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Multifactorial assessment and targeted intervention for
preventing falls and injuries among older people in
community and emergency care settings: systematic review

and meta-analysis

S Gates,") D Fisher,> M W Cooke,? Y H Carter,?> S E Lamb"?

ABSTRACT

Objective To evaluate the effectiveness of multifactorial
assessment and intervention programmes to prevent falls
and injuries among older adults recruited to trials in
primary care, community, or emergency care settings.
Design Systematic review of randomised and quasi-
randomised controlled trials, and meta-analysis.

Data sources Six databases (Medline, Embase, CENTRAL,
CINAHL, PsycINFO, Social Science Citation Index) to 22
March 2007, reference lists of included studies, and
previous reviews.

Review methods Eligible studies were randomised or
quasi-randomised trials that evaluated interventions to
prevent falls that were based in emergency departments,
primary care, or the community, that assessed multiple
risk factors for falling and provided or arranged for
treatments to address these risk factors.

Data extraction Outcomes were number of fallers, fall
related injuries, fall rate, death, admission to hospital,
contacts with health services, move to institutional care,
physical activity, and quality of life. Methodological
quality assessment included allocation concealment,
blinding, losses and exclusions, intention to treat
analysis, and reliability of outcome measurement.
Results 19 studies, of variable methodological quality,
were included. The combined risk ratio for the number of
fallers during follow-up among 18 trials was 0.91 (95%
confidence interval 0.82 to 1.02) and for fall related
injuries (eight trials) was 0.90 (0.68 to 1.20). No
differences were found in admissions to hospital,
emergency department attendance, death, or move to
institutional care. Subgroup analyses found no evidence
of different effects between interventions in different
locations, populations selected for high risk of falls or
unselected, and multidisciplinary teams including a
doctor, but interventions that actively provide treatments
may be more effective than those that provide only
knowledge and referral.

Conclusions Evidence that multifactorial fall prevention
programmes in primary care community oremergency care
settings are effective in reducing the number of fallers or
fall related injuries is limited. Data were insufficient to
assess fall and injury rates.

INTRODUCTION

Assessment of multiple risk factors for falls followed by
targeting interventions to an individual’s risk factors is
thought to lead to greater reductions in falls than dealing
with risk factors in isolation. The UK’s national service
framework for older people' required the National
Health Service to establish multifactorial programmes
for fall prevention. Such services (falls clinics) exist
throughout the UK NHS but vary in location, skill mix,
assessments, and interventions offered.? We re-exam-
ined the evidence for the effectiveness of multifactorial
assessment and targeted intervention for fall prevention.

METHODS

We included randomised and quasi-randomised con-
trolled trials of interventions to prevent falls or fall related
injuries that carried out a multifactorial falls risk
assessment; provided treatments by healthcare profes-
sionals, directly or by referral; was delivered to
individuals; and was a service based in an emergency
department, primary care, or the community. Control
groups could receive standard care or no fall prevention
intervention.

We considered all studies referenced by the Cochrane
review “Interventions for preventing falls in elderly
people.”® We applied its search strategy to six databases
(see bmj.com) and we also searched the databases using
extra terms for multifactorial fall prevention pro-
grammes and for older adults (see bmj.com). The
reference lists of two other reviews*® and studies
considered for inclusion were scanned for other
potentially eligible studies.

Study selection, data extraction, and quality assessment
We extracted data on study and intervention character-
istics, quality assessment, outcomes, composition of the
multidisciplinary teams, and the main types of assess-
mentand intervention. We recorded data on the number
of fallers, fall rate, number of recurrent fallers (>2 fallsin a
predefined period), time to first fall, fall related injuries,
admissions to hospital, unscheduled contacts with health
services, death, move to institutional care, health related
quality of life, and physical activity or mobility. We used
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the quality assessment checklist published in the
Cochrane review,® with the addition of two questions
about cluster randomised trials (see bmj.com).

Statistical methods

We used random effects meta-analysis® for statistical
combination of the results of studies and measured
heterogeneity using the I* statistic.” For studies with
follow-up of more than 12 months we used data
collected at 12 months if available. For studies with less
than 12 months of follow-up we used the longest
duration reported. If data were not reported according
to intention to treat we attempted torestore participants
to the correct group. When the number reported was
not clear we used the number randomised as the
denominator.

We carried out four subgroup analyses; hospital
based versus primary care or community based studies,
populations selected for high risk of falling versus
unselected populations, intervention team including a
doctor versus no doctor, and interventions that
provided treatments to address risk factors versus
those that provided only knowledge and referral. We
used interaction tests for subgroup analyses® and
carried them out only for outcomes when there were
at least two trials in each of the subgroups.

Weincluded cluster randomised trials in the analyses
along with individually randomised trials. The
numerator and denominator for each outcome were
adjusted by dividing by the design effect, using an
estimate of the intracluster correlation coefficient from
the study or assuming a value of 0.01.° We did

No of fallers/No in group
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sensitivity analyses assuming a range of intracluster
correlation coefficients from 0.001 to 0.1.

RESULTS

Overall, 1633 references were identified, of which 44
were potentially eligible studies. Nineteen studies from
eight countries (see bmj.com), totalling 6397 partici-
pants, were included (see bmj.com). Two were cluster
randomised, using doctors and practices as the unit of
randomisation.***'® Two*''*'® randomised partici-
pants to three arms; two arms were relevant to this
review. Thirteen studies recruited high risk popula-
tions and six unselected populations.

In 12 studies the control group received usual care or
nointervention. In four studies*!! '3 !> *!% participants
received multifactorial risk assessment and then were
randomised to individualised interventions or not.
These studies were included with the othersin analyses.
In three studies the control groups received an inter-
vention unconnected with fall prevention."® " *!¢

Studies varied in the risk assessments carried out.
Most of the studies, however, included assessments of
gait and balance (n=13), drug review (n=13), and
assessment of the home environment (n=16). Three
studies used screening tests for risk of falling whose
components were not specified but probably included
these three assessments. Interventions to reduce risk
factors were more variable. Some studies provided
limited treatment options such as referral to a doctor,
supplemented by information. Othersincluded arange
of potential interventions.

Study Intervention Control Risk ratio Weight Risk ratio

group group (random) (95% CI) (%) (random) (95% CI)
Fabacher 1994 14/100 22/95 —_— 2.47 0.60 (0.33t0 1.11)
Tinetti 1994"1¢ 44125 58/123 - 6.07 0.75 (0.55 to 1.01)
Wagner 1994%18 175/635 223/607 = 9.18 0.75 (0.64 to 0.88)
Jitapunkul 1998"° 3/57 6/59 —_——— 0.61 0.52(0.14 t0 1.97)
Close 1999** 59/141 111/163 - 7.81 0.61 (0.49t0 0.77)
Coleman 19992 30/69 21/55 — 4.07 1.14 (0.74 t0 1.75)
Hogan 2001"/ 54/75 61/77 - 8.75 0.91 (0.76 to 1.09)
Newbury 200112 12/45 17/44 - 2.45 0.69 (0.37 t0 1.27)
van Haastregt 2001"7 63/129 53/123 e 6.74 1.13 (0.87 to 1.48)
Gill 2002"® 51/92 53/92 — 7.08 0.96 (0.75 to 1.24)
Lightbody 2002"1° 39/155 41/159 s 4.78 0.98 (0.67 to 1.42)
Pardessus 2002 13/30 15/30 e 2.93 0.87 (0.50 to 1.49)
Shaw 2003"1° 96/130 115/144 -m 9.94 0.92 (0.81 t0 1.05)
Whitehead 2003 28/58 15/65 —a 3.15 2.09 (1.25 to 3.51)
Huang 2004"® 0/55 4/58 o 0.14 0.12 (0.01 t0 2.12)
Davison 2005"? 95/145 103/150 - 9.27 0.95 (0.81t01.12)
Lord 2005 93/202 90/201 o 7.98 1.03 (0.83t0 1.27)
Rubenstein 2007"** 79/320 75/346 = 6.58 1.14 (0.86 to 1.50)
Total (95% Cl) 2563 2591 ¢ 100.00  0.91 (0.82t0 1.02)
Total events: 948 (intervention), 1083 (control)
Test for heterogeneity: x?=42.30, df=17, P=0.0006, 1’=59.8% 01 02 05 1 2 > 10
Test for overall effect: z=1.67, P=0.10 Favours Favours

treatment control

Fig 1 Meta-analysis of number of fallers during follow-up
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Some studies had major methodological drawbacks.
The mean quality score was 23.8 of a possible 36
(omitting the two items for cluster randomised trials;
range 18-28, also see bmj.com). Only five of the 17
individually randomised studies reported methods of
randomisation with secure allocation concealment, and
one of these stated only that allocations were concealed.
One study was quasi-randomised™'* and the other 11 did
not report sufficient information or used insecure
methods.

One study"'” achieved partial blinding of care
providers by ensuring that doctors were not aware of
patients’ allocations; however, nurses providing the
intervention were not blinded. One study™'® reported
blinded outcome assessment and five used partial
blinding of outcome assessment, in which staff who
reviewed outcomes or interviewed participants were not
aware of allocations.*? 7 w12 wl4 wi6

Five studies reported more than 20% losses and
exclusions of randomised participants. Principles of
intention to treat analysis were adhered to poorly in
several studies.

Follow-up duration was variable, ranging from two
months*® to three years." Fourteen studies reported
outcomes for 12 months and four of these studies also
carried out a longer follow-up. Data for 12 months’
follow-up were not reported by five studies.”**!0*1
One study™* used different methods for follow-up of the
trial arms.

Eleven studies used reliable methods to collect data;
most used a diary or calendar, plus telephone contact ifa
calendar was not returned or a fall was reported. Three
studies recorded falls only at intervals, and five collected
data on falls only at the end of follow-up.

Of the two cluster randomised trials included in the
review, one*” reported the use of adequate methods of
analysis to account for clustering."'®

No clear overall effect was found on the number of
fallers during follow-up (fig 1) or fall related injuries
(fig2). No difference between the groups was detected in

wl7

No of participants with fall
related injuries/No in group

any of the other outcomes, with the exception of
attendance at a general practitioner’s surgery, which
increased in the intervention group in one study"'® (see
bmj.com). No studies reported quantitative data on
health related quality of life or physical activity, and it
was not possible to extract data on fall rates.

Considerable heterogeneity was found in the analyses
of fallers (I>=59.8%), fall related injuries (55.6%), and
recurrent falls (74.6%). The interaction tests did not
suggest evidence of a difference in treatment effect
between the subgroups for site of delivery, whether a
doctor was involved, and whether participants had been
selected for higher risk of falls (see bmj.com). A larger
reduction was found in the number of fallers in trials with
higher intensity interventions, which was of borderline
statistical significance (see bmj.com): higher intensity
subgroup risk ratio 0.84 (95% confidence interval 0.74 to
0.96), knowledge and referral subgroup 1.00 (0.82 to
1.22); interaction test y*=3.95, P=0.05.

Using values between 0.001 and 0.1 for the intracluster
correlation coefficient for the two cluster randomised
trials made little difference to the analyses, and the
conclusions remained unchanged for all outcomes.

DISCUSSION

We found little evidence to support the effectiveness of
multifactorial interventions to prevent falls and injuries
in older people in community and emergency care
settings. No clear reduction was found in the number of
people having at least one fall, the number having fall
related injuries, or use of health services. For some
outcomes the results were heterogeneous; subgroup
analyses showed no differences in effectiveness between
hospital and primary care based studies, populations
with risk factors and unselected populations, and inter-
ventions that included a doctor. One subgroup analysis
suggested that interventions that provide treatments for
risk factors may be more effective than those that provide
only knowledge and referral.

Study Intervention Control Risk ratio Weight Risk ratio

group group (random) (95% CI) (%) (random) (95% CI)
Tinetti 1994"16 10/125 12/123 — 8.62  0.82(0.371t01.83)
Wagner 199418 63/635 88/607 —a— 20.86  0.68 (0.51t00.93)
Close 1999"* 8/141 16/163 —— 8.38 0.58 (0.26 t0 1.31)
van Haastregt 2001"7 26/129 21/123 L 1431  1.18(0.70 to 1.98)
Gill 2002"® 1/92 5/92 - 1.68 0.20 (0.02 to0 1.68)
Shaw 2003"*° 37/130 31/144 - 17.32  1.32(0.87 t0 2.00)
Davison 2005"> 6/159 11/154 —_— 6.54 0.53 (0.20to 1.39)
Lord 2005 80/202 67/201 m 2230 1.19(0.92to 1.54)
Total (95% Cl) 1613 1607 ? 100.00 0.90 (0.68 to 1.20)
Total events: 231 (intervention), 251 (control)
Test for heterogeneity: y?=15.77, df=7, P=0.03, 1’=55.6% 0102 05 1 2 > 10
Test for overall effect: z=0.69, P=0.49 Favours Favours

treatment control

Fig 2 Meta-analysis of fall related injuries
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Systematic reviews suggest that the most effective way to
reduce falls is multifactorial risk assessment and
individualised interventions against risk factors

This type of intervention has been recommended for the UK
National Health Service, and a variety of such services have
been introduced

WHAT THIS STUDY ADDS

Evidence of benefit from multifactorial risk assessment and
targeted intervention for falls in primary care, community, or
emergency care settings was limited and reductions in the
number of fallers may be smaller than thought

Current evidence is not conclusive because of
methodological shortcomings and lack of data on important
outcomes such as fall rates and injuries

Our analysis suggests that any benefits from this type
of intervention might be smaller than previously
thought. This conclusion is mainly based on the analysis
of the number of fallers, which was the most commonly
reported outcome. We were unable to synthesise data for
rates of falling or injuries, identified as essential outcomes
for fall prevention trials.' It is possible that multifactorial
interventions might reduce the rate of falls without
affecting the number of fallers.

Previous reviews have identified multifactorial risk
assessment and individualised interventions as probably
one of the most effective fall prevention interventions.
The differences between our conclusions and those of
others are largely due to the set of included studies. The
Cochrane review included 11 trials (of which we
excluded two from this review) in four separate meta-
analyses and its conclusions were based on two analyses
of unselected populations (four trials) and populations
with previous falls (five trials): risk ratios for number of
fallers 0.73 (95% confidence intervals 0.63 to 0.85) and
0.86 (0.76 to 0.98). Our meta-analysis of the number of
fallers included 18 trials, six of which were not in the
Cochrane review. These new trials showed either no
significant reduction in the number of fallers in the
intervention group or, in one case, a significant increase.

Limitations of included studies
Most of the trials were small and many had methodo-
logical drawbacks. A major limitation of the existing
evidence is the lack of data on important outcomes.
Only eight studies reported fall related injuries and
they recorded this outcome in different ways (see
bmj.com). None reported the rate of peripheral
fractures, recommended as the only robust method of
measuring fall related injuries.'” Several important
outcomes, such as quality of life, were not reported.
The meta-analyses of the number of fallers, recurrent
fallers, and fall related injuries showed statistical hetero-
geneity, which was not explained by subgroup analyses.
Studies were carried out in several countries and
differences between the populations or healthcare
systems might have contributed to the heterogeneity.
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Methodological heterogeneity is also likely to have
played a part in the observed statistical heterogeneity.
The variable risk of bias in the studies may have led to
variation in the estimates of treatment effect. Similarly,
different durations of follow-up may have led to
heterogeneity of effect estimates. Fourteen of the 19
studies reported data at 12 months, with four using shorter
durations and one presenting data at three years only.
Differences were found between studies in recording
of outcomes, notably the number of fallers; some studies
reported only the number who had fallen in the past
three months rather than over the whole follow-up
period. Also, some studies excluded particular types of
falls (for example, those due to an acute medical event).

Implications for clinical practice and for research
Although multifactorial fall risk assessment and inter-
vention seems a plausible strategy for preventing falls
and fall related injuries in older people it is not
supported by strong evidence. Current evidence
suggests that it may reduce the number of fallers by
only a modest amount. Evidence of its effects on other
outcomes such as the rate of falls and injuries is
insufficient. Higher intensity interventions that pro-
vide treatments to address risk factors, rather than
information and referral, may be more effective.
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