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Background and Objective: Bus drivers are exposed to harmful agents such as
noise and vibration, which may increase the level of job stress among
them. This study aimed to evaluate job stress among urban bus drivers
concerning daily noise and vibration exposure.

Materials and Methods: This cross-sectional study was conducted on 103
urban bus drivers in Hamadan in 2020. The drivers' exposure to noise and
vibration was measured using Svan 104 and Svan 106, respectively. Their
job stress was measured through the Phillippe L. Rice questionnaire. Data
analysis was performed using SPSS (version 24).

Results: The mean exposure of drivers to noise was 79.50 = 3.51 dB. Their
exposure levels to whole-body vibrations (WBV) and hand-arm vibrations
(HAV) were 0.62 = 0.16 and 0.44 + 0.06 m/s?, respectively. Moreover,
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most drivers (87.4%) had severe job stress. A significant positive
relationship was observed between noise and job stress (P=0.021), whereas
there was no significant relationship between WBV, HAV, and job stress.
Conclusion: Regarding the high prevalence of severe job stress among bus
drivers and the positive correlation between noise and job stress, it is highly
recommended that noise exposure be subsided through periodic services
and maintenance, as well as using new buses instead of the old ones.
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vibration
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Extended Abstract

Background and Objective

One valuable action that health and safety
professionals undertake is studying occupational
hazards and evaluating their effects. Driving is also
one of the occupations in which individuals are
simultaneously exposed to a wide range of harmful
factors [1-3]. City bus drivers, for example, are
exposed to several occupational hazards. Among
these, noise and vibration are two well-known
factors that drivers face daily [4-17]. One concept
that seems to be related to drivers' exposure to noise
and vibration is job stress [18, 19]. In a study
conducted by Hakimabadi et al., it was found that
96% of the studied drivers experience severe job
stress [20]. Various sources for the emergence of
stress in workers have been reported in previous
studies, including physical work environment, high
responsibility, speed of work, fatigue, and workload
[21-26]. It seems that there is insufficient evidence
regarding the relationship between exposure to
harmful factors such as noise and vibration and job
stress in bus drivers, and further studies are needed.
Therefore, with the hope of providing more
evidence on this matter, the present study was
designed to investigate job stress in city bus drivers
when exposed to noise and vibration.

Materials and Methods

This research was conducted during the period of Tir
and Mordad 1399 (June and July 2020) in Hamedan,
Iran. The statistical population of the study included
all city bus drivers. Based on Equations 1 and 2, the
sample size was determined to be 93 individuals. To
ensure greater confidence, the study was conducted
on 103 drivers with a minimum of one year of work
experience. The criterion for exiting this study was
having a second job.

Equation 1
2’ (P)(-p)
n=—=%4/—o——
(d)
Equation 2
. n
n =
1+q

To assess the drivers' exposure to noise and
vibration, after examining the working conditions of
the drivers, one complete round-trip shift was
randomly selected for each driver. Using the Svan
104 device, the daily exposure of drivers to noise
during the specified period was measured.
Concurrently, using the Svan 106 device, the daily
exposure of drivers to whole-body and hand-arm
vibration was also measured (Figure 1).

Results
The results concerning the daily exposure of city
bus drivers to noise showed that the average
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exposure was 50.79 = 3.51 decibels. Further
investigations in this area revealed that 31 drivers
(30.1%) had an exposure level equivalent to or
greater than 82 decibels, which exceeded the
recommended limit [27-29].

The average equivalent vibration acceleration to
which drivers were exposed, both whole-body and
hand-arm, were 0.62 + 16.0 and 0.44 + 0.06 meters
per second squared, respectively. The results also
indicated that out of 103 drivers, 12 individuals
(11.7%) were exposed to levels exceeding the
recommended whole-body vibration limit of 0.43
meters per second squared. The occupational stress
results and its components among the drivers are
summarized in Table 1.

Based on the findings in Table 2, a weak positive
correlation was observed between the equivalent
noise level and occupational stress, as well as
interpersonal relationships and physical conditions,
which was statistically significant (P<0.05).

The results indicated that only the equivalent noise
level (B=0.404; P<0.001) was able to significantly
predict occupational stress in the presence of other
variables (Table 3).

There is a weak positive correlation between the
measured and predicted values of occupational
stress. The coefficient of determination for the
developed regression model for predicting
occupational stress was 0.206, meaning that the
selected variables could predict 20.6% of the
variation in occupational stress.

Discussion

The nature of the profession of bus driving is
inherently stressful, compounded by the fact that
bus drivers are regularly exposed to several harmful
factors on a daily basis, which can pose a threat to
their health [7, 8, 30-32]. Extensive studies on bus
drivers within the country have shown that bus
drivers are exposed to noise levels ranging between
74 to 82 decibels [33-35]. The present study also
revealed that approximately one-third of the drivers
(31 individuals, equivalent to 30.1%) had an
exposure level of 82 decibels or higher, which
exceeds the ACGIH standard and thus could be
considered a concern. In this study, the eight-hour
equivalent whole-body vibration acceleration was
0.62 meters per second squared. A study conducted
by Nasiri et al. at Tehran's City Bus Company
showed that bus drivers' exposure to whole-body
vibration fell below the permissible limit [35].
Additionally, the average equivalent hand-arm
vibration acceleration recorded in this study was
0.44 meters per second squared, which was lower
than the permissible eight-hour exposure limit (0.5
meters per second squared) and the caution zone
(2.5 meters per second squared). Therefore, a
similar approach is recommended for reducing
drivers' exposure to vibration, as was suggested for
controlling noise exposure.

The present study demonstrated that the average
occupational stress score among bus drivers is
55.177, which is higher than a study conducted by
Golmohammadi et al. on urban bus drivers in
Hamedan in 2011 [36]. Various factors contribute
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to occupational stress among bus drivers.
According to the results of this research, there is a
weak but statistically significant positive correlation
between the equivalent noise level and
occupational stress. Furthermore, some studies
have indicated that noise can be related to the
occurrence of job stress through the secretion of the
hormone cortisol [37]. There are very few findings
related to the effect of human vibration on
occupational stress. According to a study by
Ljungberg and Neely, short-term exposure to
vibration does not have a significant effect on
cortisol hormone changes (as a stress hormone)
[38]. In a review study, exposure to vibration has
been associated with various health issues, such as
cardiovascular  problems and cancer [39].
According to a 50-year review study conducted by
Johnson and colleagues, the most important factors
causing occupational stress among bus drivers are
inadequate ergonomic conditions, shift work, and
long working hours during the day [40]. The current
study aimed to collect field documentation
regarding bus drivers' exposure to noise and human
vibration.

Conclusion

According to the results of this study, the
prevalence of severe occupational stress among
Hamedan city bus drivers was 4.87%, which
requires serious attention. Various factors
contribute to the emergence of occupational stress
in drivers. This study emphasized two harmful
occupational factors: noise and vibration. The
results of the regression model fitted to predict
occupational stress showed that among the
examined factors, only noise exposure could
significantly predict changes in occupational stress.
Therefore, controlling drivers' exposure to noise
can be considered a fundamental measure in
dealing with occupational stress in these
individuals.

It is recommended that a comprehensive program
be designed for periodic maintenance, servicing,
and use of new buses while phasing out older
buses, in order to control drivers' exposure to noise
and vibration.
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