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Abstract

Background Falls are common among older people in long-term care facilities (LTCFs). Falls cause considerable
morbidity, mortality and reduced quality of life. Of numerous interventional studies of fall prevention interventions in
LTCFs, some reduced falls. However, there are challenges to implementing these interventions in real-world (non-trial)
clinical practice, and the implementation techniques may be crucial to successful translation. This systematic review
thus aimed to synthesise the evidence on implementation strategies, implementation outcomes and clinical out-
comes included in fall prevention intervention studies.

Methods A systematic search of six electronic databases (PubMed, CINAHL, EMBASE, PsycINFO, SCOPUS, Web of
Science) and eight grey literature databases was conducted, involving papers published during 2001-2021, in English
or Arabic, targeting original empirical studies of fall prevention interventions (experimental and quasi-experimental).
Two seminal implementation frameworks guided the categorisation of implementation strategies and outcomes: the
Expert Recommendations for Implementing Change (ERIC) Taxonomy and the Implementation Outcomes Frame-
work. Four ERIC sub-categories and three additional implementation strategies were created to clarify overlapping
definitions and reflect the implementation approach. Two independent researchers completed title/abstract and
full-text screening, quality appraisal assessment, data abstraction and coding of the implementation strategies and
outcomes. A narrative synthesis was performed to analyse results.

Results Four thousand three hundred ninety-seven potential papers were identified; 31 papers were included,
describing 27 different fall prevention studies. These studies used 39 implementation strategies (3—17 per study).
Educational and training strategies were used in almost all (n =26), followed by evaluative strategies (n=20) and
developing stakeholders'interrelationships (n = 20). Within educational and training strategies, education outreach/
meetings (n=17), distributing educational materials (n=17) and developing educational materials (n=13) were the
most common, with 36 strategies coded to the ERIC taxonomy. Three strategies were added to allow coding of once-
off training, dynamic education and ongoing medical consultation. Among the 15 studies reporting implementation
outcomes, fidelity was the most common (n =8).

Conclusion This is the first study to comprehensively identify the implementation strategies used in falls preven-
tion interventions in LTCFs. Education is the most common implementation strategy used in this setting. This review
highlighted that there was poor reporting of the implementation strategies, limited assessment of implementation
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outcomes, and there was no discernible pattern of implementation strategies used in effective interventions, which

should be improved and clearly defined.

Trial registration This systematic review was registered on the PROSPERO database; registration number:

CRD42021239604.

Keywords Falls prevention, Older person, Long-term care, Residential care, Implementation, Feasibility

Background

Falling is a substantial health problem, as one of the most
common geriatric syndromes among older people and
linked to significant morbidity and mortality. The World
Health Organisation (WHO) reports that approximately
30-50% of people aged 65 or above experience a fall at
least annually, and 40% fall recurrently [1]. While falling
is a problem in all health care settings, long-term care
facilities (LTCFs) have the highest rate of falls of any set-
ting — more than three times the rate of community set-
tings, with an estimated 1.7 falls per resident-year [2, 3],
and ranging between 3-13 falls per 1,000 bed days [4].
Indeed, half of residents in LTCFs experienced a fall more
than once per year [5].

Falls often leads to physical and psychological conse-
quences and economic burdens. One-third of residents
suffer physical injuries after falling, most commonly hip
fracture, estimated to occur in 3—-5% annually [6]. Falls
also produce psychological consequences such as depres-
sion, fear of falling, loss of confidence and decreased
quality of life among residents [2, 7]. Falls in LTCFs are
associated with a considerable economic burden to
health care systems through prolonged hospitalisation.
According to the National Institute for Clinical Excel-
lence (NICE), the annual costs of falls and fall-related
fractures are 2.3 and 1.7 billion pounds sterling, respec-
tively [8]. Furthermore, fall-related death is considered
the second most common cause of death globally [9]. The
WHO (2021) estimates that 684,000 individuals die from
falls each year, and it was reported in 2015 that 23% to
40% of fatal injuries in older people are due to falls [9, 10].

Falls are caused by various factors, including intrinsic
factors, extrinsic factors and behaviour-related factors,
and often result from a combination of factors. Intrinsic
factors include chronic diseases, cognitive impairment,
ageing, etc. Extrinsic factors include environmental haz-
ards and medication, while behaviour-related factors
linked to risk-taking and threat appraisal range from fear
of falling on one side to risk-taking behaviour and impul-
sivity on the other [11-14]. Fall prevention interventions
have been developed for LTCFs to identify and reduce
risk factors related to falls and to reduce the rates of falls
and fall-related injuries [5, 15]. They are typically multi-
component interventions that provide standardised fall
prevention interventions to reduce two or more risk

factors related to falls. However, single intervention and
multi-factorial interventions (i.e., where the intervention
was tailored to the identified risk factors and needs of the
residents) have also been described in the literature [16].
Interventions typically include exercises, staff education,
environmental modification, medication review, etc.) [15,
16].

Many systematic reviews (SRs) and meta-analyses
(MAs) have explored the effectiveness of fall prevention
interventions in LTCFs [17-25] In 2015, Vlaeyen et al.
published an SR and MA, reporting that fall preven-
tion interventions overall reduced recurrent faller rates
significantly, by 21%, but not the number of falls or fall-
ers [18]. Within these studies, multifactorial interven-
tions, as opposed to single or multiple interventions,
appeared to reduce the number of fallers and recurrent
fallers. Staff training as a single intervention appeared to
increase the number of falls in two (low quality) studies.
Lee et al., who conducted an MA in 2017, reported that
exercise interventions reduced the fall rate substantially,
and also decreased the number of falls and the fall rate
when combined with other fall interventions [17]. Vita-
min D supplementation also reduced the fall rate as a
single intervention, according to a Cochrane collabora-
tive review published in 2018, whereas other single or
multifactorial interventions did not [23]. This review also
noted the uncertainty of the effect of various fall pre-
vention interventions in reducing the risk of falls. More
recently, Gulka et al’s SR and MA in 2020 indicated that
all types of fall interventions reduced the numbers of
falls (27%), fallers (20%), and recurrent fallers (30%) [22].
Exercise as a single intervention reduced the number of
fallers (36%) and recurrent fallers (41%), respectively.
However, it was reported that exercise interventions
overall did not reduce falls, only exercise with a balance
component, or using a technical device (like a balance
board) or lasting over 6 months in duration [22]. It was
also noted that staff education and training intervention
revealed benefits in reducing falls and recurrent falls,
unlike other single interventions [22].

Thus, the evidence for fall prevention interventions
in LTCFs exist is mixed, reflecting the exact interven-
tion in “single intervention” studies (with more evidence
for exercise than staff education), the cohort studied (i.e.
frailty and cognitive status influence outcomes), and the
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choice of outcome itself (e.g. falls, or fallers, or recurrent
fallers). Clinicians work with older people who have vary-
ing levels of frailty, morbidity and functional capacity, and
encounter many barriers to implementing fall prevention
interventions in LTCFs [3, 26]. In 2017, an SR of eight
mixed-methods studies found 27 barriers to implementing
fall prevention interventions in LTCFs, with the most cited
barriers as follows: staff feeling overwhelmed, helpless,
frustrated and concerned about their ability to control falls
management; staffing issues; limited knowledge and skills;
and poor communication [27]. These challenges might
impact on the success of fall prevention interventions, and
thus it is necessary to identify techniques to facilitate the
implementation of fall prevention interventions in LTCFs.

Implementation strategies are defined as “the methods
and techniques used to enhance the adoption, implemen-
tation, and sustainability of a clinical programme or prac-
tice” [28]. Strategies such as audits and feedback, tailored
strategies, educational meetings and educational outreach
have been shown to improve the implementation of evi-
dence-based care [29-32]. The successful implementation
of fall prevention interventions can be achieved via multi-
faceted influential strategies (e.g., audits and feedback,
educational meetings, local opinion leaders) and strategies
tailored to the needs of the clinical context, as determined
by participants, that help staff, organisations and patients
to overcome barriers and adopt a clinical intervention in
real-world clinical settings [33]. The implementation strat-
egies used, and how the implementation process is carried
out (which is in turn assessed using implementation out-
comes), may have an impact on the intervention’s effec-
tiveness [34]. Nonetheless, previous SRs of fall prevention
interventions in LTCFs have not included implementation
strategies or outcomes. This review thus aims to synthe-
sise the evidence on implementation strategies used to
support fall prevention interventions in LTCFs, and also
to describe the implementation outcomes included in the
studies and how they were measured; along with clinical
outcomes (i.e., Fall-related outcomes).

Methods

A narrative SR was planned, given the nature of the top-
ics of interest (implementation strategies and implemen-
tation outcomes) and the expected methodological and
clinical heterogeneity of the studies. The SR was regis-
tered on the International Prospective Register of Sys-
tematic Reviews (PROSPERO) database (registration
number CRD42021239604) and the protocol was pub-
lished in BMJ Open [35]. The SR reporting followed the
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guideline [36, 37].
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Eligibility criteria

All fall prevention intervention studies incorporating
using experimental and quasi-experimental designs
were included, considering single-site and cluster ran-
domised controlled trials (RCTs), feasibility studies
for RCTs (including pilot studies), pre and post-test
design and quality improvement empirical studies. We
only included qualitative studies, RCT protocol papers
or mixed methods papers that accompanied eligible
RCTs or pre-post studies, where these provided more
detail on intervention implementation and clarified
the context of implementation strategies (i.e., proto-
col papers). These complementary papers were not
included in the quality appraisal process, but their
content was used to aid our interpretation and syn-
thesis of the main study. The inclusion and exclusion
criteria were based on the Population, Intervention,
Comparison, Outcome (PICO) framework, presented
in Table 1. All relevant studies were published in Eng-
lish or Arabic (based on the authors’ native languages),
between January 1, 2001, and December 31, 2021. The
search dates reflected the relative newness of the field
of implementation science such that no relevant data
was expected prior to 2000.

Information sources and search strategy

After consulting with a medical librarian at University
College Cork regarding search strategy terms and elec-
tronic and grey literature databases, a search was car-
ried out on PubMed, CINAHL, EMBASE, Psyc INFO,
SCOPUS and Web of Science for published interven-
tion studies. In addition, a search was conducted for all
published theses on OPEN GREY, Open Access Theses
and Dissertations (OATD), ProQuest, British Library
EThOS, EBSCO Open dissertation, RIAN, LENUS and
CORA, to include studies where usable data existed in
a published thesis but where paper publications were
still in progress or there was a possibility of publication
bias. The search was limited to the last 20 years, until
31% December 2021. Search terms and medical subject
headings (MeSH) incorporated keywords such as "long-
term care facilities”, "fall prevention" and "implemen-
tation outcomes", including free or controlled terms,
combined with Boolean operators (see “Additional file 1
for search terms used, and PubMed database search
strategy sample”). We conducted a forward and back-
ward citation search of the studies included and a man-
ual search for any related feasibility or implementation
papers using the names of intervention study authors.
We also hand-searched the reference lists of the pub-
lished SRs on this topic.
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Table 1 Inclusion and exclusion criteria according to the PICO framework

Population Inclusion:

- All staff members in LTCFs* working with older people (aged 65 and above)
- Mixed population LTCFs were included where the intervention implementation in the older population was reported separately
- Mixed settings (i.e., including staff in rehabilitation units) were included only if LTCF-related data was reported separately
*LTCFs are defined by the WHO as follows: “Long-term care services include traditional health service such as management of chronic
geriatric conditions, rehabilitation, palliation, promotion and preventative services that enable older people, who experience significant declines
in capacity, to receive the care and support that allow them to live a life consistent with their basic rights, fundamental freedoms and human

dignity" [38]; this includes nursing homes and care homes
Exclusion:

- The intervention was not directed at the staff of the LTCF

- Studies included only individuals aged under 65, or had data that was not reported separately for the older people within a mixed-

age population

- Studies relating only to specific sub-populations in LTCFs (e.g., long-stay mental health residents, people with cognitive issues, intel-

lectual disability, etc.)
- Studies conducted outside of an LTCF

Intervention

Inclusion: Fall prevention interventions, whether a single-component or multifactorial/multicomponent intervention, where there was

an implementation strategy or implementation process described
Exclusion: Studies where the implementation strategy or process was not described

Comparison Inclusion: Usual care or other interventions
Exclusion:There was no restriction on the comparator used in eligible studies
Outcomes Inclusion/Exclusion:

The studies were not restricted based on the reported outcomes
Our main focus was implementation outcomes (e.g., adoption, fidelity, etc.) [34]We also collated clinical outcomes in terms of the fall-
related outcomes (noting that these were reported in various ways, such as fall risk reduction, fall rate reduction, time to first fall, occur-

rence of injurious falls, etc.) and staff-related outcomes

Selection process

Two reviewers (NA, LA) independently assessed the
abstracts and titles of all papers retrieved to identify
potentially relevant studies for a full review, using the
evidence synthesis software Covidence (www.covid
ence.org). The software was used to eliminate the dupli-
cate studies. Three independent reviewers (NA, LA and
LO) then screened the full texts of all papers eligible for
inclusion. All disagreements were resolved by a sen-
ior researcher (ST). In addition, two senior research-
ers (ST, NC) peer-reviewed and screened randomly
selected papers to ensure the quality of the two screen-
ing phases: title/abstracts (100 checked) and full texts
(50 checked). The consistency of all papers included
was finally double-checked by a senior researcher (RM).

Data collection process and data items

Two independent reviewers (NA, LA) extracted data
from papers included. The data were compared, and
any disagreement was resolved by discussing until con-
sensus was reached. The extraction table included the
following details: first author, publication year, coun-
try, study design, study duration (intervention and
follow-up periods), participant eligibility criteria and
sample size (e.g., patient criteria, staff criteria), par-
ticipant data, fall intervention characteristics (e.g., type
of intervention, usual care or control intervention),
implementation strategy, implementation outcomes

(e.g., fidelity) and intervention outcome (i.e., direct fall-
related outcomes).

The outcomes (or outcome domains) of the present
review were as follows. Firstly, the implementation
strategies of fall prevention interventions were catego-
rised and labelled using the Expert Recommendation
for Implementing Change taxonomy (ERIC) [39, 40].
This framework provides a comprehensive definition of
73 discrete implementation strategies, mapped under
nine subheadings. This list was developed by research-
ers and expert clinicians, generating expert consensus
on a common set of terms and definitions, refining the
original compilation implementation strategy list of
Powell et al. (2009) from health care and mental health
care literature [41]. The descriptions of the implemen-
tation strategies in many studies can be varied, lead-
ing to difficulty in comparing and categorising them;
selecting ERIC in this review facilitated a more system-
atic description and reporting of the implementation
strategies, regardless of terminology discrepancies.

Secondly, the implementation outcomes were cat-
egorised based on the Proctor et al. taxonomy, which
defines eight implementation outcomes: feasibility,
fidelity, adoption, appropriateness, implementation
cost, sustainability, acceptability and penetration [34,
42]. An expert group from the implementation sci-
ences developed the implementation outcome tax-
onomy to identify the precise concept for labelling
the implementation process by collating definitions of
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implementation outcomes and determining the distinc-
tions between them.

The clinical outcome of interest was the effect of the
intervention on fall reduction, which was reported in dif-
ferent ways in intervention studies, in terms of fall risk
reduction, fall rate reduction, time to first fall, etc. We
considered the primary outcome without distinguishing
between injurious and non-injurious falls, and secondary
outcomes (e.g., mortality rate) are not presented in this
review.

Risk of bias assessment

Two independent reviewers (NA, LA) assessed the qual-
ity of the papers included using the relevant checklists
for RCT and quasi-experimental studies from the Joanna
Briggs Institute (JBI) Critical Appraisal Tool, in which
these checklists assessed studies according to a total of 13
and nine assessment criteria, respectively [43, 44]. All dis-
agreements were resolved by discussion. Each item was
rated as "yes", "no", "unclear" or "not applicable", based on
whether or not the information was obviously reported
or if the criteria were irrelevant to the study [45]. One
point was given to every criterion rated "yes", whereas 0
was given to criteria rated "no", "unclear" or "not applica-
ble". Following this, a total score for each study was cal-
culated by adding all of the “yes” responses for each study
out of 13 criteria for RCT and nine criteria for quasi-
experimental studies. The authors a priori decided to not
exclude papers based on their quality appraisal results,
so as to be able to include quasi-experimental and qual-
ity improvement studies which were likely to have useful
implementation data.

Synthesis methods

A narrative synthesis was undertaken because of the
methodological and clinical heterogeneity of the stud-
ies included in this review (both variety in intervention
components and outcome measures), and a metanaly-
sis was not practical. Two independent reviewers (NA,
LA) coded each study’s implementation strategies data
according to the best match with the labels and defini-
tions for the 73 ERIC strategies, then synthesised them
into the nine subheadings. To code strategies we used
the definitions in the published ERIC taxonomy and the
detailed descriptions contained in the supplementary
files of that paper. We used NVivo software (QSR Inter-
national) to organise the data for the coding and label-
ling process, and we resolved any conflict via discussion.
There was a challenge in coding some education-related
text to ERIC strategies, where the described strategy did
not fit into an existing ERIC strategy. As a result, addi-
tional strategies, in terms of frequency, mode of deliv-
ery, variety of information delivery techniques, and
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consultation-focused strategies, were required. Similarly,
the implementation outcomes were coded and synthe-
sised using Proctor’s taxonomy, considering the actual
measurement of their outcome and data reporting from
the target population. A senior researcher (SM) checked
all implementation strategy and outcome coding.

Coding assumptions

When coding implementation strategies, we made the
following assumptions: firstly, all references to the assess-
ment of environment hazards and modification, such
as rugs, slippery floors, electrical cords, floor lighting at
night, etc., or the assessment/repair of assistive devices,
when provided as a core component of the intervention,
were excluded from coding, because these were consid-
ered clinical interventions for preventing falls. Although
we excluded environmental modifications because they
were clinical interventions for preventing falls, we did
include infrastructure changes at the organisation level,
because they support the implementation of interven-
tion strategies. Secondly, any references to educating
residents as part of the intervention were not coded,
despite being similar to the “prepare patients to be active"
implementation strategy, because this is a part of a fall
prevention intervention, not an implementation inter-
vention. Thirdly, we used the ERIC label “create a learn-
ing collaborative” for studies where there were efforts to
bring together the intervention providers, although the
collaboration purpose was not always clear. Fourthly,
we categorised references to staff reminders as “clini-
cians’ reminders” strategies, without detailed descrip-
tion, because such information was not stated in the
paper. This assumption was made to ensure that even
the minimum level of content of any strategies was
acknowledged. In addition, any reference to individuals
who assisted staff in their practice by providing problem-
solving, discussion or support, whether involving internal
or external facilitators, was coded under the “facilitation”
strategy.

Some strategies involved both audit and feedback,
whereas other interventions only implemented audit;
we grouped these together, noting which aspect was
used. Similarly, the development and the distribution
of educational material were deemed likely to occur
together, and so were grouped together, unless the
study explicitly described using existing educational
material sourced from elsewhere. Furthermore, the
definition of the strategy “conduct educational outreach
visits” contained many aspects of teaching delivery and
was broad in scope based on the detailed description in
the ERIC supplementary file. To more accurately cap-
ture the nature of the strategy, we adapted four subcat-
egories of an existing strategy (i.e., education meeting/
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outreach) based on the mode of delivery (e.g., in-service
vs online) and frequency of education/training deliv-
ery (e.g., once off vs ongoing sessions). When using a
variety of information delivery methods (i.e., dynamic
training versus dynamic education), a distinction has
been made between training (e.g., group discussion)
and education (e.g., videos, posters). We distinguished
references to “ongoing consultation strategies” (which
provided consultations focused on fall prevention
implementation strategies) from references to medical
consultation to solve medical problems linked to falls.
Thus, three additional strategies have been identified
under one of the ERIC subheadings, namely training
and educating stakeholders. All new subcategories and
strategies developed in this SR that were not found in
ERIC lists were added to the codebook (see “Additional
file 4”).

Reporting bias assessment

We contacted the authors of studies where only the
abstracts or trial protocols were published, to seek full-
text articles and we included published theses to avoid
potential publication bias for unpublished negative
studies or slow publication of thesis results.
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Result

Study selection

We identified 4,397 papers from the search of all data-
bases and other resources. After duplicate studies were
removed, 3,027 unique papers remained for title/abstract
screening. Of these, 2,832 papers were irrelevant and
excluded based on titles/abstracts, leaving 195 papers
for full-text screening. In total, 27 studies met our eligi-
bility criteria and were included [46-72], and four addi-
tional papers related to two of the intervention studies
were included to provide more detail on the intervention
implementation [73-76] (See Fig. 1).

Study characteristics

Overall, 7 out of 27 studies included were cluster ran-
domised controlled trials (CRCTs) [60—66]. The remain-
ing studies were quasi-experimental studies, 14 of which
were peer-reviewed journal articles [46—59] and six of
which were published theses [67-72]. A pre-post design
accounted for the majority of the quasi-experimental
studies, and nine of these were quality improvement pro-
jects. Additionally, two out of 4 additional papers were
protocol papers [74, 76], while the other two referred to
a single intervention. In the first, the validated process of
fall outcomes was measured using clinical vignettes and

c Papers identified from:
.g e Databases (n=1,865) Papers removed before screening:
3 e Published theses databases . Duplicate Papers removed
= (n=2,520) > (n=1,370)
§ e  Other sources (n=12)
= e Total (n=4,397)
) \ 4
zs&er}gsctsgig%%d7?y title and ——»| Papers were irrelevant (n=2,832)
o
=
c
S
3] Papers assessed for full-text Papers excluded, with reasons
@ eligibility _ 3| (n=164)
(n=195) * patient population (n=37)
o setting (n=29)
o study design (n=23)
— e intervention (n=43)
¢ abstract only available (n=14)
L ; ) » not targeted at staff (n=12)
= Stu_dles |n_c2lt;ded in the final ¢ mixed population setting without
E review (n=27) separation (n=5)
g And additional papers that gave » non-English/Arabic language (n=1)
= more detail on 2 of these studies
— (n=4) For more details, see Additional file 5

Fig. 1 PRISMA flow diagram of study selection and inclusion process. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71
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chart abstraction in a cross-sectional study within CRCT
[75]. The second was a qualitative study comparing staff
descriptions of the learning climate, the use of social con-
structivist learning processes and outcomes between the
intervention and control groups [73].

In total, 17 studies were conducted in the United
States; six were in European countries (Spain, Poland,
Sweden, Belgium, Germany and Scotland) [47, 51, 54, 60,
63, 66]; three were in Australia or New Zealand [56, 61,
65], while one study was conducted in Japan [58]. Over-
all, 10 out of 27 studies were conducted in nursing homes
[47, 49-52, 54, 59, 63, 64, 66]; four involved skilled nurs-
ing facilities [57, 67, 69, 71]; one was in a state-provided
veterans home [55]. In total, 16 were carried out at single
sites [46-48, 50, 53, 54, 56, 58, 59, 67-72, 77]. In eleven
studies, the intervention was directed at nursing staff
only (i.e., registered nurses, certified nurses’ assistants,
licensed practical nurses) [46, 48, 56, 58, 63, 66—71]. Nine
studies delivered a single fall-prevention intervention
(e.g., staff education) [48, 52, 62, 63, 65, 67, 68, 70, 71],
while nine included multi-component interventions (i.e.,
a standardised approach for all participants) [46, 49, 50,
55, 59, 64, 66, 69, 72], and nine were multi-factorial inter-
ventions that tailored the intervention to the needs of the
participants and the residents [47, 51, 53, 54, 56, 60, 61,
77]. The majority of intervention components concen-
trated on training and educating staff in falls risk assess-
ment, risk factor modification, and post-fall management
and medication review (see Table 2). The duration of the
included interventions ranged from four to 104 weeks,
and most (21 studies) involved falls interventions last-
ing 26 weeks or less. Only eleven studies included fol-
low-up periods after the intervention, ranging from 13
to 52 weeks. Ten studies involved control groups, eight
of which received usual care, while two studies provided
interventions to control groups (Table 2).

Risk of bias in studies

The quality appraisal scores for the seven cluster RCTs
ranged from six to nine out of the 13 criteria in the JBI
tools. Three studies scored 9 s, while three studies scored
8 s, and one study was assessed as having six of the evalu-
ation criteria. The lack of the blinding of participants
and of those who administered the interventions was the
weakest area of the cluster RCTs included. The 20 quasi-
experimental study scores ranged from four to seven for
the nine criteria of the JBI checklist; 10 studies received
5 s, while seven studies received 6 s, two studies received
4 s and one study scored 7 out of all the appraisal crite-
ria, as the use of control groups was limited in the studies
included. As planned, no studies were excluded based on
the quality appraisal results; all studies included were of
low to moderate quality (Additional file 2).

Page 7 of 38

Implementation strategy descriptions

Across 27 studies, this review identified 39 implementa-
tion strategies used in falls prevention interventions, of
which 36 strategies were aligned directly with the ERIC
list. Three strategies from the ERIC Taxonomy were
added to better reflect the implementation approach:
once-off training, dynamic education and the provision
of ongoing medical consultation strategies. The number
of discrete implementation strategies per study varied
from 3 to 17. Table 3 provides an overview of the ERIC
implementation strategies used, grouped into nine ERIC
subheadings, and “Additional file 3” provides detailed
descriptions of the implementation strategies in all
studies.

Most studies used multiple implementation strategies
to support the delivery of the fall prevention interven-
tion. As per Table 3, one study reported implementation
strategies in eight categories [46], two studies in six cate-
gories [49, 54], three studies in five categories [50, 55, 61],
while eight [47, 53, 5658, 62, 64, 65] and ten [51, 52, 59,
60, 66—69, 71, 72] respectively reported implementation
strategies in either four or three categories. Three studies
[48, 63, 70] discussed implementation strategies in two
and one categories, respectively.

The most frequent categories of implementation strat-
egy in the studies included in this review related to the
following: training and educating stakeholders (n=26);
the use of evaluative and iterative strategies and the
development of stakeholders’ interrelationships (n=20);
providing interactive assistance (n=14); supporting cli-
nicians (n=10); changing infrastructure (n=>5); tailoring
to the context (n=4); engaging consumers (n=2); and
utilising financial strategies (n=1). The results are organ-
ised according to these groups.

Train and educate stakeholders

The three most common implementation strategies used
in this group were conducting an education outreach/
meeting (n=17), distributing educational materials
(n=17) and developing educational materials (n=13)
(for more details, see “Additional file 3”). In the 17 stud-
ies which involved an education outreach/meeting for
improving staff knowledge, 12 studies of which [46, 48,
56, 60, 61, 63, 64, 67, 68, 70-72] involved in-service
education sessions at organisational sites; one study
[55] included a virtual education session, and one study
incorporated in-person and teleconference sessions [52].
Ten studies included once-off education sessions rang-
ing from a number of hours in a single day to a number
of days in a single week [46, 47, 60, 61, 63, 67-70, 72].
Seven studies involved ongoing education sessions, such
as monthly or quarterly [48, 52, 55, 56, 58, 64, 71].
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Table 3 Implementation strategies used in LTCF falls preventions interventions
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Green denotes a study that reduced falls rates (n=10); yellow that there was a non-significant trend towards reduced falls rates (n=4); and red where the study had no effect or an adverse effect on falls

rates (n=3).

Green denotes a study that reduced falls rates (n = 10); yellow that there was a non-significant trend towards reduced falls rates (n =4); and red where the study had
no effect or an adverse effect on falls rates (n=3)
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In total, 17 studies distributed educational mate-
rial physically or online (e.g., via notebooks, posters,
brochures or manual training materials [48, 49, 52,
53, 56, 57, 61-67, 69-72]. Thirteen studies involved
the development of new educational materials related
to interventions (e.g., presentations, falls forms, vid-
eos, modules) [48, 49, 52, 61-66, 69, 71, 72, 77]. Six
studies focused on improving staff skills via frequent
ongoing training (i.e., workshops) [48, 49, 53, 64, 65,
77],whilst five involved once-off training days/hours,
also in the form of workshops [50, 51, 54, 62, 66]. We
identified two studies that concerned both staff edu-
cation (knowledge) and training (skills) [48, 64]. The
strategy of making training dynamic was used in five
studies by varying the learning style of training to
ensure it was interactive (e.g., group discussions, sto-
rytelling and role play, problem-solving) [49, 62-64].
One study used dynamic education strategies (i.e.,
acronyms, pictures, videos) [68], and two studies used
dynamic strategies for both training and education [48,
71]. Two studies [48, 49] provided ongoing consulta-
tion to support the implementation strategy needed
for fall prevention, whereas one study involved ongo-
ing clinical consultation with experts to solve medi-
cal problems [58]. One study fostered a collaborative
learning environment by creating a specific collabora-
tive learning strategy connecting all staff participating
in the intervention with the fall prevention resources
and encouraging them to use them through continu-
ous networking meetings [65].

Developing stakeholder interrelationships

Eight studies used the identification and preparation of
champions for supporting implementation in sites, [46,
49, 54, 55, 67-69, 72], while one study only reported the
process of identifying champions (ref single study). Seven
studies used advisory workgroups including formal groups
of falls teams or multi-disciplinary committees to provide
recommendations on implementation [49, 50, 52, 58, 59,
72, 77]. Seven studies held weekly/monthly meetings with
clinician implementation teams to reflect implementation
efforts and issues as an integrated part of interventions
[46, 50, 53, 54, 58, 60, 64]. Six studies employed leadership
recruitment, design and training to support changes in
care plans, monitor staff performance and offer interven-
tion recommendations [49, 55, 56, 61, 62, 67]. Two stud-
ies captured and shared local knowledge of staft to allow
them to discuss their experiences with current fall issues
and techniques they applied to prevents falls [55, 71]. One
study promoted staff to weave a network by creating a
group-to-group and individual-to-individual relationship
map to improve staff interaction and communication [64].
One study used a coalition-building strategy by describing
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all of the interventions and activities that were required to
participate in the study [49].

Using evaluative and iterative strategies

Eleven out of the 27 studies developed and implemented
tools for quality monitoring (i.e., falls forms, flow charts,
log, checklists, staft diaries) [49-51, 53, 54, 60, 65, 66, 69,
72, 77]. Six studies purposefully re-examined the imple-
mentation to assess the success of, and impediments to,
interventions and to track progress [46, 49, 55, 56, 68,
72]. Six studies conducted audits and provided feedback
by informing staff about the implementation outcomes
and progress [55, 56, 64, 77], and two of them only con-
ducted audits, without feedback [58, 61]. Five studies
developed and organised quality monitoring systems for
monitoring the outcomes using software programs, or
tracking reports, or via clinical documentation processes
[49, 50, 59, 67, 72]. Four studies conducted local needs
assessments relevant to their current fall approaches to
determine the need for interventions [49, 54—56]. One
study assessed readiness [55], and one included five small
cyclical test changes to complete a fall risk intervention
tool with refinement in each cycle [54].

Providing interactive assistance

Eleven studies employed facilitation strategies that
provided staff encouragement and support in their
responsibilities as implementers of the intervention, in
problem-solving processes and in managing interper-
sonal staff communication problems, using researchers,
organisational coaches, external consultants and paid
facilitators [46-50, 54, 61, 62, 64, 65, 71]. Three studies
used local professionals’ (e.g., nurses, coaches) to pro-
vide technical assistance for implementation concerns
[54, 55, 59]. Three studies involved clinician supervision
(e.g., weekly supervision visits) [46, 49, 51]. Two studies
included centralised technical assistance systems such as
weekly visits to support staff for the purpose of filling in
falls forms and open discussion calls to answer questions
and troubleshoot [59, 63].

Supporting clinicians

Clinicians were given reminders in seven studies via elec-
tronic reminders in the registration systems or labelling/
colouring dots on residents’ profiles, on armbands, or
reminders in residents’ rooms [46, 47, 52, 56, 61, 66, 77].
Four studies created new clinician teams to implement
interventions [55, 62, 70, 77]. One study revised profes-
sional roles by outlining their responsibilities [47].

Changing infrastructure
Two studies changed the physical structure and equip-
ment in sites (the placement of laundry receptacles in
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hallways, the use and storage of housekeeping and main-
tenance equipment, and the location of a fall registry)
[46, 47]. Two changed record systems on falls risk assess-
ment tools in the registration systems [47, 49]. One study
mandated change by obtaining support for the interven-
tions from divisions of general practice [65]. One study
started to disseminate information in a more organised
way, as two senior care assistants and two nurses on site
took responsibility for initiating huddles [54].

Adopting and tailoring to the context

Three studies promoted adaptability of the intervention
(e.g., exercise interventions or care plans tailored to the
residents’ needs based on assessment and staff commu-
nication procedures) [49, 50, 58]. One study used tailored
strategies to address barriers (e.g., translating educational
sessions for non-English-speaking staff) [46].

Engaging consumers
Two studies involved family caregivers in educational
sessions and root cause analysis activities [53, 54].

Utilising financial strategies

One study altered incentive/allowance structures by com-
pensating staff who attended educational sessions on
their days off [46].

Implementation outcomes description

Implementation outcomes were identified and syn-
thesised from 15 of the 27 studies, with four studies
reporting two or three implementation outcomes [52,
53, 55, 57]. Table 4 shows how each study’s implementa-
tion outcomes were measured. Most studies used both
administrative data (i.e., medical records or other docu-
mentation) and/or self-reported data (audits of staff/facil-
ities, self-reports) to assess implementation outcomes.
Fidelity (n=8) was the most commonly reported imple-
mentation result outcome [47, 49, 50, 52, 55, 56, 61, 62],
measured as the level of compliance with interventions
conducted, at either the facility level or the staff level.
Three studies evaluated the acceptability of the training
by surveying staff satisfaction [48, 53, 55], whereas one
study reported acceptability, but this was at the level of
the resident, based on how many of them did not agree
to do their recommend exercises or activities, which was
documented by monitoring staff [57]. Similarly, three
studies assessed adoption by determining the percent-
age of residents who completed entire fall risk assess-
ment and exercise regimens from all residents referred to
a physiotherapy programme and could be evaluated, as
well as the uptake of interventions by staff at each facility
[51, 55, 64]. One study measured the level of participation
in executing the programme at the facility, to determine
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penetration [52]. One study evaluated feasibility by moni-
toring the implementation process for completing fall
intervention tools over The Plan-Do-Study-Act (PDSA)
cycles; the falls champions were unable to complete the
use of the tools when tested among new residents [54].
Only one study reported appropriateness, but this was
at the level of the resident, based on residents’ rejection
of an exercise programme due to their health status, and
their performance was monitored by staff [77]. One study
reported the nursing care implementation cost by calcu-
lating how long it takes an average nurse to complete a
falls assessment risk tool (Downton index) and multiply-
ing it by the nursing wage per hour [63]. The sole imple-
mentation outcome that was not addressed in any of the
studies presented was sustainability.

Intervention effectiveness

Because the studies included varied significantly in terms
of study aims, outcomes, assessments, intervention dura-
tions and follow-up timing, a descriptive summary of the
interventions’ effects on primary outcomes was provided,
such as fall-related outcomes and staff-related outcomes.
Although the effectiveness of the interventions was not
the primary focus of this SR, we described the interven-
tions’ effects in Table 2, where the exact effect sizes and,
confidence intervals and p values are presented where
available. To present data on the types of strategies used
in studies that reduced falls rates, and those that did not,
we colour-coded Table 3 to show that non-significant or
neutral/adverse studies for falls rates (n=4; n =3 respec-
tively) used a similar range of implementation strategies
to the 10 effective studies, highlighting to the absence of
a clear pattern of which implementation strategies are
most effective.

Fall-related outcomes
Overall, 25 out of 27 studies reported fall-related out-
comes; fall rates and the number of falls were the most
common clinical outcome reported in all studies, while a
few reported fall-related injuries and fall-related circum-
stances. Regarding fall rates, 10 reported effective reduc-
tions of fall rates [46, 50, 53, 54, 58, 60, 68, 69, 71, 72],
while four reported a reduction of falls without statisti-
cal significance [51, 52, 55, 77]. However, Rask et al. indi-
cated that the fall rate in the intervention group remained
unchanged [49]. Keres et al. reported that the fall rate
increased and was higher in the intervention groups dur-
ing implementation compared to control groups [61],
while Ward et al. found no change in the fall rate for both
pre- and post-intervention across both groups [65].
Twelve studies determined that there was a decrease in
the number of falls [47, 53, 56, 58—60, 66—69, 71, 77]. In
contrast, two study reported a reduction of falls without
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statistical significance between both groups [63, 66], and
Keres et al. reported an increase in the number of falls
in the intervention groups. Four studies reported on
recurrent falls or reported the number of fallers. Won-
grakapnich et al. indicated a reduction in frequent falls
[53], whilst Kato et al. reported that the number of fall-
ers increased in both groups [58]. Colon-Emeric et al.,®
reported no effect and no differences between groups
concerning the recurrent fall rate [64]. Hofmann et al.
reported the number of fallers and the percentage of
recurrent falls during the follow-up year without making
any comparisons or statistical analysis pre-post interven-
tions [59].

Four studies reported on fall-related characteristics.
Jackson et al. found that half of falls occurred during the
day, and the majority fell in their bedroom. Hofmann
et al. reported that the most common fall period was dur-
ing the 3—-11 p.m. shift, and Ogundu et al. reported that
the evening shift had no reduction in the number of falls
with their intervention. Meanwhile, Lomax et al. found
that the night shift had a greater number of falls, and that
rising from beds and walking were the most common
activities associated with fall incidents.

Seven studies measured fall-related injuries; two of
them reported a significant reduction of injuries from
falls [53, 55], while one study indicated an increasing
number of fall-related injuries in the intervention group
[61]; Keto et al., conversely, reported that the number of
injuries and the number of injured persons decreased
significantly in the intervention groups compared to con-
trol groups, which had an increase in injured persons but
no change in the number of injuries [58]. Two studies
reported no statistically significant change in fall injuries
in intervention or control groups [62, 64], while Jackson
et al. reported the quality assurance documentation for
the average number of injuries during the intervention
[50]. Moreover, two studies reported fall-related fracture
injuries; one indicated a reduction in hip fractures rate
compared to before the intervention [59], while the other
found no difference in the number of femoral fractures
between both groups [65].

Six studies that were CRCTs reported no differ-
ences between intervention and control groups in the
fall rate, fall-related injuries or recurrent falls [61-66].
In contrast, Jensen et al. indicated a statistically signifi-
cantly reduced number of falls and fall rates between
the intervention and control groups, with no differences
in time to first falls between the two groups [60]. From
the quasi-experimental studies, only three had a control
group. Two reported no significant differentiation of fall
rate between groups [52, 61], whereas another reported
a relative reduction in the falls rate in the intervention
group, although the number of fallers increased in both
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[58]. Some studies included other fall-relevant outcomes,
(e.g., vitamin D prescription, etc.) which are detailed in
Table 2.

Staff-related outcomes

Four studies measured staff knowledge using surveys;
three reported a positive effect on improving their
knowledge [46, 50, 68], whereas one reported no sig-
nificant effect [71]. Three studies measured nursing staff
self-efficacy and reported a positive impact [48, 58, 70].
Staff motivation and empowerment was measured in one
study, and effective results were noted [58]. Staff commu-
nication was measured by Colon-Emeric et al.,? with no
effect nor difference between groups [64].

Discussion

Many SRs have described intervention effectiveness as
regards the clinical effectiveness of fall prevention inter-
ventions among LTCF residents; however, this is the first
SR to synthesis the interventions’ implementation strat-
egies and implementation outcomes in order to provide
insight into how they have been used in LTCF fall preven-
tion interventions. Two frameworks from the implemen-
tation science, namely the ERIC implementation strategy
and Proctor implementation outcome taxonomies, were
used to synthesise the implementation strategies used
and outcomes, as these were described in various ways,
with varying terms used for the same strategy in some
cases.

The findings identified that 39 implementation strate-
gies were used across 27 fall-prevention studies target-
ing LTCF staff. Training-and-education implementation
strategies were the most popular. Other SRs also found
that educational strategies were comprehensively used,
targeting health workers to change their professional
practice or behaviour [78-82]. A recent SR published in
2020, found that staff education interventions on how to
prevent falls among residents have benefits for minimis-
ing falls and recurrent falls [22]. The studies included in
this SR incorporated multi-faceted strategies and educa-
tion sessions, and distributed educational materials were
commonly used. The studies used varied frequencies and
modes of education and training delivery. The delivery
methods included formal lectures, teleconferences, edu-
cation calls. Focussing on the frequency of education
delivery (once or continuous) helped to understand the
educational implementation process. We established sub-
categories regarding frequency and delivery mode related
to education meetings/outreach strategies in order to
clarify overlapping definitions. We also identified other
non-ERIC-codable strategies related to staff education
and training: once-off training, dynamic education, ongo-
ing medical consultation.
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Some studies focused on enhancing staff skills through
hands-on training, whether once-off or ongoing, includ-
ing different interactive learning and training activities
(e.g., problem-solving skills). They showed a mixture of
passive (e.g., distribute education material) and active
(dynamic education/consultation) education strategies,
as previous literature indicates that passive education
strategies are highly likely to be ineffective for adherence
[83]. However, not all studies reported the educational
dose durations, which is an integral part of describing
the education sessions. This is consistent with a previ-
ous scoping review, which found that there are many falls
prevention education programmes available for health
workers, but that many aspects of reporting education
programmes are of poor quality [84].

Vlaeyen et al. identified 27 barriers for staff in terms
of implementing fall interventions in LTCFs, reporting
that a lack of staff knowledge and skills was one of the
most common barriers, requiring a focus on fall preven-
tion interventions, as it is considered a changeable factor
[27]. This aligns with our review, where the most com-
mon strategies used for implementing fall prevention
interventions in LTCFs were education and training,
reflecting their perceived status as modifiable and influ-
ential on care. Moreover, identifying barriers and facili-
tators is a strategy that is considered a critical precursor
to determining the best implementation methods and
processes, allowing the use of evidence-based interven-
tions to address the barriers. Additionally, it has been
found that tailored strategies to address determinants
of interventions during practice are considered effective
for improving health worker performance, support for
uptake, and determining an adequate implementation
strategy [31]. This review identified limited use of evalu-
ation of barriers/facilitators at the level of staff/facilities
before conducting the interventions and hence tailoring
of the implementation strategies to address barriers, with
only one study doing so. This may have affected the suc-
cess of the implementation of the others.

Our findings also identified that most studies used
a combination of strategies for fall interventions (e.g.,
audits/feedback, facilitation, education outreach/
meetings, clinicians’ reminders and leadership). These
strategies have been identified as the most influential
strategies in terms of success in complex interventions
by supporting health workers in their real-world prac-
tice [29, 30, 32, 82, 85, 86]. Moreover, all of the studies
used a varying number of strategies, ranging from three
to 17 strategies. This review gained insight into strate-
gies that were used regularly, as well as the multi-faceted
nature of implementation strategies, in terms of the total
number of strategies or the degree of use of strategies
that are reported to be the most influential (e.g., audits/
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feedback), but it did not reveal the relative impact of sin-
gle or combined implementation strategies. It is essential
to consider the relationships between the quantity and
combination of strategies used and the success of their
implementation [87].

Although many studies measured implementation out-
comes, 12 studies did not. Fidelity was the most com-
monly measured implementation outcome, in eight
studies. It was reported based on levels of compliance
with delivering the falls intervention(s), but this, when
used as a sole implementation outcome, is not enough to
assess behaviour change or full adoption of the interven-
tion. The findings also revealed varying lengths of study
duration and follow-up. Only a few studies included
short-term follow-up measurements. Sustainability,
one of Proctor et al’s eight implementation outcomes,
requires a follow-up period for the measurement of long-
term compliance, and reflects the impact of interven-
tion implementation in terms of continued acceptability,
effectiveness and adaptability, as is required in a real
clinical setting [88]; this review did not identify any study
that reported on it.

According to the literature, the healthcare system is
burdened by fall-related costs, reported to be approxi-
mately 4 million bed days (£2.3 billion per year), and 50%
of these costs involve hospitalisation [8, 88]. However,
we found only a few references to fall-related costs. One
study employed one of the nine financial ERIC strategies,
titled “Alter incentive/allowance structures’, to compen-
sate staff who attended the education session on their
day off, but otherwise there was an absence of the use of
financial strategies, as found in other SRs [79]. Another
considered the delivery cost as an outcome, without any
cost—benefit analysis. More information related to fall-
related costs is needed, as it is significant for implement-
ing fall prevention interventions in LTCF. Indeed, a SR
found that multifactorial fall prevention interventions
were beneficial in reducing the fall rate in LTCF only
when combined with external resources and financing
[20].Economic evaluations are vital for clarifying the cost
benefits of making clinical and policy decisions about fall
prevention in LTCFs. This should be the focus of future
implementation work in falls prevention interventions in
LTCEFs.

Although the majority of the studies in our SR reported
a significant positive effect on fall-related outcomes,
there was heterogeneity in the studies in terms of study
aims, outcomes, assessments, intervention durations and
follow-up timing, as previously reported by others [78].
Two of the studies measured staff-related outcomes (i.e.,
staff knowledge) only. In the others, there was variable
reporting of falls indices such as fall rates, the number
of fallers, and so on. This led us to narratively describe
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the results and, in this review, there was no discernible
pattern of strategies used exclusively in effective fall pre-
vention interventions. Future research on fall prevention
must therefore explicitly describe the effectiveness of
implementation strategies on implementation outcome
and clinical outcomes.

Despite the fact that a wide variety of implementa-
tion strategies were identified, detailed reporting of how
strategies were applied, along with the implementation
outcomes in the studies included, were under-reported.
Therefore, the effectiveness of fall interventions was
often attributed to the programmes, without regard for
what implementation strategies had the greatest impact.
Ongoing efforts to operationalise and measure imple-
mentation outcomes is necessary, as has been previously
described [79].

Thus, this review highlights that there is a lack of con-
sistency in reporting implementation strategies and out-
comes, leaving no possibility to conclude what eventually
influences the prevention of falls among LTCF residents.
This points to the need for more research to identify the
relationship between the implementation strategies and
both clinical and implementation outcomes in the future.

Limitations and strengths

The present SR has made a novel contribution to imple-
mentation science by providing a comprehensive syn-
thesis of implementation strategies used for LTCF fall
prevention interventions. The SR’s processes and analy-
ses were double-checked and reviewed. Even though
we included only English and Arabic texts, we excluded
only one paper based on language, so the potential
impact of language bias is likely negligible. We included
published theses to reduce publication bias; an exten-
sive search strategy of multiple grey literature data-
bases might have further reduced possible publication
bias, but the quality of the data would likely be low. We
did not exclude studies based on the quality appraisal
scores, with a view to being as inclusive as possible of
studies that reported implementation strategies and
outcomes in LTCF fall prevention. The majority of the
studies included were quasi-experimental studies. Oth-
ers were cluster RCTs; however, this approach does
not produce the same level of confidence as RCTs, and
it makes it difficult to compare between studies. There
is also a limitation to a narrative synthesis due to the
heterogeneity of the studies included, as compared to
meta-analysis.

The ERIC and Proctor implementation outcome tax-
onomies are seminal implementation frameworks that
provide a unified language for clearly understanding
implementation strategies and outcomes, respectively.
However, ERIC definitions of strategies are broad, and
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they include many aspects that lead to overlap and con-
flict of some strategies’ definitions, which may hinder a
judgement concerning the labelling of some strategies
(e.g., conducting education outreach/meetings). Moreo-
ver, there was a wide variety in the degree of reported
details regarding the components of strategies. The results
were weighted similarly for all studies that used the same
strategy. To completely comprehend the effects of strate-
gies, more detailed description and standard reporting of
the implementation strategies using precise terminology
is required. Proctor et al. have provided recommendations
on how to specify implementation strategies designed to
improve specific implementation outcomes, including the
following: naming, describing and specifying the strate-
gies [28]. The use of specific implementation guidelines
such as the Standard for Quality Improvement Report-
ing Excellence (SQUIRE) and the Standard for Reporting
Implementation Studies (StaRI) could help to standardise
descriptions of strategies [89].

Conclusion

This is the first study to synthesis the comprehensive
implementation strategies used in LTCFs as regards falls
prevention interventions. Many implementation strate-
gies have been used, with education being the most com-
mon. Outside of the ERIC lists, three novel educational
strategies were identified: providing once-off training,
dynamic education and ongoing medical consultation.
This review highlighted difficulties in learning from the
implementation of fall prevention interventions, espe-
cially in relation to poor reporting of the implementation
strategies used and implementation outcomes, which
should be improved and clearly defined in future stud-
ies. There was no discernible pattern of implementation
strategies used in effective interventions; thus, future
falls prevention research needs to clearly describe the
implementation along with the clinical intervention, and
both clinical and implementation outcomes need to be
included.
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