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Abstract

Background: Hospital falls remain a frequent and debilitating problem worldwide. Most hospital falls prevention
strategies have targeted clinician education, environmental modifications, assistive devices, hospital systems and
medication reviews. The role that patients can play in preventing falls whilst in hospital has received less attention.
This critical review scopes patient falls education interventions for hospitals. The quality of the educational designs
under-pinning patient falls education programmes was also evaluated. The outcomes of patient-centred falls
prevention programs were considered for a range of hospital settings and diagnoses.

Methods: The Arksey and O'Malley (2005) framework for scoping reviews was adapted using Joanna Briggs Institute
and PRISMA-ScR guidelines. Eight databases, including grey literature, were searched from January 2008 until February
2020. Two reviewers independently screened the articles and data were extracted and summarised thematically. The
quality of falls prevention education programs for patients was also appraised using a modified quality metric tool.

Results: Forty-three articles were included in the final analysis. The interventions included: (i) direct face-to-face patient
education about falls risks and mitigation; (i) educational tools; (iii) patient-focussed consumer materials such as
pamphlets, brochures and handouts; and (iv) hospital systems, policies and procedures to assist patients to prevent
falls. The included studies assessed falls or education related outcomes before and after patient falls prevention
education. Few studies reported incorporating education design principles or educational theories. When reported,
most educational programs were of low to moderate quality from an educational design perspective.

Conclusions: There is emerging evidence that hospital falls prevention interventions that incorporate patient
education can reduce falls and associated injuries such as bruising, lacerations or fractures. The design, mode of
delivery and quality of educational design influence outcomes. Well-designed education programs can improve
knowledge and self-perception of risk, empowering patients to reduce their risk of falling whilst in hospital.
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Background

Falls in hospitals remain an ongoing concern, despite
world-wide recognition of this persistent problem [1].
Rates vary widely across hospitals globally and typically
range from 3 to 11 falls per 1000 bed days [2—4]. Around
25% of hospital falls are injurious, and result in fractures,
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soft-tissue injuries and fear of falling [5-7]. As reported in
the National Institute for Health and Care Excellence
(NICE) guidelines [8], hospitalised older adults are at risk
of falling due to factors such as ill health, co-morbidities,
anaesthetics, pain, medications, polypharmacy and muscle
weakness, yet many patients do not realise their risk [9—
12]. Patient education is one strategy to address this gap
by increasing engagement in falls prevention programs [6,
13]. Alongside clinician education, medication manage-
ment, multi-disciplinary reviews, environmental modifica-
tions, assistive devices, and hospital systems and policies,
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education assists patients to self-manage their own falls
risk [6, 14—17].

Patient education is important because there can be a
mismatch between perceived and actual falls risk whilst in
hospital [10-12]. Hospital falls risks have been historically
assessed using tools such as the Falls Risk Assessment
Tool (FRAT) [18], St Thomas’s Risk Assessment Tool
(STRATIFY) [19] and the Hendrich II Fall Risk Model
[20]. Some of these assign a falls risk score to each patient
[18-20]. Clinicians can also use their clinical judgement
and application of research evidence on a case-to-case
basis to determine falls risk. Carefully considered,
evidence-based decision making can assist the selection of
individualised falls prevention interventions [21]. Unfortu-
nately, some patients appear to engage in risk taking be-
haviours that increase their falls risk [22] such as not
pressing the call bell when needing to walk to the toilet
[23], or not waiting for nurses to arrive before attempting
to mobilise, when they are unsafe to walk without supervi-
sion [12]. Particularly for people with poor balance, cogni-
tive impairment or gait disorders, there is an increased
falls risk whilst in hospital [12]. Up to 80% of falls occur
when patients are not observed [24]. Some patients initiate
risky decisions about mobility based on their own judge-
ments, without always seeking help from nurses or other
health professionals [25]. Others report feeling secure by
virtue of being in a hospital environment, even though
they are actually at high risk of falling [11, 22, 26]. Al-
though risk taking is not always problematic, it becomes
dangerous when excessive, poorly considered or not in a
supported environment [22].

Patient education aims to increase a person’s awareness
of their own falls risk and to provide them with strategies to
mitigate falls whilst hospitalised [27]. There are varying
levels of evidence for different methods of patient falls pre-
vention education, such as handouts [28, 29], videotapes
[30, 31], posters [32, 33], falls risk communication alerts
and assistive devices (such as sensors, wristbands and bed
alarms) [33, 34], and face-to-face discussions about safe
footwear and other interventions [35, 36]. Whilst education
is an aspect of most hospital falls prevention programs, few
studies have evaluated the outcomes or design of educa-
tional components, based on educational theory [14]. A sys-
tematic review by Lee et al. [37] reported preliminary
evidence for the benefits of delivering hospital patient edu-
cation informed by educational theory and the principles of
health behaviour change. Recent investigations add further
weight to the idea that falls mitigation interventions that in-
corporate evidence-based design are successful at reducing
falls [38-42].

For these reasons, we conducted a scoping review to
identify gaps in current research by summarising and
evaluating different sources of evidence from systematic
reviews, narrative literature reviews, clinical trials and grey
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literature [41, 42]. Given the potential for patient educa-
tion to mitigate hospital falls, this scoping review aimed to
(i) conduct an up to date search of hospital falls preven-
tion interventions pertaining to patient education; (ii) ap-
praise the design of hospital patient education programs
and; (iii) identify and critique variables, tools and measures
used to quantify changes in falls and associated outcomes.

Methods

Protocol and registration

The protocol for this scoping review incorporates frame-
works developed by Arksey and O’Malley [42], the Joanna
Briggs Institute [43] and the Preferred Reporting Items for
Systematic Reviews and Meta-analysis Extension for Scop-
ing Reviews (PRISMA-ScR) [44]. The methods were de-
scribed in detail in a published protocol [45].

Research question

The broad research question was "What are the findings of
current literature regarding patient falls prevention educa-
tion in hospitals?" [45] The specific questions were: (i) what
was the content of the patient education program? (ii) what
mode of delivery was used? (iii) was the design informed by
educational principles or evidence-based behaviour change
models? (iv) what were the main outcomes?

Identifying relevant studies

Eligibility criteria

Studies were included if they investigated hospital falls
prevention interventions that utilised patient education.
Educational interventions designed for the families of cog-
nitively impaired hospitalised patients were also included.
Educational interventions that were delivered in the emer-
gency department with the intent of only reducing falls
post-discharge were excluded. Also excluded were investi-
gations outside of the hospital setting or in paediatric popu-
lations. Non-empirical reports were excluded. Any studies
that were directed towards clinician education alone were
excluded. All study designs were included, such as quanti-
tative, qualitative and mixed-methods designs, to ensure
that the full breadth of literature was captured. Only Eng-
lish language studies were included.

Search

An initial limited search of PubMed and Cumulative Index
to Nursing and Allied Health Literature (CINAHL) was
conducted to identify key words and index terms. A quali-
fied librarian established a search strategy consisting of key
words and index terms, together with medical subject head-
ings (MeSH) related to falls prevention and patient educa-
tion in hospitals. This search strategy was conducted across
Allied and Complementary Medicine Database (AMED),
PubMed, the Cochrane Central Register of Controlled
Trials (CENTRAL), PsychINFO, CINAHL and Education
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Resources Information Center (ERIC) for articles published
from January 2008 to February 2020. Trove and ProQuest
Theses and Dissertations Global were searched for grey lit-
erature. Finally, reference lists of selected articles for full
text review were hand searched. An example search strat-
egy is in Additional file 1.

Study selection

The results from the searches were uploaded into Covi-
dence® (a web platform for systematic reviews) and du-
plicates were identified and removed. The title and
abstracts of articles were screened by two independent
reviewers (HH, LS). The same reviewers obtained and
assessed the full text of identified papers. Any discrepan-
cies were discussed and resolved through consensus.

Data charting

A data extraction chart was developed to identify the key
characteristics of each study as well as relevant information
regarding the characteristics of patient falls education. Two
reviewers independently charted the data and resolved in-
consistencies through discussion with a third researcher.
The variables included authors, publication year, country
of origin, aims, settings falls prevention methods, patient
characteristics, education program characteristics, meas-
urement tools and reported outcomes.

The quality of the patient falls education program for
each study was assessed by an independent researcher
(HH) using a quality metric (Additional file 2). Any uncer-
tainties were discussed with a second independent re-
search who also reviewed the articles, until consensus was
reached (DJ). We adapted the tool created by Kiegaldie
and Farlie [46] which assesses the quality of education
programs in falls prevention research for health profes-
sionals. The modified metric excludes clinician education
specific items and identifies components of the education
program such as the aim and setting, characteristics of the
learner and teacher, learning activities and evaluation of
the program. The scoring system assigned one point to
each ‘yes’ response and no points to each response that
was ‘no’ or ‘not stated’. A total of 0-6 points was consid-
ered to represent low quality, 7-12 points to represent
moderate quality and 13-17 to indicate high quality.

Collating, summarising and reporting the results

The data extracted were summarised using thematic ana-
lysis [45]. The studies were grouped by their design, char-
acteristics of education interventions and outcomes.
When a systematic review was identified, the studies re-
ported in that review were screened and added if they met
the inclusion criteria and were not already incorporated
into the search yield. As documented in our protocol
paper [45], systematic reviews were included to summar-
ise the highest level of evidence in current literature, in
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addition to narrative reviews, clinical research trials and
grey literature.

Results

Study characteristics

The search of the databases yielded a total of 9340 citations.
The flow of studies is presented as a PRISMA flow chart
(Additional file 3). Following full text review, 73 records
were excluded. Five systematic and three non-systematic
reviews were identified, and their references searched, pro-
viding an additional five articles to be included. A total of
43 articles were finally included in the current review (Add-
itional file 4). They were from the USA, Australia, Israel,
Singapore, China, Japan, Switzerland, the Netherlands and
Canada. The highest proportion of studies was from the
USA (n = 24).

Of the included articles, five were systematic reviews
(Table 1) [14, 37, 47-49], three were targeted literature re-
views [6, 50, 51], 10 were randomised controlled trials
(RCTs) (Table 2) [30-32, 34, 38, 52, 53, 55, 57], three were
qualitative studies [58—60], and three were unpublished
theses [61-63]. The remaining studies were quasi-
experimental trials (1 =18). Several of these utilised the
same overall data set yet reported different outcomes.
Haines et al. [64] examined economic evaluations of falls
prevention programs following an RCT [30]. Three qualita-
tive studies reported staff [58], educator [59] and partici-
pant perspectives [60] following an intervention carried out
in an earlier study [38]. For the purposes of this scoping re-
view, investigations such as these were analysed together.

Most of the trials were in an acute hospital setting (n =
22). Seven were conducted in sub-acute settings [36, 38,
52, 58-60, 65] and six included both acute and sub-acute
hospital wards [30, 53, 55, 64, 66, 67]. Six studies reported
including cognitively impaired patients [30, 36, 38, 52, 53,
65]. Only Haines et al. and Hill et al. conducted sub-group
analyses of cognitively impaired patients [30, 38].

Less than half of the studies trialled patient education
as a single intervention (n=11) [28-31, 35, 38, 55, 56,
61-63]. The remaining investigations reported multi-
factorial falls prevention programs that included a pa-
tient education component. Broadly, the falls education
interventions could be categorised as (i) direct education
of the patient about falls mitigation via face-to-face dis-
cussions that could include the use of videotapes [28—
31, 33-36, 38, 52, 53, 55, 58, 61-64, 66, 68—75]; (ii) edu-
cational tools such as posters on walls to prevent falls
[32, 33, 67, 69, 76]; (iii) consumer materials such as
pamphlets and written guides for patients and families
[28-33, 35, 38, 54-58, 61, 62, 64, 65, 68, 70-72, 74-76];
and (iv) hospital falls prevention systems, policies or
procedures that included an element of patient educa-
tion [32, 33, 36, 54].
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Content of patient falls education programs

Most hospital patient education programs focused on pro-
viding information to individuals about falls risks, and how
to prevent falling (Additional file 5). Some only reported
educating patients about risk whilst in hospital [29, 33].
Others reported educating patients more generally about
falls prevention strategies at home, in the community and
whilst in hospital [36, 67, 72, 76]. These instructions varied
between studies. Several delivered individualised patient
education based on risk factors that were identified through
risk assessments [32, 34, 53, 54, 63, 73, 74]. Examples in-
cluded using the call bell when needing to transfer, waiting
for the nurses to arrive to assist with mobility, encourage-
ment to use appropriate footwear and instructions about
using appropriate assistive devices to walk [32, 34, 53, 54,
63, 73, 74]. Two studies incorporated goal setting within
patient education [30, 38]. Another two reported engaging
the patient to identify their own falls risk [30, 33]. Some re-
ports did not provide enough description of the content of
the education program to enable replication of exact ele-
ments [30, 52, 57, 69, 70, 75].

Education delivery mode

A range of modes of patient falls education were used,
with some investigators implementing combinations of
approaches (Additional file 5). The most prevalent mode
was face-to-face education, where either hospital clinicians
or research staff delivered falls education directly to the
patient [34-36, 53, 66, 73]. Others used videotapes [62],
handouts [32, 54, 57, 65] or fall prevention posters [67] as
single modalities. Some combined face to face discussions
with handouts [28, 29, 56, 68, 71, 74, 75], videotapes [61,
63], posters [69, 72], or a combination of videotapes and
handouts [30, 31, 38]. Yet others combined handouts with
videotaped education [55, 70], posters [76], or with posters
and videotapes [33].

Educational design principles and models

The majority of articles in this review did not provide
any information on educational design, theoretical
models or guiding principles on which programs were
based (Additional file 5) [28, 31, 33-36, 52, 53, 57, 61,
63, 65-76]. Three reported the content of the education
program to be designed with reference to the Health Be-
lief Model [30, 38, 55]. The Health Belief Model poses
that health behaviour change occurs when an individ-
ual’s perception of threats, barriers, benefits and self-
efficacy are acknowledged and managed [77]. Three
studies designed falls education programs with consider-
ation of adult learning principles [29, 33, 38], which
posits that adults learn best when they have high self-
esteem, are active in knowledge gain, receive appropriate
feedback and have low levels of anxiety [78]. Others re-
ported taking into consideration the level of consumer
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literacy [32, 54], theoretical principles of educational de-
sign and communication [55], or principles of patient en-
gagement when designing the falls education program
[62]. Three investigations used the teach-back method to
assess what the patient learned. Based on this assessment
they targeted gaps in knowledge [35, 61, 73]. Another
study engaged patients with motivational interviewing to
encourage behaviour change to prevent falls [56]. Such
educational design principles reflected the recommenda-
tions of the Prevention of Falls Network Europe (Pro-
FaNE) guidelines, which advocate increasing awareness of
falls risk, positive self-identity, and self-management [79].

Education and fall outcomes

Education-specific outcomes

Educational outcomes were reported in six trials [29, 31,
54-56, 63]. Cerilo et al. [63], Dykes et al. [54], Hill et al.
[55] and Kuhlenschmidt et al. [31] assessed patient self-
perceived ratings of their falls risk. Cerilo et al. used the
Falls Risk Awareness Questionnaire (FRAQ) which is yet
to report validity and reliability [80]. Hill et al. and Kuh-
lenschmidt et al. both developed questionnaires to evaluate
knowledge, motivation and satisfaction [31, 55]. Kuh-
lenschmidt et al. reported validating their questionnaire
readability, accuracy, adaptability and reliability [31]. Dykes
et al. rated patient self-perceived falls risk using a Likert
scale [54]. All of these investigators noted that self-
perceived falls risk improved post falls-prevention interven-
tion. Hill et al, Huang et al. and Kuhlenschmidt et al. also
showed that patient education was effective in increasing
knowledge about predisposing factors to slips, trips and
falls [29, 31, 55].

Additional outcomes included patient confidence and
fear of falling. Cerilo et al., Kiyoshi-Teo et al. and Huang
et al. measured patient confidence in completing daily ac-
tivities together with fear of falling [29, 56, 63]. Cerilo
et al. and Kiyoshi-Teo et al. used the Falls Efficacy Scale
(FES) and Falls Efficacy Scale International-Short (FESI-S)
respectively [56, 63], while Huang et al. developed their
own survey to quantify self-efficacy [29]. Only Huang
et al. and Kiyoshi-Teo et al. showed an increase in self-
efficacy following hospital falls education [29, 56].

Cerilo et al. and Kiyoshi-Teo at al. quantified the level
of patient engagement in self-management behaviours
using the Patient Activation Measure (PAM) instrument
[56, 63]. Neither found significant improvements in pa-
tient engagement. Hill et al. [55] reported that patients
who received videotaped education were able to name
more falls strategies than patients who received written
education. They also had higher levels of motivation to
carry out falls mitigation strategies compared to the
group that received only written education [55]. Partici-
pants in the study by Dykes et al. gained knowledge of
falls prevention strategies [54] while Kiyoshi-Teo et al.
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did not find changes in falls prevention behaviours on
the Modified Falls Behavioural (M-FaB) scale [56]. Kuh-
lenschmidt et al. assessed participant willingness to ask
for assistance as well as their satisfaction with the falls
prevention education program [31]. They did not find
any change in willingness to ask for help although their
satisfaction with the program was high [31].

Fall-related outcomes

The fall-related outcomes varied. Most studies analysed
falls rates per 1000 patient days in control and experimen-
tal groups [30, 32, 38, 52—54, 65, 71, 73, 74, 76]. Others ei-
ther reported the raw number of falls in intervention and
control groups [35, 52, 53, 56, 69-71, 75, 76], falls risk ra-
tio (ratio of cumulative fall incidence in intervention
group to control group) [30, 34, 38, 52], falls rate ratio (ra-
tio of fall incidence rate in intervention group to control
group) [38, 53, 57], or odds ratio (ratio of the odds of fall-
ing in the presence or absence of the intervention) [38,
65]. The injury rates associated with falls were sometimes
given [28, 32, 38, 54, 68, 70, 71, 73]. Most of the trials
showed an improvement in falls outcomes, with seven
reporting otherwise [28, 30, 52, 53, 56, 66, 71]. Other out-
comes included the impact of falls prevention interven-
tions on staff knowledge and practice [31, 58, 71], patient
adherence to the falls prevention interventions [32, 61,
69], changes in gait and balance [66], and economic out-
comes [64, 68, 69]. Overall, the literature showed positive
benefits of hospital falls education.

A sub-group analysis of patients with cognitive impair-
ment was performed in two trials [30, 38]. While Haines
et al. [30] found similar rates of falls overall between pa-
tient education intervention and control groups, cogni-
tively impaired participants had a higher rate of falls with
injury compared with the control group. Hill et al. [38]
found that patients with cognitive impairment had less re-
duction in falls compared to those with intact cognition.

Quality of falls education programs

The studies reviewed scored comparatively low (n =19)
or moderately low on quality appraisals (n=12) (Add-
itional file 6). None had a high rating on the patient edu-
cation quality metric tool. Although most of the
education programs had clear aims and purposes, there
was seldom recognition of the learner’s prior knowledge
or experience. Many did not state if the clinicians or
teachers were qualified in teaching or whether they had
received training on the falls education program. Several
studies included descriptions of the patient learning ac-
tivities, although only a few assessed the learner’s know-
ledge or skills post intervention [29, 31, 35, 54-56, 61,
63, 73]. One investigation described evaluating the
process of the falls prevention education program by
assessing patient satisfaction with the program [31]. Hill
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et al. [60] published an evaluation of patient awareness,
knowledge and confidence to engage in falls prevention
strategies after they received education whilst in hospital
[38]. None of the remaining trials planned an evaluation
of the education program, such as seeking feedback from
participants.

Systematic reviews

Five systematic reviews examined falls prevention interven-
tions in different hospital settings (Table 1). The settings in-
cluded acute, sub-acute, rehabilitation, community and
residential care facilities. All systematic reviews evaluated
multifactorial interventions that incorporated a component
of patient education. Two assessed patient education as a
single intervention [14, 37]. Each systematic review used a
different critical appraisal tool. Three concluded that multi-
factorial interventions may reduce falls rates [14, 47, 49],
whereas one was not able to determine if patient falls edu-
cation alone was effective [14]. One systematic review of 26
studies that was conducted in 2014 concluded that patient
education alone or as a multifactorial intervention reduced
falls rates [37].

Discussion

This scoping review showed patient education to be an
important part of falls prevention in hospitals, whether
given as a single intervention or delivered within a multi-
factorial fall mitigation context. Several knowledge gaps
were identified. Most notably, many of the identified stud-
ies had a minimal focus on educational design and the
quality of education. Many were not designed according
to evidence-based educational principles or learning the-
ories. Few engaged patients in active learning, which is ar-
gued to be associated with gaining a deeper level of
understanding and higher engagement [81].

Some links were found between the quality of education
programs and a reduction in falls and fall-related injuries.
Twenty-eight trials assessed falls-related outcomes and
eight of these were RCT's with level II evidence [82], three
of which scored moderate for patient education quality
[30, 38, 56]. Of these, Hill et al. [38] achieved a significant
reduction in falls post-education. However, Haines et al.
[30] and Kiyoshi-Teo et al. [56] did not find a difference
in falls rates and monthly incidence rates following patient
education. Hill et al. [38] reported teacher characteristics
and provided age-appropriate learning activities for pa-
tients as well as specific falls education content. The trial
design used by Hill et al. [38] also appeared to facilitate a
growing safety culture in the ward and was developed spe-
cifically for hospital inpatients. The content focused on
encouraging patients to interact with staff who could have
provided reinforcement for the learning that occurred.
The use of videotapes delivered on screens and with head-
phones aimed to assist patients with visual and auditory



Heng et al. BMC Geriatrics (2020) 20:140

impairments. This may have increased the uptake of falls
prevention strategies as falls rates were reduced across
whole units. These units included patients with impaired
cognition who did not receive personalised falls education.

The finding that patient education reduces hospital falls
was also evident in many of the non-RCT studies [82].
Those which scored high on the quality metric appeared to
be more effective in reducing falls-related outcomes, re-
gardless of whether the intervention was single or multifac-
torial. For example, Martin [61] trialled patient education
as a single intervention. They utilised a validated model of
the “teach-back” method [83] and found that falls were
reduced post-intervention. The trial by Quigley et al. [73]
conducted falls education using “teach-back” which was
part of a multifactorial intervention and was reported to re-
duce hospital falls rates.

For the remaining studies, there was a trend towards
multifactorial interventions with a component of targeted
patient education being most helpful. Five of these were
RCTs, and three of them reported a statistically significant
reduction in hospital falls rates with multifactorial interven-
tions [32, 34, 57]. This trend was also reflected in non-RCT
studies, most of which trialled patient education as part of a
multifactorial bundle (Additional file 7). These data need to
be interpreted cautiously due to the heterogeneity in educa-
tion modes, environments and hospital types. It is difficult
to ascertain the influence of the patient education compo-
nent alone within multifactorial interventions.

Few trials applied educational theory, educational prin-
ciples or a patient engagement framework to inform the
design of patient education programs. Incorporating
these factors has been shown to optimise health educa-
tion in other chronic diseases, such as heart failure [84,
85] and cancer [86, 87]. Engaging participants in active
learning can also be advantageous [81]. By actively par-
ticipating in the learning process, patients are more
likely to improve their self-efficacy and level of know-
ledge about falls prevention [88]. Adults are intrinsically
motivated to learn, and education can improve their
self-perceived falls risk and promote positive changes in
health behaviours [89, 90]. Applying health behaviour
change models with adequate descriptions is therefore
recommended when designing and implementing hos-
pital falls prevention programs [91-93].

The literature that we reviewed suggested that patients
can sometimes experience feelings of stress or loss of con-
trol during their hospitalisation [94, 95]. This has the po-
tential to affect their ability to process and retain new
information [94, 95], such as how to prevent falls in differ-
ent contexts. When designing new falls prevention pro-
grams for hospital patients, it seems important to consider
the context, task demands and individual needs.

A recurring theme in the literature that we reviewed
was that cognitive impairment can have an adverse effect
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on the ability of patients to prevent falls [30, 38]. The de-
sign and modification of patient education programs for
people with cognitive impairment needs careful consider-
ation. A study by Kiegaldie et al. [96] illustrated the chal-
lenges associated with delivering education to people with
cognitive impairment. They recommended the use of spe-
cific techniques such as “chunking”, repetition, simplifica-
tion, rephrasing, using concrete examples/stories and
frequent positive reinforcement when designing education
programmes for patients with cognitive impairment [46,
96]. The overall message is that more research is needed
on how to modify existing falls education programmes to
these patients and how best to measure educational out-
comes when cognition is impaired.

There were some limitations of this review, such as not
including articles that were published in languages other
than English and the exclusion of paediatric and non-
hospital populations. Not all trials gave falls rates, and
some only conducted pre-post analyses on falls-related
outcomes. We found numerous falls prevention strategies
for use in hospitals yet many had low levels of supporting
evidence [14]. In a recent Cochrane systematic review,
Cameron et al. [14] reported the quality of most studies
on hospital falls prevention to be low. Although that re-
view concluded that some multifactorial interventions and
some single methods may reduce falls rates in hospitals,
further high quality controlled clinical trials are needed to
verify whether this is always the case. Few investigations
explored whether physically restricting mobility could re-
duce hospital falls, possibly due to ethics concerns pertain-
ing to physical restraints. A strength of this review was the
scoping methodology [42-44] which allowed a broad
examination of the literature to identify and clarify key
concepts in hospital falls prevention education [41, 43].

Conclusion

Evidence is accumulating that hospital falls prevention in-
terventions that include patient education have the poten-
tial to reduce falls. Although no single model of patient
education was found to be effective for every person, this
scoping review identified key themes. These were: (i) the
design and delivery of falls education needs to take into ac-
count individual falls risks and environmental context [38];
(ii) a combination of education modes (e.g. face to face dis-
cussions, handouts, videotapes) can sometimes be more ef-
fective than using a single modality, although this varies
according to hospital settings and patient characteristics;
(iii) falls education interventions are most helpful when
their design incorporates theories of health behaviour
change and educational principles; (iv) incorporation of an
active learning design can better engage some patients. In
addition, reporting of interventions should follow estab-
lished guidelines to ensure transparency and improve the
quality of hospital falls research [8, 97].



Heng et al. BMC Geriatrics (2020) 20:140

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512877-020-01515-w.

Additional file 1. Search strategy for CINAHL. Example of search
strategy used in the literature database of CINAHL.

Additional file 2. Modified quality metric of education design. Modified
quality metric tool used to assess the quality of education program
design.

Additional file 3. PRISMA flow diagram of search results. PRISMA flow
diagram of search results.

Additional file 4. Table of included studies. Characteristics of all
included studies in this scoping review.

Additional file 5. Table of content, delivery and design of each
education program. Descriptive characteristics of content, delivery and
design of each education program in included studies.

Additional file 6. Quality metric scores of patient education programs.
Quality metric scores of each patient education program presented in
included studies.

Additional file 7. Characteristics of non-RCT studies. Descriptive charac-
teristics of all non-RCT studies including setting, intervention type, patient
education content, delivery, design, outcomes and quality.

Abbreviations

NICE: National Institute for Health and Care Excellence; FRAT: Falls Risk
Assessment Tool; STRATIFY: St Thomas's Risk Assessment Tool; PRISMA-

ScR: Preferred Reporting Items for Systematic Reviews and Meta-analysis Ex-
tension for Scoping Reviews; CINAHL: Cumulative Index to Nursing and
Allied Health Literature; MeSH: Medical subject headings; AMED: Allied and
Complementary Medicine Database; CENTRAL: Cochrane Central Register of
Controlled Trials; ERIC: Education Resources Information Center;

RCT: Randomised Controlled Trial; ProFaNE: Prevention of Falls Network
Europe; FRAQ: Falls Risk Awareness Questionnaire; FES: Falls Efficacy Scale;
FESI-S: Falls Efficacy Scale International-Short; PAM: Patient Activation
Measure; M-FaB: Modified Falls Behavioural scale

Acknowledgements

The authors thank Healthscope, ARCH and Holmesglen Institute for their
valuable support, Yvonne Harvey, Holmesglen Institute librarian, Brent
Seymour for his assistance in screening studies and a consumer
representative for providing valuable advice.

Authors’ contributions

HH, MEM, DJ and DK conceptualised the study. All authors were involved in
the design and writing. HH and LS were responsible for searching, screening
and selecting studies. HH was the main author. MEM, DJ, DK, LS and AMH
were critical readers and revisers of the manuscript. All authors gave final
approval to submit this paper.

Funding

This scoping review was conducted as part of a National Health & Medical
Research Council Australia grant (1152853) in partnership with Healthscope,
Holmesglen Institute, La Trobe University, Curtin University and several other
Australian universities. The NHMRC had no active role in the design of the
study, data collection, data analysis, interpretation of data and in writing the
manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Page 10 of 12

Competing interests
The authors declare that they have no competing interests.

Author details

'La Trobe Centre for Sport and Exercise Medicine Research, La Trobe
University, Bundoora, Australia. “Healthscope and Faculty of Health Science,
Youth & Community Studies, Holmesglen Institute, Melbourne, Australia.
3School of Physiotherapy and Exercise Science, Faculty of Health Sciences,
Curtin University, Perth, Western Australia, Australia. “Victorian Rehabilitation
Centre, ARCH Healthscope and La Trobe Centre for Sport and Exercise
Medicine Research, La Trobe University, Bundoora, Australia.

Received: 5 January 2020 Accepted: 12 March 2020

References

1.

World Health Organisation. WHO Global report on falls prevention in older
age. France: WHO Press; 2007. p. 53.

Bouldin ELD, Andresen EM, Dunton NE, Simon M, Waters TM, Liu M, et al.
Falls among adult patients hospitalized in the United States: prevalence and
trends. J Patient Saf. 2013;9(1):13-7.

NHS Improvement. The incidence and costs of inpatient falls in hospitals
[internet]. London: NHS Improvement; 2017. Available from: https://
improvement.nhs.uk/documents/1471/Falls_report_July2017.v2.pdf.
Australian Institute of Health and Welfare. Admitted patient care 2016-17:
Australian hospital statistics. Canberra: AIHW; 2018.

Fischer ID, Krauss MJ, Dunagan WG, Birge S, Hitcho E, Johnson S, et al.
Patterns and predictors of inpatient falls and fall-related injuries in a large
academic hospital. Infect Control Hosp Epidemiol. 2005;26(10):822-7.
Oliver D, Healey F, Haines TP. Preventing falls and fall-related injuries in
hospitals. Clin Geriatr Med. 2010,26(4):645-92.

Schwendimann R, Buhler H, De Geest S, Milisen K. Characteristics of hospital
inpatient falls across clinical departments. Gerontology. 2008;54(6):342-8.
National Institute for Health and Care Excellence. Falls in older people:
assessing risk and prevention. London: NICE; 2013. Available from: https://
www.nice.org.uk/guidance/cg161.

Deandrea S, Bravi F, Turati F, Lucenteforte E, La Vecchia C, Negri E. Risk factors
for falls in older people in nursing homes and hospitals. A systematic review
and meta-analysis. Arch Gerontol Geriatr. 2013;56(3):407-15.

Rush KL, Robey-Williams C, Patton LM, Chamberlain D, Bendyk H, Sparks T.
Patient falls: acute care nurses’ experiences. J Clin Nurs. 2009;18(3):357-65.
Shuman C, Liu J, Montie M, Galinato JG, Todd MA, Hegstad M, et al. Patient
perceptions and experiences with falls during hospitalization and after
discharge. Appl Nurs Res. 2016;31:79-85.

Carroll DL, Dykes PC, Hurley AC. Patients' perspectives of falling while in an
acute care hospital and suggestions for prevention. Appl Nurs Res. 2010;
23(4):238-41.

Hitcho EB, Krauss MJ, Birge S, Dunagan WC, Fischer I, Johnson S, et al.
Characteristics and circumstances of falls in a hospital setting. J Gen Intern
Med. 2004;19(7):732-9.

Cameron ID, Dyer SM, Panagoda CE, Murray GR, Hill KD, Cumming RG, et al.
Interventions for preventing falls in older people in care facilities and
hospitals. Cochrane Database Syst Rev. 2018(9).

Oliver D, Hopper A, Seed P. Do hospital fall prevention programs work? A
systematic review. J Am Geriatr Soc. 2000;48(12):1679-89.

Coussement J, De Paepe L, Schwendimann R, Denhaerynck K, Dejaeger E,
Milisen K. Interventions for preventing falls in acute-and chronic-care
hospitals: a systematic review and meta-analysis. J Am Geriatr Soc. 2008;
56(1):29-36.

Oliver D, Daly F, Martin FC, McMurdo MET. Risk factors and risk assessment
tools for falls in hospital in-patients: a systematic review. Age Ageing. 2004;
33(2):122-30.

Nandy S, Parsons S, Cryer C, Underwood M, Rashbrook E, Carter Y, et al.
Development and preliminary examination of the predictive validity of the
falls risk assessment tool (FRAT) for use in primary care. J Public Health.
2004;26(2):138-43.

Oliver D, Britton M, Seed P, Martin FC, Hopper AH. Development and
evaluation of evidence based risk assessment tool (STRATIFY) to predict
which elderly inpatients will fall: case-control and cohort studies. BMJ. 1997;
315(7115):1049-53.


https://doi.org/10.1186/s12877-020-01515-w
https://doi.org/10.1186/s12877-020-01515-w
https://improvement.nhs.uk/documents/1471/Falls_report_July2017.v2.pdf
https://improvement.nhs.uk/documents/1471/Falls_report_July2017.v2.pdf
https://www.nice.org.uk/guidance/cg161
https://www.nice.org.uk/guidance/cg161

Heng et al. BMC Geriatrics

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2020) 20:140

Hendrich AL, Bender PS, Nyhuis A. Validation of the Hendrich Il fall risk
model: a large concurrent case/control study of hospitalized patients. Appl
Nurs Res. 2003;16(1):9-21.

Vassallo M, Poynter L, Sharma JC, Kwan J, Allen SC. Fall risk-assessment tools
compared with clinical judgment: an evaluation in a rehabilitation ward.
Age Ageing. 2008;37(3):277-81.

Haines TP, Lee D-CA, O'Connell B, McDermott F, Hoffmann T. Why do hospitalized
older adults take risks that may lead to falls? Health Expect. 2012;18(2):233-49.
Dykes PC, Carroll DL, Hurley AC, Benoit A, Middleton B. Why do patients in
acute care hospitals fall? Can falls be prevented? J Nurs Adm. 2009;39(6):
299-304.

Staggs VS, Mion LC, Shorr RI. Assisted and unassisted falls: different events,
different outcomes, different implications for quality of hospital care. Jt
Comm J Qual Patient Saf. 2014;40(8):358-64.

Hill A-M, Hoffmann T, Hill K, Oliver D, Beer C, McPhail S, et al. Measuring falls
events in acute hospitals—a comparison of three reporting methods to
identify missing data in the hospital reporting system. J Am Geriatr Soc.
2010;58(7):1347-52.

Gettens S, Fulbrook P, Jessup M, Low CN. The patients’ perspective of
sustaining a fall in hospital: a qualitative study. J Clin Nurs, 2018,27(3-4):743-52.
Bunn F, Dickinson A, Barnett-Page E, McInnes E, Horton K. A systematic review
of older people's perceptions of facilitators and barriers to participation in falls-
prevention interventions. Ageing Soc. 2008;28(4):449-72.

Zavotsky K, Hussey J, Easter K, Incalcaterra E. Fall safety agreement: a new
twist on education in the hospitalized older adult. Clin Nurse Spec. 2014;
28(3):168-72.

Huang LC, Ma WF, Li TC, Liang YW, Tsai LY, Chang FU. The effectiveness of
a participatory program on fall prevention in oncology patients. Health
Educ Res. 2015;30(2):298-308.

Haines TP, Hill AM, Hill KD, McPhail S, Oliver D, Brauer S, et al. Patient
education to prevent falls among older hospital inpatients: a randomized
controlled trial. Arch Intern Med. 2011;171(6):516-24.

Kuhlenschmidt ML, Reeber C, Wallace C, Chen Y, Barnholtz-Sloan J, Mazanec
SR. Tailoring education to perceived fall risk in hospitalized patients with
cancer: a randomized, controlled trial. Clin J Oncol Nurs. 2016;20(1):84-9.
Dykes PC, Carroll DL, Hurley A, Lipsitz S, Benoit A, Chang F, et al. Fall prevention
in acute care hospitals: a randomized trial. JAMA. 2010,304(17):1912-8.
Kobayashi K, Ando K, Inagaki Y, Suzuki Y, Nagao VY, Ishiguro N, et al.
Measures and effects on prevention of fall: the role of a fall working group
at a university hospital. Nagoya J Med Sci. 2017;79(4):497-504.

Ang E, Mordiffi SZ, Wong HB. Evaluating the use of a targeted multiple
intervention strategy in reducing patient falls in an acute care hospital: a
randomized controlled trial. J Adv Nurs. 2011,67(9):1984-92.

Clarke HD, Timm VL, Goldberg BR, Hattrup SJ. Preoperative patient
education reduces in-hospital falls after total knee arthroplasty. Clin Orthop
Relat Res. 2012;470(1):244-9.

Forrest G, Huss S, Patel V, Jeffries J, Myers D, Barber C, et al. Falls on an
inpatient rehabilitation unit: risk assessment and prevention. Rehabil Nurs.
2012;37(2):56-61.

Lee D-CA, Pritchard E, McDermott F, Haines TP. Falls prevention education
for older adults during and after hospitalization: a systematic review and
meta-analysis. Health Educ J. 2014;73(5):530-44.

Hill AM, McPhail SM, Waldron N, Etherton-Beer C, Ingram K, Flicker L, et al.
Fall rates in hospital rehabilitation units after individualised patient and staff
education programmes: a pragmatic, stepped-wedge, cluster-randomised
controlled trial. Lancet. 2015;385(9987):2592-9.

Morris ME, Menz HB, McGinley JL, Watts JJ, Huxham FE, Murphy AT, et al. A
randomized controlled trial to reduce falls in people with Parkinson's
disease. Neurorehabil Neural Repair. 2015;29(8):777-85.

Hill AM, McPhail SM, Haines TP, Morris ME, Etherton-Beer C, Shorr R, et al. Falls
after hospital discharge: a randomized clinical trial of individualized multi-modal
falls prevention education. J Gerontol A Biol Sci Med Sci. 2019;74(9):1511-7.
Peters MDJ, Godfrey C, Mclnerney P, Baldini Soares C, Khalil H, Parker D.
Chapter 11: Scoping Reviews. 2017 [cited 6 Aug 2019]. In: Joanna Briggs
Institute Reviewer's Manual. The Joanna Briggs Institute, [cited 6 Aug 2019].
Available from: https://reviewersmanual joannabriggs.org/.

Arksey H, O'Malley L. Scoping studies: towards a methodological framework.
Int J Soc Res Methodol. 2005;8(1):19-32.

Peters MDJ, Godfrey CM, Khalil H, Mclnerney P, Parker D, Soares CB.
Guidance for conducting systematic scoping reviews. Int J Evid Based
Healthc. 2015;13(3):141-6.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Page 11 of 12

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. The
PRISMA-ScR statement. Ann Intern Med. 2018;169(7):467-73.

Heng H, Jazayeri D, Shaw L, Kiegaldie D, Hill A-M, Morris ME. Educating
hospital patients to prevent falls: protocol for a scoping review. BMJ Open.
2019;,9(9):e030952.

Kiegaldie DJ, Farlie MK. Using education interventions in falls research: a
framework for evidence-based education design. 2nd ed. Melbourne:
Holmesglen Institute; 2019.

Avanecean D, Calliste D, Contreras T, Lim Y, Fitzpatrick A. Effectiveness of
patient-centered interventions on falls in the acute care setting compared
to usual care: a systematic review. JBI Database System Rev Implement Rep.
2017;15(12):3006-48.

Hempel S, Newberry S, Wang Z, Booth M, Shanman R, Johnsen B, et al.
Hospital fall prevention: a systematic review of implementation, components,
adherence, and effectiveness. J Am Geriatr Soc. 2013,61(4):483-94.

Miake-Lye IM, Hempel S, Ganz DA, Shekelle PG. Inpatient Fall Prevention
Programs as a Patient Safety Strategy: A Systematic Review. Ann Intern Med.
2013;158(5 Part 2):390-6.

Khalifa M. Improving patient safety by reducing falls in hospitals among the
elderly: a review of successful strategies. Stud Health Technol Inform. 2019;
262:340.

LeLaurin JH, Shorr RI. Preventing falls in hospitalized patients: state of the
science. Clin Geriatr Med. 2019;35(2):273-83.

Aizen E, Lutsyk G, Wainer L, Carmeli S. Effectiveness of individualized fall
prevention program in geriatric rehabilitation hospital setting: a cluster
randomized trial. Aging Clin Exp Res. 2015;27(5):681-8.

Cumming RG, Sherrington C, Lord SR, Simpson JM, Vogler C, Cameron ID, et al.
Cluster randomised trial of a targeted multifactorial intervention to prevent
falls among older people in hospital. BMJ (Int Ed). 2008;336(7647):758-60.
Dykes PC, Duckworth M, Cunningham S, Dubois S, Driscoll M, Feliciano Z,
et al. Pilot testing fall TIPS (tailoring interventions for patient safety): a
patient-centered fall prevention toolkit. Jt Comm J Qual Patient Saf. 2017;
43(8):403-13.

Hill A, McPhail S, Hoffmann T, Hill K, Oliver D, Beer C, et al. A randomized trial
comparing digital video disc with written delivery of falls prevention education
for older patients in hospital. J Am Geriatr Soc. 2009,57(8):1458-63.
Kiyoshi-Teo H, Northup-Snyder K, Cohen DJ, Dieckmann N, Stoyles S,
Eckstrom E, et al. Feasibility of motivational interviewing to engage older
inpatients in fall prevention: a pilot randomized controlled trial. J Gerontol
Nurs. 2019;45(9):19-29.

van Gaal (2011) BGI, Schoonhoven L, Mintjes JAJ, Borm GF, Hulscher MEJL,
Defloor T, et al. Fewer adverse events as a result of the SAFE or SORRY?
Programme in hospitals and nursing homes. Part I: primary outcome of a
cluster randomised trial. Int J Nurs Stud. 2011;48(9):1040-8.

Hill AM, Waldron N, Francis-Coad J, Haines T, Etherton-Beer C, Flicker L, et al.
'It promoted a positive culture around falls prevention': staff response to a
patient education programme-a qualitative evaluation. BMJ Open. 2016;
6(12):2013414.

Hill A-M, McPhail SM, Francis-Coad J, Waldron N, Etherton-Beer C, Flicker L,
et al. Educators' perspectives about how older hospital patients can engage
in a falls prevention education programme: a qualitative process evaluation.
BMJ Open. 2015;5(12):¢009780.

Hill A-M, Francis-Coad J, Haines TP, Waldron N, Etherton-Beer C, Flicker L, et al.
‘My independent streak may get in the way": how older adults respond to falls
prevention education in hospital. BMJ Open. 2016;6(7):e012363.

Martin RB. The impact of engagement strategies on the reduction of
patient falls. Ann Arbor: Walden University; 2017.

Sitzer VA. Hospital fall prevention using interactive patient care technology.
Ann Arbor: University of San Diego; 2014.

Cerilo PC. Effectiveness of fall prevention multimedia program on patient
awareness, self-efficacy, and engagement. Ann Arbor: University of Phoenix; 2016.
Haines TP, Hill AM, Hill KD, Brauer SG, Hoffmann T, Etherton-Beer C, et al.
Cost effectiveness of patient education for the prevention of falls in
hospital: economic evaluation from a randomized controlled trial. BMC Med.
2013;11:135.

Vieira ER, Berean C, Paches D, Caveny P, Yuen D, Ballash L, et al. Reducing
falls among geriatric rehabilitation patients: a controlled clinical trial. Clin
Rehabil. 2013;27(4):325-35.

Trombetti A, Hars M, Herrmann F, Rizzoli R, Ferrari S. Effect of a multifactorial
fall-and-fracture risk assessment and management program on gait and


https://reviewersmanual.joannabriggs.org/

Heng et al. BMC Geriatrics

67.
68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.
84.

85.

86.
87.

88.
89.

90.

91.

92.

93.

94.

(2020) 20:140

balance performances and disability in hospitalized older adults: a
controlled study. Osteoporos Int. 2013,;24(3):867-76.

Wayland L, Holt L, Sewell S, Bird J, Edelman L. Reducing the patient fall rate
in a rural health system. J Healthc Qual. 2010;32(2):9-15.

Beasley B, Patatanian E. Development and implementation of a pharmacy
fall prevention program. Hosp Pharm. 2009;44(12):1095-102.

Cangany M, Back D, Hamilton-Kelly T, Altman M, Lacey S. Bedside nurses
leading the way for falls prevention: an evidence-based approach. Crit Care
Nurse. 2015;35(2):82-4.

Kolin MMM, Minnier CT, Hale EK, Martin ES, Thompson EL. Fall initiatives:
redesigning best practice. J Nurs Adm. 2010;40(9):384-91.

Krauss MJ, Tutlam N, Constantinou E, Johnson S, Jackson D, Fraser VJ.
Intervention to prevent falls on the medical service in a teaching hospital.
Infect Control Hosp Epidemiol. 2008,29(6):539-45.

Miller L, Limbaugh CM. Applying evidence to develop a medical oncology
fall-prevention program. (Evidence-based practice). Clin J Oncol Nurs. 2008;
12(1):158.

Quigley PA, Hahm B, Collazo S, Gibson W, Janzen S, Powell-Cope G, et al.
Reducing serious injury from falls in two veterans' hospital medical-surgical
units. J Nurs Care Qual. 2009;24(1):33-41.

Shuey KM, Balch C. Fall prevention in high-risk patients. Crit Care Nurs Clin
North Am. 2014;26(4):569-80.

Stoeckle A, Iseler JI, Havey R, Aebersold C. Catching quality before it falls:
preventing falls and injuries in the adult emergency department. J Emerg
Nurs. 2019,45(3):257-64.

Dacenko-Grawe L, Holm K. Evidence-based practice: a falls prevention
program that continues to work. Medsurg Nurs. 2008;17(4):223-8.
Champion VL, Skinner CS. The health belief model. In: Glanz K, Rimer BK,
Viswanath K, editors. Health behaviour and health education: theory,
research and practice. 4th ed. San Francisco: Jossey-Bass; 2008. p. 45-65.
Ammon-Gaberson KB. Adult learning principles: applications for preceptor
programs. AORN J. 1987;45(4):961-3.

Yardley L, Beyer N, Hauer K, McKee K, Ballinger C, Todd C.
Recommendations for promoting the engagement of older people in
activities to prevent falls. Qual Saf Health Care. 2007;16(3):230.

Wiens CA, Koleba T, Jones CA, Feeny DF. The falls risk awareness
questionnaire: development and validation for use with older adults. J
Gerontol Nurs. 2006;32(8):43-50.

Prince M. Does active learning work? A review of the research. J Eng Educ.
2004,93(3):223-31.

Merlin T, Weston A, Tooher R. Extending an evidence hierarchy to include
topics other than treatment: revising the Australian 'levels of evidence'. BMC
Med Res Methodol. 2009,9(1):34.

Tamura-Lis W. Teach-back for quality education and patient safety. Urol
Nurs. 2013;33(6):267.

Stromberg A. The crucial role of patient education in heart failure. Eur J
Heart Fail. 2005;7(3):363-9.

Morrow DG, Weiner M, Young J, Steinley D, Deer M, Murray MD. Improving
medication knowledge among older adults with heart failure: a patient-
centered approach to instruction design. The Gerontologist. 2005;45(4):545-52.
Rigdon AS. Development of patient education for older adults receiving
chemotherapy. Clin J Oncol Nurs. 2010;14(4):433-41.

Mann KS. Education and health promotion for new patients with cancer.
Clin J Oncol Nurs. 2011;15(1):55.

Bandura A. Self-efficacy : the exercise of control. New York: WH. Freeman; 1997.
Abela JC. Adult learning theories and medical education: a review. Malta
Med J. 2009,21(1):11-8.

Falvo D. Effective patient education: a guide to increased adherence. 4th
ed. Sudbury: Jones & Bartlett Publishers; 2010.

Michie S, Fixsen D, Grimshaw JM, Eccles MP. Specifying and reporting
complex behaviour change interventions: the need for a scientific method.
Implement Sci. 2009;4(1):40.

McHugh S, Sinnott C, Racine E, Timmons S, Byrne M, Kearney PM. ‘Around
the edges”: using behaviour change techniques to characterise a multilevel
implementation strategy for a fall prevention programme. Implementation
Sci. 2018;13(1):113.

Padberg R, Padberg L. Strengthening the effectiveness of patient education:
applying principles of adult education. Oncol Nurs Forum. 1990;17(1):65-9.
Ulrich RS, editor. Evidence based environmental design for improving
medical outcomes. Proceedings of the Healing by Design: Building for

95.

96.

97.

Page 12 of 12

Health Care in the 21st Century Conference; 2000; Quebec, Canada.
Montreal: McGill University Health Centre; 2000.

Taylor SE. Hospital patient behavior: reactance, helplessness, or control? J
Soc Issues. 1979;35(1):156-84.

Kiegaldie D, Nestel D, Pryor E, Williams C, Bowles KA, Maloney S, et al.
Design, delivery and evaluation of a simulation-based workshop for health
professional students on falls prevention in acute care settings. Nurs Open.
2019,6(3):1150-62.

Cotterill S, Knowles S, Martindale A-M, Elvey R, Howard S, Coupe N, et al.
Getting messier with TIDieR: embracing context and complexity in
intervention reporting. BMC Med Res Methodol. 2018;18(1):12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Protocol and registration
	Research question
	Identifying relevant studies
	Eligibility criteria
	Search
	Study selection

	Data charting
	Collating, summarising and reporting the results

	Results
	Study characteristics
	Content of patient falls education programs
	Education delivery mode
	Educational design principles and models
	Education and fall outcomes
	Education-specific outcomes
	Fall-related outcomes

	Quality of falls education programs
	 Systematic reviews

	Discussion
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

