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E D I T O R I A L

Editorial: Prevention of musculoskeletal pain among  
professional drivers

J Occup Health published a systematic review of the preva-
lence of musculoskeletal pain among professional drivers.1 
The meta 12-month prevalence estimates of musculoskeletal 
pain for specific body regions were calculated with a total 
sample size of 18 882 respondents. The sample was pooled 
from 56 cross-sectional, case-control, or prospective co-
hort studies from 23 countries that reported the prevalence 
of musculoskeletal pain in professional drivers. Findings of 
the review show that the low back was the most frequently 
reported body region for musculoskeletal pain with a meta 
mean prevalence rate of 53% (N = 9998), followed by neck 
(42.4%, N = 3480), shoulder (39.2%, N = 2751), and other 
body regions. Collectively, the prevalence rates of muscu-
loskeletal pain indicate that professional drivers are at an 
increased risk of developing musculoskeletal pain in many 
body regions, compared with other occupational groups.

The review was the first to calculate the meta prevalence 
rates of musculoskeletal pain for nine body regions in pro-
fessional drivers. The findings highlighted the severity of the 
global musculoskeletal problem in professional drivers, in 
particular, low back pain (LBP). It, however, did not review 
the magnitudes of the musculoskeletal problem in terms of 
sickness absence, disability, total healthcare cost, and other 
societal burden. LBP is the pre-cursor for underlying spinal 
or musculoskeletal disorders (MSDs), which have caused 
significant burden to individuals and the society as a whole. 
The Global Burden of Disease 2017 study demonstrated that 
among 354 diseases and injuries, LBP was ranked highest in 
terms of leading casue of disability and years lived with dis-
ability.2 Katz estimated the total costs of LBP in the United 
States exceed $100 billion per year, with approximately one 
third accounted for by direct medical expenses and two thirds 
resulting from indirect costs, such as productivity loss and 
sickness absence.3

Despite the absence of information on the direct economic 
impact of musculoskeletal pain in professional drivers, the 
high prevalence of musculoskeletal pain among professional 
drivers warrants research into interventions that are effec-
tive in reducing the risk factors for musculoskeletal pain. To 

devise effective interventions, understanding the contributing 
factors of musculoskeletal pain in various body regions is im-
perative. The studied physical risk factors for musculoskele-
tal pain in professional drivers are prolonged and constrained 
sitting, whole body vibration (WBV) from the seat, and the 
long duration of driving.4 In many studies, LBP is associ-
ated with an increasing number of driving hours per day and 
length of employment. Seating comfort and design is often 
studied for reducing the risk factors associated with vibration 
and poor spinal posture (ie, loss of lordosis). Work-related 
psychosocial factors have been linked to LBP among profes-
sional drivers. High job strain, effort-reward imbalance, lack 
of supervisory support, and organizational injustice are typ-
ical psychosocial stressors associated with an increased risk 
of LBP.5 Among professional drivers, taxi and truck drivers 
may be engaged in baggage and manual materials handling, 
respectively. These additional physical exertions increase 
their exposure to the physical risk factors for musculoskel-
etal pain. It should be noted that most of the evidence in the 
literature described above is based on cross-sectional studies 
with a limited power of inferring causal pathways from the 
risk factors.

The review in this issue indicates a lack of prospective 
studies investigating the relationship between the incidence 
of musculoskeletal pain and contributing factors. Four of 
five prospective studies found in the literature came from 
Dr Bovenzi's research group. Their 2006 study investigating 
the dose-response relationship between WBV and three LBP 
outcome measures (12-month incidence of LBP, high pain 
intensity, and LBP disability) provides significant evidence 
in the dose-response relationship. That recent study supports 
one of the main findings in a landmark review conducted by 
the National Institute for Occupational Safety and Health 
(NIOSH) in 1997. That is, after controlling personal, work-
place psychosocial factors and other physical risk factors, 
there is strong evidence that a dose-response relationship be-
tween WBV and LBP exists.

Please notice that the psychosocial factors in Dr Bovenzi's 
series of studies were not found to be significantly associated 
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with the 1-year incidence of various LBP outcomes. This find-
ing about the effects of psychosocial factors on LBP is incon-
sistent with that from an earlier prospective study reported by 
Krause et al in 1997. In Krause et al's study, both physical and 
psychosocial factors were simultaneously and independently 
associated with back or neck pain. The conflicting results 
are most likely due to the discrepancies in the study meth-
odologies and the definitions of muscular pain. In Krause 
et al's study, all physical and psychosocial variables were 
based on a self-reported questionnaire, while in Bovenzi's 
studies, WBV was measured objectively as the main physi-
cal risk factor along with an interview-based questionnaire 
survey for manual materials handling and psychosocial fac-
tors. Although both studies employed the psychosocial scales 
from the Karesek's job strain model, the scales and the calcu-
lation methods for the scores of the subscales were different. 
The sample size and follow-up period in Bovenzi et al's 2006 
study were 202 and 1-2 years, while those in Krause et al's 
1997 study were 1449 and 7.5 years, respectively. With the 
smaller sample size and shorter follow-up period in Bovenzi 
et al's 2006 study, their study is less likely to have a sufficient 
statistical power to detect significant psychosocial effects. In 
2004, Krause and his colleagues published another study fo-
cusing on the incidence of workers' compensation records for 
the first episode of LBP during 7.5 years of follow-up period. 
With the more stringent definition of LBP using medically 
related insurance data, Krause et al found a strong associa-
tion between weekly driving hours and incidence of severe 
low back injuries, suggesting a strong causal role of oper-
ating transit vehicles in developing low back injuries. The 
most interesting finding in that study is a reduction in driving 
hours to 20-30 hours per week eliminated about 60% of se-
vere low back injuries. This simple administrative control is 
in line with the suggested risk control strategy from a review 
of interventions in public transportation studies in Europe.6 
A reduction in weekly driving hours can lead to a signifi-
cant decrease in sickness absence and cost savings for the 
employer.6

Collectively, findings from these prospective studies sup-
port the case that four research areas for improving the under-
standing of the relationship between risk factors and MSDs 
in professional drivers deserve further evaluation. The first 
area is the utilization of emerging technologies (eg, wearable 
motion sensor or computer vision) to quantify the character-
istics of physical risk factors, such as WBV from the seat, 
the driver's sitting behavior, the posture while driving, and 
manual materials handling tasks. The continuous monitoring 
of objective risk data (as opposed to questionnaire-based risk 
quantifications) in professional drivers is sparse in the litera-
ture. The objective risk data may provide insightful strategies 
for mitigating physical risk factors effectively. Additionally, 
the data will help quantify accurate driving hours and be-
haviors for developing a precise dose-response relationship 

between driving hours and MSDs. Second, the advent of au-
tonomous vehicles in the near term may provide new ways 
of interventions. Research into the interactions between pro-
fessional drivers and autonomous or semi-autonomous vehi-
cles may shed new light on interventions. Third, research is 
needed to investigate the roles that various aspects of psycho-
social stress play in the development of MSDs. The effects of 
interactions between psychosocial and physical risk factors 
on developing MSDs in professional drivers are still unclear 
and may be different from those working in the manufactur-
ing and construction industry sectors who are typically not 
exposed to WBV and constrained sitting. Finally, a total of 
17 studies were rated high quality (ie, low risk of bias) in the 
systematic review. However, only two high-quality studies 
came from Asia, specifically, China. Unfortunately, these two 
high-quality studies were of cross-sectional design, which 
cannot provide causal relationships between risk factors and 
MSDs. To assess the global impact of MSDs in professional 
drivers, there is a need for MSD studies of longitudinal de-
sign that are representative of all geographic industrialized 
areas.
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