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Abstract

Background: Nurses are subjected to musculoskeletal disorders for the reason of working situations and pressures, which any
neglect of them causes a poor quality of hospital services provided to the patients. So, the present study was conducted to
develop and evaluate the intervention based on the educational and reduction of musculoskeletal disorders among nurses of

Khansar Fatemich Hospital. Methods: This descriptive-analytical study was carried out on 74 nursing staffs of Fatemich
Hospital, Khansar, Iran, who were studied completely as the whole census. Inclusion criteria were nurses who were responsible
for patient transmission, with more than one year of work experience and without a case history of musculoskeletal disorders.
Exclusion criteria were surgery or accident while studying as well as disinclination to continue taking part in the study. Initally,
the prevalence of musculoskeletal disorders was investigated by Nordic Questionnaire and Occupational Risk Factors by Rapid
Body Assessment Technique (REBA). Evaluation criteria for the impact of training consisted of training such as film,
pamphlets, handouts, informing in telegram channels, etc. Ultimately, after three months of training courses, the workstation
was re-assessed through the above methods, and the data were analyzed through SPSS software version 16, Chi-square statistical
tests, McNemar and Wilcoxon tests; then the effectiveness of the educational intervention was identified. Results: The mean
age and work experience of the participants were 5.27 (32.83)and 4/55 (7.83) year respectively. The results illustrated that the
highest rate of prevalence of musculoskeletal disorders was pertinent to the waist (64.90%) and knee (62.20%), wrist (50/00%)
in order. The results obtained from the REBA technique indicated that 89.20% of participants were above the range of risk
average. After the intervention, statistical tests exhibited a significant reduction in scores and level of risk achieved by the REBA
technique (p-value<0/05). Also, the results stated that there was a significant reduction in musculoskeletal pains in the areas of
the neck, shoulder, and knee after the intervention (P-value<0.05). But no perceptible change could be observed in the other
kinesthetic organs of the body (P-value>0.05). No significant relationship could be seen between gender, work experience,
BMI (Body Mass Index) and prevalence of musculoskeletal disorders (P-value>0.05) in this study, but the statistical tests
indicated that there was a significant relationship between age and pain in wrist area (P-value<0.05). Conclusion: The results
offer that if preventative ergonomic training is part of multidisciplinary interventions and is presented through training such as
film, pamphlets, pamphlets, handouts, informing in telegram channels and etc., it may have more influence on the reduction of
musculoskeletal disorders.
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Introduction
ork-Related Musculoskeletal Disorders
(WMSDS) are considered as one of the major
challenges in the health system as if about one-
third of all healthcare costs are allocated to them and its
prevalence in the workplace is increasing outstandingly.'
Based on conducted investigations by World Health
Organization and documentations presented by this
organization in 2013 among occupational diseases, WMSDS
are ranked as second one after occupational respiratory
diseases.” Based on the OSHA (Occupational Safety and
Health Administration) report, musculoskeletal disorders
constitute more than half of the occupational diseases in the
United States. ° 48% of all work-related diseases and
complications are constituted by CTDs (Cumulative Trauma
Disorders) based on the NIOSH (National Institute for
Occupational Safety and Health) report. Moreover, the
conducted studies indicate that these disorders are in the first
place in terms of prevalence of pain and suffer. For this end,
many countries nowadays regard the WMSDs prevention as
a national necessity and priority. * Now, MDSs are one of the
notable factors concerning loss of work time, increase in cost
and human damages of labor, absence, law quality and reduce
in productvity. ° The increase in prevalence of
musculoskeletal disorders in the workplace has a direct
connection with the ergonomic reasons of the workplace . °
Also, epidemiologic studies illustrate a strong bond between
manual handling of material, continuous bending and
rotation, heavy physical work, vibration of all body with
musculoskeletal disorders. Concerning the definition,
musculoskeletal disorders occur as a result of cumulative
damage during the time® and take place due to physical
activity during the time. ?
Factors that lead to WMSDs consist of occupational
activities such as heavy transmission, repetitive movements,

10 as well as contextual factors

inappropriate posture
such as age, weight, stress, smoking or the existence of
musculoskeletal diseases in the prevalence of these diseases. '
"> The examinations also show that a significant connection
can be observed between musculoskeletal disorders and
individual activity in the workplace."” Due to work pressure
facing with hospital staffs, healthcare personnel are known as
the largest and most vulnerable group of practitioners at risk
of musculoskeletal disorders."* ** Following NIOSH studies,
healthcare staffs such as nurses are at the exposure of high-risk

factors for musculoskeletal disorders, such as shoulder and
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neck injuries. These disorders are mostly associated with the
overload of patients’ manual handling, using excessive force
in pushing and pulling, inappropriate posture during
healthcare activities, long working hours and shift work. No
group of healthcare workers is immune from injury since all
staff at healthcare units such as hospital personnel, nursing
homes, emergency services, intensive care, operating rooms,
orthopedics, and health homes are at risk for occupational
factors. '® Various factors contribute to the occurrence of
musculoskeletal disorders among nurses.'”

One of the most considerable factors in the high
prevalence of musculoskeletal disorders among healthcare
workers is patient transmission, which is one of the main
tasks of the staff. Helping to disable patients and helping
padents to move between beds and wheelchairs is one of the
most important activities that exert considerable pressure on
people’s  spinal  column.' Therefore, to prevent
musculoskeletal disorders caused by patients’ handling, a
precise assessment tool is recommended to identify risks
accurately.”  Among the observation methods MAPO
(Movement and Assistance of Hospital Patient), REBA
(Rapid Entire Body Assessment), DINO (Direct Instrument
Nurse Observation), PTAI (Patient Transfer Assessment
Inscrument), OWAS (Ovako Working posture Analyzing
System), can be mentioned.” These injuries are caused due to
the most shares of dutes in patient care during
hospitalization in hospitals .*' So, the physical and mental
health of healthcare staff is remarkable in presenting high-
quality healthcare. Inattentiveness to the physical health of
nurses makes results in an increase in the loss of working days
and a decrease in their work efficiency. Therefore, there must

2 and the rate of

be special attendon to these disorders ,
prevalence of musculoskeletal disorders in this population is
high and considerable according to the previous studies.'®
Also, musculoskeletal disorders are regarded as a serious
problem in this occupational group.”

Although, the chief task of patients cares during treacment
is the responsibility of this group, which involves the works-
related to treatment and regular works of patients. Most of
the hospitalized patients required transmission during
treatment time, which performed by healthcare personnel.
Till now, in research and studies conducted in different parts
of the world on musculoskeletal disorders of hospital staffs,
especially nurses and based on the results obtained by

Karahan’s research, it was cleared that 7.85% of samples were
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affected by pain in the area of waist one year after nursing
occupations.” Attempts for improving safety and reducing
work-related injuries had a remarkable influence on the
attraction of nurses and enhancement their satisfaction level.
So, preventative interventions were necessary to control the
risks pertinent to patients’ transmission tasks.”> Therefore,
this study was carried out to determine the effect of training
the ergonomic principles on musculoskeletal disorders and

nurses’ physical condition at work.

Methods

This descriptive-analytical study was carried out to
determine the prevalence of musculoskeletal disorders on 74
nursing staffs of Fatemieh Hospital, Khansar, Iran, who were
studied completely as the whole census. Inclusion criteria
were nurses who were responsible for patient transmission,
with more than one year of work experience and without a
case history of musculoskeletal disorders. Exclusion criteria
were surgery or accident while studying as well as
disinclination to continue taking part in the study.
Furthermore, all the participants in the study were warranted
that the obtained information would be secured and they
could be excluded from the research process at any time they
desired. The required data of this study were gathered with
the use of the Nordic Questionnaire (30) and ergonomic
evaluation method with the use of the REBA method, which

will be discussed in the following.

REBA Method

REBA method was a method applied to assess the
likelihood of musculoskeletal disorders occurrence in
occupations. The application of this method was taken place
for the static, dynamic and the place in which many changes
happened to the body during work time. * Since
inappropriate posture was one of the most important risk
factors of MSDs at work, posture analysis was considered as
the fundamental of evaluadon in many risk assessment
methods for MSDs .7 REBA (Rapid Entire Body
Assessment) method was used to assess the working postures
with movements. This method was a body condition
assessment system which was sensitive to musculoskeletal
risks in different tasks, especially for the assessment of
working postures.”’ In this method, one analysis of the neck,
torso and upper organs (arm, forearm, and wrist) and lower
organs was performed. In this method, with the observation

of any working condition on the head, torso, lower and

upper organs were scored according to their orientation
angles. Also, factors such as force, type of grip, and muscle
activity were added to the scores and the final score was
achieved, which was characterized by the proportion of risk
that threatened an individual’s musculoskeletal system. The
risk level and priority of corrective posture action were
separated into 5 categories: negligible group (final score of
REBA was 1), low group (final score of REBA was 2-3),
medium group (final score of REBA was 4-7), high group
(final score of REBA was 8-10), and very high (final score of
REBA was 11-15) (table 1, 28).

It should be mentioned that the validity and reliability of
the questionnaires applied in this study were approved by
other studies.” The collected data were analyzed with the use
of SPSS 16 software.

Intervention

After ergonomic evaluation of staff and workstations
evaluation, the ergonomic intervention began to improve
working posture. The ergonomic intervention included
educadonal interventon implemented in the following

manner.

Educational Intervention

These interventions were:

Providing and writing some ergonomic training
pamphlets, such as administrative ergonomics, patient’s
proper  transmission, and  patient handling, and
musculoskeletal disorders pamphlets distributed among staff.

Proving three posters of ergonomics training,
administrative training and the proper manner of patients’
transmission and the ergonomic related to the position of the
patients installed in different parts of the hospital.

Holding two training sessions with the use of power point
regarding patients’ transmission ergonomic, administrative
ergonomic, stretching movements during work and exercise,
the proper manner of standing and sitting, and

musculoskeletal disorders.

Table1. Final Score of REBA

Evaluation and The Value Level of Final score
Final Actions of Risk  Corrective Action  of Risk
Is not necessary Very low 0 1
[t may be necessary  Low 1 2-3
Necessary medium 2 4-7
It will be necessary high 3 8-10
soon
Itis necessary now  Very high 4 11-15
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Creating a telegram channel with the focus on training the
principles of ergonomics on patients’ transmission, films and
animations related to the patient mobility and positioning,
musculoskeletal ~ disorders, warnings on the issue of
ergonomic principles ...

Delivering a booklet based on transmission principles and
lifting the patients and injuries (Tabriz University of Medical
Sciences Publications) to the Hospital Occupational Health
Unit and reproducing the number of sections and placing in
nurses' workstations

Also, after coordinating with the Hospital Training Unit
and the Emergency Base Training Unit of Khansar, practical
meetings were held for personnel on patients’ transmission.

After accomplishing training and justifying the staff for the
implementation of the trained principles, a three-month
follow-up was performed to enable the staff to fulfill the

trained principles.

Assessing the Effectiveness of Interventions

After fulfilling all the interventions, follow-up and
periodic inspections for implementing the trained principles
and the correct manner of doing a job, the risk factors of
musculoskeletal disorders assessment were performed again
after three months of follow-up to implement the ergonomic
principles. After three months of implementing the
ergonomic principles, posture assessment was evaluated by
REBA and Nordic methods. The effectiveness of
interventions at workstations and postures of staff at work
was determined after the educational intervention and the

data were compared with pre-intervention data.

Musculoskeletal ~— Disorders
Musculoskeletal Questionnaire)
One of the tools used in this study was the Nordic

Questionnaire  (Nordic

Musculoskeletal Questionnaire which was one of the most
comprehensive tools for assessing the prevalence of
musculoskeletal disorders.®® To this end, the Persian
translation of the standard Nordic questionnaire was applied
in this study.” In general, two main objectives were pursued
in designing this questionnaire: A) as a tool for screening
musculoskeletal disorders and (B) for occupational health
services. These questionnaires could be applicable in
measuring the results of epidemiological studies in the field of
musculoskeletal disorders. Fach questionnaire involved 12
questions related to individual, occupational, the prevalence
of disorders in different parts of the body, severity, and

duration of pain due to these disorders. This also included
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demographic information of individuals including age,
weight, height, work experience and gender.”” The validity
and reliability of the Nordic questionnaire were approved in
one study conducted by Choobineh.”

In the first part of the present study, demographic data
of individuals including age, weight, height, work
experience and gender were investigated. The second part
examined the prevalence of musculoskeletal disorders in
different areas of the body including pain in each of the
organs of the neck, shoulder, elbow, wrist, waist, back,
thigh, knee, and ankle. After presenting the required
guidance for nurses, they were asked to respond to pain in
each of the organs that existed in the questionnaire. Each
questionnaire had 12 questions with "Yes" and "No"
options, in which code 1 allocated to "Yes" and code 0 to
"No". In this questionnaire, musculoskeletal disorders were
assessed in the last 12 months and 7 days. The data for the
last 12 months were applied to assess the prevalence of
skeletal disorders and the data for the last 7 days to evaluate
the impact of training on musculoskeletal disorders.
Statistical tests were fulfilled using McNemar, Chi-square
and Wilcoxon tests using SPSS 16 software. The
Kolmogorov-Smirnov test deduced that there was no proof
to admit the hypothesis of normality of the data obtained
by the REBA method evaluation (p-value = 0.000). For this
end, Wilcoxon test was used to compare pre- and post-
intervention scores. McNemar test was used in this study to
compare the ratio of skeletal disorders in each organ before

and after the intervention due to correlation of samples.

Results

The results of the present study illustrated that the mean
age of the participants were 5.27 (32.83) years, denoting that
the participants were almost young. ¥ (47.30%) of
participants were men and 39 (52.70%) of them were
women. The mean for work experience was 4.55(7.83) years.
BMI in the population under study indicated that 1/40% of
participants were thin, 52.70% of them had normal weight,
44.60% of them were overweight and 1.40% of them were
involved in obesity. Figure 1 exhibited a frequency percentage
of musculoskeletal disorders in various organs over the past
year in the populadon under study. The obtained results of
the Nordic questionnaire indicated that pain in waist, knee,
wrist and ankle areas constituted the most percent of
disorders for nurses in the past year.

The results of the table2 dedicated a significant
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relationship between age and pain in the area of the wrist.
But there was no relation between demographic variables
with the prevalence of skeletal disorders in organs (all
quantitative variables were categorized and shifted to
qualitative variables).

The frequency percentage of musculoskeletal disorders
before and after the educational intervention in the study
population was presented in table 3. As you can observe in
this table, the frequency percentage of musculoskeletal
disorders in kinesthetic organs was decreased after the
intervention. The results of pre- and post-intervention
showed that there was a significant decrease in neck, shoulder
and knee pain after implementing the educadonal
intervention (P-value<0.05), and this reduction displayed the
impact of training on staff.

The results obtained from the evaluation with the REBA
method before the intervention showed that 10/80% of
working postures were at the medium risk level and 89.20%

of them were at the high-risk levels. Having implemented the
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educational intervention, a significant decrease was observed
in scores and REBA risk levels. Table 2 showed the frequency
percentage of risk levels before and after the intervention with
the use of the REBA method. There was a significant
decrease in this graph among the risk levels obtained from the
REBA technique.

Besides, there was a significant reduction in the average
score of REBA with implementing the intervention (P-
value<0.05). The results obtained from table 4 exhibited the
comparison of REBA method evaluation before and after the
intervention. The average score of REBA was decreased with
performing the educational intervention.

Table 5 illustrates the results obtained from determination
of the relation between the risk level of REBA method and
the prevalence of pre-intervention musculoskeletal disorders.
Based on data of this table, there was no significant relation
between the rate of musculoskeletal disorders and REBA risk

levels.

|

o &

Figure 1. Frequency Percentage of Musculoskeletal Disorders over the past year

Table2. Examination of the Relation between the Prevalence of Musculoskeletal Disorders in organs with Demographic Variables

Variable _ P Value .
Neck  Shoulder Wrist Elbows Back Waist Thigh Knee Ankles
Age(Year) 0.443  0.748 0.933 0.033 0.060 0.077 0520 0.229 0.183
Gender 0.222  0.684 0.286  0.103 0318 0.071 0130 0718 0816
Work experience(Year) 0.758  0.096 0.618  0.483 0300 0139 0.756 0.086 0.246
BMI (Kg/cm?) 0.609 0422 0408 0.334 0837 0189 0.5 0735 0.248

*Chi-Square Test {at the 0.05 significance level)

Table3. Frequency Percentage of Musculoskeletal Disorders in Organs before and after the Educational Intervention

Organs

Percentage (%)

Neck  Shoulder ~ Wrist  Elbows Back  waist  Thigh Knee  Ankles
Before 4050  41.90 31.10 24.30 9.50 51.40 18.90 52.70  24.30
After 2570  23.00 24.30 17.60 16.20  36.50 17.60 36.50  21.60
*P-Value 0.033 0.015 0.300 0.424 0.167  0.055 0.798 0.045  0.686

*McNemar Test (at the 0/05 significance level)
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Figure 2. Frequency Percentage of Risk Levels with the REBA Method

Table4. Results Obtained from Comparison of Evaluation with REBA Method before and after the Intervention, Respectively

Average Score of REBA (Standard Deviation)

Group Number

Before Intervention

- *P-val
After Intervention alue

Intervention 74

8.40 (0.89)

1.67 (0.72) 0.001

* Wilcoxon test (at the 0.05 Significance Level)

Tableb. The Results Obtained from Determination of the Relation between the Risk Level of REBA Method and the Prevalence of Musculoskeletal
Disorders before the Intervention

Organs

Frequency

Neck  Shoulder Wrist  Elbows

Back Waist Thigh Knee Ankles

*P-Value 0.281 0.270 0.229

0822 0.086 0.253 0.400 1.00

*Chi-Square Test {at the 0.05 Significance Level)

Discussion

The results of the present study declared that the
prevalence of musculoskeletal disorders in the waist, knee,
wrist and ankle muscles were the highest frequent,
respectively, and this study was consistent with the study
conducted by Sharifnia et al, in which nurses were
complaining of the pain in the waist, knee, and neck areas; So
these two studies were common in terms of pain in the waist
and knee area. ** Magnago and et al, (2010) carried out a
cross-sectional study in Brazil with the use of a Nordic
questionnaire on 491 nurses. They reported the prevalence
range of musculoskeletal disorders in the waist area as 71.5%
in the 12 last months . > Also, in a cross-sectional study by
Choobineh et al, (2007) on 642 nurses from 46 different
sections of 12 hospitals, it was concluded that the prevalence
of back pain as 54.9% in the last 12 months.*® Also, another
study conducted by Choobineh et al, (2010) on nurses in the
operating room reported that the prevalence of back pain was
60/6. " In the study carried out by Smith et al. (2006) the
prevalence of musculoskeletal disorders in the waist area for

8

844 participants was reported as 71.3% , * indicating the

pain in the nurses’ back area. In the study conducted by
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Abedini et al., it was observed that the pain in the waist legs,
hands, and wrist area had the highest frequency.” In the
conducted study, back pain had the highest frequency that
may be for the reason of nurses” work nature during doing
tasks such as patients’ transmission. This matter was due to
the necessity of sudden movements, back rotaton and
bending, and improper physical posture.”

The results achieved by this study displayed that there was
no significant relationship between independent variables of
work experience and BMI with the prevalence of
musculoskeletal disorders, which was consistent with the
study conducted by Dehdashti. ® Also, the study by
Askarpour et al. indicated that work experience and BMI did
not affect the prevalence of musculoskeletal disorders.”
However the results of the present study stated that there was
a significant relationship between age and back pain, there
was this relation on 110 nurses in Rokni’s study. * A
significant relation was cleared between age and pain in the
ankle area in Dadarkhah’s study. *® This discrepancy in results
was due to differences in the sample size, or the mean age of
participants. This study indicated that there was no

significant relationship between gender and prevalence of
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musculoskeletal disorders, > which was in line with the study
by Askarpour et al.*! This study found out that there was a
significant decrease in musculoskeletal disorders of the neck,
shoulder, and knee with educational intervention. The study
conducted by Saremi et al. on dentists concluded that there
was a significant decrease in musculoskeletal disorders of
neck, shoulder and back area with performing the
educational intervention,” which was consistent with the
present study in terms of results of the neck and shoulder
pain. The study by Farahani et al. declared that the training
program was effective in reducing the frequency distribution
of musculoskeletal disorders in the ankle area.”

A study conducted by Shirdelzadeh et al. on 50 personnel
with transmission duty at Gonabad Hospital understood that
only the musculoskeletal disorders of elbow and ankle
decreased significantly with performing the intervention.®
The study carried out by Motamedzadeh et al. on 46 staff in
different sections of Nahavand hospital indicated that
training alone had litde impact on the reduction of
musculoskeletal disorders in the therapeutic milieu. “ The
results of Motamedzadel’s study were not in line with the
results of the present study and it was due to differences in
sample size, differences in duration of training courses and
type of prepared training. Therefore, concerning the present
study and the last study, it can be deduced that lack of proper
training of patients transmission can result in
musculoskeletal disorders in individuals.®® ® The results of
data analysis obtained from this study concluded that no
significant relationship observed between risk levels of REBA
technique and musculoskeletal disorders reported by nurses
for one year. The study conducted by Daneshmandi et al. in
the midwifery community declared that there was no
significant statistical difference between the prevalence of
musculoskeletal disorders and the level of risk obtained with
the use of the REBA method.” In the research conducted by
Amini et al. on dentists, it was cleared that there was no
significant relation between scores earned by the REBA
method and musculoskeletal pain, which was consistent with
the present study.”'

In this study, the assessment resules with the use of the
pre-intervention REBA checklist stated that 89/30% of the
participants were at high-risk level, but this risk level was
decreased to 60.8% after the intervention, which was denoted
the effect of educational intervention on the nurses’ posture.
The significance differences, which were achieved after the

implementation of the educational intervention at-risk levels

of risk assessment by the REBA method, exhibited that
educational intervention was effective on the correctness of
nurses’ working posture. The study conducted by Saremiet al.
on the dental society deduced that a significant difference was
observed between final scores and risk levels achieved by the
risk level after the implementation of the educational
intervention.” Significance difference between the mean
scores of REBA before and after the ergonomic intervention
was also the other result of this study, which meant the
effectiveness of the trained principles on the nurses’ posture.
In the study carried out by Arsalani et al. on 20 nurses, a
significant statistical difference was taken into consideration
between mean scores obtained from the PTAI method before
and after the ergonomic intervention . ® Farhadi et al.’s study
on 57 dental students indicated that the mean score of pre-
training REBA was significanty different with a mean score
of post-training REBA, and it became dear that it was
consistent with the present study.”> According to the results
of this study and the task of transmission and patients’
positioning, it is suggested to use firstly modern equipment
and advanced mechanical devices for transmission of patients.
But work techniques training and ergonomic principles
training can enhance the working performance of nursing
personnel, since performing the educational intervention
improves physical condition and decreases musculoskeletal
disorders. Consequently, it is recommended to offer sessions
to re-train this subject, while teaching the principles and
ergonomics issues to employees in this organizational

position.

Conclusion

The findings and results of the present study illustrated
that musculoskeletal disorders were highly prevalent in
nurses, and poor and unsuitable postures at work were one of
the chief causes of these disorders. It appeared that training
program for proper patients’ transmission techniques and
ergonomic principles training were main issues in protecting
the nursing society, since performing the educatonal
intervention program resulted in reducing musculoskeletal
disorders and correction of the physical condidon while

working in the population under study.

Acknowledgement
I'd like to express my gratitude to all the Fatemieh
Khansar Hospital personnel, Health Network Supervisor

499



http://dx.doi.org/10.18502/aoh.v4i1.2256
https://aoh.ssu.ac.ir/article-1-207-en.html

[ Downloaded from aoh.ssu.ac.ir on 2025-09-11 ]

[ DOI: 10.18502/a0h.v4i1.2256 ]

The Effect of Ergonomic Educational Intervention among Nurses

Unit and Postgraduate Unit of Yazd University of Medical
Sciences. This study was registered in the Ethics Committee
of Shahid Sadoughi University of Medical Sciences under
Code of Ethics IR.SSU.SPH.REC.1396.150.

References

1.Rafieepour A, Rafieepour E, Sadeghian M. Effectiveness of
ergonomics training in decreasing the risk of musculoskeletal
disorders based on rapid upper limb assessment among computer
operators. Iranian journal of ergonomics. 2015;3(1):25-32. [Persian]

2. Azma k, Nasiri |, Abedi M. The survey of musculoskeletal
disorders risk factors among office workers and the implementation
of an ergonomic training program. Military medicine. 2015;16(4):211-
6.

3.Niu S. Ergonomics and occupational safety and health: An ILO
perspective. Applied ergonomics. 2010;41(6):744-53.

4. Moussavi Najarkola SA. Assessment of risk factors of upper
extremity musculoskeletal disorders (UEMSDs) by OCRA method in
repetitive tasks. Iranian Journal of Public Health. 2006;35(1):68-74.

5.Pascual SA, Naqvi S. An investigation of ergonomics analysis tools
used in industry in the identification of work-related musculoskeletal
disorders. International Journal of Occupational Safety and
Ergonomics. 2008;14(2):237-45.

6.Kalte HO, Faghih MA, Taban E, Faghih A. vyazdani aval M.
Effectiveness of Erganomic Training Intervention on Risk Reduction of
Musculoskeletal Disorders. Preventive medicine. 2015;1(2):38-45.
[Persian]

7.Skotte JH, Essendrop M, Hansen AF, Schibye B. A dynamic 3D
biomechanical evaluation of the load on the low back during different
patient-handling tasks. Biomechanics. 2002;35(10):1357-66.

8.Chubineh A. Posture analysis methods in occupational ergonomics.
Tehran: Fanavaran publication. 2004;1383:2-50.

9. Tayyari F, Smith JL. QOccupational ergonomics: principles and
applications. London: Chapman & Hall;1997.

10.  Choobingh A, Tabatabaei SH, Mokhtarzadeh A, Salehi M.
Musculoskeletal problems among waorkers of an Iranian rubber
factory. Occupational health. 2007;49(5):418-23.

11. Gomez MI, Hwang S, Stark AD, May JJ, Hallman EM, Pantea Cl.
An analysis of self-reported joint pain among New York farmers.
Agricultural safety and health. 2003;9(2):143-57.

12. da Costa BR, Vieira ER. Risk factors for work-related
musculoskeletal disorders: a systematic review of recent longitudinal
studies. American journal of industrial medicine. 2010;53(3):285-323.

13. Kumar S. Selected theories of musculoskeletalnjury causation.
London: Taylor & Francis; 1999.

14. Mitchell T, O'Sullivan PB, Burnett AF, Straker L, Rudd C. Low back
pain characteristics from undergraduate student to working nurse in
Australia: a cross-sectional survey. International journal of nursing
studies. 2008;45(11):1636-44.

15. Hegewald J, Berge W, Heinrich P, Staudte R, Freiberg A, Scharfe
J, et al. Do technical aids for patient handling prevent
musculoskeletal complaints in health care workers?—a systematic

500

review of intervention studies. International journal of environmental
research and public health. 2018;15(3):476.

16.  Waters T, Collins J, Galinsky T, Caruso C. NIOSH research efforts
to prevent musculoskeletal disorders in the healthcare industry.
Orthopaedic Nursing. 2006;25(6):380-9.

17.  Alexopoulos EC, Burdorf A, Kalokerinou A. Risk factors for
musculoskeletal disorders among nursing personnel in  Greek
hospitals. International archives of occupational and environmental
health. 2003;76(4):289-94.

18. Smedley J, Egger P, Cooper C, Coggon D. Manual handling
activities and risk of low back pain in nurses. Occupational and
environmental medicine. 1995;52(3):160-3.

19.  Hignett S, McAtamney L. Rapid entire body assessment (REBA).
Applied ergonomics. 2000;31(2):201-5.

20.  S. W. Musculoskeletal aspects in patient handling methods and
intervention. A doctoral thesis: Bispebjerg University Hospital;. 2007.

21.  Santaguida PL, Pierrynowski M, Goldsmith C, Fernie G.
Comparison of cumulative low back loads of caregivers when
transferring patients using overhead and floor mechanical lifting
devices. Clinical Biomechanics. 2005;20(9):906-16.

22.  Smith DR, Ohmura K, Yamagata Z, Minai J. Musculoskeletal
disorders among female nurses in a rural Japanese hospital. Nursing
& Health Sciences. 2003;5(3):185-8.

23.  Battevi N, Menoni O, Ricci MG, Cairoli S. MAPQ index for risk
assessment of patient manual handling in hospital wards: a
validation study. Ergonomics. 2006;49(7):671-87.

24.  Karahan A, Bayraktar N. Determination of the usage of body
mechanics in clinical settings and the occurrence of low back pain in
nurses. International Journal of Nursing Studies. 2004;41(1):67-75.

25.  Yeung SS, Genaidy A, Deddens J, Sauter S. The relationship
between protective and risk characteristics of acting and experienced
workload, and musculoskeletal disorder cases among nurses. Journal
of safety research. 2005;36(1):85-95.

26.  Micheletti Cremasco M, Giustetto A, Caffaro F, Colantoni A,
Cavallo E, Grigolato S. Risk Assessment for Musculoskeletal
Disorders in Forestry: A Comparison between RULA and REBA in the
Manual Feeding of a Wood-Chipper. International journal of
environmental research and public health. 2019;16(5).793.

27. Li G, Buckle P. Current techniques for assessing physical
exposure to work-related musculoskeletal risks, with emphasis on
posture-based methods. Ergonomics. 1999;42(5):674-95.

28.  Saadatfar A, Ranjbarian M, Saremi M, Hashemian AH, Yazdian
A. Risk Assessment of Musculoskeletal Disorders in Linemen of
Electric Power Distribution Company of Kermanshah Province Using
REBA Method in 2015. Rafsanjan University of Medical Sciences.
2016;15(7):593-606.

29.  Abazarpour, Nia M, Bakhshi, Allah A. Cultural Adaptation and
Reliability Assessment of the Persian Version of the Rapid Encounter
Assessment Questionnaire. Journal of Rehabilitation. 2019;19(4):
302-313.

30. Dawson AP, Steele EJ, Hodges PW, Stewart S. Development and
test-retest reliability of an extended version of the Nordic
Musculoskeletal Questionnaire (NMQ-E): a screening instrument for
musculoskeletal pain. The journal of pain. 2009;10(5):517-26.


http://dx.doi.org/10.18502/aoh.v4i1.2256
https://aoh.ssu.ac.ir/article-1-207-en.html

[ Downloaded from aoh.ssu.ac.ir on 2025-09-11 ]

[ DOI: 10.18502/a0h.v4i1.2256 ]

Mohammadi S, et al.| Archives of Occupational Health | Volume 4 | Issue 1 | January 2020 | 493-501.

31. nam N. Reliability and validity of the Nordic questionnaire in
Iranian industrial workers with Musculoskeletal Disorders: Ahvaz
Jundishapur University of Medical Sciences & Health Services; 2013.

32.  Palmer K, Smith G, Kellingray S, Cooper C. Repeatability and
validity of an upper limb and neck discomfort questionnaire: the
utility of the standardized Nordic questionnaire. Occupational
medicine. 1999;49(3):171-5.

33.  Choobineh AR. Posture Assessment Methods in Occupational
Ergonomic. Fanavaran Publish. Hamadan. 2004.

34.  Sharif Nia SH, Haqq Doust AA, Haji Hosseini F, Hojati H.
Relationship between the musculoskeletal disorders with the
ergonomic factors in nurses. Kumesh. 2011;12(4):.372-8. [Persian]

35.  Magnago TSBdS, Lishoa MTL, Griep RH, Kirchhof ALC, Guido
LdA. Psychosocial aspects of work and musculoskeletal disorders in
nursing workers. Revista latino-americana de enfermagem.
2010;18(3):429-35.

36. Choobineh A, Rajaeefard AR, Neghab M. Perceived demands and
musculoskeletal disorders among hospital nurses. Hakim research
journal. 2007;10(2):70-5. [Persian]

37.  Choobineh A, Movahed M, Tabatabaie SH, Kumashiro M.
Perceived Demands And Musculoskeletal Disorders In Operating
Room Nurses Of Shiraz City Hospitals. Industrial health.
2010;48(1):74-84.

38.  Smith DR, Mihashi M, Adachi Y, Koga H, Ishitake T. A detailed
analysis of musculoskeletal disorder risk factors among Japanese
nurses. Safety Research. 2006;37(2):195-200.

39. Abedini R, Chubineh A, Hassanzadeh J. Musculoskeletal
disorders related to patient transfer in hospital nursing personnel.
Health system research. 2012;8(3):385-96.[Persian]

40. Dehdashti A, Mahjubi Z, Salari Nia A. Impact of nurse’s work
related body postures on their musculoskeletal disorders. Kumesh.
2015;16 (3):338-46. [Persian]

41, Askaripoor T, Kermani A, Jandaghi J, Farivar F. Survey of
musculoskeletal disorders and ergonomic risk factors among dentists
and providing control measures in semnan. Health and hygiene.
2013;4(3):241-8.

42.  Rokni M, Abadi MH, Saremi M, Mirmohammadi M. Short
communication: prevalence of musculoskeletal disorders in nurses

and its relationship with the knowledge of ergonomic and
environmental factors. Gorgan university of medical sciences.2016;
18(1(57)):128-32. [Persian]

43.  Dadarkhah A, Azema K, Abedi M. Prevalence of musculoskeletal
pains among nursing staff in AJA hospitals-Tehran. 2013;15(3):10-7.
[Persian]

44, Saremi M, Lahmi M, Faghihzadeh S. The effect of ergonomic
intervention on dental musculoskeletal disorders. Daneshvar
Medical. 2006;13(64):55-62. [Persian]

45.  Ashghali Farahani M, Shahriari M, Saremi M, Mohammadi N,
Haggani H. Effectiveness of patient handling training on
musculoskeletal disorders of nurses assistance. Iranian journal of
nursing. 2017;30(107):10-9. [Persian]

46.  Shirdel Zadeh S, Azizi A, Saeedi A Mostafavishorabi M.
Evaluation of the effect of ergonomic training on temporary
musculoskeletal disorders in hospital staff of Gonabad hospitals.

47.  Ali Arabian F, Motamedzade M, Golmohammadi R, Moghim Beigi
A, Pir Hayati F. The Impact of Ergonomics Intervention on
Musculoskeletal Disorders among Nahavand Alimoradian Hospital
Staff. Ergonomics. 2013;1(1):23-32. [Persian]

48.  Mousavi Uri A, Arsalan N, Norouzi K, Biglarian A. The Effect of
Patient Transfer Method Training on Its Performance among Nursing
Personnel. Rehabilitation research in nursing. 2016;2 (4):19-25.
[Persian]

49.  Arab Z, Piri L, Arsalani N, Tabatabai Ghomshe F, Biglarian A. The
correlation of workload and work ability with job stress in nursing
staff. Health Promotion Management. 2015;4(1):21-30. [Persian]

50.  Zamanian Z, Salimian Z, Daneshmandi H, AliMohammadi Y. The
reba technique ergonomic assessment of musculoskeletal disorders
risk level among midwives of shiraz state hospitals. Urmia nursing
and midwifery faculty. 2014;12(1):24-18. [Persian]

51.  Varmazyar S, Amini M, Kiafar M. Ergonomic evaluation of work
conditions in Qazvin Dentists by REBA method and its association
with musculoskeletal disorders in 2008. Islamic Dental Association of
Iran. 2012;24(3):229-37.

52.  Showraki N, Fakhraei F, Saadatmand N, Farhadi A. Effects of
Teaching Ergonomic Principles on Working Status in Dental Students.
Iran South Medical. 2018; 22(2):130-40.

501



http://dx.doi.org/10.18502/aoh.v4i1.2256
https://aoh.ssu.ac.ir/article-1-207-en.html
http://www.tcpdf.org

