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Abstract

Background Manual patient handling is the most frequently reported risk factor for work related musculoskeletal disorders in healthcare. 
Patient handling tasks are routinely performed manually without assistive devices and can create awkward postures and high loads for 
nurses and allied health professionals (AHPs). However, AHPs, notably physiotherapists, also utilize therapeutic handling to facilitate 
patient movement during rehabilitation.
Objectives To comprehensively map the literature surrounding manual patient handling (without assistive devices) by healthcare practitioners.
Methods AMED, CINAHL, MEDLINE, SPORTDiscus, and EMBASE databases were searched. Grey literature was sourced from Google 
Scholar, EThOS, Open Grey, Health and Safety Executive, National Institute for Occupational Safety and Health and Work Safe Australia. 
Literature published in English between 2002 and 2021 was included.
Results Forty-nine records were included: 36 primary research studies, 1 systematic review and 12 ‘other’ including narrative and 
government reports. Primary research was predominantly observational cross-sectional (n = 21). The most common settings included la-
boratories (n = 13) and hospitals (n = 13). Seven research questions were identified, with patient handling practices (n = 13) the most 
common. Nurses formed the largest practitioner population (n = 13) and patients were often simulated (n = 12). Common outcomes included 
tasks performed (n = 13) and physical demands during patient handling (n = 13).
Conclusion and implications of key findings This comprehensive scoping review identified that most research was observational, in-
vestigating nurses in hospitals or laboratories. More research on manual patient handling by AHPs and investigation of the biomechanics 
involved in therapeutic handling is needed. Further qualitative research would allow for greater understanding of manual patient handling 
practices within healthcare.
Contribution of the paper 

• Much of the research remains observational cross-sectional, investigating patient handling tasks, movement and loading in laboratory 
settings. Although, the number of studies being performed in hospital settings has increased recently to equal the number performed in 
controlled laboratory environments.

• Manual handling has been identified as a significant biomechanical factor in development of WRMSD, however, this scoping review 
identified a lack of literature investigating the relationship between the effect of staff training on incidence of WRMSD.

• This review identified a need for more qualitative research related to moving and handling of patients, to facilitate a deeper understanding 
of the topic.

© 2023 The Authors. Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. This is an open access article under the 
CC BY license (http://creativecommons.org/licenses/by/4.0/). 
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Background

Healthcare practitioners routinely assist patients through 
manual handling across tasks including transferring from 
bed to chair, personal care tasks, repositioning or rolling in 
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bed, and walking [1]. Nursing staff, support workers, phy-
siotherapists and occupational therapists are among the 
healthcare practitioners (HCPs) involved with assisting 
patients within healthcare [1–3]. Work-related muscu-
loskeletal disorders (WRMSDs) are multifactorial, they 
have a whole range of personal, psychosocial, environ-
mental and biomechanical contributing factors. Psycholo-
gical behaviours have been highlighted as an important 
aspects to consider together with biomechanical factors in 
relation to pain. Unclear messages relating to movement, as 
a result of uncertainty in the literature, are suggested to 
result in damaging behaviours such as hypervigilance, fear- 
avoidance and catastrophising [4–6]. Biomechanically, pa-
tient handling is frequently documented as the largest risk 
factor for WRMSDs within HCPs, with low back pain one 
of the most common complaints [4].

In the UK it is reported that 9.5 million working days are 
lost to WRMSDs each year with a financial burden of £400 
million per annum to the United Kingdom’s (UK) National 
Health Service (NHS) [7]. The United States (US) reported 
the cost of healthcare workers’ related compensation losses 
as $2 billion per annum [8], with Australia reporting the 
cost of serious workplace injuries (1 week or more off 
work) as A$14 million within healthcare settings [9]. In-
vestigation of the prevalence of WRMSD within HCPs 
internationally has reported rates ranging from 28% to 96% 
in nursing and allied health populations [9,10]. One-year 
prevalence of WRMSDs within physiotherapists has been 
reported as 58–67%, with therapeutic handling identified as 
an associated risk factor [11,12]. However, there is a lack of 
evidence investigating the risk of injury related to a flexed 
lifting posture [13].

Legislation on manual patient handling and associated 
training varies across geographical locations. Staff involved 
in patient handling within the NHS are required to complete 
annual online theory and in-person training sessions to learn 
recommended moving and handling principles to reduce 
their risk of injury [3]. Within the US, safe patient handling 
and mobility (SPHM) programs have been implemented in 
11 states. These programs aim to improve safety of HCPs 
by encouraging the use of assistive devices during patient 
handling [14]. The majority of states, however, have not 
implemented SPHM programs [14].

Lifting aids and equipment can be used to improve safety of 
manual patient handling through decreasing the loading ex-
perienced by HCPs [14]. There are situations, however, that 
require nurses and AHPs to manually facilitate patient move-
ment [1]. For example, assistive devices often require use of a 
sling where placement and removal can be a physically de-
manding task, involving moving and rolling of the patient. 
These patient movement tasks are completed manually by 
HCPs as there are no mechanical devices to aid with these steps 
[2]. In addition, AHPs, notably physiotherapists use therapeutic 
handling to aid a patient’s rehabilitation. Therapeutic handling 
is when therapists use their own body in “guiding, facilitating, 
manipulating or providing resistance” to the patient [3]. The 

therapist will manually move and handle the patient to achieve 
therapeutic benefit [3].

Given the growing body of literature investigating 
manual patient handling undertaken without the use of as-
sistive devices, this scoping review aimed to map that lit-
erature and identify gaps for future research. Further 
research could benefit HCPs by providing a more compre-
hensive understanding of manual patient handling. Patient 
handling techniques could then be improved to reduce risk 
of injury to HCPs. Manual patient handling in this scoping 
review was defined as any patient handling task that was 
completed without the use of an assistive aid including 
assisting with transfers, moving patients for care tasks or 
dressing, and placing of slings or sheets under patients. This 
scoping review forms the first step in a programme of re-
search on manual patient handling.

A preliminary search of MEDLINE, CINAHL, JBI 
Evidence Synthesis, Open Science Framework, Cochrane 
library and PROSPERO did not identify any published or 
in-progress scoping or systematic reviews on the topic.

Review questions

The objective of this scoping review was to map what 
information sources were available relating to manual pa-
tient handling in healthcare without assistive devices. Two 
broad review questions related to the primary research 
identified by the scoping review were: 1) What is the cur-
rent evidence-base on moving and handling of patients by 
healthcare practitioners? and 2) What primary research has 
been conducted on moving and handling of patients by 
healthcare practitioners? In particular we wanted to answer 
the following further sub-questions: what questions has the 
research addressed?; which populations has the research 
been conducted on?; which settings has the research been 
conducted in?; which aspects of patient moving and hand-
ling have been explored?; and which outcome measures/ 
techniques/technologies have been used?

Methods

This scoping review was conducted in accordance with 
JBI guidance for scoping reviews [15] and followed an a 
priori registered open access protocol [16]. The full inclu-
sion and exclusion criteria for the scoping review are out-
lined in Table 1. Qualified and unqualified staff were 
included as in some geographical locations (e.g., UK) both 
staff groups are required to undertake manual handling 
training and perform patient handling. Literature from any 
setting was included where it involved HCPs manually 
assisting patients (real or simulated by healthy volunteers) 
for tasks or transfers, including in laboratory settings. 
Guidelines for moving and handling differ across geo-
graphical locations. We included literature from any of the 
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62 very highly developed nations as defined by the Human 
development Index (HDI) [17] to ensure the findings would 
be relevant to the UK context.

Search strategy

The search strategy aimed to locate published and un-
published primary literature, systematic reviews, text and opi-
nion articles and educational resources. An initial limited search 
of AMED (EBSCOhost), CINAHL (EBSCOhost) and 
MEDLINE (PubMed) was undertaken using the keywords (TX 
moving and handling OR TX manual handling) AND (MH 
nurse OR TX nurs* OR TX physiotherap* OR TX allied 
health*). The text words contained in the titles and abstracts of 
relevant articles, and the index terms used to describe the arti-
cles were used to develop a full search strategy. The search 
strategy, including all identified keywords and index terms, was 
adapted for each included information source and a second 
comprehensive search was undertaken on 12th August 2020, 
and updated on 10th November 2021. Literature published in 
English from 2002 was included, as the influential Manual 
Handling Operations regulations 1992 was amended in 2002 
[18]. The databases that were searched included: AMED, CI-
NAHL, MEDLINE, SPORTDiscus (all via EBSCOhost) and 
EMBASE (via Ovid). Sources of unpublished and grey litera-
ture included: Google Scholar, EThOS, Open Grey, Health and 
Safety Executive (HSE), National Institute for Occupational 
Safety and Health (NIOSH), Safe Work Australia, Canadian 
Centre for Occupational Health and Safety, and Worksafe New 
Zealand. The full search strategy is provided in supplementary 
material.

Source of evidence selection

Following the searches, all identified records were col-
lated and uploaded into Covidence (v2477; Veritas Health 
Innovation, Melbourne, Australia) and duplicates removed. 
Titles and abstracts were initially screened independently 
by three reviewers (KJ, KC, AP) against the inclusion cri-
teria for the scoping review. Good agreement was found 
after 10% title and abstract screening. As this scoping re-
view formed part of a doctoral research programme, after 
good agreement was established, one researcher (KJ) con-
ducted the remainder of title and abstract screening. Three 
reviewers (KJ, KC, AP) were initially involved in full-text 
screening, however after good agreement was found fol-
lowing 30% of the screening, one reviewer (KJ) completed 
full-text screening. Regular review and discussion with the 
review team was maintained throughout evidence selection. 
Full-text records that did not meet the inclusion criteria 
were excluded, and reasons for exclusion are provided in 
supplementary material.

Data extraction

Following JBI methodological guidance, a charting table 
was created to record key information from the included 
records. The information extracted is presented in the 
supplementary material. Data were initially extracted in-
dependently from 10% of the included articles by two re-
viewers (KJ, KC), extractions were consistent, therefore, 
one reviewer (KJ) completed the remaining data extraction 
with regular team consultation. Authors of articles were 

Table 1 
Inclusion criteria for scoping review. 

Inclusion Criteria Exclusion Criteria

Participants – Qualified or unqualified healthcare staff 
– Healthcare staff who are involved with manual patient handling 
tasks (e.g. nurses, AHPs and support staff within nursing and allied 
health) 
–Over 18 years of age

Patient handling performed by: 
– Students 
–Healthy volunteers 
(considered where these participants formed less than 50% of 
sample size and results presented separately from staff)

Concept Manual patient handling by HCPs in: 
– Healthcare settings 
– Laboratory settings 
Legislation for correct patient handling

Literature solely focused on using mechanical devices (e.g. 
hoists, standaids) 
Literature solely investigating epidemiology or prevalence of 
WRMSD

Context Any healthcare setting where manual patient handling is performed 
Laboratory settings included where the research objectives could be 
addressed 
Literature from highly developed nations (as per HDI)

Type of Source Primary research of any type: 
– quantitative, qualitative, mixed methods 
Literature reviews of any type: 
– Narrative texts, systematic reviews, scoping reviews 
Conference abstracts if research questions could be answered from 
abstract 
Guidelines/legislation around manual patient handling 
Opinion and text pieces 
Educational resources for HCPs

Protocols only
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contacted to request missing or additional data where re-
quired; at the time of writing no authors have responded.

Different study types of the included records were charted. 
The study types included observational cross-sectional, ob-
servational cohort, pilot, and qualitative. Observational cross- 
sectional research included data collected at one point in time, 
with observational cohort data collected over a period of time. 
Pilot studies were defined as such by study authors and included 
feasibility studies and a number of studies where the type was 
not clearly defined (pilot-undefined).

Data analysis and presentation

Search results and included records are summarized in a 
PRISMA flow diagram [19] (Fig. 1). Summaries of data 
from all included literature are displayed in Table 2. Pre-
viously reported research and populations investigated are 
grouped into umbrella terms and displayed in tables. Re-
search questions, settings and outcome measures are dis-
played graphically. A narrative summary accompanies each 
of the displayed results. The findings are reported aligned to 
the two research questions. The first broad review question 
included all the literature (n = 49), the second broad review 
question included primary research only (n = 36).

Results

Study inclusion

Initial screening of databases retrieved 8638 records, 
with an additional 31 records identified from grey sources. 
Following removal of duplicates, 6956 records remained for 
title and abstract screening. Of these, 430 records proceeded 
to full text screening. Forty-nine records met the inclusion 
criteria and are included in the review (Fig. 1).

Characteristics of included studies

A summary of general characteristics of all included records 
are reported in Table 3. The scoping review included 49 re-
cords; one systematic review, 36 primary research studies and 
12 other evidence types. The systematic review, published in 
the US in 2010, included 19 articles and aimed to investigate 
the effectiveness of health and safety interventions on 
WRMSDs [18]. The most frequent primary research study 
design found in this scoping review was observational (n = 24) 
[2,21–41]. Most of the primary research was published in the 
US (n = 12) [2,20,24,28,34,41,42,44,46,49,52,53] followed by 
Canada.

Fig. 1. Search results and study selection and inclusion process [16].
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Narrative literature
The ‘other’ literature included narrative text (n = 8) 

[56–61,66,67] and educational pieces (n = 4) [62–65]. 
Narrative texts described legislation, directives and pre-
vious research and were largely published in the US (n = 7). 
Additionally, narrative texts and opinion pieces provided 
education materials and guidance for improving manual 
patient handling in settings ranging from the community to 
operating theatres.

The following sections of the scoping review are focused 
on the primary research identified (n = 36) in order to ad-
dress the review sub-questions.

Questions addressed by primary research
Aims and objectives of the included primary research were 

reviewed and multiple research questions were identified, with 

some comprising sub-questions. The research questions in-
cluded: 1) physical demands during manual patient handling 
(n = 13) [2,22,24,28,31,34,36,41,43,44,47,51,52]; 2) patient 
handling practices and tasks performed (n = 13) 
[24,25,27,32–36,45,48,49,52,54]; 3) improving safety of patient 
handling (n = 7) [21,26,34,42,43,46,47]; 4) risk assessment of 
patient handling tasks (n = 8 [21–23,32,36–38,46]); 5) in-
vestigation of kinetics (loading) experienced by the HCP (n = 7) 
[2,27,30,38–40,53]; 6) investigation of kinematics (joint mo-
tion) (n = 7) [25,26,29,31,32,36,44]; and 7) personal factors 
affecting patient handling (n = 9) [31,33,35,37,39,41,50,51,55].

Populations
The summary of populations included in the review is 

displayed in Table 4. The largest staff population included 
in the review was nursing, with many studies investigating 
both qualified and unqualified staff (n = 9) 

Table 3 
Overview of reports included in scoping review (n = 49) by study type, 
year of publication, country of origin and sample size of number of studies 
included presented as a percentage of total included reports. 

Research – Type of study 
included (n = 37)

Other – Type of literature 
included (n = 12)

Observational cross- 
sectional

20 (41%) Narrative summaries 
of legislation or 
statistics

8 (16%)

Observational cohort 4 (8%) Ergonomic tool 2 (4%)
Pilot – undefined 4 (8%) Task force 1 (2%)
Conference abstract 3 (6%) Educational page 1 (2%)
Qualitative 3 (6%)
Pilot – feasibility 1 (2%)
Survey 1 (2%)
Systematic review 1 (2%)
Year of publication Year of publication
2017–2021 9 (18%) 2017–2021 3 (6%)
2012–2016 11 (22%) 2012–2016 3 (6%)
2007–2011 14 (29%) 2007–2011 5 (10%)
2002–2006 3 (6%) 2002–2006 1 (2%)
Country of origin Country of origin
United States 12 (24%) United States 7 (14%)
Canada 7 (14%) United Kingdom 4 (8%)
Denmark 5 (10%) Israel 1 (2%)
Australia 3 (6%)
Sweden 2 (4%)
Republic of Korea 2 (4%)
Italy 2 (4%)
Portugal 1 (2%)
Japan 1 (2%)
Germany 1 (2%)
United Kingdom 1 (2%)
Sample size and number of 
included studies
< 10 10 (20%)
10–19 9 (18%)
20–29 2 (4%)
30–39 4 (8%)
40–49 4 (8%)
> 50 9 (18%)
Range 1–1998
Median 23
Interquartile range 41.5
Systematic review 19

Table 4 
Healthcare staff groups, age, gender, years of experience and 
patient populations included in research (n = 36). 

Nursing
Registered nurses 14 (39%)
Healthcare workers 13 (36%)
Nursing assistants 4 (11%)
Allied Health
Physiotherapists 5 (14%)
Occupational therapists 4 (11%)
Paramedics 2 (5%)
Allied health assistants 1 (3%)
Therapy staff 1 (3%)
Radiological technologists 1 (3%)
Other
Manual handling coordinators 1 (3%)
Health and safety professional 1 (3%)
Age range
< 20–30 1 (3%)
31–40 9 (25%)
41–50 14 (39%)
51–60 4 (11%)
> 61 2 (5%)
Gender
All female 2 (5%)
Majority female 15 (42%)
All male 2 (5%)
Majority male 6 (17%)
Equal split 2 (5%)
Years of experience
< 1 1 (3%)
2–5 6 (17%)
6–10 7 (19%)
11–15 12 (33%)
16–20 9 (25%)
> 20 7 (19%)
Patient population
Simulated by volunteers 12 (33%)
Inpatient 11 (31%)
Care home 4 (11%)
Community 4 (11%)
Mannequins 2 (5%)
Unspecified 2 (5%)
Outpatient 1 (3%)
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[21,25,33,34,41,42,44,49,52]. There was substantial het-
erogeneity in terminology for staff populations across stu-
dies limiting the accuracy of extraction. Physiotherapists 
were investigated in 5 of the included primary research 
[21,28,31,41,55]. Most participants were aged between 31 
and 50 years and typically comprised all-female or majority 
female cohorts. The most common patient population in-
cluded in primary research were volunteer simulated pa-
tients (n = 12) [26,28–31,33,38–41,43,53].

Settings
Laboratory (n = 13) [2,26,28–31,38–41,43,46,53] and 

hospital (n = 13) [21,22,24,32,33,42,44,46,47,49–52] set-
tings were the most common settings used in primary re-
search. Investigations into kinetics and kinematics were 
most frequently performed in laboratory settings with ob-
servation of patient handling practices investigated more 
frequently in hospital settings.

Aspects of manual patient handling
Relevant information was extracted to address the seven 

specific research questions of the scoping review and are 
presented in Table 5. A broad range of aspects were in-
vestigated within each research question. Investigating the 
tasks performed and estimation of spinal forces were some 
of the most frequently identified aspects in the primary 
research. Personal factors largely investigated practitioners 
experiences, perceptions and how staff and patient factors 
impact patient handling practices.

Outcome measures
Outcome measures were separated into measurement 

domains and tools, with the measurement tools grouped 
according to the domain they were used to measure, and are 
displayed proportionately in Fig. 2. Physical demands and 
tasks performed were the most frequently investigated do-
mains. Kinematics showed the most variation in measure-
ment tool. Two primary research studies investigated staff 
training and its effect on incidence of reported WRMSD 
[21,42]. One study quantified the risk of WRMSD with 
associated with nursing tasks by using ergonomic assess-
ment tools [22]. A table of all included outcomes and re-
ferences are included in the supplementary materials. 
Within primary research published in the last 5 years there 
has been an increase in use of qualitative measurement 
methods, especially to investigate practitioner perceptions 
and experiences.

Discussion

In this scoping review, the literature on manual patient 
handling in healthcare was identified and examined, providing a 
comprehensive map. This allowed for a focus on manual patient 
handling tasks that require manual assistance from HCPs or 
involve therapeutic handling. The literature comprised a range 

of records with a variety of outcome measurement tools. 
Primary research studies incorporated a variety of outcome 
tools to address their specific research question.

Research

This scoping review included 49 records, of which only one 
was a systematic review published in 2010. This suggests a 
need for further robust evidence synthesis, which can inform 
practice within healthcare. As will be highlighted further in the 
discussion, potential systematic reviews for which there may be 
adequate evidence include HCPs movement during manual 
patient handling tasks. The most common study design was 
observational cross-sectional. These studies are generally time 
efficient and inexpensive to perform and allow for investigation 
of multiple outcomes [68]. Observational studies, however, are 
generally unable to establish cause and effect and may identify 
a range of spurious factors that would lead to ineffective in-
terventions if developed [68]. Further well-designed research 

Table 5 
Summary of aspects of included literature. 

Question Aspect

Physical demands Trunk position/loading [40,41]
Fatiguing/straining tasks for HCPs [2,31,48]
Potential solution for demanding tasks [2,48]
Muscular effort [25]
Perceived exertion[19,33,44,49]
Level of assistance provided by HCPs [38,44]
Heart rate [21]

Patient handling 
practices

Tasks performed by HCPs 
[21,24,32,42,45,46,49,51]
Time taken for tasks [29,42,46,49]
Staff positioning [21,29]
Number of staff used [23,49]
Patient factors (e.g. weight) [23,49]
Ergonomic assessment [29–31]

Improving safety Staff training [18,22,39,44]
Identification of high risk tasks [40]

Risk assessment Creation of staff training package [18]
Risk assessing tasks [19,20,29,33,34]
Risk reduction measurement [43]
Risk prediction [35]

Kinetics Estimation of spinal forces [2,24,27,35–37,50]
Ground reaction forces [27,36]
Action forces at hands/thighs [27]

Kinematics Trunk movement during patient handling 
[23,26,33,41]
Effect of training on trunk movement [22]
Effect of taping on trunk movement [28]
Analysis of full body postures [29]

Personal factors Impact of patient factors (e.g. weight/level of 
disability) [36,48]
Staff knowledge and impact on patient handling 
[48]
Staff age, gender, experience level and impact 
on patient handling [28,30,32,38]
Physical constraints experienced [34]
Experiences of patient handling [47,48]
Perceptions of moving and handling [44,46,52]
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including therapeutic handling, handler movement and handler 
perceptions is required to better establish the factors that in-
crease risk of injury and to provide appropriate targets for in-
terventions.

The evidence base investigating AHPs is small in com-
parison to nurses. Nursing forms the largest occupational 
group within healthcare globally [69] and a high rate of 
WRMSDs has been found within the profession [70]. 
However, AHPs perform many of the same tasks, in addi-
tion to therapeutic handling to aid patients’ rehabilitation. 
Therapeutic handling can be manually intensive with little 
research exploring how these tasks are performed, how 
manually intensive they are, and the potential risks asso-
ciated with performing them regularly. Within the five in-
cluded records that investigated physiotherapists, three 
investigated patient transfers with only one investigating 
therapeutic handling.

This scoping review found that it is more common to 
explore which tasks are performed during manual patient 
handling than to investigate how they are performed and 

their burden through exploration of biomechanics including 
the joint angles and internal forces experienced. Research 
conducted more recently investigated personal factors, ex-
periences and perceptions of patient handling with a variety 
of observational and qualitative methods. Many studies 
used healthy volunteers as simulated patients, especially in 
laboratory-based research. Volunteers enable laboratory 
investigations to occur where more detailed measurements 
can be made, but may lack ecological validity where they 
do not accurately represent patients with physical or cog-
nitive deficits. There is a lack of research conducted within 
outpatient and community settings, where healthcare prac-
titioners need to adapt their practice to each patient’s en-
vironment and the equipment they have available [61], and 
this needs to be addressed. Research conducted outside a 
laboratory environment can provide a more realistic and 
comprehensive account of the movements involved. How-
ever, there is less control over variables with a risk of losing 
some of the precision laboratory settings can provide. A 
limitation of research in clinical settings, especially for 

Fig. 2. Outcome measures from the primary research (n = 36) separated into measurement tools (outer ring) and the domain that they were used to collect 
data for (inner ring)(size of sections based on relative count for each measurement tool). Key: LMM – Lumbar motion monitor; Posture D – Posture 
dosimeter; TG – Tri-axial goniometer; TA – Tri-axial accelerometer; PWI – Physical workload index; TLC – Tri-axial load cells; Erg Assessment – 
Ergonomic assessment; 24-h – 24-h Survey.
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kinematic analysis, is the lack of access to gold-standard 
measurement tools such as Vicon or OPTOTRAK [71]. 
Instead, research frequently used 2-D video, photographs 
and inclinometers. On balance, the findings from this 
scoping review identify there is a need for both research 
with the tools and control of the laboratory as well as the 
naturalistic setting of hospitals and the community.

Narrative literature

The remaining literature sources included within this 
scoping review mostly comprised narrative summaries of 
legislation and government statistics. The legislation sur-
rounding moving and handling in the UK was last updated 
in 2002. NHS staff involved in moving and handling are 
required to complete training following principles of safe 
manual handling, however, the evidence behind the training 
is unclear [72]. In addition, there is no specific AHP 
training for correct moving and handling of patients in a 
therapeutic manner.

Literature originating from the US has a focus on SPHM 
programs with an emphasis placed on using assistive de-
vices to aid manual patient handling. Programs based on 
assistance devices are not found universally across the US, 
however, with HCPs still required to manually move and 
handle patients for certain tasks or movements.

Gaps in the literature

Few studies have focused on AHPs performing manual 
patient handling despite these staff groups being likely to be 
involved with therapeutic handling practices which are 
manually intensive. There are no current guidelines or 
formal training provided to AHPs within the UK for correct 
therapeutic handling, and this review found no evidence 
that such training occurs in other geographical locations. 
This is therefore a priority area for future research. Despite 
manual handling being identified as a significant factor in-
volved in development of WRMSD, a lack of research was 
identified within this scoping review.

The records identified in this scoping review demon-
strate that there is a lack of detailed measurement of manual 
patient handling in healthcare settings with real patients, 
with many articles measuring trunk position or using video 
or photos for full body analysis. Measuring patient handling 
in laboratory settings is more accurate via access to 3D 
motion analysis systems. However, these often involve si-
mulated patients and thus may not accurately reflect how 
healthcare practitioners move and handle real patients in the 
healthcare environment. Technology used to collect data in 
healthcare settings does not allow for the recording accu-
racy of laboratory-based systems, however, due to recent 
advances in technology this is an area that could now be 
explored further.

Few studies qualitatively assessed moving and handling 
of patients in healthcare. Ethnographic research and further 

investigation into perceptions and experiences of patient 
handling could allow for improvement of staff training and 
guidance to reduce risk of injury.

Of the records included in this scoping review, one 
primary research study was conducted within the UK. More 
research is required internationally, and especially in the 
UK, to inform this local context and to allow relevant 
evidence to help guide and improve staff training content or 
methods of teaching to reduce the risk of injury on HCPs.

Strengths and limitations

This scoping review followed a comprehensive search 
strategy and protocol that was reviewed by an experienced 
research team with previous experience in scoping reviews. 
There remains the possibility that some relevant articles 
were not included which is also likely to be the case as the 
search was restricted to the English language. The metho-
dological quality of literature included in this scoping re-
view was not assessed in keeping with methodological 
guidance for scoping reviews where the aim was to map the 
available literature rather than to assess its quality or the 
implication of study findings. Most of the included research 
was conducted in the US and Canada, therefore there may 
be difficulty with generalizing findings to other healthcare 
contexts.
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Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for 1 
Scoping Reviews (PRISMA-ScR) Checklist 2 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED 
ON PAGE # 

TITLE 
Title 1 Identify the report as a scoping review. Title page 

ABSTRACT 

Structured 
summary 2 

Provide a structured summary that includes (as 
applicable): background, objectives, eligibility 
criteria, sources of evidence, charting methods, 
results, and conclusions that relate to the review 
questions and objectives. 

Abstract 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the 
context of what is already known. Explain why 
the review questions/objectives lend themselves 
to a scoping review approach. 

1-2 

Objectives 4 

Provide an explicit statement of the questions 
and objectives being addressed with reference to 
their key elements (e.g., population or 
participants, concepts, and context) or other 
relevant key elements used to conceptualize the 
review questions and/or objectives. 

2 

METHODS 

Protocol and 
registration 5 

Indicate whether a review protocol exists; state if 
and where it can be accessed (e.g., a Web 
address); and if available, provide registration 
information, including the registration number. 

3-4 

Eligibility criteria 6 

Specify characteristics of the sources of evidence 
used as eligibility criteria (e.g., years considered, 
language, and publication status), and provide a 
rationale. 

3-4 

Information 
sources* 7 

Describe all information sources in the search 
(e.g., databases with dates of coverage and 
contact with authors to identify additional 
sources), as well as the date the most recent 
search was executed. 

4 

Search 8 
Present the full electronic search strategy for at 
least 1 database, including any limits used, such 
that it could be repeated. 

Supplementary 
materials 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of 
evidence (i.e., screening and eligibility) included 
in the scoping review. 

4 

Data charting 
process‡ 10 

Describe the methods of charting data from the 
included sources of evidence (e.g., calibrated 
forms or forms that have been tested by the team 
before their use, and whether data charting was 
done independently or in duplicate) and any 
processes for obtaining and confirming data from 
investigators. 

4-5 

Data items 11 
List and define all variables for which data were 
sought and any assumptions and simplifications 
made. 

5 

Critical appraisal 
of individual 
sources of 
evidence§ 

12 

If done, provide a rationale for conducting a 
critical appraisal of included sources of evidence; 
describe the methods used and how this 
information was used in any data synthesis (if 
appropriate). 

N/A 
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ON PAGE # 

Synthesis of 
results 13 Describe the methods of handling and 

summarizing the data that were charted. 6-8 

RESULTS 
Selection of 
sources of 
evidence 

14 

Give numbers of sources of evidence screened, 
assessed for eligibility, and included in the 
review, with reasons for exclusions at each 
stage, ideally using a flow diagram. 

6 

Characteristics of 
sources of 
evidence 

15 
For each source of evidence, present 
characteristics for which data were charted and 
provide the citations. 

6 

Critical appraisal 
within sources of 
evidence 

16 If done, present data on critical appraisal of 
included sources of evidence (see item 12). N/A 

Results of 
individual sources 
of evidence 

17 
For each included source of evidence, present 
the relevant data that were charted that relate to 
the review questions and objectives. 

6-8 

Synthesis of 
results 18 

Summarize and/or present the charting results as 
they relate to the review questions and 
objectives. 

6-8 

DISCUSSION 

Summary of 
evidence 19 

Summarize the main results (including an 
overview of concepts, themes, and types of 
evidence available), link to the review questions 
and objectives, and consider the relevance to key 
groups. 

8-11 

Limitations 20 Discuss the limitations of the scoping review 
process. 12 

Conclusions 21 

Provide a general interpretation of the results 
with respect to the review questions and 
objectives, as well as potential implications 
and/or next steps. 

10-12 

FUNDING 

Funding 22 

Describe sources of funding for the included 
sources of evidence, as well as sources of 
funding for the scoping review. Describe the role 
of the funders of the scoping review. 

12 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-3 
Analyses extension for Scoping Reviews. 4 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social 5 
media platforms, and Web sites. 6 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., 7 
quantitative and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping 8 
review as opposed to only studies. This is not to be confused with information sources (see first footnote). 9 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to 10 
the process of data extraction in a scoping review as data charting. 11 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before 12 
using it to inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more 13 
applicable to systematic reviews of interventions) to include and acknowledge the various sources of evidence 14 
that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion, and policy 15 
document). 16 
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Supplementary material – Full search strategy 23 

Key: TX – All Text, KW - Keyword, MH – Exact Subject Heading 24 

AMED (via EBSCOhost) 25 

Search conducted 12 August 2020 26 

Search  Query Records 

retrieved 

#1 TX moving and handling OR KW manual handling OR TX manual handling 

OR KW (moving and lifting patients) OR TX (moving and lifting patients) OR 

TX patient handling OR TX patient moving and handling OR TX patient 

positioning 

399 

#2 KW nurse OR TX nurs* OR KW physiotherapy OR KW physiotherapist TX 

physiotherap* OR KW physical therapy OR TX physical therap* OR KW 

allied health personnel OR TX allied health* OR TX support staff OR KW 

rehabilitation OR TX rehabilitation OR KW occupational therapist OR KW 

occupational therapy OR TX occupational therap* 

127601 

#3 #1 AND #2 319 

Limited to English language   

  27 



AMED (via EBSCOhost) 28 

Updated search conducted 10 November 2021 29 

 30 

 31 

  32 

Search  Query Records 

retrieved 

#1 TX moving and handling OR KW manual handling OR TX manual handling 

OR KW (moving and lifting patients) OR TX (moving and lifting patients) OR 

TX patient handling OR TX patient moving and handling OR TX patient 

positioning 

408 

#2 KW nurse OR TX nurs* OR KW physiotherapy OR KW physiotherapist TX 

physiotherap* OR KW physical therapy OR TX physical therap* OR KW 

allied health personnel OR TX allied health* OR TX support staff OR KW 

rehabilitation OR TX rehabilitation OR KW occupational therapist OR KW 

occupational therapy OR TX occupational therap* 

131747 

#3 #1 AND #2 347 

#4 #1 AND #2 (Limited to literature since August 2020) 0 

Limited to English language 



CINAHL (via EBSCOhost)  33 

Search conducted 10 November 2021 34 

Search  Query Records 

retrieved 

#1 TX moving and handling OR TX patient moving and handling OR MH patient 

positioning OR TX patient positioning OR TX transfer* technique* OR TX 

manual handling OR TX moving and lifting patients 

24460 

#2 MH nurses OR TX nurs* OR TX physiotherap* OR MH physical therapy OR 

TX physical therap* OR MH rehabilitation OR TX rehabilitation OR MH allied 

health personnel OR TX allied health* OR TX support staff OR MH 

occupational therapy OR TX occupational therap* 

3052157 

#3 #1 AND #2 
17814 

#4 TX guidance OR TX guidelines OR TX practice guidelines OR TX clinical 

practice guidelines OR TX protocol OR TX regulation 
800153 

#5 #3 AND #4 
8317 

#6 MH ergonomics OR TX ergonomic* OR TX human factors 19336 

#7 #5 AND #6 1304 

Limited to English language  

 35 

  36 



EMBASE (via Ovid) 37 

Search conducted 12 August 2020 38 

Search  Query Records 

retrieved 

#1 KW moving and handling OR TX moving and handling OR KW moving and 

lifting patients OR TX moving and lifting patients OR KW manual handling 

OR TX manual handling OR KW patient handling OR TX patient handling OR 

KW patient moving and handling OR TX patient moving and handling OR 

KW patient positioning OR TX patient positioning 

9542 

#2 KW nurse OR TX nurs* OR KW physiotherapist OR KW physiotherapy OR TX 

physiotherap* OR KW physical therapy OR KW physical therapist OR TX 

physical therap* OR KW allied health personnel OR KW allied health 

professional OR TW allied health* OR KW support staff OR TX support staff 

OR KW rehabilitation OR TX rehabilitation OR KW occupational therapist 

OR KW occupational therapy OR TX occupational therap* 

805052 

#3 #1 AND #2 892 

  39 



EMBASE (via Ovid) 40 

Updated search conducted 10 November 2021 41 

Search  Query Records 

retrieved 

#1 KW moving and handling OR TX moving and handling OR KW moving and 

lifting patients OR TX moving and lifting patients OR KW manual handling 

OR TX manual handling OR KW patient handling OR TX patient handling OR 

KW patient moving and handling OR TX patient moving and handling OR 

KW patient positioning OR TX patient positioning 

7765 

#2 KW nurse OR TX nurs* OR KW physiotherapist OR KW physiotherapy OR TX 

physiotherap* OR KW physical therapy OR KW physical therapist OR TX 

physical therap* OR KW allied health personnel OR KW allied health 

professional OR TW allied health* OR KW support staff OR TX support staff 

OR KW rehabilitation OR TX rehabilitation OR KW occupational therapist 

OR KW occupational therapy OR TX occupational therap* 

879357 

#3 #1 AND #2 881 

#3 #1 AND #2 (Limited to literature since August 2020) 112 

 42 

  43 



MEDLINE (via EBSCOhost) 44 

Search conducted 12 August 2020 45 

Search  Query Records 

retrieved 

#1 TX moving and handling OR TX moving and lifting patients OR TX manual 

handling OR TX patient handling OR TX patient moving and handling OR 

MH patient positioning OR TX patient positioning 

16766 

#2 MH nurses OR TX nurs* OR TX physiotherap* OR TX physical therap* OR 

MH allied health personnel OR TX allied health* OR TX support staff OR MH 

rehabilitation OR TX rehabilitation OR MH occupational therapy OR TX 

occupational therap* 

1773156 

#3 #1 AND #2 2735 

Limited to English language   

  46 



MEDLINE (via EBSCOhost) 47 

Updated search conducted 10 November 2021 48 

Search  Query Records 

retrieved 

#1 TX moving and handling OR TX moving and lifting patients OR TX manual 

handling OR TX patient handling OR TX patient moving and handling OR 

MH patient positioning OR TX patient positioning 

19413 

#2 MH nurses OR TX nurs* OR TX physiotherap* OR TX physical therap* OR 

MH allied health personnel OR TX allied health* OR TX support staff OR MH 

rehabilitation OR TX rehabilitation OR MH occupational therapy OR TX 

occupational therap* 

1979659 

#3 #1 AND #2 3725 

#3 #1 AND #2 (Limited to literature since August 2020) 551 

Limited to English language   

 49 

SPORTDiscus (via EBSCOhost) 50 

Search conducted 10 November 2021 51 

Search  Query Records 

retrieved 

#1 KW moving and handling OR TX moving and handling OR KW patient 

moving and handling OR TX patient moving and handling OR KW moving 

and lifting patients OR TX moving and lifting patients OR KW manual 

handling OR TX manual handling OR KW patient handling OR TX patient 

handling OR KW patient positioning OR TX patient positioning OR TX 

transfer* technique* 

8977 



#2 KW nurse OR TX nurs* OR KW physiotherapist OR KW physiotherapy OR TX 

physiotherap* OR KW physical therapist OR KW physical therapy OR TX 

physical therap* OR KW allied health personnel OR KW allied health 

professional OR TX allied health* OR KW support staff OR TX support staff 

OR KW rehabilitation OR TX rehabilitation OR KW occupational therapy OR 

KW occupational therapist OR TX occupational therap* 

242724 

#3 #1 AND #2 3144 

#3 #1 AND #2 (Limited to literature published after 2002) 2725 

Limited to English language 

 52 

Google Scholar 53 

Search conducted 10 November 2021 54 

Search  Query Records 

retrieved 

#1 “Patient handling” AND “healthcare” 150 

#2 “Moving and handling” AND “healthcare” 
150 

#3 “Moving and handling” AND “patients” 150 

#4 “Manual handling” AND “healthcare” 150 

#5 “Manual handling” AND “patients” 150 

Records hand selected for screening  

 55 

ETHOS 56 

Search conducted 10 November 2021 57 



Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 10 

#2 Moving and handling of patients 
14 

#3 Manual handling in healthcare 12 

#4 Manual handling of patients 7 

Records hand selected for screening  

 58 

Open Grey 59 

Search conducted 10 November 2021 60 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 1 

#2 Moving and handling of patients 
2 

#3 Manual handling in healthcare 1 

#4 Manual handling of patients 1 

 61 

HSE 62 

Search conducted 10 November 2021 63 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 260 



Records hand selected for screening 
 

 64 

NIOSH 65 

Search conducted 10 November 2021 66 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 390 

Records hand selected for screening 
 

 67 

Safe Work Australia 68 

Search conducted 10 November 2021 69 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 236 

#2 Safe patient handling 715 

#3 Moving and handling of patients 234 

Records hand selected for screening 
 

 70 

Canadian Centre of Occupational Health and Safety 71 

Search conducted 10 November 2021 72 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 3986 



#2 Safe patient handling 3014 

#3 Moving and handling of patients 3983 

Records hand selected for screening 
 

 73 

Worksafe New Zealand 74 

Search conducted 10 November 2021 75 

Search  Query Records 

retrieved 

#1 Moving and handling in healthcare 1000 

#2 Safe patient handling 1000 

#3 Moving and handling of patients 1000 

Records hand selected for screening 
 

 76 

77 



Excluded studies 78 

1. Parkes KR, Carnell S, Farmer E. Musculo-skeletal disorders, mental 79 

health and the work environment. Health and Safety Executive 80 

[Internet]. Merseyside: HSE; 2005 [cited 2020 08 24]. [Available from: 81 

https://www.hse.gov.uk/research/rrpdf/rr316.pdf].  82 

Reason for exclusion: Ineligible setting. 83 

2. Gillianders T. Upper Limb Disorders in the Workplace. Health & Safety at 84 

Work. 2004;26(2):33. 85 

Reason for exclusion: Ineligible setting. 86 

3. Health and Safety Executive. Manual handling at work: A brief guide. 87 

Health and Safety Executive [Internet]. Merseyside: HSE; 2020 [cited 88 

2020 08 24]. [Available from: 89 

https://www.hse.gov.uk/pubns/indg143.pdf]. 90 

Reason for exclusion: Ineligible concept. 91 

4. Munro KD. Clinical reasoning for manual handling risk assessments in 92 

community settings: moving from rule based to intuitive reasoning 93 

[dissertation]. University of Strathclyde; 2017. 94 

Reason for exclusion: Ineligible concept. 95 

5. Holtermann A, Clausen T, Jørgensen MB, Burdorf A, Andersen LL. Patient 96 

Handling and Risk for Developing Persistent Low-Back Pain among 97 

Female Healthcare Workers. Scandinavian journal of work, environment 98 

& health. 2013;39(2):164-169. 99 

Reason for exclusion: Ineligible concept. 100 

6. Dorothée M, Benchekroun TH, Falzon P, Vidal-Gomel C. Patient handling 101 

as an healthcare activity : a simulation-based training methodology. 102 

HEPS 2016. 2016;1-9. 103 

Reason for exclusion: Ineligible concept. 104 

7. Hignett S, Fray M. Manual handling in healthcare. Proceedings of the 1st 105 

Conference of the Federation of the European Ergonomics Societies 106 

[FEES]. 2010;1-10. 107 

Reason for exclusion: Ineligible concept. 108 

8. Waters TR. Introduction to Ergonomics for Healthcare Workers. 109 

Rehabilitation Nursing. 2010;(5):185-191. 110 

Reason for exclusion: Ineligible concept. 111 



9. Owen BD, Keene K, Olson S. An ergonomic approach to reducing 112 

back/shoulder stress in hospital nursing personnel: a five year follow up. 113 

Int J Nurs Stud. 2002;39(3):295-302. 114 

Reason for exclusion: Ineligible concept. 115 

10. Smedley J, Inskip H, Trevelyan F, Buckle P, Cooper C, Coggon D. Risk 116 

factors for incident neck and shoulder pain in hospital nurses. Occup 117 

Environ Med. 2003;60(11):864-869. 118 
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11. Smedley J, Trevelyan F, Inskip H, Buckle P, Cooper C, Coggon D. Impact 120 

of ergonomic intervention on back pain among nurses. Scandinavian 121 

Journal of Work, Environment and Health. 2003;29(2):117-123. 122 
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12. De Castro AB. Handle with care: The American nurses association's 124 
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handling assessment. Appl Ergon. 2004;35(4):321-328. 133 
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handling. Br J Nurs. 2005;14(21):1150-1156. 164 

Reason for exclusion: Ineligible concept. 165 
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Reason for exclusion: Ineligible concept. 169 
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Reason for exclusion: Ineligible concept. 171 
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Reason for exclusion: Ineligible concept. 176 
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Nurs. 2006;25(6):380-389. 179 

Reason for exclusion: Ineligible concept. 180 
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Reason for exclusion: Ineligible concept. 183 
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Reason for exclusion: Ineligible concept. 187 
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2006;37(2):195-200. 190 

Reason for exclusion: Ineligible concept, 191 
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systematic review. Occup Environ Med. 2007;64(10):642-650. 194 

Reason for exclusion: Ineligible concept. 195 
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Reason for exclusion: Ineligible concept. 199 
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intervention study. Ergonomics. 2008;51(10):1530-1548. 203 
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35. Hignett S, Crumpton E. Competency-based training for patient handling. 208 

Appl Ergon. 2007;38(1):7-17. 209 
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P. "Doing the heavy lifting: health care workers take back their backs". 223 

New solutions: a journal of environmental and occupational health policy. 224 

2008;18(2):207-219. 225 
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175. 247 
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49. Cornish J, Jones A. Factors affecting compliance with moving and 262 

handling policy: Student nurses' views and experiences. Nurse Education 263 
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Reason for exclusion: Ineligible concept. 375 
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Reason for exclusion: Ineligible concept. 456 
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Science and Practice. 2018;33:35-40. 467 

Reason for exclusion: Ineligible setting. 468 
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Reason for exclusion: Ineligible concept. 474 
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Environmental Medicine. Conference: 27th Epidemiology in Occupational 477 
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Reason for exclusion: Ineligible concept. 480 
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Reason for exclusion: Ineligible concept. 483 
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Site "Fear Factor" Study in South Africa. Occup Ther Int. 2020. 486 
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Reason for exclusion: Ineligible rank HDI. 488 



102. Rugs D, PowellCope G, Campo M, Darragh A, Harwood K, Kuhn J, et al. 489 
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Reason for exclusion: Ineligible concept. 492 
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Interprofessional education for practice: moving and handling for people 494 
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Reason for exclusion: Ineligible concept. 502 
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Reason for exclusion: Ineligible concept. 507 
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Reason for exclusion: Ineligible concept. 512 

107. Campo M, Weiser S, Koenig KL, Nordin M. Work-Related Musculoskeletal 513 

Disorders in Physical Therapists: A Prospective Cohort Study With 1-Year 514 
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Reason for exclusion: Ineligible concept. 516 
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Reason for exclusion: Ineligible population. 523 
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Quantitative measurements of forward head posture in a clinical settings: 525 

a technical feasibility study. Eur J Physiother. 2017;19(3):119-123. 526 

Reason for exclusion: Ineligible population. 527 

111. Thomas K. Pondering Posture. Co-Kinetic Journal. 2020(84):24-29. 528 

Reason for exclusion: Ineligible concept. 529 
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Rehabil. 2006;16(2):231-240. 532 

Reason for exclusion: Ineligible concept. 533 
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and practices . . . ". Phys Ther. 2014;94(7):1054-1055. 535 

Reason for exclusion: Ineligible concept. 536 
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Measures in Occupational Low Back Pain. J Occup Rehabil. 558 



2005;15(3):329-341. 559 
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The Work Demands of Hospital Nurses as an Example. J Occup Rehabil. 562 
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Evaluation Methodology for Patients with Work-related Neck Disorders. J 566 

Occup Rehabil. 2007;17(3):436-449. 567 
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122. Darragh AR, Campo M, King P. Work-related activities associated with 569 
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384. 571 

Reason for exclusion: Ineligible concept. 572 
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Safe Patient Handling Legislation the Solution? J Nurs Home Res Sci. 574 

2016;2:110-117. 575 
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107. 579 
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Activity Recognition for Injury Reduction Among At-Risk Caregivers. IEEE 595 
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Occup Environ Hyg. 2004;1(1):10-16. 610 

Reason for exclusion: Ineligible concept. 611 

133. Trossman S. Taking safe patient handling to the home front. Am Nurse. 612 

2009;41(6):14. 613 

Reason for exclusion: Ineligible concept. 614 

134. Gilbert JH, Vermillion B, Chase LK. Stop the pain: Reinforcing a 615 

successful ergonomics program. Nurs Manage. 2012;43(7):18-20. 616 

Reason for exclusion: Ineligible concept. 617 

135. Cimolin V, Cau N, Tacchini E, Galli M, Rigoldi C, Rinolfi M, et al. Spinal 618 

load in nurses during emergency lifting of obese patients: preliminary 619 

results. Med Lav. 2016;107(5):356-363. 620 

Reason for exclusion: Ineligible concept. 621 

136. Douglas B, Fitzpatrick D, Golub-Victor A, Lowe SM. Should my patient 622 

use a mechanical lift? Part 2: algorithm and case application. Home 623 

Healthc Nurse. 2014;32(3):172-180. 624 

Reason for exclusion: Ineligible concept. 625 

137. Bacharach DW, Miller K, von Duvillard S,P. Saving your back: How do 626 

horizontal patient transfer devices stack up? Nursing. 2016;46(1):59-64. 627 

Reason for exclusion: Ineligible concept. 628 



138. Dunning E. Safer patient handling in your grasp. Nurs Manage. 629 

2009;40(2):33-37. 630 

Reason for exclusion: Ineligible concept. 631 

139. Wilson CB. Safer handling practice: influence of staff education on older 632 

people. Br J Nurs. 2002;11(20):1332-1339. 633 

Reason for exclusion: Ineligible concept. 634 

140. Bunke JF. Safe strategies for lifting large patients. Nursing. 2008;38:4-6. 635 

Reason for exclusion: Ineligible concept. 636 

141. Watters C. Safe patient handling: are we doing it yet? Orthop Nurs. 637 

2008;27(1):38-41. 638 

Reason for exclusion: Ineligible concept. 639 

142. Kennedy B, Kopp T. Safe patient handling protects employees too. 640 

Nursing. 2015;45(8):65-67. 641 

Reason for exclusion: Ineligible concept. 642 

143. Dieker E, Steffes A, Tidwell S. Safe patient handling curriculum content. 643 

Kans Nurse. 2007;82(3):8-9. 644 

Reason for exclusion: Ineligible concept. 645 

144. Durham CF. Safe patient handling and movement: time for a culture 646 

change. Tar Heel Nurse. 2007;69(4):16-18. 647 

Reason for exclusion: Ineligible concept. 648 

145. Nelson A, Owen B, Lloyd JD, Fragala G, Matz MW, Amato M, et al. Safe 649 

patient handling and movement. Am J Nurs. 2003;103(3):32-43. 650 

Reason for exclusion: Ineligible concept. 651 

146. Spruce L. Safe Patient Handling and Movement. AORN J. 652 

2020;112(1):63-71. 653 

Reason for exclusion: Ineligible concept. 654 

147. Restrepo TE, Schmid FA, Gucer PW, Shuford HL, Shyong CJ, McDiarmid 655 

MA. Safe lifting programs at long-term care facilities and their impact on 656 

workers' compensation costs. J Occup Environ Med. 2013;55(1):27-35. 657 

Reason for exclusion: Ineligible concept. 658 

148. Relias Media. Safe lifting becomes standard practice. Hosp Case Manag. 659 

2013;21(2):26-28. 660 

Reason for exclusion: Ineligible concept. 661 



149. Patrick G. Risks of moving and handling. Nurs Stand. 2016;30(52):64-662 

65. 663 

Reason for exclusion: Ineligible concept. 664 

150. Ngan K, Drebit S, Siow S, Yu S, Keen D, Alamgir H. Risks and causes of 665 

musculoskeletal injuries among health care workers. Occup Med. 666 

2010;60(5):389-394. 667 

Reason for exclusion: Ineligible concept. 668 

151. Lee S, Faucett J, Gillen M, Krause N, Landry L. Risk perception of 669 

musculoskeletal injury among critical care nurses. Nurs Res. 670 

2013;62(1):36-44. 671 

Reason for exclusion: Ineligible concept. 672 

152. Holtermann A, Clausen T, Aust B, Mortensen OS, Andersen LL. Risk for 673 

low back pain from different frequencies, load mass and trunk postures 674 

of lifting and carrying among female healthcare workers. Int Arch Occup 675 

Environ Health. 2013;86(4):463-470. 676 

Reason for exclusion: Ineligible concept. 677 

153. Caspi CE, Dennerlein JT, Kenwood C, Stoddard AM, Hopcia K, Hashimoto 678 

D, et al. Results of a pilot intervention to improve health and safety for 679 

health care workers. J Occup Environ Med. 2013;55(12):1449-1455. 680 

Reason for exclusion: Ineligible concept. 681 

154. Makhoul PJ, Sinden KE, MacPhee RS, Fischer SL. Relative Contribution of 682 

Lower Body Work as a Biomechanical Determinant of Spine Sparing 683 

Technique During Common Paramedic Lifting Tasks. J Appl Biomech. 684 

2017;33(2):137-143. 685 

Reason for exclusion: Ineligible concept. 686 

155. Nam S, Song M, Lee S. Relationships of Musculoskeletal Symptoms, 687 

Sociodemographics, and Body Mass Index With Leisure-Time Physical 688 

Activity Among Nurses. Workplace Health Saf. 2018;66(12):577-587. 689 

Reason for exclusion: Ineligible concept. 690 

156. Kitagawa K, Uezono T, Nagasaki T, Nakano S, Wada C. Relationship 691 

between surface electromyography of the spinae erector muscles and 692 

subjectively adjusted step length in the supporting standing-up motion. J 693 

Phys Ther Sci. 2019;31(11):869-872. 694 

Reason for exclusion: Ineligible population. 695 



157. Alperovitch-Najenson D, Sheffer D, Treger I, Finkels T, Kalichman L. 696 

Rehabilitation versus Nursing Home Nurses' Low Back and Neck-Shoulder 697 

Complaints. Rehabil Nurs. 2015;40(5):286-293. 698 

Reason for exclusion: Ineligible concept. 699 

158. Davies N. Reducing your risk of back injury at work. Nurs Stand. 700 

2015;29(25):73. 701 

Reason for exclusion: Ineligible concept. 702 

159. Resnick ML, Sanchez R. Reducing patient handling injuries through 703 

contextual training. J Emerg Nurs. 2009;35(6):504-508. 704 

Reason for exclusion: Ineligible concept. 705 

160. Fragala G. Reducing Occupational Risk to Ambulatory Caregivers. 706 

Workplace Health Saf. 2016;64(9):414-419. 707 

Reason for exclusion: Ineligible concept. 708 

161. Owlia M, Kamachi M, Dutta T. Reducing lumbar spine flexion using real-709 

time biofeedback during patient handling tasks. Work. 2020;66(1):41-710 

51. 711 

Reason for exclusion: Ineligible population. 712 

162. Ann Adamczyk M. Reducing Intensive Care Unit Staff Musculoskeletal 713 

Injuries With Implementation of a Safe Patient Handling and Mobility 714 

Program. Crit Care Nurs Q. 2018;41(3):264-271. 715 

Reason for exclusion: Unable to access paper. 716 

163. Lipley N. Progress slow on safe handling policies. Emerg Nurse. 717 

2002;10(1):2. 718 

Reason for exclusion: Ineligible concept. 719 

164. Rugs D, Toyinbo P, Patel N, Powell-Cope G, Hahm B, Elnitsky C, et al. 720 

Processes and outcomes of the veterans health administration safe 721 

patient handling program: study protocol. JMIR Res Protoc. 722 

2013;2(2):e49. 723 

Reason for exclusion: Ineligible concept. 724 

165. de Castro A,B., Hagan P, Nelson A. Prioritizing safe patient handling: The 725 

American Nurses Association's Handle With Care Campaign. J Nurs Adm. 726 

2006;36(7-8):363-369. 727 

Reason for exclusion: Ineligible concept. 728 



166. Bhimani R. Prevention of Work-related Musculoskeletal Injuries in 729 

Rehabilitation Nursing. Rehabil Nurs. 2016;41(6):326-335. 730 

Reason for exclusion: Ineligible concept. 731 

167. Spruce L. Preventing Staff Member Injury Through Safe Patient Handling 732 

and Movement. AORN J. 2020;111(5):567-568. 733 

Reason for exclusion: Ineligible concept. 734 

168. Brown MR, Personeus K, Langan J. Preventing lower back pain among 735 

caregivers. Arch Phys Med Rehabil. 2015;96(7):1365-1366. 736 

Reason for exclusion: Ineligible concept. 737 

169. Homsted L. Preventing back injuries: safe patient handling and 738 

movement. Fla Nurse. 2004;52(3):3. 739 

Reason for exclusion: Ineligible concept. 740 

170. Bell J, Collins J, Galinsky TL, Waters TR. Preventing back injuries. Ala 741 

Nurse. 2009;36(2):16. 742 

Reason for exclusion: Ineligible concept. 743 

171. Blocks M. Practical solutions for safe patient handling. Nursing. 744 

2005;35(10):44-45. 745 

Reason for exclusion: Ineligible concept. 746 

172. Chan F, Hsu C, Lin H, Wang J, Su S, Huang C, et al. Physicians as well as 747 

nonphysician health care professionals in Taiwan have higher risk for 748 

lumbar herniated intervertebral disc than general population. Medicine. 749 

2018;97(1):e9561. 750 

Reason for exclusion: Ineligible concept. 751 

173. Alperovitch-Najenson D, Treger I, Kalichman L. Physical therapists 752 

versus nurses in a rehabilitation hospital: comparing prevalence of work-753 

related musculoskeletal complaints and working conditions. Arch Environ 754 

Occup Health. 2014;69(1):33-39. 755 

Reason for exclusion: Ineligible concept. 756 

174. Andersen LL, Vinstrup J, Villadsen E, Jay K, Jakobsen MD. Physical and 757 

Psychosocial Work Environmental Risk Factors for Back Injury among 758 

Healthcare Workers: Prospective Cohort Study. Int J Environ Res Public 759 

Health. 2019;16(22). 760 

Reason for exclusion: Ineligible concept. 761 

175. Vinstrup J, Madeleine P, Jakobsen MD, Jay K, Andersen LL. Patient 762 

Transfers and Risk of Back Injury: Protocol for a Prospective Cohort 763 



Study With Technical Measurements of Exposure. JMIR Res Protoc. 764 

2017;6(11):e212. 765 

Reason for exclusion: Protocol only. 766 

176. Blair S, Bratton M. Patient handling and time outs: The way to sustain 767 

safety. Nurs Manage. 2015;46(6):46-50. 768 

Reason for exclusion: Ineligible concept. 769 

177. Lee J, Kim S, Jung H, Koo J, Woo K, Kim MT. Participatory action 770 

oriented training for hospital nurses (PAOTHN) program to prevent 771 

musculoskeletal disorders. J Occup Health. 2009;51(4):370-376. 772 

Reason for exclusion: Ineligible concept. 773 

178. Tideiksaar R. Part I: Achieving safe resident handling. Director. 774 

2008;16(2):27-29. 775 

Reason for exclusion: Ineligible concept. 776 

179. Rodríguez-Acosta RL, Richardson DB, Lipscomb HJ, Chen JC, Dement JM, 777 

Myers DJ, et al. Occupational injuries among aides and nurses in acute 778 

care. Am J Ind Med. 2009;52(12):953-964. 779 

Reason for exclusion: Ineligible concept. 780 

180. Zubair A. Nurses at risk of injuries. Aust Nurs Midwifery J. 781 

2015;23(2):26-28. 782 

Reason for exclusion: Ineligible concept. 783 

181. NJSNA. NJSNA members participate in multi-state study to assess safe 784 

patient handling. N J Nurse. 2002;32(5):20. 785 

Reason for exclusion: Ineligible concept. 786 

182. Cameron SJ, Armstrong-Stassen M, Kane D, Moro FBP. Musculoskeletal 787 

problems experienced by older nurses in hospital settings. Nurs Forum. 788 

2008;43(2):103-114. 789 

Reason for exclusion: Ineligible concept. 790 

183. Caponecchia C, Coman RL, Gopaldasani V, Mayland EC, Campbell L. 791 

Musculoskeletal disorders in aged care workers: a systematic review of 792 

contributing factors and interventions. Int J Nurs Stud. 793 

2020;110:103715. 794 

Reason for exclusion: Ineligible concept. 795 

184. Gillespie T, Lane S. Moving the Bariatric Patient. Crit Care Nurs Q. 796 

2018;41(3):297-301. 797 

Reason for exclusion: Ineligible concept. 798 



185. Warren G. Moving and handling: reducing risk through assessment. Nurs 799 

Stand. 2016;30(40):49-58. 800 

Reason for exclusion: Ineligible concept. 801 

186. Wanless S, Page A. Moving and handling education in the community: 802 

technological innovations to improve practice. Br J Community Nurs. 803 

2009;14(12):530-532. 804 

Reason for exclusion: Ineligible concept. 805 

187. Theilmeier A, Jordan C, Luttmann A, Jäger M. Measurement of action 806 

forces and posture to determine the lumbar load of healthcare workers 807 

during care activities with patient transfers. Ann Occup Hyg. 808 

2010;54(8):923-933. 809 

Reason for exclusion: Ineligible concept. 810 

188. Winkelman C, Chiang L. Manual turns in patients receiving mechanical 811 

ventilation. Crit Care Nurse. 2010;30(4):36-44. 812 

Reason for exclusion: Ineligible concept. 813 

189. Cowley SP, Leggett S. Manual handling risks associated with the care, 814 

treatment and transportation of bariatric (severely obese) clients in 815 

Australia. Work. 2011;39(4):477-483. 816 

Reason for exclusion: Ineligible concept. 817 

190. Thompson S, Jevon P. Manual handling 1--assisted stand. The manual 818 

handling procedure to help a seated patient into a standing position. 819 

Nurs Times. 2008;104(50-51):36-37. 820 

Reason for exclusion: Ineligible concept. 821 

191. Dennerlein JT, O'Day ET, Mulloy DF, Somerville J, Stoddard AM, Kenwood 822 

C, et al. Lifting and exertion injuries decrease after implementation of an 823 

integrated hospital-wide safe patient handling and mobilisation 824 

programme. Occup Environ Med. 2017;74(5):336-343. 825 

Reason for exclusion: Ineligible concept. 826 

192. Stevenson A. Learning to handle patients safely. Nurs N Z. 827 

2009;15(4):24-25. 828 

Reason for exclusion: Ineligible concept. 829 

193. Thomas DR, Thomas YLN. Interventions to reduce injuries when 830 

transferring patients: a critical appraisal of reviews and a realist 831 

synthesis. Int J Nurs Stud. 2014;51(10):1381-1394. 832 

Reason for exclusion: Ineligible concept. 833 



194. Hignett S. Intervention strategies to reduce musculoskeletal injuries 834 

associated with handling patients: a systematic review. Occup Environ 835 

Med. 2003;60(9):E6. 836 

Reason for exclusion: Ineligible concept. 837 

195. Wyatt S, Meacci K, Arnold M. Integrating Safe Patient Handling and Early 838 

Mobility: Combining Quality Initiatives. J Nurs Care Qual. 839 

2020;35(2):130-134. 840 

Reason for exclusion: Ineligible concept. 841 

196. Dickinson S, Taylor S, Anton P. Integrating a Standardized Mobility 842 

Program and Safe Patient Handling. Crit Care Nurs Q. 2018;41(3):240-843 

252. 844 

Reason for exclusion: Ineligible concept. 845 

197. Przybysz L, Levin PF. Initial Results of an Evidence-Based Safe Patient 846 

Handling and Mobility Program to Decrease Hospital Worker Injuries. 847 

Workplace Health Saf. 2017;65(2):83-88. 848 

Reason for exclusion: Ineligible concept. 849 

198. Wanless S, Wanless SG. Improving training and education in patient 850 

handling. Nurs Times. 2011;107(23):17-19. 851 

Reason for exclusion: Ineligible population. 852 

199. Fragala G, Fragala M. Improving the safety of patient turning and 853 

repositioning tasks for caregivers. Workplace Health Saf. 854 

2014;62(7):268-273. 855 

Reason for exclusion: Ineligible concept. 856 

200. Park RM, Bushnell PT, Bailer AJ, Collins JW, Stayner LT. Impact of 857 

publicly sponsored interventions on musculoskeletal injury claims in 858 

nursing homes. Am J Ind Med. 2009;52(9):683-697. 859 

Reason for exclusion: Ineligible concept. 860 

201. Varnam W. How to mobilise patients with dementia to a standing 861 

position. Nurs Older People. 2011;23(8):31-36. 862 

Reason for exclusion: Ineligible concept. 863 

202. Taylor J. How to assist patients with sit-stand transfers. Nurs Stand. 864 

2017;31(37):41-45. 865 

Reason for exclusion: Ineligible concept. 866 

203. Serranheira F, Sousa-Uva M, Sousa-Uva A. Hospital nurses tasks and 867 

work-related musculoskeletal disorders symptoms: A detailed analysis. 868 



Work. 2015;51(3):401-409. 869 

Reason for exclusion: Ineligible concept. 870 

204. Enos L. Hidden costs: the case for ergonomics and safe patient handling. 871 

Oreg Nurse. 2010:5. 872 

Reason for exclusion: Ineligible concept. 873 

205. Worthington KA. Handling and moving patients--safely: protect patients 874 

and lighten your load. Am J Nurs. 2002;102(6):112. 875 

Reason for exclusion: Ineligible concept. 876 

206. Allen LK, Durham CE. Handle with care: a new curriculum for safe patient 877 

handling and movement at the University of North Carolina at Chapel 878 

Hill. Tar Heel Nurse. 2006;68(2):21-23. 879 

Reason for exclusion: Ineligible concept. 880 

207. Carlson AH. Handle with care. Rehab Manag. 2008;21(9):33-35. 881 

Reason for exclusion: Ineligible concept. 882 

208. AORN. Guideline Quick View: Safe Patient Handling and Movement. 883 

AORN J. 2018;108(2):223-227. 884 

Reason for exclusion: Ineligible concept. 885 

209. Link T. Guideline Implementation: Safe Patient Handling and Movement: 886 

1.8 www.aornjournal.org/content/cme. AORN J. 2018;108(6):663-674. 887 

Reason for exclusion: Ineligible concept. 888 

210. Hauk L. Guideline for safe patient handling and movement. AORN J. 889 

2018;107(6):10-12. 890 

Reason for exclusion: Ineligible concept. 891 

211. AORN. Guideline at a Glance: Positioning. AORN J. 2017;106(5):460-892 

465. 893 

Reason for exclusion: Ineligible concept. 894 

212. Trossman S. Getting a lift. ANA, CMA and RN efforts continue to build 895 

momentum for safe patient handling movement. Am Nurse. 896 

2007;39(4):1. 897 

Reason for exclusion: Ineligible concept. 898 

213. Thiede M, Liebers F, Seidler A, Gravemeyer S, Latza U. Gender specific 899 

analysis of occupational diseases of the low back caused by carrying, 900 

lifting or extreme trunk flexion--use of a prevention index to identify 901 

occupations with high prevention needs. Am J Ind Med. 2014;57(2):233-902 



244. 903 

Reason for exclusion: Ineligible population. 904 

214. Kayser SA, Wiggermann NE, Kumpar D. Factors associated with safe 905 

patient handling practice in acute care and its relationship with patient 906 

mobilization: A cross-sectional study. Int J Nurs Stud. 2020;104:103508. 907 

Reason for exclusion: Ineligible concept. 908 

215. Jootun D, MacInnes A. Examining how well students use correct handling 909 

procedures. Nurs Times. 2005;101(4):38-40. 910 

Reason for exclusion: Ineligible population. 911 

216. Hignett S, Crumpton E, Ruszala S, Alexander P, Fray M, Fletcher B. 912 

Evidence-based patient handling: systematic review. Nurs Stand. 913 

2003;17(33):33-36. 914 

Reason for exclusion: Ineligible concept. 915 

217. Johnsson C, Carlsson R, Lagerström M. Evaluation of training in patient 916 

handling and moving skills among hospital and home care personnel. 917 

Ergonomics. 2002;45(12):850-865. 918 

Reason for exclusion: Ineligible concept. 919 

218. Hallmark B, Mechan P, Shores L. Ergonomics: safe patient handling and 920 

mobility. Nurs Clin North Am. 2015;50(1):153-166. 921 

Reason for exclusion: Ineligible concept. 922 

219. Brusin JH. Ergonomics in radiology. Radiol Technol. 2011;83(2):141-157. 923 

Reason for exclusion: Ineligible concept. 924 

220. Ergonomic principles of safe patient handling. Healthc Hazard Manage 925 

Monit. 2003;16(5):1-7. 926 

Reason for exclusion: Unable to access paper. 927 

221. Dawson JM, Harrington S. Embracing safe patient handling. Nurs 928 

Manage. 2012;43(10):15-17. 929 

Reason for exclusion: Ineligible concept. 930 

222. Martin PJ, Harvey JT, Culvenor JF, Payne WR. Effect of a nurse back 931 

injury prevention intervention on the rate of injury compensation claims. 932 

J Safety Res. 2009;40(1):13-19. 933 

Reason for exclusion: Ineligible concept. 934 

223. Price C, Sanderson LV, Talarek DP. Don't pay the price: utilize safe 935 

patient handling. Nursing. 2013;43(12):13-15. 936 

Reason for exclusion: Ineligible concept. 937 



224. Holtermann A, Clausen T, Jørgensen MB, Aust B, Mortensen OS, Burdorf 938 

A, et al. Does rare use of assistive devices during patient handling 939 

increase the risk of low back pain? A prospective cohort study among 940 

female healthcare workers. Int Arch Occup Environ Health. 941 

2015;88(3):335-342. 942 

Reason for exclusion: Ineligible concept. 943 

225. D'Arcy L,P., Sasai Y, Stearns SC. Do assistive devices, training, and 944 

workload affect injury incidence? Prevention efforts by nursing homes 945 

and back injuries among nursing assistants. J Adv Nurs. 946 

2012;68(4):836-845. 947 

Reason for exclusion: Ineligible concept. 948 

226. Edlich RF, Hudson MA, Buschbacher RM, Winters KL, Britt LD, Cox MJ, et 949 

al. Devastating injuries in healthcare workers: description of the crisis 950 

and legislative solution to the epidemic of back injury from patient lifting. 951 

J Long Term Eff Med Implants. 2005;15(2):225-241. 952 

Reason for exclusion: Ineligible concept. 953 

227. McKinney M. Curbing injuries from moving patients. Mod Healthc. 954 

2015;45(13):28. 955 

Reason for exclusion: Ineligible concept. 956 

228. Stevens L, Rees S, Lamb KV, Dalsing D. Creating a culture of safety for 957 

safe patient handling. Orthop Nurs. 2013;32(3):155-164. 958 

Reason for exclusion: Ineligible concept. 959 

229. Stenger K, Montgomery LA, Briesemeister E. Creating a culture of 960 

change through implementation of a safe patient handling program. Crit 961 

Care Nurs Clin North Am. 2007;19(2):213-222. 962 

Reason for exclusion: Ineligible concept. 963 

230. Kotejoshyer R, Punnett L, Dybel G, Buchholz B. Claim Costs, 964 

Musculoskeletal Health, and Work Exposure in Physical Therapists, 965 

Occupational Therapists, Physical Therapist Assistants, and Occupational 966 

Therapist Assistants: A Comparison Among Long-Term Care Jobs. Phys 967 

Ther. 2019;99(2):183-193. 968 

Reason for exclusion: Ineligible concept. 969 

231. Black JM, Salsbury S, Vollman KM. Changing the Perceptions of a Culture 970 

of Safety for the Patient and the Caregiver: Integrating Improvement 971 

Initiatives to Create Sustainable Change. Crit Care Nurs Q. 972 



2018;41(3):226-239. 973 

Reason for exclusion: Ineligible concept. 974 

232. Rose MA, Drake DJ, Baker G, Watkins FR, Waters W, Pokorny M. Caring 975 

for morbidly obese patients: safety considerations for nurse 976 

administrators. Nurs Manage. 2008;39(11):47-50. 977 

Reason for exclusion: Ineligible concept. 978 

233. Alberta RN. Care for your back and it will love you back. Alta RN. 979 

2013;68(4):26-27. 980 

Reason for exclusion: Ineligible concept. 981 

234. Knibbe JJ, Knibbe NE, Waaijer E. Assessments of patients with a 5-982 

category or a 3-category practical classification system: validity and 983 

practicality. Work. 2012;41 Suppl 1:5655-5656. 984 

Reason for exclusion: Ineligible concept. 985 

235. Burdorf A, Koppelaar E, Evanoff B. Assessment of the impact of lifting 986 

device use on low back pain and musculoskeletal injury claims among 987 

nurses. Occup Environ Med. 2013;70(7):491-497. 988 

Reason for exclusion: Ineligible concept. 989 

236. Hwang J, Ari H, Matoo M, Chen J, Kim JH. Air-assisted devices reduce 990 

biomechanical loading in the low back and upper extremities during 991 

patient turning tasks. Appl Ergon. 2020;87:103121. 992 

Reason for exclusion: Ineligible concept. 993 

237. Nathenson P. Adapting OSHA ergonomic guidelines to the rehabilitation 994 

setting. Rehabil Nurs. 2004;29(4):127-130. 995 

Reason for exclusion: Ineligible concept. 996 

238. Stutzman S. A rehabilitation hospital approach to safe patient 997 

movement. Nebr Nurse. 2010;43(3):12. 998 

Reason for exclusion: Ineligible concept. 999 

239. Johnson CL, Demass Martin S,L., Markle-Elder S. A national solution to 1000 

patient handling injuries. Am J Nurs. 2007;107(9):73-75. 1001 

Reason for exclusion: Ineligible concept. 1002 

240. Lees L. A guide for HCAs on safe patient transfers. Nurs Times. 1003 

2013;109(26):20-22. 1004 

Reason for exclusion: Ineligible concept. 1005 

Reason for exclusion: Ineligible concept. 1006 



241. Dutta T, Holliday PJ, Gorski SM, Baharvandy MS, Fernie GR. A 1007 

biomechanical assessment of floor and overhead lifts using one or two 1008 

caregivers for patient transfers. Appl Ergon. 2012;43(3):521-531. 1009 

Reason for exclusion: Ineligible concept. 1010 

242. Choi SD, Brings K. Work-related musculoskeletal risks associated with 1011 

nurses and nursing assistants handling overweight and obese patients: A 1012 

literature review. Work. 2016;53(2):439-448. 1013 

Reason for exclusion: Ineligible concept. 1014 

243. Bolin M. Workplace safety in the surgical suite: OSHA's effect. AORN J. 1015 

2012;96(1):1. 1016 

Reason for exclusion: Ineligible concept. 1017 

244. Spratt D, Cowles Jr C,E., Berguer R, Dennis V, Waters TR, Rodriguez M, 1018 

et al. Workplace safety equals patient safety. AORN J. 2012;96(3):235-1019 

244. 1020 

Reason for exclusion: Ineligible concept. 1021 

245. Peled K. Workplace safety assessment and injury prevention in hospital 1022 

settings. Work. 2005;25(3):273-277. 1023 

Reason for exclusion: Ineligible concept. 1024 

246. Converso A, Murphy C. Winning the battle against back injuries. RN. 1025 

2004;67(2):52-82. 1026 

Reason for exclusion: Ineligible concept. 1027 

247. Stetler CB, Burns M, Sander-Buscemi K, Morsi D, Grunwald E. Use of 1028 

evidence for prevention of work-related musculoskeletal injuries. Orthop 1029 

Nurs. 2003 Jan;22(1):32-41. 1030 

Reason for exclusion: Ineligible concept. 1031 

248. Jabłońska R, Gralik M, Królikowska A, Haor B, Antczak A. The Problem of 1032 

Back Pain Among Nurses of Neurology and Neurosurgery Wards. J Neurol 1033 

Neurosurg Nurs. 2016;5(3):84-91. 1034 

Reason for exclusion: Ineligible concept. 1035 

249. Bakola H, Zyga S, Stergioulas A, Kipreos G, Sheikhzadeh A, 1036 

Panoutsopoulos G. The "Perception of Musculoskeletal Risk Factors 1037 

(PMRF)" for Operating Room Nurses (ORN): Translation and Cultural 1038 

Adaption of the Questionnaire in the Greek Language. Int J Caring Sci. 1039 

2017 May;10(2):834-841. 1040 

Reason for exclusion: Ineligible concept. 1041 



250. Jarus T, Ratzon NZ. The implementation of motor learning principles in 1042 

designing prevention programs at work. Work. 2005;24(2):171-182. 1043 

Reason for exclusion: Ineligible concept. 1044 

251. Gallagher AM, Gilligan R, McGrath M. The effect of DVD training on the 1045 

competence of occupational therapy students in manual handling: A pilot 1046 
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Data extraction instrument 1658 

Author, 
Year, 
Country of origin 

Aims/ 
purpose  

Study type Setting Participant 
profession 

Participant: 
Age, 
Gender, 
Years of experience, 
Sample size 
 

Patient 
population 

Outcome measure: 
Domain, 
Measurement tools 

Date of 
extraction 
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Outcome measure count and references 1660 

Outcome measure Measurement tool Relative Count 

Kinematics Video 3 [29,33,40] 

 Goniometer 3 [26,35,40] 
 

Inclinometer 2 [22,24] 
 

Observation 2 [31,33] 
 

Lumbar motion monitor 2 [23,26] 
 

OPTOTRAK 1 [27] 
 

Tri-axial accelerometer 1 [41] 
 

Tri-axial goniometer 1 [26] 
 

Vicon 1 [28] 
 

Posture Dosimeter 1 [33] 
 

Photo   1 [40] 

Physical demands EMG 7 [23,25,26,28,35,37,50] 

 Borg scale 3 [19,37,44] 

  Video 1 [25] 

  Accelerometer 1 [41] 

  Interviews 1 [33] 

  Heart rate 1 [21] 

  VAS  1 [38] 

Tasks performed Observation 7 [21,22,33,46,51,52] 
 

Videos 2 [33,42] 
 

Survey 2 [45,49] 

 Ergonomic Assessment 
 

1 [29] 

Kinetics Digitised video 5 [27,36,37,40,50] 

  Force platforms 3 [36-38] 

  Force transducers 3 [36,37,43] 

  Tri-axial load cell 1 [2] 

  Physical workload index  1 [31] 

Safety Observation 4 [19,30,33,52] 
 

Staff training 2 [18,44] 
 

Video 2 [20,30] 
 

Photo 1 [20] 
 

Survey  1 [45] 

WRMSD Incidence 3 [18,19,39] 

  Risk factors  1 [20] 

Staff perceptions/ 
opinions 

Focus groups 3 [47,48,52] 

 Interviews 2 [34,46] 
 

Questionnaire 1 [30] 
 

24-h survey 1 [49] 
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