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ABSTRACT  
Musculoskeletal problems, resulting from lifting and transferring patients, are often reported among hospital 

orderlies worldwide. The purpose of this study was to describe the prevalence and factors associated with 

musculoskeletal disorders in Thai hospital orderlies. This cross sectional study was conducted in a government 

tertiary care hospital (2,221-bed hospital) in Bangkok, Thailand. Data were collected over three months 

between April and May 2014. The self-administered questionnaires assessing their demographic characteristic, 

musculoskeletal symptom were distributed to 189 hospital orderlies. Finally, 153 hospital orderlies that met 

the criteria participated in the study. The prevalence rate of musculoskeletal disorders among hospital orderlies 

was 84.3%. Musculoskeletal disorders were present in various body parts with the lower back being reported 

most often (74.4%), followed by hips/thighs (72.1%), and upper back (60.5%). Factors affecting causality of 

musculoskeletal disorders were years of employment (OR 3.9, 95% CI 1.58-9.60), repetitive movement (OR 

2.5, 95% CI 1.04-6.13), heavy load handling (OR 2.6, 95% CI 1.07-6.73), and tasks that required handling 

patients over 30 round per day (OR 2.8, 95% CI 1.12-7.09). Work-related musculoskeletal disorders are 

common among Thai hospital orderlies with low back pain being injured most often. These results suggest that 

intervention programs on participatory ergonomic (PE) approach and coping strategies for musculoskeletal 

disorders are recommended for hospital orderlies in order to reduce the rate of occupational hazards. 
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INTRODUCTION  
 

 
Work activities and tasks of healthcare 

workers including repetition, contact stress, 

forceful contraction, awkward postures, and 

sustained position were associated with high risk of 

work-related musculoskeletal disorders, such as 

lifting and transferring patients [1-5]. The majority 

of hospital orderlies in tertiary care settings 

undertake a wide range of tasks related to repeated 

manual patient handling activities [6-7]. These 

activities   often    involve    heavy   manual   lifting  
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associated  with transferring and repositioning 

patients and working in extremely awkward 

postures [8]. In addition, hospital orderlies face 

added physical and psychosocial ergonomic risk 

factors when undertaking other everyday tasks such 

as transporting patients by wheelchair or gurney to 

an operating room, x-ray department, ward to ward, 

or other locations around the facility.  

 Most studies involving hospitals have 

focused on patient-related tasks, such as the lifting 

and transferring of patients by nursing-aides and 

orderlies. Nursing aides and orderlies are often 

injured during patient transfer activities and are at 
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higher risk of injury than other health care 

professionals [6-8]. National data compiled by the 

U.S. Department of Labor found that, in 2010, 

nursing aides, orderlies, and attendants had the 

highest rates of MSDs with 27,020 cases, equating 

to an incidence rate (IR) of 249 per 10,000 

workers. This figure is more than seven times the 

average for all industries. By comparison, the IR 

for all workers was of 34 per 10,000 [9]. In a 

sample of Turkish healthcare workers, hospital 

nurses and nursing aides had the highest rate of 

MSDs (77.1%) [10]. In Norway, the prevalence of 

MSDs in nursing aides was as 89% [11], whereas 

in Japan it was much lower at around 37% [12]. 

Patient care requires lifting and transfer tasks that 

pose a demonstrated risk of injury to workers. High 

rates of back injuries and other musculoskeletal 

disorders have been well documented among health 

care workers [8, 13-15]. 

Many orderlies suffer from MSDs and 

pain. In Thailand, there have been studies 

describing the factors associated with 

musculoskeletal disorder [16-17], but research 

regarding MSDs in the healthcare industry and 

workforce has been limited. We need to understand 

fully the nature of MSDs, including all types of 

arthritis and conditions affecting muscles, bones, 

soft tissue, joints, and the spine among Thai 

hospital orderlies.  

The objective of this study was to describe 

the prevalence and factors associated with 

musculoskeletal disorders in Thai hospital 

orderlies. 

 

MATERIALS AND METHODS 
Study setting: This cross sectional study 

was conducted in a government tertiary care 

hospital (2, 221-bed hospital) in Bangkok, 

Thailand, from April to May of 2014. The sample 

group consisted of 189 hospital orderlies. The self-

administered questionnaires were sent to the target 

hospital. Participants’ inclusion criterion were full-

time orderlies who working at this hospital at least 

1 year. Two female hospital orderlies completed 

the questionnaire. However, due to the small 

number of female hospital orderlies they were cut 

from the analysis. Thirty-four subjects who did not 

meet qualification requirements or had not 

completed the questionnaires were excluded. A 

self-report questionnaire was distributed to 153 

hospital orderlies in this hospital.  

The main duties of these hospital 

orderlies were lifting and transferring patients from 

one hospital department to another. Shift-workers 

were defined as those who intermittently worked in 

the morning (07.00 a.m. - 03.00 p.m.), afternoon 

(04.00 p.m.- 12.00 p.m.), and night (12.00 p.m.- 

08.00 a.m.). The findings relating to the duties of 

the hospital orderlies under investigation revealed 

that their work was physically demanding, 

involving awkward posture, heavy loads, repetitive 

movement, and local muscle fatigue. In addition, 

those responsible for the morning shift did an 

average of 30 rounds of lifting and transferring 

tasks, which was the highest number of all shifts. 

All hospital orderlies were found to conduct some 

degree of both types of lifting and transferring 

tasks, including the use of wheelchairs and wheeled 

stretchers.  

 

Data collection: Data were collected 

through self-reported questionnaires. 

Questionnaires gathered demographic, work 

history, and musculoskeletal symptom data of 

participants. The Nordic Musculoskeletal 

Questionnaire (NMQ), validated by Kuorinka et al. 

, was used to measure the prevalence of MSDs 

[18]. The NMQ was translated into Thai [15], and 

its reliability was acceptable.  

The questionnaire included items on 

demographic conditions and musculoskeletal 

symptoms. Demographic items were age, education 

level, income, shift work and duration of 

employment. The questionnaire directed 

participants to identify musculoskeletal disorder 

symptoms encountered over the previous 12 

months in specific anatomical regions in a body 

diagram chart. Nine symptom sites were examined: 

neck, shoulders, upper back, elbows, lower back, 

wrists/hands, hips/thighs/buttocks, knees, and 

ankles/feet. Respondents were asked if they had 

suffered from any musculoskeletal trouble (such as 

aches, pains, discomfort, and numbness) in the last 

12 months that ‘prevented them from carrying out 

normal activities (e.g. job, housework, hobbies). 

The scores were calculated by using binary score. 

Additional information on employment history and 

level of exposure to lifting and transferring patients 

at work was also recorded. Respondents were asked 

to grade the frequency with which they performed 

different activities as ‘sometimes’, ‘often’, 

‘always’, or ‘never’. A response of ‘sometimes’ or 

‘never’ was considered Rare and a response of 

‘often’ or ‘always’ was considered Frequent.  

 

Ethics approval: This study was 

approved by the Ethics Review Committee of 

Siriraj Insitutional Review Board, Faculty of 

Medicine Siriraj Hospital, Mahidol University, 

Thailand (COA No.Si296/2014). All participant 

signed consent forms indicating their willingness to 

participate in the study before starting the 

assessment. 

 

Statistical Analysis: Overall, 153 

hospital orderlies responded to the study, with a 

response rate of 81%. Data were analyzed using 

SPSS version 16 (Chicago, IL, USA). Descriptive 

statistics (frequency and percentage) were used to 

summarize the data. Logistic regression was used 
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to estimate the odds ratio (OR) of factors associated 

to musculoskeletal disorder. The statistically 

significant criterion was set at P<0.05. 

 

RESULTS 

Descriptive data for sample: Results 

pertaining to the demographic characteristics of the 

subjects showed that all were male with an average 

age of 33.31 years  (±8.71). Their average weight 

was higher than a standard value at 25.47 kg/m
2
 

(±10.53). At the time of the study, respondents had 

worked at the present hospital for an average of 6.8 

years (±7.40 years). 34.6% of them had a 

secondary school education, and 62.7% earned a 

monthly income of over 10,000 baht. Slightly over 

half (59.4%) worked the morning shift from the 

hours of 7:00 to 15:00 is presented in Table 1.

Table 1.  Demographic characteristics of the hospital orderlies (n=153) 

Characteristic n )%( 

Age (mean ± SD )yr = 33.31 ± 8.71 153(100) 

BMI (mean ±  SD) = 25.47 ± 10.53  

Years of working (mean ±SD) = 6.85 ± 7.40  

Gender  

Male 153(100) 

Educational Level  

Primary school 10(6.5) 

Secondary school 12(7.8) 

 Junior high school 36(23.5) 

 High school 53(34.6) 

 Diploma degree 35(22.9) 

 Bachelor degree  7(4.6) 

Income (Thai Baht,THB*)  

≤10,000 57(37.3) 

>10,001 96(62.7) 

Shift work  

Morning shift  (07:00 a.m.- 03.00 p.m.) 91(59.4) 

Afternoon shift (04.00 p.m.- 12.00 p.m.) 44(28.8) 

Night shift  (12:00 p.m.- 08.00 a.m.) 18(11.8) 

*1 USD approx. 30 THB 

Prevalence of musculoskeletal symptoms 

in various body regions: According to results of the 

NMQ, the frequency of musculoskeletal symptoms 

in various body regions among hospital orderlies 

during the 12-month period, as shown in Table 2, 

were 84.3%. The largest number of hospital 

orderlies complained of pain in the lower back       

(n=96; 74.4%), followed by hips/thighs (n=93; 

72.1%), upper back (n=78; 60.5%), knees (n=69; 

53.5%), shoulders, (n=65; 50.4%) and, finally, neck 

(n=61; 47.3%). Other reported sites were ankles/feet 

(n=60; 46.5%), arms (n=53; 41.1%), and 

wrists/hands (n=51; 39.5%). 

 

Table 2. Number of musculoskeletal symptoms in various body regions  

among 153 hospital orderlies during the last 12 months 

  Number Percentage 

Pain Reported pain 129 84.3 

Pain 

site 

Neck  61 47.3 

Shoulders 65 50.4 

Arm 53 41.1 

 Upper back 78 60.5 

Wrists/hands 51 39.5 

Lower back 96 74.4 

 Hips/thighs/buttocks 93 72.1 

Knees 69 53.5 

 Ankles/feet 60 46.5 
 

Results of the multiple logistic regressions 

are shown in Table 3. The hospital orderlies who 

had worked more than 7 years were more likely to 

have musculoskeletal disorder problems (OR 3.9, 

95% CI 1.58-9.60). Orderlies whose tasks involved 

repetitive movement significantly reported more 

issues of MSDs (P<0.05). Also significant were 

heavy load handling (P<0.05) and conducting 

patient handling tasks over 30 rounds per day (P< 

0.05). 
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Table 3.  Multivariate logistic regression analysis of risk factor of self-reported 

12- month prevalence of MSDs among hospital orderlies (n=153) 

12- month prevalence of MSDs 

(n%) 

Multivariate 

OR 95% CI p-value 

Age)raey(     

     Less than 33 77)79.4( Reference   

     33 or more 52)92.0( 3.377 1.019-10.450 0.035 

Marital Status     

     Single or divorce 91)82.7( Reference   

     Married 38)88.4( 1.587 0.552-4.559 0.339 

Monthly income (THB*)     

     ≤10,000 56 )86.2( Reference   

     >10,001 73)83.0( 0.782 0.319-1.918 0.591 

Education level     

     Lower bachelor degree 123 )84.8( Reference   

     Bachelor degree or higher 6 )75.0( 0.463 0.102-2.832 0.537 

Nutritional status     

     Non-obese )BMI ≤22.9 kg/m2( 40 )78.4( Reference   

    Obese )BMI >23kg/m2( 89 )87.3( 1.883 0.777-4.564 0.161 

Current smoking     

     Yes 57)83.8( Reference   

     No 72)84.7( 1.069 0.446-2.564 0.881 

Current alcohol consumption     

     Yes 91 )95.0( Reference   

     No 38 )80.5( 1.648 0.674-4.031 0.273 

Sport     

     Yes 82 (83.7( Reference   

     No 47)85.5( 0.872 0.347-2.192 0.771 

Years of employed (yr)     

     7 or less 30)68.9( Reference   

     More than 7 99 )90.0( 3.900 1.584-9.601 0.003* 

Work schedule     

     Day work 72)79.1( Reference   

     Afternoon shift work 57)91.9( 2.375 0.885-6.373 0.086 

Prolonged standing     

     Rare 54(77.1) Reference   

     Frequent 75(90.4) 2.315 0.944-5.679 0.067 

Repetitive movement     

     Rare 46)76.7( Reference   

     Frequent 83)89.2( 2.562 1.040-6.138 0.041* 

Uncomfortable postures     

     Rare 89(87.3) Reference   

     Frequent 40(78.4) 1.883 0.777-4.456 0.161 

Heavy load handling     

     Rare 55)76.4( Reference 1.076-6.736 0.034* 

     Frequent 74)91.4( 2.691   

Physical and mental stress     

     Yes 53)85.5( Reference   

     No 76)83.5( 0.860 0.351-2.111 0.743 

Task of Lifting patient       

     ≤30 )round per day(     26)74.3( Reference   

     ≥03 )round per day)     103)87.3( 2.830 1.129-7.090 0.026* 

Patient lifting activities     

     ≤30 )round per day(     13)72.2( Reference 0.751-7.341 0.142 

     ≥30 (round per day)     116 )85.9( 2.348   

P-value < 0.05 

 

DISCUSSION 
 Prevalence of musculoskeletal disorders 

among respondents was 84.31%. Musculoskeletal 

disorders were more prevalent in the lower back 

(n=96; 74.4%), followed by hips/thighs (n=93; 

72.09%) and then upper back (n=78; 60.47%).  

The nature of their work, including lifting 

and transferring patients, constant repetition, 

constant stress, forceful contraction, awkward 

postures, and sustained positions place orderlies at 

higher risk of MSDs.  
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The results strongly suggest that MSDs 

are a significant problem confronting healthcare 

workers, especially patient escort orderlies, in 

tertiary care hospitals in Thailand. The prevalence 

of MSDs, over a 12 month period, among the 

sample group in this study stood at 84.3%, a much 

higher percentage compared to that indicated for 

other healthcare professionals such as 

cytotechnologists 58% [19], dentists 53% [20], 

nurses 72% [21], and physiotherapists 58% [22]. 

This disparity may be attributable to the fact that 

although the work of healthcare workers and 

healthcare professionals similarly involves lifting 

and transferring patients the specific tasks each of 

the groups performs are different. Discrepancies in 

the findings may have resulted from differences in 

terms of research methods, procedures, and 

sampling techniques between those applied in the 

present study and those used in other studies.  

Lower back symptoms were found to be 

the most common among questionnaire 

respondents, 74.4% of respondents reported 

discomfort in that region. This is consistent with 

the work of Ains et al. where the prevalence of 

MSDs, specifically lower back pain, among 

healthcare professionals in hospitals was of 74.5% 

[1]. Other studies have shown the prevalence of 

MSDs at 43%-76% [23-26].  

The present study shows that hospital 

orderlies with more than 7 years of work 

experience were more likely to have 

musculoskeletal disorders. This may be the result 

of their wide range of responsibilities, carrying out 

both types of lifting and transferring tasks and 

assisting patients all day. This result was similar to 

a previous study among Thai hospital nurses where 

nurses with more than 20 years of work experience 

were more likely to have poor mental health and 

musculoskeletal symptoms [27]. 

As in previous studies, our analysis of 

work activities such as awkward or tiring positions 

[28-29], awkward grip and hand movements      

[29-30],
 
repetitive movement [28,32], prolonged 

standing, duration of work, uncomfortable postures, 

physical and mental stress [1], were all associated 

with MSDs. While all orderlies experience these 

conditions throughout their working life, our 

analysis of site of pain and type of work showed 

that 129 of 153 (84.3%) orderlies who reported 

lower back pain were involved in heavy load 

handling. This pain may result from constant 

standing and the posture they were adopting while 

lifting and transferring patients [32, 34]. This is 

consistent with observations that body flexion, 

rotation and weight loading are leading factors in 

lower back pain [20, 33-34]. 

As regards factors contributing to the risks 

of MSDs, the present study demonstrated that 

repetitive movement, heavy load handling, and 

frequent lifting all had a statistically significant 

impact. Repetitive movement entails unnatural 

motions and hence muscle fatigue, including arm or 

wrist twisting, overexertion, and awkward posture. 

Thus, it is not surprising that the patient escort 

orderlies that participated in this study suffered 

from MSDs as every round of their lifting and 

transferring tasks inevitably requires frequent 

repetitive movement. Such a finding supports Anis 

et al., research, which found a correlation between 

frequent repetitive movement and MSDs [1]. 

Heavy load handling, such as transferring 

overweight or obese patients, was another risk 

factor causing MSDs among patient escort 

orderlies. These movements involve overloading of 

the lower back in the sacral vertebrate area, 

resulting in awkward posture and movement [35]. 

This result is consistent with that of Holtermann, 

which associated MSDs with heavy load handling 

required during the transfer of patients [36]. 

An analysis of the workstations indicated 

that the patient escort orderlies that performed over 

30 rounds of lifting and transferring patients 

between different workstations had a statistically 

significant chance of suffering from MSDs. This 

finding is consistent with the literature. Nurses that 

conducted 10 rounds of patient lifting were at a 

statistically significant risk of suffering from MSDs 

[36]. However, as a caveat to these findings, males 

have been reported to be more physically robust 

than females [4, 37]. 

Despite these findings, statistical analysis 

of the present data revealed no significant 

association between duration of work, prolonged 

standing, uncomfortable postures, physical and 

mental stress, patient transfer activities, and work 

shift to the occurrence of MSDs. 

This study had some limitations due to some 

recovery factors that may lead to a reduction in 

MSDs for hospital orderlies such as medical 

treatment, spontaneous recovery, and rehabilitation 

activities. The respondents were recruited from one 

hospital of a selected locale. In addition, there was 

no measurement scale for measuring the intensity 

of pain/discomfort reported by respondents. 

 

CONCLUSION 
WMSDs are common among hospital 

orderlies from Thailand with the low back being 

injured most often. We recommend the 

development of educational materials and programs 

that raise awareness of these risk factors in order to 

reduce MSDs among hospital orderlies and 

improve work efficiency. Furthermore, we 

recommend that participatory intervention 

programs and coping strategies for MSDs be made 

mandatory in order to reduce the rate of MSDs 

among hospital orderlies. 
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