importance
of honest and accurate reporting to ensure the
accuracy of responses.

Statistical Analysis

Descriptive statistics were used for classification
and analysis of the characteristics of the
respondents, frequency distribution tables, charts,
and normality indices for variable distributions. For
inferential statistics, Pearson correlation coefficient
tests were conducted using SPSS version 22, and
structural equation modeling was conducted using
PLS software to test statistical hypotheses with an
error probability of 0.05.

3. RESULTS AND DISCUSSION

Demographic characteristics of our study
sample showed that most of the participants were
aged 41-50 years, married, had more than 11 years
of driving experience, and drove more than 9
hours per day. The mean and standard deviation of
physical activity, occupational fatigue, and unsafe
behaviors among the study subjects were 12.45 +
3.91, 48.23 £ 8.75, and 33.76 + 12.13, respectively.

After verifying assumptions of univariate and
multivariate normality, absence of multicollinearity,
and independence of errors, we applied structural
equation modeling based on the partial least

measurement model analysis (Figure 1) revealed
that factor loadings for all indicators on their
respective factors were greater than 0.05 and were
statistically significant. T-coefficients exceeding
1.96 at P<=0.05 were also significant.

Our results showed that the correlation between
occupational fatigue and driver performance was
positive and significant (P<=0.001, t=4.92, v=0.36).
There was a significant negative correlation
between physical activity and occupational fatigue
(P<=0.001, t=10.3, v=-0.55). The correlation
between physical activity and driver performance
was also negative and significant (P<=0.001, t=5.32,
v=-0.38). In addition, the relationship between
physical activity and driver performance through
occupational fatigue was negative and significant
(P<=0.001, t=4.41, v=-0.20) (Table 1).

Our study findings showed that higher
occupational fatigue was associated with higher
unsafe driving behaviors (sudden and harsh
braking, inappropriate overtaking maneuvers,
failure to maintain safe following distances, and
lane departure incidents) among commercial truck
drivers. Occupational fatigue is a risk factor for road
accidents, as it decreases accuracy and attention
and slows reaction times among truck drivers.

Since regular moderate-intensity physical
activity is one of the most effective strategies for
reducing occupational fatigue, our study results

squares  approach  (PLS-SEM).  First-order showed a negative and significant relationship
Physical Physical Lack of Sleepiness
effort discomfort energy °p
t=13.09 t—42 13 t 16>8
\ Dangerous
P =23.65 violations
yd
/’ 5
\ Overtaking
- -23 28 and slip errors
=36.96 violations
0.69 Mistakes
t=11.30
Fig. 1: Factor loadings of indicators and t-values in the truck driver performance prediction model
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Table 1: Path Analysis Results for Physical Activity, Occupational Fatigue, and Driver Performance Variables

95% Confid Interval.
T  Significance Level o GRESEEE

Occupational fatigue > Driver Performance 0.36
Physical activity > Occupational Fatigue -0.55
Physical activity > Driver Performance -0.38

Physical activity > Occupational Fatigue > Driver
Performance
*P<0.05

between physical activity and occupational
fatigue in commercial truck drivers (P=0.001).
Thus, our study suggests that physical activity
reduced occupational fatigue among more active
drivers through physiological and psychological
mechanisms (cardiovascular fitness, sleep quality,
psychological tension, and muscular endurance).

Although there is ample evidence of the role
of physical activity in promoting driver health,
few studies have directly evaluated the impact
of physical activity on commercial truck driver
performance. Results of our study indicated
that the direct influence of physical activity on
truck driver performance (B=-0.388) was larger
than its indirect influence through a decrease
in occupational fatigue (p=-0.201). Therefore, it
seems that regular physical activity, beyond the
reduction of occupational fatigue, can positively
influence truck driver performance by influencing
other related variables, such as improved quality of
life.

4. CONCLUSIONS
Our study findings showed that higher
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-0.20

Lower Bound = Higher Bound

4.92 *0.001 0.21 0.50
10.3 *0.001 -0.64 -0.43
5.32 *0.001 -0.52 -0.23
4.41 *0.001 -0.30 -0.12

physical activity (directly and indirectly through
lower occupational fatigue) is associated with
better performance among commercial truck
drivers. This study presents scientific evidence for
the inclusion of physical activity and exercise on a
regular basis in the daily routines of professional
truck drivers that can be used as valuable
information for transportation safety policy
formulation.
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