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Aims Musculoskeletal disorders (MSD) is a usual complaint among workers engaged in static 
work, tasks requiring repetitive motion, and prolonged computer work. The aims of the present 
study were to assess office work-associated ergonomic risk factors using ROSA method as well 
as to identify which office equipment is more conducive to musculoskeletal disorders in office 
workers.
Instruments & Methods This cross sectional descriptive study was conducted among 163 
employees of Fasa University of Medical Sciences (FUMS), Iran, in 2017. Data were collected 
by simple random sampling method. Demographic characteristics questionnaire, Standardized 
Nordic questionnaire (NMQ), and rapid office strain assessment (ROSA) checklist were used to 
collect data. Descriptive statistics and binary logistic regression were used for data analysis. All 
the statistical analyses was carried out using SPSS 20 software.
Findings The majority of musculoskeletal disorders in the last 12 months had occurred in 
lower back (60.7%), neck (50.9%), and knee (48.5%). Risk level for 137 participants (84.04%) 
was at the notification area (Score 3 to 5) and for 26 participants (15.95%) was at the need for 
ergonomic intervention area (score>5). Chair was identified as the major cause of pain in many 
parts of the body including elbows, lower back, knees, and legs.
Conclusion Various risk factors, such as office equipment, in the workplace, may contribute to 
MSDs in different body regions. Chair is the major cause of pain in many parts of the body.
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Introduction In the past 20 years, the amount of computer work has increased dramatically. Sixty percent of the workers were required to use a computer as part of their job duties in 2000, and 80% of employees reported that they used a computer to perform all their duties [1, 2]. This increase in the use of computers at work results in compromised employee wellbeing. The prevalence of musculoskeletal disorders (MSD) was reported to be between 10% and 62% for all computer workers by Wahlström [3]. In the reviews were done by Bayeh and Smith in 1999 [4] and Wahlström in 2005 [3], there were similar increases in the number of musculoskeletal disorders since the inception of occupational computer use. Musculoskeletal disorders resulting from computer work are mainly linked to the upper limbs [5], head, neck [6, 7], and back [8]. Office work has been associated with some Work-Related MSD (WRMSD) risk factors such as awkward or critical postures, prolonged static sitting [9], sustained non-neutral postures of the upper limbs [10], static low-load or repetitive work, increased muscular activity in the upper back and shoulders, and duration of the work and time pressure. Most of these risk factors are related to the interaction of the office workers with components of the workstation such as the desk, chair, monitor, mouse, keyboard, and telephone [11, 12]. So far, there are many methods to evaluate ergonomics risk factors that based on body bias from the natural state and factors such as static force and dynamically entered the body, repetition, duration and other peripheral factors, organizational and individual differences. Mardi et al. have shown that rapid office strain assessment (ROSA) method can be a good way of evaluating ergonomics in the office environment and measuring the status of office equipment [13]. Among the ergonomic evaluation methods, such as ovako working posture analyzing system (OWAS), rapid upper limb assessment (RULA), rapid entire body assessment (REBA) and etc., only the ROSA method evaluates the office equipment used by the employees [14]. ROSA method is a highly specialized method for assessing office workstation. Despite many studies concerning the assessment of ergonomic risk factors in the office jobs, to our best knowledge, a study highlighting which office equipment is more conducive to musculoskeletal disorders has not been provided till now. The aims of the present study were to assess office work-associated ergonomic risk factors using ROSA method as well as to identify which office equipment is more conducive to musculoskeletal disorders in office workers.  
Instruments and Methods This study is a randomized cross-sectional 

descriptive study that was conducted on 163 office workers at Fasa University of Medical Sciences (FUMS) in 2017. The sample size was calculated based on the results of previous studies on the office work and ROSA methods. Data were collected by a simple random sampling method. Male and female employees with more than 1 year of work experience were eligible for inclusion. Exclusion criteria were a history or presence of trauma, surgery, cancer, malignant tumors, and infections, or sores in the musculoskeletal system. A demographic data sheet was used to obtain individual characteristics such as age, sex, work experience, and education. Standardized Nordic Musculoskeletal Questionnaire (NMQ) was used to define the frequency of musculoskeletal disorders in the past 12 months [15]. The Nordic questionnaire is a yes/No questionnaire that has two parts: 1) a general questionnaire and 2) additional questions. In this study, the first part of the questionnaire was used to evaluate the prevalence of musculoskeletal disorders in the last 12 months. Completion is aided by a body map to indicate nine symptom sites being the neck, shoulders, upper back, elbows, low back, wrist/hands, hips/thighs, knees, and ankles/feet. It was asked from participants respondents about having musculoskeletal problems in the last 12 months. Ergonomic risk assessment was done using ROSA pen and paper checklist. ROSA was developed by Michael Sonne that based on ISO standard ENISO 9241. ROSA is a picture-based postural targeting screening tool for quantifying exposure to risk factors for office workers. A-ROSA assessment gives a quick and systematic assessment of the postural risks to a worker. ROSA scores greater than 5 are deemed to be high risk and corrective measures should be considered [16]. For the analysis, descriptive statistics (Mean, standard deviation, and frequency) and binary logistic regression were used. All the statistical data analyses were carried out using SPSS 20 software.  
Findings The majority of the respondents were female (57.1%). The majority of the nursing personnel had a BSc degree (44.8%; Table 1). The Statistical mean of age of the participants was 36.39±7.74 years, ranging between 23 and 59 years. The Statistical mean of work duration was 10.7±6.8 years, range 1–30 years. (Table 2) The majority of musculoskeletal disorders in the last 12 months were in the lower back (60.7%), neck (50.9%), and knees (48.5%; Table 3). The risk level for 84.04% (n=137) of the participants was at the notification area (Score 3 to 5), and for 15.95% (n=26) at the need for ergonomic intervention area (Score>5). 
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Each of the office equipment used by the staff was a source of pain in a particular region of the body. The chair was one of the devices that caused the pain in many parts of the body, such as the elbow, low back, knees, and legs (Table 4). 
 
Table 1) Frequency distribution of demographic characteristics of the participants (The numbers in parentheses represent percentages; n=163) 

Variables Frequency 
Sex Female 93 (57.1) Male 70 (42.9) 
Marital status Single 40 (24.5) Married 123 (75.5) 
Education Associate diploma 27 (16.6) BSc 73 (44.8) MSc 47 (28.8) PhD 16 (9.8) 
 
Table 2) Statistical mean of variables of the participants (n=163) 

Variables M±SD Range Age (year) 36.39±7.74 23-59 Work duration (year) 10.70±6.80 1-30 Weight (kg) 69.00±10.89 48-102 Height (cm) 166.63±9.20 147-190 BMI (kg/m2) 24.83±3.20 17.2-35.2 
 
Table 3) Frequency of reported musculoskeletal pains among participants based on NMQ (The numbers in parentheses represent percentages; n=163) 

Body region Yes No Neck 83 (50.9) 80 (49.1) Shoulder 70 (42.9) 93 (57.1) Elbow 23 (14.1) 140 (85.9) Wrist/Hand 57 (35.0) 106 (65.0) Upper back 78 (47.9) 85 (52.1) Lower back 99 (60.7) 64 (39.3) Thigh 32 (19.6) 131 (80.4) Knees 79 (48.5) 84 (51.5) Feet and ankles 52 (31.9) 111 (68.1) 
 
Table 4) Effective factors in the occurrence of MSD in different body regions (n=163) 
Body region Variables Odds ratio 95% CI p-value 
Neck Monitor 0.563 0.353–0.898 0.016 
Elbow Chair 1.868 1.067–3.273 0.029 
Wrist Keyboard 1.796 1.182–2.729 0.006 mouse 0.595 0.379–0.935 0.024 
Lower back Chair 1.561 1.026–2.374 0.037 
Knee Chair 1.435 0.985–2.091 0.06 
Foot Chair 0.592 0.374–0.935 0.025 Those office equipment entered in the model that had no real effect on the occurrence of symptoms of musculoskeletal disorders in the organs of the body were not presented in the table 
 
Discussion The aims of the present study were to assess office work-associated ergonomic risk factors using ROSA method as well as to identify which office equipment 

is more conducive to musculoskeletal disorders in office workers. The results of this study indicate that computer users were exposed to musculoskeletal disorders due to the nature of their work. According to the results of NMQ, the most prevalent MSD among office workers were those involving the lower back and neck, respectively. Previous studies on the health and disease in Iran, imply that the prevalence of musculoskeletal complaints in the neck, upper back, and lower back of the administrative staff is higher than the general population of the country [17]. The observed 12-month prevalence of neck pain was similar to that reported in Estonian computer users (51%) [18] and New Zealand office workers [19] and fairly higher than that among a sample of UK office workers (38%) [20]. This situation could be due to the inappropriate design of workstations for these staff. Because of its occupational nature, office work often requires maintaining a static posture in the body and sitting on a chair for a long time. According to studies, this condition has recently been introduced as a major risk factor for neck pain [21]. The interaction between prolonged sitting at workplace and inappropriate workstation condition may result in long-term static muscle contractions, which could increase the pressure on the intervertebral discs, create muscle tension on ligaments, decrease the tissue flexibility, and alter the curvature of the spine. Finally, such changes may increase the risk of musculoskeletal disorders in the spine [3, 15]. Consistent with the result of the present study, Christensen et al. also showed that the prevalence of these discomforts in the neck and lower back regions were high [22]. The results of this study based on the ROSA checklist showed that chair, monitor, keyboard, and the telephone had the highest association with pain in different areas of the musculoskeletal system, respectively. In the present study, the used chairs in the office environment had an adjustable seat height, non-adjustable backrest, and static arms. The staff had not been trained in the use of adjustable seats and were unaware that seat height was adjustable. The results of this study support the role of the chair in the development of musculoskeletal disorders among workers who are required to sit for prolonged periods. Because of the high prevalence of MSD among office workers, changing their chairs are often suggested. In selecting a chair, adjustability of the seat height and the seat pan depth in proportion to the anthropometrics of the user should be considered [23, 24]. Lack of adjustability in the dimensions of the chair impairs the ability of the postural muscles to support the body and could also cause unusual strain of the neuromuscular system, thereby causing pain [25, 26]. Chairs that can prevent these effects can be helpful in the prevention of 
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spinal pain. A chair meeting the ergonomic necessities is, thus, assumed to reduce the occurrence of musculoskeletal symptoms; however, since studies have reported different body regions, it is not possible to be more specific, about which kinds of MSDs benefit the most [27]. The most common factor to consider in chair interventions is to have an adjustable feature such as the seat or backrest height. Electromyography studies have shown that a chair with adjustable seat height, backrest, and arms can decrease the muscle activities of the neck, shoulders, and the back, and also reduce the inter-vertebral disc pressure [28]. The second most common chair intervention is that the employees receive training as to how to adjust their chair appropriately. This is particularly important, as studies support this training as an important aspect of ergonomic interventions [27]. Gerr et al. [29] and Szeto et al. [30] reported that static neck and upper limb posture associated with prolonged looking at display screens has been identified as a major risk factor for WRMSD. Static neck posture is associated with higher levels of postural muscle activity frequently, and this has been shown to be a common feature among symptomatic office workers with chronic neck and upper limb pain [30]. Gerr et al. also reported that prolonged hours of computer use is associated with elevated rates of musculoskeletal disorders in the arms and neck. The evidence linking awkward wrist and forearm postures during keyboard use to elevated risk for arm disorders are equivocal [29]. The results of the present study showed that the effectiveness of the ROSA ergonomic approach in assessing the risk factors for the development of musculoskeletal disorders in the office staff. In this regard, in order to reduce the prevalence of skeletal musculoskeletal disorders, applying corrective measures in high-risk workstations, performing regular exercise, equipping the workplace with ergonomic office equipment, and training for the use of equipment can be considered. The findings of this study indicated a consistent trend of support for the role of a chair intervention to improve musculoskeletal symptoms among workers who are required to sit for prolonged periods. It seems that the main limitation of the present study was that the disorders had to be documented by some sort of physical examination and not solely based on subjective reports. The cross-sectional design of the study may have affected the results. Various risk factors, such as office equipment, in the workplace, may contribute to MSDs in different body regions. Therefore, it is suggested that the choice of office equipment be greatly taken into account and ergonomic equipment be selected. The suggestions are interventional studies to improve the administrative activities and reduce the 

musculoskeletal disorders in office environments. 
 
Conclusion Various risk factors, such as office equipment, in the workplace, may contribute to MSDs in different body regions. Chair is the major cause of pain in many parts of the body.  
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