
Industrial Health 2022, 60, 514 – 524 Original Article

Association between work content and 
musculoskeletal disorders among home caregivers: 
a cross-section study

Pei-Lun HSIEH1, Ya-Chen LEE2, Shang-Yu YANG3*, Ying-Lien LIN4 and Yu-Ru HUANG3

Abstract: In Taiwan, over 80% of home caregivers have experienced musculoskeletal disorders 
(MSD) in the past year. Although MSDs in health care workers have been discussed in existing 
literature (e.g., in nursing staff), there is limited understanding of the association between MSD and 
the work content of home caregivers. This study aimed to investigate the correlation between the 
work content and MSD of home caregivers. This cross-sectional study was conducted in long-term 
care units in central Taiwan. A structured questionnaire was used to collect data, including basic 
information, work content survey, and information from the Nordic Musculoskeletal Questionnaire. 
Logistic regression analysis was used to examine the association between work content and MSD. 
A total of 149 home caregivers with a mean age of approximately 50.97 ± 9.80 years were recruited 
for the study. The frequency of transfer of toilet and wheelchair was significantly associated with 
shoulder discomfort, upper back discomfort, and wrists/hands discomfort. In addition, the frequency 
of passive range of motion exercise was significantly associated with elbows discomfort. The results 
of this study indicated that the highest risk factor for MSD was transfer of toilet and wheelchair 
followed by passive range of motion exercise.
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Introduction

As of 2018, 14% of Taiwan’s population is over age 65, 
which suggests that one in seven people is an older adult1). 
As the older adults population rapidly rises, the demand for 

long-term care is also increasing rapidly with an increase in 
life expectancy, shorter hospital stays, and increased num-
ber of disabled people2). In 2017, Taiwan’s long-term care 
policy promoted a home-based aging-in-place service mod-
el that allows care recipients to stay in their familiar envi-
ronments until their final years, which has led to an in-
creased demand for home care attendants (HCAs). 
Unfortunately, there is not only a shortage of home caregiv-
ers in Taiwan but also a high turnover rate3). One of the key 
reasons for leaving the workplace is musculoskeletal disor-



homes, mechanical devices are often used to assist in re-
ducing the risk of MSD17). However, mechanical devices 
are often unavailable in care recipients’ homes. Further-
more, the working environment of home care may vary 
greatly for each home, and home caregivers need to travel 
frequently in different spaces in the home. In Asia, the 
home space is generally smaller than that in Western coun-
tries, especially in the bathroom space18). Asians love to 
take a bath at home (install a bathtub), making the bath-
room space even more cramped19). For example, in Taiwan, 
the general bathroom (including bathtub) space is only 
about 210 x 140 cm20). Home caregivers often work in 
cramped or chaotic spaces (e.g., bedroom or bathroom en-
vironments in the home), and these uncomfortable spaces 
further increase the risk of MSD21). 

Many countries have an aging population, so the demand 
for home caregivers increases every year. For home care, 
unlike facility care, the unique nature of the work environ-
ment exposes home caregivers to various accidents and un-
predictable hazards, which are directly related to high turn-
over rates22). Although there is existing literature that 
addresses the occupational safety (e.g., studies on MSD 
risk) of health care workers (e.g., nursing staff), there is 
still a limited understanding of home caregivers and the re-
lation of their work content to MSD22, 23). In summary, the 
main purpose of this study was to understand the work con-
tent of home caregivers and the prevalence of MSD in nine 
body parts and investigate the correlation between the work 
content and MSD. By exploring which work tasks may be 
risk factors for MSD, we can better ensure the occupational 
safety and physical health of caregivers.

Methods

Study design and participants
This study was a cross-sectional study with a structured 

questionnaire to collect data. The study was conducted be-
tween October 2019 and March 2020 at the long-term care 
units providing home care services in central Taiwan. A re-
search assistant visited the unit in person to explain the 
study and obtain written consent from participants before 
distributing the questionnaire. The inclusion criteria in-
cluded: (1) currently providing home care services and 
working for at least one year, (2) able-bodied with no sig-
nificant physical impairment, and (3) able to complete and 
understand the questionnaire. Those under the age of 20, 
those with a history of mental illness or symptoms diag-
nosed by a physician, and foreign workers were excluded. 
The data collection procedure is summarized in Figure 1. 

ders (MSD), especially in the lower back, shoulders, and 
upper back, caused by caregiving4, 5). More than 80% of 
home caregivers in Taiwan have experienced MSD in the 
past year4), a prevalence rate significantly higher than that 
among health care workers in other countries—approxi-
mately 30% of caregivers Denmark and the United King-
dom have experienced MSD6, 7). Therefore, if MSD is not 
taken seriously, it will be difficult to effectively reduce the 
turnover rate and improve quality of care, and it may fur-
ther increase expenditures of the labor and safety depart-
ments8).

The incidence of MSD (or illness) among health care 
employees exceeds incidences within the manufacturing, 
construction, and mining industries9–11). Previously, health 
care was even considered the riskiest occupational category 
for MSD12, 13). According to a literature review8), over half 
(57%) of health care workers had MSD in the past year, and 
the most commonly affected body parts among home care-
givers were shoulders (73%), neck (63%), lower back 
(59%), lower extremities (43%), and upper extremities 
(25%). However, this study also indicated that most previ-
ous studies have focused on the back and few have investi-
gated the upper and lower extremities8). A recent study in 
Taiwan4) suggested that up to 88% of home caregivers had 
MSD in the past year, and the most commonly affected 
parts were the shoulders (67.4%), lower back (64.2%), and 
wrists/hands (56.6%). Therefore, in addition to investigat-
ing more body parts and reduce the risk of MSD, scholars 
should explore which home caregiver tasks may cause 
MSD.

The working environment of home care may vary great-
ly for each home. “Physical care” was the highest among 
the work content of home caregivers (37.6%), followed by 
household services and leisure activities14). The work con-
tent of home caregivers sometimes requires them to main-
tain the same posture for a long time (e.g., bathing), which 
can easily cause stress to the musculoskeletal system (e.g., 
the lower back)15). Manual manipulation (pushing or pull-
ing) when providing physical care often carries a high risk 
of musculoskeletal disorders, such as when assisting with 
bed-to-wheelchair transfer4, 11). The musculoskeletal stress-
es and shear forces are excessive during the process of as-
sisting the care recipient to transfer16). The home caregiver 
also needs to assist the care recipient by bathing, sitting up 
in bed, passive range of motion exercise, rolling over, and 
patting the back. Each of these are physically taxing lifting 
movements that can cause MSD6). Lifting has long been 
considered a high-risk activity for MSD. Therefore, in 
many settings, such as long-term care facilities and nursing 
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level (0–10 points, with 0 being no effort and 10 being all 
effort) of seven major tasks in the last month. The seven 
items included: transfer of bed and wheelchair, take a bath 
(not sponge bath), sit up in bed, passive range of motion 
exercise (moves the limb or body part around the stiff joint, 
and gently stretching muscles), transfer of toilet and wheel-
chair, turnover and pat the back, and take a sponge bath. 
The number of times for the items “transfer of bed and 
wheelchair” and “transfer of toilet and wheelchair” was 
calculated as one time for unidirectional transfer, such as 
one time for moving from bed to wheelchair.

The third part investigated the MSD of home caregivers. 
The Nordic Musculoskeletal Questionnaire (NMQ) was 
used in this study. It is a standardized musculoskeletal dis-
orders questionnaire developed by Kuorinka, Jonsson25). 
The questionnaire includes nine body parts: neck, shoul-
ders, upper back, elbows, lower back, hands/wrists, hips/
thighs, knees, and ankles/feet. Subjects were surveyed for 
pain, soreness, numbness, tingling, or any discomfort in 
these nine parts in the past year. The questionnaire is easy 
to use because it has a human figure for assessing the part 

Ethical approval for the study was obtained from the Cen-
tral Regional Research Ethics Committee China Medical 
University (No. 108-074). The study used G-power soft-
ware (3.1.0) to estimate the sample size. The type I error 
was set at 0.05, based on a power of 0.8 for the Logistic 
regression test, and the sample size was estimated to be 135 
based on the incidence of shoulder discomfort and the odds 
ratio (OR) set in the previous literature4).

Questionnaire
This questionnaire comprised three main parts. The first 

part collected basic information about the participants, in-
cluding gender, age, BMI (body mass index), education 
level, marital status, dominant hand, whether they have 
children under the age of seven, main income earner, week-
ly exercise frequency, number of years worked, and using 
protective gear (e.g., waist protector). The second part col-
lected information about the work content of home caregiv-
ers. The work content questionnaire was designed in refer-
ence to a previous study in Taiwan24) and investigated the 
frequency (average number of times per day) and effort 
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Fig. 1.  Flow chart of the selection of participants.



When calculating the “frequency” and “effort level” for the 
seven tasks, the participants who were not engaged in the 
tasks were excluded. In addition, some symptom preva-
lence (such as osteoporosis) may be generally increased in 
participants who are more than 45 years old27). Thus, we 
used the age of 45 as the cutoff point for age. According to 
the definition of the Ministry of Health and Welfare (Tai-
wan), a BMI of more than 24 kg/m2 is considered over-
weight. Thus, in this study, 24 kg/m2 was used as the cutoff 
point for BMI28). Employees who have been working for 
more than three years may have higher risk of musculoskel-
etal discomfort than those who have worked for three years 
or less29).

Next, Fisher’s exact test was used to examine the cor-
relation between the participants’ basic information and the 
nine body parts of discomfort (Table 3). Additionally, to 
avoid the occurrence of false positives, we used the False 
Discovery Rate (FDR) method with the Benjamini-Hoch-
berg to further clarifying the validity of the p values. Final-
ly, logistic regression was used to examine the correlation 
between the seven tasks and nine body parts of discomfort. 
The nine body parts of discomfort were included in the lo-
gistic regression analysis as dependent variables (0: no dis-
comfort, 1: discomfort), and the seven tasks were used as 
independent variables (average number of times per day). 
Each regression model was tested for co-linearity and the 
VIF of all the variables in the regression model was less 
than 10; thus, the co-linearity could be ignored30). In addi-
tion, if there are any missing data in the questionnaire, this 
study will use the selection model method to control the 
bias of missing data.

Results

Descriptive statistics
A total of 149 home caregivers were recruited to partici-

pate in this study, and all participants completed the ques-
tionnaire. The basic information of the participants is 
shown in Table 1. The participants include 9 males and 140 
females, with an average age of 51 years (age range: 22–69 
years) and an average BMI of about 25.1. Most of the par-
ticipants had an education level of high school or above 
(82.6%), were married or cohabiting (73.8%), were 
right-handed (93.3%), and had no children under 7 years of 
age (96.6%). Of these participants, more than half were the 
main income earners (61.1%), exercised more than once a 
week (70.4%), had been working in home care for more 
than 3 years (73.2%), and did not wear protective gear at 
work (55.0%). The incidence rates of MSD were (in de-

of discomfort and only requires the participants to answer 
“yes” or “no” when pointed to the body part to express dis-
comfort. The scale is a good psychometric measure for as-
sessing MSD26).

Statistical analysis
SPSS 25.0 for mac (IBM Corp., Armonk, NY) was used 

for data analysis in this study. First, descriptive statistics 
were used to present basic participant information, MSD 
prevalence (Table 1), frequency (average number of times 
per day), and effort level (Table 2) for the seven tasks. 
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Table 1. Participant’s basic information (N=149) 

Characteristics n % 
Gender   

Male 9 6 
Female 140 94 

Age (mean ± SD) 50.97 ± 9.80  
<45 33 22.1 
≥45 116 77.9 

BMI (mean ± SD) 25.10 ± 3.92  
<24 65 43.6 
≥24 84 56.4 

Education level   
Junior school (and below) 26 17.4 
High school 87 58.4 
University (and above) 36 24.2 

Marital status   
Single/divorced/separated 39 26.2 
Married /cohabiting 110 73.8 

Dominant hand   
Left 10 6.7 
Right 139 93.3 

Have children   
No 144 96.6 
Yes 5 3.4 

Main income earner   
No 58 38.9 
Yes 91 61.1 

Weekly exercise frequency   
0 44 29.5 
1–2 72 48.3 
≥3 33 22.1 

Number of years worked (mean ± SD) 6.96 ± 5.00  
<3 40 26.8 
≥3 109 73.2 

Using protective gear   
No 82 55.0 
Yes 67 45.0 

Musculoskeletal discomfort   
Neck 48 32.2 
Shoulders 62 41.6 
Upper back 43 28.9 
Lower back 66 44.3 
Elbows 54 36.2 
Wrists/hands 53 35.6 
Hips/thighs 40 26.8 
Knees 50 33.6 
Ankles/feet 36 24.2 

BMI: Body Mass Index 
SD: Standard Deviation 

Table 1.  Participant’s basic information (N=149)



per back, and wrists/hands discomfort. Furthermore, there 
was a significant association between passive range of mo-
tion exercise and elbow discomfort (OR: 1.42, 95% CI = 
1.01–2.01, p=0.04), which suggests that a higher frequency 
of passive range of motion exercise resulted in a higher in-
cidence of elbow discomfort.

Discussion

Home caregiving is expected to be one of the fastest 
growing occupations in the future. If their occupational 
safety is not taken seriously, an increasing number of peo-
ple will suffer from work-related hazards2, 23). The present 
study is probably one of the few studies that examine MSD 
from the perspective of the work content of home caregiv-
ers. This study found that work content was associated with 
MSD, which implies that the work may increase MSD risk. 
Although this study was a cross-sectional study which thus 
could not verify causality, this finding provides more infor-
mation about the occupational safety of home caregivers. 
More than 40% (44.3%) of caregivers had a lower inci-
dence of MSD in the past year than in previous related stud-
ies4, 8). Possible reasons are younger age and shorter work-
ing years of study participants, which reduces the incidence 
of MSD. The incidence of discomfort was highest in lower 
back, shoulders, and elbows among the nine body parts, 
which is similar to the results of previous studies4, 8, 23) 
where the discomforts were concentrated above the waist. 
Many of the tasks performed by home caregivers require 
using the upper extremities, thus increasing the risk of inju-
ry above the waist4). The logistic regression results (Table 
4) also revealed that the prevalence of these above-waist 
discomforts was related to the work content.

This study found that (Table 2) transfer of bed and 
wheelchair, taking a bath, and sitting up in bed were the 
most common tasks performed by home caregivers. From 
the above tasks, it was found that “transposing” the care 

scending order): lower back (44.3%), shoulders (41.6%), 
elbows (36.2%), wrists/hands (35.6%), knees (33.6%), 
neck (32.2%), upper back (28.9%), hips/thighs (26.8%), 
and ankles/feet (24.2%).

The frequency (average number of times per day) and 
effort level of the seven tasks are shown in Table 2. The top 
three highest average daily tasks were: transfer of bed and 
wheelchair, take a bath, and sit up in bed. The highest effort 
level was for transfer of toilet and wheelchair, followed by 
transfer of bed and wheelchair; the effort level for the re-
maining items were close.

Fisher’s exact test
The results of Fisher’s exact test to examine the correla-

tion between the participant’s basic information and the 
nine body parts of discomfort are shown in Table 3. The 
results indicated that the presence of children under 7 years 
of age was significantly associated with neck discomfort 
(p=0.04). In addition, being the main income earner was 
significantly associated with upper back discomfort 
(p=0.03), which suggests that being the main income earn-
er was associated with a lower incidence of upper back dis-
comfort. Moreover, the results of the FDR test presented 
that the q-value of the former and the latter were equal to 
0.36 and 0.27, respectively, suggesting that the two random 
variables were independent.

Logistic regression
The results of the logistic regression analysis of the cor-

relation between tasks and body parts of discomfort are 
presented in Table 4. The results revealed that transfer of 
toilet and wheelchair was associated with shoulders dis-
comfort (OR: 1.52, 95% CI = 1.02–2.27, p=0.04), upper 
back discomfort (OR: 1.57, 95% CI = 1.02–2.44, p=0.04), 
and wrists/hands discomfort (OR: 1.56, 95% CI = 1.03–
2.34, p=0.03). Thus, a higher frequency of transfer of toilet 
and wheelchair led to a higher prevalence of shoulders, up-

 1

Table 2. The frequency and effort level of the seven tasks 

Tasks 
Average number of times per day Average effort level of the work 

mean ± standard 
deviation 

median value 
(interquartile range) 

mean ± standard 
deviation 

median value 
(interquartile range) 

Transfer of bed and wheelchair (n=147) 4.7 ± 3.4 4(2.0–7.0) 6.1 ± 1.4 6(4.0–8.0) 
Take a bath (n=136) 3.0 ± 1.4 3(2.0–4.0) 5.1 ± 1.9 5(4.0–7.0) 
Sit up in bed (n=110) 2.0 ± 1.1 2(1.0–3.0) 5.1 ± 1.8 5(4.0–7.0) 
Passive range of motion exercise (n=91) 1.8 ± 0.9 1(1.0–2.0) 5.1 ± 2.0 5(4.0–7.0) 
Transfer of toilet and wheelchair (n=64) 1.8 ± 1.0 1(1.0–2.0) 6.9 ± 1.8 7(4.0–8.0) 
Turnover and pat the back (n=59) 1.7 ± 1.0 1(1.0–2.0) 5.0 ± 2.1 5(4.0–7.0) 
Take a sponge bath (n=57) 1.5 ± 0.8 1(1.0–2.0) 3.8 ± 2.7 3(2.0–5.0) 

 

Table 2.  The frequency and effort level of the seven tasks
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come contracted and deformed and cause pain and incon-
venience during transposing and cleaning. Thus, home 
caregivers need to use passive range of motion exercise to 
help maintain the range of motion of the care recipients’ 
limbs. When performing passive range of motion exercise, 
excessive pushing and pulling movements of the arm, re-
petitive forearm rotation, prolonged grasping, or overuse of 
the wrist extensor muscles can cause painful symptoms, 
such as radial tunnel syndrome or lateral epicondylitis42, 43). 
Prolonged overuse of the elbow joint can easily cause car-
tilage wear and inflammation, resulting in chronic inflam-
mation of the elbow joint44). Therefore, it is important to 
remind home caregivers to avoid repetitive and excessive 
use of the forearm or wrists (overuse of the wrist extensor 
muscles), warm up before carrying, use body strength to 
assist the arm, and recuperate and wear protective gear af-
ter an injury43).

Several limitations should be considered while interpret-
ing the results of this study. First, the participants of this 
study were all from long-term care units that provide home 
care services in central Taiwan and were current home 
caregivers. This study did not include those who had left 
the service, thus limiting interpretative power. Second, data 
in this study were collected through self-administered 
questionnaires, and participants may have recall bias or so-
cial desirability bias, which affects the authenticity of the 
questionnaire data. Third, the study collected basic data 
that may affect the dependent variables. Data related to the 
patient (or their family) were not collected (such as work-
ing environment), which may also affect the interpretative 
power. Fourth, the posture and manner in which the care-
giver cared for or transposed the care recipient (e.g., unas-
sisted or with an assistive device) was one of the factors 
that influenced MSD, and this study did not control for this 
factor. Moreover, due to the workload changes every time, 
the relationship with the symptoms may not be detected by 
simply using the average number of times per day as in this 
study. Finally, this study is a cross-sectional study, whereas 
MSD is a cumulative result over time. Therefore, it is not 
possible to explain the causality. We suggest that future 
studies be longitudinal and use objective instrumentation 
and on-site observations of transposing posture and fre-
quency to collect more care recipient data. Despite these 
limitations, this study provides important information 
about the work content of home caregivers and its associa-
tion with MSD. The results assist relevant organizations or 
professional home caregivers in better understanding the 
possible effects of their work content on their physical 
health.

recipient was common while providing care. Home care-
givers are often faced with a large number of “transposing” 
needs without any assistive devices (e.g., suspension devic-
es and electric lift beds)31). The lack of ergonomic transpos-
ing equipment for home caregivers may be a significant 
factor in the high (2-fold) incidence of MSD32). Transfer of 
toilet and wheelchair and transfer of bed and wheelchair 
were found to be the most taxing tasks for participants, 
which is consistent with previous research33). The associa-
tion between the care recipient’s transposing activities and 
MSD (back pain) is well established34, 35). In Taiwan, a 90-
hour training course is required to become a home caregiv-
er. Yet, due to short training hours and lack of aids, time, 
and manpower, caregivers often have to transpose the care 
recipient in awkward positions. Furthermore, caregivers 
are burdened with many demands, such as lifting the heavy 
care recipient, taking them to and from bed, and bathing the 
care recipient, all of which increase the risk of MSD36, 37).

Table 4 shows that transfer of toilet and wheelchair is a 
risk factor for MSD (including shoulders, upper back, and 
wrists/hands). Previous studies38, 39) suggest that the rising 
frequency of transposing patients increases the risk of 
shoulder, neck, back, and hand/wrist injuries. Transposing 
in a toilet (toilet and wheelchair) differs from that in gener-
al rooms. When transposing in a toilet, which is a narrow 
space, it is easy to form an unnatural posture. In the process 
of transposing the care recipient, it is easy to lean forward 
with both hands to support the weight of the care recipient, 
which causes the shoulders and neck to be contracted for a 
long time and easily overloads the muscles and tendons in 
the stressed parts and causes injuries40). Moreover, during 
the transfer process, the caregiver’s back often works unas-
sisted in an unnatural position, which can easily cause back 
injuries41). Many care recipients do not have toilets with 
raised seats, armrests, or suspension devices, which makes 
transfer of bed and wheelchair more likely to overload the 
hands of the caregivers and cause hand injuries than other 
care activities (e.g., turnover and patting back, bathing). 
Therefore, extra attention should be paid to prevent hand 
injuries in home caregivers.

Further, this study indicates that passive range of motion 
exercise is a risk factor for MSD (elbows). The correlation 
between passive range of motion exercise and MSD has 
rarely been studied previously. In 2017, when Taiwan’s 
long-term care policy was promoted, passive range of mo-
tion exercise was included as one of the tasks of home care-
givers. Due to limb weakness or abnormal tension, bedrid-
den care recipients are often unable to actively extend their 
joints to their maximum angle. Over time, joints may be-
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musculoskeletal discomforts in home helpers. The Journal 
of Long-Term Care 22, 171–94 (in Taiwanese).

5) Cheng W-C. The study on survey and cause of muscuiokeletal 
injury in caregivers – case of some long-term care service 
institute in the south. Department of Occupational Safety 
and Health & Institute of Industrial Safety and Disaster 
Prevention. Tainan: Chia Nan University of Pharmacy and 
Science; 2018.

6) Andersen LL, Vinstrup J, Villadsen E, Jay K, Jakobsen MD 
(2019) Physical and psychosocial work environmental risk 
factors for back injury among healthcare workers: 
prospective cohort study. Int J Environ Res Public Health 
16, 4528.

7) Demou E, Smith S, Bhaskar A, Mackay DF, Brown J, Hunt 
K, Vargas-Prada S, Macdonald EB (2018) Evaluating 
sickness absence duration by musculoskeletal and mental 
health issues: a retrospective cohort study of Scottish 
healthcare workers. BMJ Open 8, e018085.

8) Davis KG, Kotowski SE (2015) Prevalence of 
musculoskeletal disorders for nurses in hospitals, long-term 
care facilities, and home health care: a comprehensive 
review. Hum Factors 57, 754–92.

9) Li J, Wolf L, Evanoff B (2004) Use of mechanical patient 
lifts decreased musculoskeletal symptoms and injuries 
among health care workers. Inj Prev 10, 212–6.

10) Nelson A, Fragala G, Menzel N (2003) Myths and facts 
about back injuries in nursing: the incidence rate of back 
injuries among nurses is more than double that among 
construction workers, perhaps because misperceptions 
persist about causes and solutions. The first in a two-part 
series. Am J Nurs 103, 32–40.

11) Waters T, Collins J, Galinsky T, Caruso C (2006) NIOSH 
research efforts to prevent musculoskeletal disorders in the 
healthcare industry. Orthop Nurs 25, 380–9.

12) Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, 
Ger J, Wild DK, Putz-Anderson V (1995) Back pain among 
workers in the United States: national estimates and 
workers at high risk. Am J Ind Med 28, 591–602.

13) Capponecchia C, Coman R, Gopaldasani V, Mayland EC, 
Campbell L (2020) Musculoskeletal disorders in aged care 
workers: a systematic review of contributing factors and 
interventions. Int J Nurs Stud 10, 103715.

14) Wang M-F (2016) The Research of the demographic 
characteristics, likes and dislikes for work items, job 
satisfaction among home-care servicers --- in North 
Kaohsiung area for example. The Journal of Taiwan Health 
Care Association 17, 143–66 (in Taiwanese).

15) Ogutu J, Park W (2015) The relationship between perceived 
discomfort of static posture holding and posture holding 
time. Work 52, 19–30.

16) Girish N, Ramachandra K, Arun G M, Asha K (2012) 
Prevalence of musculoskeletal disorders among cashew 
factory workers. Arch Environ Occup Health 67, 37–42.

17) Scanlon MN (2014) Safe patient handling & no lift policy: 
reducing the incidence of work-related injuries among 

Conclusion

According to the results of this study, the prevalence rate 
of MSD among home caregivers was over 40%; the top 
three affected body parts were the lower back, shoulders, 
and elbows. The most frequent tasks were transfer of bed 
and wheelchair, taking a bath, and sitting up in bed; the 
most laborious tasks were transfer of toilet and wheelchair. 
The highest risk factors for MSD were transfer of toilet and 
wheelchair, followed by passive range of motion exercise. 
Therefore, home caregivers and professionals need to ex-
amine these risk factors and develop relevant countermea-
sures and preventive efforts.
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