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ABSTRACT 

Nurses in emergency installations have a job that has a high risk of developing musculoskeletal disorders due 

to their workload. An activity that is often carried out by nurses is transferring patients, where this activity has 

the potential risk of increasing physical burden and musculoskeletal injuries on nurses. The effort to reduce 

the risk of musculoskeletal disorders in nurses is by using patient transfer aids. The aim of this study is to 

determine the use of patient transfer aids to reduce the risk of musculoskeletal disorders in nurses in the 

emergency department. Method: The method used was a literature review with six databases (Scopus, Science 

Direct, Web of Science, CINAHL, ProQuest, and PubMed) in January 2024. Research design inclusion 

criteria in this study included cohort studies, case reports, research and development, RCT , correlational 

descriptive studies, and experimental studies. Articles published in 2017–2023 in English involving a 

population of nurses and/or health workers carrying out patient transfers. Data analysis was carried out using 

the researcher's critical thinking and PRISMA. A total of 1163 articles were found with 15 articles included 

for inclusion that could be used in the literature review. Results: The use of patient transfer aids will reduce 

nurses' workload and reduce the risk of musculoskeletal disorders. Various types of patient transfer aids can 

be used, such as sliding sheets or slides, friction-reduction sheets, glide sheets, ergonomic belts, air-assisted 

transfer devices, lift velocities, motorized patient transfer devices, and prototype patient transfer aids. 

Conclusion: Patient transfer aids can significantly reduce the risk of musculoskeletal disorders in nurses in the 

emergency department. 
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INTRODUCTION 

Nurses who work in emergency departments have a high risk of experiencing musculoskeletal 

disorders as a form of workload (Sun et al., 2023). Musculoskeletal disorders occur due to 

individual factors (workers), environmental factors, psychosocial factors, the workplace 

(work posture, movement, and activity), work organization, and stress (Caponecchia et al., 

2020). Limited quality and quantity of human resources is still a problem in the health service 

system, which causes most nurses not to understand ergonomic principles. Factors in the 

occurrence of musculoskeletal disorders that are often encountered in health services are 

standing for more than 6 hours, bending more than 10 times per hour, moving patients 

repeatedly, and making body-twisting movements (Dewi, 2019). 
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The incidence of musculoskeletal disorders in nurses increases with increasing age and 

increasing body mass index (BMI), although currently it is also often found in young nurses 

(Stanchev & Vangelova, 2022). Not all health service facilities provide transporters to help 

carry out the task of transferring patients, so the workload and physical burden of nurses 

increase (Mamalelala et al., 2023). This increase in physical load is one of the factors in the 

occurrence of musculoskeletal disorders related to work, where health workers, especially 

nurses, are the biggest risk group and need to be paid attention to (Saberipour et al., 2019). 

The emergency installation is a service unit in a hospital that provides first aid and is the main 

door for patients with emergency conditions (Nurlina et al., 2019). The professional 

competence of nurses in emergency installations to meet service needs in hospitals 

appropriately and effectively is very necessary, considering the various types of patient 

treatment in emergency installations (Prahmawati et al., 2021). However, this is not in line 

with nurses' understanding of the importance of ergonomic principles, which need to be 

implemented to reduce potential dangers for nurses while providing care (Dewi, 2019). Poor 

posture and excessive workload during patient care are the main factors in the increase in the 

prevalence of musculoskeletal disorders in nurses (Iridiastadi et al., 2019). 

Multi-component interventions to reduce the risk of musculoskeletal disorders. The multi-

component intervention provided includes theoretical training regarding musculoskeletal 

disorders that focuses on the importance of ergnomic principles, warm-up and stretching 

exercises before starting work, and maximizing the use of mechanical aids to carry out patient 

transfers (Oliver Hernández et al., 2022). Potential dangers resulting from a lack of 

understanding related to ergonomic principles can be resolved by increasing understanding of 

ergonomic principles and maximizing the potential for using mechanical aids to reduce 

nurses' workload (Richarz et al., 2023). The availability of assistive equipment for patient 

transfers and the implementation of comprehensive prevention of musculoskeletal disorders 

will help reduce the prevalence of musculoskeletal disorders among nurses (Sousa et al., 

2023). The aim of this study is to determine the use of patient transfer aids to reduce the risk 

of musculoskeletal disorders in nurses in the emergency department. 

 

METHOD 

This literature review has been adapted to structured planning procedures and appropriate 

protocols. The protocol used in this study includes determining the topic, searching and 

selecting strategies for appropriate articles, analyzing and synthesizing articles to reduce the 

risk of information bias, as well as collecting and presenting the results of data synthesis. 

Literature review This uses Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) (Ziam et al. , 2020) .This literature review uses six electronic databases, 

including Scopus, Science Direct, Web of Science, CINAHL, ProQuest, and PubMed. The 

literature search process was carried out in January 2024. The process of developing keyword 

combinations for literature searches using MESH and using Boolean logic (and, or). The 

keywords used in the literature search process in this study were 'Patient Handling OR 

Patients Moving AND Musculoskeletal Disorder AND Nurse'. Articles published within the 

last seven years (2017-2023) in English, and access the full article. A total of 1163 articles 
were found with 15 articles included for inclusion that could be used in the literature review. 

The selection of articles is shown below in the figure 1. 
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Records identified from six 

electronic databases (n = 1163) : 

Scopus (n = 27) 

Science Direct (n = 342) 

Web of Science (n = 79) 

CINAHL (n = 34) 

ProQuest (n = 673) 

Pubmed (n = 8) 

Records removed before screening: 

Duplicate records removed  (n = 

124) 

Records removed for title not 

relevant (n = 905) 

Records screened the title of the 

article 

(n = 134) 

Records excluded according to  the 

exclusion criteria 

(n = 102) 

Reports sought for retrieval from 

article abstract 

(n = 32) 

Reports assessed for eligibility 

(n = 32) 

Reports excluded (study design) : 

Review Article (n = 9) 

Book Chapter (n = 8) 

 

Studies included in review 

(n = 15) 

Reports of included studies 

(n = 15) 
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Figure 1. Flow diagram Study Selection 

RESULTS 

The results of the identification and filtering of articles were selected from 15 articles 

published in 2017–2023. The total number of respondents in all articles reviewed was 3430 

nurses and/or health workers, with a total population ranging from 7 to 2080 participants 

(Table 1). Inclusion criteria include research subjects who are nurses and/or health workers 

who carry out patient transfers and carry out transfer techniques using assistive devices. 

Exclusion criteria include literature research design review, systematic review, book chapters, 

conference abstracts, and proceedings. 

 

Table 1. 

Study Characteristics and Findings 

Author Research design 
Number of 

Samples 
Results 

Amini Pay, 

Sommerich and 

Lavender 

Quasi-Experimental 

Study 

20 Nurses and 

Caregivers 

Slide sheet tools for repositioning and moving 

patients can provide biomechanical benefits for 

nurses and reduce the risk of musculoskeletal 

disorders occurring in nurses. 

Omura et al.  Quasi-Experimental 

Study 

30 pairs of 

Nurses and 

Sliding sheet require much longer time 

compared to handling techniques without tools. 
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Author Research design 
Number of 

Samples 
Results 

Patients However, when it is related to the level of 

subjective fatigue felt by nurses in repositioning 

patients, techniques using sliding sheet has a 

positive influence. The use of assistive devices 

reduces the workload of nurses in repositioning 

patients. 

Alperovitch-

Najenson et al.  

Prospective Cohort 

Study 

76 Nurses and 

Nursing 

Assistants 

The use of sliding sheet as a tool for 

repositioning patients has the effect of reducing 

musculoskeletal pain and increasing job 

satisfaction for nurses and nursing assistants. 

Sliding sheet is a low-cost tool that can reduce 

musculoskeletal disorders. 

Weiner et al.  Quasi-Experimental 

Study 

48 Nurses The use of sliding sheet as a tool has a better 

effect on reducing the musculoskeletal load 

when transferring patients compared to using 

regular sheet and carrier. Reducing the 

musculoskeletal burden on nurses is in line with 

reducing the risk of musculoskeletal disorders. 

Noble and 

Sweeney 

Cross-sectional 

Study 

107 Nurses The use of assistive devices is one way to 

prevent musculoskeletal disorders in nurses. In 

addition, a comprehensive ergonomic program 

and the availability of a safe and adequate 

environment and facilities will significantly 

reduce the risk of injury. 

Wiggermann, 

Zhou and 

McGann  

Quasi-Experimental 

Study 

10 Nurses FRS and glide sheet can reduce the burden 

when repositioning patients weighing more 

than 50 kg. The air-assisted transfer device can 

reduce the burden when repositioning patients 

with all types of body weight. Apart from using 

assistive devices, it is necessary to use 

ergonomic positions for nurses to reposition 

patients to significantly reduce the risk of 

musculoskeletal disorders. 

Zakerian et al.  Quasi-Experimental 

Study 

60 Health 

Workers 

The ergonomic belt showed a significant 

reduction in the prevalence of musculoskeletal 

disorders in health workers. Apart from that, 

the perception of health workers always having 

to add human resources when transferring 

patients has also decreased. 

Anderson et al.  Prospective Cohort 

Study 

2080 Health 

Workers 

The availability of patient transfer aids as a 

facility available in health services can reduce 

the physical burden on health workers 

regarding the workload of carrying out patient 

transfers. Collaboration in the availability of 

aids for transferring patients, reducing the 

physical burden of health workers in 

transferring patients, and competent human 

resources who understand how to prevent 

musculoskeletal disorders are a series that has a 

significant impact on reducing the incidence of 

musculoskeletal disorders. 

Law et al.  Quasi-Experimental 

Study 

7 Nurses A motorized patient transfer device (MTPD) 

has been proven to reduce the risk of 

musculoskeletal disorders more effectively 

compared to using sliding boards to carry out 

patient transfers. The advantage of MTPD is 

that it can help transfer patients of various sizes 

and weights. 
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Author Research design 
Number of 

Samples 
Results 

Oliver Hernández 

et al.  

Randomized 

Controlled Trial 

24 Nursing 

Assistants 

Multi-component intervention implemented can 

reduce musculoskeletal risks in nursing 

assistants. The multi-component intervention 

included theoretical training on musculoskeletal 

disorders focusing on the importance of 

ergonomics, warm-up and stretching exercises 

before starting work, and postural feedback. 

Nursing assistants need to understand 

ergonomic positions for transferring patients, 

maximizing the use of mechanical aids, 

especially when the patient is overweight. 

Kong et al.  Quasi-Experimental 

Study 

10 Nurses The availability of assistive devices for 

repositioning patients can significantly reduce 

the physical workload of nurses, thereby 

reducing the risk of musculoskeletal disorders 

due to increased musculoskeletal activity. 

Iridiastadi, Vani 

and Yamin 

Quasi-Experimental 

Study 

12 Nurses The use of prototypes as tools to move patients 

can reduce the increased load on muscles and 

bones, where nurses also report that prototypes 

can significantly reduce physical workload, 

thereby reducing the risk of musculoskeletal 

disorders. 

Iwakiri, Sotoyama 

and Takahashi 

Quasi-Experimental 

Study 

12 Caregivers Lift velocity facilities as a tool to reposition 

patients during treatment has a positive impact 

on caregivers. This is shown by reducing the 

physical workload of caregivers, which can 

reduce the risk of musculoskeletal disorders. 

However, the lift velocity still needs to be re-

evaluated to suit maintenance needs. 

Ziam et al.  Cross-sectional 

study 

399 Nurse The implementation of prevention measures for 

musculoskeletal disorders has been carried out 

well by nurses. However, preventing 

musculoskeletal disorders must also be 

balanced with nurses' understanding of how to 

prevent musculoskeletal disorders. The 

availability of patient repositioning aids, the 

layout of the room, and the physical workload 

of nurses also need to be considered in order to 

achieve a reduction in musculoskeletal 

disorders in nurses. 

Lee, Kang and 

Lee 

Cross-sectional 

study 

535 Nurse Safe program patient handling has a good 

impact on reducing symptoms of 

musculoskeletal disorders in nurses. However, 

overall, hospitals have not been able to provide 

mechanical aids to reposition patients, so there 

is no significant impact due to uneven facilities. 

 

DISCUSSION 

Nurses are health workers who help meet patient needs, starting with providing care 

independently, transferring patients from one place to another, changing the patient's position in 

bed, and helping them walk (Johnson et al., 2023). Changing the position of bedridden patients 

to increase comfort and prevent harm caused by lying down too often is a task frequently carried 

out by nurses and nursing assistants (Alperovitch-Najenson et al., 2020). The task of 

repositioning patients during treatment is the most common nursing activity and is associated 

with the incidence of musculoskeletal disorders in nurses (Zhou & Wiggermann, 2021). Carrying 

out manual patient mobilization can increase the risk of musculoskeletal disorders and is a major 
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contributor to the high prevalence of musculoskeletal disorders in nurses (Kayser et al., 2020). 

Musculoskeletal disorders include inflammatory and degenerative diseases that affect the 

muscles, ligaments, tendons, joints, peripheral nerves, and blood vessels that support them, 

resulting in pain, soreness, and discomfort (Kibret et al., 2023). Apart from the job demands that 

nurses have, other factors such as anxiety, depression, and stress further increase the risk of 

nurses experiencing musculoskeletal disorders (Sharma et al., 2022). 

 

Nurses in the emergency department have a difficult task related to accuracy and time efficiency 

in dealing with patient problems. Nurses working in emergency departments tend to experience 

physical and emotional fatigue, which increases the risk of musculoskeletal injuries (Kim et al., 

2022). Apart from that, not all hospitals provide facilities that help ease the work and physical 

burden of nurses, where the availability of equipment as a facility for lifting and moving patients 

is one way to prevent and reduce the risk level of musculoskeletal disorders (Pangkey et al., 

2023). The use of assistive devices for moving patients provides biomechanical benefits and a 

physical workload for nurses (Amini Pay et al., 2021). The use of patient transfer aids also gives 

nurses a sense of job satisfaction compared to manual methods because it reduces the burden on 

nurses and the fatigue that nurses may feel (Alperovitch-Najenson et al., 2020). 

 

Various types of assistive devices can be used to move or reposition patients. Slide sheet or 

sliding sheet tools, including patient transfer aids, can help reduce musculoskeletal stress and 

provide biomechanical benefits for nurses at a relatively low cost (Amini Pay, Sommerich and 

Lavender, 2021; Omura et al., 2019; Alperovitch-Najenson et al., 2020). Use of slide sheets or 

sliding sheets shows a decrease in muscle activity; however, for the task of repositioning 

patients, using this type of assistive device does not reduce muscle activity significantly and 

requires a slightly longer time (Amini Pay et al., 2021). For the use of slide sheet or sliding sheet 

tools, there need to be a variety of methods for their use; this is related to the limitations of using 

the tool. The use of a sliding sheet or slide sheet can be an option to reduce muscle activity and 

the risk of musculoskeletal disorders at a low cost compared to using manual methods in moving 

patients (Omura et al., 2019). 

 

Friction-reducing sheets and glide sheets It can also be an option to help reposition the patient, 

but it will only be effective if the patient's weight is above 50 kg (Wiggermann et al., 2021). Use 

of additional tools, such as ergonomic belts It has been proven to prevent pain and the risk of 

musculoskeletal injury; however, the use of this tool requires understanding regarding 

intervention with good ergonomic principles, and the weakness of this tool is not significant in 

preventing injury to the wrist area (Zakerian et al., 2021). The use of air-assisted transfer devices 

can reduce the burden when repositioning patients with all types of body weight, but this tool is 

rarely owned by hospitals (Wiggermann et al., 2021). Other types of tools, such as prototype 

moving tools, lift velocity, and motorized patient transfer devices (MPTD), have higher 

effectiveness and are proven to reduce musculoskeletal disorders; however, the weakness of 

these tools is related to the speed of the tool's response, which needs further evaluation and is 

still rarely used in hospitals (Law et al., 2022; Iridiastadi, Vani and Yamin, 2020; Iwakiri, 

Sotoyama and Takahashi, 2021). 

 

One way to reduce the risk of musculoskeletal disorders in nurses can be done by adding 

assistive equipment facilities for transferring patients. The need for patient transfer equipment 

can be adjusted to the capabilities and needs of health care facilities, especially in emergency 

departments. The availability of patient transfer aids will not provide maximum results if it is not 

balanced with reducing the workload of nurses, increasing competent human resources, and 

understanding how to prevent musculoskeletal disorders, the importance of understanding 
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ergonomic principles, a positive work environment, and organization (Andersen et al., 2019; 

Oliver Hernández et al., 2022; Kong et al., 2023; Ziam et al., 2020). Collaborative programs 

implemented to reduce the prevalence of musculoskeletal disorders in health services will 

provide more significant results, along with the availability of tools to reduce nurses' workload. 

 

CONCLUSION 

The use of assistive devices to reduce the risk of musculoskeletal disorders occurring in 

nurses in the emergency department has a significant impact. The tools that can be used are 

sliding sheets or slides sheets, friction-reduction sheets, glide sheets, ergonomic belts, air-

assisted transfer devices, lift velocities, motorized patient transfer devices, and prototype 

patient transfer aids. The use of assistive devices can be adjusted to the needs and capabilities 

of health services in providing these facilities, where each assistive device has its own 

advantages and disadvantages. Things that need to be considered apart from the availability of 

patient transfer aids are reducing the workload of nurses, increasing competent human 

resources, understanding how to prevent musculoskeletal disorders, understanding ergonomic 

principles, and creating a positive work environment and organization. 

 

REFERENCES 

Alperovitch-Najenson, D., Weiner, C., Ribak, J., & Kalichman, L. (2020). Sliding Sheet Use 

in Nursing Practice: An Intervention Study. Workplace Health & Safety, 68(4), 171–

181. https://doi.org/10.1177/2165079919880566 

Amini Pay, N., Sommerich, C. M., & Lavender, S. A. (2021). Assessment of alternative 

methods for informal caregivers to perform patient repositioning tasks. Applied 

Ergonomics, 93(January), 103360. https://doi.org/10.1016/j.apergo.2021.103360 

Andersen, Vinstrup, Villadsen, Jay, & Jakobsen. (2019). Physical and Psychosocial Work 

Environmental Risk Factors for Back Injury among Healthcare Workers: Prospective 

Cohort Study. International Journal of Environmental Research and Public Health, 

16(22), 4528. https://doi.org/10.3390/ijerph16224528 

Caponecchia, C., Coman, R. L., Gopaldasani, V., Mayland, E. C., & Campbell, L. (2020). 

Musculoskeletal disorders in aged care workers: a systematic review of contributing 

factors and interventions. International Journal of Nursing Studies, 110, 103715. 

https://doi.org/10.1016/j.ijnurstu.2020.103715 

Dewi, N. F. (2019). Risiko Musculoskeletal Disorders (MSDs) pada Perawat Instalasi Gawat 

Darurat (IGD). Jurnal Vokasi Indonesia, 7(2). https://doi.org/10.7454/jvi.v7i2.152 

Iridiastadi, H., Vani, T., & Yamin, P. A. R. (2020). Biomechanical Evaluation of a Patient-

Handling Technology Prototype. International Journal of Technology, 11(1), 180. 

https://doi.org/10.14716/ijtech.v11i1.1332 

Iwakiri, K., Sotoyama, M., & Takahashi, M. (2021). Evaluation of lifting and lowering 

velocities while using a patient lift for transfer during nursing care. International Journal 

of Industrial Ergonomics, 86(August), 103194. 

https://doi.org/10.1016/j.ergon.2021.103194 

Johnson, K., Swinton, P., Pavlova, A., & Cooper, K. (2023). Manual patient handling in the 

healthcare setting: a scoping review. Physiotherapy, 120, 60–77. 

https://doi.org/10.1016/j.physio.2023.06.003 



Indonesian Journal of  Global Health Research, Vol 6 No 1, Februari 2024 

 

202 
 

Kayser, S. A., Wiggermann, N. E., & Kumpar, D. (2020). Factors associated with safe patient 

handling practice in acute care and its relationship with patient mobilization: A cross-

sectional study. International Journal of Nursing Studies, 104, 103508. 

https://doi.org/10.1016/j.ijnurstu.2019.103508 

Kibret, A. K., Mekie Yitayal, M., Eriku, G. A., Gashaw, M., Yalew, E. S., & Weldetsadik, F. 

K. (2023). Self-reported musculoskeletal disorders and associated factors among 

HIV/AIDS patients following ART at University of Gondar Comprehensive Specialized 

Hospital, Gondar, Ethiopia, 2021: Aa cross-sectional study design. BMC Infectious 

Diseases, 23(1), 1–12. https://doi.org/10.1186/s12879-023-08497-1 

Kim, S., Gu, M., & Sok, S. (2022). Relationships between Violence Experience, Resilience, 

and the Nursing Performance of Emergency Room Nurses in South Korea. International 

Journal of Environmental Research and Public Health, 19(5). 

https://doi.org/10.3390/ijerph19052617 

Kong, Y., Choi, K., Park, S., Shim, J.-W., & Shim, H. (2023). Evaluation of the Efficacy of a 

Lift-Assist Device Regarding Caregiver Posture and Muscle Load for Transferring 

Tasks. International Journal of Environmental Research and Public Health, 20(2), 1174. 

https://doi.org/10.3390/ijerph20021174 

Law, M. J. J., Ikhwan, M., Ridzwan, Z., Mohd, Z., Juliana, I., Hamid, A., Sooi, K., 

Karunagaran, J., & Cajee, Y. (2022). REBA assessment of patient transfer work using 

sliding board and Motorized Patient Transfer Device. International Journal of Industrial 

Ergonomics, 90(November 2021), 103322. https://doi.org/10.1016/j.ergon.2022.103322 

Lee, S. J., Kang, K. J., & Lee, J. H. (2021). Safe patient handling legislation and changes in 

programs, practices, perceptions, and experience of musculoskeletal disorders by 

hospital characteristics: A repeated cross-sectional survey study. International Journal of 

Nursing Studies, 113, 103791. https://doi.org/10.1016/j.ijnurstu.2020.103791 

Mamalelala, T. T., Holzemer, W., Seloilwe, E. S., Iwu, E., & Kamienski, M. (2023). 

Experiences of rural nurses with emergency patient transport in a resource limited 

setting. International Emergency Nursing, 71, 101379. 

https://doi.org/10.1016/j.ienj.2023.101379 

Noble, N. L., & Sweeney, N. L. (2018). Barriers to the Use of Assistive Devices in Patient 

Handling. Workplace Health & Safety, 66(1), 41–48. 

https://doi.org/10.1177/2165079917697216 

Nurlina, D., Rifai, A., & Jamaluddin, J. (2019). Faktor-Faktor Yang Memengaruhi Kepuasan 

Pasien Instalasi Gawat Darurat Rumah Sakit TNI AD Tk Iv 02.07.04 Bandar Lampung. 

Jurnal Ilmu Kesehatan Masyarakat, 8(03), 78–88. 

https://doi.org/10.33221/jikm.v8i03.299 

Oliver Hernández, C., Li, S., Merino Rivera, M. D., & Mateo Rodríguez, I. (2022). Does 

Postural Feedback Reduce Musculoskeletal Risk?: A Randomized Controlled Trial. 

Sustainability, 14(1), 583. https://doi.org/10.3390/su14010583 

Omura, Y., Yamagami, Y., Hirota, Y., Nakatani, E., Tsujimoto, T., & Inoue, T. (2019). 

Evaluation of the effectiveness of the sliding sheet in repositioning care in terms of 

working time and subjective fatigue: A comparative study with an experimental design. 



Indonesian Journal of  Global Health Research, Vol 6 No 1, Februari 2024 

 

203 
 

International Journal of Nursing Studies, 99, 103389. 

https://doi.org/10.1016/j.ijnurstu.2019.103389 

Pangkey, B. C. A., Hutasoit, E. R., Nenohaifeto, F. I., Juhdeliena, J., & Sari, E. C. Y. (2023). 

Kajian Literatur: Gambaran Tingkat Risiko Musculoskeletal Disorders (MSDs) pada 

Perawat. MAHESA : Malahayati Health Student Journal, 3(8), 2439–2459. 

https://doi.org/10.33024/mahesa.v3i8.10731 

Prahmawati, P., Rahmawati, A., & Kholina, K. (2021). Hubungan Response Time Perawat 

dengan Pelayanan Gawat Darurat di Instalasi Gawat Darurat RSUD Demang Sepulau 

Raya Lampung Tengah. Jurnal Wacana Kesehatan, 6(2), 69. 

https://doi.org/10.52822/jwk.v6i2.281 

Richarz, H. U., Tamayo, A., Rahmig, J., Siepmann, T., & Barlinn, J. (2023). The impact of 

mechanical devices for lifting and transferring of patients on low back pain and 

musculoskeletal injuries in health care personnel—A systematic review and meta-

analysis. Journal of Occupational Health, 65(1), 1–15. https://doi.org/10.1002/1348-

9585.12423 

Saberipour, B., Ghanbari, S., Zarea, K., Gheibizadeh, M., & Zahedian, M. (2019). 

Investigating prevalence of musculoskeletal disorders among Iranian nurses: A 

systematic review and meta-analysis. Clinical Epidemiology and Global Health, 7(3), 

513–518. https://doi.org/10.1016/j.cegh.2018.06.007 

Sharma, F., Kalra, S., Rai, R., Chorsiya, V., & Sunil Dular, S. D. (2022). Work-related 

Musculoskeletal Disorders, Workability and its Predictors among Nurses Working in 

Delhi Hospitals: A Multicentric Survey. JOURNAL OF CLINICAL AND 

DIAGNOSTIC RESEARCH, 14–19. https://doi.org/10.7860/JCDR/2022/57953.16925 

Sousa, A. D., Baixinho, C. L., Presado, M. H., & Henriques, M. A. (2023). The Effect of 

Interventions on Preventing Musculoskeletal Injuries Related to Nurses Work: 

Systematic Review. Journal of Personalized Medicine, 13(2). 

https://doi.org/10.3390/jpm13020185 

Stanchev, V., & Vangelova, K. (2022). Musculoskeletal Disorders in Nurses in Hospitals. 

Open Access Macedonian Journal of Medical Sciences, 10(E), 439–443. 

https://doi.org/10.3889/oamjms.2022.8920 

Sun, W., Yin, L., Zhang, T., Zhang, H., Zhang, R., & Cai, W. (2023). Prevalence of Work-

Related Musculoskeletal Disorders among Nurses: A Meta-Analysis. Iranian Journal of 

Public Health, 52(3), 463–475. https://doi.org/10.18502/ijph.v52i3.12130 

Weiner, C., Kalichman, L., Ribak, J., & Alperovitch-Najenson, D. (2017). Repositioning a 

passive patient in bed: Choosing an ergonomically advantageous assistive device. 

Applied Ergonomics, 60, 22–29. https://doi.org/10.1016/j.apergo.2016.10.007 

Wiggermann, N., Zhou, J., & McGann, N. (2021). Effect of Repositioning Aids and Patient 

Weight on Biomechanical Stresses When Repositioning Patients in Bed. Human 

Factors: The Journal of the Human Factors and Ergonomics Society, 63(4), 565–577. 

https://doi.org/10.1177/0018720819895850 

Zakerian, S. A., Afzalinejhad, M., Mahmodi, M., & Sheibani, N. (2021). Determining the 

Efficiency of Ergonomic Belt During Patient Handling and its Effect on Reducing 



Indonesian Journal of  Global Health Research, Vol 6 No 1, Februari 2024 

 

204 
 

Musculoskeletal Disorders in Nurses. SAGE Open Nursing, 7. 

https://doi.org/10.1177/23779608211057939 

Zhou, J., & Wiggermann, N. (2021). The effects of hospital bed features on physical stresses 

on caregivers when repositioning patients in bed. Applied Ergonomics, 90, 103259. 

https://doi.org/10.1016/j.apergo.2020.103259 

Ziam, S., Laroche, E., Lakhal, S., Alderson, M., & Gagné, C. (2020). Application of MSD 

prevention practices by nursing staff working in healthcare settings. International 

Journal of Industrial Ergonomics, 77(September 2019), 102959. 

https://doi.org/10.1016/j.ergon.2020.102959 

 


