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Abstract.
BACKGROUND: Work-related musculoskeletal pain is a major occupational problem. Those with pain in multiple sites
usually report worse health outcomes than those with pain in one site.
OBJECTIVE: This study explored prevalence and associated predictors of multi-site pain in health care sector employees.
METHOD: Survey responses from 1348 health care sector employees across three organisations (37% response rate) collected
data on job satisfaction, work life balance, psychosocial and physical hazards, general health and work ability. Musculoskeletal
discomfort was measured across 5 body regions with pain in ≥ 2 sites defined as multi-site pain. Generalized linear models
were used to identify relationships between work-related factors and multi-site pain.
RESULTS: Over 52% of the employees reported pain in multiple body sites and 19% reported pain in one site. Poor work life
balance (PRR = 2.33, 95% CI = 1.06–5.14). physical (PRR = 7.58, 95% CI = 4.89–11.77) and psychosocial (PRR = 1.59, 95%
CI = 1.00–2.57) hazard variables were related to multi-site pain (after controlling for age, gender, health and work ability.
Older employees and females were more likely to report multi-site pain.
CONCLUSION: Effective risk management of work related multi-site pain must include identification and control of
psychosocial and physical hazards.
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1. Introduction

Musculoskeletal disorders (MSDs) are a major
occupational health and safety problem in both devel-
oping and developed countries [1, 2]. Prevalence

∗Address for correspondence: Dr. Jodi Oakman, Department of
Public Health and Human Biosciences, Faculty of Health Sciences,
La Trobe University, Bundoora, VIC 3086, Australia. Tel.: +61
3 9479 3235; Fax: +61 9479 5784; E-mail: J.Oakman@latrobe.
edu.au.

rates of MSDs have increased by 45% over the past
20 years [3] despite significant attempts at reduc-
ing their incidence. MSDs are complex with multiple
causal pathways and pain is often reported in more
than one site [4]. Worse health outcomes have been
reported for those who report pain in multiple sites
compared to those with only one pain site [5–7]. This
limited progress in reducing MSD prevalence sug-
gests current approaches to MSD risk management
need reassessment [8]. This paper aims to contribute
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additional insights to this important area by investi-
gating the relevant work place predictors of multi-site
pain in a population of health care sector employees.

Prevalence rates of multi-site pain have been
reported between 54–84% [5, 9–11] depending upon
the definition of multi-site pain used. One population-
based study reported that pain in one site did not
predict disability risk but when pain was part of a
more general pain condition (in multiple sites), dis-
ability risk was increased [12]. Multi-site pain has
been associated with higher levels of workplace dis-
ability (absenteeism, sick leave), and more frequent
consultations with primary care practitioners [13]
compared to those reporting pain in only one area [5,
14, 15]. Others have reported associations between
multi-site pain and adverse effects on non-work activ-
ities [12, 16].

Working lives will need to be extended to man-
age the impact of population ageing [17]. Ensuring
individuals have the capacity to continue working
is critical to enable an extended working life [18].
Higher rates of multi- site pain have been reported
in older workers compared to their younger coun-
terparts [15, 19]. In addition, some studies have
reported high numbers of workers leaving work
prior to official retirement ages due to musculoskele-
tal problems [20–22]. Those aged between 51–62
employed in physically demanding occupations have
reported MSD prevalence rates 15% higher than
their more sedentary counterparts [23]. However,
the relationship between age and multi-site pain is
not clear-cut and some inconsistencies have been
reported. Yeung and colleagues [11] reported that
age was significantly associated with pain in two
to three body regions. Coggon et al. [19] reported
that older employees (50–59 years) had a high preva-
lence of multi-site pain (adjusted prevalence rate ratio
(PRR) = 2.6, 95% confidence interval = 1.9–3.7). In
contrast, some studies have reported higher preva-
lence of multi-site pain among younger employees
[14, 24].

In order to effectively manage risks associated
with multi-site pain accurate identification of all
relevant workplace hazards is required [5, 19, 25,
26]. This may entail different approaches to those
currently used to manage MSDs; however, greater
clarity is needed about the relative importance of
association of work-related factors with multi-site
pain to assist with the development of appropri-
ate tools to assist with risk management [8]. Most
research in multi-site pain has been undertaken
in a European context, with some exceptions [11,

27]. The Australian context remains relatively unex-
plored. Whilst a large body of literature supports
the link between work-related factors-physical and
psychosocial-with MSDs [28–31] less has been
reported about the relationship between these fac-
tors and multi-site pain [24, 32]. The current study
aims to address this gap through determining the
prevalence of multi-site pain in Australian health
care sector employees. In addition, the relationship
between work-related factors, age, gender and multi-
site pain will be explored.

2. Methods

2.1. Participants and procedure

Two large hospital networks and one ambulance
service in Melbourne, Australia participated in the
current study. In 2011, a total of 3643 questionnaires
were sent to all employees in selected occupational
groups (Paramedics, allied health, patient orderlies,
food services assistants, cleaners and allied health
personnel), with a 37% response rate (N = 1348).
General reminders were sent to participants, these
could not be personalised as the questionnaires were
sent anonymously. Mean age of respondents was 41.5
years (SD = 11.6, Range 19–74). Older workers were
defined as 45 years or older [33].

Ethics approvals were obtained through La Trobe
University (FHECC11/54) and the health care organ-
isations involved.

2.2. Measurement of variables

A previously administered questionnaire was used
in this study [34]. Measures of age, gender, dis-
comfort/pain, workplace physical and psychosocial
hazards, general health, work ability, job satisfaction
and work life balance are included.

2.2.1. Discomfort/pain
Frequency of discomfort/pain rating was recorded

separately for five body regions with a question “how
often have you felt discomfort or pain in the past six
months?” The replies were from 0 to 4 (0 = never to
4 = almost always). Scores for each body region were
dichotomised at the median [24] (less than median:
0 = mild; more than median: 1 = severe). Cut-off or
the median values for neck and shoulder, hands and
fingers, arms, middle to lower back, and hips bot-
tom, legs, and feet were 2, 1, 1, 2 and 2, respectively.
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Fig. 1. Different anatomical area of body.

Dichotomised variables were summed to express a
variable representing the number of areas reported
with severe pain. In order to examine pain in multi-
ple body sites, the resultant variable was categorized
into two. Multi-site pain was defined as those respon-
dents with 2 or more areas of pain [5]. Zero or one
was considered as not having multi-site pain.

2.3. Work-related variables

2.3.1. Psychosocial hazards
Psychosocial hazards were assessed using a mod-

ified version (26-items) of the Work Organisation
Assessment Questionnaire (WOAQ) [35]; two items
on work life balance were removed, which pilot test-
ing had shown were difficult to understand. Samples
items include: Please rate how good or bad, over the
last 6 months the following has been: “your pace of
work”, “your workload”. Responses were measured
from 1 to 5, major problem to very good. Results were
categorized using tertile values (low, medium, high).
Cronbach’s alpha for psychosocial hazard was 0.94.

2.3.2. Physical hazards
Physical hazards were measured with a question

“how much of the time (last 6 months) do you . . . .”
and 12 items were included (e.g. you do very repeti-
tive work – repeating same actions every few secs or
mins, work in twisted or awkward postures? or push
or pull things, using some force?) replies were mea-
sured from 1 (never or hardly ever) to 5 (= almost

all the time). Summing of all 12 items created the
composite variable, a categorical variable was created
using tertile values (low, medium, high). Cronbach’s
alpha was 0.84

2.3.3. Hazardous personal states
Participants were asked to rate their general health

from 1 (poor) to 5 (excellent). For this analysis three
categories were created by combining 1 and 2 ‘poor’,
3 as ‘good’ and 4 and 5 ‘very good’. Work ability was
assessed with a single question asking respondents
to rate current work ability compared to their own
lifetime best (i.e. with the question “Assume that your
work ability at its best has a value of 10 points. How
many points would you give your current ability to
work? (0 means that you cannot currently work at all,
10 means working ability is at its best”). Scores range
from 0 (cannot currently work at all) to 10 (ability to
work is at its best) and was categorized into excellent
(score 10), good (score 9), moderate (score 7 to 8) and
poor (scores 0–6) work ability consistent with others
reporting of the measure [5].

Single item measures of job satisfaction and work
life balance were also included. Questions were
“How happy are you with your job here, as a whole.
taking everything into account?” and “How satisfied
are you with the balance between your home life and
work – considering how much time and energy you
have?”. Response options ranged from very dissatis-
fied (1) to highly satisfied (5), a categorical variable
was created using tertile values (low, medium, high).
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Table 1
Prevalence of localized and multiple site pain during the last six month by gender and age group

All Women Men p-value§ Younger Older p-value
N = 1348 (%) N = 601 % N = 733 % N = 754 % N = 563 %

Pain site
Neck, shoulder 528 (39.1) 262 44.3 264 36.2 0.002 302 40.4 217 38.9 0.307
Hands, fingers 648 (48.5) 300 50.5 341 46.8 0.098 318 42.5 314 56.3 <0.001
Arms 654 (49.1) 287 48.7 361 49.5 0.409 328 43.9 311 56.1 <0.001
Middle/lower back 553 (41.3) 261 43.9 291 39.8 0.076 317 42.2 226 40.4 0.284
Hips, bottom, legs 540 (40.2) 269 44.8 266 36.4 0.001 259 34.4 265 47.6 <0.001

Multi-site pain 0.012 0.003
No pain 314 (29.1) 115 24.3 194 32.6 188 31.1 117 26.1
One-site pain 200 (18.6) 94 19.9 106 17.8 129 21.3 70 15.6
Multi-site pain 564 (52.3) 264 55.8 295 49.6 288 47.6 262 58.4
Missing 270 130 – 138 – 155 – 113 –

§ P-value obtained from chi-square test. Significant result are shown in bold.

2.4. Statistical analysis

Prevalence rates of musculoskeletal pain in single
and multiple sites were calculated (see Table 1). Chi-
squared testing was used to determine differences
in pain reporting between gender and age (younger
and older employees). Significance level was set at
0.05. Generalized linear models with binary logistic
assumption were used to calculate the prevalence rate
ratios (PRR) and their 95% confidence intervals (CIs)
for the relationship between individual, physical and
psychosocial factors at work for multi-site pain. All
possible determinants (work-related, health and work
ability) were first examined in bivariate and then mul-
tivariate models. Risk factors were fitted to a model
to calculate the association of work related variables
with multi-site pain in three different models. Model
1 examined bivariate associations of variables with
multi-site pain, Model II and III examine multivari-
ate associations. For items with missing values on less
than 5% of cases, the missing value was replaced with
sample mean scores by organisation [36]. All statisti-
cal analysis was performed using statistical software
SPSS version 21. PRRs and 95% confidence intervals
(CIs) were used as a measure of association.

3. Results

3.1. Prevalence of multi-site pain

Prevalence of musculoskeletal pain is shown in
Table 1 for single and multiple body sites. Of those
who reported having some discomfort, 71% reported
pain in at least one body area with 52% of this group
reporting pain in two or more body regions.

Areas of pain most commonly reported were arms,
hand/fingers and middle/low back pain across all

respondents (Table 1). Examination of pain distribu-
tion by gender affords a different pattern. For women,
the most frequently reported area of discomfort was
hand and finger pain, whilst for men it was arm pain.

Significantly higher numbers of women (56%)
reported pain in multiple body sites compared to men
(50%). Older employees (58%) were more likely to
report multi-site pain than their younger counterparts
(see Table 2). Across all respondents pain was most
commonly reported in the upper limbs (hands/fingers
and arms). Distribution patterns differed by gender,
more women reporting neck and shoulder pain (44%)
compared to men (36%), and also more hip and
leg pain (45% for women and 36% for men) (see
Table 2).

Descriptive results and prevalence rates of multi-
site are presented in Table 2. Older age employees
comprised about 43% of the respondents. Over half
the respondents reported high or moderate levels of
job satisfaction. However, for those with low job
satisfaction (41%), 67% reported multi-site pain.
Although few (7%) employees reported poor work
life balance, reporting of multi-site pain was high
(83%). For those exposed to high levels of psychoso-
cial hazards (33%), 75% of respondents reported
having multi-site pain. A similar pattern was found
for those exposed to high levels of physical hazards.
Around 15% of employees reported poor general
health and about 28% of the employees had poor work
ability. Only 10% of respondents reported excellent
work ability.

3.2. Work-related factors associated with
multi-site pain

Table 3 shows bivariate and multivariate relation-
ships between work-related variables and multi-site
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Table 2
Distribution of study variables in total sample and by multi-site

pain

Characteristics Total sample Multi-site pain P-value§

N = 1348 % N = 564 %

Age (Years) <0.001
<45 753 57.3 288 47.6
≥45 562 42.7 262 58.4

Gender 0.025
Male 732 55.0 295 49.6
Female 600 45.0 264 55.8

Job satisfaction <0.001
High 163 12.1 33 25.4
Medium 632 47.0 230 46.3
Low 551 40.9 301 66.7

Work life balance <0.001
High 764 56.8 250 41.1
Medium 484 36.0 245 63.5
Low 98 7.3 68 82.9

Psychosocial hazard <0.001
Low 427 33.3 113 33.4
Medium 432 33.6 165 48.7
High 425 33.1 264 74.8

Physical hazard <0.001
Low 480 36.6 109 28.9
Medium 444 33.9 200 56.7
High 387 29.5 241 75.1

General health <0.001
Very good 643 48.0 178 35.0
Good 498 37.2 235 60.7
Poor 198 14.8 148 83.6

Work ability <0.001
Excellent 132 10.1 33 30.8
Good 195 14.9 165 38.2
Moderate 613 47.0 198 61.1
Poor 365 28.0 148 79.6

§ P-value obtained from chi-square test. Significant result are
shown in bold.

pain. All measures were significantly associated with
multi-site pain in the bivariate model.

The strongest bivariate association among work-
related factors was medium to high levels of
physical hazards (PRR = 7.40, 95% CI = 5.28–10.37).
Medium to high levels of psychosocial hazards were
also strongly related to multi-site pain in the bivari-
ate model (PRR for high psychosocial hazard = 5.90,
95% CI = 4.24–8.21). Model II found that with age,
gender, work-related variables, job satisfaction and
work life balance, the association of both physical and
psychosocial hazards was reduced but remained sta-
tistically significant. However, the impact of older age
and being female on multi-site pain became stronger.
In the final model (Model III) general health and
work ability variables were added to Model II, the
association of physical hazard with multi-site pain
was stronger (PRR for high physical hazards = 7.58,
95% CI = 4.89–11.77). However, the relationship
between psychosocial factors and multi-site pain was

reduced (PRR for high psychosocial hazard = 1.59,
95% CI = 1.00–2.57). Older age (PRR = 2.55, 95%
CI = 1.80–3.59) and female employees (PRR = 2.09,
95% CI = 1.49–2.93) remained significantly associ-
ated. Job satisfaction was no longer significantly
associated with multi-site pain in the final model but
poor work life balance remained a predictor variable
(PRR = 2.33, 95% CI = 1.06–5.14).

Good or poor general health (PRR = 2.26/5.95,
95% = 1.60–3.19/3.43–10.31, respectively) and poor
work ability (PRR = 2.73, 95% CI = 1.41–5.26) were
also significantly related to a higher likelihood of
reporting multi-site pain.

4. Discussion

The aim of the current study was to determine
prevalence and work-related determinants of multi-
site musculoskeletal pain. A secondary aim was
to explore potential age and gender differences in
reporting of multi-site pain amongst employees in
three Australian health care sector organisations. A
high prevalence of musculoskeletal pain was found
with 71% of respondents indicating pain in at least
one body area. Point prevalence of multi-site pain
in the study population was 52% (56% of women
and 50% of men), (48% younger and 58% of older
employees). Older employees and women were more
likely to report multi-site pain. Those who were
exposed to high levels of workplace physical and psy-
chosocial hazards, poor work ability and work life
balance were more likely to report multi-site pain.

Others have reported high prevalence of multi-site
pain, although little has been described in the liter-
ature in relation to an Australian population [5, 10,
11, 15, 32]. The significant cultural and contextual
issues around work-related pain mean the current
study makes a useful contribution to the literature on
multi-site pain. The relationship with older workers
and increased prevalence of musculoskeletal pain has
been reported previously but findings are inconsis-
tent [14, 24]. The complex nature of musculoskeletal
pain development is a likely contributing factor to
these inconsistencies. Cumulative exposure to a range
of hazards has been reported as a significant factor
in predicting multi-site pain [10, 24]. In the current
study employment history, a possible proxy for haz-
ard exposure, was not recorded and as such cannot
be explored more fully. However, the significant rela-
tionship between age and multi-site pain is of interest
in the context of an ageing workforce and the need
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Table 3
Prevalence rate ratios (PRR) with their 95% confidence intervals (CI) for multi-site pain due to various factors

Characteristics PRR, 95% CI
Model I Model II Model III

Age (Years)
<45 1.0 1.0 1.0
≥45 1.54 (1.20–1.97) 2.73 (1.98–3.77) 2.55 (1.80–3.59)

Gender
Male 1.0 1.0 1.0
Female 1.28 (1.00–1.67) 1.98 (1.44–2.71) 2.09 (1.49–2.93)

Job Satisfaction
High 1.0 1.0 1.0
Medium 2.53 (1.64–3.90) 1.45 (0.87–2.43) 1.18 (0.67–2.07)
Low 5.89 (3.79–9.16) 2.21 (1.22–4.01) 1.52 (0.79–2.92)

Work life balance
High 1.0 1.0 1.0
Medium 2.49 (1.91–3.25) 1.46 (1.03–2.06) 0.96 (0.66–1.40)
Low 6.97 (3.83–12.67) 2.98 (1.45–6.12) 2.33 (1.06–5.14)

Psychosocial hazard
Low 1.0 1.0 1.0
Medium 1.88 (1.38–2.57) 1.16 (0.79–1.70) 1.12 (0.74–1.68)
High 5.90 (4.24–8.21) 2.13 (1.36–3.33) 1.59 (1.00–2.57)

Physical Hazard
Low 1.0 1.0 1.0
Medium 3.21 (2.36–4.36) 3.10 (2.17–4.45) 3.76 (2.53–5.57)
High 7.40 (5.28–10.37) 6.60 (4.41–9.88) 7.58 (4.89–11.77)

General health
Very good 1.0 1.0
Good 2.87 (2.18–3.77) 2.26 (1.60–3.19)
Poor 9.49 (6.12–14.70) 5.95 (3.43–10.31)

Work ability
Excellent 1.0 1.0
Good 0.89 (0.52–1.53) 1.03 (0.52–2.05)
Moderate 2.20 (1.41–3.45) 1.50 (0.83–2.71)
Poor 6.64 (4.08–10.78) 2.73 (1.41–5.26)

Model I: Bivariate analysis. Model II: Work related factors adjusted for age and gender. Model III: Model II +
general health and work ability. Significant result are shown in bold.

to focus on prevention activities across the whole
working life.

4.1. Health work ability and multi-site pain

The significant relationship between poor general
health with pain in multiple body sites in our study
was not surprising [15, 37]. Our results suggests a
graded relationship between impaired overall health
and multiple sites pain consistent with other findings
[7, 15]. A significant relationship between work abil-
ity and multi-site pain in our study is also consistent
with findings of earlier research where poor work
ability was a strong predictor of multi-site pain [5,
14, 15].

4.2. Work-related factors and multi-site pain

Physical hazards were strongly associated with
multi-site pain by more than seven fold for those

exposed to high physical hazards and is consistent
with other findings [24, 38]. In our study, psychoso-
cial hazards were also associated with pain in multiple
body sites in both bivariate and multivariate analysis.
However, in the final model of multivariate analy-
sis the association of psychosocial hazards reached
only boarder line significance. This is somewhat
unexpected as the significant influence of psychoso-
cial factors on multi-site pain has been previously
described [10, 32]. More specifically, a moderate rela-
tionship was reported in a cross sectional study of
Greek employees, between workplace support and
multi-site pain [10]. In contrast, a study of Finnish
employees over a 4-year period examining psychoso-
cial factors and multi-site pain found only a weak
relationship between the two measures [24]. Further
investigation into the measure of multi-site pain is
required, in relation to the aforementioned studies
the influence of culture may explain contribute to the
reported findings.
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Health care work has been identified as high risk for
developing MSDs [34, 39]. Australian data on work-
related injuries (which include MSDs) indicate that
the health and community services sector have one of
the highest worker’s compensation claims rates [40].
Workers in the healthcare sector undertake a range of
physically and cognitively demanding tasks that have
been linked to the development of MSDs [41, 42]. A
weak association was found between multi-site pain
and psychosocial factors in the multivariate analysis;
however, those reporting high levels of psychoso-
cial hazards also had a high prevalence of multi-site
pain.

Workplace risk management strategies should
focus on identification of all relevant hazards and
risks. Multi-site pain remains relatively unexplored,
and further research is required to understand the
complex relationship between workplace risk factors
and the development of multi-site pain. The rapidly
ageing workforce will place increasing pressure on
employees to remain employed for longer; so reduc-
ing the incidence of all pain, to ensure workers have
capacity to stay is an important part of develop-
ing successful workplace retention strategies [17].
A paucity of intervention-based research identifying
successful retention strategies for older workers cre-
ates some knowledge gaps that need to be addressed
[43]. Reduction of MSDs should be seen as a high
priority in this context.

Study findings should be considered in the context
of several methodological limitations. The cross-
sectional design of the study does not allow inference
of causal associations to be drawn. A relatively low
response rate and no information on non-respondents
may contribute to bias in the findings of our study.
Information on covariates such as smoking, body
mass index and physical activity of the study par-
ticipants was not collected due to the limitations
on data collection, others have reported these fac-
tors as important determinants of multi-site pain
[44]. In addition, the presence of musculoskeletal
pain could enhance employee awareness of physi-
cal demands and increase the likelihood of reporting
such activities [10]. Negative affectivity or tendency
for somatization was not measured, and may influ-
ence participant reporting behavior. The perception
of pain and other exposure variables were mea-
sured through self-administered questionnaires, no
clinical measurement of pain were used. Recall
bias was possible but the risk reduced due to the
time frame of pain reporting (during the last six
months).

5. Conclusion

This cross-sectional study found a higher preva-
lence of multi-site musculoskeletal pain compared
to single-site pain among Australian health care sec-
tor employees. In addition, workplace physical and
psychosocial hazards and poor work life balance
were related to multi-site pain. Older employees and
women were also more likely to report multi-site
pain. In the context of an ageing population reduction
of multi-site pain is important to maximize oppor-
tunities for workers to remain actively employed.
Accurate identification of all relevant hazards and
risks for multi-site pain is a critical first step in achiev-
ing this.
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C-H. Do physical or psychosocial factors at work predict
multi-site musculoskeletal pain? A 4-year follow-up study
in an industrial population. Int Arch Occup Environ Health
2013;86:581-9.

[25] Alexopoulos EC, Stathi I-C, Charizani F. Prevalence of
musculoskeletal disorders in dentists. BMC Musculoskeleta
Disord 2004;5:16.

[26] Solidaki E, Chatzi L, Bitsios P, Coggon D, Palmer KT,
Kogevinas M. Risk factors for new onset and persistence
of multi-site musculoskeletal pain in a longitudinal study of
workers in Crete. Occup Environ Med 2013;69:485-92.

[27] Cho NH, Kim I, Lim SH Kim HA. Prevalence of widespread
pain and its influence on quality of life: Population study in
Korea. J Korean Med Sci 2012;27:16-21.

[28] Bongers PM, Kremer AM, Ter Laak J. Are psychosocial
factors, risk factors for symptoms and signs of the shoulder,
elbow, or hand/wrist? A review of the epidemiological lit-
erature. Am Jr Ind Med 2002;41:315-42.

[29] Nahit ES, Hunt IM, Lunt M, Dunn G, Silman AJ, Macfarlane
GJ. Effects of psychosocial and individual psychological
factors on the onset of musculoskeletal pain: Common and
site-specific effects. Ann Rheum Dis 2003;62(8):755-60.

[30] Macfarlane GJ, Pallewatte N, Paudyal P, Blyth FM, Coggon
D, Crombez G, Linton S, Leino-Arjas P, Silman AJ, Smeets
RJ, van der Windt D. Evaluation of work-related psy-
chosocial factors and regional musculoskeletal pain: Results
from a EULAR Task Force. Ann Rheum Dis 2009;68(6):
885-91.

[31] Gerr F, Fethke NB, Merlino L. A prospective study of mus-
culoskeletal outcomes among manufacturing workers: I.
effects of physical risk factors. Human Factors 2014;56:112-
30.

[32] Haukka E, Leino-Arjas P, Ojajärvi A, Takala EP, Viikari-
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