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Abstract

Objective: Falls are a common cause of potentially preventable death, disability and loss of independence with an annual
estimated cost of £4.4bn. People living with dementia (PIwD) or mild cognitive impairment (MCI) have an increased fall
risk. This overview evaluates evidence for technologies aiming to reduce falls and fall risk for PlwD or MCI.

Methods: In October 2022, we searched five databases for evidence syntheses. We used standard methods to rapidly screen,
extract data, assess risk of bias and overlap, and synthesise the evidence for each technology type.

Results: We included seven systematic reviews, incorporating 22 relevant primary studies with 1,412 unique participants.
All reviews had critical flaws on AMSTAR-2: constituent primary studies were small, heterogeneous, mostly non-randomised
and assessed as low or moderate quality. Technologies assessed were: wearable sensors, environmental sensor-based systems,
exergaming, virtual reality systems. We found no evidence relating to apps. Review evidence for the direct impact on falls was
available only from environmental sensors, and this was inconclusive. For wearables and virtual reality technologies there was
evidence that technologies may differentiate PlwD who fell from those who did not; and for exergaming that balance may be
improved.

Conclusions: The evidence for technology to reduce falls and falls risk for PIwD and MCI is methodologically weak, based
on small numbers of participants and often indirect. There is a need for higher-quality RCTs to provide robust evidence for
effectiveness of fall prevention technologies. Such technologies should be designed with input from users and consideration
of the wider implementation context.
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Key Points

* Limited, inconclusive evidence of technology reducing falls and falls risk for People living with dementia or mild cognitive

impairment.

* Lack of clarity around which technology is more effective than alternatives at reducing falls and falls risk for People living

with dementia or mild cognitive impairment.

* Reduction in falls and fall risk has potential impact on health and care service costs, and on outcomes important to People

living with dementia/mild cognitive impairment.

* Appropriately designed randomised controlled trials needed to establish technology effectiveness for People living with

dementia or mild cognitive impairment.

* Future technologies must be co-designed with people who will use them and a whole systems approach adopted.

Background

Falls are one of the most common causes of potentially pre-
ventable death, disability and loss of independence among
older people [1]. The annual financial burden on health and
care services is estimated to be an additional £4.4bn due to
care needed by those injured in non-fatal falls [2].

People living with dementia (PlwD) or mild cognitive
impairment (MCI) are more than twice as likely to fall (Odds
Ratio (OR) =2.24 (95% confidence intervals (CI) 1.25 to
4.03)) and nearly four times as likely to have recurrent falls
(OR=3.65 (95% CI 1.71 to 7.79)) compared to people
of the same age without cognitive impairment [3]. PlwD
also have higher risks of injury or fracture when they fall.
Their clinical outcomes after injurious falls, compared to
those without cognitive impairment, are worse, and this may
be exacerbated as they are sometimes less likely to access
rehabilitation [4]. Since the number of PlwD in the UK
(currently approximately 900,000) is predicted to rise to 1.6
million by 2040 [5], clearly any technology which helps to
reduce falls and fall risk in PlwD has potential for substantive
health impacts.

Technology has known potential to contribute to fall pre-
vention in the wider population of older adults [6, 7]. There
is evidence on the effectiveness of a wide range of different
technologies on falls or falls prevention measures including
the use of exergames [8—11], virtual reality training [12, 13]
wearables and body-worn sensors [14, 15] environmental
sensor technology [16, 17], and apps [18]. Whilst current lit-
erature extensively covers technology-driven fall prevention
strategies [19-21], a critical gap persists in understanding
their applicability and efficacy within the context of MCI
and dementia.

Many factors contribute to the heightened fall risks for
PIwD or MCI [22], and in many cases technology has poten-
tial to reduce or manage risks. Issues with mobility, balance
and muscle weakness can affect gait, reaction to the start of a
fall and staying upright. Poorer memory and wayfinding are
associated with decreased familiarity with surroundings and
increased trip hazards, whilst higher prevalence of depression
can hinder reactions to change [23, 24]. Difficulties with
vision and visual processing may make recognising and react-
ing appropriately to situations harder, whilst dementia can
increase risky behaviour and reduce risk perception. The side
effects of high levels of medication, including drowsiness,
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dizziness or lowered blood pressure, can all increase fall risk
further [22].

Whilst technology holds considerable promise it also
presents complex challenges in the context of PlwD or MCI
[25, 26] and this applies to falls prevention applications. For
example, changes in visual perception and comprehension
can hinder interactions with complicated interfaces; difficul-
ties in processing auditory signals may cause confusion and
anxiety if unfamiliar alarms sound and slower comprehen-
sion of verbal and written instructions can create frustration
and barriers to use [27]. As cognitive decline progresses there
may be a greater reliance on caregivers and professionals who
will increasingly need to engage with technology to support
and enhance care [28]. This underscores the importance of
tailoring technology to accommodate as wide a range of user
need and capacity as possible whilst also considering carer
and staff involvement [28-31]. Technology in care is rapidly
evolving, accelerated by the COVID-19 pandemic, but we
know little about which technologies are most effective for
fall prevention for PlwD.

Objectives

The aim of this overview is to evaluate evidence for any types
of technologies that aim to reduce falls and fall risk for PIwD
or MCI, and to identify gaps in the evidence base. An earlier
version [32] was produced to inform the UK Government’s
proposed major conditions strategy [33]. This overview will
help to provide direction for future research and generate
new insights for policy decisions on adoption of technology
in dementia care.

Methods

Several relevant systematic reviews have been completed, and
therefore a review of reviews offered the best method of rapid
evidence synthesis [34-36]. The findings are reported in line
with the preferred reporting items for overviews of reviews
statement [37]. The protocol was registered with the Open
Science Framework [38].

Search strategy

Our search strategy used three main facets to identify rele-
vant systematic reviews: technology, falls and older people.
We drew on previous reviews by members of our wider team
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and on the NICE [NG97] review in identifying terms. [18,
21, 39, 40]. We did not use a filter to limit the search
to systematic reviews although we included only systematic
reviews in this overview. The full Medline search is provided
in Supplementary material S1; strategies for other databases
are available on request.

Information sources

The following databases were searched without date
restrictions: MEDLINE, EMBASE, PsycINFO, Cochrane
Database of Systematic Reviews (all OVID), CINAHL
(EBSCO), Scopus. Initial searches were conducted in
December 2021 and updated in October 2022. The search
was limited to English language publications. We also
checked references and used forward citing searching.

Eligibility (inclusion and exclusion) criteria

The inclusion criteria were guided by the PICOS (Popu-
lation, Intervention, Comparator, Outcome, Study design)
framework [41, 42], (full details in Supplementary mate-
rial S2).

Population

Studies including people of any age living with demen-
tia or MCI. Community and supported living/residential
care settings were included, but hospital inpatient studies
excluded.

Intervention

Any digital health technology aimed at or exploring reducing
falls including: computing platforms, connectivity, software
and sensors for health care and related uses, and mobile
health including apps, health information technology, wear-
able devices, telehealth and telemedicine [43]. We use inter-
vention in its broadest form of something provided by
healthcare professionals/researchers to people within a study.

Comparator

AIly Comparator or no comparator.

Outcomes

* Primary: Falls as defined by the ProFaNE definition [44].
We accepted the following measures: proportion of par-
ticipants with fall at specified timepoing; time to first fall;
number of falls per participant in specified period

* Secondary: Fear of falling, fall risk including relevant
balance measures, e.g. postural stability.

Study design

Systematic reviews, with or without meta-analysis.

Study selection, screening and data extraction

Search records were imported into Rayyan [45]. Following
deduplication, two researchers independently screened both
title and abstracts and full texts (Supplementary material S3
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gives full text exclusions with reasons). A tailored, prede-
fined, data extraction form was used by two reviewers and
disagreements were resolved through discussion.

Quality appraisal

Two reviewers independently assessed the quality of included
reviews using the AMSTAR 2 tool [46]. Disagreements were
resolved through discussion or consultation with a third
reviewer.

Data synthesis

This overview of reviews considered evidence at the level
of the included systematic review. However, some reviews
included evidence which was not relevant to this overview,
as well as relevant evidence. Additionally, appraisal of the
evidence in all reviews required us to consider the rigour,
relevance and precision of the primary evidence represented.
This means that we report review characteristics including
our quality assessment of the overall review but then pro-
vide information on the primary evidence (relevant to our
overview) that the review authors used to support their
conclusions, together with their assessments of this evidence.
Where primary study characteristics are noted it is in this
context.

Due to the heterogeneity of reported interventions and
outcomes we could not conduct meta-analysis. Therefore,
we followed an approach adapted from the synthesis without
meta-analysis guidelines [47]. Our synthesis was structured
around the interventions (types of technology), aligned to
the FARSEEING Taxonomy which aims ‘to classify and
describe studies which use Information Communication
Technology (ICT) devices to detect falls, monitor or
promote movement-related function and physical activity in
fall prevention’ [48]. Additionally we considered outcomes
reported; study populations and settings (e.g. community/
care home and country); and reporting of equity factors
(employing the PROGRESS-Plus framework [49, 50]).
Where multiple reviews assessed a type of technology we
focused in the first instance on the highest quality and
most recent review; where these differed we reported results
equally from both. We supported this best evidence approach

with evidence from less recent and lower quality reviews.

Overlap

To assess overlap between included systematic reviews we
used the overall corrected covered area measure (CCA) [51],
visually represented as a matrix [52, 53]. This enables map-
ping of relevant primary studies in the included reviews to
avoid double counting of evidence.

Results

Study selection

After screening 272 records and 15 full texts, we included
seven systematic reviews [54—60] (Figure 1); two included at
least one meta-analysis.
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Identification of studies

Duplicate records removed
before screening:

n=71

Records excluded on title and
abstract

n=257

Reports excluded:
Reason language (n=1)
Reason wrong publication
type (n=4)
Reason scoping reviews
(not systematic) (n=3)

Figure 1. PRISMA flowchart outlining the study selection process.
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Characteristics of included systematic reviews

The reviews were published between January 2007 and
December 2021 (Table 1). Three reviews targeted fall
prevention among PlwD or MCI and we considered all their
primary studies [55, 59, 60]. Four reviews focused on wider
populations or outcomes, and we considered only relevant
primary studies [54, 56—58]. A total of 22 relevant primary
studies (seven unique RCTs including two pilot RCTS) were
included in the reviews. All seven reviews reported quality or
risk of bias assessments, with most using standard tools, e.g.
Downs and Black checklist [61] or the Newcastle-Ottawa
scale [55, 58, 62].

Review populations
Participants and settings

Reviews included 1,412 unique relevant participants; num-
bers in reviews ranged from 39 to 685. Mean ages of partici-
pants ranged from 64 to 88 years and proportions of female
participants from 40% to 91%, where stated for included
primary studies. Settings included private homes and long-
term care facilities, in high income countries in Europe or
North America.

Where reported, reviews incorporated different dementia
types and severity levels, from mild though severe. Assess-
ment criteria for cognitive impairment were sometimes
unclear, however the Mini-Mental State Examination
(MMSE) was the most frequently recorded tool, used in
11 of the 22 primary studies (see Table 1 for further infor-
mation). No review reported details on user involvement in
developing the technologies or consideration of context in
which the technology was being used.

PROGRESS-Plus equity factors were poorly reported
(Figure 2; Supplementary material S4). Gender and age were
the most frequently reported factors. Others such as Place of
residence and Plus factors which can lead to inequity (e.g.
disability, mental health and falls) were included in fewer
reviews. Only two reviews used equity factors as a lens to
interpret outcome data.

Overlap in primary studies included in reviews

Three primary studies were included in more than one review
and the calculated CCA was 2.27%, indicating a limited
overlap among the seven reviews (Figure 3).

There is high overlap (CCA = 10%) between the Weizman
et al. [60] and Bezold er al. [54] reviews and very high
overlap (CCA=50%) between van Santen ez a/. [59] and
Prosperini ez al. [58], although there are only three relevant
studies in each review. No other overlap was identified. The
full evidence matrix is in Supplementary material S5.

Quality appraisal of included systematic reviews

Overall quality was low in three reviews (flaw in one critical
domain) and critically low in four reviews (flaws in more
than one critical domain). Critical domains 7 (complete
list of excluded study justifications) and 13 (discussion of
the impact of risk of bias in interpretation of results) had

Rapid systematic overview of systematic reviews

the largest effect on overall ratings affecting seven and five
reviews respectively (for full details see Supplementary mate-

rials S6 and S7).

Interventions: technologies used

Using the FARSEEING taxonomy [25] all included tech-
nologies were classified as Systems although they differed
in Locations (i.e. they were all Systems technologies which
were cither body worn/fixed; environmental or portable)
(Table 2). Technologies were used for prediction (e.g. fall risk
assessment), detection (e.g. alarm systems), monitoring (e.g.
fall event recording research tools) or prevention (e.g. apps to
improve strength and balance, or detectors to identify person
out of bed and alert carer).

Effectiveness of interventions

Body worn or body fixed
Wearable technology/sensors

Two reviews, both rated critically low, assessed wearable
sensor-based devices for falls risk in PlwD or MCI [54, 60].
They included seven primary studies (one cross-sectional
(83 participants); six cohort (762 participants)). There was
high overlap between reviews (10%); we use the most recent
review here [54]. Sensors were primarily worn at the lower
back, trunk, waist or chest. The review authors identified
evidence they graded as moderate quality supporting consen-
sus around the ability of classification models to differentiate
between PIwD who experienced falls and those who did not,
based upon data related to balance and stability (Table 3).
This evidence is indirectly relevant to the question of the
impact of falls on technology and is included because it is
based upon measurement of secondary outcomes.

Virtual reality

Assingle review included only one relevant quasi-experimental
study (39 participants) [57]. The review authors assessed
this as moderate certainty evidence, however the study
is very small and non-randomised suggesting a low or
very low certainty assessment may be more appropriate.
Findings indicated significantly worse performance on
measures of postural stability and falls risk for people living
with Alzheimer’s disease (AD) with a history of falling,
relative to both those with AD but without a fall history,
and those without cognitive impairment (Table 3). This
included worse postural stability (needing more power to
achieve postural adjustments), longer time lag in cognitive
strategies for postural correction, and delayed reaction time
for changes in power. This evidence is indirectly relevant to
the impact of technology on falls but is included because it
is based upon measurement of secondary outcomes.

Technology located in the environment
Environmental sensor-based systems/video systems

Two reviews included environmental sensor-based systems,
utilising digital care technologies (or assistive technologies
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Figure 3. Visual representation of the degree of overlap in primary studies included in systematic reviews (corrected covered area

(CCA) values).

(AT)) [55, 56]. Assessed technologies included bed sen-
sors, sensor nightlights, teleassistance services and electronic
support bracelets either alone or as part of a package.

The most recent review was assessed as critically low
quality; we present evidence from both reviews. There was
no overlap between reviews, with evidence from four unique
RCTs (289 participants) and two other relevant studies (138
participants). The first review [55] reported that the only
RCT (44 participants, fair quality), and a quasi-experimental
study (78 participants, fair quality) found no evidence of
an effect on falls. A pre-post intervention (60 participants,
good quality) showed a significant reduction in falls, but only
after the intervention (bed alarms) was removed, meaning
the effect does not relate to the intervention.

The second review, comprising evidence from three RCTs,
was older and rated as low quality [56]. A meta-analysis
showed a reduction in falls (Risk Ratio (RR) 0.50, [95%
CI 0.32-0.78], two RCTs, 118 participants), but this was
impacted by unclear risk of bias in the largest study and
heterogeneous interventions. The third RCT reported a sig-
nificant effect of a home safety package including assistive
technology (AT) on risky behaviours.

Differences in findings may be due to small study sizes and
heterogeneity of study designs, interventions and outcome
measures.

Portable technology
Exergaming and commercial games consoles

Two reviews assessed exergaming for falls reduction [58,
59]. Technology used included “Wii-Fit’, “Wii balance board’
and ‘FitForAll' platforms delivering strength and balance
training. The reviews had high overlap (50%) and the most
recent was judged critically low in quality [58]; we report
evidence from this, with supplementary data from the second
[59]. Evidence from three unique RCTs (82 participants),
and one controlled pre-post study (19 participants) was
included in the first review. Subgroup analysis of partic-
ipants with MCI or AD showed a significant effect size
from two high quality and one medium quality RCTs,
in favour of the technology (g=0.93, 95%, 0.37-1.49)
on measures of balance. The small size of this subgroup
and the wide confidence intervals reduce our confidence
in the finding. The non-randomised study in the second
review reported significant improvements on several phys-
ical function tests but was very small and assessed as low

quality.

Apps
We did not find any relevant reviews that assessed app-based
interventions.
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Discussion

Summary of findings

We identified limited evidence on the effectiveness of tech-
nology to reduce falls or falls risks for PlwD or MCI. The
evidence is based on (often low quality) small studies with
short follow-up, so is insufficient to recommend any particu-
lar technology or to identify whether particular technologies
are more effective than others.

Much of the evidence is indirectly relevant to the ability of
technology to reduce falls or falls risk. In particular, evidence
for wearable and virtual reality technologies only looked
at their ability to identify people who have a history of
falling using postural and balance data, whilst exergaming
reported impacts on secondary measures such as balance.
Only environmental sensors were represented by reviews
which looked at impact on fall incidence.

We found no convincing evidence that environmental
sensors were able to reduce falls and falls risk. Since many
environmental sensor interventions were multicomponent,
and varied widely in their implementation, it was impossible
to isolate evidence for a single element. Studies of exergam-
ing to improve strength and balance reported significant
improvements in falls rate with interventions. However, the
evidence is weak because it rests on very small numbers of
PIwD in RCT subgroups or in non-randomised studies. Very
limited available evidence suggests that wearable technolo-
gy/sensor data may be able to distinguish between PlwD who
fall, and those who do not, and also that virtual reality may
identify differences in postural stability between PlwD with
and without a history of falls.

Gaps in the evidence

For most types of technology we included only two reviews,
and for virtual reality we found only one. No reviews assessed
use of apps. Due to heterogeneity of study designs, inter-
ventions and outcomes we did not conduct meta-analysis.
Reviews included few RCTs (and these were small); this may
reflect the difficulty of involving older people and PlwD
or MCI in RCTs [63, 64]. No studies directly compared
different types of technology.

The longest follow-up was between 6 and 12 weeks post-
intervention, so we have no information about longer-term
effects. Outcome measures varied considerably, partly due to
the range of technologies and their development stage. Stud-
ies of less well-developed technologies sometimes employed
surrogate falls outcomes measures such as gait analysis or
levels of risky behaviour and looked at technology as an
assessment tool for falls risk rather than an approach to falls
reduction. We included these due to the sparsity of evidence,
and their potential to inform development of future falls
prevention interventions. However, this evidence is only
indirectly relevant to fall reduction.

No review reported usability or acceptability of interven-
tions for users, caregivers or staff and only one considered
adverse effects. We know that active involvement of end

12

users, throughout design, development and implementation
of new technologies is key to their success [65]. Older people
are at risk of being digitally excluded and less likely to
adopt technology [18, 66-68], and cognitive impairment
can exacerbate this, especially for those already less familiar
with new technology [21]. PlwD may find technology dis-
tressing and unsettling [69, 70], making tailoring of prod-
ucts especially important, and they are frequently excluded
from studies of fall prevention technology, reducing broader
studies’ relevance to these groups [65, 71-73]. Usability and
acceptability for older PlwD or MCI and those who live with
or care for them, is therefore important [31, 74-76] although
challenging. Adaptable designs accommodating the broadest
range of user capabilities as possible and designed to support
caregiver input are essential for creating inclusive products
(25, 77-80].

Characteristics relevant to equity can exacerbate digital
and technological exclusion, either individually or in com-
bination, but reviews rarely considered these. Whilst all
reviews collected data on gender, age and cognitive status,
none reported race/ethnicity, education levels or socioeco-
nomic status (SES). Only two reviews used PROGRESS-
Plus factors as a data lens; both used cognitive status and one
disability and disease. These factors may all play a role
in acceptance and use of technology. Despite this, review
authors failed to consider the potential for differential effec-
tiveness in population subgroups, and this should be reme-
died in further work.

Linked to the equity factor of available support, staff and
unpaid carers may be pivotal in successful implementation
of technologies for PlwD, and their skills, atticudes and
experiences may influence the uptake of new innovations
[81]. In one primary study staff directly influenced study
outcomes through bias against bed alarms, which were con-
sidered unreliable and intrusive. Our overview highlights the
need to explore stafl roles in successful development and
integration of technology into care environments. We did
not identify any qualitative or mixed methods reviews, which
may have provided us with additional insights on the impact
of staff or unpaid carers on technology effectiveness, or the
experiences of carers and participants in using technology
with PIwD or MCI.

These gaps relate to the multiple barriers to scaling up of
technology for older PlwD, (evidence, price, design, trust,
awareness, individualisation, commissioning, societal atti-
tudes, staff skills, awareness and attitudes) [81]. A frame-
work such as NASS (non-adoption, abandonment, scale-
up, spread and sustainability) can help to ensure effective
representation of participants and due consideration of wider
contexts in development and implementation [82, 83].

Strengths and limitations

We have identified and synthesised the limited evidence on
use of technology to reduce falls and falls risk for PIwD
or MCI. At each stage we used transparent and robust
systematic review methods, adapted to a rapid overview.
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However, we focussed only on published systematic reviews;
primary research published after the last review search dates
is not included but may be informative [84, 85]. To assess the
likely impact of this we undertook some rapid limited post-
hoc searching for primary studies published after our search.
We identified only a feasibility RCT and a small RCT of
a home-based fall prevention exercise programme (Standing
Tall) delivered to older PIwD through a tablet computer
[86, 87]. This intervention showed promise, had acceptable
usability and feasibility, and scored well on participant enjoy-
ment; evaluation of its effectiveness needs a fully powered
RCT.

The low or critically low AMSTAR 2 ratings of included
reviews were heavily influenced by failure to list excluded
studies with reasons, and failure to consider quality of pri-
mary studies in the discussion. We have partially mitigated
this second issue by considering bias, as reported by the
original review authors, in our synthesis and conclusions
but were dependent on their assessments (low or moderate
quality in most instances). Full assessment using GRADE
criteria was beyond the scope of this overview, but our
consideration was guided by the domains of risk of bias
imprecision and inconsistency. [88].

We were also dependent on the definitions used by review
and primary study authors for dementia and MCI, and
many reviews did not report definitions used in primary
studies. Scores on the MMSE were the most frequently
used measure of MCI, but often no upper limit was given
and we could not determine the severity of participants’
dementia.

Further research and conclusions

Our overview identifies a clear need for more primary
research but also highlights the need to ensure that evidence
has real-world applicability as well as methodological rigour.
Thus, we strongly recommend following the ProFaNE
recommendations [89]. There is a need for more, larger
and better reported RCTs using TIDieR [90] to clarify the
nature of the intervention, perhaps using the FARSEEING
[25] and ProFaNE Taxonomies to aid description [91]. Work
is needed to develop more standardised outcome measures
for falls, ensuring relevance to patients and clinicians and
comparability between studies. The overview also highlights
that when PlwD or MCI are included in these studies, clear
and validated measures must be used to record their type
and level of cognitive impairment. In addition to rigorous
methodology, adequate sample sizes and adherence to
reporting guidelines there needs to be greater consideration
of user groups during design and development. This should
include consideration of equity factors in recruitment and
data analysis. Consideration of wider context is also required
to support implementation and success of new technology.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.

Rapid systematic overview of systematic reviews

Acknowledgements: The authors are grateful to Peter
Bower for giving advice on developing the study protocol
and commenting on the initial report.

Declaration of Conflicts of Interest: None.

Declaration of Sources of Funding: This paper presents
independent research funded by the National Institute for
Health and Care Research Policy Research Unit in Older
People and Frailty (NIHR Policy Research Programme Ref-
erence Number PR-PRU-1217-21,502). CET, CT and GN
are partially funded by the National Institute for Health
and Care Research Applied Research Collaboration Greater
Manchester (Grant Number: NIHR200174). The funders
played no role in the design, execution, analysis or interpre-
tation of data or writing the study. The views expressed are
those of the authors and not necessarily those of the NIHR
or the Department of Health and Social Care.

Data Availability: This is a review of previously published
studies; therefore, all the data used in the review are already in
the public domain. All data relevant to the included studies
are included in the article or uploaded as supplementary
information.

References

1. World Health Organization. Ageing and Life Course Unit.
WHO Global Report on Falls Prevention in Older Age.
Geneva: World Health Organization, 2008.

2. Office for Health Improvements and Disparities. Falls:
Applying all our Health, 2022. https://www.gov.uk/gove
rnment/publications/falls-applying-all-our-health/falls-a
pplying-all-our-health.

3. Becker C, Woo ], Todd C. Falls (Chapter 50). In: Michel JP,
Beattie BL, Martin FC, Walston JD, eds. Oxford Textbook of
Geriatric Medicine, 3rd edition. Oxford: Oxford University
Press, 2018.

4. Wheatley A, Bamford C, Shaw C, Boyles M, Fox C, Allan
L. Service organisation for people with dementia after an
injurious fall: challenges and opportunities. Age Ageing 2019;
48: 454-8.

5. Wittenberg R, Hu B, Barraza-Araiza L, Rehill A. Projections
of Older People with Dementia and Costs of Dementia
Care in the United Kingdom, 2019-2040. London: London
School of Economics, 2019.

6. Montero-Odasso M, van der Velde N, Martin FC et a/. World
guidelines for falls prevention and management for older
adults: a global initiative. Age Ageing 2022; 51: afac205.
https://doi.org/10.1093/ageing/afac205.

7. Lapierre N, Neubauer N, Miguel-Cruz A, Rios Rincon A, Liu
L, Rousseau J. The state of knowledge on technologies and
their use for fall detection: a scoping review. Int ] Med Inform
2018; 111: 58-71.

8. Lapierre N, Um Din N, Belmin J, Lafuente-Lafuente C.
Exergame-assisted rehabilitation for preventing falls in older
adults at risk: a systematic review and meta-analysis. Geron-
tology 2023; 69: 757-67.

9. Chen Y, Zhang Y, Guo Z, Bao D, Zhou ]J. Comparison
between the effects of exergame intervention and traditional

13

y20z Asenuer gz uo 1sanb Aq 659/ 1G//8EZpeIR/ | /SS/a1o1e/buisbe/woo dno olwapede//:sdiy Woll papeojumo(]


https://academic.oup.com/ageing/article-lookup/doi/10.1093/ageing/afad238#supplementary-data
https://www.gov.uk/government/publications/falls-applying-all-our-health/falls-applying-all-our-health
https://www.gov.uk/government/publications/falls-applying-all-our-health/falls-applying-all-our-health
https://www.gov.uk/government/publications/falls-applying-all-our-health/falls-applying-all-our-health
https://doi.org/10.1093/ageing/afac205

C. Eost-Telling et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

physical training on improving balance and fall prevention in
healthy older adults: a systematic review and meta-analysis.
J Neuroeng Rehabil 2021; 18: 164. https://doi.org/10.1186/
$12984-021-00917-0.

Choi SD, Guo L, Kang D, Xiong S. Exergame technology
and interactive interventions for elderly fall prevention: a
systematic literature review. Appl Ergon 2017; 65: 570-81.
Lee YH, Lin CH, Wu WR, Chiu HY, Huang HC. Virtual
reality exercise programs ameliorate frailty and fall risks in
older adults: a meta-analysis. ] Am Geriatr Soc 2023; 71:
2946-55.

Martinez Montilla LA, Lépez Cruces K, Calderén Erazo HS
et al. Effectiveness of virtual reality in balance training for
fall prevention in older adults: systematic review. Sports Med
Arthrosc Rev 2023; 31: 41-8.

Nishchyk A, Chen W, Pripp AH, Bergland A. The effect of
mixed reality technologies for falls prevention among older
adults: systematic review and meta-analysis. JMIR Aging
2021; 4: €27972. hetps://doi.org/10.2196/27972.

Chen M, Wang H, Yu L ez al. A systematic review of wearable
sensor-based technologies for fall risk assessment in older
adults. Sensors 2022; 22: 6752. https://doi.org/10.3390/
$22186752.

Sun R, Sosnoff JJ. Novel sensing technology in fall risk
assessment in older adults: a systematic review. BMC Geriatr
2018; 18: 1-10.

Facchinetti G, Petrucci G, Albanesi B, De Marinis MG,
Piredda M. Can smart home technologies help older adults
manage their chronic condition? A systematic literature
review. Int J Environ Res Public Health 2023; 20: 1205.
https://doi.org/10.3390/ijerph20021205.

Sapci AH, Sapci HA. Innovative assisted living tools, remote
monitoring technologies, artificial intelligence-driven solu-
tions, and robotic systems for aging societies: systematic
review. JMIR Aging 2019; 2: €15429. https://doi.org/10.
2196/15429.

McGarrigle L, Boulton E, Todd C. Map the apps: a rapid
review of digital approaches to support the engagement
of older adults in strength and balance exercises. BMC
Geriatr 2020; 20: 1-11. hteps://doi.org/10.1186/s12877-
020-01880-6.

Ren Y, Lin C, Zhou Q, Yingyuan Z, Wang G, Lu A.
Effectiveness of virtual reality games in improving physical
function, balance and reducing falls in balance-impaired older
adults: a systematic review and meta-analysis. Arch Gerontol
Geriatr 2023; 108: 104924. https://doi.org/10.1016/j.archge
r.2023.104924.

Tanwar R, Nandal N, Zamani M, Manaf AA, Pathway of
trends and technologies in fall detection: a systematic review.
Healthcare 2022, 10: 172. https://doi.org/10.3390/healthca
rel0010172.

McGarrigle L, Todd C. Promotion of physical activity in older
people using mHealth and eHealth technologies: rapid review
of reviews. ] Med Internet Res 20205 22: ¢22201. hetps://doi.o
rg/10.2196/22201.

Fernando E, Fraser M, Hendriksen J, Kim CH, Muir-Hunter
SW. Risk factors associated with falls in older adults with
dementia: a systematic review. Physiother Can 2017; 69:
161-70.

Taylor ME, Delbaere K, Lord SR, Mikolaizak AS, Brodaty
H, Close JCT. Neuropsychological, physical, and functional
mobility measures associated with falls in cognitively impaired
older adults. ] Gerontol Series A 2014; 69: 987-95.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Ward C, Touchet E, Marfeo E, Ward N. Mobility and Cogni-
tive Decline in Older Adults with Cognitive Impairment. In:
Gutchess A, Thomas AK, (eds). The Cambridge Handbook
of Cognitive Aging: A Life Course Perspective. Cambridge:
Cambridge University Press, 2020:701-16.

Boyle LD, Husebo BS, Vislapuu M. Promotors and barriers to
the implementation and adoption of assistive technology and
telecare for people with dementia and their caregivers: a sys-
tematic review of the literature. BMC Health Serv Res 2022;
22:1573. https://doi.org/10.1186/s12913-022-08968-2.
Dixon E, Michaels R, Xiao X, Zhong Y, Clary P, Narayanan
A et al. Mobile Phone Use by People with Mild to Moderate
Dementia: Uncovering Challenges and Identifying Opportu-
nities: Mobile Phone Use by People with Mild to Moder-
ate Dementia. Proceedings of the 24th International ACM
SIGACCESS Conference on Computers and Accessibility.
Athens, Greece: Association for Computer Machinery, 2022:
Article 38.

Dixon E, Anderson ], Lazar A. Understanding how sensory
changes experienced by individuals with a range of age-
related cognitive changes can affect technology use. ACM
Trans Access Comput 2022;15: Article 10, 1, 33. https://doi.o
rg/10.1145/3511906.

Lorenz K, Freddolino PP, Comas-Herrera A, Knapp M,
Damant J. Technology-based tools and services for people
with dementia and carers: mapping technology onto the
dementia care pathway. Dementia 2019; 18: 725-41.
Meiland F, Innes A, Mountain G ez a/. Technologies to sup-
port community-dwelling persons with dementia: a position
paper on issues regarding development, usability, effectiveness
and cost-effectiveness, deployment, and ethics. JMIR Reha-
bil Assist Technol 2017; 4: el. hteps://doi.org/10.2196/recha
b.6376.

Mannheim I, Wouters EJ, Kéttl H, Van Boekel LC, Brankaert
R, Van Zaalen Y. Ageism in the discourse and practice of
designing digital technology for older persons: a scoping
review. Gerontologist 2022; 63: 1188-200.

Holthe T, Halvorsrud L, Karterud D, Hoel K-A, Lund A.
Usability and acceptability of technology for community-
dwelling older adults with mild cognitive impairment and
dementia: a systematic literature review. Clin Interv Aging
2018; 13: 863-86.

Eost-Telling C, Hall, A, Yang, Y, Hanratty, B, Knapp, M,
Robinson, L, and Todd, C. Rapid Review of Digital Tech-
nologies to Prevent Falls in People Living with Dementia.
Manchester, UK: NIHR Older People and Frailty Policy
Research Unit. https://documents.manchester.ac.uk/display.a
spx?DocID=59370 (22 September 2023, date last accessed).
Barclay S. Major Conditions and Diseases. [Hansard]. 2023;
726. https://hansard.parliament.uk/Commons/2023-01-24/
debates/23012433000010/MajorConditionsAndDiseases
(17 May 2023, date last accessed).

Biondi-Zoccai G Umbrella Reviews. Evidence Synthesis with
Overviews of Reviews and Meta-Epidemiologic Studies,
Cham, Switzerland: Springer International, 2016. hteps://
doi.org/10.1007/978-3-319-25655-9.

Hunt H, Pollock A, Campbell P, Estcourt L, Brunton G.
An introduction to overviews of reviews: planning a relevant
research question and objective for an overview. Syst Rev
2018; 7: 39. https://doi.org/10.1186/s13643-018-0695-8.
Pollock M, Fernandes RM, Becker LA, Pieper D, Hartling
L. Chapter V: overviews of reviews. In: Higgins JPT, Thomas
J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA, eds.

y20z Asenuer gz uo 1sanb Aq 659/ 1G//8EZpeIR/ | /SS/a1o1e/buisbe/woo dno olwapede//:sdiy Woll papeojumo(]


https://doi.org/10.1186/s12984-021-00917-0
https://doi.org/10.1186/s12984-021-00917-0
https://doi.org/10.2196/27972
https://doi.org/10.3390/s22186752
https://doi.org/10.3390/s22186752
https://doi.org/10.3390/ijerph20021205
https://doi.org/10.2196/15429
https://doi.org/10.1186/s12877-020-01880-6
https://doi.org/10.1016/j.archger.2023.104924
https://doi.org/10.1016/j.archger.2023.104924
https://doi.org/10.3390/healthcare10010172
https://doi.org/10.3390/healthcare10010172
https://doi.org/10.2196/22201
https://doi.org/10.2196/22201
https://doi.org/10.1186/s12913-022-08968-2
https://doi.org/10.1145/3511906
https://doi.org/10.1145/3511906
https://doi.org/10.2196/rehab.6376
https://doi.org/10.2196/rehab.6376
https://documents.manchester.ac.uk/display.aspx?DocID=59370
https://documents.manchester.ac.uk/display.aspx?DocID=59370
https://hansard.parliament.uk/Commons/2023-01-24/debates/23012433000010/MajorConditionsAndDiseases
https://hansard.parliament.uk/Commons/2023-01-24/debates/23012433000010/MajorConditionsAndDiseases
https://doi.org/10.1007/978-3-319-25655-9
https://doi.org/10.1007/978-3-319-25655-9
https://doi.org/10.1186/s13643-018-0695-8

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Cochrane Handbook for Systematic Reviews of Interventions
Version 6.4 (updated August 2023). Cochrane, 2023; 8.
Available from www.training.cochrane.org/handbook.

Gates M, Gates A, Pieper D et al. Reporting guideline for
overviews of reviews of healthcare interventions: development
of the PRIOR statement. BM]J 2022; 378: 1-13. https://doi.o
rg/10.1136/bmj-2022-070849

Eost-Telling C, Hall A, Yang Y, Hanratty B, Bower P,
Todd C. Rapid Umbrella Review of Digital Technologies
to Prevent Falls in People Living with Dementia .Char-
lottesville, VA: Open Science Framework (OSF). https://doi.o
rg/10.17605/OSEIO/M2CD8 (22 September 2023, date last
accessed).

Stanmore EK, Mavroeidi A, de Jong LD et al. The effectiveness
and cost-effectiveness of strength and balance Exergames to
reduce falls risk for people aged 55 years and older in UK
assisted living facilities: a multi-Centre, cluster randomised
controlled trial. BMC Med 2019; 17: 1-14.

National Institute for Health and Care Excellence. Dementia:
Assessment, Management and Support for People Living with
Dementia and their Carers (NG97). London, UK: NICE,
2018 (19 December 2023, date last accessed).
Amir-Behghadami M, Janati A. Population, intervention,
comparison, outcomes and study (PICOS) design as a frame-
work to formulate eligibility criteria in systematic reviews.
Emerg Med ] 2020; 37: 387. https://doi.org/10.1136/emerme
d-2020-209567.

Thomas J, Kneale D, McKenzie JE, Brennan SE, Bhaumik
S. Chapter 2: Determining the scope of the review and the
questions it will address. In: Higgins JPT, Thomas J, Chandler
J, Cumpston M, Li T, Page MJ, Welch VA, eds. Cochrane
Handbook for Systematic Reviews of Interventions version
6.4 (updated August 2023). Cochrane, 2023. Available from
www.training.cochrane.org/handbook.

U.S. Food and Drug Administration. What Is Digital Health?
Silver Spring, MD: FDA. https://www.fda.gov/medical-de
vices/digital-health-center-excellence/what-digital-health (17
May 2023, date last accessed).

Lamb SE, Jorstad-Stein EC, Hauer K, Becker C, Europe
PoFN, Group OC. Development of a common outcome
data set for fall injury prevention trials: the prevention of
falls network Europe consensus. ] Am Geriatr Soc 2005; 53:
1618-22.

Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan—a web and mobile app for systematic reviews. Syst
Rev 2016; 5: 1-10. https://doi.org/10.1186/s13643-016-
0384-4.

Shea BJ, Reeves BC, Wells G et al. AMSTAR 2: a critical
appraisal tool for systematic reviews that include randomised
or non-randomised studies of healthcare interventions, or
both. BMJ 2017; 358: j4008. https://doi.org/10.1136/bmj.
j4008.

Campbell M, McKenzie JE, Sowden A ez al. Synthesis without
meta-analysis (SWiM) in systematic reviews: reporting guide-
line. BMJ 2020; 368. https://doi.org/10.1136/bmj.16890.
Boulton E, Hawley-Hague H, Vereijken B ez al. Developing
the FARSEEING taxonomy of technologies: classification
and description of technology use (including ICT) in falls
prevention studies. ] Biomed Inform 2016; 61: 132-40.
Cochrane Methods Equity. PROGRESS-Plus. Web:
Cochrane Methods Equity. https://methods.cochrane.org/e

Rapid systematic overview of systematic reviews

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

quity/projects/evidence-equity/progress-plus (17 May 2023,
date last accessed).

O’Neill ], Tabish H, Welch V ez al. Applying an equity lens
to interventions: using PROGRESS ensures consideration of
socially stratifying factors to illuminate inequities in health. J
Clin Epidemiol 2014; 67: 56-64.

Pieper D, Antoine S-L, Mathes T, Neugebauer EA, Eiker-
mann M. Systematic review finds overlapping reviews were
not mentioned in every other overview. ] Clin Epidemiol
2014; 67: 368-75.

Lunny C, Pieper D, Thabet P, Kanji S. Managing overlap
of primary study results across systematic reviews: practical
considerations for authors of overviews of reviews. BMC Med
Res Methodol 2021; 21: 1-14.

Pérez-Bracchiglione J, Nifio de Guzmdn E, Roqué Figuls M,
Urrdatia G. Graphical representation of overlap degree of pri-
mary studies in systematic reviews included in overviews. In:
Abstracts of the 26th Cochrane Colloquium. Santiago, Chile:
Cochrane Database of Systematic Reviews, 2020. https://
doi.org/10.1002/14651858.CD201901.

Bezold J, Krell-Roesch J, Eckert T, Jekauc D, Woll A. Sensor-
based fall risk assessment in older adults with or without
cognitive impairment: a systematic review. Eur Rev Aging
Phys Activity 2021; 18: 1-14.

Brims L, Oliver K. Effectiveness of assistive technology
in improving the safety of people with dementia: a sys-
tematic review and meta-analysis. Aging Ment Health
2019; 23: 942-51. https://doi.org/10.1080/13607863.2018.
1455805.

Chan DKY, Chan LKM, Kuang YM, Le MNV, Celler B. Dig-
ital care technologies in people with dementia living in long-
term care facilities to prevent falls and manage behavioural and
psychological symptoms of dementia: a systematic review. Eur
J Ageing 2021; 19: 309-23.

Dermody G, Whitehead L, Wilson G, Glass C. The role of
virtual reality in improving health outcomes for community-
dwelling older adults: systematic review. ] Med Internet Res
2020; 22: €17331. https://doi.org/10.2196/17331.
Prosperini L, Tomassini V, Castelli L ez 2/ Exergames for
balance dysfunction in neurological disability: a meta-analysis
with meta-regression. ] Neurol 2021; 268: 3223-37.

van Santen J, Droes R-M, Holstege M ¢z al. Effects of exergam-
ing in people with dementia: results of a systematic literature
review. ] Alzheimers Dis 2018; 63: 741-60.

Weizman Y, Tirosh O, Beh ], Fuss FK, Pedell S. Gait assess-
ment using wearable sensor-based devices in people living with
dementia: a systematic review. Int ] Environ Res Public Health
2021; 18: 12735. https://doi.org/10.3390/ijerph182312735.
Downs SH, Black N. The feasibility of creating a checklist
for the assessment of the methodological quality both of
randomised and non-randomised studies of health care inter-
ventions. ] Epidemiol Commun Health 1998; 52: 377-84.
Wells GA, Shea B, O’Connell D et 2/ The Newcastle-Ottawa
Scale (NOS) for Assessing the Quality of Nonrandomised
Studies in Meta-Analyses. Ottawa, ON: Ottawa Hospital
Research Institute, 2009.

Pitkala KH, Strandberg TE. Clinical trials in older people. Age
Ageing 2022; 51: afab282. https://doi.org/10.1093/ageing/a
fab282.

Nicholls SG, Carroll K, Nix HP et 2/ Ethical considerations
within pragmatic randomized controlled trials in dementia:

15

y20z Asenuer gz uo 1sanb Aq 659/ 1G//8EZpeIR/ | /SS/a1o1e/buisbe/woo dno olwapede//:sdiy Woll papeojumo(]


www.training.cochrane.org/handbook
 https://doi.org/10.1136/bmj-2022-070849
 https://doi.org/10.1136/bmj-2022-070849
https://doi.org/10.17605/OSF.IO/M2CD8
https://doi.org/10.17605/OSF.IO/M2CD8
https://doi.org/10.1136/emermed-2020-209567
https://doi.org/10.1136/emermed-2020-209567
www.training.cochrane.org/handbook
https://www.fda.gov/medical-devices/digital-health-center-excellence/what-digital-health
https://www.fda.gov/medical-devices/digital-health-center-excellence/what-digital-health
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1136/bmj.j4008
https://doi.org/10.1136/bmj.l6890
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://doi.org/10.1002/14651858.CD201901
https://doi.org/10.1002/14651858.CD201901
https://doi.org/10.1080/13607863.2018.1455805
https://doi.org/10.2196/17331
https://doi.org/10.3390/ijerph182312735
https://doi.org/10.1093/ageing/afab282
https://doi.org/10.1093/ageing/afab282

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

. Eost-Telling et al.

results from a literature survey. Alzheimer’s & Dementia 2022;
8: ¢12287. https://doi.org/10.1002/trc2.12287.

Suijkerbuijk S, Nap HH, Cornelisse L, WA IJ, De Kort YA,
Minkman M. Active involvement of people with dementia: a
systematic review of studies developing supportive technolo-
gies. ] Alzheimers Dis 2019; 69: 1041-65.

Gallistl V, Rohner R, Hengl L, Kolland F. Doing digital
exclusion—technology practices of older internet non-users. J
Aging Stud 2021; 59: 100973. https://doi.org/10.1016/j.jagi
ng.2021.100973.

Lu X, Yao Y, Jin Y. Digital exclusion and functional depen-
dence in older people: findings from five longitudinal cohort
studies. EClinicalMedicine 2022; 54: 101708. https://doi.o
1g/10.1016/j.eclinm.2022.101708.

Money A, Hall A, Harris D, Eost-Telling C, McDermott J,
C T. Barriers and Facilitators to Older people’s Engagement
with Online Services: A Qualitative Study of Adults Aged
75+ Years. JMIR Aging, 2023: 46522 (In press). https://doi.o
rg/10.2196/46522.

Lariviere M, Poland F, Woolham J, Newman S, Fox C.
Placing assistive technology and telecare in everyday practices
of people with dementia and their caregivers: findings from
an embedded ethnography of a national dementia trial. BMC
Geriatr 2021; 21: 1-13.

Czaja SJ. Usability of technology for older adults: where are
we and where do we need to be. J Usability Stud 2019; 14:
61-4.

Keogh F, Carney P, O’Shea E. Innovative methods for involv-
ing people with dementia and carers in the policymaking
process. Health Expect 2021; 24: 800-9.

Snaphaan L], Geerts IA, Bongers IM. Involving people with
dementia in the development process of assistive technol-
ogy: multi-stakeholder experiences of a user-driven living lab.
Design Health 2022; 6: 28-43.

Wang G, Marradi C, Albayrak A, van der Cammen TJ. Co-
designing with people with dementia: a scoping review of
involving people with dementia in design research. Maturitas
2019; 127: 55-63.

Thordardottir B, Malmgren Fange A, Lethin C, Rodriguez
Gatta D, Chiatti C. Acceptance and use of innovative assistive
technologies among people with cognitive impairment and
their caregivers: a systematic review. Biomed Res Int 2019;
2019: 1-18.

Lindsay S, Brittain K, Jackson D, Ladha C, Ladha K, Olivier
P, Empathy, participatory design and people with dementia.
In Proceedings of the SIGCHI Conference on Human Factors
in Computing Systems (CHI "12). Association for Computing
Machinery, New York, NY, USA, 2012; 521-30.

Hendriks N, Huybrechts L, Wilkinson A, Slegers K, Chal-
lenges in doing participatory design with people with demen-
tia. In ACM International Conference Proceeding Series. Vol.
2. Windhoek, Namibia, 2014; pp. 33-6.

Martin-Garcfa AV, Redolat R, Pinazo-Hernandis S. Factors
influencing intention to technological use in older adults. The
TAM model Aplication. Res Aging 2022; 44: 573-88.

van Santen ], Drées R-M, Blanson Henkemans O er 4l
Implementation of exergaming for people with dementia:
facilitators, barriers, and recommendations. Aging Ment
Health 2023; 1-10. hteps://doi.org/10.1080/13607863.
2023.2238259.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

O’Connor S, Bouamrane M-M, O’Donnell CA, Mair FS,
Barriers to Co-Designing Mobile Technology with Persons
with Dementia and Their Carers. Stud Health Technol Inform
2016; 225: 1028-9.

Guisado-Ferndndez E, Giunti G, Mackey LM, Blake C,
Caulfield BM. Factors influencing the adoption of smart
health technologies for people with dementia and their infor-
mal caregivers: scoping review and design framework. JMIR
Aging 2019; 2: €12192. https://doi.org/10.2196/12192.
Knapp M, Shehaj X, Wong G. Digital interventions for
people with dementia and carers: effective, cost-effective and
equitable? Neurodegenerative Dis Manag 2022; 12: 215-9.
Greenhalgh T, Maylor H, Shaw S ¢t al. The NASSS-CAT
tools for understanding, guiding, monitoring, and researching
technology implementation projects in health and social care:
protocol for an evaluation study in real-world settings. JMIR
Res Protoc 2020; 9: €16861. https://doi.org/10.2196/16861.
Greenhalgh T, Wherton ], Papoutsi C ¢z a/. Beyond adoption:
a new framework for theorizing and evaluating nonadoption,
abandonment, and challenges to the scale-up, spread, and
sustainability of health and care technologies. ] Med Internet
Res 20175 19: €367. https://doi.org/10.2196/jmir.8775.
Bayen E, Nickels S, Xiong G et al. Reduction of time on the
ground related to real-time video detection of falls in memory
care facilities: observational study. ] Med Internet Res 2021;
23N.PAG-N.PAG: €17551. https://doi.org/10.2196/17551.
Lauriks S, Meiland F, Osté JP, Hertogh C, Drées R-M. Effects
of assistive home technology on quality of life and falls of
people with dementia and job satisfaction of caregivers: results
from a pilot randomized controlled trial. Assist Technol 2020;
32:243-50.

Taylor ME, Close JC, Lord SR ez 4l. Pilot feasibility study of
a home-based fall prevention exercise program (StandingTall)
delivered through a tablet computer (iPad) in older people
with dementia. Australas ] Ageing 2020; 39: ¢278-87. https://
doi.org/10.1111/ajag.12717.

Callisaya ML, Jayakody O, Vaidya A, Srikanth V, Farrow
M, Delbaere K. A novel cognitive-motor exercise program
delivered via a tablet to improve mobility in older people with
cognitive impairment — StandingTall cognition and mobility.
Exp Gerontol 2021; 152: 111434. https://doi.org/10.1016/
jexger.2021.111434.

Guyatt G, Oxman AD, Akl EA er al. GRADE guidelines:
1. Introduction—GRADE evidence profiles and summary of
findings tables. ] Clin Epidemiol 2011; 64: 383-94.
Schwenk M, Lauenroth A, Stock C er 4l Definitions and
methods of measuring and reporting on injurious falls in
randomised controlled fall prevention trials: a systematic
review. BMC Med Res Methodol 2012; 12: 50. hteps://doi.o
rg/10.1186/1471-2288-12-50.

Hoffmann TC, Glasziou PP, Boutron I ez al. Better reporting
of interventions: template for intervention description and
replication (TIDieR) checklist and guide. BM]J 2014; 348:
g1687. https://doi.org/10.1136/bmj.g1687.

Lamb SE, Becker C, Gillespie LD ez al. Reporting of complex
interventions in clinical trials: development of a taxonomy to
classify and describe fall-prevention interventions. Trials 2011;
12: 125. heeps://doi.org/10.1186/1745-6215-12-125.

Received 14 June 2023; editorial decision 6 December 2023

y20z Asenuer gz uo 1sanb Aq 659/ 1G//8EZpeIR/ | /SS/a1o1e/buisbe/woo dno olwapede//:sdiy Woll papeojumo(]


https://doi.org/10.1002/trc2.12287
https://doi.org/10.1016/j.jaging.2021.100973
https://doi.org/10.1016/j.jaging.2021.100973
https://doi.org/10.1016/j.eclinm.2022.101708
https://doi.org/10.1016/j.eclinm.2022.101708
https://doi.org/10.2196/46522
https://doi.org/10.2196/46522
https://doi.org/10.1080/13607863.2023.2238259
https://doi.org/10.2196/12192
https://doi.org/10.2196/16861
https://doi.org/10.2196/jmir.8775
https://doi.org/10.2196/17551
https://doi.org/10.1111/ajag.12717
https://doi.org/10.1111/ajag.12717
https://doi.org/10.1016/j.exger.2021.111434
https://doi.org/10.1016/j.exger.2021.111434
https://doi.org/10.1186/1471-2288-12-50
https://doi.org/10.1186/1471-2288-12-50
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1186/1745-6215-12-125

.

ID NOW"PLATFORM

KNOW FASTER SO YOU
CAN ACT QUICKER

NOW

Now, you can provide rapid molecular

respiratory testing for COVID-19,

influenza, RSV and strep A in any SETRSER] IMPROVED WORKFLOW
algn ) with single patient swab for

acute care Settlng’ where and when IDOV-VABBOTT COVID-19 and influenza A & B

it’s needed most.


https://www.globalpointofcare.abbott/en/lp/id-now-eme-2022.html?utm_source=ageandaging&utm_medium=pdfdownload&utm_campaign=knowfasterpdfjune
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