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Abstract

Background: Workplace musculoskeletal disorders are the leading cause of morbidity and disability in the
Australian workforce. Over one in five occupational therapists report workplace musculoskeletal disorders, with
almost half reporting workplace musculoskeletal symptoms. In other health professions, students and novice
clinicians (≤5 years practice) experience greater risk but little is known about occupational therapy students.

Methods: In this cross-sectional study, a survey including the self-reported Standardised Nordic Musculoskeletal
Questionnaire was administered to occupational therapy students post work-based training. Musculoskeletal
problems were defined as aches, pains, numbness or discomfort. Questions explored body sites affected,
prevalence, impact on activity, need for medical assistance, demographic and workplace information. Prevalence
was reported using descriptive statistics. Factors associated with workplace musculoskeletal problems over the
previous 12 months and last 7 days were examined using logistic regression modelling.

Results: Response rate was 53% (n = 211/397). One-third of respondents (33.6%, n = 71/211) reported a workplace
musculoskeletal problem over 12 months. Nearly half (47.9%, n = 34/71) of these students reported a problem over
the last 7 days. Neck was the most commonly affected area reported for musculoskeletal problems over the past
12 months (24.2%, n = 51/211) and shoulder areas affected over the past 7 days (10.9%, n = 23/211). Musculoskeletal
problems preventing daily activities were reported most commonly from lower back problems over 12 months
(23.9%, n = 17/71) and for shoulder problems over the last 7 days (21.9%, n = 7/32). Shoulders and knees were the
most common body areas requiring medical attention. Previous musculoskeletal problems and female gender were
associated with reported problems over 12 months and last 7 days (p < 0.05). Non-standard joint mobility (OR = 3.82,
p = 0.002) and working in psychosocially focused caseloads (including mental health or case management) (OR =
3.04, p = 0.044) were also associated with reporting musculoskeletal problems over the last 7 days.

Conclusions: One in three occupational therapy students already experience workplace musculoskeletal problems
impacting daily activities and requiring medical assistance prior to graduation. High prevalence of musculoskeletal
problems in this study calls for educators and researchers to find sustainable strategies to address these problems,
with particular consideration to the impact of previous disorders and working in psychosocially focused caseloads
on musculoskeletal health.
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Background
Globally, workplace musculoskeletal disorders are the
primary cause of morbidity and disability in any workforce
[1], and impact on the individual’s quality of life, everyday
function and working ability [2]. In Australia, 3,60,180 ser-
ious workplace musculoskeletal disorder claims were
lodged between years 2009 to 2014 [1]. Healthcare and so-
cial assistance occupations reported the highest prevalence
(18%) and frequency rate (7.1 claims per million hours
worked) of workplace musculoskeletal disorder claims
during this period [1]. Subsequent loss of function, poor
job satisfaction, reduced productivity and inability to par-
ticipate in work activities can lead to workforce shortages
in healthcare through absenteeism [3]. Overall musculo-
skeletal claims were estimated to cost 61.8 billion in year
2012–13 in Australia [4].
Research about workplace musculoskeletal disorders

in health professionals has focused heavily on nurses
and physiotherapists [5–7]. However, other health pro-
fessionals including occupational therapists are also at
risk [8]. Workplace musculoskeletal disorders experi-
enced by occupational therapists have been investigated
in several studies [9–16]. Prevalence of disorders varied
from 23% [9] to 63% [15] in American and Australian
studies with sample sizes between 46 and 192. Higher
prevalence in the Australian study maybe in part ex-
plained by using a survey based on the Standardised
Nordic Musculoskeletal Questionnaire (SNMQ), and
identifying musculoskeletal problems based on symp-
toms (i.e. aches and pains) in contrast to the American
study reporting more substantive but less prevalent disor-
ders. Similarly, body areas affected by workplace musculo-
skeletal disorders in occupational therapists varied
between studies including the neck (11.1–32.8%), lower
back (27.2–50%), shoulders (23.3–26.9%), hand/wrist/fin-
gers (10.5–24.5%) and upper back (18.4–22%) [13, 14].
Risk factors have primarily focused on ergonomic or

biomechanical factors including load handling, forceful
exertions, poorly designed work environments, static
and awkward postures and high task repetition [17].
However, personal risk factors including female gender,
poor work practices, co-morbidities, reduced rest, poor
nutrition and decreased fitness level may also contribute
[18]. Inherent differences in body size and physical
capacity place females at greater risk of workplace mus-
culoskeletal problems in physically demanding health
professions [19]. The high prevalence of disorders in
females may further be explained by the predominantly
female healthcare workforce [20].
Emerging evidence links psychosocial risk factors to

the prevalence of workplace musculoskeletal problems
[10]. Psychosocial risk factors may include lack of job
control/autonomy, high job demands, lack of social/
emotional support and role conflict or ambiguity [10]. In

healthcare professions, time constraints and productivity
pressures of caring for people may heighten the risk of
workplace musculoskeletal disorders [21]. Further to
this, health professionals are routinely exposed to emo-
tionally and psychologically challenging and confronting
situations such as recounts of trauma, tragedy, illness
and disease [10]. Dealing with stressful situations
heightens emotional and psychological workplace de-
mands, increasing vulnerability to burnout [22] and re-
sultant sick leave [23]. While supportive line managers,
and/or co-workers, and self-efficacy help address dispro-
portionate workplace stress [24], without adequate social
supports, self-care and strategies for emotional well-
being, susceptibility to injury may increase. Although
links between psychosocial risk factors and musculoskel-
etal health are emerging, the full impact is not yet
known.
Evidence indicates 23 to 63% of occupational thera-

pists experience workplace musculoskeletal disorders or
problems [9–16]. Prevalence of similar problems in oc-
cupational therapy students is scarce. A study conducted
in the last decade investigated upper body musculoskel-
etal problems in Australian occupational therapy stu-
dents [25]. Three quarters of students reported a
musculoskeletal problem in at least one upper body re-
gion in 12 months [25]. However lower body problems,
and problems related to work-based training remain un-
known. Evidence suggests students and early career
practitioners (≤5 years practice) are at greater risk of
workplace musculoskeletal disorders [6, 26, 27]. This is
consistent with student studies in nursing (80%) [28],
medial science (35%) [2] and dentistry (61%) [29], as well
as, disorders reported in early career occupational thera-
pists (63%) [15] and podiatrists (45%) [26]. The aim of
this study was to 1) describe prevalence of workplace
musculoskeletal problems in occupational therapy stu-
dents over a 12 month and 7 day recall period, and 2) ex-
plore factors influencing reporting of these workplace
musculoskeletal problems.

Methods
Study design
A cross-sectional study design was employed to capture
data via survey from occupational therapy students post
placement. Ethics approval was obtained from the Western
Sydney University Human Research Ethics Committee
(protocol: H9563). Consent was implied if students com-
pleted the survey.

Participants
Participants were students in the Bachelor of Occupa-
tional Therapy program (4-year program) at a university
in New South Wales, who were enrolled in a practice
unit in 2017. Invitations were sent via student email or
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given to students in practicum classes. Students not en-
rolled in a practice unit, or who failed a threshold assess-
ment prior to work-based training, were excluded.

Data collection
Surveys were completed anonymously by occupational
therapy students to investigate the prevalence of workplace
musculoskeletal problems. All data were self-reported and
collected via an online survey using Qualtrics (or paper-
based copy) post completion of their work-based training.
Surveys were completed online, unless there was an inter-
net problem where students were offered the same survey
to complete on paper. Paper surveys were only completed
by a small number of students (< 20%). Data were collected
from November 2017 to March 2018.

Personal and placement information
Data were collected on age, weight, height, gender, year
of study, placement hours, previous musculoskeletal
problem/s, joint mobility, and quality of working pos-
ture. Joint mobility was self-reported as hypermobile,
hypomobile, or within normal limits, and working pos-
ture on placement reported as poor, good or excellent.
Body mass index was calculated from height and weight.
Students were asked to report the primary patient case
type seen on their placement. Occupational therapists
typically refer to this as their patient caseload. Caseloads
were dichotomised into two broad categories based on
the primary caseload focus; (1) physical or (2) psycho-
social. Physically focused caseloads included practice
areas such as physical rehabilitation, aged care and med-
ical/surgical. Psychosocially focussed caseloads included
practice areas such as mental health, occupational re-
habilitation and case management. Perceived joint mo-
bility was dichotomised into standard (within normal
limits) and non-standard (hyper- or hypo-mobility). Year
of study (early program Years 1 and 2 or late program
Years 3–4) and working posture (Poor/Good or Excel-
lent) were also dichotomised for analysis.

Standardised Nordic musculoskeletal questionnaire (SNMQ)
Musculoskeletal data were collected using the self-
reported SNMQ. The SNMQ has been previously used
to collect workplace musculoskeletal disorder data in
nurses [30], dentists [31], podiatrists [32], laboratory
technicians [33] physiotherapists [34] and medical sci-
ence students [2]. The SNMQ has good test-retest reli-
ability (77 to 100% agreement) and validity (80 to 100%
agreement) when compared to clinical history [35].
The SNMQ included questions about musculoskeletal

problems experienced during work-based training, their
impact on participation in daily activities and/or need to
seek assistance from a physician or health professional.
Musculoskeletal problems were defined as an ache, pain,

numbness or discomfort in different body areas over a
12 month and 7 day recall period [36]. Participants were
able to report concurrent problems at different body
sites within each recall period. Work-based training in-
cluded all practice education including university-based
skill practicums and occupational therapy work-based
training (also referred to as placement) external to the
university.

Sample size
All 397 occupational therapy students enrolled in prac-
tice units were invited to complete the survey. Power
was calculated post-hoc. With an expectation of one
third of respondents reporting a workplace musculoskel-
etal problem, a total sample size of 202 would estimate
the proportion of problems in the population to the ac-
curacy of ±6.5%.

Data analysis
Data from paper surveys were manually entered into
Qualtrics by the research team. Survey data were
exported from Qualtrics into a Microsoft excel spread-
sheet (Version 97–2004) and imported directly into IBM
Statistical Package for Social Sciences (Version 25 for
Macs software) for statistical analysis. Demographic
characteristics, common body areas and nature of work-
place musculoskeletal problems were characterised using
descriptive statistics. Mean and standard deviation were
reported when variables were normally distributed, and
median and interquartile range (IQR) reported when
not. Categorical data were described using frequency
and percentage to define sample proportions. Students
needed to answer survey questions to at least the
screener question “In the last 12 months, have you expe-
rienced any workplace musculoskeletal problem(s) associ-
ated with your workplace activities (an ache, pain or
trouble) as an Occupational Therapy Student?” to be in-
cluded in the statistical analysis. It was not possible to
determine if students had experienced musculoskeletal
problems or not if this question was unanswered, and
therefore, the attempt was deemed invalid.
Regression modelling was used to explore factors asso-

ciated with the presence of workplace musculoskeletal
problems over 12 months and 7 days. A correlation
matrix was used to examine relationships and possible
collinearity between variables [37] prior to regression
modelling. Each variable was analysed initially in an un-
adjusted model. All variables with an association of p <
0.25 in their unadjusted model were included in an ini-
tial adjusted model. Backwards stepwise elimination was
used until only significant variables remained to deter-
mine final models explaining prevalence of workplace
musculoskeletal problems in occupational therapy
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students over 12 months and 7 days [38]. Significance
was set at 0.05.

Results
Participants
A total of 236 out of 397 occupational therapy students
enrolled in practice units in 2017 responded to the sur-
vey. Of these 25/236 were excluded, as the screener
question about prevalence of workplace musculoskeletal
problems was not answered or the student abandoned
the survey prior to reaching this question. Taking this
into consideration, the study had a 53% adjusted re-
sponse rate (number (n) = 211/397). Missing data for
problems reported at different body regions was less
than 2% and were treated as no problems. One case
from the 12month data and two cases from the 7 day
data were removed as the participant/s did not specify
the body area of problems. Response rates were highest
in students’ final year of study (97%, n = 77/79; Table 1),
followed by first year of study (79%, n = 93/118). The
mean age of students was 23.6 ± 6.1 years, and the ma-
jority identified as female (82.9%). Over one-third
(38.9%) reported a previous musculoskeletal problem.
Mean body mass index was 23.8 ± 4.1.

Work-based training
Participants completed a median of 180 (IQR = 76–400)
hours of work-based training in 2017. During work-
based training, students spent 30% of their time in face-
to-face communication with clients. Stationary, non-
adjustable chairs were the most common seating used
during seated activities with clients (64.9%; n = 137/211).
Adjustable, mobile chairs on wheels were the most com-
mon seating used in administrative duties (73.0%; n =
156/211). Most occupational therapy students reported
having a good working posture (60.2%; n = 127/211),
with 71.1% (n = 150/211) reporting their perceived joint
mobility was within normal limits. Of the total sample,
31.3% (n = 66/211) reported performing exercises to im-
prove posture while on work-based training. Of these
19.7% (n = 13/66) reported participating in yoga or pila-
tes, 45.5% (n = 30/66) reported stretching, 28.8% (n = 19/
66) reported going to the gym and 15.2% (n = 10/66) re-
ported standing, walking and/or running.

Prevalence and body areas of workplace musculoskeletal
problems
One in three occupational therapy students (33.6%; n =
71/211) reported a workplace musculoskeletal problem
in the last 12 months. In the more immediate timeframe
of the last 7 days, 16.1% (n = 34/211) of the whole sam-
ple reported a workplace musculoskeletal problem, ac-
counting for almost half of those reporting a problem in
12months (47.9%; n = 34/71). Overall, 294 problems

were reported in 12months and 99 in 7 days, with 84.5%
(n = 60/71) of students experiencing problems at mul-
tiple sites within 12 months and 76.5% (n = 26/34) within
7 days. The mean number of concurrent areas of prob-
lems reported by students in the 12months and 7 day
recall periods were 4.4 (±2.9) and 3.1 (±1.6) respectively.
In the total survey sample (n = 211), the more preva-

lent reported sites of workplace musculoskeletal prob-
lems in the 12month recall period (Fig. 1) were the neck
(24.2%), lower back (23.2%), shoulders (22.7%) and upper
back (17.1%). The shoulders (10.9%), lower back (8.5%),
neck (8.5%), and upper back (6.6%) were also the most
common body areas reported in 7 days (Fig. 1).

Reported workplace musculoskeletal problems that
prevented activity and needed medical assistance
When workplace musculoskeletal problems were re-
ported, the most common problems preventing activities
within the 12 months recall period were the lower back
(23.9%; n = 17/71), knees (21.1%; n = 15/71), shoulders
and upper back (15.5%; n = 11/71). In the 7 day recall
period, the most common workplace musculoskeletal
problems preventing activities occurred in the shoulders
(20.6%; n = 7/34), wrists/hands, upper and lower back
(14.7%; n = 5/34) and neck (11.8%; n = 4/34; Table 2).
The most common body areas requiring assistance

from a physician or health professional in 12 months
were the shoulders and knees (32.4%; n = 23/71),
followed by the neck, upper and lower back (29.6%; n =
21/71) and wrists/hands (15.5%; n = 11/71). The shoul-
ders (17.6%; n = 6/34) were the most common body area
reported to require assistance from a physician or health
professional in 7 days, followed by the neck (14.7%; n =
5/34), upper and lower back (8.8%; n = 3/34) and wrists/
hands (5.9%; n = 2/34; Table 2).

Factors associated with workplace musculoskeletal
problems in occupational therapy students
In unadjusted models, female gender (odds ratio (OR) =
2.45, p = 0.046, 95% confidence interval (CI) = 1.02–
5.91), previous musculoskeletal problems (OR = 4.60,
p < 0.001, 95% CI = 2.50–8.44) and non-standard joint
mobility (OR = 2.26, p = 0.010, 95% CI = 1.22–4.17) were
associated with workplace musculoskeletal problems
over 12 months (Table 3).
Female gender and previous musculoskeletal problems

were independently associated with reporting a work-
place musculoskeletal problem over 12 months in the
adjusted model. After adjusting for previous musculo-
skeletal problems, female students had 3.1 times greater
odds, on average, of reporting a workplace musculoskel-
etal problem in 12months than males (OR = 3.12, p =
0.018, 95% CI = 1.22–7.96). After adjusting for gender,
participants who reported a previous musculoskeletal
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Table 1 Participant characteristics

Characteristics
(n = 211)

Age, mean (SD) 23.6 (6.1)

Body mass index, mean (SD) 23.8 (4.1)

Gender, n(%)

Male 36 (17.1)

Female 175 (82.9)

Year of study, n(%)

Year 1 93 (44.1)

Year 2 7 (3.3)

Year 3 34 (16.1)

Year 4 77 (36.5)

Hours of work-based training, median (IQR) 180 (76–400)

Percentage time in, median (IQR)

Face to face physical activities with clients 20 (10–30)

Face to face communication with clients 30 (20–40)

Clinical observation 20 (10–30)

Administrative/desk activities 20 (10–30)

Other 0 (0–0)

Number of clients treated during placement,
median (IQR)

20 (10–40)

Working posture, n (%)

Poor 75 (35.5)

Good 127 (60.3)

Excellent 9 (4.3)

Main workplace position, n (%)

Standing 13 (6.2)

Sitting 35 (16.6)

Predominantly standing and sitting 61 (28.9)

Predominantly standing and walking 60 (28.4)

Predominantly sitting and walking 38 (18.0)

Other 4 (1.9)

Chair type during seated activities with clients, n (%)

Stationary non-adjustable chair 137 (64.9)

Mobile chair on wheels but non-adjustable 10 (4.7)

Mobile chair on wheels and adjustable 40 (19.0)

Not applicable 24 (11.4)

Chair type when participating in administrative duties, n (%)

Stationary non-adjustable chair 36 (17.1)

Mobile chair on wheels but non-adjustable 18 (8.5)

Mobile chair on wheels and adjustable 154 (73.0)

Not applicable 3 (1.4)

Primary focus of caseload, n (%)

Paediatrics 37 (17.5)

Aged care 54 (25.6)

Rehabilitation 44 (20.9)

Table 1 Participant characteristics (Continued)

Characteristics
(n = 211)

Mental health 29 (9.0)

Other 57 (27.0)

Hand dominance, n (%)

Right 179 (84.8)

Left 26 (12.3)

Ambidextrous 6 (2.8)

Perceived joint mobility, n (%)

Within normal limits 150 (71.1)

Hypermobile 50 (23.7)

Hypomobile 11 (5.2)

Performs exercises to improve posture on work-based training, n (%)

Yes 66(31.3)

No 145(68.7)

Works with clients outside of studies, n (%)

Yes 74 (35.1)

No 137 (64.9)

Previous musculoskeletal problem in last 12 months, n (%)

Yes 82 (38.9)

No 129 (61.1)

SD standard deviation, IQR interquartile range, n = number

Fig. 1 Prevalence of reported musculoskeletal problems by body
region in the 12 month and 7 day recall period in the total survey
sample (n = 211)
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problem had 5.0 times greater odds, on average, of
reporting a workplace musculoskeletal problem in 12
months than participants who did not report a previous
musculoskeletal problem in the last 12 months (OR =
5.03, p < 0.001, 95% CI = 2.69–9.41).
In unadjusted models, previous musculoskeletal prob-

lems (OR = 3.58, p = 0.001, 95% CI = 1.66–7.72) and
non-standard joint mobility (OR = 3.51, p = 0.001, 95%
CI = 1.65–7.47) were associated with workplace muscu-
loskeletal problems in 7 days (Table 4). Using backwards
stepwise elimination, female gender, previous musculo-
skeletal problems, non-standard joint mobility and work-
ing in psychosocially focused caseloads were found to be
independently associated with reporting workplace mus-
culoskeletal problems in 7 days. The adjusted model in-
cluded all variables independently associated with a
workplace musculoskeletal problem in 7 days. After
adjusting for these co-variates, female participants had
5.2 times greater odds, on average, of reporting a work-
place musculoskeletal problem in the 7 day recall period
than males (OR = 5.25, p = 0.034, 95% CI = 1.14–24.26).
Participants who reported a previous musculoskeletal
problem had 3.1 times greater odds, on average, of
reporting a workplace musculoskeletal problem in 7 days
than participants who did report a previous musculo-
skeletal problem (OR = 3.13, p = 0.006, 95% CI = 1.39–
7.04). Participants with non-standard joint mobility had
3.8 times greater odds, on average, of reporting a work-
place musculoskeletal problem in 7 days than partici-
pants who reported normal joint mobility (OR = 3.82,
p = 0.002, 95% CI = 1.655–8.796). Participants working in
psychosocially focused caseloads had 3.1 times greater
odds, on average, of reporting a workplace musculoskel-
etal problem in 7 days than participants with a physical
caseload (OR = 3.04, p = 0.044, 95% CI = 1.03–8.97).

Discussion
Workplace musculoskeletal disorders are a concern for
individuals, the workforce, and the community due to
inherent health, activity and economic impacts [1].
Health professionals are often at high risk of musculo-
skeletal problems, jeopardising the sustainability of the
healthcare workforce [3]. This study revealed occupational
therapy students were already at risk of musculoskeletal
problems during their work-based undergraduate training.
One in three occupational therapy students reported
workplace musculoskeletal problems within a 12month
period. Almost half of the students reporting a musculo-
skeletal problem in 12months, also reported a problem in
7 days.
While occupational therapy students only participate

in work-based training for part of the year (up to a max-
imum of 10-week full-time blocks, with a maximum of
16 weeks, over two 8-week blocks in year 4), the preva-
lence of reported problems is around half of that re-
ported by full-time practicing occupational therapists
(63%) in the study by Passier and McPhail (2011) [15].
Early musculoskeletal problems may not necessarily be

serious or on-going. However problems can be precur-
sors to future, more serious disorders and often need to
be addressed [1, 39]. Workplace musculoskeletal prob-
lems reported by occupational therapy students in this
study were already impacting their daily activities, with
many seeking medical attention. Students reported con-
current problems at multiple sites with 294 problems
reported in 12 months and 99 problems in 7 days. Ap-
proximately one third of problems prevented daily
activities. These findings are comparable with results
from a study with practicing occupational therapists, in-
dicating workplace musculoskeletal problems limit leis-
ure (22.3%) and everyday activities (10.5%) [15].

Table 2 Prevalence of reported musculoskeletal problems, prevention of activity and needs to seek attention in the sample
reporting a problem in the 12 months (n = 71) and 7 day (n = 34) recall period

Body area Within last 12months Within last 7 days

Total Problems
n (%)

Problems preventing
daily activities n (%)

Problems requiring
physician or health
professional
assistance n (%)

Total Problems
n (%)

Problems
preventing daily
activities n (%)

Problems requiring
physician or health
professional
assistance n (%)

Neck 51(71.8) 9(12.7) 21(29.6) 18(52.9) 4(11.8) 5(14.7)

Shoulders 48(67.6) 11(15.5) 23(32.4) 23(67.6) 7(20.6) 6(17.6)

Upper back 36(50.7) 11(15.5) 21(29.6) 14(41.2) 5(14.7) 3(8.8)

Elbows 8(11.3) 4(5.6) 8(11.3) 1(2.9) 1(2.9) 1(2.9)

Wrists/hands 29(40.8) 7(9.9) 11(15.5) 9(26.8) 5(14.7) 2(5.9)

Lower back 49(69.0) 17(23.9) 21(29.6) 18(52.9) 5(14.7) 3(8.8)

Hips/thighs 21(29.6) 7(9.9) 9(12.7) 4(11.8) 2(5.9) 1(2.9)

Knees 35(49.3) 15(21.1) 23(32.4) 7(20.6) 1(2.9) 0(0.0)

Feet/ankles 17(23.9) 8(11.3) 9(12.7) 5(14.7) 1(2.9) 0(0.0)
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Students sought treatment for around half of the
reported problems in 12 months and a quarter of
problems in 7 days. The proportion of practicing oc-
cupational therapists with workplace musculoskeletal
problems who sought assistance/treatment (15%) was
less than students in our study and may be in part
due to the culture of self-treating in health profes-
sionals [15]. If students are more likely to seek treat-
ment, this may be an opportunity for educational
strategies to address workplace musculoskeletal risks
and their management.

Differences in survey tools and definitions of work-
place musculoskeletal disorders/problems between stud-
ies makes direct comparison difficult. Our study defined
musculoskeletal problems as an ache, pain, numbness
and discomfort, which are more prevalent than disorders
or injuries to muscles, tendons, intervertebral discs and
nerves [1, 39]. Considering this, the results of our study
have primarily been compared with studies sharing
similarity in data collection, design and reporting of
workplace musculoskeletal problems in occupational
therapists and students [13, 14, 25].

Table 4 Factors Influencing Self-Reported Workplace Musculoskeletal Problems in the 7 day Recall Period

Explanatory Variables Workplace
Musculoskeletal
Problems In 7 days

Unadjusted Results Adjusted Results

Categorical Variables Yes
n (%)

No
n (%)

P-value OR (95% CI) P-value OR (95% CI)

Gender 0.076 0.034

Male a 2 (6) 34 (94) 1.000 1.000

Female 32 (18) 143 (82) 3.804 [0.869, 16.656] 5.249 [1.136, 24.258]

Previous Musculoskeletal Problem/s 0.001 0.006

No a 12 (9) 117 (91) 1.000 1.000

Yes 22 (82) 60 (73) 3.575 [1.657, 7.715] 3.130 [1.391, 7.040]

Joint Mobility 0.001 0.002

Within Normal Limitsa 16 (11) 134 (89) 1.000 1.000

Abnormal Limits 18 (30) 43 (70) 3.506 [1.646, 7.466] 3.815 [1.655, 8.796]

Overall Working Posture 0.214 –

Poor a 9 (12) 66 (88) 1.000 – –

Good 25 (19) 109 (81) 1.682 [0.740, 3.822] – –

Stage of Study 0.676 –

Early a 15 (15) 85 (85) 1.000 – –

Late 19 (17) 92 (83) 1.170 [0.559, 2.449] – –

Participates in Exercises during Work-Based Training 0.341 –

No a 21 (14) 124 (86) 1.000 – –

Yes 13 (20) 53 (80) 1.448 [0.675, 3.106] – –

Patient Caseload 0.092 0.044

Physical a 27 (15) 159 (85) 1.000 1.000

Psychosocial 7 (28) 18 (72) 2.290 [0.874, 6.003] 3.039 [1.030, 8.973]

Works with Patients Outside of Study 0.976 –

No a 22 (16) 115 (84) 1.000 – –

Yes 12 (16) 62 (84) 1.012 [0.469, 2.181] – –

Continuous Variables Mean (SD)

Number of Patients Treated During Work-Based Training 37.4 (64.3) 0.755 0.999 [0.993, 1.005] – – –

Hours of Work-Based Training 261.9 (222.6) 0.135 1.001 [1.000, 1.003] – – –

Age 23.6 (6.1) 0.539 1.018 [0.962, 1.077] – – –

BMI 23.8 (4.1) 0.930 0.996 [0.909, 1.092] – – –
aReference Category
- Variables That Were Eliminated From The Model
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Similar to previous research with occupational thera-
pists, the most common body areas for workplace mus-
culoskeletal problems in occupational therapy students
were the neck, lower back, shoulders, wrists/hands and
the upper back [13–15]. The high prevalence of muscu-
loskeletal problems in the upper extremities in occupa-
tional therapy students are consistent with previous
studies and possibly related to caseload [13]. We found
the prevalence of problems reported in the 7 day period
to be more consistent with existing data in occupational
therapists. This consistency in 7 day recall data with pre-
vious research may be related to a more accurate recall
within a 7 day recall period rather than over 12 months.
Students in first and fourth year, in particular, were par-
ticipating in similar full-time hours to working therapists
in the 7 day recall period.
Knee and ankle/foot problems were less commonly re-

ported. The combined prevalence was 18.1% of total
problems reported in 12 months and 12.1% in 7 days.
However, lower limb problems in students were approxi-
mately double of those experienced by practicing occu-
pational therapists in 12 months and overall throughout
their career [15]. While some problems like knee prob-
lems were not as common as other areas, they were re-
ported by almost half of students reporting a problem.
In this study, among students with knee problems 32%
sought treatment and 21% reported restrictions in their
daily activities. Students indicated at least 34% of their
work-based training involved standing or walking with
around half of the students reporting participating in
heavy physical caseloads (46.5%). Physically demanding
caseloads [13] requiring prolonged weight-bearing may
account for the nature, prevalence and severity of lower
limb problems reported.
Occupational therapy students are exposed to the

same workplace risks as occupational therapists while
learning in real-world work settings with clients. In our
study, 33.6% already report experiencing musculoskeletal
problems. Students reporting problems is consistent
with studies in nursing, dentistry, and medical science
students reporting the prevalence of workplace musculo-
skeletal problems before graduation of 80% [28], 61%
[29] and 38% [2] respectively. While there is higher
prevalence in nursing and dentistry, this may, in part, be
explained by ergonomically challenging and repetitive
work practice in nursing and prolonged static position-
ing in dentistry. Medical science involves many desk-
based tasks [2]. Desk or table top tasks in occupational
therapy may contribute to the similarity in reported
musculoskeletal problems (around a third of students)
between disciplines.
Our data affirms that occupational therapy students

are vulnerable to workplace musculoskeletal problems
during their training. Smith et al. (2006) also found

occupational therapy students to be at risk, reporting
prevalence of upper body problems (75.5%) to be over
double the prevalence of musculoskeletal problems in
our students (33.6%). While Smith et al. (2006) had a
higher prevalence of general upper body problems re-
ported, our study was specific to reporting only work-
place related musculoskeletal problems, which may
explain this difference. The proportion of neck (71.8% vs
67.4%), shoulder (67.6% vs 46.3%) and upper back
(50.7% vs 39.5%) problems between studies were more
closely matched than overall prevalence [25]. However,
the prevalence of musculoskeletal problems ranging
from 33.6–77.5% in student therapists is a concern.
The proportion of occupational therapy students

reporting workplace musculoskeletal problems in our
study was at least half the proportion of early career
practitioners reporting problems in occupational therapy
(63%) [15] and podiatry (45%) [26]. Novice clinicians
(≤5 years practice experience) have greater risk of work-
place musculoskeletal problems [26], making this rate in
students of greater concern. The lack of conditioning for
full-time work and condensed time-limited placement
blocks may exacerbate vulnerability to injury.
Risk factors associated with reported musculoskeletal

problems were female gender, previous musculoskeletal
problems, non-standard joint mobility and working in
psychosocially focused caseloads. Female gender was as-
sociated with a 3 and 5 times greater odds of reporting a
problem in the 12month and 7 day recall periods re-
spectively. This is consistent with other health workforce
literature, and may be accounted for, in part, by inherent
sex differences in physical capacity and size [19]. In a re-
cent study of 95 practicing occupational therapists, 61%
of females reported a workplace musculoskeletal dis-
order in comparison to 26% of males [13].
Having a previous musculoskeletal problem was asso-

ciated with a 3 and 5 times greater odds of reporting a
workplace problem in the 7 day and 12 month recall
period respectively. Similar to our finding, previous stud-
ies have identified previous pain episodes as a risk factor
for future musculoskeletal problems [40, 41]. Other per-
sonal risk factors previously identified in the literature
may explain a person’s risk to both non-workplace and
workplace musculoskeletal problems. These risk factors
include co-morbidities, reduced rest, poor injury recov-
ery, poor nutrition and fitness levels [18]. Another per-
sonal risk factor may be non-standard joint mobility
which was found to be associated with reported prob-
lems (3 times greater odds in the 7 day recall).
Interestingly, working in psychosocially focused case-

loads were associated with 3 times greater odds of
reporting problems in the 7 day recall period. While
traditional risk factors for workplace musculoskeletal
disorders include ergonomic and physical demands, our
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results support emerging research about the psycho-
logical risk factors to musculoskeletal health [27]. Psy-
chosocially focused caseloads can have greater
psychological demands than physical caseloads [42]. Stu-
dents working in psychosocially focused caseloads may
experience a lack of social/emotional support, high job
demands and reduced job control/autonomy [43]. Psy-
chological demands place stress on the body, which may
accumulate over time, leading to workplace musculo-
skeletal disorders [10, 44]. Psychosocial demands of
monotonous work, low job control and high workload
have been found to have long-term, cumulative effects
on the developmental of musculoskeletal problems [45,
46]. Some occupational therapy students and practicing
occupational therapists hold negative perceptions of psy-
chosocial practice resulting in staff shortages that lead to
increased pressure on staff [43]. This is a known risk fac-
tor for workplace musculoskeletal disorders [43]. Alter-
natively, higher likelihood of problems associated with
psychosocial caseloads may be explained by occupational
therapy students being more aware of biomechanical
and ergonomic injury risk factors, with less focus on
psychological risk factors, such as their own mental
health, and personal resilience.
Data in Australia shows a marked decline by approxi-

mately 20% in occupational therapy registrations starting
between ages 25–29 years, and continuing to decline
thereafter [47]. While many reasons for this decline might
exist, workplace musculoskeletal problems may limit the
career-span of therapists, and the profession risks losing
its experienced workforce. The healthy worker effect,
whereby workers leave the profession early in their career
due to injury or illness, leaving a cohort of healthy older
workers [48], may explain some variance in prevalence of
musculoskeletal problems between practicing therapists
(23–63%) [9–16] and students (33.6%) in this study. Ergo-
nomic education and resilience training as a part of the
university curriculum, alongside practical on-site training,
are possible strategies to mitigate musculoskeletal risks
and impact on students.

Future work
Investigating educational and practical interventions to re-
duce ergonomic risk factors and increase mental health
resilience in occupational therapy students is important.
Possible interventions for evaluation may include ergo-
nomic assessment and intervention for tasks commonly
completed by occupational therapists, musculoskeletal
health education in university curricula and workplaces,
and on-going mental health resilience training.

Limitations
Several limitations are noted. Direct contact in practi-
cum classes was only made with first and fourth-year

students with class lists used to email all students in sec-
ond and third-year. While the response rate is reason-
able (53%) and higher than previous studies (33%) [11,
15] this may affect the accuracy and validity of the re-
sults. However, given the sample size calculation of 202,
including 211 participants fits within the requirements
to estimate the prevalence of musculoskeletal problems
in approximately one third of the population (± 6.5%). It
is possible that students with musculoskeletal problems
are more likely to respond to the survey [15] and/or
reach the screener question, introducting a potiential
bias. However, 66% of students who completed the sur-
vey did not report any workplace musculoskeletal
problems.
The findings are consistent with other studies on

prevalence of musculoskeletal problems in health profes-
sionals, but a background rate of problems in the sam-
ple, consistent with the general population, is likely. This
was addressed by collecting data specific to work-related
musculoskeletal problems and previous non work-
related musculoskeletal problems. As non work-related
musculoskeletal problems increased the odds of report-
ing work-related musculoskeletal problems, it is possible
some people in the population were more susceptible to
these issues.
Previous literature has indicated that the prevalence of

workplace musculoskeletal problems may differ between
contexts [14]. This study was limited by only surveying
students from one learning context, whereby the results
may not be generalisable to other universities or geo-
graphical locations.
The recall periods of 12months and 7 days are possible

limitations as some students were not contacted immedi-
ately post work-based training due to the availability of
students and the timing of work-based training. Previous
studies demonstrate that the 12month recall period is
likely to result in recall bias [49] and may also have been
negatively impacted upon by occupational therapy stu-
dents not participating in work-based training year-round,
however, the results would likely be conservative.
All data including musculoskeletal problems and

arthrometric data were self-reported which may have re-
sulted in reporting bias or inaccuracies [14]. Students
may have reported problems that were not related to
work-based training or problems that did not match the
definition. Qualitative studies to understand the impact
of workplace musculoskeletal problems on occupational
therapy students is warranted. Finally, causation of mus-
culoskeletal problems could not be determined due to
the cross-sectional study design [50].

Conclusions
Occupational therapy students, prior to graduation,
already experienced a high prevalence of workplace
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musculoskeletal problems during their work-based train-
ing in this study. Workplace musculoskeletal problems
reported by student therapists is of concern as these
problems are often precursors to more significant work-
place musculoskeletal disorders and jeopardise the sus-
tainability of the occupational therapy workforce.
High prevalence of musculoskeletal problems in this

study calls training programs and researchers to action.
Further work is needed to identify strategies to protect
the musculoskeletal health of occupational therapy stu-
dents and new graduates. Training programs should
consider providing more ergonomic, manual handling
and mental health resilience training to occupational
therapy students prior to attending work-based training.
Educators need to challenge misconceptions that stu-
dents in physical caseloads are at higher risk of work-
place musculoskeletal problems compared to students
working in psychosocially focused caseloads.

Abbreviations
SNMQ: Standardised Nordic Musculoskeletal Questionnaire; SD: Standard
Deviation; IQR: Interquartile Range; n: Number; OR: Odds Ratio;
CI: Confidence Interval

Acknowledgements
We would like to thank the participants for their time completing the survey.
We would also like to thank the Australian Feldenkrais Guild (Queensland
division), who, while not funding the project directly, did provide initial
funds to convert the paper based survey to an online facility.

Authors’ contributions
SP and KC conceived and initiated the study. SP and KC designed and
planned the study. KC and JM were involved in data collection. KC, SP and
JM were involved in data management. SP and KC managed the statistical
analysis and reporting. SP, KC and JM all contributed to the writing of the
manuscript, with JM writing the first draft. SP, KC critically revised the
manuscript with suggestions throughout the writing process. All authors
reviewed and approved the final manuscript.

Funding
The study is part of an embedded honours project. The project was not
funded.

Availability of data and materials
The datasets used and/or analysed during the current study are not available
publicly as this was not specified in the original ethical approval request,
however, may be available in part from the corresponding author upon
reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval was received from the Western Sydney University Human
Research Ethics Committee (approval number: H9563). All participants
received written information about the study and were informed the survey
was part of a research project. Consent was implied by completing and
submitting the survey. Participation was voluntary with no obligation to
participate. The study was not registered.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflicts of interests.

Received: 27 May 2020 Accepted: 18 March 2021

References
1. Safe Work Australia. Statistics on work-related musculoskeletal disorders.

2016.
2. Penkala S, El-Debal H, Coxon K. Work-related musculoskeletal problems

related to laboratory training in university medical science students: A cross
sectional survey. BMC Public Health. 2018;18(1):1208.

3. Abareshi F, Yarahmadi R, Solhi M, Farshad AA. Educational intervention for
reducing work-related musculoskeletal disorders and promoting
productivity. Int J Occup Saf Ergon. 2015;21(4):480–5.

4. Safe Work Australia. Cost of injury and illness statistics. 2017.
5. Yasobant S, Rajkumar P. Work-related musculoskeletal disorders among

health care professionals: a cross-sectional assessment of risk factors in a
tertiary hospital, India. Indian J Occup Environ Med. 2014;18(2):75–81.
https://doi.org/10.4103/0019-5278.146896.

6. Cromie JE, Robertson VJ, Best MO. Work-related musculoskeletal disorders in
physical therapists: prevalence, severity, risks, and responses. Phys Ther.
2000;80(4):336–51. https://doi.org/10.1093/ptj/80.4.336.

7. Milhem M, Kalichman L, Ezra D, Alperovitch-Najenson D. Work-related
musculoskeletal disorders among physical therapists: a comprehensive
narrative review. Int J Occup Med Environ Health. 2016;29(5):735–47. https://
doi.org/10.13075/ijomeh.1896.00620.

8. Darragh AR, Campo M, King P. Work-related activities associated with injury
in occupational and physical therapists. J Mixed Methods Res. 2012;42(3):
373–84.

9. Alnaser MZ. Occupational therapy practitioners with occupational
musculoskeletal injuries: prevalence and risk factors. J Occup Rehabil. 2015;
25(4):763–9. https://doi.org/10.1007/s10926-015-9584-3.

10. Anderson SP, Oakman J. Allied health professionals and work-related
musculoskeletal disorders: a systematic review. Saf Health Work. 2016;7(4):
259–67. https://doi.org/10.1016/j.shaw.2016.04.001.

11. Darragh AR, Huddleston W, King P. Work-related musculoskeletal injuries
and disorders among occupational and physical therapists. Am J Occup
Ther. 2009;63(3):351–62. https://doi.org/10.5014/ajot.63.3.351.

12. King P, Huddleston W, Darragh AR. Work-related musculoskeletal disorders
and injuries: differences among older and younger occupational and
physical therapists. J Occup Rehabil. 2009;19(3):274–83. https://doi.org/10.1
007/s10926-009-9184-1.

13. Park J. Work-related musculoskeletal disorders among occupational
therapists in Korea. J Phys Ther Sci. 2015;27(12):3627–9.

14. Park J-H, Park J-H. Association among work-related musculoskeletal disorders,
job stress, and job attitude of occupational therapists. Occup Ther Health Care.
2017;31(1):34–43. https://doi.org/10.1080/07380577.2016.1270482.

15. Passier L, McPhail S. Work related musculoskeletal disorders amongst
therapists in physically demanding roles: qualitative analysis of risk factors
and strategies for prevention. BMC Musculoskelet Disord. 2011;12(1):24.
https://doi.org/10.1186/1471-2474-12-24.

16. Singh P. Work related musculoskeletal disorders in occupational therapists
and physiotherapist. Int J Sci Res. 2017;6(1) Available from: https://www.ijsr.
net/archive/v6i1/ART20164207.pdf.

17. Passier L, McPhail S. Work related injuries amongst occupational therapists:
a preliminary investigation. Br J Occup Ther. 2011;74(3):143–7. https://doi.
org/10.4276/030802211X12996065859328.

18. Costa BRd, Vieira ER. Risk factors for work-related musculoskeletal disorders:
a systematic review of recent longitudinal studies. Am J Ind Med. 2009;
53(3):285–323.

19. Taiwo OA, Cantley LF, Slade MD, Pollack KM, Vegso S, Fiellin MG, et al. Sex
differences in injury patterns among workers in heavy manufacturing. Am J
Epidemiol. 2009;169(2):161–6. https://doi.org/10.1093/aje/kwn304.

20. Nancarrow SA, Young G, O’Callaghan K, Jenkins M, Philip K, Barlow K. Shape of
allied health: an environmental scan of 27 allied health professions in Victoria.
Aust Health Rev. 2017;41(3):327–35. https://doi.org/10.1071/AH16026.

21. Oakman J, Macdonald W, Wells Y. Developing a comprehensive approach
to risk management of musculoskeletal disorders in non-nursing health care
sector employees. Appl Ergon. 2014;45(6):1634–40. https://doi.org/10.1016/
j.apergo.2014.05.016.

22. Koinis A, Giannou V, Drantaki V, Angelaina S, Stratou E, Saridi M. The impact
of healthcare workers job environment on their mental-emotional health.

Morabito et al. BMC Public Health          (2021) 21:660 Page 11 of 12

https://doi.org/10.4103/0019-5278.146896
https://doi.org/10.1093/ptj/80.4.336
https://doi.org/10.13075/ijomeh.1896.00620
https://doi.org/10.13075/ijomeh.1896.00620
https://doi.org/10.1007/s10926-015-9584-3
https://doi.org/10.1016/j.shaw.2016.04.001
https://doi.org/10.5014/ajot.63.3.351
https://doi.org/10.1007/s10926-009-9184-1
https://doi.org/10.1007/s10926-009-9184-1
https://doi.org/10.1080/07380577.2016.1270482
https://doi.org/10.1186/1471-2474-12-24
https://www.ijsr.net/archive/v6i1/ART20164207.pdf
https://www.ijsr.net/archive/v6i1/ART20164207.pdf
https://doi.org/10.4276/030802211X12996065859328
https://doi.org/10.4276/030802211X12996065859328
https://doi.org/10.1093/aje/kwn304
https://doi.org/10.1071/AH16026
https://doi.org/10.1016/j.apergo.2014.05.016
https://doi.org/10.1016/j.apergo.2014.05.016


Coping strategies: the case of a local general hospital. Health Psychol Res.
2015;3(1):12–7.

23. Bosman LC, Roelen CAM, Twisk JWR, Eekhout I, Heymans MW. Development
of prediction models for sick leave due to musculoskeletal disorders. J
Occup Rehabil. 2019;29(3):617–24. https://doi.org/10.1007/s10926-018-0982
5-y.

24. Etuknwa A, Daniels K, Eib C. Sustainable return to work: a systematic review
focusing on personal and social factors. J Occup Rehabil. 2019;29:679–700.

25. Smith DR, Leggat PA, Clark M. Upper body musculoskeletal disorders
among Australian occupational therapy students. Br J Occup Ther. 2006;
69(8):365–72. https://doi.org/10.1177/030802260606900804.

26. Williams CM, Penkala S, Smith P, Haines T, Bowles KA. Exploring
musculoskeletal injuries in the podiatry profession: An international cross
sectional study. J Foot Ankle Res. 2017;10:3.

27. Smith DR, Mihashi M, Adachi Y, Koga H, Ishitake T. A detailed analysis of
musculoskeletal disorder risk factors among Japanese nurses. J Saf Res.
2006;37(2):195–200. https://doi.org/10.1016/j.jsr.2006.01.004.

28. Smith DR, Leggat PA. Musculoskeletal disorders among rural Australian
nursing students. Aust J Rural Health. 2004;12(6):241–5. https://doi.org/1
0.1111/j.1440-1854.2004.00620.x.

29. Thornton LJ, Barr AE, Stuart-Buttle C, Gaughan JP, Wilson ER, Jackson AD,
et al. Perceived musculoskeletal symptoms among dental students in the
clinic work environment. Ergonomics. 2008;51(4):573–86. https://doi.org/10.1
080/00140130701728277.

30. Abedini R, Choobineh AR, Hasanzadeh J. Patient manual handling risk
assessment among hospital nurses. Work. 2015;50(4):669–75. https://doi.
org/10.3233/WOR-141826.

31. Cho K, Cho HY, Han GS. Risk factors associated with musculoskeletal
symptoms in Korean dental practitioners. J Phys Ther Sci. 2016;28(1):56–62.
https://doi.org/10.1589/jpts.28.56.

32. Iglesias MEL, Vallejo RBDB, Fuentes PS. Self-reported musculoskeletal
disorders in podiatrists at work. La Medicina Del Lavoro. 2011;102(6):502–10
Available from: https://www.ncbi.nlm.nih.gov/pubmed/22332486.

33. Maulik S, Iqbal R, De A, Chandra AM. Evaluation of the working posture and
prevalence of musculoskeletal symptoms among medical laboratory
technicians. J Back Musculoskelet Rehabil. 2014;27(4):453–61. https://doi.
org/10.3233/BMR-140466.

34. Campo M, Weiser S, Koenig KL, Nordin M. Work-related musculoskeletal
disorders in physical therapists: a prospective cohort study with 1-year follow-
up. Phys Ther. 2008;88(5):608–19. https://doi.org/10.2522/ptj.20070127.

35. Baron S, Hales T, Hurrell J. Evaluation of symptom surveys for occupational
musculoskeletal disorder. Am J Ind Med 1996; 29:606–617. Available from:
https://doi.org/10.1002/(SICI)1097-0274(199606)29:6<609::AID-AJIM5>3.0.
CO;2-E.

36. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sørensen F,
Andersson G, et al. Standardised Nordic questionnaires for the analysis of
musculoskeletal symptoms. Appl Ergon. 1987;18(3):233–7. https://doi.org/1
0.1016/0003-6870(87)90010-X.

37. Numpacharoen K, Atsawarungruangkit A. Generating correlation matrices
based on the boundaries of their coefficients. PLoS One. 2012;7(11):e48902.
https://doi.org/10.1371/journal.pone.0048902.

38. Portney LG, Watkins MP. Foundations of clinical research: applications to
practice. Upper Saddle River: Pearson/Prentice Hall; 2009. Available from:
https://ebookcentral.proquest.com/lib/UWSAU/reader.action?docID=439281
5&query

39. Centers for Disease Control and Prevention. Work-related musculoskeletal
disorders & ergonomics 2018 Available from: https://www.cdc.gov/workpla
cehealthpromotion/health-strategies/musculoskeletal-disorders/index.html.

40. Mallen CD, Peat G, Thomas E, Dunn KM, Croft PR. Prognostic factors for
musculoskeletal pain in primary care: a systematic review. Br J Gen Pract.
2007;57(541):655–61.

41. Artus M, Campbell P, Mallen CD, Dunn KM, van der Windt AW. Generic
prognostic factors for musculoskeletal pain in primary care: A systematic
review. BMJ Open. 2017;7(1):e012901. https://doi.org/10.1136/bmjopen-201
6-012901.

42. O’Connor K, Muller Neff D, Pitman S. Burnout in mental health professionals:
a systematic review and meta-analysis of prevalence and determinants. Eur
Psychiatry. 2018;53:74–99. https://doi.org/10.1016/j.eurpsy.2018.06.003.

43. Lloyd C, King R. Work-related stress and occupational therapy. Occup Ther
Int. 2001;8(4):227–43. https://doi.org/10.1002/oti.148.

44. Pincus T, Burton AK, Vogel S, Field AP. A systematic review of psychological
factors as predictors of chronicity/disability in prospective cohorts of low
back pain. Spine. 2002;27(5):E109–E20. https://doi.org/10.1097/00007632-2
00203010-00017.

45. Lang J, Ochsmann E, Kraus T, Lang JW. Psychosocial work stressors as
antecedents of musculoskeletal problems: a systematic review and meta-
analysis of stability-adjusted longitudinal studies. Soc Sci Med. 2012;75(7):
1163–74. https://doi.org/10.1016/j.socscimed.2012.04.015.

46. Linton SJ. A review of psychological risk factors in back and neck pain.
Spine. 2000;25(9):1148–56. https://doi.org/10.1097/00007632-200005010-
00017.

47. Occupational Therapy Board of Australia. Occupational Therapy Board of
Australia Registrant data 2019 Available from: https://www.occupationa
ltherapyboard.gov.au

48. Shah D. Healthy worker effect phenomenon. Ind J Occup Environ Med.
2009;13(2):77–9. https://doi.org/10.4103/0019-5278.55123.

49. Gabbe BJ, Finch CF, Bennell KL, Wajswelner H. How valid is a self reported
12 month sports injury history? Br J Sports Med. 2003;36(6):545–7.

50. Hossain MD, Aftab A, Imam MHA, Mahmud I, Chowdhury IA, Kabir RI, et al.
Prevalence of work related musculoskeletal disorders (WMSDs) and
ergonomic risk assessment among readymade garment workers of
Bangladesh: a cross sectional study. PLoS One. 2018;13(7):1–18.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Morabito et al. BMC Public Health          (2021) 21:660 Page 12 of 12

https://doi.org/10.1007/s10926-018-09825-y
https://doi.org/10.1007/s10926-018-09825-y
https://doi.org/10.1177/030802260606900804
https://doi.org/10.1016/j.jsr.2006.01.004
https://doi.org/10.1111/j.1440-1854.2004.00620.x
https://doi.org/10.1111/j.1440-1854.2004.00620.x
https://doi.org/10.1080/00140130701728277
https://doi.org/10.1080/00140130701728277
https://doi.org/10.3233/WOR-141826
https://doi.org/10.3233/WOR-141826
https://doi.org/10.1589/jpts.28.56
https://www.ncbi.nlm.nih.gov/pubmed/22332486
https://doi.org/10.3233/BMR-140466
https://doi.org/10.3233/BMR-140466
https://doi.org/10.2522/ptj.20070127
https://doi.org/10.1002/(SICI)1097-0274(199606)29:6<609::AID-AJIM5>3.0.CO;2-E
https://doi.org/10.1002/(SICI)1097-0274(199606)29:6<609::AID-AJIM5>3.0.CO;2-E
https://doi.org/10.1016/0003-6870(87)90010-X
https://doi.org/10.1016/0003-6870(87)90010-X
https://doi.org/10.1371/journal.pone.0048902
https://ebookcentral.proquest.com/lib/UWSAU/reader.action?docID=4392815&query
https://ebookcentral.proquest.com/lib/UWSAU/reader.action?docID=4392815&query
https://www.cdc.gov/workplacehealthpromotion/health-strategies/musculoskeletal-disorders/index.html
https://www.cdc.gov/workplacehealthpromotion/health-strategies/musculoskeletal-disorders/index.html
https://doi.org/10.1136/bmjopen-2016-012901
https://doi.org/10.1136/bmjopen-2016-012901
https://doi.org/10.1016/j.eurpsy.2018.06.003
https://doi.org/10.1002/oti.148
https://doi.org/10.1097/00007632-200203010-00017
https://doi.org/10.1097/00007632-200203010-00017
https://doi.org/10.1016/j.socscimed.2012.04.015
https://doi.org/10.1097/00007632-200005010-00017
https://doi.org/10.1097/00007632-200005010-00017
https://www.occupationaltherapyboard.gov.au
https://www.occupationaltherapyboard.gov.au
https://doi.org/10.4103/0019-5278.55123

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Participants
	Data collection
	Personal and placement information
	Standardised Nordic musculoskeletal questionnaire (SNMQ)

	Sample size
	Data analysis

	Results
	Participants
	Work-based training
	Prevalence and body areas of workplace musculoskeletal problems
	Reported workplace musculoskeletal problems that prevented activity and needed medical assistance
	Factors associated with workplace musculoskeletal problems in occupational therapy students

	Discussion
	Future work
	Limitations

	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

