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Abstract 
Background and purpose: Work-related musculoskeletal disorders (WMSDs) are a group of painful 
disorders of muscles, tendons, and nerves. Carpal tunnel syndrome, tendonitis, thoracic outlet 
syndrome, and tension neck syndrome are examples. Almost all work requires the use of the arms 
and hands, therefore, most WMSD affect the hands, wrists, elbows, neck, and shoulders. The aim of 
the current study was to assess the prevalence of WMSDs among hospital nurses in working time. 
Materials and Methods: All of nurses during the period of12 months in 10 body regions were 
evaluated in the workplaces by checklist data sheet assessment using the nordic musculoskeletal 
questionnaire (NMQ). A cross-sectional study was performed through 2013 using by 
questionnaire and nurses who experienced WMSDs for at least 1 day during the past 12 months 
were included in the study. 
Results: WMSDs were seen mostly in the neck (28.2%), knees (18.2%) and upper back (17.3%). A 
significant relationship was seen between sex of participants (P < 0.05) and WMSDs, and there was 
a positive correlation between sex of subjects and WMSDs problem in the neck (P < 0.05). Body 
mass index was correlated to musculoskeletal disorders problems (P < 0.05). 
Conclusion: In general, subjects with patients handling/transferring had significantly higher 
prevalence of symptoms in most body regions than those with light physical workloads. The 
female nurses are more tendency to involve and occurrence of WMSDs compared to male staffs.  
[*Mirmohammadi S, Yazdani J. Prevalence of Work-related Musculoskeletal Disorders and 
Associated Risk Factors among Nurses in a Public Hospital. IJHS 2014; 2(3): 55-61] 
http://jhs.mazums.ac.ir   
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1. Introduction 
Work-related musculoskeletal disorders 
(WMSDs) include a variety of degenerative 
and inflammatory conditions that affects on 
muscles, tendons, ligaments, joints, peripheral 
nerves, and supporting blood vessels with pain 
or discomfort (1, 2). Epidemiological surveys 
of WMSDs disorders have been carried out 
among general populations and nurses in 
different countries (1-7) WMSDs are defined 
as musculoskeletal disorders that results from 
a work-related event (3, 8). WMSDs are 
general among health care workers, with the 
nursing population that constitutes about 33% 
of the hospital workforce at mainly high risk 
and reported for 60% of the reported 
occupational injuries (4-6). There is a lake of 
conviction related to the accurate cause of 
increased prevalence of WMSDs in nurses 
who working in hospitals. The most 
frequently reported risk factor for WMSDs is 
heavy physical workload such as lifting, 
awkward posture, and whole body vibration 
(9-11). Lifestyle is also encountered as a risk 
factor of WMSD (9, 12, 13) inadequacy of 
physical exercise (9), and short sleep time 14 
are common factors to increase the risk of low 
back pain (LBP) (14). An association between 
WMSDs and psycho-social factors has also 
been reported (9, 15, 16). 

WMSDs are stated to affect significantly 
on the quality-of-life (1), cause lost work time 
or working absenteeism, increase work 
restriction, changing to another job (7-9), with 
a considerable compensation and losses on the 
individual, the organization and the family 
and society (9-13). 

Social surveys illustrate that many Iranian 
nurses have changed their professional job to 
a comfort job (such as officer, secretary and 
teacher) this has been associated with 
WMSDs among nurses (17-19). Because 
nurses are already at risk for musculoskeletal 
disorders, a diminution in professional nursing 
staff and other changes in nursing care 
delivery are likely to lead to even higher rates 

of these disorders (20). Although a number of 
researchers have stated the prevalence of 
WMSDs among nurses in the developed 
countries (5-7, 15, 21). This study assessed 12 
months period and point prevalence of 
WMSDs; the associated job risk factors and 
the coping strategies toward reducing the risk 
for development of WMSDs among nurses 
from selected in a big hospital in Sari, Iran. 
 

2. Materials and Methods 
The study was carried out in Imam Hospital, 
in Sari. The design of this study was a cross-
sectional study using a questionnaire to 
investigate the prevalence of WMSDs and to 
identify risk factors among a representative 
sample of nurses. A random sampling of 
subjects was carried out and using a 
confidence level of 95% the sample size for 
cross-sectional study. 

The survey of the occupational health 
disorders among nursing practice section tool 
was a modification of the standardized nordic 
questionnaire (15, 16) and consisted of 
questions referring to nine body areas. These 
are 3 upper limb segments (Shoulders, 
elbows, wrists/hands/thumb), 3 lower limb 
segments (Hips/thighs, knees, ankles/feet), 
and 3 trunk segments (Neck, upper back and 
lower back). A total of 110 subjects by the 
nordic musculoskeletal questionnaire (NMQ) 
questionnaires were assessed in different 
hospital wards on working time; however, 
100% (110) of the questionnaires was used in 
the data analyses. 

Many individual questions were included in 
the questionnaire NMQ having mainly binary 
or multiple choice answers and divided into 
the three sections. The first section included 
nurse’s personal details (e.g., age, gender, and 
smoking habits), and the last section included 
questions related to WMSDs history. The 
questionnaire required approximately 10 min 
to complete. Investigations were conducted in 
the workplaces (hospital wards). Data were 
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summarized using the descriptive statistics of 
mean, standard deviation and percentages. 
Pearson’s chi-square analysis was used to 
determine the association of prevalence of 
investigated musculoskeletal symptoms with 
personal characteristics and job risk factors. 
The data analyses were carried out using SPSS 
for Windows (version 20, SPSS Inc., Chicago, 
IL, USA) and the level was set at 0.05. 

The sample size was selected from all nurses 
(n = 200) by the following statistical formula: 

 

α
1 -

2

2

2 2
α

1 -
2

N Z p (1 -p )
n =

d (N -1 )+ Z p (1 -p )
 

 

By d = 0.04, p = 0.13, N = 200, Z1-α/2= 1.96, 
the sample size calculated 120 (n = 120). 
 

3. Results  
Table 1 shows the descriptive individual 
health parameters evaluation for studied 
hospital healthcare staffs and nurses. 

The descriptive analysis results showed that 
66.4% female and 33.6% man participated in 
the study as subjects (n = 110), they divided 
into three groups, nurse (n = 61), health care 
staff (n = 30) and trainees students (n = 19). 
The subjects worked at different wards of a 
big public hospital (such as neonatal intensive 
care unit, intensive care unit and general 
surgery, emergency, magnetic resonance 
imaging and sonography and radiology, 
internal surgery, kidney, psychosurgery, 
women, hematology, orthopedic and medical 
laboratory). As shown in table 2, the current 
study results showed that the WMSDs can 
affect on nurses, health care staffs and 
trainees’ as a disease risk factor student in the 
hospital, and it caused the working out 
absence percentage and tend to the high rate 
of prevalence. The working out absence 
percentage was high in knees region of all 
groups of participants and it might depend to 
working whole shift in a standing position in a 
hospital ward, or they had less time to break. 

 

Table 1. Individual descriptive statistical analysis for studied cases 
Gender N Minimum Maximum Mean SD 
Female      
Age 73 22.00 50.00 36.2055 7.52027 
BMI 73 16.16 36.05 26.3235 4.33993 
Height 73 142.00 190.00 164.8767 10.27530 
Weight 73 42.00 110.00 71.7123 14.28211 
Male      
Age 37 23.00 49.00 33.0000 8.18196 
BMI 37 17.58 34.93 25.6938 4.22534 
Height 37 150.00 185.00 163.7297 7.99183 
Weight 37 45.00 100.00 69.0405 13.35123 

BMI: Body mass index, SD: Standard deviation 
 

Table 2. Prevalence of WMSDs problem for body region on last year with absence (%) 
Body region Frequency Percent Valid percent Cumulative percent (%) 
Neck 3 2.7 2.7 99.1 
Shoulder 1 0.9 0.9 100.0 
Elbow 1 0.9 0.9 100.0 
Wrist/Hand 2 1.8 1.8 100.0 
Upper back 2 1.8 1.8 100.0 
Lower back 7 6.4 6.4 100.0 
Hips/Buttock 1 0.9 0.9 100.0 
Knees 27 24.5 24.5 100.0 
WMSDs: Work-related musculoskeletal disorders 
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Based on the result of the statistical 
analysis of the present study by chi-square, 
there was a significant relationship between 
the subject’s body mass index (BMI) and 
prevalence of WMSDs (P < 0.005), it might 
be related to body weight of studied 
subjects. 

Table 3 shows a significant correlation was 
seen between sex of subjects and neck pain 
problems’ of nurses, health care staffs and 
trainees’ student of different, as well. This 
correlation was seen in female employees  
(P < 0.05). 

Based on tables 4 and 5 illustrates that, the 
sex of subjects is an important and significant 
factor to appear of neck pain problem among 
female nurses, health care staffs and trainees’ 
student; it seems that the prevalence of neck 

pain in the working time depends on 
morphology and physiology of female 
assessed employees. A strong significant 
correlation was seen between the sex of three 
groups of subjects and LBP in last year and 
last week (P < 0.05), also it showed a straight 
relationship for work out absence in last year. 

Furthermore, tables 6-8 show a strong 
correlation between knees and ankles/feet 
problem in last year and last week work 
experience for nurses, health care staffs and 
trainees’ students. These results indicated that, 
working at the above mentioned workstation 
causes musculoskeletal disorders in the neck, 
low back, knees and ankles/feet regions. 
Regarding to the prevalence of the disorders 
in other regions of the body and workgroups 
no significant relevance was observed. 

 
Table 3. Statistical relationship between WMSDs problems and sex of subjects 

 
Neck condition on last year 

Total 
Without Pain With Pain 

Sex of subjects    

Female count (%) 47 (64.4) 26 (35.6) 73 (100) 

Male count (%) 32 (86.5) 5 (13.5) 37 (100) 

Total    

Count 79 (71.8) 31 (28.2) 110 (100) 

WMSDs: Work-related musculoskeletal disorders 
 

Table 4. Correlation between Sex of subjects and neck pain 

 Value df Asymptotic 
significant (2-sided) 

Exact significant 
(2-sided) 

Exact significant 
(1-sided) 

Point 
probability 

Pearson chi-square 5.927a 1 0.015 0.024 0.011  

Continuity correctionb 4.885 1 0.027    

Likelihood ratio 6.447 1 0.011 0.015 0.011  

Fisher’s exact test    0.015 0.011  

Linear-by-linear association 5.873c 1 0.015 0.024 0.011 0.009 

Number of valid cases 110      

df: Degrees of freedom 
 

Table 5. The result of neck pain problem correlation and sex of subjects 

Body region Value df Asymptotic significant (2-sided) Exact significant (2-sided) 
Pearson chi-square 5.927a 1 0.015 0.024 
Continuity correctionb 4.885 1 0.027  
Likelihood ratio 6.447 1 0.011 0.015 
Fisher's exact test    0.015 
Linear-by-linear association 5.873c 1 0.015 0.024 
Number of valid cases 110    

df: Degrees of freedom
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4. Discussion 
This study shows that working in the hospital 
can cause most musculoskeletal disorders 
among nurses and health care staffs. Lifting 
and transferring of patients were strongly 
associated with pain in the neck, low back and 
knees’ of subjects in the past 12 months and 
last week. Comparison of this finding with 
those of other surveys in musculoskeletal 
epidemiology is difficult. Most of them do not 
evaluate whole body region, a standardized 
case description is rarely used despite being 
recommended (13). Based on the present 
study results, patient handling (transfers and 
repositioning) increased the prevalence of 
WMSDs of the neck, low back and knees. 
This finding was consistent with a cross-
sectional analysis of the similar studies which 
carried out in other countries (14-19, 22). 
Differences between the health care tasks in 
different hospitals in terms of WMSDs risk 
are difficult to evaluation because the nature 

of work and health care staffs’ morphology is 
different. This study shows there is a need for 
providing lifting device and using during the 
transfer of a patient for prevention purpose. 
Based on the other studies, the motivation of 
health care staffs to make use of lifting 
devices was strongly associated with 
decreasing of WMSDs prevalence percentage 
during the transfer and repositioning of the 
patient (23). This finding illustrate that it 
demand to make a planning or managing for 
encourage of nurses to use ergonomics lifting 
devices when required by making sure that 
enough lifting devices are obtainable in 
amount to patients on the ward (21, 22). The 
current study finding is comparable to another 
research was carried out by Koppelaar et al. 
reported that among health hospital care staffs 
(n = 876) who worked on transfers and 
repositioning section, one-third of them 
showed WMSDs in past 1 year of their work 
history (20). 

 
Table 6. The result of low back problem correlation and sex of subjects 

Body region Value df Asymptotic significant (2-sided) Exact significant (2-sided) 
Pearson chi-square 10.114a 1 0.001 0.002 
Continuity correctionb 8.801 1 0.003  
Likelihood ratio 11.097 1 0.001 0.001 
Fisher’s exact test    0.001 
Linear-by-linear association 10.022c 1 0.002 0.002 
Number of valid cases 110    

a: 0 cells (0%) have an expected count of less than 5. The minimum expected count is 10.43; b: Computed only for a 2x2 table; c: The 
standardized statistic is -2.423 

 
Table 7. The result of knees problem correlation and sex of subjects 

Body region Value df Asymptotic significant (2-sided) Exact significant (2-sided) 
Pearson chi-square 5.679a 1 0.017 0.019 
Continuity correctionb 4.616 1 0.032  
Likelihood ratio 6.283 1 0.012 0.019 
Fisher’s exact test    0.019 
Linear-by-linear association 5.627c 1 0.018 0.019 
Number of valid cases 110    

a: 0 cells (0%) have an expected count of less than 5. The minimum expected count is 10.43; b: Computed only for a 2x2 table; c: The 
standardized statistic is -2.423 

 
Table 8. The result of ankles/feet problem correlation and sex of subjects 

Body region Value df Asymptotic significant (2-sided) Exact significant (2-sided) 
Pearson chi-square 14.739a 1 0.000 0.000 
Continuity correctionb 12.896 1 0.000  
Likelihood ratio 21.833 1 0.000 0.000 
Fisher’s exact test    0.000 
Linear-by-linear association 14.605c 1 0.000 0.000 
Number of valid cases 110    

a: 0 cells (0%) have an expected count of less than 5. The minimum expected count is 10.43; b: Computed only for a 2x2 table; c: The 
standardized statistic is -2.423 
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The finding of the present survey is 
consistent with same study result was 
conducted by researchers among nurses and 
health care staffs in the general hospital (23). 
They reported that 21.7% of assessed subjects 
by NMQ showed disorders on different body 
region in last 12 months, neck, shoulder, low 
back and hand are the main body region that 
appeared symptoms of WMSDs problem and 
there was a significant correlation between 
work experience and WMSDs problem. (21) 
Other studies results are compatible with the 
current study finding, they stated that, based 
on the obtained results all of nurses who 
worked in a private hospital are exposed to 
WMSDs and this job is a high WMSDs risk 
task and it need to more attention for 
prevention or controlling of the disorders 
before happening (18-19, 24). 

These results illustrated that female nurses 
and health care staffs are more tendency to 
involve and occurrence of WMSDs compare 
to male staffs. This study demonstrated that 
encouraging and providing of ergonomics 
lifting devices for transfers and repositioning 
are more effective to control or prevention of 
WMSDs among nurses and health care staffs. 
A periodic educational program as well as 
back school practice can play a main role in 
the prevention and reduce the musculoskeletal 
disorders resulted. 
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