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Abstract. 1

BACKGROUND: Musculoskeletal disorders are a leading cause of work-related ill health, and a major cost burden for the
individual, industry and the community. Despite the broad range of risk factors that have been identified, most studies have
focused only on specific oceupations or categories of risk factors, meaning that there is limited understanding of the relative
contributions of individual and organisational, physical and psychosocial factors.

OBJECTIVE: This cross-sectional survey of workers in medium-to-large workplaces in South Australia sought to examine a
broad range of factors within various workplaces and indusiries.

PARTICIPAuS: 404 workers from 29 workgroups and 23 separate companies participated in the research.

METHODS: Questionnaires were administered face-to-face, assessing demographic and job characteristics, safety climate, mus-
culoskeletal pain and discomfort (MSPD) and job satisfaction. Potential predictors were grouped in terms of personal/job and
organizational characteristics and associations with MSPD examined.

RESULTS: A considerable proportion of workers (409%) had experienced MSPD in the last 7 days and 15% had experienced
severe MSPD. In a multivariate model, four variables were found to be significantly associated with MSPD, namely being aged =
40 years (adjusted odds ratio = 1.73}, overall job satisfaction (negatively associated) (AOR = (.37), medium (vs. large ) company
size (AOR = 1.80) and workgroup safen:limale score (negatively associated) (AOR = 0.58).

CONCLUSIONS: The results confinm alink between non-physical factors and work-related musculoskeletal disorders, suggest-
ing that these factors S]‘lnd received increased attention as part of overall health and safety strategies. Organizations should give
greater consideration to both the satisfaction of their employees and organizational factors that set the tone for safety climate.

Keywords: Occupational, safety climate, injury, predictor, workplace, psychosocial, job satisfaction

1. Introduction tries and have been recognized by the Uf2§d Nations

and the World Health Organization as a major cost

Musculoskeletal disorders represent a considerable
proportion of occupational injuries in many coun-
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burden for the individual, industry and the commu-
nity [1]. While estimates for the global burden of gen-
eral musculoskeletal disorders haeen published [2]
there are no similar estimates for work-related muscu-
loskeletal disorders. In the absence of accurate global
data, national statistics must be relied upon to estimate
the extent of the problem. In the USA, the most recent
Annual Survey of Occupational Injuries and Illnesses,

1051-9815/14/$27.50 (€) 2014 —10S Press and the authors. All rights reserved




262 S.K. Stewarr et al. / Musculoskeletal pain and discomfon and associated worker and organizational factors

e
conducted by the Bureau of Labor Statistics, found that
over the preceding decade musculoskeletal disorders
have consistently accounted for over one-third of all
work-related injuries and illnesses involving days away
from work [3]. Thﬂmomic cost is high. In Australia
it is estimated that the total cost of work-related injury
and illness to the Australian economy, in 2005-2006,
was $57.5 billion [4]. Musculoskeletal disorders are a
significant proportion of tREjcost; in 2003, they ac-
counted for approximately 43% of injury and disease-
aLcd workers” compensation claims in Australia [5].
In the state of South Australia, musculoskeletal disor-
ders are the most common form of occupational dis-
ease, accounting for more than 50% of workers com-
pensation claims [6].

In addition to the economic burden, there can be a
significant impact on the lives of those affected, in the
most severe cases resulting in permanent disability and
an inability to return to work.

The risk of musculoskeletal disorders has been at-
tributed to a wide range of factors; both individual
characteristics and occupational factors have been im-
plicated [7]. Based on both experimental and epidemi-
ological investigations, a number of physical occu-
pational exposures are widely accepted as increasing
the risk of musculoskeletal disorders. These factors
include repetitive tasks, awkward postfigldé or move-
ments, and application of high force [8]. There is also a
growing body of evidence relating to the link between
non-physical factors (organizational and psychosocial)
and musculoskeletal disorders. Job satisfaction is a
psychosocial factor whose link with musculoskeletal
disorders has been explored extensively, although the
findings have been less consistent than those relating
to physical risk factors. Low job satisfaction appears to
be associated particularly with back pain, in terms of
both prevalence and the severity [9-13], although Van-
dergrift et al. [14] found that the association only ex-
isted for those with high baseline physical exposures.

Another non-physical factor that has been linked
with musculoskeletal disorders is safety climate, a
component of organizational climate. A recent study
found that safety climate was negatively correlated
with musculoskeletal disorders, Le. those with low
scores were more likely to be affected [15]. Safer work
behavior was suggested as a likely mediator for this re-
lationship, supported by the finding that safety climate
was the strongest predictor of safe behavior. In another
study, the importance of safety climate was recognized
by managers who were interviewed about enablers and
barriers to making changes to improve safety [16]. The

most commonly cited facilitators were supportive man-
agement and effective communication, which are com-
ponents of safety climate. Despite the broad range of
risk factors that have been identified, most studies have
focused only on specific occupations or categories of
risk factors, meaning that there i1s limited understand-
ing of the relative contributions of individual and or-
ganisational, physical and psychosocial factors. This
cross-sectional survey of workers in medium-to-large
workplaces in South Australia assesses a broad range
of factors within various workplaces and industries,
and aims to shed some light on the relative significance
of a range of associated factors. A greater awareness
of the range of factors, both worker and organizational,
which contribute to musculoskeletal disorders 1s likely
to assist not only those with a responsbility for day-
to-day occupatonal health management but also in the
treatment and rehablitation of work-related injury.

2. Methodology/participants

2.1. Sample and procedure

Purposive sampling was used to ensure that partic-
ipants were from a range of industries at risk of mus-
culoskeletal disorders. Organizations were included in
the study if they had more than 20 employees, were
located in the South Australian capital city of Ade-
laide’s metropolitan area and contained a work group
of at least 15 employees who undertook substantially
similar manual tasks. Organizations that met these cri-
teria were identified through various means, including
company directories and employment vacancy listings.
In addition, specific industries and organizations were
targeted on the based on their high-risk status with re-
gard to musculoskeletal injury (e.g. manufacturing and
healthcare). Invitations to participate were sent to the
appropriate managers (e.g. safety managers), in most
cases by email. In a small number of cases, invitations
were sent by facsimile or post in accordance with the
ora]ization’s preference.

Each participating organization was asked to recruit
15 to 20 of its own employees (on a voluntary ba-
sis) who met the following inclusion criteria: employ-
ment on an ongoing basis, membership of the same
identifiable workgroup, and having English language
skills sufficient to complete the questionnaire. A to-
tal of 404 workers from 23 companies were recruited.
In some cases, multiple work sites within an organiza-
tion were included, resulting in a total of 29 participat-
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ing work groups. Among the sample of companies and
workgroups recruited a wide range of occupations and
tasks was represented, including those associated with
a high risk for musculoskeletal disorders.

Questionnaires were administered individually, face-
to-face and in a private room to ensure confidential-
ity. Participants were assured that access to informa-
tion from the interviews was restricted to members of
the study team (i.e. not acassiblc by employers).

The survey assessed demographic characteristics
and background information (e.g. company size, role
of rcspondeumnure). health and safety climate, mus-
culoskeletal discomfort experienced in the previous
7 days and job satisfaction.

Before commencement, each participant received a
study information sheet that stipulated that they were
free to withdraw at any time and that confidentiality
would be maintained in relation to the information that
* provided. A complaints form was pmvi@and
participants were asked to sign a consent form. Ethical
approval for this study was provided by the University
of Adelaide.

2.2, Measurement

The survey instrument was a questionnaire including
sections on demographic characteristics and working
conditions, health and safety climate, musculoskeletal
pain and discomfort and job satisfaction.

Safety climate was measured using an adapted ver-
sion of afety Climate Assessment questionnaire
originally developed by Cox and Cheyne [17]. Whysall
etal. [18] m@ed the original version to increase its
applicability to the issue of musculoskeletal disorders
in the workplace. The original questionnaire has been
extensively tested and was selected due to its reliability
and sensitivity to detect differences between occupa-
tional groups. According to the model upon which the
queslionnee is based, safety climate comprises 9 di-
mensions: management commitment, communication,
company prioritization of safety, perceived importance
of safety rules and procedures, supportive environ-
ment, involvement in hcammd safety, personal prior-
ities and need for safety, personal appreciation of risk
and work demands enable safe working. The (mn-
sion score is the aggregate of two questionnaire items,
rated on a 5-point Likert scale. For inferential statis-
tics, the overall safety climate score was calculated for
each work group, using the average score across all
of the dimensions for each of the workers within the
group. Work group scores ranged from 3.3 to 4.1, with

a median value of 3.7. Each work group score was
categorized as high (median value or higher) or low
a:wer than median value). Musculoskeletal pain and
discomfort was measured using a tool that incorporates
a body map and a scale assessing both the location and
the severity of musculcskelail pain [19,20]. The ques-
tionnaire asks participants to rate the pain/discomfort
severity for 10 different body areas on a scale of 1 to
7 (ranging from minimal to extreme) over the previous
7 days. This choice of this time period served two pur-
poses. Firstly to allow for the inclusion of workers who
had been employed for 1 year or less in their current
role (approximately 10% of workers in our study) and
secondly, to avoid introducing recall bias associated
with longer time periods among long-standing work-
ers [21]. Ratings within the range of 5 to 7 were cate-
gorized as severe. The body map and scale is provided
in Supplementary an L.

Job satisfaction was measured using a scale devel-
oped by Warr et al. [22]. This instrument has been used
widely and evidence has shown that it has good inter-
nal reliabililm;or each of the 16 items on the scale,
participants rate their level of satisfaction on a scale
of 1 to 7 (ranging from extremely dissatisfied to ex-
tremely satisfied).

2.3. Statistical analysis

The questionnaire data were entered inta\/licrosoft
Excel@‘)1 for descriptive statistical analysis. Descriptive
statistics were used to report the distribution of individ-
ual and work-related characteristics and workers’ re-
sponses regarding pain and discomfort, safety climate
and jumilisfacliou, To quantify the associations be-
tween variables, the Statistical Package for the Social
Sciences (SPSS) Version 17® was used. The corre-
lates of five outcome variables were assessed individ-
ually: “any MSPD”, severe MSPD and MSPD in the
neaT shoulders or lower back.

Firstly, bivariate logistic regression analyses were
conducted to investigate correlates of MSPD. The anal-
ysis included independent variables relating to indi-
vidual and work-related characteristics, job satisfac-
tion and safety climate. In the next stage a multivari-
ate model predicting each outcome was constructed.
Indepe ncm variables that correlated with the outcome
variable wi a p value of < 0.25 were included in
the model. In the final model, statistical significance
was defined as a two-tailed p-value of 0.05 or less.
Spearman’s rho test was used to assess correlations be-
tween work group safety climate dimension scores and
MSPD.
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Industry type and workgroup characteristics — Australian and New Zealand Standard Industrial Classification (ANZSIC)

G

Type of work (work group)

Health care and social assistance

Health care and social assistance

Health care and social assistance

Health care and social assistance

Health care and social assistance

Health care and social assistance
Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Mining

Yl ning

Professional, scientific and technical services
Professional, scientific and technical services
Professional, scientific and technical services
Public administration and safety

Public administration and safety

Public administration and safety

Social assistance services
Sorting and distribution
Nursing
Patient services
Patient services

nt services
Manufacture of metal products
Manufacture of machinery and equipment
Storage and distribution
Packing
Manufacture of metal products
Manufacture of glass and glass products
Manufacture of glass and glass products
Manufacture of glass and glass products
Printing
Manufacture of metal products
Manufacture of food products
Storage and distribution
Administrafii)
Profession, scientific and technical services
Profession, scientific and technical services
Professional, scientific and technical services
Outdoor maintenance
Library
Outdoor maintenance

Retail trade Retail service
Retail trade Retail service
Services Repair and maintenance
Services Laundry
3. Results heavy (54%). The majority of participants (87%) indi-

3.1. Industry participation

Of 198 eligible organizations invited to participate,
23 (12%) were purposively recruited into the study.
The sample comprised 61% service and 39% manu-
facturing and mining cﬁnizalions (Table 1). In terms
of size, according to stralian Bureau of Statistics
definitions [23], the majority of organizations (78%)
were large (200 or more employees) and the remainder
(22%) were of medium-size (20-199 employees).

3.2. Worker characteristics and questionnaire
responses

Table 2 presents descriptive statistics for demo-
graphic and work-related characteristics and responses
to job satisfaction and MSPD questionnaires. The me-
dian age of participants was 38 years. The median
hours worked per week was 38 and individual work-
loads were categorized by an ergonomist, according to
the criteria outlined in the Dictionary of Occupation
Titles [24], as sedentary to light (46%) and medium to

cated a'll, overall, they were satisfied with their jobs.
Forty percent reported that they had experienced mus-
culoskeletal pain and discomfort (MSPD) in the last
7 days and 15% had experienced severe MSPD. Work-
ers were asked to identify the body area(s) in which
they had experienced pain. The shoulder was the most
common location of pain (experiencedby 47% of those
who reported pain), followed by the lower back (39%)
and neck (32%). For the safety climate checklist, tak-
ing into account the mix of negatively and positively
worded items, the item that received the most posi-
tive responses was "I am strongly encouraged to re-
portunsafe conditions” (49% strongly agreed and 43%
agreed) and the most negative re sponses were given for
the construct “In my workplace the chances of devel-
oping a work-related health problem are quite high”
(16% strongly agreed and 33% agreed). Responses to
all questionnaire items are summarized in Supplemen-
tary Item 2.

3.3. Factors associated with MSPD: bivariate

To identify potential predictors of MSPD, bivari-
ate analyses were conducted. To explore the possibil-
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Fig. 1. Workplace safety climate dimension scores (ave.) according to musculoskeletal pain and discomfort (MSPD).

Table 2
Workers: characteristics and questionnaire responses

est prevalence (neck, shoulder and lower back) were
ssed separately. From Table 3 it can be seen that

Personal and job characteristics
Gender Male Female
N % N %
197 49 206 51
Age group (years) = 30 30-39 4049 =49
N % N % N %
19 30 95 24 91 23 97 24
Language™ ESB NESB
N % N %
348 89 44 11
Working hours/week <35 3544 > 44
N % N %
84 22 260 68 37 10
Sedentary/  Medum/
light heavy
N % N %
184 46 220 54

Workload

Questionnaire responses

Job satisfaction Dissatisfied Not sure Satisfied

N % N % N %
17 4 34 8 352 87
MSPD (in last 7 days) Any Severe

N % N %

6l 40 62 15

By body location:** N %
Neck 52 32

Shoulder 76 47

Upper arm 5 3

Elbow 18 11
Forearm 6 4
Wiist 30 19
Hand 15 9

Upper back 22 14
Lower back 63 39
Legs and feet 47 29

*ESB = English-speaking background; NESB = non-English-
speaking background. **Proportion of ‘any’ pain.

ity that the cause of pain varies according to the body
arca affected, factors associated with the areas of high-

age group (= 40 years), overall job satisfaction, work
group safety climate and company size were all sig-
nificantly associated with MSPD. Job satisfaction was
also associated with other specific categories: severe
MPSD and experiencing MSPD in the shoulder and
lower back. Safety climate was associated with expe-
riencing MSPD in the neck or shoulder. Industry type
was associated only with shoulder pain and exposure
to any vibration (whole body or upper limb) was asso-
ciated only with lower back pain.

3.4. Factors associated with MSPD: multivariate
model

The next step was to develop a model to describe the
alive contributions of factors associated with MSPD.
Adjusted odds ratios were determined after including
all of the independent variables fonal to be signilicant
in the bivariate analyses (Table 3). For inclusion in the
multivariate model, statistical significance was defined
as¥§vo-tailed p-value of less than 0.25.

In the multivariate model (Table 4), the indepen-
dent variables most consistently associated with the
different categories of MSPD were safety climate, age
group and job satisfaction. Safety climate was associ-
ated with all of the MSPD outcomes with the excep-
tion of the lower back. Age group was associated with
‘any” MSPD, ‘severe” MSPD and neck pain, but not
with shoulder or lower back pain. Job satisfaction was
significantly associated with all categories of MSPD
except neck and shoulder pain. Company size (medium
vs. large) was associated only with MSPD (any) and
being female and working long hours were associated
only with severe MSPD.
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Table 3
Factors associated with musculoskeletal pain and discomfort (MSPD) — bivariate analysis
- - MSPD by body location
ny MSPD Severe MSPD Neck Shoulder Lower back
OR  95% CI OR  95%CI OR 95% CI OR 95% Cl1 OR  95% CI

Personal and job characteristics

Age group (= 40 years) 153" 1.02-229" 248" 1.41-439" 175 096-317 152 092-252 141 082-242
Gender (being female) 117 078-174 151 087-261 136 075-244 123 074-203 106 0.62-1.82
Non-English speaking L10 034-354 146 067-322 086 032-231 154 0.74-321 036 0.11-1.20
background

‘Waorking 40 or more hours .01 0.63-1.60 151 083-273 120 0.63-230 127 073-223 076 0.39-148
per week

Medium to heavy workload™ 095 063-141 129 074-223 097 0354-174 086 052-141 133 077-230
Exposed t vibrtion 140 091-215 098 055-177 1.01 054-190 089 052-154 186% 1.07-3.23*

Organizational characteristics
Overall satisfaction with job 038" 021 069" 0477 024-095" 056 026-1.19 045" 023-086" 043" 022 - (1.85"
Industry type L4 069-156 077 045-133 074 041-134 056" 034-093" 128 073-225
(services vs. manufacturing)
Company size imedium vs. large) 1.64% 1.05-2356" 087 043-176 098 047-204 136 075-247 085 042-172
Safety climate of work group 0.64" 043-095" 062 036-1.08 048" 0.26-0.88" 044" 026-075" 103 060-176
(high vs. low)

*Significant, p < 0.05. "Compared with sedentary to light workload.

Table 4
Factors associated with musculoskeletal pain and discomfort (MSPD) — multivariate analysis

By body location

Any MSPD Severe MSPD Neck Shoulder Lower back
Adjusted  95% C1  Adjusted 95% CI  Adjusted  95% CI  Adjusted  95% CI  Adjusted  95% CI
OR - OR — OR - OR - OR -
Personal and job characteristics
Age group 173% L14-264% 306" 165-567" 196" 107-360" 161 095-272 146 084-254
(= 40 years)
Gender 2.12% 111 -4.05*
(being female)
Non-English 038  011-129
speaking background
Working 40 or more 227 1.16-4.46™
hours per week
Exposed o vibration 127 081 -198 1L.76  1.00-311

Organizational characteristics
Overall satisfaction 0.37* 020-070%  044* 021-094* 063 028-138 051 026-100 044% 022-0.90%
with job
Industry type (services 064 038-1.08
vs. manufacturing)
Company size 1.80* 107 -3.04%
(medium vs. large)
Safety climate of work  058% 038 -090*  0.51% 027 -0.94%  044* 023-0.82% 048 0.28 - 0.82*
group (high vs. low)

*Significant, p < 0.05. "Compared with sedentary to light workload.

3.5. Safety climate and MSPD of MSPD with the exception of lower back pain. In-
terestingly, none of the safety climate dimensions were
Since safety climate emerged as an important factor, significantly correlated with lower back pain.

the relationship was explored further by assessing each
of the 9 dimensions individually (Table 5). The anal-

ysis revealed that personal appreciation of risk, man- 4. Discussion and conclusion
agement commitment and company prioritization of
safety were the dimensions most strongly correlated Work-related MSPD is multifactorial in origin. As-

with MSPD. This was consistent across all categories sociations with a broad range of factors have been
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Table 5

Spearman’s rho correlation between workplace safety climate dimensions and musculoskeletal pain and discomfort (MSPD)

MSPD by body location

Any MSPD Severe MSPD Neck Shoulder Lower back
Dimension

Management commitment —0.19** —0.14%* —0.19* —0.25%* —0.10
Communication —0.07 —0.05 —0.07 —0.06 0.03
Company prioritization of safety —0.19** —0.13* —0.16%* —0.22%* —0.06
Perceived importance of safety mules and procedures 002 0.05 0.10 0.10 0.01
Supportive environment —0 13 —0.08 —0.12* —0 13 —0.07
Ivement in health and safety —0.05 0.00 0.01 —0.07 0.06

nal priorities and need for safety 0.02 0.04 —0.03 0.01 0.07
Personal appreciation of risk —0.19"" —0.19™" —0.13 —0.277 —0.08
k demands enable safe working —0.11" —0.08 —0.05 —0.21"" —0.01

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).

previously reported [25], but there does not appear
to be a consensus regarding which combination of
factors is most predictive of MSPD. Based on anal-
ysis of the factors that we surveyed, four variables
were found to be significantly associated with MSPD,
namely being aged = 40 years (AOR = 1.73), overall
job satisfaction (negatively associated) (AOR = 0.37),
medium (vs. large) company size (AOR = 1.80) and
work group safety climate score (negatively associ-
ated) (AOR = 0.58). Age group, safety climate and
job satisfaction emerged as the independent variables
most consistently associated with the different cate-
gories of MSPD. The relationship is not surprising
and is probably a result of both genetic factors [26,
27] and a longer period of exposure to occupational
risk factors. However, previous findings relating to the
link between age and MSPD are mixed. Studies by
Hildebrandt [28] and Naidoo et al. [29] support our
findings, while other studies found no difference be-
tween age groups regarding the likelihood of report-
ing MSPD [30-35] These differences may be due to
several factors including the use of varying self-report
questionnaires and cultural difference in the popu-
lations under study, which ranged from highly edu-
cated professional groups [30] to unskilled rural work-
ers [29].

Highlighting the importance of organizational fac-
tors, safety climate was the factcanost strongly asso-
clated with all MSPD categories. This is in accordance
with the finding from a recent study that low safety
climate scores among nursing staff were strongly cor-
related with MSPD, possibly mediated by safer work
behaviors among those who perceive the work envi-
ronment to be safe [15]. It was found that safety cli-
mate was in fact the strongest predictor of safe behav-
ior, highlighting the importance of organizational com-
mitment to improving safety culture. This 1s consistent
with the strong correlation between MSPD and per-

sonal appreciation of risk, management commitment
and company prioritization of safety in our study.

There is a growing awareness of the importance of
psychosocial factors as a contributor to musculoskele-
tal disorders [25]. We decided to explore one particu-
lar aspect which is likely to be influenced by both or-
ganizational and individual factors — job satisfaction.
In our sample, those who indicated that they were dis-
satisfied or unsure about their level of satisfaction with
their jobs were almost three times as likely to report
MSPD as those who were satisfied. However, the di-
rectionality of this association is unclear; while there
is an im:rcem; body of evidence suggesting that job
satisfaction plays an important role in the development
of musculoskeletal disorders, it also seems plausible
that experiencing MSPD could lead to a decline in job
satisfaction.

In terms of physical risk factors, the results suggest
that the number of hours worked is more predictive
of MSPD than the nature of the work. Longer periods
of exposure could increase the risk of musculoskele-
tal disorders due to either acute injury from a single
event or a cumulative effect [36]. Surprisingly, having
a heavy workload was not sig niﬁcantlyauciated with
any category of MSPD, although those who worked 40
or more hours per week were more than twice as likely
as those who worked fewer hours to have experienced
severe MSPD (AOR = 2.27). In accordance with previ-
ous findings linking exposure to vibration and MSPD,
particularly back pain [14,37]) we found that those ex-
posed to vibration were almost twice as likely to ex-
perience MSPD in the lower back (AOR = 1.76), al-
though this was just short of statistical significance.

Although our selection was purposive, including
high-risk job/industry characteristics, surmingly. the
prevalence of musculoskeletal disorders in our study
(40%) was lower than the rates reported in similar stud-
ies, which range from 49% to 76% [18,38,39].This
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may reflect actual differences between populations
sampled, but it is also possible that the method of
administration had an influence. Ours was the only
study that administered questionnaires face-to-face.
This method was selected due to a number of ad-
vantages, including the ability to clarify ambiguous,
complex or sensitive questions, to allow for the par-
ticipants to be more spontaneous, and to obtain a
higher item response rate [39]. It is possible that the
self-administration method of other studies resulted in
over-reporting. In our face-to-face interviews, some re-
ported instances of MSPD were excludﬂf@ll(}wing
clarification by the interviewer (e.g. if not experienced
in the previous 7 days), but this type of clarification
is not possible with self-administration. It is also sug-
gested that false reporting may be more likely due to
the more anonymous nature of self-administration, e.g.
waorkers who are disgruntled with management may be
more inclined to provide negative responses. Another
possibility is that the face-to-face method employed in
our study resulted in under-reporting. Although par-
ticipants were assured that responses were to remain
confidential, it is possible that due to the face-to-face
method and on-site location, concerns about confiden-
tiality remained. Fears about job security may have led
to reluctance to report MSPD. In accordance with other
recent findings, the areas of the body most frequently
affected by MSPD were the shoulder, lower back and
115318.38,39]‘

Strengths of the study are the large sample size
(400 workers, from 23 organizations, interviewed face-
to-face) the broad range of industries represented (in-
cluding manufacturing, repair and maintenance, sci-
entific and technical services, retail, administration,
healthcare and personal services) and the scope of the
questionnaires. The assessment tools used have been
extensively tested and previously validated [ 18]. How-
ever, it is important to acknowledge that the outcome
variable (MSPD) is based on a subjective measure, be-
ing self-reported. There is no reason to suspect that
reported presence or absence of pain would be un-
reliable, but the reliability of the numerical severity
scale is uncertain. There is likely to be variability be-
tween respondents because the scale does not include
descriptive anchors. A study comparing pain assess-
ment methods concluded that numerical rating scales
are accurate in terms of whether pain has reduced or in-
creased but less accurate in estimating intensity, i.e. the
percentage of increase or decrease [40]. It is also im-
portant to acknowledge that, although cross-sectional
studies can be suggestive of risk factors, the ability to

establish causality is limited by the lack of informa-
tion on the temporal relationship between ex posure and
outcome.

Building on recent evidence, our survey confirms
a link between non-physical factors and work-related
musculoskeletal disorders, suggesting that these fac-
tors should receive increased attention as part of over-
all health and safety strategienOrganizaticns should
give greater consideration to both the satisfaction of
their employees and organizational factors that set the
tone for safety climate. In terms of future research, lon-
gitudinal or prospective studies should be undertaken
to further elucidate the role of these factors.
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Supplementary material
Item 1

PAIN/DISCOMFORT RATING
1. Have you felt any discomfort in the last 7 days? Y/N
2. If yes, please mark a cross on the diagram below where you have felt discomfort in the last 7 days.

3. For each part you have marked circle a number on the scales below to show fiow much discomfort you have
felt:
If you have not experienced any pain or discomfort, leave this section blank.

Minimal discomfort Extreme discomfort
1) Neck 1 2 3 4 5 6 7
2)  Shoulders 1 2 3 4 5 6 7
3) Upper arms 1 2 3 4 5 [ 7
4) Elbows 1 2 3 4 5 6 7
5) Forearms 1 2 3 4 5 6 7
6) Wrist 1 2 3 4 5 6 7
7) Hand 1 2 3 4 5 6 7
8) Upper back 1 2 3 4 5 [ 7
9 Lower back 1 2 3 4 5 6 7
10) Lower limbs 1 2 3 4 5 [ 7
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Ttem 2

Safety climate checklist responses

Strongly Agree Neither agree Disagree Strongly
agree nor disagree disagree

Management commitment

Management acts decisively when a health and safety concern has been mised 3% Sl% 13%% 56 0%

In my workplace management acts quickly to correet health and safety problems 30% 49% 13% 7% 1%
Communication

Health and safety information is always brought to my attention by my line 32% 51% 13% 46 0%

manager/supervisor

There is good communication here about health and safety issues which affect me 3% 0% 14% 53 1%
Company priomtization of safety

Management here considers health and safety to be equally as important as production  34% 39% 18%% 7% 2%

I believe health and safety issues are assigned a high prionty 3T 42% 13% T 1%
Perceived importance of safety rules and procedures

Some health and safety rules and procedures don't need to be followed to get the job 2% 16% 18% 39% 25%

done safely

Some health and safety rules are not really practical 5% 29% 17% 33% 16%
Supportive environment

I am strongly encouraged to report unsafe conditions 0% 43% 6% 26 1%

I can influence health and safety performance here 25% 33% 17%% 56 0%
Involvement in health and safety

I am involved in informing management of important health and safety issues 244 51% 17% 76 1%

I am involved in the ongoing review of health and safety 14% 8% 30%, 17% 1%
Personal priorities and need for safety

Health and safety is the number one priority in my mind when completing a job 27% 40% 194 124 2%

It is important to me that there is a continuing emphasis on health and safety 35% 6% 7% 2% 0%
Personal appreciation of nsk

I'm sure it's only a matter of time before I develop a work-related health problem 13% 29% 27% 24% T

In my workplace the chances of developing a work-related health problem are 16% 32% 25% 24% 3%

quite high
Work demands enable safe working

Production targets rarely conflict with health and safety measures 7% 345% 21% [

I am always given enough time to get the job done safely 14%% 41% 2 194 5%
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