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Abstract.	 [Purpose] The aim in this study was to evaluate the impact of caregiver understanding of their ability 
to perform activities of daily living (ADLs), movement abilities, diseases, and attitudes on the prevalence of occu-
pational low back pain. [Participants and Methods] A cross-sectional survey was conducted of caregivers of older 
adults living in residential care facilities. Of the 150 questionnaires distributed, 71 were valid. The survey collected 
data on demographics, low back pain status using a numerical rating scale, and familiarity with ten ADLs and five 
diseases (stroke, rheumatoid arthritis, fractures, Parkinson’s disease, and dementia). [Results] In this study, 52% of 
the participants reported lower back pain. Significant factors included an understanding of repositioning in ADLs, 
familiarity with stroke and rheumatoid arthritis, and attitudes toward using patients’ residual functions. Participants 
with limited knowledge of repositioning and stroke, a better understanding of rheumatoid arthritis, and those who 
did not consider residual function were more prone to lower back pain. [Conclusion] Our findings highlight the 
importance of enhancing caregiver education on ADL movements and disease specifics, particularly stroke and 
rheumatoid arthritis, and promoting the use of patients’ residual capabilities. Improved training and information 
sharing among caregivers may reduce the risk of occupational low back pain.
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INTRODUCTION

Several developed countries are currently facing substantial challenges associated with the aging population1). Conse-
quently, Japan is implementing a wide range of measures to address this issue, including the establishment of community-
based comprehensive care systems2). However, despite these efforts, the number of individuals in need of care remains 
relatively low, while that of individuals requiring care is growing3). The gap between the care needs of the population and 
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the number of caregivers available is of particular concern. The Ministry of Health, Labour and Welfare (MHLW) estimates 
that 2.8 million carers will be needed by 2040 when compared with 2.11 million in 2019. To address this projected shortage, 
measures have been implemented to secure workers and prevent turnover. One cause underlying turnover is work-related 
musculoskeletal symptoms (WRMSs)4, 5). Darragh et al.6) reported that back pain was the most common musculoskeletal 
disorder in caregivers, followed by knee and shoulder pain. The annual economic loss in Japan due to low back pain is 
estimated to be up to three trillion yen7). Accordingly, there is an urgent need to examine measures to prevent and address 
occupational low back pain8).

In the field of care work, changing positions and assisting with transfers are associated with a high physical workload 
(PW), which is considered a considerable contributor to occupational low back pain9, 10). Consequently, numerous studies 
have been conducted to identify strategies for reducing PW during these activities. A robust correlation between lifting tasks 
such as transfers and low back pain has been documented. Furthermore, the dissemination of information on appropriate 
transfer assistance techniques and the utilization of assistive devices were shown to reduce the risk of WRMSs11). Likewise, 
manual tasks such as repositioning have also been linked to low back pain12, 13). The use of sliding seats during repositioning 
was shown to be an efficacious method for preventing low back pain, reportedly reducing work time and improving job 
satisfaction14, 15). Care activities must be conducted in accordance with the patient’s abilities. Moreover, it is crucial to assist 
the patient with an awareness of their own potential activities of daily living (ADLs), referred to as “Capability ADLs”. Ex-
cessive assistance not only impairs the patient’s physical function but also increases the risk of low back pain to the caregiver. 
Accordingly, it is crucial for caregivers to possess a more comprehensive understanding of the patient’s physical abilities and 
illnesses and to accurately assess the patient’s ability to perform ADL movements to safeguard the caregiver’s own body. The 
presence or absence of low back pain among caregivers may be related to their subjective understanding of physical function 
and illness. The objective of the current study was to assess the influence of caregivers’ comprehension of Capability ADL 
movement ability, their understanding of the disease, and their attitudes toward caregiving on occupational low back pain.

PARTICIPANTS AND METHODS

This study employed a cross-sectional design utilizing a questionnaire survey as the primary data collection instrument. 
The participants were caregivers for older adults living in health care facilities, residential fee-homes, and special nursing 
homes operated by different corporations. In total, 150 questionnaires were distributed to care workers at the three facilities, 
with a QR code linked to the questionnaire form. Exclusion criteria for the target population were as follows: (i) under the 
age of 18 years and (ii) engaged in the role of a caregiver for less than two months.

The data collection period spanned from March to May 2024. Prior to completing the questionnaire, the respondents were 
provided with a research briefing sheet outlining the purpose and methodology of the study. Completion of the questionnaire 
was considered consent to participate in the study. This study was approved by the Ethics Committee at the Ota College of 
Medical Technology, Gumma, Japan (approval number: 240401).

The questionnaire was designed to provide basic information on sex, age, duration of employment, night shifts, manage-
ment duties, and exercise habits. To investigate the status of back pain, the presence or absence of back pain was investigated, 
and the Numerical Rating Scale (NRS) and frequency of back pain per week (1–7 days/week) were assessed for patients with 
back pain complaints. The definition of low back pain was based on the description of Dionne et al.16) and included the fol-
lowing: (a) An area below the costal margin and above the inferior gluteal groove; (b) pain in the lower back, lumbar region, 
or gluteal region lasting more than one day (including pain and numbness in the legs); and (c) pain felt during menstruation, 
pregnancy, or cold with fever were excluded, with all conditions being met.

To assess the caregivers’ comprehension of the Capability ADL movement ability, participants were asked to indicate the 
extent of their familiarity with the ability to perform 10 ADLs independently: eating, transferring, dressing, toileting, bathing, 
walking, wheelchair driving, stair climbing, changing clothes, and changing positions in the bed. This was assessed on a scale 
ranging from 1 (not at all familiar) to 10 (very familiar), and participants were asked to indicate their level of familiarity with 
the aforementioned activities using the above scale. Additionally, participants were asked about their understanding of five 
diseases (stroke, rheumatoid arthritis, fractures, Parkinson’s disease, and dementia) and their associated physical symptoms. 
This was assessed on a scale ranging from 1 (not at all familiar) to 10 (very familiar). To ascertain the attitudes of caregivers 
toward care, they were invited to respond on a 10-point scale from 1 (not at all applicable) to 10 (quite applicable) to two 
questions: first, whether they consider and practice care methods that make use of the patient’s residual functions, and second, 
whether they are aware of selecting the right welfare equipment for the patient.

Descriptive statistics were calculated, and logistic regression analysis was performed to examine associations with risk 
factors. These are summarized as odds ratios (OR) and 95% confidence intervals (CI). Logistic regression analysis was 
performed with the presence or absence of low back pain as the dependent variable and forced entry of the three groups as 
independent variables: understanding of the ability to perform ADL that can be performed, understanding of the disease, and 
attitude toward care. The level of significance was set at p<0.05. Data analyses were performed using IBM SPSS Statistics 
for Windows, Version 26.0 (Armonk, NY, USA: IBM Corp. Released 2018).
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RESULTS

A total of 71 responses were received, representing a response rate of 47.3%. None of the responses met the exclusion 
criteria (Fig. 1). The results of the basic information are presented in Table 1. Twenty-four (34%) participants were aged 
≤40 years, 21 (30%) were aged 40–49 years, and 48 (68%) were aged ≥50 years. A larger proportion of the participants 
were female (n=48, 68%). Of the included participants, 37 (52%) had a complaint of low back pain. Table 2 illustrates the 
relationship between the presence of low back pain and each item, while Table 3 presents the results of the logistic regression 
analysis.

Logistic regression analysis revealed that repositioning is a significant factor in understanding the capability of ADL 
movement ability (OR: 1.61, CI: 1.10–2.70). Regarding the understanding of the disease, stroke (OR: 0.48, CI: 0.24–0.95) 
and rheumatoid arthritis (OR: 2.11, CI: 1.16–3.85) were identified as significant factors. Considering the attitudes toward 
care, the item inquiring whether the carer considered ways of assisting the person to utilize their residual functions was a 
significant factor (OR: 0.68, CI: 0.49–0.95).

DISCUSSION

The purpose of this study was to evaluate the influence of caregivers’ understanding of “Capability ADL” (i.e., the ability 
to move from one position to another), their understanding of the disease in question, and their attitudes toward caregiving 
on the occurrence of low back pain. The findings of this study indicate that caregivers with a limited understanding of 
repositioning movement skills, lack of stroke comprehension, a high understanding of rheumatoid arthritis, and those who 
do not consider how to care for patients using the patient’s residual functions are at an elevated risk of developing low back 

Fig. 1.	  Participant flow in the study.

Table 1.	 Target group characteristics

Variables
Age, n (%)

<40 years 24 (34%)
40–49 years 21 (30%)
≥50 years 26 (36%)

Famel gender, n (%) 48 (68%)
Job history (month), mean ± SD 132.4 ± 92.3
Night shifts, n (%) 33 (46%)
Management tasks, n (%) 16 (23%)
Exercise routine, n (%) 28 (39%)
LBP

With LBP, n (%) 37 (52%)
Degree of LBP (NRS), median [Q1–Q3] 5 [3–6.5]
Frequency of LBP (day/week), median [Q1–Q3] 3 [1.5–5]

LBP degree and LBP frequency items show data only for participants who had LBP.
SD: standard deviation; LBP: low back pain; Q1: 1st quartile; Q3: 3rd quartile.
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Table 2.	 Relationship between the presence or absence of low back pain and each item

Overall (n=71) With LBP (n=37) Without LBP (n=34)
ADL (points), median [Q1–Q3]

Feeding 7 [5–8] 7 [4.5–8] 8 [6–9]
Mobility (on level surfaces) 7 [5–8] 7 [4–8] 8 [6–8.3]
Grooming 7 [5–8] 6 [5–8] 7 [5–8]
Toilet use 7 [6–8] 7 [5–8] 8 [6–9]
Bathing 7 [5–8] 7 [4.5–8] 7 [5–8]
Walking 7 [5–8] 7 [5–8] 7 [6–9]
Wheelchair propulsion 7 [5–8] 7 [5–8] 7 [6–8.3]
Stairs 5 [3–7] 5 [2–7] 5 [3–7.3]
Dressings 7 [5–8] 6 [5–8] 7 [5–8]
Repositioning 7 [5–8] 7 [5–8] 7 [5–9]

Understanding of diseases (points), median [Q1–Q3]
Stroke 6 [4–7] 5 [4–7] 6 [5–7.3]
Rheumatoid arthritis 5 [4–7] 5 [4–7] 5.5 [3.8–7]
Fracture 6 [5–7] 5 [5–7] 6 [4.75–7.3]
Parkinson’s disease 6 [5–7] 6 [4.5–7] 6 [5–7]
Dementia 7 [5–8] 7 [5–8] 7 [5–8]

Attitude towards caregiving (points), median [Q1–Q3]
Are methods of assistance that make use of residual 7 [5–8] 6 [5–7.5] 7 [6–8.3]
functions considered and practised?
Are you aware of the selection of suitable welfare equipment? 5 [4–7] 5 [4–6.5] 5.5 [5–7.3]

LBP: Low back pain; ADL: Activities of Daily Living; Q1: 1st quartile; Q3: 3rd quartile.

Table 3.	 Risk model for the prediction by location obtained by multiple logistic regression

Independent variables B OR 95% CI p-value
ADL 

Feeding −0.07 0.93 0.51–1.71
Mobility (on level surfaces) −0.48 0.62 0.31–1.22
Grooming 0.10 1.11 0.58–2.11
Toilet use −0.33 0.72 0.33–1.58
Bathing 0.19 1.21 0.76–1.93
Walking −0.27 0.76 0.41–1.42
Wheelchair propulsion −0.21 0.81 0.38–1.77
Stairs 0.01 1.01 0.75–1.37
Dressings 0.24 1.28 0.67–2.43
Repositioning 0.48 1.61 1.10–2.70 *

Understanding of diseases
Stroke −0.74 0.48 0.24–0.95 *
Rheumatoid arthritis 0.75 2.11 1.16–3.85 *
Fracture 0.27 1.31 0.75–2.28
Parkinson’s disease −0.34 0.71 0.41–1.25
Dementia −0.11 0.89 0.54–1.47

Attitude towards caregiving
Are methods of assistance that make use of residual functions −0.38 0.68 0.49–0.95 *
considered and practised?
Are you aware of the selection of suitable welfare equipment? −0.05 0.95 0.69–1.30

*p<0.05.
B: unstandardized coefficients; OR: odds ratio; CI: confidence interval; ADL: activities of daily living.
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pain. To the best of our knowledge, no previous study has analyzed the relationship between caregiver back pain and the 
factors examined in this study. Therefore, the new findings on occupational low back pain among caregivers have crucial 
implications for future research and practice.

Assistive tasks such as lifting patients out of chairs and beds, repositioning them in bed, and transferring them from one 
bed to another have been identified as risk factors for musculoskeletal disorders17, 18). In addition, repositioning is required for 
a wide range of care activities, including pressure ulcer prevention, decubitus prevention, wound monitoring, and hygiene19). 
Therefore, it is likely that the more aware people are of their ADL abilities, the more physical demands will be placed on 
them, such as frequent repositioning for those with low repositioning ability. Despite the lack of prior research based on an 
understanding of the ability to perform position changes, a study examining back strain during bed work at different levels of 
caregiver experience highlighted that caregivers with fewer years of experience tended to mainly overuse the upper limbs and 
trunk during caregiving when compared with more experienced caregivers, increasing the risk of back pain20). Accordingly, 
a lack of understanding of movement skills may contribute to an increase in PW and cause low back, as caregivers perform 
tasks in inappropriate postures and provide excessive assistance.

Stroke is well known to cause short- and long-term impairments in ADLs depending on its severity21). Patients with stroke 
frequently require assistance with ADLs, thereby increasing the burden on caregivers21, 22). Notably, 53.9% of caregivers of 
patients with stroke report low back pain23). Stroke presents with a variety of symptoms, and caregiving practices are specific 
to stroke, especially because unilateral upper and lower limb dysfunction due to hemiplegia is the main cause of ADL impair-
ment. The results of this study suggest that caregivers with a poor understanding of stroke are at higher risk of developing back 
pain. According to a systematic review of family caregivers of patients with stroke, caregivers had educational needs related 
to understanding the pathophysiology of stroke, how to move and lift patients, how to exercise, and how to treat stroke24). It is 
similarly anticipated that the same will be true for nursing care facilities. In addition, it may be more challenging to grasp the 
nuances of stroke, an abnormality of the nervous system, than, for instance, rheumatoid arthritis, where the pathophysiology 
is readily discernible through outward manifestations such as deformity and pain25). Iwakiri et al.26) revealed that caregivers 
who received training in caregiving methods were more likely to lift patients manually than those who received less frequent 
training. Although our study did not examine caregivers’ years of experience, the results provide important insights into the 
contribution of a better understanding of the pathophysiology of stroke to prevent low back pain in caregivers.

Attitudes toward caregiving suggested that caregivers who did not consider how to help patients with their residual func-
tions were more likely to experience low back pain. This is an important finding of our study. To utilize the patient’s residual 
function, caregivers need to be aware of the individual patient’s status. Two aspects potentially influence this understanding. 
The first is the sharing of information between caregivers. Interprofessional collaboration has been identified as crucial 
patients with chronic conditions27). Improving the quality of information sharing between caregivers will help utilize the 
patient’s residual function and reduce the risk of back pain. The second is caregiver education. The effectiveness of caregiver 
education in reducing the caregiver burden has been reported28). Improving caregivers’ knowledge and skills can improve the 
quality of care and reduce the risk of back pain.

One limitation of this study is that it was a cross-sectional study. Therefore, it was impossible to demonstrate a causal 
relationship between participant understanding and low back pain. In the future, we will consider developing initiatives 
to improve the understanding of the conditions, such as lectures by physiotherapists on how to treat each condition and 
verifying this longitudinally before and after comparisons. Subsequently, subjective data from caregivers were analysed 
using questionnaires. This was a subjective survey, and the validity of questionnaire items is yet to be verified. In the future, 
it will be necessary to clarify the relationship between patient understanding, caregiving, and back pain by observing actual 
caregiving situations.

Conflict of interest
There are no conflicts of interest to disclose in this study.

REFERENCES

1)	 Swartz K: Searching for a balance of responsibilities: OECD countries’ changing elderly assistance policies. Annu Rev Public Health, 2013, 34: 397–412. 
[Medline]  [CrossRef]

2)	 Hayashi M: Japan’s long-term care policy for older people: the emergence of innovative “mobilisation” initiatives following the 2005 reforms. J Aging Stud, 
2015, 33: 11–21. [Medline]  [CrossRef]

3)	 Ministry of Health, Labour and Welfare: Reference materials: measures to secure caregiving personnel. Social Security Council—subcommittee on long-term 
care benefit expenditures, 145th meeting (August 23, 2017). Published Online 2017. https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-
Sanjikanshitsu_Shakaihoshoutantou/0000175117.pdf. (Accessed May 2, 2024)

4)	 Nelson A, Baptiste AS: Evidence-based practices for safe patient handling and movement. Orthop Nurs, 2006, 25: 366–379. [Medline]
5)	 Helmlinger C: A growing physical workload threatens nurses’ health. Am J Nurs, 1997, 97: 64–66. [Medline]
6)	 Darragh AR, Sommerich CM, Lavender SA, et al.: Musculoskeletal discomfort, physical demand, and caregiving activities in informal caregivers. J Appl 

Gerontol, 2015, 34: 734–760. [Medline]  [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/23297663?dopt=Abstract
http://dx.doi.org/10.1146/annurev-publhealth-031912-114505
http://www.ncbi.nlm.nih.gov/pubmed/25841725?dopt=Abstract
http://dx.doi.org/10.1016/j.jaging.2015.02.004
https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-Sanjikanshitsu_Shakaihoshoutantou/0000175117.pdf
https://www.mhlw.go.jp/file/05-Shingikai-12601000-Seisakutoukatsukan-Sanjikanshitsu_Shakaihoshoutantou/0000175117.pdf
http://www.ncbi.nlm.nih.gov/pubmed/17130758?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9103925?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/24652897?dopt=Abstract
http://dx.doi.org/10.1177/0733464813496464


J. Phys. Ther. Sci. Vol. 36, No. 9, 2024 582

7)	 Yoshimoto T, Oka H, Fujii T, et al.: The economic burden of lost productivity due to presenteeism caused by health conditions among workers in Japan. J Occup 
Environ Med, 2020, 62: 883–888. [Medline]  [CrossRef]

8)	 Ministry of Health, Labour and Welfare. Promotion of measures to prevent back pain in the workplace. Notification No. 0618-1 (Reference 2). Published online 
2013. https://www.mhlw.go.jp/web/t_doc?dataId=00tb9484&dataType=1&pageNo=1. (Accessed May 2, 2024)

9)	 Kuijer PP, Verbeek JH, Visser B, et al.: An evidence-based multidisciplinary practice guideline to reduce the workload due to lifting for preventing work-
related low back pain. Ann Occup Environ Med, 2014, 26: 16. [Medline]  [CrossRef]

10)	 Vieira E, Kumar S: Safety analysis of patient transfers and handling tasks. Qual Saf Health Care, 2009, 18: 380–384. [Medline]  [CrossRef]
11)	 Thomas DR, Thomas YL: Interventions to reduce injuries when transferring patients: a critical appraisal of reviews and a realist synthesis. Int J Nurs Stud, 

2014, 51: 1381–1394. [Medline]  [CrossRef]
12)	 Weiner C, Kalichman L, Ribak J, et al.: Repositioning a passive patient in bed: choosing an ergonomically advantageous assistive device. Appl Ergon, 2017, 

60: 22–29. [Medline]  [CrossRef]
13)	 Roffey DM, Wai EK, Bishop P, et al.: Causal assessment of workplace manual handling or assisting patients and low back pain: results of a systematic review. 

Spine J, 2010, 10: 639–651. [Medline]  [CrossRef]
14)	 Omura Y, Yamagami Y, Hirota Y, et al.: 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. Int J Nurs Stud, 2019, 99: 103389. [Medline]  [CrossRef]
15)	 Alperovitch-Najenson D, Weiner C, Ribak J, et al.: Sliding sheet use in nursing practice: an intervention study. Workplace Health Saf, 2020, 68: 171–181. 

[Medline]  [CrossRef]
16)	 Dionne CE, Dunn KM, Croft PR, et al.: A consensus approach toward the standardization of back pain definitions for use in prevalence studies. Spine, 2008, 

33: 95–103. [Medline]  [CrossRef]
17)	 Peterson EL, McGlothlin JD, Blue CL: The development of an ergonomics training program to identify, evaluate, and control musculoskeletal disorders among 

nursing assistants at a state-run veterans’ home. J Occup Environ Hyg, 2004, 1: D10–D16. [Medline]
18)	 McCoskey KL: Ergonomics and patient handling. AAOHN J, 2007, 55: 454–462. [Medline]  [CrossRef]
19)	 Choi SD, Brings K: Work-related musculoskeletal risks associated with nurses and nursing assistants handling overweight and obese patients: a literature 

review. Work, 2015, 53: 439–448. [Medline]  [CrossRef]
20)	 Dutta T, Holliday PJ, Gorski SM, et al.: The effects of caregiver experience on low back loads during floor and overhead lift maneuvering activities. Int J Ind 

Ergon, 2011, 41: 653–660.  [CrossRef]
21)	 Thrift AG, Thayabaranathan T, Howard G, et al.: Global stroke statistics. Int J Stroke, 2017, 12: 13–32. [Medline]  [CrossRef]
22)	 E Wurzinger H, Abzhandadze T, Rafsten L, et al.: Dependency in activities of daily living during the first year after stroke. Front Neurol, 2021, 12: 736684. 

[Medline]  [CrossRef]
23)	 Abdullahi A, Wong TW, Ng SS: Prevalence and risks factors of caregiving-related low back pain among caregivers of stroke survivors: a systematic review 

and meta-analysis. Eur J Phys Rehabil Med, 2023, 59: 682–688. [Medline]
24)	 Greenwood N, Mackenzie A, Cloud GC, et al.: Informal primary carers of stroke survivors living at home-challenges, satisfactions and coping: a systematic 

review of qualitative studies. Disabil Rehabil, 2009, 31: 337–351. [Medline]  [CrossRef]
25)	 Chauhan K, Jandu JS, Brent LH, et al.: Rheumatoid arthritis. Treasure Island: StatPearls, 2023.
26)	 Iwakiri K, Takahashi M, Sotoyama M, et al.: Priority approaches of occupational safety and health activities for preventing low back pain among caregivers. 

J Occup Health, 2019, 61: 339–348 (in Japanese). [Medline]  [CrossRef]
27)	 Bouton C, Journeaux M, Jourdain M, et al.: Interprofessional collaboration in primary care: what effect on patient health? A systematic literature review. BMC 

Prim Care, 2023, 24: 253. [Medline]  [CrossRef]
28)	 Ugur HG, Erci B: The effect of home care for stroke patients and education of caregivers on the caregiver burden and quality of life. Acta Clin Croat, 2019, 58: 

321–332. [Medline]

http://www.ncbi.nlm.nih.gov/pubmed/32826548?dopt=Abstract
http://dx.doi.org/10.1097/JOM.0000000000002001
https://www.mhlw.go.jp/web/t_doc?dataId=00tb9484&dataType=1&pageNo=1
http://www.ncbi.nlm.nih.gov/pubmed/24999432?dopt=Abstract
http://dx.doi.org/10.1186/2052-4374-26-16
http://www.ncbi.nlm.nih.gov/pubmed/19812101?dopt=Abstract
http://dx.doi.org/10.1136/qshc.2006.022178
http://www.ncbi.nlm.nih.gov/pubmed/24767612?dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2014.03.007
http://www.ncbi.nlm.nih.gov/pubmed/28166880?dopt=Abstract
http://dx.doi.org/10.1016/j.apergo.2016.10.007
http://www.ncbi.nlm.nih.gov/pubmed/20537959?dopt=Abstract
http://dx.doi.org/10.1016/j.spinee.2010.04.028
http://www.ncbi.nlm.nih.gov/pubmed/31442784?dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2019.103389
http://www.ncbi.nlm.nih.gov/pubmed/31752631?dopt=Abstract
http://dx.doi.org/10.1177/2165079919880566
http://www.ncbi.nlm.nih.gov/pubmed/18165754?dopt=Abstract
http://dx.doi.org/10.1097/BRS.0b013e31815e7f94
http://www.ncbi.nlm.nih.gov/pubmed/15202149?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18019769?dopt=Abstract
http://dx.doi.org/10.1177/216507990705501104
http://www.ncbi.nlm.nih.gov/pubmed/26835850?dopt=Abstract
http://dx.doi.org/10.3233/WOR-152222
http://dx.doi.org/10.1016/j.ergon.2011.08.003
http://www.ncbi.nlm.nih.gov/pubmed/27794138?dopt=Abstract
http://dx.doi.org/10.1177/1747493016676285
http://www.ncbi.nlm.nih.gov/pubmed/34819908?dopt=Abstract
http://dx.doi.org/10.3389/fneur.2021.736684
http://www.ncbi.nlm.nih.gov/pubmed/37851375?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18608402?dopt=Abstract
http://dx.doi.org/10.1080/09638280802051721
http://www.ncbi.nlm.nih.gov/pubmed/31004382?dopt=Abstract
http://dx.doi.org/10.1002/1348-9585.12055
http://www.ncbi.nlm.nih.gov/pubmed/38031014?dopt=Abstract
http://dx.doi.org/10.1186/s12875-023-02189-0
http://www.ncbi.nlm.nih.gov/pubmed/31819329?dopt=Abstract

