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ABSTRACT

Background: Due to the physical and work nature demands, physiotherapists (PTs) face a high
risk of developing musculoskeletal disorders.
Objectives: To compare the prevalence and risk factors of work-related musculoskeletal disorders
(WMSDs) between pediatric and adult PTs in China.
Materials and methods: A cross-sectional study was conducted between December 2023
to February 2024 among pediatric and adult PTs. It involved distributing a self-administered
questionnaire to 129 PTs in three Chinese provinces, including five tertiary hospitals. This
questionnaire collected demographic characteristics and data on the presence of musculoskeletal
complaints within the last 12 months.
Results: Out of 192, there were 129 PTs responded to the questionnaire (67.18%). These include
62 pediatric PTs and 67 adult PTs group. The prevalence of WMSDs among the pediatric group
was 53.9%, compared to 63.8% among the adult PTs group. However, significant differences in the
body mass index and work experience were observed between the PTs groups (P-values = 0.019
and 0.018 respectively). Furthermore, no significant differences in demographic and associated
factors, including workload, were found among PTs groups. Lower back was the most affected
region in pediatric PTs (n = 46, 74.2%) and adult PTs (n = 44, 65.7%).
Conclusion: In China, PTs frequently experienced WMSDs, with the lower back being the
primary affected region. This study provides valuable insights to inform the development of
strategies aimed at reducing WMSDs among PTs, thereby improving their occupational health and
safety. It explores unique challenges and differences in population conditions between pediatric and
adult PTs.
Keywords: Work-related musculoskeletal disorders; Pediatric physiotherapist; Adult physiothera-
pist.
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INTRODUCTION

W
ork–related musculoskeletal disorders
(WMSDs) refer to injuries or disorders
affecting the musculoskeletal system that
occur because of work-related activities

[1]. These injuries arise due to factors such as challenging
physical work, repetitive motions, and sustained exertion.

∗ Corresponding author: E-mail: i202122089@hust.edu.cn
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Additionally, factors such as age, gender, and body mass
index (BMI) contribute to an increased risk of musculoskele-
tal disorders (MSDs) [2–5]. Nonetheless, physiotherapists
(PTs) consistently report a notable frequency of WMSDs
[6]. As reported in a previous study, PTs have a lifetime
prevalence of musculoskeletal pain ranging from > 55% to
< 91% [7]. This high prevalence of musculoskeletal pain is
a significant contributing factor to absences among PTs,
leading to significant implications for productivity and
economic outcomes. Similar to the findings by Nordin and
Obembe, it is noteworthy that PTs themselves may also
experience MSDs and require treatment [6, 8].
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Pediatric PTs may face unique challenges due to the na-
ture of treating children, including frequent bending, lifting,
and carrying patients [9], whereas adult PTs may encounter
different demands related to the treatment of adult patients,
such as managing chronic conditions or performing specialized
rehabilitation techniques [10].

Understanding the prevalence and distribution of WMSDs
in these specific populations is crucial for developing targeted
prevention strategies and interventions. By identifying the
most affected body regions and types of MSDs, tailoring er-
gonomic guidelines, and implementing training programs to
minimize the risk of injuries and promote the well-being and
longevity of PTs. A recent study reported that the prevalence
of MSDs among Chinese healthcare professionals working in
tertiary hospitals, while the 12-month prevalence rate of ex-
periencing an MSD was 91.2% [9]. Fan et al., quantify and
evaluate the ergonomic risk of clinical physiotherapy practices
and evaluate PTs for WMSD and pain in China [8]. However,
research focusing on the prevalence of WMSDs among pedi-
atric and adult PTs in China, and moreover the potential
differences between pediatric and adult PTs, is limited.

Hence, this study aims to address the existing research gap
by offering valuable insights into the prevalence and distribu-
tion of WMSDs among Chinese PTs working with pediatric
and adult patients. Additionally, it aims to compare the risk
factors associated with WMSDs between pediatric and adult
PTs.

MATERIALS AND METHODS

Participants

Three Chinese provinces, namely Hubei, Jiangsu, and
Liaoning, were selected for this study. Five hospitals were ran-
domly chosen from these provinces, including Tongji Affiliated
Hospitals, Wuhan Union Hospital, Panjin Central Hospital,
Xiangning Second Affiliated Hospital, and Nanjing Hospital.
This is a cross-sectional study conducted between December
2023 and February 2024. All PTs with ≥ year of experience
in the field of physical therapy were invited to participate in
this study. The study excluded PTs with MSDs or a his-
tory of MSDs resulting from previous trauma. Furthermore,
part-time PTs or those who had experienced traumatic in-
juries or serious medical conditions such as diabetes mellitus,
rheumatoid arthritis, or tumor were also excluded. Out of the
eligible participants, 129 PTs were divided into two groups:
62 pediatric PTs (pediatric PTs) and 67 adult PTs (including
those specializing in neurology, cardiology, orthopedics, sports
medicine, and geriatrics). These participants completed the
questionnaire, while approximately 63 PTs failed to partici-
pate.

Data Collection

Before completing the questionnaire, all the participants
were selected randomly and received a brief introduction ex-
plaining the research purpose, the procedures, and how the
dataset would be used. The participants were required to an-
swer all of the questions before submitting the survey, which
confirmed no missing data. Participation was voluntary, and
the respondents received no compensation for participating.
In addition, data were collected about the WMSDs of the
PTs.

Institutional Review Board Statement

The study was approved by the Ethics Committee of Affil-
iated Tongji Hospital of Huazhong University of Science and

Technology (No. TJ-IRB20210314). All participants read
and signed a consent form approved by the Ethics Commit-
tee of the Affiliated Tongji Hospital of Huazhong University
of Science and Technology, and they were advised that the
collected data would be submitted for publication.

Instrument

This study utilized a self-administered questionnaire specif-
ically created for this research. The questionnaire was devel-
oped based on validated and established questionnaires and
consisted of three parts [11, 12]. The first part of the question-
naire focused on gathering participant characteristics, includ-
ing age, gender, BMI, work experience, working hours/week,
and physical activity. The second part was an adapted ver-
sion of the Standardized Nordic Questionnaire (NMQ), which
has undergone validation and has been extensively utilized in
China [13–15]. It was used to assess the presence of muscu-
loskeletal complaints among the participants. In this study,
the questionnaire divides the human body into nine anatom-
ical regions: neck, shoulder, upper back, elbow, wrist- hands,
lower back, hip-thighs, knees, and ankle-feet. The division
is established based on two criteria: regions where symp-
toms frequently manifest and regions that can be differen-
tiated from one another [11]. However, participants were re-
quested to indicate any challenges or problems they experi-
enced within the specified anatomical regions during the last
12 months [11]. The third part of the questionnaire included
specific questions to assess the risk factors related to WMSDs
among pediatric and adult PTs. The measurements were as-
sessed using a binary scale (Yes/No). The participants in
the pediatric and adult PTs groups who experienced WMSDs
were requested to assess the extent of 17 work factors, as iden-
tified in previous studies [7].

Statistical analysis

The statistical package for the social sciences (SPSS) statis-
tical software version 29.0 (IBM SPSS Corp., Armonk, New
York) was used to analyze the collected data. Descriptive
statistics, such as frequencies and percentages, were employed
to evaluate the prevalence of WMSDs, risk factors, and partic-
ipants’ demographic characteristics. To compare the demo-
graphic variables and working hours between pediatric and
adult PTs, Chi-square tests were conducted. Frequencies and
cross-tabulations were utilized to compare the proportions of
MSDs affecting different body sites and to examine the rela-
tionship between risk factors among pediatric and adult PTs.
Logistic regression analysis was employed to determine the
risk factors associated with WMSDs. Odds ratios (OR) and
their corresponding 95% confidence intervals (CI) were com-
puted. Statistical significance was determined by considering
differences with a P-value of < 0.05.

RESULTS

Of the 192, they were 129 PTs (67.18%) enrolled in the cur-
rent study. They divided into the pediatric PTs group (53.9%,
n = 62) and the adult PTs group (63.8%, n = 67). Among
the pediatric PTs group, 48 (77.6%) were males. While, in
the adult PTs group, 53 (79.1%) were males. The mean age
among the pediatric PTs group, it was 33.15 ± 9.357 years,
while in the adult PTs group was 32.89 ± 8.193 years. The
highest percentage of participants within the 20-30 year age
range was 54.8% in pediatric PTs and 47.8% in adult PTs.
There was a significant association between BMI and both
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PTs groups (P-value = 0.019). However, approximately half
of the pediatric PTs (n = 36, 58.1%) and adult PTs (n =
34, 50.7%) had a BMI range of 21-25 kg/m2. Concerning
work experience, there was a significant association observed
(P-value = 0.018). Furthermore, 31 (50%) participants in the
pediatric PTs and 26 (38.3%) in the adult PTs had 5–10 years
of experience. Similarly, the adult PTs group had an equal
distribution of participants working 20-30 hours/week and 31-
40 hours/week (n = 23, 34.3% in each category). However,
about half of the participants performed physical activities in
both groups (Table 1).

In pediatric PTs, 53.9% experienced WMSDs in at least
one area during the last year, compared to 63.8% in adult
PTs. The most common injured regions in the pediatric PTs
group were the lower back (n = 46, 74.2%) and neck (n =
36, 58.1%), followed by shoulder, hands-wrist, upper back,
knee, hip-thigh, elbow, and ankle-foot. In contrast, the most
common injured regions in the adult PTs group were the lower
back (n = 44, 65.7%) and knee (n = 44, 65.7%), followed by
shoulder, hands-wrist, neck, hip-thigh, elbow, ankle-foot, and
upper back (Table 2).

The variations showed predictor differences between the pe-

Table 1. Comparing demographic variables and working sit-
tings between pediatric and adults PTs.†

Variables Category Pediatric PTs Adults PTs P-value
n = 62 n = 67

No. (%) No. (%)

Gender
Male 48(77.6%) 53(79.1%)

0.492
Female 14(22.6%) 14(20.9%)

Age (year)
20–30 34(54.8%) 32(47.8%)

0.725
31–40 20(32.3%) 27(40.3%)
41–50 6(9.7%) 7(10.45)
51–60 2(3.2%) 1(1.5%)

BMI(kg/m2)
15–20 4(6.5%) 11(16.4%)

0.019*
21–25 36(58.1%) 34(50.7%)
26–30 19(30.6%) 11(16.4%)
31–40 3(4.8%) 11(16.4%)

Work expe-
rience (year)

< 5 22(35.5%) 15(22.4%)

0.018*
5–10 31(50%) 26(38.8%)
10–15 7(11.3%) 21(31.3%)
> 15 2(3.2%) 5(7.5%)

Working
(hours/week)

< 20 6(9.7%) 10(14.9%)

0.217
20–30 32(51.6%) 23(34.3%)
31–40 12(19.4%) 23(34.3%)
41–50 6(9.7%) 6(9%)
> 50 6(9.7%) 5(7.5%)

Physical
activity

No 31(50%) 35(52.2%)
0.861

Yes 31(50%) 32(48.8%)

† PTs: Physiotherapists; BMI: Body mass index.

Table 2. Prevalence of WMSDs among pediatric PTs and
adults PTs in China.∗

Variables Category Pediatric PTs Adults PTs
No. (%) No. (%)

Neck
No 26(41.9%) 38(56.7%)
Yes 36(58.1%) 29(43.3%)

Shoulder
No 27(43.5%) 34(50.7%)
Yes 35(56.5%) 33(49.3%)

Elbow
No 45(72.6%) 42(62.7%)
Yes 17(27.4%) 25(37.3%)

Hands -wrist
No 38(61.3%) 37(55.2%)
Yes 24(38.7%) 30(44.8%)

Upper back
No 38(61.3%) 48(71.6%)
Yes 24(38.7%) 19(28.4%)

Lower back
No 16(25.8%) 23(34.3%)
Yes 46(74.2%) 44(65.7%)

Hip-thigh
No 42(67.7%) 41(61.2%)
Yes 20(32.3%) 26(38.8%)

Knee
No 39(62.9%) 23(34.3%)
Yes 23(37.1%) 44(65.7%)

Ankle-foot
No 50(80.6%) 43(64.2%)
Yes 12(19.4%) 24(35.8%)

Therapist
with WMSDs

No 53(46.1%) 38(36.2%)
Yes 62(53.9%) 67(63.8%)

∗ PT: Physiotherapists; WMSDs: Work-related musculoskeletal
disorders.

diatric and adult PTs groups for age, gender, BMI, work ex-
perience, working hours/week, and physical activity. Work
experience, working hours/week, and physical activity were
risk factors in WMSDs among all PTs. While BMI was a
risk factor in adult PTs. However, working < 20 and 21–30
hours/week are risk factors among pediatric PT, while work-
ing < 20 hours/week was a risk factor in adult PTs (Table
3).

In the pediatric PTs group, the most common work factors
contributing to WMSDs were working in the same position
for a long period (26.9%), lifting/transferring dependent pa-
tients, assisting patients during gait activities, and treating
a large number of patients in a day (24.1%). However, in
the adult PTs group, the highest percentages of risk factors
were treating a large number of patients in a day (77.6%) and
working in the same position for long periods (65.7%) (Figure
1).

DISCUSSION

The WMSDs are a prevalent concern among PTs who pro-
vide care to pediatric and adult patients. This study high-
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Table 3. Predictors of WMSDs among PTs groups.∗

Predictors Category OR Pediatric-95% CI P-value Adult-95% CI P-value

Gender Male 15.376 –2.778–0.283 0.110 –0.744–6.210 0.123
Female Reference category

Age 20–30 0.001 0.015–2.846 0.237 1.005–6 0.079
31–40 <0.001 0.020–3.160 0.285 1.232–8 0.040
41–50 <0.001 0.049–13.103 0.876 8.924–10 0.066
51–60 Reference category

BMI 15–20 45.769 –14.976–0.574 0.069 –0.049–7.696 0.053
21–25 0.347 –10.439–4.209 0.404 2.860–0.280 0.596
26–30 <0.001 –10.706–3.936 0.365 0.000–0.280 0.999
31-40 <0.001 Reference category

Work experience (year) <5 <0.001 0.002–0.724 0.030 –3.292–7.398 0.007
5–10 <0.001 0.001–0.373 0.009 –1.600–6.193 0.013
10–15 0.009–4.143 0.296 –1.267–5.688 0.017
> 15 Reference category

Working (hours/week) <20 465.393 1.593–7.263 0.002 –0.207–12.493 0.058
20–30 3.809 0.274–5.087 0.029 –3.768–6.443 0.608
31-40 0.314 –2.167–3.603 0.626 –6.545–4.231 0.674
41-50 –0.224–5.283 0.072 –8.027–4.604 0.595
> 50 Reference category

Physical activity No 1.7742 0.027–0.469 0.003 0.001–0.558 0.022
Yes Reference category

∗ PT: Physiotherapists; BMI: Body mass index; OR: Odds ratios; CI: Confidence intervals; Reference category: refers to the baseline
category against which other categories are compared.

Figure 1. Percentage of risk factors related to WMSDs in pediatric and adult PTs groups.∗

∗ WMSDs: work-related musculoskeletal disorders; PT: Physiotherapists.

lights a high prevalence of WMSDs, with 53.9% in pediatric
PTs and 63.8% in adult PTs. A key strength of our study is
the identification of specific risk factors, such as long working

hours and certain patient handling tasks, which vary between
pediatric and adult PTs. These findings underscore the need
for targeted ergonomic interventions and workload manage-
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ment strategies to mitigate these risks. The implications for
clinical practice include the potential for improved PTs well-
being and performance through tailored prevention programs
and policies that address these identified risk factors.

This study revealed a higher representation of males in pe-
diatric and adult PTs groups compared to their female coun-
terparts, which is consistent with previous studies [16] and
contradicts other studies [[17, 18]. Most of the PTs were
young due to the good physical abilities required by the pro-
fession’s tasks.

A significant difference (P-value = 0.019) was observed be-
tween pediatric PTs and adult PTs. Furthermore, the ma-
jority of participants in both groups had a BMI in the range
of 20–25 kg/m2. This may have a lower level of physical ac-
tivity, which could increase the risk of WRMDs. There were
significant differences observed in work experience between
pediatric and adult PTs. Pediatric PTs require additional
training to specialize in treating children, which can result
in differences in work experience compared to adult PTs. In
general, the duration of physiotherapy sessions varies based
on patient needs and treatment goals. Duration is determined
on a case-by-case basis, considering patient comfort and ef-
fective treatment [19]. Most of the PTs had long worked, so
regular breaks and proper scheduling helped to manage the
workload and prevent strain on therapists.

The prevalence of WMSDs was 53.9% in pediatric PTs and
63.8% in adult PTs, which is lower than previous studies
[10, 17, 20, 21], possibly due to differences in study popu-
lations, methodologies, or workplace environments. Among
pediatric PTs, the most common WMSDs were in the lower
back, neck, and shoulder regions. This finding is consis-
tent with the results reported by Ezzatvar et al. [18], where
they observed a high prevalence of WMSDs in the lower back
(67.9%), neck (63.2%), and shoulder (58.5%) among pediatric
PTs. In contrast, the most affected regions in the adult PTs
were the lower back and knee; this finding is consistent with
the previous study [22].

This study revealed that a high BMI is one of the most
important risk factors for the development of WMSDs in adult
PTs [22]. Furthermore, this study found that < 5, and 5-
10 years of work experience (OR= 0.037, 0.019, respectively)
in the pediatric PTs group have a higher risk of developing
WMSDs than 10–15 years of work experience. While the <
5, 5–10, and 10–15 years of work experience in the adult PTs
group have a higher risk (OR = 0.001), which consistent with
the previous study [18].

PTs with long working hours/week are at higher risk of hav-
ing WMSDs compared to those who work shorter hours. This
finding aligns with previous studies that have demonstrated a
significant correlation between long working hours/week and
the risk of WMSDs among healthcare professionals [23], in-
cluding PTs [17, 18, 24]. However, long working hours in-
crease the risk of WMSDs due to prolonged physical stress,
insufficient recovery time, and increased workload, which ex-
acerbate musculoskeletal strain and fatigue.

Numerous studies have examined the relationship between
physical activity and health and indicated that various health
factors are associated with different levels of physical activ-
ity [25, 26]. However, there is limited evidence regarding the
influence of regular physical activity on WMSDs among PTs.
Nonetheless, engaging in regular exercise may play a preven-
tive role in reducing discomfort in the neck and shoulder re-
gions [27]. This study showed that physical activity was a
risk factor in both pediatric PTs and adult PTs groups, which

does not agree with the previous studies [16, 20]. The cur-
rent study had more developed treatment methods and tech-
nology, which provide a higher protocol and reduce the work
risk for PTs. Additionally, methodological discrepancies, such
as variations in outcome measures or statistical analyses em-
ployed, could contribute to the disparities observed between
the current study and prior research on the predictors of
WMSDs among pediatric and adult PTs.

This study identified certain factors that are likely to re-
strict the pediatric PTs ability to sustain a physically de-
manding role. These include prolonged working hours in the
same place, lifting and transferring patients, assisting patients
during gait activities, and managing a high number of patients
in a day. However, treating a large number of patients in a
day and working in the same position for a long time were the
most common risk factors observed in the adult PTs group.
This finding strongly agrees with Adegoke et al. [28]. The
findings of this study will contribute to the development of
evidence-based strategies to reduce the occurrence and im-
pact of WMSDs among PTs, ultimately improving the oc-
cupational health and safety of these dedicated healthcare
professionals. By examining these factors, the study aims to
contribute to a better understanding of the unique challenges
and potential differences in MSDs patterns among pediatric
PTs and adult PTs.

The main limitation of this study is that it’s a cross-
sectional design, which means that the exposure and outcome
were assessed simultaneously. The researcher restricted this
survey to a 12–month prevalence, which would have fewer
participants’ memories than the conventional lifetime. More-
over, the study did not explore the interplay between MSDs
and other risk factors such as physical load, psychosocial load,
and general health status.

This study presented novel data by comparing WMSDs
between pediatric PTs and adult PTs groups, which is un-
precedented globally. Furthermore, it is the first study to in-
vestigate the prevalence and work-related factors of WMSDs
among PTs in China. Additionally, the study highlights the
importance of conducting further research on the behavioral
consequences of WMSDs and the career attitudes of Chi-
nese PTs towards these disorders. Data are scarce regard-
ing WMSDs, specifically in pediatric and adult PTs groups.
Most studies in musculoskeletal epidemiology do not assess
this specific area within the physical therapy field. Therefore,
it is not feasible to compare the prevalence rates of WMSDs
in pediatric and adult PTs with those found in other studies.
These outcomes underscore the importance of developing tar-
geted interventions and ergonomic strategies to prevent and
manage WMSDs among PTs based on their specific patient
populations.

CONCLUSION

This study highlights a high prevalence of WMSDs among
PTs in tertiary hospitals in China, with distinct risk fac-
tors between pediatric and adult PTs. Pediatric PTs were
more impacted by long working hours in the same position,
lifting/transferring patients, and assisting in gait activities.
While adult PTs faced higher risks from treating large num-
bers of patients and prolonged static positions. To mitigate
these risks, we recommend implementing ergonomic inter-
ventions such as adjustable workstations and regular breaks,
along with task rotation strategies and workload manage-
ment. Comprehensive training on ergonomics and patient
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handling, coupled with regular monitoring and individual-
ized support, can further enhance PTs’ health and well-being.
Addressing factors like BMI with tailored resources will also
contribute to reducing the burden of WMSDs among PTs.
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