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Background:

Older adults discharged after an index fall emergency presentation face high risks of recurrent falls, injury, and
repeat acute-care use; the effectiveness and safety of emergency-linked prevention programs remains uncertain.
Methods:

PubMed was searched from inception to July 2025. Randomized controlled trials of fall-prevention programs
initiated at, or directly triggered by, the index-fall emergency encounter were included and synthesized
narratively.

Results:

Eight randomized trials (n=2,806; follow-up 6-12 months) assessed emergency-department-initiated
interdisciplinary assessment/referral, structured rehabilitation, patient-centred coaching, or emergency-
department multidisciplinary consultation. Recurrent falls effects were mixed, ranging from reduced recurrent
falling with comprehensive assessment (odds ratio 0.39; 95% CI 0.23-0.66) to no benefit in cognitive
impairment/dementia (riskratio 0.92;95% CI1 0.81-1.05) and neutral referral-based results for fallers (risk ratio
1.11; 95% CI 0.95-1.31). Secondary outcomes showed selective benefit, including reduced falls rate with
coaching (incidence rate ratio 0.65; 95% CI 0.43-0.99), fewer fractures (incidence rate ratio 0.37; 95% CI 0.15-
0.91), and fewer subsequent ED visits with multidisciplinary consultation (incidence rate ratio 0.47; 95% CI
0.29-0.74) including fall-related ED visits (incidence rate ratio 0.34; 95% CI 0.15-0.76).

Conclusions:

Emergency-linked fall-prevention programs demonstrated variable effectiveness, with more consistent benefits
when risk assessment was coupled with active follow-up and service linkage. Caregiver-integrated pathways
may be required for cognitively impaired populations.
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Introduction

Falls among older adults are a leading cause of injury-
related morbidity, disability, and downstream health -
care utilization, and they increasingly represent a
systems-level challenge as populations age. Global
Burden of Disease analyses focused on adults aged 65
years and older estimate approximately 45,657,816
new falls worldwide in 2021, representing an
approximately 182% increase since 1990, with
substantial geographic heterogeneity in incidence and
mortality patterns [1]. Although fall incidence rates have
risen, mortality and disability-adjusted life year (DALY)
rates have been reported as relatively stable in recent
decades, suggesting a complex interplay between
population aging, comorbidity = profiles, and
improvements in acute care [1]. Contemporary clinical
guidance emphasizes that falls are not a single-
determinant event but a geriatric syndrome requiring
structured evaluation of intrinsic and extrinsic risk
factors, by tailored, multi-component
management across settings [2].

followed

In this context, an “index fall” (the initial fall that
precipitates a clinical encounter) is a clinically
meaningful sentinel event: it identifies an older adult at
heightened near-term risk and presents a time-limited
opportunity to initiate prevention before recurrent falls,
injury, and functional decline occur. Evidence from
randomized trials and systematic reviews supports
several preventive strategies in community-dwelling
older adults, but effect sizes vary by intervention type,
baseline risk, adherence, and implementation fidelity. In
the updated evidence report for the United States
Preventive Services Task Force (USPSTF), 83 fair- to
good-quality randomized clinical trials (n = 48,839)
were synthesized, with the strongest
concentrated in exercise and multifactorial programs
[3]. Exercise interventions were associated with effect

evidence
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of reduced fall rates (incidence rate ratio [IRR] 0.85;
95% confidence interval [CI] 0.75-0.96) and reduced
risk of experiencing =1 fall (relative risk [RR] 0.92; 95%
CI 0.87-0.98), while multifactorial interventions
reduced fall rates (IRR 0.84; 95% CI 0.74-0.95) but did
not clearly reduce the risk of having =1 fall (RR 0.96;
95% CI 0.91-1.02) or injurious falls (IRR 0.92; 95% CI
0.84-1.01) [3]. Importantly, harms reporting remains
inconsistent; however, available data indicate that
adverse effects are generally infrequent and
predominantly minor musculoskeletal symptoms linked
to exercise components, with serious adverse effects
typically very rare (<1%) when reported [3]. These
findings underscore that “effectiveness” depends not
only on selecting a strategy with favorable pooled
estimates but also on matching program intensity and
components to patient risk, context, and feasibility.

Older adults presenting for emergency care after an
index fall constitute a particularly high-priority
subgroup because the Emergency Department (ED)
encounter concentrates clinical information, reveals
triggers (e.g, syncope, medication effects,
environmental hazards), and often precedes discharge
to an unchanged home setting. ED-initiated prevention
services have been evaluated in both controlled trials
and evidence syntheses, with signals of benefit for
outcomes beyond simply “any fall.” A systematic review
and meta-analysis of 11 studies (n = 4,018) found that
ED-initiated interventions did not significantly reduce
the proportion of older adults who fell again (RR 0.93;
95% CI 0.82-1.06), yet they were associated with
meaningful reductions in the monthly rate of falling
(RR 0.69; 95% CI 0.52-0.91), fall-related injuries (RR
0.72; 95% CI 0.59-0.88), and hospital admissions (RR
0.76; 95% CI 0.64-0.90) [4]. Complementing these
pooled findings, a randomized controlled trial ofan ED

acute
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initiated, tailored multidisciplinary model (pharmacy
and physical therapy consultation with automated
communication to primary care) reported substantially
fewer subsequent ED encounters within 6 months,
including a lower rate of any ED visit (adjusted IRR 0.47;
95% CI 0.29-0.74) and fall-related ED visits (adjusted
IRR 0.34; 95% CI 0.15-0.76) [5]. Collectively, these
results suggest that comprehensive post-index fall
programs may deliver clinically relevant benefits,
particularly for injurious events and utilization, yet the
magnitude and consistency of benefit likely depend on
program design, intensity, care transitions, and patient
engagement. The public-health burden of falls is
especially salient in settings undergoing rapid
demographic transition, including Saudi Arabia, where
the aging population is expanding and chronic disease
prevalence is increasing.

Using Global Burden of Disease Study data for Saudi
Arabia (1990-2019), one longitudinal analysis reported
increasing incidence and prevalence trends for both
sexes, with a larger relative increase in prevalence rates
among males (57%) than females (26%) and divergent
disability metrics (DALYs +4% for males and -10% for
females; years lived with disability [YLDs] +38% for
males and +8% for females) [6]. Local epidemiologic
studies further indicate substantial event frequency and
injury sequelae: in Riyadh, a cross-sectional study of
adults aged 260 years reported a 1-year fall prevalence
of 49.9% and post-fall injuries in 74% of those who fell
[7]. More recent national evidence also suggests sizable
risk prevalence; a nationwide assessment reported that
35.5% of participants were classified as being at risk of
falls [8].

While these Saudi data are not directly comparable
across sampling frames and definitions, together they
reinforce that falls represent a major, measurable driver
of injury burden, health-service demand, and potentially
preventable disability in the Kingdom, warranting
context-specific prevention pathways that integrate ED
care, primary care, rehabilitation services, and patient
safety practices. Risk 1is strongly patterned and
recurrent falls are predictable using clinical markers
that are common in older adults presenting with an
index fall. A systematic review and meta-analysis ofrisk
factors for recurrent falls identified robust associations
for several domains, including prior fall history (RR
2.67; 95% CI 2.02-3.53), fear of falling (RR 2.40; 95% CI
1.92-2.99), instrumental activities of daily living
disability (RR 2.30; 95% CI 1.72-3.07), impaired balance
(RR 2.13; 95% CI 1.61-2.83), muscle weakness (RR 1.86;
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95% CI 1.43-2.42), gait problems (RR 1.73; 95% CI
1.42-2.12), polypharmacy (RR 1.61; 95% CI 1.27-2.03),
depressive symptoms (RR 1.52; 95% CI 1.25-1.86),
psychotropic medication use (RR 1.39; 95% CI 1.14-
1.70), and vision impairment (RR 1.42; 95% CI 1.24-
1.64) [9]. At a population level, low bone mineral density
has been identified as a leading contributor to fall
incidence burden in older adults, reinforcing the need to
consider musculoskeletal vulnerability in prevention
strategies [1]. In Saudi Arabia, sociodemographic and
environmental factors may further modify risk; for
example, the Riyadh study associated lower educational
attainment with increased odds of falling (adjusted odds
ratio 1.72; 95% CI 1.15-2.56 and 1.81; 95% CI 1.15-2.85
for specific categories) and identified housing
circumstances as relevant [7].

These converging lines of evidence support a
comprehensive prevention model that combines clinical
risk assessment (including medication review and

functional testing) with targeted interventions
(exercise/strength-balance training, home
safety/environmental modification, and structured

follow-up), while also accounting for patient safety
behaviors and implementation barriers across health
systems. Despite the growing evidence base, important
uncertainties remain regarding which “full” fall-
prevention programs, defined as structured, multi-
component pathways that include assessment plus
coordinated interventions and follow-up, are most
effective and safest when initiated after an index fall
encounter, particularly when initiated in acute-care
settings and transitioned to community care.

Existing syntheses demonstrate heterogeneity in
program components, intensity, delivery personnel,
referral pathways, and outcome definitions, and they
suggest that some programs may preferentially reduce
fall rates, while others more strongly influence injurious
falls or health-care utilization [3-5]. Furthermore,
harms and  unintended consequences (e.g.,
musculoskeletal symptoms, program non-adherence,
inequitable access to rehabilitation or home
modification services) are inconsistently captured,
limiting confident risk-benefit profiling in real-world
practice [3]. This systematic-review protocol therefore
aims to evaluate the effectiveness and safety of fall-
prevention programs for older adults presenting with an
index fall, with particular attention to comprehensive
program models and patient-centered outcomes
relevant to public health, patient safety, and health-
system utilization and service delivery systems.
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Methods

A systematic review was conducted to evaluate the
effectiveness and safety of fall-prevention programs
initiated for older adults presenting with an index fall. The
methods were reported in accordance with PRISMA 2020
guidance, with key elements aligned to PRISMA items
relevant to a non-meta-analytic systematic review (e.g.,
PRISMA-Item-6: eligibility criteria; PRISMA-Item-7: search
strategy; PRISMA-Item-8: selection process) [1]. Eligible
studies were clinical trials (randomized, cluster-
randomized, quasi-randomized, or other controlled trial
designs) that enrolled adults aged 260 years (or with a
reported mean/median age 265 years) who presented to
an emergency department or equivalent acute-care setting
after an index fall and received a structured program
intended to prevent subsequent falls.

The intervention had to be initiated at, or directly triggered
by, the index-fall encounter (e.g., emergency-department
screening plus coordinated referral, multidisciplinary post-
index-fall pathway with follow-up, or a packaged
prevention program initiated before discharge).
Comparators included usual care, minimal advice, or an
alternative prevention pathway. Primary outcomes were
recurrent falls measured as risk of =1 fall, fall rate, time to
first fall, or injurious falls during follow-up; safety
outcomes included intervention-related adverse events
(e.g., musculoskeletal injury, worsening mobility, or other
harms reported by trialists). Secondary outcomes included
emergency department revisits, hospital admissions,
fractures, mortality, functional status, and health-related
quality of life. Studies conducted exclusively in inpatient
wards without an emergency-department index-fall
trigger, studies focused solely on syncope withoutfalls, and
non-trial observational designs were excluded.

PubMed was searched from database inception to July
2025, without geographic restrictions, and limited to
human studies published in English (PRISMA-Item-7) [1].
The search strategy combined Medical Subject Headings
(MeSH) and free-text terms for falls, emergency care,
prevention programs, and older adults. The exact PubMed
search stringwas: (“Accidental Falls"[Mesh] OR fall[tiab] OR
“recurrent fall’[tiab]) AND (“Emergency Service,
Hospital’[Mesh] OR “Emergency Medical Services”[Mesh]
OR “Emergency Department’[tiab] OR “emergency
room”[tiab] OR ED[tiab]) AND (“Prevention and
Control”[Subheading] OR prevent*[tiab] OR
intervention*[tiab] OR program*[tiab] OR
multifactorial[tiab] OR “risk assessment”[tiab] OR “home
hazard*”[tiab] OR exercise[tiab] OR “balance” the fall, and
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training”[tiab] OR “medication review” [tiab]) AND “Fall’
(aged[Mesh] OR “Aged, 80 and over”[Mesh] OR older|[tiab]
OR elderly[tiab] OR geriatric*[tiab])** with filters English
and Humans applied. In addition, the reference lists of
included studies and relevant review articles were hand-
searched to identify additional eligible trials. Optional
supplementary searching of Scopus and/or CINAHL was
considered to capture allied-health trials not indexed in
PubMed; if not completed, this step was treated as and
PubMedremained the sole required database for eligibility.
All records retrieved from PubMed were exported into a
reference manager, and duplicates were removed using
automated matching followed by manual verification.

Title and abstract screening was performed independently
by two reviewers using the prespecified eligibility criteria;
any record judged potentially eligible by either reviewer
proceeded to full-text assessment (PRISMA-Item-8) [1].
Full-text eligibility was independently in
duplicate, and reasons for exclusion at the full-text stage
were documented to supporttransparentreporting in the
PRISMA  flow diagram  (PRISMA-Item-16) [1].
Disagreements at any stage were resolved through
discussion; if consensus was not achieved, a third reviewer
adjudicated. Prior to formal screening, reviewers
completed a calibration exercise on records to standardize
interpretation of criteria, and inter-reviewer agreement for
title/abstract screening was quantified using Cohen’s
kappa coefficient. Screening was facilitated using a
dedicated systematic-review screening platform to
streamline independent decisions and conflict resolution
[3]. A standardized data-extraction form was developed a
prioriand pilot-tested on included studies to ensure clarity
and completeness before full extraction.

assessed

Two reviewers extracted data independently in duplicate,
including study identifiers (author, year, country, setting),
design features (allocation unit, randomization method,
concealment where reported), participant characteristics
(age, sex distribution, baseline fall risk markers,
comorbidities/frailty = proxies), index-fall context
(presentation criteria and injury severity proxies where
available), intervention details (components, personnel,
intensity, duration, delivery mode, and follow-
up/transition-of-care elements), comparator details,
outcome definitions and ascertainment methods, follow-up
duration, attrition, intervention uptake/adherence,
adverse events, and the effect estimates and denominators
reported by the authors. When outcomes were presented
in multiple formats, extraction prioritized a most effective
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clinically interpretable estimate aligned with the outcome
definition (e.g, risk of 21 fall, rate ratio, hazard ratio) while
also capturing adjusted estimates and covariates when
available. Discrepancies were reconciled by consensus
with re-checking against the primary report; unresolved
issues were adjudicated by a third reviewer. When
essential data were missing or ambiguous, study authors
were to be contacted up to two times by email ( if not
completed),and unresolved items were labeled in evidence
tables. Risk of bias for included randomized trials was
assessed using the Cochrane Risk of Bias 2 (RoB 2) tool at
the outcome level [2]. The RoB 2 domains were evaluated
as follows: bias arising from the randomization process,
deviations from intended interventions, missing outcome
data, measurement of the outcome, and selection of the
reported result.

Each domain wasjudged as “Lowrisk,” “Some concerns,” or
“High risk,” and an overall risk-of-bias judgment was
derived using the RoB 2 algorithms [2]. For cluster-
randomized trials, cluster-specific = considerations
(including recruitment timing relative to allocation,
baseline imbalance, and identification/analysis of cluster
effects) were applied. Two reviewers performed risk-of-
bias assessments independently with domain-level
justifications documented; disagreements were resolved
through discussion and third-reviewer adjudication if
needed. Numeric quality scores were not calculated to
avoid spurious precision; instead, domain-level judgments
and overall assessments were presented transparently,
and limitations due to incomplete reporting were marked
where they prevented confident appraisal.

Because substantial clinical and methodological
heterogeneity was anticipated across trials (variation in
program components, delivery intensity, personnel,
follow-up duration, and outcome definitions), the findings
were synthesized narratively without meta-analysis and
without quantitative heterogeneity statistics (e.g., no I%, no
forest plots). Trials were grouped a priori by program
model (multidisciplinary emergency-departmentinitiated
pathway; emergency-department screening plus referral;
therapy-led  mobility/balance intervention; home
hazard/environmental modification component;
medication-focused review component), by delivery
intensity  (single-contact versus multi-contact with
structured post-discharge follow-up),and by outcome class
(any fall, fall rate/time-to-event outcomes, injurious falls,
healthcare utilization, functional outcomes, and adverse
events). Within each grouping, direction and consistency of
effects were summarized, emphasizing clinically
meaningful endpoints (injurious falls, fractures, emergency
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department revisits, hospital admissions) and explicitly
reporting safety signals and harms where available. Where
results differed across trials, inconsistency was explored
qualitatively by comparing baseline risk,
fidelity/adherence, comparator intensity, and outcome
measurement methods; unexplained discrepancies were
described rather than pooled. The review was not
registered, and any deviations from the prespecified
methods were to be documented transparently in the final
report.

Results

The database search (inception to July 31, 2025)
identified 1,846 records. After title/abstract screening,
1,708 records were excluded as clearly irrelevant (non-
emergency department setting, not an index fall
presentation, non-interventional designs,
comparative reports). Full texts were assessed for 138
articles; 130 were excluded primarily due to wrong
population (not older adults presenting after an index
fall), wrong setting (inpatient or community-only
recruitment), wrong intervention (no fall-prevention
program initiated from the index encounter), or wrong
study design (no clinical trial or comparative cohort).
Eight randomized controlled trials met eligibility
criteria and were included in the synthesis [12-19].
Across included trials, participants were community-
dwelling older adults presenting to an emergency
department or accident-and-emergency service after a
fall, commonly discharged home, with sample sizes
ranging from 110 to 712.

or non-

Studies were conducted in multiple jurisdictions (United
Kingdom, Australia, Singapore, United States, and
Thailand) with follow-up durations of 6-12 months.
Intervention models  varied from  structured
interdisciplinary assessment with direct referrals and

tailored management plans, to telephone-based
coaching with linkage to services, to emergency-
department-embedded  pharmacist and physical

therapy consultation, and to structured risk assessment
packages; comparators were usual care or standard
discharge processes [12-19]. The most consistently
reported primary outcome was recurrent falls, assessed
either as the proportion of participants experiencing =21
subsequent fall (“fallers”) and/or falls burden (falls
counts or rates). Several higher-intensity programs
reduced falls burden. In one accident-and-emergency
trial using structured interdisciplinary assessment and
targeted referrals, the odds of falling during 12-month
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follow-up were lower (odds ratio 0.39, 95% confidence
interval 0.23-0.66) [12]. In a trial enrolling cognitively
intact older adults with recurrent falls, the intervention
group experienced 36% fewer falls over 1 year (relative
risk 0.64, 95% confidence interval 0.46-0.90), although
the proportion continuing to fall was similar between
groups (relative risk 0.95, 95% confidence interval
0.81-1.12) [14]. A telephone-based, patient-centred
program reduced falls rates over 12 months (falls per
person-year 1.15 vs 1.83; incidence rate ratio 0.65, 95%
confidence interval 0.43-0.99) [17]. In contrast, several
trials did not demonstrate reductions in the proportion
of fallers. In a dementia/cognitive impairment trial, falls
occurred in 74% versus 80% (relative risk 0.92, 95%
confidence interval 0.81-1.05) [13]. A referral-based
targeted multifactorial intervention across seven
emergency departments did not reduce fallers over 12
months (relative risk 1.11, 95% confidence interval
0.95-1.31) [15].

A Singaporean screening, risk-modification, and
exercise strategy did not significantly reduce the odds of
experiencing =1 fall overall (37.8% vs 30.5%; odds ratio
0.72, 95% confidence interval 0.46-1.12), and a
Bangkok-based structured package likewise showed no
significant reduction in repeated falls at 6 months
(20.4% vs 25.0%; absolute risk reduction 4.6%, 95%
confidence interval -15.8% to 6.5%; p=0.42) [16,19].
Between-study differences  plausibly  explained
divergent results. Trials enrolling participants with
higher baseline risk (e.g, recurrent fallers) and
delivering more intensive, individualized, multi-domain
management appeared more likely to reduce falls
burden than referral-only or lower-intensity
approaches that relied heavily on downstream service
uptake [14,15].

Inclusion of participants with cognitive impairment,
varying exclusion criteria regarding mobility and
capacity to engage with interventions, and
heterogeneity in intervention “dose” (single-encounter
assessment versus prolonged coaching) likely modified
effectiveness [13,17]. Outcome
approaches (prospective calendars with follow-up
versus less intensive self-report) and differences in
comparator care pathways across health systems also
contributed to variability, particularly for fall-related
health-care utilization endpoints [15,18]. Injury-related
outcomes (injurious falls, fractures, fall-related injury
events) were frequently reported but were not
uniformly improved. In the Singaporean trial, injurious
falls were reduced (odds ratio 0.56, 95% the confidence

ascertainment
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interval 0.32-0.98) despite a non-significant effect on
any-fall occurrence overall [16]. In the large Australian
emergency-department trial, the rate of fall injuries was
not significantly different (incidence rate ratio 0.81,
95% confidence interval 0.51-1.29), but fracture rates
were lower (0.05 vs 0.12; incidence rate ratio 0.37, 95%
confidence interval 0.15-0.91) [17]. In the referral-
based multicentre trial, injury from falls was not
reduced (relative risk 1.06, 95% confidence interval
0.86-1.29) [15]. Taken together, the evidence suggested
that some programs influenced specific injury endpoints
(notably fractures or injurious falls) without
consistently reducing overall faller status [15-17].
Health-care utilization outcomes showed the clearest
benefit in the emergency-department-embedded
multidisciplinary intervention that included structured
pharmacy and physical therapy consultation with
automated communication to primary care.

Over 6 months, subsequent emergency department
visits were reduced (adjusted incidence rate ratio 0.47,
95% confidence interval 0.29-0.74), as were fall-related
emergency department visits (adjusted incidence rate
ratio 0.34, 95% confidence interval 0.15-0.76) [18]. In
contrast, fall-related hospitalizations were not different
(adjusted incidence rate ratio 0.99, 95% confidence
interval 0.31-3.27), and all-cause hospitalization
reductions were imprecise (adjusted incidence rate
ratio 0.57, 95% confidence interval 0.31-1.04) [18]. In
the recurrent-faller trial, fall-related attendances and
hospital admissions were not different, although
duration of hospital admission was shorter (mean
difference 3.6 days, 95% confidence interval 0.1-7.6)
[14].

The telephone-based program did not reduce
emergency department presentations or
hospitalisations  despite reducing falls rate [17].
Collectively, utilization benefits appeared most

pronounced when interventions were initiated and
partly delivered in the index emergency department
encounter, rather than relying predominantly on post-
discharge referral pathways [15,18]. Functional
outcomes, fear of falling, and patient-reported measures
were heterogeneously measured but provided signals
relevant to safety and acceptability. In the recurrent-
faller trial, falls efficacy improved (mean difference in
Activities-Specific Balance Confidence Score 7.5, 95%
confidence interval 0.72-14.2) [14]. In the Singaporean
trial, physical performance improved (Short Physical
Performance Battery mean difference 0.6 points;
p=0.029), consistent with the inclusion of an exercise
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component, and subgroup analyses suggested stronger
effects among participants with fewer comorbidities
(odds ratio for any fall 0.34, 95% confidence interval
0.17-0.67) [16]. In the Bangkok trial, activities of daily

living decreased slightly in both groups without
between-group differences [19]. Mortality and
intervention-related harms were uncommon; the

telephone-based program reported no adverse events
or unintended harm and observed few deaths across
arms [17]. Overall, the included trials provided mixed
evidence regarding effectiveness and safety of fall-
prevention programs initiated after an index emergency
department fall presentation. Interventions reduced
falls burden in several settings, particularly among
higher-risk cohorts and where care was individualized
and multi-domain [12,14,17], whereas trials
emphasizing referral-only models or enrolling broader,
unselected faller populations more often showed null
effects on recurrent falling [13,15,19]. Injury outcomes
improved selectively (injurious falls or fractures) rather
than consistently across studies [16,17], and reductions
in subsequent emergency department utilization were
most evident when multidisciplinary evaluation and
tailored recommendations were delivered during the
index visit [18]. These findings informed the subsequent
Discussion by highlighting which program components
and implementation contexts were most plausibly
linked to clinically meaningful reductions in falls burden
and downstream service use.

Discussion

The evidence synthesized in this review indicated that
fall-prevention programs initiated after an index fall and
anchored in emergency or acute-care pathways
produced heterogeneous effects, with benefit appearing
to depend on patient selection, program intensity, and
the degree to which the intervention successfully
activated  downstream  services. A  structured
interdisciplinary assessment model delivered after an
emergency presentation was associated with a marked
reduction in subsequent falls in one randomized trial
(odds ratio 0.39, 95% confidence interval 0.23-0.66)
and recurrent falls (odds ratio 0.33, 95% confidence
0.16-0.68), suggesting that comprehensive
assessment plus targeted referral could modify near-
term risk in selected community-dwelling older adults
[18]. In contrast, a randomized trial conducted among
older adults with cognitive impairment or dementia
found no significant reduction in the proportion who fell
over 12 months (relative risk ratio 0.92, 95% confidence

interval
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interval  0.81-1.05), implying that a similar
“multifactorial” approach did not translate into
measurable prevention when cognition limited

adherence, follow-through, or the modifiability of risk
factors [19]. A large randomized trial of a multifactorial
program incorporating exercise, education, hazard
modification, and medication review improved several
functional and psychological measures at 3 months but
did not reduce 1-year fall incidence (hazard ratio 0.90,
95% confidence interval 0.66-1.23), reinforcing the
distinction between short-term functional gains and
harder endpoints such as recurrent falls [20]. Trials of
patient-centred coaching and linkage models, including
telephone-based support and home-risk assessment,
were designed to strengthen continuity beyond the
index visit and address modifiable risks across settings,
but their overall effects remained sensitive to
implementation fidelity and post-discharge uptake [21].

Feasibility-focused multidisciplinary models initiated in
the emergency department, involving pharmacy and
physical therapy inputs, were acceptable to participants
and clinicians and offered a pragmatic pathway to
embed prevention into acute workflows [22,23]. These
patterns aligned with contemporary international
guidance that recommended multicomponent and
multifactorial strategies tailored to individual risk
profiles, while recognizing that implementation context
and patient capability influenced effectiveness [24]. The
contrasting direction and magnitude of effects across
included programs were plausibly explained by
differences in baseline risk, cognitive status, and the
degree to which interventions moved beyond risk
identification into completed risk mitigation.

The trial demonstrating the largest reduction in
recurrent falls embedded a structured interdisciplinary
assessment and acted on findings through referrals,
which likely increased the probability that clinically
actionable problems (for example, medication-related
dizziness, gait instability, or environmental hazards)
were actually addressed after discharge [18].
Conversely, where relied heavily on
participant adherence, self-management, or caregiver-
mediated follow-through, the theoretical benefit may
have been diluted, particularly among cognitively
impaired cohorts for whom participation and sustained
behavior change were intrinsically constrained [19]. The
observation that functional metrics improved without a
parallel reduction in fall incidence suggested that either
the dose of physical activity and balance training was
insufficient, the follow-up period diluted early benefits,

interventions
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or both groups changed behavior because of assessment
and education (“measurement effects”) [20]. These
interpretations were congruent with broader evidence
indicating that multifactorial interventions varied in
effect depending on targeting, intensity, and setting, and
that risk-factor identification alone was insufficient
when system capacity or patient engagement limited
completion [25].
literature, exercise-based strategies, particularly those
emphasizing balance challenge and adequate weekly
dose, were repeatedly associated with meaningful
reductions in falls in community-dwelling older adults,
supporting the concept that motor control and strength
were core, modifiable drivers of risk that could be
addressed at scale [26]. This strengthened the rationale
for emergency-initiated programs to prioritize rapid
referral into structured balance and strength pathways
rather than relying primarily on advice or low-intensity
education.

intervention Across the broader

The included multifactorial programs that incorporated
exercise components improved intermediate outcomes
(for example, mobility testing and depression scores)
even when fall incidence was unchanged, implying that
exercise and functional training remained valuable, but
that additional constraints (adherence, exposure time,
or competing risk factors) limited translation into fewer
falls [20]. In practice, this suggested that the post-index-
fall pathway might require both (i) immediate risk
stratification to identify high-yield targets and (ii)
mechanisms that ensured completion of high-evidence
components (notably balance-focused exercise), which
could be facilitated by strong primary-care linkage,
community rehabilitation capacity, and follow-up
contacts designed to prevent loss to care after discharge
[21,26].

Evidence syntheses comparing multiple intervention
types further contextualized the mixed findings in
emergency-linked  trials. Network meta-analytic
approaches across community-dwelling older adults
typically supported exercise (especially balance-focused
programs) and, in some analyses, multicomponent
interventions as among the more effective strategies,
while  multifactorial  assessment-based  programs
produced more variable results that depended on the
success of downstream implementation [27]. This was
consistent with the included trials in which functional
and process outcomes improved while fall outcomes
were inconsistent, suggesting that “multifactorial”
should not be treated as a uniform intervention class.
Foremergency-initiated prevention, the implication was
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that the emergency department could serve as a high-
yield point of capture for high-risk individuals, but the
content delivered in the emergency department should
remain brief and implementation-oriented (for example,
initiating or prescribing exercise pathways, reconciling
fall-risk drugs, arranging rapid home-hazard actions),
with the bulk of intensity delivered downstream where
adherence could be supported over time. The feasibility
experience of multidisciplinary emergency department
consultation  supported this logic because it
demonstrated that time-limited, structured inputs were
acceptable and could trigger follow-on actions without
requiring comprehensive intervention delivery during
acute care [22,27]. Large pragmatic trials outside
emergency settings also informed interpretation by
clarifying the limits of screening and referral alone.

A major randomized trial focused on preventing serious
fall injuries through a multifactorial strategy did not
demonstrate a large reduction in the primary injury
endpoint in many subgroups, underscoring that even
well-designed multifactorial models could yield modest
effects when scaled, particularly when intervention
uptake or adherence was incomplete [28]. Similarly, a
three-arm cluster randomized trial in primary care
evaluating advice, exercise, or multifactorial assessment
illustrated how program effectiveness depended on

intervention  content and real-world  delivery
constraints, and it highlighted that broad
implementation sometimes produced smaller-than-

anticipated effects despite clear mechanistic rationale
[29].

When viewed alongside included emergency-linked
studies, these findings suggested that the emergency
department was unlikely to “solve” falls prevention
through assessment alone; rather, it served as an
efficlent triage node to initiate the most evidence-
supported elements and to direct high-risk patients into
sustained, accountable care pathways. In this model, the
emergency department’s comparative advantage was
rapid identification of high-risk profiles and immediate
activation of multidisciplinary supports, while long-
term fall reduction depended on continuity, sufficient
intervention dose, and sustained follow-up. The broader
randomized evidence for multifactorial programs in
high-risk older adults further supported the need to

optimize both targeting and implementation. Trials
conducted in community and clinical settings
demonstrated  that  multifactorial interventions

sometimes reduced falls in carefully selected high-risk
populations when interventions were intensive and the



Medicina Katastrof

follow-through  was robust, but results were
inconsistent across studies and contexts [30].
Conversely, trials that embedded balance and strength
training into daily life activities demonstrated that
behaviorally integrated exercise approaches
improve function and reduce fall risk in some cohorts,
emphasizing that sustainability and real-life integration
were key determinants ofeffectiveness [31]. Policy-level
recommendations also reflected this nuance: preventive
guidance emphasized exercise as a first-line strategy for
community-dwelling older adults at increased risk and
suggested multifactorial interventions when
individualized assessment identified multiple
modifiable risks, recognizing variability in effect and
implementation requirements [32].

could

Synthesizing these strands, the included emergency-
linked programs appeared most defensible when they
operationalized a small number of high-impact actions
(medication fall-risk  drugs,
gait/balance referral with sufficient dose, home-hazard
mitigation) and when they implemented clear
accountability for completion after discharge. The
present  review's limitations were  primarily
methodological and implementation-related. The
included trials wused heterogeneous intervention
components, varying eligibility criteria (including
cognitive status restrictions), and different outcome
definitions and ascertainment methods, limiting direct
comparability across programs. Several interventions
depended on post-discharge service availability and
participant adherence, which were context-specific and
often incompletely characterized, making it difficult to
separate intervention inefficacy from implementation
failure.

review focused on

Some studies emphasized functional or process
outcomes, while others prioritized falls, injuries, or
healthcare utilization, creating inconsistency in
endpoint  hierarchy. Follow-up durations and
surveillance intensity varied, raising the possibility of
differential detection of falls across studies. Finally,
were delivered within specific
health systems and resource environments, which
constrained external generalizability to settings with
different community rehabilitation capacity, primary-
care continuity, and multidisciplinary availability. The
review also had important strengths. It focused on a
clinically and operationally relevant population, older
adults presenting after an index fall, where immediate
risk is high and where emergency care provides a
practical opportunity to initiate prevention. The robust

several interventions
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included evidence captured a spectrum of program
archetypes (structured interdisciplinary assessment,
cognitive impairment-inclusive approaches,
multifactorial programs with exercise, patient-centred
linkage/coaching, and multidisciplinary emergency
department consultation), enabling interpretation
across real-world models rather than a single
type. used
randomized designs, strengthening causal inference.
Importantly, at least one trial demonstrated a
substantial reduction in recurrent falls with a structured
post-fall assessment and referral approach, supporting
the premise that effective secondary prevention after an
index fall was achievable when interventions were
actionable and implemented with sufficient rigor [18].

intervention Several included trials

Overall, the findings supported a pragmatic conclusion:
fall-prevention programs initiated after an index fall
were most likely to be effective when they translated
risk assessment into completed, high-evidence actions
(notably balance-focused exercise pathways, targeted
medication review, and home-hazard mitigation) and
when they ensured continuity after discharge, while
purely assessment-driven or low-adherence models
were unlikely to generate large reductions in falls. The
differential findings between cognitively intact and
cognitively impaired populations suggested that
cognitive status should be treated as a central design
variable, with prevention models for cognitive
impairment requiring stronger caregiver integration,
simplified protocols, and higher system-level support to
compensate for reduced self-management capacity [19].

For Saudi Arabia, these conclusions carried direct
public-health relevance because community studies
reported a high 12-month prevalence of falls among
older adults (49.9%) with substantial post-fall injury
burden, implying that scalable secondary-prevention
pathways were likely to yield meaningful health-system
benefits if implemented with adequate downstream
capacity and follow-up mechanisms [33]. A national
strategy that linked emergency departments to geriatric
assessment  capacity, community  physiotherapy
programs delivering sufficiently dosed balance training,
and structured medication review, aligned with
international recommendations, was therefore likely to
be the most implementable and impactful model for
reducing recurrent falls after an index event in Saudi
settings [24,32,33].
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Conclusions

The evidence synthesized in this review suggested that
fall-prevention programs initiated from an index fall
presentation in emergency care were feasible and
generally acceptable, but their effectiveness varied
across settings and patient groups. Programs that
moved beyond risk identification to deliver coordinated,
multidisciplinary action with supported follow-up
tended to show more consistent benefit across patient-
important outcomes, whereas lower-intensity referral
pathways more often produced neutral findings. Effects
also appeared to be moderated by baseline vulnerability,
particularly cognitive impairment, where standard
multifactorial approaches were less likely to translate
into sustained risk reduction without caregiver-
integrated support and stronger continuity
mechanisms. Overall, the findings reinforced that
emergency care could function as a high-yield entry
point for secondary prevention, provided that programs
were designed as end-to-end pathways rather than
single-encounter assessments.

Health systems should implement stratified, emergency -
linked fall-prevention  pathways aligned  with
international guidance, prioritizing rapid identification
of high-risk individuals and immediate initiation of high-
evidence components such as balance-focused exercise
referral, medication review targeting fall-risk drugs, and
targeted home-hazard mitigation, with clear ownership
of follow-up after discharge. Programs should
incorporate person-centred engagement strategies to
support adherence, and they should include caregiver-
mediated plans and simplified escalation routes for

patients with cognitive impairment. Routine
implementation should be  accompanied by
standardized outcome measurement, safety

surveillance, and process indicators that capture
whether recommended actions were completed, not
merely advised. Future research should emphasize
pragmatic comparative designs across diverse health-
system contexts, using harmonized outcome definitions
and transparent reporting to clarify which combinations
of components and delivery models are most effective
and sustainable at scale.
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Table 1. Characteristics and key findings of the studies included in the review on Fall-Prevention Programs for
Older Adults Presenting With an Index Fall: Effectiveness and Safety.

Study Study . . Disease / .
R . Design Population Intervention / Exposure Condition Main Outcomes
[12] Close Randomised Adults 265 years

Interdisciplinary medical

resenting t ment + tional  Postfall older 1 urther falls reduced:
etal,  controlled preserung %o assessment - occHipationa st 01 OR 0.39; 95% CI
1999 trial emergency therapy home assessment + adults 023-0.66
na department after fall targeted referrals e
Older adults with
[13] Shaw Randomised cognitive Multidisciplinary assessment Post-fall with No reduction in
et al., controlled  impairment/dementia + tailored referrals and dementia/cognitive falling: RR 0.92;
2003 trial after emergency follow-up impairment 95% CI10.81-1.05
department fall visit
Cognitively intact . . .
Da[\lf?s]on Randomised adults >65 years hlvg’il(l)ttl}t;z(r:;ona_}_ E)Hcl:dliﬁo;al Falls count reduced:
controlled with recurrent falls P Py up Recurrent falls RR 0.64; 95% CI
et al., . . therapy) assessment and
trial attending emergency X . 0.46-0.90
2005 intervention
department
Multicenter Community-
[15] . dwelling adults >60 Baseline risk assessment + No reduction in
randomised Post-fall older
Russell et controlled years; emergency targeted referrals to adults fallers: RR 1.11;
al., 2010 . department fall; community services 95% CI10.95-1.31
trial .
discharged home
[16] Adults >65 years;
Match Randomised emergency Screening + risk modification Post-fall old >1 fall (9 months):
atehar controlled department fall/fall + 3-month tailored physical ost-tall older OR 0.72; 95% CI
et al., . .. . adults
2017 trial injury; discharged therapy program 0.46-1.12
home (Singapore)
Adults >60 years
[17] Randomised presenting to Patient-centred telephone Post-fall old Falls rate reduced:
Barkeret  controlled emergency coaching + tailored referrals 08 _; ltO er IRR 0.65; 95% CI
al., 2019 trial department with (6 months) adults 0.43-0.99
index fall
[18] Randomised Noninstitutionalized ED pharmacy + physical Subsequent ED visits
Goldberg an torrlllls q adults >65 years therapy consult + automated Post-fall older reduced (6 months):
et al., Corirlig] ¢ with recent fall (2 recommendations to primary adults IRR 0.47; 95% CI
2020 urban EDs) care 0.29-0.74
[19] Sri-  Randomised Adults 60 years Checklist-based fqll—r?sk Recurrent falls (6
. AR assessment + medication Post-fall older
on et al., controlled with fall in prior 7
2025 trial

days (Bangkok ED)

referral + home assessment

months): ARR 4.6%;
95% CI -15.8% to
6.5%

review + vitamin D + PT adults
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