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Abstract

Background Understanding risk factors linked to work-related musculoskeletal disorders (WMSDs) is crucial

for enhancing health promotion and ensuring workplace safety among healthcare professionals particularly physical
therapists (PTs). However, in Vietnam, there has been lack of an investigation. Therefore, this study was to determine
whether potential risk factors contributed to the occurrence of WMSDs among PTs in Ho Chi Minh City.

Method An online self-reported questionnaire for WMSDs comprising the Nordic Musculoskeletal Questionnaire
(NMQ), Job-risk and Environmental factors, the Perceived Stress Scale (PSS-4) and the coping strategies, were distrib-
uted to PTs. They were enrolled if they had: age > 22 years, graduated from PT program, a full-time job with >1year
of experience. Unadjusted and adjusted odds ratios (ORs) with 95% confidence intervals (Cls) were determined using
Logistic regression.

Results Our study found that within the past 12 months, the prevalence of WMSDs was 76.4% (n=204/267): neck
58.4% and lower back 57.3%. PTs aged 22-29years, <4 years of education, and < 7 years of working experience were
more likely to have WMSDs 2-3 times than those who did not. After adjusting for age, education, and work experi-
ence, PTs who engaged in manual techniques/exercises, lifting/transferring patients, and maintaining awkward
postures were 5-7 times more likely to have WMSDs in the neck and lower back than those who did not. Environmen-
tal and psychological factors, such as number of treatment tables, size of electrotherapy rooms, using PTs modalities,
and stress were significantly associated with WMSDs. More than 50% of PTs used modified positions and new treat-
ment/techniques that did not aggravate their symptoms, as coping strategies.

Conclusions This study indicates potential risk factors associated with WMSDs, affecting the neck and lower back
among PTs in Vietnam. These risk factors should be addressed to improve overall PTs health, retain skilled workers,
and encourage them to continue working.

Keywords Health care professional, Job-risk factors, Physical therapy, Occupational health, Work-related
musculoskeletal disorders
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Introduction

Work-related musculoskeletal disorders (WMSDs) are
mainly concerned, not only due to their status as a major
health problem with consequences for individual work-
ers, but also because of their substantial impact on socio-
economic aspects [1]. WMSDs typically contribute to a
significant portion of occupational morbidity, resulting
in lost work days, loss of skilled workers and significant
increase of economic costs [2]. Health care profession-
als such as physicians, dentists, technicians, nurses and
physical therapists (PTs) are reported to be vulnerable to
sustaining occupational health including WMSDs dur-
ing the course of their work routine [3]. In Vietnam, Luan
et al. (2018) conducted a study on nurses and found that
the 12-month prevalence of WMSDs was 74.7%, with low
back pain (44.4%) and neck pain (44.1%) being frequently
reported [4]. Nong et al. (2020) investigated health-
care workers, including physicians, nurses, technicians,
pharmacists, and dentists, and found that 62.4% of them
experienced WMSDs. The most commonly affected areas
were the lower back (48.2%) and neck (40%) [3]. How-
ever, there is currently no report on the prevalence and
risk factors associated with WMSDs specifically among
Vietnamese PTs.

Physical therapy (PT) has gained significant recogni-
tion in Vietnam, resulting in a substantial increase in
the number of patients seeking treatment from PTs.
However, there is a limited workforce of PTs in Viet-
nam, which poses a challenge in meeting the demand for
healthcare services (40,000 population per physical ther-
apist) [5]. This shortage can lead to stress and overwhelm
among PTs, negatively impacting their health and poten-
tially giving rise to occupational diseases such as WMSDs
within their workplace [6]. Consequently, it would be
advantageous to identify all potential risk factors associ-
ated with WMSDs among PTs in order to promote health
prevention and make policy recommendations within the
profession.

Previous studies have identified and categorized com-
mon risk factors for WMSDs among PTs worldwide
[6-12]. Individual and job-risk factors are mainly influ-
enced on WMSDs occurence in PTs. In the systematic
review, Vieira et al. (2015) revealed that WMSDs were
highly prevalent among PTs worldwide, reaching up to
90% and at least 50% in those who worked 5years of PT
experience [7]. The most commonly affected area was
the low back, attributable to WMSDs [7, 9, 10]. Strong
evidence suggests that both individual and work-related
factors are significantly associated with WMSDs among
PTs [7]. In terms of individual risk factors, female PTs
aged <30years with a BMI > 25kg/m? were more likely to
experience WMSDs compared to male who are younger
and have lower BMI [11, 12]. Work-related risk factors
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such as having less than five years of experience, speciali-
zation, performing manual therapy techniques, patient
transfer, demanding postures, awkward postures, treat-
ing a large number of patients, repetitive movements,
working while injured, and excessive workload are all sig-
nificantly associated with WMSDs among PTs (p <0.05)
[6-8, 12]. However, there is limited evidence regarding
the association between WMSDs and two remaining risk
factors: environmental factors and psychological factors
among PTs.

WMSDs have a significant impact on PTs, and it is
important to explore how they can effectively cope with
this situation? Many PTs who have experienced WMSDs
reported implementing various reactive/coping strategies
such as modifying their techniques, seeking PT treat-
ment, taking medication, consulting doctors, changing
their duties, altering clinical habits and work settings, or
even leaving their professional positions [6, 8, 13]. How-
ever, relying on these coping strategies may not guaran-
tee the sustainability of the PT’s workforce in providing
healthcare services [6]. Furthermore, prolonged expo-
sure to this situation can adversely affect their health and
quality of life, leading to work inefficiency or early resig-
nation [6, 10].

Therefore, there are two research gaps that need to be
addressed. Firstly, lack of the prevalence and risk factors
of WMSDs among PTs in Vietnam. Secondly, limited evi-
dence of the association of environmental and psycho-
logical factors with WMSDs among PTs. Bridging these
gaps and gaining a better understanding of these factors
would greatly enhance our approach to preventing and
managing WMSDs among physical therapists. Hence, the
purpose of this study is to investigate the prevalence of
WMSDs and identify potential risk factors contributing
to their development among PTs in Ho Chi Minh City
(HCMC), Vietnam.

Methods

This study was an online cross-sectional survey started
from February to May 2022. It was approved by the
Mahidol University Central Institutional Review Board
(MUIRB COA No. 2021/412.2009).

Participants were recruited from government and pri-
vate hospitals, clinics, and centers in Ho Chi Minh City
(HCMCQ). They were screened using the inclusion criteria
as follows: a) Vietnamese individuals aged >22years, b)
graduated from a PT program, and c) have a full-time job
with at least one year of working experience. They were
excluded if they worked in administrative jobs and were
not involved with PT clinical practice or unable to work
as PTs in the last six months due to pregnancy or illness
(including mental, neurological, cardio-pulmonary con-
ditions, or other diseases and injuries).
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This study developed an online self-reported ques-
tionnaire based on many standardized questionnaires
used for WMSD’s survey among PTs [10, 13—18]. It was
translated into Vietnamese language using cross-cul-
tural validation and reported elsewhere [19]. An online
self-reported questionnaire (the Vietnamese version)
had acceptable content validity and test-retest reliability
[19]. It consisted of six sections with 25 items as follows.
Section I: individual factor collects information includ-
ing age, gender, BMI, level of PT education (vocational,
diploma, 3-year/4-year Bachelor’s degree, and postgradu-
ate), sport/exercise duration (min/week), current smok-
ing status (yes/no), monthly income (in USD), working
hours, years of working experience, number of patients
treated per day, and the specialty of hospital/clinic/center
(including orthopedic, neurology, pediatric, cardiopul-
monary, or general). Section II: musculoskeletal pain
asked the participants to rate pain or discomfort in any
body part within the last 12months using the standard-
ized Nordic Questionnaire (NMQ) [14]. If they answered
“yes” it referred to having WMSDs and indicated the
most pain area by the numeric rating scale (NRS). Sec-
tion III: work-related factors contained 9 items of job-risk
factors [15, 16] that can contribute to WMSD among PTs
including manual techniques, manual chest PT, exercise,
functional activities training, lift/transfer, clerical work,
postures/positions, workload, and personal factor. The
rating scale represented the significant problems ranging
from 1 to 4. The score<3 was irrelevant, mild to mod-
erate problems and score>3 was a major problem. Sec-
tion 1V: environmental factor comprised of 4 items [17]
as follows: number of PTs, number of treatment tables,
size of treatment room (including electrotherapy, thera-
peutic and pediatric rooms) and PT electrical modalities
(including ultrasound, TENSE/NMES, LASER, SWD,
shockwave and others machines). Section V: psychologi-
cal factor was adopted on the 4-item scale of the Per-
ceived Stress Scale (PSS-4) [18]. Participants were asked
to rate their perceived stress over the past month using a
5-point scale ranging from “never” to “almost always” A
score ranged from 0 to 16 and high scores indicate high
stress. Section VI: coping strategies for WMSDs [10, 13]
included eight items for asking participants to rate the
effectiveness of coping strategies from “almost always,’
“sometimes,” and “almost never” This section contains
a question prompting participants to propose any addi-
tional factors they believe might contribute to their work-
related musculoskeletal disorders, if relevant.

For data collection, we initially contacted the man-
ager in each setting located in HCMC for permission to
invite PTs participating in this study. PTs received a link
of survey using Google Forms (Google Inc., Mountain
View, CA, USA) via email, Facebook, messenger, Zalo,
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or text message. It consisted of a self-reported screen-
ing questionnaire and an online self-reported question-
naire (Vietnamese version). A total time to administer
an online-survey requires 30 minutes and they have two
weeks for completing it.

The sample size was estimated using a formula for
prevalence study [20]. Based on the previous studies [11,
21, 22], a prevalence of WMSDs was 0.71 among PTs. The
significance level (a) was set at 0.05, and the margin of
error was set at 5%. After considering for a non-response
rate of 20%, the total sample size was 232 participants.

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 23.0. Descriptive statis-
tics, including the number and percentage (n, %), mean
or median, and standard deviation (SD), were present as
demographic data. The association between risk factors
and WMSDs was examined through multivariate logis-
tic regression. Both unadjusted and adjusted odds ratios
(ORs) were calculated and interpreted with their corre-
sponding 95% confidence intervals (95% Cls). An OR is
defined as the strength of association between risk fac-
tors and WMSDs occurrence among PTs. The formula is
the ratio of the odds of risk factors in the WMSDs and
the odds of risk factors in none WMSDs. If OR greater
than 1.0 indicated a risk factor and positive associated
with WMSDs, while an OR less than 1.0 indicated a pro-
tective factor and negative associated with WMSDs. Age,
level of PT education, and years of experience were iden-
tified as potential confounders based on their statistical
significance. A p-value was set less than 0.05.

Results

Three hundred twenty-eight PTs working at 27 gov-
ernment hospitals, 17 private hospitals, 27 clinics and
4 centers in HCMC were screened for eligibility by the
questionnaire. Of total, 61 PTs were excluded because
they did not graduate from PT program (n=7), less
than 1year of experience in PT practice (n=7), did not
a fulltime job (#=38) and unable to work as PT in the
last 6months (n=9) as shown in Fig. 1.267 were enrolled
for data analysis. They had 29.5+6.6years of age and
PT experience ranged from 1 to 35years and provided
service for approximately 10 patients per day. Their
working hours were 7.9+ 0.6hours per day and average
43.1 £ 5.4 hours per week (Table 1).

The results showed that the prevalence of WMSDs
among Vietnamese PTs in HCMC was 76.4%
(n=204/267). The most pain of WMSDs (NRS > 3) were
reported in the neck (58.4%), lower back (57.3%), shoul-
ders (51.7%), wrists/hands (34.8%), knees (33.0%), upper
back (31.5%), thumbs (22.9%), ankles/feet (14.6%), hips/
thighs (11.6%) and elbows (7.9%) as illustrated in Fig. 2.
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PTs completed and returned the
questionnaire and then assessed for

eligibility by using screening questionnaire

Excluded participants (n=61)

¢ do not graduated from PT program (n=7)
e less than 1 year of experience in PT practice (n=7) <+

e do not a fulltime job (n=38)

e unable to work as PT in the last 6 months (n=9)

(n=328)

v

PTs passed the criteria and completely answered
the online self-reported questionnaire (n=267)

Fig. 1 The study flowchart and enroliment

For individual factors, age, level of education, year of
experience as PTs and the specialty of hospital/clinic
(p<0.05) were associated with WMSDs among Vietnam-
ese PTs (Table 1). PTs who work at orthopedics settings
were less likely to have WMSDs than PTs in general set-
tings 0.42 times (95% CI 0.19 to 0.89, p-value=0.025).

The results showed the association between work-
related factors and WMSDs for overall body area among
Vietnamese PTs. Nonsignificant association between
work-related factors and WMSDs overall area were
observed. Except for PTs who used soft tissue tech-
nique were more likely to have WMSDs than those
who did not (unadjusted OR=8.71, 95%CI=1.15-
65.63, p-value=0.036). After adjusting for age, educa-
tion and working experience, the soft tissue work was a
risk factor of WMSDs among PTs (adjusted OR=9.05,
95%CI=1.19-68.77, p-value =0.033).

Tables 2 and 3 demonstrated the work-related factors
associated with WMSD at neck and lower back among

section I: demographics

section II: musculoskeletal pain

section III: work-related factors

section IV: environmental factors
section V: psychological factors

section VI: coping strategies of WMSDs

Data Analysis

Vietnamese PTs. The results showed that manual tech-
niques, manual chest PT, exercise, functional activities
training, lift/transfer, postures/positions and workload
were major contributors to neck and lower back prob-
lems among PTs. The unadjusted and adjusted ORs
increased the probability of WMSD occurrence at neck
related with PTs who performed manual therapy (i.e.,
joint mobilization, soft tissue work, trigger point release,
and segmental breathing), implementing exercise pro-
grams (i.e., PROM, performing resistance exercises,
manual stretching and PNF techniques), lift or transfer
and postures/positions (i.e., maintaining a position for
prolonged period of time, bending or twisting in awk-
ward way, squatting or kneeling, and reaching or work-
ing away from your body). These findings were also found
in the association between work-related risk factors and
WMSD at lower back (Table 4). The probability of lower
back problems was increased among PTs who performed
the same task over and over and continued to work when
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Table 1 Demographics and its associated with WMSDs among physical therapists in HCMC, Vietnam (n=267)
Variables Total (n=267) WMSDs OR 95%Cl p-value
Have (n=204) (%) Not have
(n=63) (%)
Age (years)
22-29 167 134(80.2) 33(19.8) 3.19 1.33-7.67 0.009"
30-39 75 56(74.7) 19(25.3) 232 0.90-5.96 0.330
40 and over 25 14(56.0) 11(44.0) 1.00 - -
Gender
Male 106 81(76.4) 25(23.6) 1.00 0.56-1.78 0.997
Female 161 123(76.4) 38(23.6) 1.00 - -
BMI (kg/m?)
Underweight (BMI < 18.5) 15 18(78.3) 5(21.7) 1.26 044-3.61 0674
Normal (18.5<BMI<22.9) 147 109(74.1) 38(25.9) 1.00 - -
Overweight (23 <BMI<27.5) 82 63(76.8) 19(23.2) 1.16 0.61-2.18 0.653
Obesity (BMI >27.5) 23 14(93.3) 1(6.7) 4.88 0.62-38.37 0.132
Level of PT education
4-year Bachelor and postgraduate 199 162(81.4) 37(18.6) 2.71 1.48-4.97 0.001"
Vocational/diploma/3-year Bachelor 68 42(61.8) 26(38.2) 1.00 - -
Sport/exercise (min/week)
<150 225 173(76.9) 52(23.1) 1.18 0.56-2.51 0.666
>150 42 31(73.8) 11(26.2) 1.00 - -
Current smoking status
Yes 14 8(57.1) 6(42.9) 039 0.86-7.74 0.091
No 253 196(77.5) 57(22.5) 1.00 - -
Monthly income (USD)
>430 USD 103 81(78.6) 22(21.4) 1.23 0.68-2.21 0.496
Less than 430 USD 164 123(75) 41(25.0) 1.00 - -
Working hours
>45hours/week 175 73(79.3) 19(20.7) 1.29 0.70-2.37 0412
<45hours/week 92 131(74.9) 44(25.1) 1.00 - -
Year of experience as a physical therapist
<7 188 151(80.3) 37(19.7) 2.00 1.11-3.62 0.021"
>7 79 53(67.1) 26(32.9) 1.00 - -
Number of patients treated per day
>10 78 65(83.3) 13(16.7) 1.79 0.91-3.54 0.090
<10 189 139(73.5) 50(26.5) 1.00 - -
The specialty of hospital/clinic/center
Orthopedics 39 24(61.5) 15(38.5) 042 0.19-0.89 0.025"
Neurology 34 28(82.4) 6(17.4) 1.21 0.46-3.21 0.702
Pediatrics 28 23(82.1) 5(17.8) 1.19 0.42-342 0.743
Cardiopulmonary 2 21(70.0) 9(30.0) 061 0.25-1.47 0.265
General 136 108(79.4) 28(20.6) 1.00 - -

Abbreviations: BMI Body Mass Index, C/ Confidence Interval, OR Odd Ratio, PT Physical therapy, WMSDs Work-related Musculoskeletal Disorders

" p-value<0.05

injured after adjusting for age, education and year of

experience.

Table 4 demonstrated the results of environmen-
tal and psychological factors associated with WMSDs
among Vietnamese PTs. Environmental factors including

number of treatment tables (< 12), the size of electrother-
apy room (<20m?), PT’s modalities (use of US, TENSE/
NMES, LASER and SWD) were significantly associated
with WMSDs occurrence among PTs. The result showed
that PTs who reported high stress (PSS >5.8) were 1.91
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Overall 76.4% (204/267)

Fig. 2 Prevalence of WMSDs in body area

times more likely to develop WMSDs when compared
with those who reported low stress (PSS<5.8) (95%
CI 1.00 to 3.60, p-value=0.047). The unadjusted and
adjusted OR of environmental and psychological factors
demonstrated the increasing of probability of WMSDs.

The results about the reactive or coping strategies
of Vietnamese PTs used for managing WMSDs was
illustrated in Fig. 3. To address their WMSDs many of
them reported almost always modified their positions
or patient positions (52.8%, n=141/267) and halted
the treatment which was aggravated their symptoms
and selected the new treatment techniques (40.8%,
n=109/267). More than 20% of them reported almost
never to select the plinth/bed height adjustment before
treating patients or call someone to handle a heavy
patient as the coping strategies for mitigating their
WMSD symptoms.

Discussion

This study demonstrated a prevalence of WMSDs within
a 12-month among PTs in HCMC, Vietnam, reach-
ing up to 76.4%. The most commonly WMSD affected
body areas were the neck (58.4%) and low back (57.3%).
Corresponding with many countries, they reported the
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Neck 58.4% (156/267)
Shoulders 51.7% (138/267)

Upper Back 31.5% (84/267)

Elbows 7.9% (21/267)

Low Back 57.3% (153/267)

Wrists/Hands 34.8% (93/267)

Thumbs 22.9% (61/267)
Hips/Thighs 11.6% (31/267)

Knees 33.0% (88/267)

Ankles/Feet 14.6% (39/267)

prevalence of WMSDs ranged from 32 to 99.5% [6-13,
23-25]. Our findings corresponded with the prevalence
of WMSDs among PTs reported in Southeast Asia [11],
which was 71.6%. When compared to the prevalence of
WMSDs within a 12-month among other healthcare
professions in Vietnam, such as physicians, nurses, tech-
nicians, pharmacists, and dentists (ranging from 62.4
to 74.7%) [3, 4], PTs displayed the highest prevalence
of WMSDs among health care professions. As a con-
sequence, it is crucial to prioritize the prevention and
management of WMSDs as a major concern in order to
mitigate the impacts on PTs health and improve occupa-
tional health standards in Vietnam.

The association between individual factors and WMSD
among Vietnamese PTs

The results also revealed a significant association of
individual factors (i.e., age, level of PT education, year
of experience as PT and the specialty of hospital/clinic/
center) and WMSDs within 12months among PTs in
HCMC. PTs aged lower than 30years were more likely to
have WMSDs than those who are older which are con-
sistent with many previous findings [12, 13, 15]. Younger
PTs may not know how to use self-protection strategies
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Table 4 Association of environmental and psychological factors with WMSDs among physical therapists in HCMC, Vietnam (n=267)

Risk factors WMSDs Unadjusted Adjusted by age, education
and year of experience
Have (n=204) No (n=63) OR 95%Cl p-value OR 95%Cl p-value
Environment
No. PT workforce
<12 131 36 135 0.76-2.39 0311 144 0.78-2.64 0.243
>12 73 27 1.00 - - 1.00 - -
No. of treatment table
<12 140 33 1.99 1.12-354 0.019" 232 1.27-4.26 0.006"
>12 64 30 1.00 - - 1.00 - -
Electrotherapy room
<20m? 85 19 1.65 0.90-3.03 0.103 213 1.10-4.12 0.024"
>20m? 119 44 1.00 - - 1.00 - -
Therapeutic room
<20m? 53 16 1.03 0.54-1.97 0.926 143 0.70-2.90 0.330
>20m? 151 47 1.00 - - 1.00 - -
Pediatric room?
<20m? 45 9 1.89 0.80-4.43 0.141 218 0.88-5.37 0.089
>20m? 66 25 1.00 - - 1.00 - -
Use ultrasound therapy
Yes 182 45 331 1.64-6.69 0.001" 301 146-6.23 0.003"
No 22 18 1.00 - - 1.00 - -
Use TENSE/NMES
Yes 170 42 250 132-474 0.005" 230 1.19-4.46 0.014"
No 34 21 1.00 - - 1.00 - -
Use LASER
Yes 79 15 2.02 1.06-3.85 0.032" 1.80 0.93-3.49 0.083
No 125 48 1.00 - - 1.00 - -
Use SWD
Yes 136 27 267 1.50-4.75 0.001" 249 1.37-4.52 0.003"
No 68 36 1.00 - - 1.00 - -
Use shockwave therapy
Yes 72 14 1.91 0.99-3.69 0.055 1.77 0.90-3.48 0.101
No 132 49 1.00 - - 1.00 - -
Use others machines
Yes 19 8 0.71 0.29-1.70 0438 073 0.30-1.81 0.501
No 185 55 1.00 - - 1.00 - -
Psychological factors by PSS®
>58 91 18 2.01 1.09-3.71 0.025" 191 1.00-3.60 0.047"
<58 13 45 1.00 - - 1.00 - -

Abbreviation: PSS perceived stress scale

9 there were 145 physical therapists who reported the area of pediatric room
b the average of PSS was 5.8 defined as the cut off score

" p-value <0.05

such as modifying treatment techniques, alternating
treatment modalities, reducing demanding tasks/activi-
ties to alleviate the workload issues and have enough rest
breaks between cases [12, 13]. PTs who have less years of
experience in PT practice (<7years) were more likely to

develop WMSDs than those who have> 7 years. Our study
found that 97.6% (n=163/167) of PTs aged 22-29years
had less year of experience in PT practice (<7 years) and
80% of them (n=131/163) reported WMSDs within
12months. In addition, young PTs with less experience
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Stopping treatment if it causes discomfort

Selecting techniques that will not aggravate discomfort
Adjusting the plinth/bed height before treating a patient
Pausing regularly to stretch and change posture

Warming up and self-stretching before performing manual techniques

Using electrotherapy instead of 1 techniques to avoid stress in an

injury

Modifying the patients'/therapists' position

Someone helps to handle a heavy patient

0 50 100 150 200 250 300
e Using electrotherapy Warming up and self- 4 o " " ¢
Someone helps to handle MOdlfyl e (h? i instead of manual stretching before Pausing regularly to Ad%usllng the plln(h/bed Selec?lng techniques that Stopping treatment if it
) patients'/therapists N . . stretch and change height before treating a will not aggravate .
a heavy patient e techniques to avoid stress performing manual A 4 causes discomfort
position B g & = posture patient discomfort
inaninjury techniques
m Almost always 34 141 34 93 73 102 109 108
W Sometimes 176 117 185 139 164 104 141 122
Almost never 57 9 48 35 30 61 17 37

m Almost always = Sometimes Almost never

Fig. 3 The coping strategies for WMSDs among 267 physical therapists in HCMC Vietnam

are more prone to make themselves in dangerous posi-
tions at work and face a higher risk of WMSDs compared
to senior PTs [12, 13, 26].

Interestingly, our findings found increased risk of
WMSDs occurence in Vietnamese PTs who graduated
higher degree (4years and more). Because they learned
more intensive courses of 4-year Bachelor and post-
graduate programs and led to PTs graduated higher
academic degrees taking responsibility in multiple tasks
in their work more than those who graduated from the
3-year Bachelor and vocational or diploma programs [25,
27]. Additionally, in Vietnam PTs who graduated 4-year
of Bachelor’s program learn more in PT techniques such
as joint mobilization and PNF techniques that have been
exposed to increase the WMSD risk [12, 13, 25]. These
reasons lead to an increase in workloads contributing to
WMSDs.

The study found that PTs who work at the hospital/
clinic/center with orthopedic specialty were significantly
associated with WMSDs. Orthopedic PTs were less likely
to develop WMSDs when compared with general PTs
(OR=0.42, 95%CI=0.19-0.89, p-value=0.025). Gen-
eral PTs defined more and multiple workloads/activi-
ties than specialist PTs (ie., orthopedic PTs defined as
clinical specialists in treatment of the musculoskeletal
conditions) and it can be a cause of non-specialized PTs
had higher risk to develop WMSDs [13]. Additionaly,
our study found that general PTs treated more num-
ber of patients than orthopedic PTs (10.7 £4.9 patients
per day for general setting vs. 8.0+4.3 patients per day

for orthopedic setting) which one day working is aver-
aged 8hours. Therefore, the organizations should rede-
sign workload and schedule as well as recruit more PT
workforce to reduce the risk of WMSDs and lost effective
workers.

The association between work-related factors and WMSD
at neck and low back among Vietnamese PTs

Our findings found that performing manual therapy,
implementing exercise programs, lifting or transferring,
postures or positions, workload issues and personal fac-
tors were reported by PTs as the major contributing
factors for WMSDs at neck and lower back. After mini-
mizing the effect of age, education and year of PT expe-
rience, the probability to develop WMSDs at neck and
lower back increased twice as much among PTs who
were exposed to work-related risk factors. Many previ-
ous studies [6, 10, 11] reported that performing manual
therapy techniques were the most common work-related
risk factors contributing to WMSDs at neck and lower
back problems among PTs. Mobilization and soft tissue
work and trigger point release techniques are hand-on
treatment which can cause of neck, lower back, thumb
symptoms [12, 13].

Functional activities training including ADL, gait and
stair training were significantly associated with neck and
lower back problems among Vietnamese PTs. This might
be explained by prolonged standing with lifting or caring
patients with frequent twisting and bending when tak-
ing care of patients to perform ADL, walking and stair
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climbing [11]. It is a common cause of neck, upper-limb
and lower back problems among PTs.

Lifting or transferring patients and posture/position
were the most common cause of neck pain and low back
pain in all workers including PTs. Our findings aligned
with many previous studies which reported lifting or car-
rying patients, sustained in the same position or in the
awkward twisting position or uncomfortable position,
increased risk of neck and lower back problems among
PTs [6, 9—-11, 13]. Therefore, PTs should be trained and
followed preventive strategies at work incorporated with
strengthening and flexibility exercise for preventing
WMSDs [26].

The previous studies reported that repetitive task and
continuing work when having musculoskeletal injuries
contributed to more than double times of lower back
problem because of prolonged stress of soft tissue [12,
13]. In Vietnam, there are limited number of PT work-
force which lead them to response to treat large number
of patients per day in various conditions. Although our
study found nonsignificant association between number
of treating patients per day and WMSDs among Viet-
namese PTs (p=0.09), the maximum number of treating
patients reached up to 20 patients per day and the aver-
age was 9.93+4.79 patients per day. This might contrib-
ute to increased clinical workloads and risk of WMSDs
among PTs. Consistent with many previous studies [11,
13, 22, 28], Cromie et al. (2000) [13] discovered PTs who
treat a large number of patients simultaneously had a sta-
tistically significant 2.5 times higher odds of experiencing
WMSDs compared to those who did not (95% CI 1.6 to
3.8). Ezzatvar et al. (2020) [22] similarly highlighted that
PT who treat a substantial number of patients were 2.14
times more likely to develop WMSDs when compared
with those who did not (95% CI 1.53 to 2.99).

The association between environmental and psychological
factors and WMSD among Vietnamese PTs

This study found that environmental factors including
number of treatment tables <12, size of electrotherapy
room <20m? and using PT electrical modalities were
significantly associated with WMSDs among Vietnam-
ese PT in HCMC (p<0.05). Using PT electrical modali-
ties including US, TENSE/NMES, LASER and SWD
increased the odds of WMSDs occurrence 2-3 times
among PTs. Our findings are contrasted to the previ-
ous studies. They reported using electrical modalities
are less commonly practice among PTs which might not
expose PTs to a high level of risk for WMSDs [11]. Cro-
mie et al. found that injured PTs selected electrotherapy
modalities as reactive/coping strategies for self-pres-
ervation and enabling themselves to continue working
[11, 13]. However, using electrical modalities are most
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commonly treatment among PTs in Asia particularly in
Vietnam. Normally, PTs are assigned to work in an elec-
trotherapy room for one week or month and they might
hold the ultrasound transducer for 8hours of workday
or provide various type of PT modalities to consecutive
patients. Combined with a high workload of large num-
ber of treating patients per day with insufficient number
of treatment tables and small treatment room can lead to
increase the risk of WMSDs. Therefore, we suggested to
modify working scheduling for PTs to avoid performing
high workload with a long period.

This study also indicated a notable association between
psychological factor including perceived stress and the
occurrence of overall WMSDs among PTs in HCMC.
This observation aligns with previous studies [18, 28,
29], specifically highlighting that Vietnamese PTs experi-
encing high stress levels were more prone to the risk of
developing WMSDs.

Reactive or coping strategies used to mitigate risk

of WMSDs by Vietnamese PTs

Our study showed the responses about the self-protec-
tion to reduce WMSDs symptoms on their body whilst
completing work duties. The most coping strategies
were modifying the patients’/therapists’ position, select-
ing techniques that will not aggravate discomfort, stop-
ping treatment if it causes discomfort and adjusting the
plinth/bed height before treating a patient. The coping
strategies of WMSDs among Vietnamese PTs are the
same as those of PTs from other countries [9, 10, 13].
Additionally, to reduce the prevalence of WMSDs among
PTs, Campo et al. (2008) [30] proposed that protective
measures for lifting or transferring patient should be
considered and used suitable equipment such as height-
adjustable beds and sliding/lifting equipment. The pro-
tevtive measures for performing manual therapy by using
assistive devices (e.g., thumb splints, mobilization wedges
and instruments assisted soft tissue working) and by con-
sidering only applying these techniques on patients who
truly needs were also recommended [30]. The role of the
Physical Therapy Association is important in formulating
and promoting the prevention strategies [30].

Based on Passier and McPhail (2011) [31], Cromie et al.
(2001) [32] and the hierarchy of control for improving the
work process [33], this study recommended six strategies
for prevention WMSDs among PTs. First was an organi-
sational strategy to manage task/workload such as defin-
ing PT roles to reduce physical demands and ensuring
an appropriate workforce to help. Second was workload
arrangement including PTs should take rest of breaks
during working or while injuries, regularly perform
stretching exercises on targeting muscles affected, and
plan an acceptable number of patients treated by PTs per
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working hour per day. Third, PTs should allow to modify
treatment techniques to avoid injuries or aggravate the
symptom. Fourth, work setting and provision of equip-
ment suitable for appropriate purpose and sufficient
quantities. Fifth focused on improving overall physical
health, maintaining a healthy lifestyle, engaging in regu-
lar physical activity outside of work, managing stress and
having schedule check-ups with professionals to address
any health issues especially discomfort or pain. Sixth was
education and training PTs can attend workshop or train-
ing sessions for proper body mechanics and injury pre-
ventions during working.

Limitations

This study had some limitations that need to be acknowl-
edged. Firstly, being an online self-reported cross-sec-
tional survey, there might have been a potential for recall
and information bias among participants. However, to
mitigate these issues, we provided clear descriptions
and examples in the questionnaire, and participants
were encouraged to provide honest responses. Secondly,
the data collection occurred during the COVID-19 out-
break in HCMC, Vietnam, which could have influenced
respondents’ answers. Some PTs may have experienced
changes in their tasks and settings due to the pandem-
ic’s impact. During the three-month lockdown from
July to September 2021, PTs were redirected to support
the treatment of COVID-19 patients, leading to a high
clinical workload and potential challenges in develop-
ing WMSDs. Despite these circumstances, we explicitly
instructed respondents to base their answers on their
usual work-related activities as PTs.

Conclusion

This study revealed a 12months prevalence of WMSDs
among PTs in HCMC, Vietnam reaching 76.4%. Notably,
neck pain and low back pain were the most commonly
affected areas. Our investigation comprehensively iden-
tified all potential risk factors associated with WMSDs
among physical therapists, encompassing individual,
work-related, environmental, and psychological factors
to promote health prevention and workplace safety rec-
ommendations within the profession.

Abbreviations

WMSDs Work-related musculoskeletal disorders

PTs Physical Therapists

HCMC Ho Chi Minh City

BMI Body Mass Index

PT Physical Therapy

NMQ the standardized Nordic Questionnaire

NRS Numerical pain rating scale

us Ultrasound

TENS/NMES  Transcutaneous Electrical Nerve Stimulation/Neuromuscular

Electrical Stimulation
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LASER Light amplification by stimulated emission of radiation
SWD Shortwave diathermy

PROM Passive range of motion exercises

AAROM Active-assisted range of motion exercises

ADL Activity of daily living

PNF Proprioceptive Neuromuscular Facilitation

PSS The Perceived Stress Scale.
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