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INTRODUCTION

Work-related musculoskeletal disorders are defined as 
musculoskeletal disorders that are caused or aggravated by 
work and characterized by discomfort, impairment, disability 
or persistent pain in joints, muscles, tendons, and other soft 
tissues, with or without physical manifestations [1-4]. The 
musculoskeletal disorders are considered a leading cause 
of occupational injury and disability in the developed and 
industrially developing countries [5,6], accounting for a high 
proportion of sickness absence from work [7].

While the work-related musculoskeletal disorders have been 
extensively investigated among healthcare workers (HCWs) 

such as nurses and direct patient care occupations [2,5,8-14], 
little is known about indirect patient care occupations such 
as central sterile supply technicians (CSSTs) [15]. CSSTs 
have various responsibilities, depending on which area of a 
central sterile supply department they are tasked to work in; 
but, since they often rotate through different areas, most of 
them share some common duties. CSSTs are responsible for 
the cleaning and reprocessing of instruments and equipment; 
and they are doing the following tasks: (a) Order, restock and 
decontaminate sterilization equipment and instruments, 
(b) collect dirty equipment and instruments, (c) sort, load, 
unload and decontaminate equipment and instruments 
according to procedures, (d) clean, repackage, and sterilize 
instruments, (e) assemble trays, basin sets, packages, 
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ABSTRACT
Objective: The objective was to examine the prevalence of musculoskeletal complaints (MSCs) among 
central sterile supply technicians (CSSTs) in relation to their physical workload and psychosocial factors at 
work. Material and Methods: A cross-sectional study was conducted in 2013 among 64 CSSTs working in 
the central sterile supply department of a tertiary care hospital in Saudi Arabia. A questionnaire was used to 
collect data on demographic characteristics, physical workload, and psychosocial factors at work. Furthermore, 
a Nordic Questionnaire was used to examine the prevalence of MSCs among the participants. Results: The 
study showed that the overall 1-year prevalence of MSCs at anybody site of the participants was 43.8%. 
The reported MSCs were mostly related to the low back (28.1%), followed by wrists/hands (23.4%) and 
shoulders (21.9%). Age, gender, and BMI were not associated with MSCs. Work requiring exertion of arms/
hands, and working in awkward postures were the only physical work factors that were significantly (P < 0.05) 
higher among CSSTs who had MSCs (89.3%, 57.1%, respectively) compared to CSSTs who had not (69.4%, 
30.6%, respectively). Psychosocial factors at work did not show a significant difference between CSSTs who 
had MSCs and those who had not. Conclusion: 43.8% of the CSSTs reported 1-year prevalence of MSCs 
affecting mostly low back, wrists/hands, and shoulders. Ergonomic assessment and preventive intervention 
should be conducted to prevent the incidence of MSCs among CSSTs through controlling both physical and 
psychosocial risk factors at their workplace.
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instruments and equipment and prepare items for sterilization, 
(f) decontaminate, restock and assemble case carts and surgical 
trays, (g) Ensure specialty carts are stocked and ready for 
immediate use, (h) perform quality control through routine 
testing and cleaning to assure sterilization equipment and 
instruments are functioning properly, (i) inspect equipment, 
instruments, and packaging for cleanliness, defects and/or 
malfunctions, (j) document sterilization cycle, label products 
with sterilization date and perform other duties as assigned or 
required [16,17]. CSSTs are exposed to ergonomic hazards due 
to repetitive motions of instrument assembly, wrapping items 
for sterilization, prolonged periods of standing or bending which 
could lead to work-related musculoskeletal disorders [16,18]. 
Hence, the objective of the current study was to study the 
prevalence of musculoskeletal complaints (MSCs) among 
CSSTs in relation to their physical workload and psychosocial 
factors at work.

MATERIALS AND METHODS

A cross-sectional study was conducted during the period from 
March to December 2013 among 75 CSSTs who were working 
at the central sterile supply department of King Abdulaziz 
Medical City, Riyadh, Saudi Arabia. Of the 75 CSSTs, only 64 
accepted to participate in the study which was initially reviewed 
and ethically approved by King Abdulla International Medical 
Research Center (KAIMRC) in Saudi Arabia.

A self-reported questionnaire was used including five parts. 
The first part included questions to collect information on 
demographic characteristics such as gender, age, height, 
weight, and smoking. The second part was concerned with 
the occupational health practice among CSSTs to collect 
information on years of practice as CSST, job description, 
work-place environment, and work schedule. The third part 
was based on the standardized Nordic Questionnaire [19] 
including questions on MSCs in 1 year prior to the survey, for 
9 body areas including neck, shoulders, upper back, elbows, 
wrists/hands, low back, hips/thighs, knees, and ankles/feet. We 
chose a recall period of 1 year prior to the survey according 
to other studies [2,8,13] and to detect an acceptable number 
of cases as it was difficult to be detected if we chose 1 week 
or 7 months periods. The fourth part assessed the physical 
workload among CSSTs using the Dutch Musculoskeletal 
Questionnaire (DMQ) [20] for the analysis of musculoskeletal 
workload and associated potential hazardous working conditions 
such application of force, dynamic and static load, repetitive 
load, standing, sitting, walking, uncomfortable postures, 
vibration, computer workstation, and other ergonomic factors. 
Answers to questions were mostly dichotomous (yes/no). The 
fifth part assessed the psychosocial exposure among CSSTs 
according to Devereux et al. at 1999 [21] using ordinal scales 
including questions to measure the psychosocial work factors 
such as mental demand, job control,and social support from 
management and co-workers. They set the exposure for each 
psychosocial work factor according to selected markers on the 
scale for each item forming the factor. Five items formed the 
mental demand factor, six items formed the job control factor, 

and six items formed the social support factor as described in 
Table 1. To be classified as highly exposed to a psychosocial 
factor, the response to each item forming the factor had to 
correspond to the selected markers for that particular ordinal 
scale. Otherwise, a low exposure classification was given [21].

Devereux et al. 1999 [21] explained that to be exposed to high 
mental demands, items a-c had to be answered on the scale 
as 1-strongly agree and items d and e had to be answered on 
the mental demands scale as 4 strongly disagree. If item d was 
answered as 1, 2, or 3, then it was ignored. Participants who 
were not classified as being exposed to high mental demands 
were classified as being exposed to low mental demands. To 
be exposed to low job control, items a-f had to be answered on 
the job control scale as 1, 2, or 3. Participants not meeting the 
criteria were classified as being exposed to high job control. 
A participant had to have experienced low support from either 
the supervisor or coworkers to be considered exposed to low 
social support. To be exposed to low supervisor support, items a, 
c, and e had to be answered on the support scale as 2, 3, 4, or 5. 
Participants not meeting this criterion were classified as exposed 
to high supervisor support. To be exposed to low coworker 
support items b, d, and f had to be answered on the support 

Table 1: Item and scales used for mental demands, job control, 
and social support; according to Devereux et al. at 1999 [21]
Mental demands (5 questions)
1=Strongly agree, 2=Slightly agree, 3=Slightly disagree, 
4=Strongly disagree

a. My job requires a great deal of concentrations
b. My job requires me to remember many different things
c. I must keep my mind on my work at all times
d. I can take it easy and still get my work done
e. I can let my mind wander and still do the work

Job control (6 questions)
1=Very little, 2=Little, 3=A moderate amount, 4=Much, 5=Very much

a. How much influence do you have over the variety of tasks you perform?
b. How much influence do you have over the order in which you 
perform tasks at work?
c. How much influence do you have over the pace of your work, that is 
how fast or slow do you work?
d. How much influence do you have over the decisions concerning which 
individuals in your work unit do which tasks?
e. How much influence do you have over the decisions as to when things 
will be done in your work unit?
f. How much do you influence the policies, procedures and performance 
in your work unit?

Social support (6 questions)
1=Very much, 2=Somewhat, 3=A little, 4=Not at all, 
5=Don’t have any such person

a. How much do each of these people go out of their way to do things to 
make your work life easier for you? Your immediate supervisor
b. How much do each of these people go out of their way to do things to 
make your work life easier for you? Other people at work
c. How easy is it to talk with each of the following people? Your 
immediate supervisor
d. How easy is it to talk with each of the following people? Other people 
at work
e. How much can each of these people be relied on when things get 
tough at work? Your immediate supervisor
f. How much can each of these people be relied on when things get 
tough at work? Other people at work

Source: Devereux et al., 1999 [21]
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scale as 2, 3, 4, or 5 also. Participants not meeting this criterion 
were classified as exposed to high coworker support [21].

Data were analyzed using SPSS software (version 17.0 for 
Windows; SPSS Inc.,Chicago, IL, USA). Descriptive statistics 
were calculated for all variables that were presented as mean and 
standard deviations for quantitative variables and frequencies 
and percentages for qualitative variables. Chi-square test or 
Fisher’s exact test (for categorical data), and Student’s t-test 
(for continuous data) were used for univariate analysis to assess 
relationships between physical and psychological factors at 
work and work-related MSCs at anybody site among CSSTs. 
Multivariate analysis using logistic regression was carried out 
for independent variables that had a significant association 
(P ≤ 0.05) with the presence of MSCs at anybody site. The 
statistical significance level was set at 0.05.

RESULTS

About two-thirds of the total 64 studied CSSTs were 
males (62.5%) and 37.5% of them were females. The mean 
age, height, weight, body mass index (BMI), and years of 
experience as CSSTs of the respondents were 42.1 ± 7.8 years, 
167.3 ± 6.3 cm and 71.3 ± 9.8 Kg, 25.6 ± 3.8 kg/m2 and 
12.8 ± 7.6 years; respectively. Moreover, 26.6% of them were 
current smokers and 73.4% were non-smokers (data were not 
tabulated).

The study showed that the overall 1-year prevalence of MSCs 
at anybody site of the CSSTs was 43.8%. The reported MSCs 
were mostly related to the low back (28.1%), followed by wrists/
hands (23.4%) and shoulders (21.9%) [Table 2]. CSSTs who had 
MSCs did not differ significantly from CSSTs who had not MSCs 
concerning their personal factors including age, gender, weight, 
height, BMI, years of experience as CSSTs and smoking [Table 3]

Work requiring exertion of arms/hands, and working in 
awkward postures were the only physical work factors that were 
significantly (P < 0.05) higher among CSSTs who had MSCs 
(89.3%, 57.1%, respectively) compared to CSSTs who had not 
(69.4%, 30.6%, respectively). Moreover, MSCs among CSSTs 
were higher (60.7%) among those who frequently moved heavy 
loads (more than 20 kg) compared to those who did not (38.9%) 
(P = 0.08). Standing for long periods, doing repetitive tasks 
many times per minutes and working with vibration tools were 
higher among CSSTs who had MSCs (82.1%, 75.0%, and 39.3%, 
respectively) compared to those who had not (75.0%, 58.3%, 
and 30.6%, respectively), but the differences were insignificant. 
Moreover, working with computers was not associated with 
MSCs among CSSTs [Table 4].

Psychosocial factors at work including mental demand, job 
control, and social support did not show significant difference 
between CSSTs who had MSCs and those who had not. 
However, exposure to high mental demand among CSSTs 
who had MSCs was double (32.1%) that of those who had 
not (16.7%), (P > 0.05). Most of CSSTs were exposed to high 
job control and social support [Table 5].

Multivariate analysis of the presence of MSCs at any body site in 
association with significant independent variables on univariate 
analysis (work requiring exertion of arms/hands, and working 
in awkward postures) revealed insignificant results (data were 
not tabulated).

DISCUSSION

The objective of the present work was to study the prevalence 
of MSCs among CSSTs in relation to physical workload and 
psychosocial factors at work that have been reported as risk 
factors for developing work-related musculoskeletal disorders 
among other HCWs. Up to our knowledge, this is the first 
study to investigate the prevalence and risk factors of MSCs 
among CSSTs; so it is difficult to infer our results for the same 
job category, however, these results could be compared to that 
of other healthcare job categories. The present study did not 
show a significant association between the presence of MSCs 
and the personal factors of the CSSTs such as age, gender, BMI, 
years of experience as CSSTs and smoking.

The overall 1 year prevalence of MSCs among the studied 
CSSTs at anybody site was 43.8%, which was lower than that 

Table 2: MSCs in 1 year among 64 CSSTs*; using the 
standardized Nordic Questionnaire [19]
Body site 1 year MSCs prevalence

n %

Low back 18 28.1
Wrists/hands 15 23.4
Shoulders 14 21.9
Ankle/feet 12 18.8
Neck 11 17.2
knees 10 15.6
Upper back 8 12.5
Hips/thighs 6 9.4
Elbows 4 6.2
Anybody site 28 43.8

*CSSTs: Central sterile supply technicians, MSCs: Musculoskeletal 
complaints

Table 3: Association between MSCs in 1 year and personal 
factors of 64 CSSTs*
Personal factors MSCs (mean±SD) P

Absent (n=36) Present (n=28)

Age (years) 41.9±7.8 42.4±7.8 0.79
Weight (kg) 71.8±10.4 70.6±9.1 0.63
Height (cm) 167±7.1 168±5.2 0.46
BMI (kg/m2) 25.9±4.2 25.0±3.2 0.35
Years of experience 
as CSSTs (years)

12.2±6.6 13.6±8.8 0.46

n (%)

Gender
Female 14 (38.9) 10 (35.7) 0.79
Male 22 (61.1) 18 (64.3)

Smoking
Non-smoker 26 (72.2) 21 (75.0) 0.80
Current smoking 10 (27.8) 7 (25.0)

*CSSTs: Central sterile supply technicians, MSCs: Musculoskeletal 
complaints, SD: Standard deviation
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of nurses (from 60% to 93%) [2,8,22,23], dentists (91.6%) [13] 
and X-ray technicians (67%) [24]; but near to that of physical 
therapists (from 47.6% to 53.5%) [25,26]. Moreover, low back 
was the most affected body site (28.1%) among CSSTs; which 
is in concordance with other studies reported that low back pain 
(LBP) was the most common complaint among HCWs with 
annual prevalence of 40-65.7% among nurses [2,8]; 32-56.5% 
among physical therapist [25,26] and 59.6% among X-ray 
technologists [24]; and was associated with patient handling and 
job strain [15]. In case of CSSTs, there was no patient handling, 
however working in awkward postures was significantly more 
frequent among CSSTs who had MSCs (57.1%) compared to 
CSSTs who had not (30.6%). This could be explained by other 
studies reported that awkward postures is a leading cause of 
musculoskeletal injuries [15,26] and associated with LBP [27]. 
Moreover, the present study showed that other physical factors 
such as standing for long periods (P = 0.56) and moving heavy 
loads more than 20 kg (P = 0.08) were associated with higher 
prevalence of MSCs among CSSTs. On the other hand, the 
current study did not show a significant association between 
MSCs among CSSTs and their personal factors including age, 
gender, weight, height, BMI, years of experience as CSSTs and 
smoking.

The present work showed that wrists/hands were the second 
affected body sites (23.4%) followed by shoulders (21.9%). These 
results were similar to other studies among dentists [28,29] and 
physical therapists [30,31]. In their daily working life in the 
central sterile supply department, CSSTs usually perform tasks 
which could cause forcible exertion of arms and hands such 
as repetitive motions of cleaning, assembling, repackaging, 
and wrapping of surgical instruments, and equipment [17]. In 
concordance with this, the current study revealed that CSSTs 
who had MSCs were more frequently doing tasks requiring 
exertion of arms/hands (89.3%) compared to those who had 
not MSCs (69.4%) with statistically significant difference. 
Furthermore, other factors such as doing repetitive tasks 
many times per minutes and working with vibration tools 
might have a role of developing upper extremity work-related 
musculoskeletal disorders among CSSTs such as carpal tunnel 
syndrome (CTS).

Psychosocial factors at work including mental demand, job 
control, and social support did not show significant difference 
between CSSTs who had MSCs and those who had not. This is 
in disagreement with other studies that reported that different 
psychosocial factors at work were risk factors for developing 
work-related musculoskeletal disorders among other HCWs 
such as nurses, physicians, dentists, physical therapists, X-ray 
technologist [15,32,33]. This could be explained by that most of 
the current study participants were exposed to high job control 
and social support [Table 5].

The present study has some limitations such as small sample 
size and using cross-sectional analytic design depending on self-
reported data which is subjected to recall bias or exaggeration 
of symptoms. However, MSCs and related physical and 
psychosocial work factors have been assessed among CSSTs using 
the standardized Nordic Questionnaire [19] and DMQ [20] as 

Table 4: Association between MSCs in 1 year and physical 
factors at work among 64 CSSTs*; using the DMQ [20]
Physical factors at work MSCs in 1 year 

(n (%))
P

Absent 
(n=36)

Present 
(n=28)

Does your work require standing for 
long periods?

No 9 (25.0) 5 (17.9) 0.56a

Yes 27 (75.0) 23 (82.1)
Does your work require sitting for long 
periods?

No 32 (88.9) 24 (85.7) 0.72b

Yes 4 (11.1) 4 (14.3)
Does your work require squatting/
kneeling for long periods?

No 35 (97.2) 25 (89.3) 0.31b

Yes 1 (2.8) 3 (10.7)
Do you work in uncomfortable bending 
or awkward postures?

No 25 (69.4) 12 (42.9) 0.03a

Yes 11 (30.6) 16 (57.1)
Does your work require exertion of 
arms/hands?

No 11 (30.6) 3 (10.7) 0.05b

Yes 25 (69.4) 25 (89.3)
Does your work require doing repetitive 
tasks many times per minute?

No 15 (41.7) 7 (25.0) 0.16a

Yes 21 (58.3) 21 (75.0)
Does your work require working with 
vibration tools?

No 25 (69.4) 17 (60.7) 0.47a

Yes 11 (30.6) 11 (39.3)
Do you in your work often move 
loads (more than 5 kg)?

No 10 (27.8) 4 (14.3) 0.24b

Yes 26 (72.2) 24 (85.7)
Do you in your work often move heavy 
loads (more than 20 kg)?

No 22 (61.1) 11 (39.3) 0.08a

Yes 14 (38.9) 17 (60.7)
Do you often use mechanical lifting 
assists when manual lifting is required?

No 24 (66.7) 17 (60.7) 0.62a

Yes 12 (33.3) 11 (39.3)
Are tools and instruments shaped, 
positioned and handled so that tasks 
are performed with minimal strain on 
your body?

No 14 (38.9) 12 (42.9) 0.75a

Yes 22 (61.1) 16 (57.1)
Are work materials, machines and 
equipment ergonomically positioned?

No 6 (16.7) 6 (21.4) 0.63a

Yes 30 (83.3) 22 (78.6)
Do you work with computers for a long 
period?

No 30 (83.3) 25 (89.3) 0.72b

Yes 6 (16.7) 3 (10.7)
Is Computer workstation properly 
designed to minimize strain on your body?

No 13 (36.1) 9 (32.1) 0.74a

Yes 23 (63.9) 19 (67.9)
Do you have sufficient rest breaks?

No 5 (13.9) 8 (28.6) 0.15a

Yes 31 (86.1) 20 (71.4)

*CSSTs: Central sterile supply technicians, aChi-square test, bFisher’s 
exact test (for expected frequencies <5), DMQ: Dutch Musculoskeletal 
Questionnaire, MSCs: Musculoskeletal complaints
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both of them have been validated and used by many authors 
studied the prevalence of musculoskeletal disorders among 
HCWs [8,24]; but we did not check the reliability and validity 
of the questionnaire constructed by Devereux et al. at 1999 [21]. 
It has been reported that the workplace environment of the 
central sterile supply department is stressful, exposing CSSTs to 
different physical and psychosocial hazards which could affect 
their health and performance increasing the risk of accidents, 
injuries, and disabilities [17,34]. Hence, the importance of 
prevention and control measures to protect and promote the 
health of CSSTs, such as: (a) Risk assessment of the workplace 
environment of the central sterile supply department [18], 
including ergonomic assessment of both machines, instruments, 
and tools used for cleaning and disinfecting instruments and 
equipment; (b) training of CSSTs on the proper use of tools 
and the importance of ergonomics to prevent occurrence of 
work-related musculoskeletal disorders among them [35,36]; 
(c) periodic occupational examination for CSSTs for early 
diagnosis of any of MSDs such as LBP or CTS.

CONCLUSION

The present study showed that 43.8% of the studied CSSTs 
reported 1-year prevalence of MSCs related mostly to low 
back, wrists/hands, and shoulders. Ergonomic assessment and 
preventive intervention should be conducted to prevent the 
incidence of work-related musculoskeletal disorders among 
CSSTs through controlling both physical and psychosocial 
risk factors at their workplace. Moreover, further studies 
should be conducted for further assessment of the prevalence 
and risk factors of musculoskeletal disorders among this job 
category.

 REFERENCES

 1. Keea D, Seob SR. Musculoskeletal disorders among nursing 
personnel in Korea. Int J Ind Erg 2007;37:207-12.

 2. Tinubu BM, Mbada CE, Oyeyemi AL, Fabunmi AA. Work-related 
musculoskeletal disorders among nurses in Ibadan, South-west 
Nigeria: A cross-sectional survey. BMC Musculoskelet Disord 
2010;11:12.

 3. da Costa BR, Vieira ER. Risk factors for work-related musculoskeletal 
disorders: A systematic review of recent longitudinal studies. Am J 
Ind Med 2010;53:285-323.

 4. Polanyi MF, Cole DC, Beaton DE, Chung J, Wells R, Abdolell M, 
et al. Upper limb work-related musculoskeletal disorders among 
newspaper employees: Cross-sectional survey results. Am J Ind 

Med 1997;32:620-8.
 5. Choobineh A, Rajaeefard A, Neghab M. Association between 

perceived demands and musculoskeletal disorders among hospital 
nurses of Shiraz University of Medical Sciences: A questionnaire 
survey. Int J Occup Saf Ergon 2006;12:409-16.

 6. Smith DR, Ohmura K, Yamagata Z, Minai J. Musculoskeletal disorders 
among female nurses in a rural Japanese hospital. Nurs Health Sci 
2003;5:185-8.

 7. Kuijer PP, Van der Molen HF, Frings-Dresen MH. Evidence-based 
exposure criteria for work-related musculoskeletal disorders as a 
tool to assess physical job demands. Work 2012;41 Suppl 1:3795-7.

 8. Attar SM. Frequency and risk factors of musculoskeletal pain in nurses 
at a tertiary centre in Jeddah, Saudi Arabia: A cross sectional study. 
BMC Res Notes 2014;7:61.

 9. Chung YC, Hung CT, Li SF, Lee HM, Wang SG, Chang SC, et al. Risk 
of musculoskeletal disorder among Taiwanese nurses cohort: A 
nationwide population-based study. BMC Musculoskelet Disord 
2013;14:144.

 10. Gropelli T, Corle K. Assessment of nurses’ and therapists’ occupational 
musculoskeletal injuries. Medsurg Nurs 2011;20:297-303.

 11. Bos E, Krol B, van der Star L, Groothoff J. Risk factors and 
musculoskeletal complaints in non-specialized nurses, IC nurses, 
operation room nurses, and X-ray technologists. Int Arch Occup 
Environ Health 2007;80:198-206.

 12. Barbosa RE, Assunção AÁ, Araújo TM. [Article in Portuguese] 
[Musculoskeletal disorders among healthcare workers in Belo 
Horizonte, Minas Gerais State, Brazil]. Cad Saude Publica 
2012;28:1569-80.

 13. Aminian O, Banafsheh Alemohammad Z, Sadeghniiat-Haghighi K. 
Musculoskeletal disorders in female dentists and pharmacists: A 
cross-sectional study. Acta Med Iran 2012;50:635-40.

 14. George E. Occupational hazard for pathologists: Microscope use 
and musculoskeletal disorders. Am J Clin Pathol 2010;133:543-8.

 15. Ngan K, Drebit S, Siow S, Yu S, Keen D, Alamgir H. Risks and causes 
of musculoskeletal injuries among health care workers. Occup Med 
(Lond) 2010;60:389-94.

 16. (OSHA) OSHA. eTools. Hospital. Central Supply. Available from https://
www.osha.gov/SLTC/etools/hospital/central/central.html, 2014. [Last 
cited on 2014 Mar 4].

 17. Pieknik R. A day in the life of a central processing technician. Biomed 
Instrum Technol 2009;43:233-6.

 18. Niel-Lainé J, Martelli N, Bonan B, Talon D, Desroches A, Prognon P, 
et al. Interest of the preliminary risk analysis method in a central 
sterile supply department. BMJ Qual Saf 2011;20:698-703.

 19. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sørensen F, 
Andersson G, et al. Standardised Nordic questionnaires for the 
analysis of musculoskeletal symptoms. Appl Ergon 1987;18:233-7.

 20. Hildebrandt VH, Bongers PM, van Dijk FJ, Kemper HC, Dul J. Dutch 
Musculoskeletal Questionnaire: Description and basic qualities. 
Ergonomics 2001;44:1038-55.

 21. Devereux JJ, Buckle PW, Vlachonikolis IG. Interactions between 
physical and psychosocial risk factors at work increase the risk of 
back disorders: An epidemiological approach. Occup Environ Med 
1999;56:343-53.

 22. Trinkoff AM, Lipscomb JA, Geiger-Brown J, Brady B Musculoskeletal 
problems of the neck, shoulder, and back and functional 
consequences in nurses. Am J Ind Med 2002;41:170-8.

 23. Gurgueira GP, Alexandre NM, Corrêa Filho HR. Self-reported 
musculoskeletal symptoms among nursing personnel. Rev Lat Am 
Enfermagem 2003;11:608-13.

 24. Lorusso A, Bruno S, L’Abbate N. Musculoskeletal complaints among 
Italian X-ray technologists. Ind Health 2007;45:705-8.

 25. Alrowayeh HN, Alshatti TA, Aljadi SH, Fares M, Alshamire MM, 
Alwazan SS. Prevalence, characteristics, and impacts of work-related 
musculoskeletal disorders: A survey among physical therapists in 
the State of Kuwait. BMC Musculoskelet Disord 2010;11:116.

 26. Grooten WJ, Wernstedt P, Campo M. Work-related musculoskeletal 
disorders in female Swedish physical therapists with more than 
15 years of job experience: Prevalence and associations with work 
exposures. Physiother Theory Pract 2011;27:213-22.

 27. Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais S. Causal 
assessment of awkward occupational postures and low back pain: 
Results of a systematic review. Spine J 2010;10:89-99.

 28. Kierklo A, Kobus A, Jaworska M, Botulinski B. Work-related 

Table 5: Association between MSCs and psychosocial factors 
at work among 64 CSSTs*; using the ordinal scale developed 
by Devereux et al., 1999 [21]
Psychosocial factors at work MSCs (n (%)) P

Absent (n=36) Present (n=28)

Exposure to high mental demand 6 (16.7) 9 (32.1) 1.0a

Exposure to low mental demand 30 (83.3) 19 (67.9)
Exposure to high job control 33 (91.7) 26 (92.9) 0.62b

Exposure to low job control 3 (8.3) 2 (7.1)
Exposure to high social support 34 (94.4) 26 (92.9) 1.0b

Exposure to low social support 2 (5.6) 2 (7.1)

*CSSTs: central sterile supply technicians, aChi-square test, bFisher’s exact 
test (for expected frequencies <5), MSCs: Musculoskeletal complaints



1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

El-Helaly and Balkhy: Musculoskeletal complaints among central sterile supply technicians

J Environ Occup Sci ● 2015 ● Vol 4 ●  Issue 2  83

musculoskeletal disorders among dentists – A questionnaire survey. 
Ann Agric Environ Med 2011;18:79-84.

 29. Santos Filho SB, Barreto SM. Occupational activity and prevalence 
of osteomuscular pain among dentists in Belo Horizonte, Minas 
Gerais State, Brazil: A contribution to the debate on work-related 
musculoskeletal disorders. Cad Saude Publica 2001;17:181-93.

 30. Salik Y, Ozcan A. Work-related musculoskeletal disorders: A survey 
of physical therapists in Izmir-Turkey. BMC Musculoskelet Disord 
2004;5:27.

 31. Cromie JE, Robertson VJ, Best MO. Work-related musculoskeletal 
disorders in physical therapists: Prevalence, severity, risks, and 
responses. Phys Ther 2000;80:336-51.

 32. Barzideh M, Choobineh AR, Tabatabaee HR. Job stress dimensions 
and their relationship to musculoskeletal disorders in Iranian nurses. 
Work 2014;47:423-9.

 33. Kraatz S, Lang J, Kraus T, Münster E, Ochsmann E. The incremental 
effect of psychosocial workplace factors on the development of neck 
and shoulder disorders: A systematic review of longitudinal studies. 

Int Arch Occup Environ Health 2013;86:375-95.
 34. Tillvitz LR, Nascimento LA, Ribeiro RP, Fonseca LF. Quality evaluation 

of a central supply unit at a university Hospital. J Nurs UFPE 
2012;6:2077-85.

 35. Colacci J. Key strategies to help central sterile supply department 
professionals promote state certification. AORN J 2011;94:618-20.

36. Fujishiro K, Weaver JL, Heaney CA, Hamrick CA, Marras WS. 
The effect of ergonomic interventions in healthcare facilities on 
musculoskeletal disorders. Am J Ind Med 2005;48:338-47.

© SAGEYA. This is an open access article licensed under the terms 
of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted, 
noncommercial use, distribution and reproduction in any medium, provided 
the work is properly cited.

Source of Support: Nil, Confl ict of Interest: None declared.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


