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Abstract
Background

Operating Room(OR) nurses are at risk of Musculoskeletal Disorders(MSDs) due to the nature of their job
and performance of non-ergonomic activities. The present study aimed at ergonomic evaluation of the
workplace and investigation of the impact of corrective exercise training on reduction of musculoskeletal
complaints among OR nurses.

Materials and Methods

This educational intervention study was conducted on 46 OR nurses in an educational hospital in Fasa
city in Iran. who were selected through census. Data were collected via demographic information form,
body map, and Rapid Entire Body Assessment(REBA) method. After three months, the effects of
ergonomic principles training and intensity of disorders were evaluated by the REBA method and body
map respectively. After all, the data were analyzed using descriptive statistics, Wilcoxon test, and
marginal homogeneity in SPSS20 software.

Results

mean age and mean job tenure of the nurses were 28.93(6.47) and 6.02(5.62) years, respectively. 78.3%
of the participants were male, 38%, were single, and 91% were shift workers. a signi�cant decline was
observed in disorders in all body regions, except for the head and neck(p=0.293), three months after the
educational intervention. The mean score of the REBA test was 5.58+1.146 after the
intervention(p=0.000). Additionally, the mean level of risk was 2+1.89 after the intervention(p=0.000). the
mean level of corrective priorities was 1.0+89.314 after the intervention(p=0.000). the corrective actions
reached levels 1 and 2 after the intervention. Accordingly, the highest percentage of actions for reduction
of injuries were at the necessary (soon) level before the intervention, but at the necessary level after
that(89.1%).

Discussion and Conclusion

The results indicated that training ergonomic principles, correct goods transfer methods, and corrective
exercises has been recommended to be effective in decreasing the risk of MSDs in this profession.

Introduction
Musculoskeletal Disorders (MSDs) are among the common causes of work-related injuries and disability
in developing countries. They are also among the main reasons for referral to physicians, specialists’
absence from work, and reduction of their life quality and productivity (1). The most common MSDs
include low back pain, neck injuries, and shoulder and specular chronic in�ammation. However, the high
prevalence of these disorders can be considerably decreased in the workplace by carrying out low-cost
ergonomic programs (2). Healthcare environments, such as hospitals, are among the occupations where
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individuals are at risk of disorders or injuries due to workplace risk factors. A high prevalence and
incidence of physical disorders, including MSDs, has also been reported among healthcare staff (3).
Operating Room (OR) nurses comprise a part of healthcare personnel in hospitals. The results of studies
on OR nurses have indicated the frequency of shoulder pain and low back pain to be 58-90% in this
occupational group (4-7). In addition, Choobineh et al. reported that low back pain was the most common
MSD among OR nurses (5). Nützi et al. also conducted a study in 2015 and disclosed that 66% of OR
nurses suffered from MSDs in various areas of their bodies (8).

In Iran, OR nurses play circulating or scrub roles in the OR. In the circulating role, the nurse monitors all
stages of the procedure and is the connector between the environment and the sterile team. In the scrub
role, the nurse as a member of the sterile team moves the surgical instruments and helps the surgeon in
various stages of the operation. In fact, an OR nurse shifts between these two roles. In other words, an OR
nurse plays the scrub role in one operation and the circulating role in another. Evidence has demonstrated
that OR nurses are encountered with incorrect and long-term postures during surgical operations (9).
Besides, most studies have reported the prevalence of low back pain, shoulder pain, and neck pain in both
circulating and scrub roles (10). Advancement of technology and the resultant immobility as well as
manual patient transfer require high physical demands and lead to postural problems and MSDs (11). In
OR nurses also, performance of repeated, monotonous, and hasty tasks as well as remaining in improper
body positions during surgical operations result in an increase in long-term static pressures. Dynamic
pressures caused by pulling, pushing, or lifting heavy objects may also lead to MSDs, particularly in the
back area (12). These disorders result in direct costs for diagnosis and treatment as well as indirect costs
due to specialists’ absence from work (13). Despite the spread of mechanized and automatized
processes, work-related MSDs result from various multifaceted risk factors and lead to loss of working
time, absence from work, increase in expenditures, and workforce injuries (14). These injuries have been
considered to be among the main challenges that not only reduce the working time or lead to job change,
but also exert harmful effects on physical and mental health, quality of life, and socioeconomic costs.
Hence, they have been regarded as an occupational problem among healthcare staff (15).

Demographic, physical, and psychosocial factors have been shown to be effective in the incidence of
musculoskeletal discomforts and their combination has been reported to increase the risk (16). In this
respect, major demographic factors include age, sex, Body Mass Index (BMI), and smoking.
Organizational factors include physical factors, manual goods transfer, frequent bending and twisting,
excessive force exertion, and inappropriate work status. Finally, psychological factors include high
occupational demands, low control over one’s job, and lack of social support (17, 18). Pain, in turn, leads
to reduction of mobility, decrease of recreational activities, loss of appetite, and insomnia, eventually
resulting in spending lots of money for its elimination (19).

Considering the increase in workload, physical risks in the OR, and use of equipment without proper
training and their effects on the personnel’s health, the importance of ergonomic principles training in
hospitals is quite evident. In the present study, the researchers aimed to train the OR personnel of Vali-e-
Asr Hospital in Fasa regarding the correct work postures and their impact on MSDs. Generally, managers
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imagine that the personnel are not highly at risk of work-related disorders and, consequently, pay more
attention to patients’ health (20). By ergonomic evaluation of the workplace using Rapid Upper Limb
Assessment (RULA), Rapid Entire Body Assessment (REBA), Ovako Working Posture Analysis System
(OWAS), etc. and training of correct working postures and ergonomic principles in lifting objects, MSDs
can be decreased and their outcomes can be managed among nursing personnel, eventually leading to
promotion of healthcare staff’s health. This will in turn result in the increase of work quality and
occupational performance, decline of the related costs, and considerable socioeconomic achievements.
Based on what was mentioned above, the present study aims to:

1. determine the intensity of MSDs among OR nurses prior to the intervention,

2. determine the risk level and score of the REBA method among OR nurses prior to the intervention,

3. determine the intensity of MSDs among OR nurses after the intervention,

4. determine the risk level and score of the REBA method among OR nurses prior to the intervention,
and

5. determine the effect of the educational intervention on reduction of MSDs among OR nurses.

Methods
This educational intervention study was conducted on 46 OR nurses in the hospitals a�liated to Fasa
University of Medical Sciences selected through census from October 2017 to March 2018. The
participants were entered into the research after completing written informed consent forms. It should be
noted that only the nurses with more than one year of job tenure were enrolled. The individuals with the
history of effective diseases in the musculoskeletal system and those with the history of suffering from
MSDs were excluded from the study.

This study was conducted in four stages as follows:

First stage: Evaluation of musculoskeletal and ergonomic disorders among OR nurses prior to the
intervention (targets 1 and 2)

Second stage: Training OR nurses with regard to corrective exercises

Third stage: Evaluation of musculoskeletal and ergonomic disorders among OR nurses after the
intervention (targets 3 and 4)

Fourth stage: Analysis of the evaluation results three months after the intervention (target 5).

First stage: Evaluation of musculoskeletal and ergonomic disorders among OR nurses

The nurses’ postures were analyzed using a demographic information form, body map, and REBA method
using the REBA software for Windows (for facilitating the task and improving the accuracy of
evaluation). The demographic information form included 28 items about the nurses’ personal and
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organizational characteristics (sex, age, height, weight, job tenure, number of children, education level,
work plan, number of working hours per day, number of working hours per month, etc.).

Body map was used to assess the intensity and location of MSDs among nurses. In this instrument, the
participants’ opinions about pain could be determine via the Visual Analogue Scale (VAS).

The main issue regarding posture analysis is identifying the intended posture for assessment for which
job analysis or task analysis has to be carried out. An observational technique for posture analysis is the
REBA method, which was presented by McAtamney and Hignett in 1995. In this method, body regions are
divided into groups A (trunk, neck, and feet) and B (arms, forearms, and wrists) for analysis. Then, body
posture is analyzed based on body angles during work using the related tables.

Second stage: Training OR nurses with regard to corrective exercises and correct postures

After the initial assessments and identi�cation of target regions, an educational team was created in
order to measure the impact of training on the OR nurses. The training classes were conducted from 23
October 2018 for three months. In the �rst month, two training classes were held. Then, one training class
was held each month in order to continue training with respect to work-related MSDs, correct patient
transfer techniques, and exercises for prevention of low back pain. In addition, the participants were
provided with booklets about ergonomic principles in the OR, manual goods transfer, and corrective
exercises for improvement of low back pain.

Third stage: Ergonomic evaluation of the OR three months after the training

Three months after the training workshop, the impact of ergonomic principles training was assessed via
the REBA method, body map, REBA risk level, and intensity of MSDs.

Fourth stage: Analysis of the evaluation results after the educational intervention

The data were entered into the SPSS 20 software and were analyzed using descriptive statistics,
Wilcoxon test, and marginal homogeneity.

Results
The participants’ personal and organizational characteristics have been presented in Table 1. Accordingly,
the mean age and mean job tenure of the nurses were 28.93 (6.47) and 6.02 (5.62) years, respectively.
Additionally, 78.3% of the participants were male, 38%, were single, and 91% were shift workers.

Table 1. The participants’ personal and organizational characteristics (n=46)
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Age (years) Mean (SD) 28.93 (6.47)

Min-Max 23-58

Job tenure (years) Mean (SD) 6.02 (5.62)

Min-Max 1-30

Sex Male, n (%) 36 (78.3%)

Female, n (%) 10 (21.7%)

Marital status Single, n (%) 38 (82.6%)

Married, n (%) 8 (17.4%)

Education level Bachelor’s degree, n (%) 37 (80.4%)

Associate degree, n (%) 9 (19.6%)

Second job Yes, n (%) 2 (4.3%)

No, n (%) 44 (95.7%)

Work system Fixed shifts, n (%) 4 (8.7%)

Rotating shifts, n (%) 42 (91.3%)

Job change intention Yes, n (%) 13 (28.3%)

No, n (%) 33 (71.7%)

The intensity of MSDs among the participants before and after the educational intervention has been
presented in Table 2. Accordingly, a signi�cant decline was observed in disorders in all body regions,
except for the head and neck (p=0.293), three months after the educational intervention.

Table 2. The intensity of MSDs among the participants before and after the educational intervention
(n=46)
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  Before the intervention After the intervention P

M (SD) M (SD)

Head and neck 2.15 (1.21) 2.04 (0.89) 0.293

Shoulders 2.69 (1.71) 2.07 (1.30) 0.000

Back 2.82 (1.46) 2.09 (1.07) 0.000

Elbows 2.39 (0.93) 1.59 (0.65) 0.000

Low back 6.86 (1.55) 5.41 (1.39) 0.000

Wrists/hands 4.1 (1.91) 2.63 (1.45) 0.000

Thighs 3.6(.92) 2.52(.86) 0.000

Knees 6.36 (1.42) 5.78 (1.42) 0.017

Feet 1.84 (0.36) 1.33 (0.47) 0.000

The results of the REBA test before and after the intervention have been presented in Table 3. The mean
score of the test was 5.58+1.146 after the intervention, which was lower compared to before the
intervention. The results of Wilcoxon test revealed that the reduction in the mean score of the REBA test
was statistically signi�cant (p=0.000). Additionally, the mean level of risk was 2+1.89 after the
intervention, which was lower in comparison to before the intervention. The results of Wilcoxon test
showed that this reduction was statistically signi�cant (p=0.000). In other words, the risk levels changed
into low and moderate levels after the intervention. Finally, the mean level of corrective priorities was
1.0+89.314 after the intervention, which was lower compared to the baseline. The results of Wilcoxon test
indicated that the reduction of the mean level of corrective priorities was statistically signi�cant
(p=0.000). According to the results, the corrective actions were at levels 2 and 3 before the intervention,
but reached levels 1 and 2 after that. As shown in Table 3, the results of marginal homogeneity test
demonstrated a signi�cant change in the level and time of the required actions for reduction of injuries.
Accordingly, the highest percentage of actions for reduction of injuries were at the necessary (soon) level
before the intervention, but at the necessary level after that (89.1%).

Table 3. The results of the REBA method before and after the educational intervention
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  Before the
intervention

M+SD

Before the
intervention

n (%)

After the
intervention

M+SD

After the
intervention

n (%)

P

Final score 8.0+09.626   5.1+58.146   0.000

Risk level 2.0+91.285   1+2.89   0.000

Low   -   5 (10.9%)

Moderate   4 (8.7%)   41 (89.1%)

High   42 (91.3%)   -

Corrective actions
priorities

2.0+89.315   1+89.314   0.000

1   -   5 (10.9%)

2   5 (10.9%)   41 (89.1%)

3   41 (89.1%)   -

Necessity and time
of actions

        0.000

Not necessary   0%   0%

May be necessary   0%   5 (10%)

Necessary   6 (13%)   41 (89.1%)

Necessary (soon)   40 (87%)   0%

Necessary
(immediately)

  0%   0%

Discussion
This study aimed to investigate the effect of corrective exercise training on reduction of musculoskeletal
complaints among the OR nurses of an educational hospital in Fasa, Iran. The results revealed the high
prevalence of MSDs in various body regions of OR nurses. The highest intensities of these disorders were
related to low back, knees, wrists, and hands prior to the intervention. Arsalani et al. used the Nordic
questionnaire and reported that the highest 12-month prevalence of MSDs was detected in the low back,
knees, and neck among Iranian nurses (21). Nützi et al. also made use of the German version of North
American Spine Society (NASS) and stated that low back pain (52.7%) and neck pain (38.4%) were the
most common musculoskeletal complaints among OR nurses (8). However, a decrease was observed in
the pain intensity in the aforementioned regions after the training of ergonomic principles and corrective
exercises. Low back injuries and the resultant pain are cause by damages to functional tissue units. In
fact, functional tissue units help individuals bend, rotate, and twist. They also cause body weight to be
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well tolerated by the spinal cord (22). These tissues might be damaged among OR nurses due to di�cult
working conditions, spinal rotation, inappropriate body postures (excessive rotation and twisting), patient
transfer, and long-term bending. Munabi et al. conducted a research on 880 nursing personnel and
disclosed that low back injuries were caused by long-term and excessive bending of the low back as well
as by transferring and pushing heavy goods (23). Moreover, Choobineh et al. (5) and Bos et al. (4)
reported that OR nurses’ prolonged working in standing position led to a high intensity of musculoskeletal
symptoms in their knees. Furthermore, Surawera et al. used the Nordic questionnaire and reported that
the one-month prevalence of wrist/hand pain was 15.3% among nurses (24). Wrist/hand pain among OR
nurses might have its roots in the inappropriate design of OR equipment, prolonged and inappropriate use
of the equipment, and improperly grabbing goods in manual transfer tasks. In order to compare the
results of different studies, lack of standard methodologies, reporting methods, and cultural differences
between the nurses working in Iran and other countries should be taken into consideration. It should be
noted that body map was utilized to assess the intensity of musculoskeletal pains in the current study.

The �ndings of the research by Shiri et al. demonstrated that exercising reduced the risk of low back pain
and its related disabilities. Thus, a combination of strengthening, stretching, and aerobic exercises two-
three times a week was recommended to prevent low back pain in the general population (25).

The previous studies have proposed that low back pain might result from various reasons, including
personal features (age, physical readiness), psychosocial factors (stress, anxiety, depression), and
occupational factors (heavy physical work, rotation, twisting, vibration) (26). However, chronic low back
pain is hard to be treated and many introduced interventions have been proved not to be effective (27).
Rainville et al. stated that exercising could improve lumbar strength and �exibility and enhance the
lumbar range of motion (28). In addition, Hoffman maintained that exercising was effective in prevention
of depression and promotion of mood (29). Nonetheless, several studies have referred to the di�culty in
the clinical execution of guidelines due to the variety of exercise interventions, simultaneous effects of
interventions, contradictory suggestions regarding the intensity and duration of exercises, and insu�cient
information about the type of exercises (30-32). Hence, the role of exercising and the effects of particular
exercises on improvement of low back pain are still unclear (33).

In the present study, ergonomic risk evaluation revealed that 91.3% of the OR nurses tolerated a high risk
level prior to the intervention.

Conclusion
The study �ndings indicated the relatively high prevalence of MSDs among OR nurses. The results of risk
level evaluation using the REBA method showed that both workplace conditions and task performance
techniques were effective in the prevalence of these disorders. Considering the high frequency of
improper body postures, inappropriate lifting and transfer of goods, and prolonged standing in the OR,
corrective actions should be taken to reduce these disorders. Training of ergonomic principles, correct
goods transfer techniques, and corrective exercises have been recommended to decrease the risk of
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MSDs in this profession. One of the study limitations was its educational intervention design. Hence,
future randomized clinical trials are suggested to con�rm the impact of corrective exercises on reduction
of the risk of MSDs.
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