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Abstract

Background: Manual handling of patients without using proper devices built for this purpose is the most important risk factor
causing musculoskeletal disorders (MSDs) among nursing staff.
Objectives: The aim of the present study was to determine the prevalence of MSDs, assess the risk of manual handling of patients,
and identify the risk factors related to the development of such disorders among nursing staff.
Methods: This cross-sectional study was conducted in 2015 and included 220 nurses from 24 wards who were working in Baqiy-
atallah hospital, Tehran, Iran; their duties mainly involved patient handling. The participants were selected based on the random
stratified sampling method. In this study, the Nordic musculoskeletal questionnaire, demographic questionnaire, movimentazione
and assistenza di pazienti ospedalizzati (MAPO), and patient transfer assessment instrument (PTAI) methods were applied as data
collection tools. In addition, Spearman correlation coefficients and binary and multiple logistic regressions were used to determine
the possible relationships between the variables.
Results: The prevalence of MSDs among the participants over the past 12 months was found to be 79.5%. The results for the risk factors
showed that the lower back, neck, shoulders, and upper back were the most affected areas of the body. According to the MAPO and
PTAI, 60% and 40% of the wards, respectively, are at risk of MSDs. A significant relationship between MAPO and PTAI was found, with a
coefficient correlation of 0.252. Based on the statistical analysis, positively significant relationships were found between body mass
index, gender, nurse-to-bed ratio, final PTAI and MAPO indices, and MSDs.
Conclusions: The prevalence of MSDs among the nurses was high, and the occurrence of such disorders was found to be related
to the scores of MAPO and PTAI indices. Based on the results, these two indices can be used as appropriate tools to assess the risk
of MSDs in patient handling by nursing staff. The risk of developing MSDs can be lowered through interventional programs, such
as providing and equipping hospitals with the tools required for patient handling and educating staff on how to properly use such
devices. In addition, increasing the nurse-to-bed ratio will lower the burden for the nurses in patient handling.

Keywords: Patient Transfer, Risk Assessment, Risk Factor, Low Back Pain, MAPO, PTAI

1. Background

Musculoskeletal disorders (MSDs) affect a significant
proportion of the workforce and represent one of the
main causes of work-related injuries among healthcare
workers (1, 2). Nursing, which comprises the most popu-
lous health care-related occupational group, has attracted
more research attention concerning such disorders com-
pared with other types of occupations relating to health
care (3, 4). Because of tasks like patient transfer, nurses and
nursing assistants are at risk of developing MSDs (5, 6). The

issues of MSDs and their prevalence among nurses have
been studied thoroughly in different countries around the
world. For instance, in 2009, Karahan et al. (7) studied
the prevalence of MSDs among Turkish nurses and nurs-
ing assistants; based on their results, the prevalence of this
disorder was 77.1%. In a study in Norway, the prevalence
of MSDs among nursing assistants was reported to be 89%
(8), while the rate found among Japanese nursing assis-
tants was 37%, which is considerably lower than that of Nor-
way (9). For nurses and nursing assistants, MSDs repre-
sent one of the main reasons for lost workdays, absences

Copyright © 2016, Iranian Red Crescent Medical Journal. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial
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from work, increased limitations at work, changing and/or
leaving the profession, lower quality of life, and develop-
ing specific disabilities (10, 11). From an economic point of
view, these issues are all of high importance due to the bur-
den each can have on an individual, organization, and/or
society (12).

Based on a report by Bureau of Labor Statistics from
2009, MSDs resulting from patient handling account for
11.4% of the total claims for compensation (13). Determin-
ing the interaction between MSDs and nurses and nurs-
ing assistants requires assessment of the prevalence of
pain, maintaining reports on injuries and disabilities, and
knowing the potential risk factors for MSDs (14). The etiol-
ogy of MSDs shows that complex, varied internal and exter-
nal factors, including physical demands with a variety of
psychological factors and personal characteristics, can re-
sult in the development of such disorders (3, 15). Nursing
is known as an occupation with high physical demands; in
other words, nurses’ duties frequently include lifting and
transporting patients, as well as transporting equipment
(15). In fact, handling a patient generally means changing
the position of the patient while he/she is on the bed, help-
ing the patient to move on the bed, lifting the patient, and
moving the patient from and to a wheelchair, bed, hoist, or
trolley (7, 11). These tasks can increase the risk of develop-
ing back, neck, and shoulder pain among nurses (16).

The weight of the burdens, along with their unpre-
dictable form and size, significantly influences the preva-
lence of MSDs. In addition to lifting patients, carrying
them involves a mixture of inappropriate movements and
postures, as well as mechanical exposure to factors re-
lated to the development of MSDs, including bending, ro-
tating, poorly coupling the hands, unpredictable environ-
ments (7), repetitive movements, sudden movements in
abnormal postures, walking quickly, and applying exces-
sive force to the spine in transferring, adjusting, or chang-
ing the position of the patients (17). These excessive forces
can increase shear force and pressure to the spine and
other soft tissue structures (18). Considering the duties of
nurses mentioned above, these professionals are at a high
risk of developing cumulative and acute MSDs (19). So far,
MSD risk management has focused on lowering nurses’
exposure to physical hazards relating to patient handling
through different programs like the “No Lifting Program”
(20).

Continuing lifting activities at work without using me-
chanical aids can contribute to the development or inten-
sification of MSDs (11). To prevent problems caused by pa-
tient handling and identify related risk factors, assessment
tools with acceptable precision are needed. Initially, gen-
eral methods can be applied as the assessment tools, such
as the rapid entire body assessment (21); this can serve to

identify the risk factors or proper techniques that can be
taken into account when patient handling. However, there
is no such method available at present. Thus, the descrip-
tion and validity of methods of assessing the risk of pa-
tient handling have been the main issue in previously con-
ducted works (22-24). Although each method mentioned
above has its own advantages and disadvantages, overall,
these methods are useful in preventing staff from develop-
ing specific MSDs (10).

A few studies have investigated risk assessment meth-
ods related to patient handling, as well as the associa-
tion of individual and organizational risk factors with the
prevalence of MSDs among nurse assistants. However, the
results of the studies have been variable (10, 25, 26).

2. Objectives

The aim of the present study was to determine the
prevalence of MSDs, the risk of developing the through pa-
tient handling, and other risk factors related to the occur-
rence of such disorders. The results of identifying and as-
sessing the risk factors for MSDs can be used as a guideline
for determining ergonomic interventions to improve staff
work conditions.

3. Methods

The present study reports on cross-sectional research
conducted in 2015; the study was carried out by interview-
ing staff and directly observing how they carried the pa-
tients, equipment, and medical tools in different sections
of the hospital. The group under study was selected based
on the random stratified sampling method. The work fo-
cused on hospital nursing staff in 24 different sections
of the Baqiyatallah Subspecialty hospital in Tehran, Iran,
which has 700 beds. This hospital is one of the largest hos-
pitals in Tehran, and it is regarded as the teaching hospital
of Baqiyatallah University of Medical Sciences.

3.1. The Participants and Sample Size

The participants in this study included nursing staff
(i.e., nurses, nurse assistants, and nurse co-assistants)
whose duty was patient handling. The inclusion criteria
were as follows: being full-time staff members, having
more than a year of work experience, and having no dis-
ease or injury from an accident that could interfere with
the study. It is noteworthy that the sections of the hospi-
tals in which there were no patient handling duties were
excluded from the study. Considering this, paraclinical sec-
tions were not considered.

2 Iran Red Crescent Med J. 2017; 19(2):e39860.

http://ircmj.com/


Akbari H et al.

The required sample size was calculated as 220 par-
ticipants, considering a significance level of 0.05, of 0.05,
and power of 0.8 for the inclusion of independent vari-
ables. The questionnaire was completed by each partici-
pant. It should be noted that the aim of administering
the questionnaire was to gather demographical, organiza-
tional, and health-related data. The questions included in
the questionnaire were related to gender, age, weight, the
hospital section in which each participant worked, work
experience in relation to nursing, and issues related to
MSDs in different parts of the body. The reliability and va-
lidity of the questionnaire applied in this study were eval-
uated in both the Farsi language and others (27, 28). Nine
parts of the body, namely the neck, shoulder, wrist/hand,
elbow, upper back, lower back, hip, knee, and ankle/leg,
had been assessed in the previous 12 months to identify any
pain or problems relating to the participants’ work.

To present their pain experience, the nursing person-
nel gave “yes or no” answers for each question on the body
parts. After a total of 235 questionnaires were handed
out, considering wastage rates, 231 questionnaires were
collected. It should be noted that those who did not fill the
questionnaire completely were removed from the study
and replaced with new participants. Following the inclu-
sion criteria, a total of 220 questionnaires were used for
analysis and 11 participants were excluded.

3.2. Assessing the Risk of Patient Handling

Determination of the risk of MSDs caused by patient
handling was performed using the movimentazione and
assistenza di pazienti ospedalizzati (MAPO) and patient
transfer assessment instrument (PTAI) methods. The MAPO
method is capable of assessing the risk of transferring pa-
tients in hospitals, home nurses, and hospice services (22).
This method was designed to assess patient handling and
consisted of two parts. The first part comprises interviews
with the head of each hospital ward regarding how the
duty of each nursing staff member is organized and an
assessment of the section in terms of devices and educa-
tional plans. The second part of this method is completed
by an observer whose duty is to assess the devices and the
environment (i.e., the quality and quantity of mechanical
devices needed to carry a patient) (29). The final MAPO is
defined with three possible levels of exposure. The green
level (range, 0 to 1.5) denotes negligible risk, which means
that the prevalence of MSDs is identical to that of the gen-
eral population; the yellow level (range, from 1.51 to 5) rep-
resents a 2.5 times greater chance of developing MSDs com-
pared to green level; and the red level, (range, 5 and above),
denotes an occurrence of back pain that is 5.6 times greater
than that of the previous levels (30).

The PTAI method can be used to assess the burden
resulting from patient handling per unit of assessment;
therefore, it can be used to assess the ergonomic work-
ing postures and staff dexterity during the time of patient
handling. The usability and repeatability of this method
in assessing the burden from patient handling were de-
termined through application of the PTAI in four surgical
wards of a healthcare center in Finland (31). Applying this
method, 15 factors can be assessed; 9 factors can be inves-
tigated through observing the subjects carrying out their
tasks, and the other 6 factors can be assessed by interview-
ing nursing staff. Indexes lower than 60%, between 60%
and 80%, and higher than 80%, denote the red, yellow, and
green levels, respectively (10).

3.3. Statistical Analysis

In this study, the chi-square test, Spearman correlation
coefficient, and simple and multiple logistic regressions
were used to investigate possible relationships between
the variables. To assess the normality and equality of vari-
ance, the Kolmogorov-Smirnov (K-S) and Levene tests were
applied. SPSS v. 23 was used to carry out all of the statistical
analyses applied here. In this work, 0.05 was set to show
the significance of the data.

3.4. Ethical Considerations

Ethical approval for the research was obtained from
Baqiyatallah University of Medical Sciences (No. 133,
10/27/2015), a nursing faculty in Tehran, Iran. After sending
a recommendation letter to enhance cooperation in each
section of the hospital with the researchers of this study
and receiving verbal agreement from each participant, the
questionnaires were given to nursing staff. The question-
naire explained the purpose of the study and stated the
participant’s rights; it also clarified that collected data
would not be used for anything other than the study pur-
pose and that the data would be handled anonymously.

4. Results

Table 1 shows the demographic and organizational
variables of the participants based on the prevalence of re-
ported MSDs for the past 12 months in at least one part of
the body. A total of 55.9% of the respondents were male,
and their average age was 34.69 years (6.69). Most of the
participants were married (90.5%). In terms of work po-
sition, most were nurses (44.5%), and 53.2% worked shift
duty.

Based on the results, it was found that nearly 80% of
the participants had suffered from pain in at least one part
of their bodies, indicating the high prevalence of MSDs

Iran Red Crescent Med J. 2017; 19(2):e39860. 3
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Table 1. Descriptive Statistics of the Study Population (n = 220)

Variables Mean (SD) or No. (%) Range

Age, y 34.69 (6.69) 22 - 56

Height, cm 171.59 (8.89) 150 - 190

Weight, kg 74.56 (10.47) 45 - 105

Body mass index, kg/m2 21.74 (2.95) 14 - 30

Clinical experience, y 10.72 (6.09) 2 - 33

Nurse-to-bed ratio 0.59 (0.29) 0.21 - 1.25

Gender

Male 123 (55.9)

Female 97 (44.1)

Marital status

Married 199 (90.5)

Single 21 (9.5)

Shift work

Rotate 117 (53.2)

Fix 103 (46.8)

Job title

Nurse 98 (44.5)

Nurse assistant 52 (23.6)

Nurse co-assistant 70 (31.8)

Educational status

High school degree and
diploma

132 (60)

Associate’s degree 45 (20.5)

Graduate school 43 (19.5)

Musculoskeletal disorders

Yes 175 (79.5)

No 45 (20.5)

among the participants here. Table 2 shows the results
for the MSD questionnaire. Among the MSDs, back pain
(69.1%) was found to have the highest frequency, as more
than one-third of the participants reported having or ex-
periencing it. In contrast, the ankle (29%) and elbow (31.8%)
represented the types of pain least reported by the nursing
staff.

Considering the risk assessment related to patient han-
dling, the MAPO method showed that 60% of the partici-
pants had a high risk of developing MSDs; while the PTAI
method only indicated that 30% of the participants had a
high level of risk. The results regarding the use of these two
methods are shown in Table 3. In the wards where patients
do not cooperate during transportation (e.g., the intensive
care unit [ICU], critical care unit [CCU], and surgery wards),

Table 2. Prevalence of Musculoskeletal Disorders in Nursing Staffs Over the Past 12
Months

Body Part Number (%) Confidence Interval (95%)

Lower back 152 (69.1) 63 - 75.2

Neck 110 (50) 43.4 - 56.6

Shoulder 99 (45) 38.4 - 51.6

Upper back 94 (42.7) 36.2 - 49.2

Knee 94 (42.7) 36.2 - 49.2

Wrist/hand 84 (38.2) 31.8 - 44.6

Hip 72 (32.7) 26.5 - 38.9

Elbow 70 (31.8) 25.6 - 37.9

Ankle 64 (29) 23 - 35

the results risk assessment using both methods showed
the highest frequency of high risk (red level). Based on the
results, it can be stated there was a significant difference in
the risk level obtained using the MAPO and PTAI methods
for different wards (P < 0.05). The Chi-square test showed a
significant relationship between these two methods, with
a Spearman correlation coefficient of 0.252.

Since the incidence of MSDs results from patient han-
dling, as well as the staff’s demographic and organiza-
tional characteristics, predictable variables and their ef-
fects on the incidence of MSDs were also studied, as shown
in Table 4. The K-S test was used to investigate the data
normality before analysis. According to this test, the data
were normally distributed. Based on the statistical analysis
conducted on those participants with and without MSDs,
it was found that for the variables of age, gender, shifts at
work, nurse-to-bed ratio, the MAPO and PTAI indices, and
body mass index, the P value is less than 0.25. These data
were then entered into the regression model. Based on the
final model, body mass index, nurse-to-bed ratio, gender,
and the PTAI and MAPO indices were found to have signifi-
cant relationships with the incidence of MSDs, P < 0.05.

5. Discussion

The aim of the present study was to determine the in-
cidence of MSDs, assess the risk associated with patient
handling, and identify the factors related to the incidence
of such disorders in different parts of the body. Based on
the results, the incidence of MSDs among the nursing staff
of the hospital was high; nearly 80% of the participants
had experienced at least one form of MSDs over the past 12
months. In previously conducted studies by Tinubu et al.
(2010) and Abedini et al. (2012) (19, 32), the incidence lev-
els of MSDs among the nursing staff were reported to be
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Table 3. The MAPO and PTAI Indexes in Hospital Wards

Ward MAPO Index PTAI Index

Level 1: 0 - 1.5 Level 2: 1.5 1 - 5 Level 3: 5 < Level 1: > 80% Level 2: 60% - 80% Level 3: < 60%

Cardiology (n = 13) 0 6 (46.2) 7 (53.8) 0 8 (61.5) 5 (38.5)

Internal medicine (n = 23) 0 11 (47.8) 12 (52.2) 1 (1.3) 14 (60.9) 8 (34.8)

Orthopedics (n = 20) 7 (35) 13 (65) 0 6 (30) 8 (40) 6 (30)

Surgery (n = 26) 0 0 26 (100) 0 19 (73.1) 7 (26.9)

Urology (n = 27) 0 27 (100) 0 3 (11.1) 18 (66.7) 6 (22.2)

ICU (n = 35) 0 0 35 (100) 0 (0%) 19 (54.3) 16 (45.7)

CCU (n = 28) 0 0 28 (100) 0 (0) 9 (32.1) 119 (67.9)

Other (n = 48) 0 24 (50) 24 (50) 1 (2) 26 (54.2) 21 (43.8)

Total (n = 220) 7 (3.2) 81 (36.8) 132 (60) 11 (5) 121 (55) 88 (40)

P valuea 0.001 > 0.001 > 0.001 > 0.001 0.001 0.001

aChi-square.

Table 4. Binary and Multiple Logistic Regression Indicating Factors Influencing the Occurrence of Musculoskeletal Disorders (MSDs) Among Nursing Staffs

Variable Binary Logistic Regression Multiple Logistic Regression

Age 1.043 1.001 - 1.088 0.057 - - -

BMI 0.7 0.61 - 0.8 0.001 0.71 0.62 - 0.81 0.001

Nurse-to-bed ratio 3.76 1.43 - 9.9 0.007 3.38 1.15 - 9.93 0.027

Gender

Male ref ref ref - - -

Female 2.23 1.22 - 4.09 0.009 3.35 1.62 - 6.92 0.001

Shift work

Rotating ref ref ref - - -

Fixed 0.7 0.29 - 1.24 0.22 - - -

PTAI index 0.97 0.95 - 1.016 0.21 0.95 0.92 - 0.99 0.014

MAPO index 0.89 0.82 - 0.98 0.017 0.87 0.78 - 0.97 0.011

78% and 88%, respectively. MSDs were mostly found to af-
fect the lower back, neck, shoulder, knee, and upper back.
The results showed that more than half of the individuals
who carried patients suffered from MSDs in lower back and
neck regions. In a review study conducted by Davis and Ko-
towski in 2015 (14), 132 articles on MSDs among nurses and
nurse assistants were reviewed; based on the findings of
this study, the lower back, shoulder, and neck were found
to be the most reported regions for MSDs. The present
study showed that 37.27% of the participants were under
treatment for pain from MSDs. The corresponding amount
reported in previous work by Tinpubu et al. (2010) (19) was
30.3%.

Using the MAPO index in different wards of the hospi-

tal showed that 96.8% of the participants were at risk of de-
veloping MSDs, among which 60% were at high risk. How-
ever, in the study conducted by Abedini et al., 83.5% of the
study participants were at risk of developing MSDs, among
which 20.5% were at high risk; in addition, Bettavi et al. (22,
32) reported that 85.5% of the participants in their study
were at risk of developing MSDs, among which 41.5% were
at high risk of developing at least one form of such disor-
ders. This difference could be due to the difference in the
study groups participating in these studies, as well as the
sample sizes of these two studies, which were larger than
that of the present study. The MAPO index score in a study
conducted by Samaei et al. (2015) (26) showed that 87.8%
of the study participants were at risk of developing MSDs,
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among 39.7% were at high risk.
In terms of the PTAI index, it was found that 95% of the

study participants were at risk of developing MSDs, among
which 40% had a high risk in this regard (i.e., the index
score was less than 60%). In a study conducted by Abedini
et al. (2012) (32), 87.5% of the participants were at high risk
of developing MSDs; this conflicted with the results of the
present study. It should be mentioned that 400 nurses par-
ticipated in that study, among which 105 were nurse assis-
tants and nurse co-assistants whose main duty was patient
handling. Based on the results, it was found that the high-
est frequency of a high risk of developing MSDs was related
to those working in wards where they had to carry patients
without any assistant from them, such as the ICU, CCU, and
surgery wards. Abedini et al. (33) also used the MAPO in-
dex to assess the study group in this regard; they showed
that the highest frequency of high risk was related to the
orthopedic, emergency, and neurology wards. The MAPO
method was applied to assess the devices and tools used to
carry patients; this could be why the results of the present
study are different from those reported by Abedini et al.

The results showed a significant relationship between
the MAPO and PTAI, with a correlation coefficient of 0.252.
The results of the study conducted by Abedini et al. (25)
showed that there is a significant relationship between
the incidence of MSDs and the MAPO/PTAI; however, they
found no significant relationship between the two meth-
ods of the MAPO and PTAI. In a study conducted by Villar-
roya et al. (2016) (10), it was reported that the MAPO, PTAI,
and care thermometer have a mild approach toward the
variables of patient handling. Based on the results of mul-
tiple logistic regressions, it was found that the occurrence
of MSDs is related to the individual’s body mass, the nurse-
to-bed ratio, gender, and the MAPO and PTAI indexes, even
when the number of potential confounder variables was
lowered. Based on the regression model, there is a signifi-
cant relationship between the body mass index and the in-
cidence of MSDs. This is in line with the reports by Moreira-
Silva et al. (2013) and Mozafari et al. (2014) (34, 35). It is
also noteworthy that some studies have reported no signif-
icant relationship between the body mass index and the in-
cidence of MSDs (33, 36). In their study, Lorusso et al. (2007)
(37) mentioned that the body mass index could make an
individual susceptible to developing MSDs. Based on the
results, the possibility of having an incidence of MSDs in
the wards with a low nurse-to-bed ratio was high (3.38, 1.15
- 9.93). In a study conducted by Abedini et al. (33), a signif-
icant relationship between MSDs and the nurse-to-bed ra-
tio was reported. Increasing this ratio could be a way to re-
duce the incidence of MSDs, since a low nurse-to-bed ratio
increases the load on nurses caused by patient handling.

The results of the present study also showed that there

is a significant relationship between MSDs and the gender
of nursing staff. In this regard, it was found that females
had a higher likelihood of developing MSDs than males.
In a review study conducted by Lorusso et al. (37) on the
prevalence of back pain among the Italian nurses, all 22 of
the studies they reviewed reported a significant relation-
ship between the prevalence of back pain and gender in
the study groups. Based on the results, an increase in the
possibility of developing MSDs could cause an increase in
the scores of the MAPO and PTAI indices. This is in line with
results of previous studies (26, 33). However, in a study con-
ducted by Samaei et al. (26), the PTAI index stayed in the re-
gression model, while the MAPO index was removed; this
may have been due to differences in the devices and tools
related to patient handling, since these were the variables
of MAPO index. It should be noted that the incidence of
MSDs among the nurses may have resulted from various
factors, such as management, organization, and the envi-
ronment. In this regard, such variations may be responsi-
ble for the differences of the results in the present study
compared to those obtained in some previous works.

A key point of this study was that it used a new
method, which was also include in the “ISO/TR 12296:2012
Ergonomics Standard,” for the identification physical risk
factors for MSDs in patient transfer. A further contribution
is that it considered individual and organizational risk fac-
tors in the prevalence of such disorders.

The results of the present study can be used to develop
an ergonomic intervention program according to the re-
sults of the patient transfer risk assessment. This can serve
to eliminate or minimize MSDs among healthcare workers
other than nurses, such as nurses’ aides and paramedics,
who are often neglected in the research on this topic.

This study had some limitations that should be men-
tioned. On the one hand, in relation to the methodol-
ogy used, only individual, organizational, and physical
demands were considered; however, other risk factors,
such as environmental, temporal, and management fac-
tors were not considered, and this may have may affect the
results. The inclusion or exclusion of each of these fac-
tors may have been responsible for results that were in-
consistent with those of previous studies. On the other
hand, the questionnaire that was used was an unscaled
questionnaire aiming to determine the intensity of the
reported pain and relied on the statements of the nurs-
ing personnel; reliable diagnostic tests, such as electro-
diagnosis, were not used for the exact assessment of MSDs.
A final limitation of this study was that personality tests
were not used to precisely determine the MSDs reported
from the participants.

The high incidence of MSDs among the participants in-
dicated a high level of exposure to the risk factors related
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to such disorders. One of the predominant risk factors for
the occurrence of the MSDs among nurses is patient han-
dling. Due to the strain it puts on the body, this factor has
an important role in the development of MSDs. The meth-
ods applied to determine the risk of patient handling are
appropriate tools for assessing the development and oc-
currence of such disorders. In this study, the MAPO and
PTAI were two methods applied to assess the risk of devel-
oping MSDs; the results showed that more than 90% of the
nurses had such a risk. It can be inferred from the results
that programs aiming to improve and reduce the risk of de-
veloping such disorders among nursing staff are needed.
In this regard, ergonomic interventional plans should in-
clude providing and equipping the hospitals with the tools
required for patient handling and educating staff about
how to properly use such devices. In addition, increasing
the nurse-to-bed ratio will lower the load placed on nurs-
ing staff in the area of patient handling, which will con-
tribute to a decrease in the occurrence of MSDs in this pop-
ulation.
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