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A B S T R A C T

Background

Approximately 30% of people over 65 years of age living in the community fall each year. This is an update of a Cochrane review first
published in 2009.

Objectives

To assess the effects of interventions designed to reduce the incidence of falls in older people living in the community.

Search methods

We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register (February 2012), CENTRAL (The Cochrane
Library 2012, Issue 3), MEDLINE (1946 to March 2012), EMBASE (1947 to March 2012), CINAHL (1982 to February 2012), and
online trial registers.

Selection criteria

Randomised trials of interventions to reduce falls in community-dwelling older people.

Data collection and analysis

Two review authors independently assessed risk of bias and extracted data. We used a rate ratio (RaR) and 95% confidence interval
(CI) to compare the rate of falls (e.g. falls per person year) between intervention and control groups. For risk of falling, we used a risk
ratio (RR) and 95% CI based on the number of people falling (fallers) in each group. We pooled data where appropriate.
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Main results

We included 159 trials with 79,193 participants. Most trials compared a fall prevention intervention with no intervention or an
intervention not expected to reduce falls. The most common interventions tested were exercise as a single intervention (59 trials) and
multifactorial programmes (40 trials). Sixty-two per cent (99/159) of trials were at low risk of bias for sequence generation, 60% for
attrition bias for falls (66/110), 73% for attrition bias for fallers (96/131), and only 38% (60/159) for allocation concealment.

Multiple-component group exercise significantly reduced rate of falls (RaR 0.71, 95% CI 0.63 to 0.82; 16 trials; 3622 participants)
and risk of falling (RR 0.85, 95% CI 0.76 to 0.96; 22 trials; 5333 participants), as did multiple-component home-based exercise (RaR
0.68, 95% CI 0.58 to 0.80; 7 trials; 951 participants and RR 0.78, 95% CI 0.64 to 0.94; 6 trials; 714 participants). For Tai Chi,
the reduction in rate of falls bordered on statistical significance (RaR 0.72, 95% CI 0.52 to 1.00; 5 trials; 1563 participants) but Tai
Chi did significantly reduce risk of falling (RR 0.71, 95% CI 0.57 to 0.87; 6 trials; 1625 participants). Overall, exercise interventions
significantly reduced the risk of sustaining a fall-related fracture (RR 0.34, 95% CI 0.18 to 0.63; 6 trials; 810 participants).

Multifactorial interventions, which include individual risk assessment, reduced rate of falls (RaR 0.76, 95% CI 0.67 to 0.86; 19 trials;
9503 participants), but not risk of falling (RR 0.93, 95% CI 0.86 to 1.02; 34 trials; 13,617 participants).

Overall, vitamin D did not reduce rate of falls (RaR 1.00, 95% CI 0.90 to 1.11; 7 trials; 9324 participants) or risk of falling (RR 0.96,
95% CI 0.89 to 1.03; 13 trials; 26,747 participants), but may do so in people with lower vitamin D levels before treatment.

Home safety assessment and modification interventions were effective in reducing rate of falls (RaR 0.81, 95% CI 0.68 to 0.97; 6
trials; 4208 participants) and risk of falling (RR 0.88, 95% CI 0.80 to 0.96; 7 trials; 4051 participants). These interventions were more
effective in people at higher risk of falling, including those with severe visual impairment. Home safety interventions appear to be more
effective when delivered by an occupational therapist.

An intervention to treat vision problems (616 participants) resulted in a significant increase in the rate of falls (RaR 1.57, 95% CI 1.19
to 2.06) and risk of falling (RR 1.54, 95% CI 1.24 to 1.91). When regular wearers of multifocal glasses (597 participants) were given
single lens glasses, all falls and outside falls were significantly reduced in the subgroup that regularly took part in outside activities.
Conversely, there was a significant increase in outside falls in intervention group participants who took part in little outside activity.

Pacemakers reduced rate of falls in people with carotid sinus hypersensitivity (RaR 0.73, 95% CI 0.57 to 0.93; 3 trials; 349 participants)
but not risk of falling. First eye cataract surgery in women reduced rate of falls (RaR 0.66, 95% CI 0.45 to 0.95; 1 trial; 306 participants),
but second eye cataract surgery did not.

Gradual withdrawal of psychotropic medication reduced rate of falls (RaR 0.34, 95% CI 0.16 to 0.73; 1 trial; 93 participants), but not
risk of falling. A prescribing modification programme for primary care physicians significantly reduced risk of falling (RR 0.61, 95%
CI 0.41 to 0.91; 1 trial; 659 participants).

An anti-slip shoe device reduced rate of falls in icy conditions (RaR 0.42, 95% CI 0.22 to 0.78; 1 trial; 109 participants). One trial
(305 participants) comparing multifaceted podiatry including foot and ankle exercises with standard podiatry in people with disabling
foot pain significantly reduced the rate of falls (RaR 0.64, 95% CI 0.45 to 0.91) but not the risk of falling.

There is no evidence of effect for cognitive behavioural interventions on rate of falls (RaR 1.00, 95% CI 0.37 to 2.72; 1 trial; 120
participants) or risk of falling (RR 1.11, 95% CI 0.80 to 1.54; 2 trials; 350 participants).

Trials testing interventions to increase knowledge/educate about fall prevention alone did not significantly reduce the rate of falls (RaR
0.33, 95% CI 0.09 to 1.20; 1 trial; 45 participants) or risk of falling (RR 0.88, 95% CI 0.75 to 1.03; 4 trials; 2555 participants).

Thirteen trials provided a comprehensive economic evaluation. Three of these indicated cost savings for their interventions during the
trial period: home-based exercise in over 80-year-olds, home safety assessment and modification in those with a previous fall, and one
multifactorial programme targeting eight specific risk factors.

Authors’ conclusions

Group and home-based exercise programmes, and home safety interventions reduce rate of falls and risk of falling.

Multifactorial assessment and intervention programmes reduce rate of falls but not risk of falling; Tai Chi reduces risk of falling.

Overall, vitamin D supplementation does not appear to reduce falls but may be effective in people who have lower vitamin D levels
before treatment.
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P L A I N L A N G U A G E S U M M A R Y

Interventions for preventing falls in older people living in the community

As people get older, they may fall more often for a variety of reasons including problems with balance, poor vision, and dementia. Up
to 30% may fall in a year. Although one in five falls may require medical attention, less than one in 10 results in a fracture.

This review looked at the healthcare literature to establish which fall prevention interventions are effective for older people living in
the community, and included 159 randomised controlled trials with 79,193 participants.

Group and home-based exercise programmes, usually containing some balance and strength training exercises, effectively reduced falls,
as did Tai Chi. Overall, exercise programmes aimed at reducing falls appear to reduce fractures.

Multifactorial interventions assess an individual’s risk of falling, and then carry out treatment or arrange referrals to reduce the identified
risks. Overall, current evidence shows that this type of intervention reduces the number of falls in older people living in the community
but not the number of people falling during follow-up. These are complex interventions, and their effectiveness may be dependent on
factors yet to be determined.

Interventions to improve home safety appear to be effective, especially in people at higher risk of falling and when carried out by
occupational therapists. An anti-slip shoe device worn in icy conditions can also reduce falls.

Taking vitamin D supplements does not appear to reduce falls in most community-dwelling older people, but may do so in those who
have lower vitamin D levels in the blood before treatment.

Some medications increase the risk of falling. Three trials in this review failed to reduce the number of falls by reviewing and adjusting
medications. A fourth trial involving family physicians and their patients in medication review was effective in reducing falls. Gradual
withdrawal of a particular type of drug for improving sleep, reducing anxiety, and treating depression (psychotropic medication) has
been shown to reduce falls.

Cataract surgery reduces falls in women having the operation on the first affected eye. Insertion of a pacemaker can reduce falls in
people with frequent falls associated with carotid sinus hypersensitivity, a condition which causes sudden changes in heart rate and
blood pressure.

In people with disabling foot pain, the addition of footwear assessment, customised insoles, and foot and ankle exercises to regular
podiatry reduced the number of falls but not the number of people falling.

The evidence relating to the provision of educational materials alone for preventing falls is inconclusive.

B A C K G R O U N D

Description of the condition

About a third of community-dwelling people over 65 years old
fall each year (Campbell 1990; Tinetti 1988), and the rate of
fall-related injuries increases with age (Peel 2002). Falls can have
serious consequences, e.g. fractures and head injuries (Peel 2002).
Around 10% of falls result in a fracture (Campbell 1990; Tinetti
1988); fall-associated fractures in older people are a significant
source of morbidity and mortality (Keene 1993). Most fall-related
injuries are minor: bruising, abrasions, lacerations, strains, and
sprains.

Despite early attempts to achieve a consensus definition of “a fall”
(Kellogg 1987) many definitions still exist in the literature. It is
particularly important to have a clear, simple definition for studies
in which older people record their own falls; their concept of a
fall may differ from that of researchers or healthcare professionals
(Zecevic 2006). A recent consensus statement defines a fall as “an
unexpected event in which the participant comes to rest on the
ground, floor, or lower level” (Lamb 2005). The wording recom-
mended when asking participants is “In the past month, have you
had any fall including a slip or trip in which you lost your balance
and landed on the floor or ground or lower level?” (Lamb 2005).
Risk factors for falling have been identified by epidemiological
studies of varying quality. These have been synthesised in a recent
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systematic review (Deandrea 2010). About 15% of falls result from
an external event that would cause most people to fall, a similar
proportion have a single identifiable cause such as syncope, and
the remainder result from multiple interacting factors (Campbell
2006).
Since many risk factors appear to interact in those who suffer fall-
related fractures (Cummings 1995), it is not clear to what extent
interventions designed to prevent falls will also prevent hip or
other fall-associated fractures. Falls can also have psychological
consequences: fear of falling and loss of confidence that can result
in self restricted activity levels leading to a reduction in physical
function and social interactions (Yardley 2002). Falling puts a
strain on the family and is an independent predictor of admission
to a nursing home (Tinetti 1997).

Description of the intervention

Many preventive intervention programmes based on reported risk
factors for falls have been established and evaluated. Some of these
specifically target people with a high risk of falling, for example
history of a fall or specific fall risk factors. Interventions have in-
cluded exercise programmes, education programmes, medication
optimisation, and environmental modification. In some studies
single interventions have been evaluated; in others, interventions
with more than one component have been used. Delivery of mul-
tiple-component interventions may be based on individual assess-
ment of risk (a multifactorial intervention) or the same compo-
nents are provided to all participants (a multiple intervention).

Why it is important to do this review

The best evidence for the efficacy of interventions to prevent falling
should emerge from large, well-conducted randomised controlled
trials, or from meta-analysis of smaller trials. A systematic review
is required to identify the large number of trials in this area and
summarise the evidence for healthcare professionals, researchers,
policy makers, and others with an interest in this topic. This review
is an update of a Cochrane review first published in 2009 when
the Cochrane review ’Interventions for preventing falls in elderly
people’ was split into two separate reviews covering interventions
for preventing falls in older people living in the community (
Gillespie 2009), and interventions for preventing falls in nursing
care facilities and hospitals (Cameron 2010).

O B J E C T I V E S

To assess the effects of interventions designed to reduce the inci-
dence of falls in older people living in the community.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials and quasi-randomised
trials (e.g. allocation by alternation or date of birth).

Types of participants

We included trials of interventions to prevent falls if they speci-
fied an inclusion criterion of 60 years or over. Trials that included
younger participants have been included if the mean age minus
one standard deviation was more than 60 years. We included tri-
als where the majority of participants were living in the commu-
nity, either at home or in places of residence that, on the whole,
do not provide residential health-related care or rehabilitative ser-
vices, for example hostels, retirement villages, or sheltered hous-
ing. Trials with mixed populations (community and higher depen-
dency places of residence) were eligible for inclusion in both this
review and the Cochrane review on fall prevention in nursing care
facilities or hospitals (Cameron 2010) if data were provided for
subgroups based on setting. Inclusion in either review was based
on the proportion of participants from the relevant setting. We
included trials recruiting participants in hospital if the majority
were discharged to the community (where falls were recorded).
Trials testing interventions for preventing falls in people post stroke
and with Parkinson’s disease have been excluded from this version
of the review (see Differences between protocol and review).

Types of interventions

This review focuses on any intervention designed to reduce falls in
older people (i.e. designed to minimise exposure to, or the effect
of, any risk factor for falling). We included trials where the inter-
vention was compared with ’usual care’ (i.e. no change in usual
activities) or a ’placebo’ control intervention (i.e. an intervention
that is not thought to reduce falls, for example general health ed-
ucation or social visits) or another fall-prevention intervention.

Types of outcome measures

We included only trials that reported data relating to rate or num-
ber of falls, or number of participants sustaining at least one fall
during follow-up (fallers). Prospective daily calendars returned
monthly for at least one year from randomisation are the preferred
method for recording falls (Lamb 2005). However, we have also
included trials where falls were recorded retrospectively, or not
monitored continuously throughout the trial. The following are
the outcomes for the review.
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Primary outcomes

• Rate of falls
• Number of fallers

Secondary outcomes

• Number of participants sustaining fall-related fractures
• Adverse effects of the interventions
• Economic outcomes

Search methods for identification of studies

Electronic searches

We searched the Cochrane Bone, Joint and Muscle Trauma Group
Specialised Register (February 2012), the Cochrane Central Reg-
ister of Controlled Trials (The Cochrane Library2012, Issue 3),
MEDLINE (1946 to March 2012), EMBASE (1947 to March
2012), CINAHL (Cumulative Index to Nursing and Allied Health
Literature) (1982 to February 2012), and online trial registers. We
did not apply any language restrictions.
In MEDLINE (OvidSP) subject-specific search terms were com-
bined with the sensitivity-maximising version of the MEDLINE
trial search strategy (Lefebvre 2011), but without the drug therapy
floating subheading which produced too many spurious references
for this review. The strategy was modified for use in The Cochrane
Library, EMBASE, and CINAHL (see Appendix 1).

Searching other resources

We checked reference lists of articles. We also identified ongoing
and unpublished trials by contacting researchers in the field.

Data collection and analysis

Selection of studies

One review author (LDG) screened the title, abstract, and descrip-
tors of identified studies for possible inclusion. From the full text,
two authors independently assessed potentially eligible trials for
inclusion and resolved any disagreement through discussion. We
contacted authors for additional information if necessary.

Data extraction and management

Pairs of review authors independently extracted data using a pre-
tested data extraction form. Disagreement was resolved by con-
sensus or third party adjudication.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias using the
recommendations in the Cochrane Handbook for Systematic Re-
views of Interventions (Higgins 2011a). Review authors were not
blinded to author and source institution. They did not assess their
own trials. Disagreement was resolved by consensus or third party
adjudication.
We assessed the following domains: random sequence generation
(selection bias); allocation concealment (selection bias); blinding
of participants and personnel (performance bias); blinding of out-
come assessment (detection bias) for falls and fallers, and for frac-
tures separately; incomplete outcome data (attrition bias) for falls
and fallers separately. We also assessed bias in the recall of falls
due to unreliable methods of ascertainment (Hannan 2010). We
developed criteria for judging risk of bias in fall prevention trials
(see Appendix 2).
We found that many of the descriptive judgements proposed for
assessment of attrition bias described in Table 8.5.d of the Cochrane
Handbook (Higgins 2011a) were difficult to make and thus to
achieve agreement upon. Missing data in falls prevention trials can
result from incomplete monitoring of fall events, withdrawals, and
deaths. Reasons for a participant withdrawing from a trial can be
as diverse as unwillingness to exercise in an exercise group, refusal
to maintain the control group activity (e.g. abstain from exercise),
an adverse event related to the intervention, or an illness unrelated
to falls. Participants who are frailer may be more likely to fall and
also more likely to be lost to follow-up. The fact that fall events are
self reported can result in under or over reporting in a particular
group. Assessing the level of risk of bias by deciding the extent to
which a combination of all potential factors might impact on the
true rate of falls and risk of falling in each group was not possible.
Therefore we developed specific criteria for assessing attrition bias
using the principles laid out in Section 8.13.2.1 of Higgins 2011a.
We classified studies as low, high, or unclear risk of attrition bias
using an Excel spreadsheet (see Appendix 3 for detailed methods).
To explore the possibility of publication bias we constructed funnel
plots for all analyses that contained more than 10 data points.

Measures of treatment effect

We have reported the treatment effect for rate of falls as a rate ratio
(RaR) and 95% confidence interval. For number of fallers and
number of participants sustaining fall-related fractures, we have
reported a risk ratio (RR) and 95% confidence interval. We used
results reported at one year if these were available for trials that
monitored falls for longer than one year.

Rate of falls

The rate of falls is the total number of falls per unit of person time
that falls were monitored (e.g. falls per person year). The rate ratio
compares the rate of falls in any two groups during each trial.
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We used a rate ratio (for example, incidence rate ratio or hazard
ratio for all falls) and 95% confidence interval if these were re-
ported in the paper. If both adjusted and unadjusted rate ratios
were reported, we have used the unadjusted estimate unless the
adjustment was for clustering. If a rate ratio was not reported but
appropriate raw data were available, we used Excel to calculate a
rate ratio and 95% confidence interval. We used the reported rate
of falls (falls per person year) in each group and the total number
of falls for participants contributing data, or we calculated the rate
of falls in each group from the total number of falls and the actual
total length of time falls were monitored (person years) for par-
ticipants contributing data. In cases where data were only avail-
able for people who had completed the study, or where the trial
authors had stated there were no losses to follow-up, we assumed
that these participants had been followed up for the maximum
possible period.

Risk of falling

For number of fallers, a dichotomous outcome, we used a risk
ratio as the treatment effect. The risk ratio compares the number
of people who fell once or more (fallers).
We used a reported estimate of risk (hazard ratio for first fall, risk
ratio (relative risk), or odds ratio) and 95% confidence interval if
available. If both adjusted and unadjusted estimates were reported
we used the unadjusted estimate, unless the adjustment was for
clustering. If an odds ratio was reported, or an effect estimate
and 95% confidence interval was not, and appropriate data were
available, we calculated a risk ratio and 95% confidence interval
using the csi command in Stata. For the calculations we used the
number of participants contributing data in each group if this was
known; if not reported we used the number randomised to each
group.

Secondary outcomes

For the number of participants sustaining one or more fall-related
fractures and the number with an adverse event, we used a risk
ratio as described in ‘Risk of falling’ above.

Unit of analysis issues

For trials which were cluster-randomised, for example by med-
ical practice, we performed adjustments for clustering (Higgins
2011b) if this was not done in the published report. We used an in-
tra-class correlation coefficient (ICC) of 0.01 reported in Smeeth
2002. We ignored the possibility of a clustering effect in trials ran-
domising by household.
For trials with multiple arms, we included only one pair-wise com-
parison (intervention versus control) in any analysis in order to
avoid the same group of participants being included twice.

Assessment of heterogeneity

We assessed heterogeneity within a pooled group of trials using
a combination of visual inspection of the graphs along with con-
sideration of the Chi² test (with statistical significance set at P <
0.10), and the I² statistic (Higgins 2003).

Data synthesis

We grouped interventions using the fall prevention classification
system (taxonomy) developed by the Prevention of Falls Net-
work Europe (ProFaNE) (Lamb 2011). Interventions have been
grouped by combination (single, multiple, or multifactorial) and
then by the type of intervention (descriptors). The possible in-
tervention descriptors are: exercises, medication (drug target, i.e.
withdrawal, dose reduction or increase, substitution, provision),
surgery, management of urinary incontinence, fluid or nutrition
therapy, psychological interventions, environment/assistive tech-
nology, social environment, interventions to increase knowledge,
other interventions. Full details are available in the ProFaNE
Taxonomy Manual.
Within these categories, we grouped the results of trials with com-
parable interventions and participant characteristics and compiled
forest plots using the generic inverse variance method in Review
Manager (RevMan 5.1). This method enabled pooling of the ad-
justed and unadjusted treatment effect estimates (rate ratios or risk
ratios) that were reported in the paper or we had calculated from
data presented in the paper (see Measures of treatment effect). The
generic inverse variance option in Review Manager requires en-
tering the natural logarithm of the rate ratio or risk ratio and its
standard error for each trial; we calculated these in Excel.
We calculated pooled rate ratios for falls and pooled risk ratios for
fallers, fractures, and adverse events with 95% confidence intervals
using the fixed-effect model. Where there was substantial statistical
or clinical heterogeneity we pooled the data using the random-
effects model.

Subgroup analysis and investigation of heterogeneity

We minimised heterogeneity as much as possible by grouping trials
as described previously. We explored heterogeneity by carrying out
the following subgroup analyses.

• Higher versus lower falls risk at enrolment (i.e. comparing
trials with participants selected for inclusion based on history of
falling or other specific risk factors for falling, versus unselected)
(a priori).

• For vitamin D interventions, trials that recruited
participants with lower baseline vitamin D levels versus those
that did not (a priori).

• For the multifactorial interventions, trials that actively
provided treatment to address identified risk factors versus those
where the intervention consisted mainly of referral to other
services or the provision of information to increase knowledge (a
priori).
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• For home safety interventions we carried out a subgroup
analysis based on delivery personnel (i.e. comparing trials with
interventions carried out by occupational therapists versus those
that were not) (post hoc).

We used the random-effects model to pool data in all subgroup
analyses testing for subgroup differences due to the high risk of
false-positive results when comparing subgroups in a fixed-effect
model (Higgins 2011c). We used the test for subgroup differences
available in RevMan 5.1 to determine whether there was evidence
for a difference in treatment effect between subgroups.

Economics issues

We have noted the results from any comprehensive economic
evaluations incorporated in the included studies, and report the
incremental cost per fall prevented and per quality of life year
(QALY) gained by the intervention compared with the compara-
tor, as stated by the authors. We also extracted from each trial re-
porting a cost analysis or cost description, the type of resource use
(e.g. delivering the intervention, hospital admissions, outpatient
visits) and the cost of the item for each group.

Sensitivity analysis

We carried out post hoc sensitivity analyses to explore the possible
impact of risk of bias on statistically significant pooled estimates
of treatment effect. We removed trials from pooled analyses if they
were assessed as high risk of bias in one or more key domains: ran-
dom sequence generation (selection bias), allocation concealment
(selection bias), blinding of outcome assessors (detection bias),
and incomplete outcome data (attrition bias) (see Higgins 2011a:
Table 8.7.a).

R E S U L T S

Description of studies

Results of the search

The search strategies identified a total of 9690 references (see
Appendix 1). Removal of duplicates and spurious records resulted
in 4967 references. We obtained copies of 830 papers for consid-
eration.

Included studies

Fifty-one additional trials have been included in this update (see
Appendix 4). This review now contains 159 trials with 79,193
participants. Details are provided in the Characteristics of included
studies, and are briefly summarised below. Due to the size of the
review, not all links to references have been inserted in the text but
can be viewed in Appendix 4.

Design

The majority of included studies were individually randomised.
Fourteen were cluster-randomised by place of residence (
Assantachai 2002; Huang 2010; Lord 2003; Vetter 1992; Wolf
2003), physician practice (Coleman 1999; Pit 2007; Rubenstein
2007; Spice 2009; Tinetti 1994), health centre (Dangour 2011;
Weber 2008), or senior centre (Reinsch 1992; Steinberg 2000).
Nine studies individually randomised participants but also allo-
cated people residing in the same house to the same intervention
arm (Brown 2002; Carpenter 1990; Cerny 1998; Dapp 2011; Fox
2010; Harari 2008; Hornbrook 1994; Stevens 2001; Van Rossum
1993). The study by Faes 2011 cluster-randomised pairs of par-
ticipants and their caregivers.
One trial used a cross-over design (Parry 2009).

Sample sizes

Included trials ranged in sample size from 10 (Lannin 2007) to
9940 (Smith 2007). The median sample size was 230 participants.

Setting

The included trials were carried out in 21 countries. Two inter-
national multifactorial trials did not specify all the countries that
were included: Ryan 2010 (five countries including United King-
dom, and four other countries in Europe and North America), and
Ralston 2011 (24 countries including United Kingdom, Belgium,
France, USA).

Participants

Overall, 70% of included participants were women. All partici-
pants were women in 37 trials (see Appendix 4), and men in two
trials (Gill 2008; Rubenstein 2000).
The inclusion/exclusion criteria and other participant details are
listed for each study in the Characteristics of included studies.
Eighty-three included studies specified a history of falling or ev-
idence of one or more risk factors for falling (other than age or
frailty) in their inclusion criteria (see Appendix 4). Lower serum
vitamin D (i.e. vitamin D insufficiency or deficiency) was an inclu-
sion criterion in four trials of vitamin D supplementation (Dhesi
2004; Pfeifer 2000; Pfeifer 2009; Prince 2008) (see Appendix 5
for baseline vitamin D levels).
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Seven trials recruited older people who had recently sustained a
hip fracture (Bischoff-Ferrari 2010; Di Monaco 2008; Harwood
2004; Huang 2005; Sherrington 2004; Shyu 2010) or fall-related
fracture (Grant 2005). Fourteen other trials recruited on the ba-
sis of a specific condition: severe visual impairment (Campbell
2005), operable cataract (Foss 2006; Harwood 2005), carotid si-
nus hypersensitivity (Kenny 2001; Parry 2009; Ryan 2010), osteo-
porosis or osteopenia (Grahn Kronhed 2009; Liu-Ambrose 2004;
Madureira 2010; Ralston 2011; Smulders 2010; Swanenburg
2007), Alzheimer’s disease (Sato 2005a), and chronic foot pain
(Spink 2011).
Eighty-nine trials excluded participants with cognitive impair-
ment, either defined as an exclusion criterion or implied by the
stated requirement to be able to give informed consent and/or to
follow instructions (see Appendix 4).

Interventions

Interventions have been grouped by combination (single, multi-
ple, or multifactorial) and then by the type of intervention (de-
scriptors) as described in Data synthesis.
Twenty-three trials tested more than one intervention, therefore
some trials may appear in more than one category of intervention
(and more than one comparison in the analyses).

Single interventions

A single intervention consists of only one major category of inter-
vention which is delivered to all participants in the intervention
group; these have been grouped by type of intervention.

Exercises

Fifty-nine trials (13,264 randomised participants) tested the effect
of exercise on falls (see Appendix 4); only a small proportion of
these (six trials) reported the number of people sustaining a frac-
ture.
In most trials the exercise intervention was delivered in a group
setting, but in 12 trials it was delivered at home (see Appendix 4).
The trials were grouped by exercise modality into six categories
using the ProFaNE taxonomy (see Appendix 6). Most trials with
exercise alone as an intervention included more than one category
of exercise. In some trials the interventions were within one cate-
gory only:

• gait, balance, and functional training (Cornillon 2002;
Liu-Ambrose 2004; McMurdo 1997; Wolf 1996);

• strength/resistance training (Davis 2011a; Fiatarone 1997;
Latham 2003; Liu-Ambrose 2004; Woo 2007);

• 3D training (constant repetitive movement through all
three spatial planes): Tai Chi (Huang 2010; Li 2005; Logghe
2009; Voukelatos 2007; Wolf 1996; Wolf 2003; Woo 2007) and
square stepping (Shigematsu 2008);

• general physical activity (walking groups Pereira 1998;
Resnick 2002; Shigematsu 2008);

• no trials reported results for flexibility training or
endurance training alone.

Eight trials compared different exercise programmes (Davis 2011a;
Helbostad 2004; Kemmler 2010; Nitz 2004; Shigematsu 2008;
Steadman 2003; Yamada 2010) or methods of delivery (Wu 2010).

Medication (drug target)

Sixteen trials (29,002 randomised participants) evaluated the ef-
ficacy of supplementation with vitamin D or an analogue, either
alone or with calcium co-supplementation (see Appendix 4). Three
trials tested more than one dose of vitamin D or different methods
of delivery (Bischoff-Ferrari 2010; Grant 2005; Harwood 2004).
Six other trials tested the effect of administering medication to
prevent falls. The women randomised to receive hormone replace-
ment therapy (HRT) in Gallagher 2001 were non-osteoporotic,
and in Greenspan 2005 they were calcium and vitamin D replete.
Another intervention group in Gallagher 2001 received HRT plus
calcitriol (a vitamin D analogue). Ralston 2011 studied the effect
of alendronate plus vitamin D3 in women who were osteoporotic,
vitamin D deficient, and at increased risk of falls. Falls were a
secondary outcome in Reid 2006 where the intervention was cal-
cium citrate. The effect of menatetranone (vitamin K2), vitamin
D2, and calcium was tested in people with probable Alzheimer’s
disease in Sato 2005a, and Vellas 1991 administered a vaso-active
medication (raubasine-dihydroergocristine) to older people with
a history of a recent fall.
Five other trials investigated the effect of medication withdrawal.
Campbell 1999, in a 2 x 2 factorial design, reported the results
of an exercise programme and a placebo-controlled psychotropic
medication withdrawal programme. Two studies tested pharma-
cist-led medication improvement programmes to reduce side ef-
fects including falls (Blalock 2010; Meredith 2002). Medication
review was carried out by a pharmacist or geriatrician in Weber
2008. In Pit 2007, the intervention involved physicians (an edu-
cational intervention to improve prescribing practices) and their
patients (self completed risk assessment tool relating to medica-
tion), and subsequent medication review.

Surgery

Three trials reported the effectiveness of cardiac pacing in fallers
with cardioinhibitory carotid sinus hypersensitivity (Kenny 2001;
Parry 2009; Ryan 2010). Two other trials investigated the effect of
expedited cataract surgery for the first eye (Harwood 2005) and
second affected eye (Foss 2006).
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Fluid or nutrition therapy

Three trials tested the effect of nutritional therapy (Dangour 2011;
Gray-Donald 1995; McMurdo 2009).

Psychological interventions

In two trials (Huang 2011; Reinsch 1992), one intervention group
received a cognitive behavioural therapy intervention.

Environment/assistive technology

This category includes the following environmental interventions
(or assessment and recommendations for intervention): adapta-
tions to homes and the provision of aids for personal care and
protection and personal mobility (e.g. walking aids), and aids for
communication, information, and signalling (e.g. eyeglasses, hear-
ing aids, personal alarm systems).
Thirteen trials evaluated the efficacy of environmental interven-
tions alone:

• home safety (Campbell 2005 (severely visually impaired);
Cumming 1999; Day 2002; Lannin 2007; Lin 2007; Nikolaus
2003; Pardessus 2002; Pighills 2011; Stevens 2001);

• interventions to improve vision (Cumming 2007; Day
2002; Haran 2010);

• footwear modifications in the form of the Yaktrax® walker,
a device worn over usual footwear to increase grip in winter
outdoor conditions (McKiernan 2005), and balance-enhancing
insoles (Perry 2008).

Knowledge/education interventions

Five trials evaluated educational interventions designed to increase
knowledge relating to fall prevention (Dapp 2011; Harari 2008;
Huang 2010; Robson 2003; Ryan 1996).

Multiple interventions

Multiple interventions consist of a fixed combination of two or
more major categories of intervention delivered to all participants
in the intervention group.
This category includes 18 trials (see Appendix 4), with numerous
combinations of interventions. All but two (Assantachai 2002;
Carter 1997) contained an exercise intervention.

Multifactorial interventions

Multifactorial interventions consist of more than one main cate-
gory of intervention, but participants receive different combina-
tions of interventions based on an individual assessment to iden-
tify potential risk factors for falling.

This category includes 40 trials (see Appendix 4), some with more
than one intervention arm. These were complex interventions
which differed in the details of the assessment, treatment proto-
cols, and referral processes.
The initial assessment was usually carried out by one or more
health professionals; an intervention was then provided or recom-
mendations given or referrals made for further action. In Carpenter
1990 and Jitapunkul 1998 the assessment and health surveillance
was carried out by non-professional personnel who referred par-
ticipants to a health professional if a change in health status war-
ranted it.
In 16 trials participants received an assessment and an active
intervention rather than a referral (Close 1999; Conroy 2010;
Coleman 1999; Davison 2005; De Vries 2010; Hornbrook 1994;
Huang 2005; Logan 2010; Lord 2005 (extensive intervention
group); Markle-Reid 2010; Salminen 2009; Shyu 2010; Spice
2009 (secondary care intervention group); Tinetti 1994; Vind
2009; Wyman 2005). The remaining trials plus Lord 2005 (min-
imal intervention group) and Spice 2009 (primary care interven-
tion group) contained an intervention that consisted predomi-
nantly of assessment, and referral or the provision of information.

Outcomes

The source of data used for calculating outcomes for each trial
for generic inverse variance analysis is shown in Appendix 7. Rate
of falls were reported in 54 trials, and could be calculated from a
further 41 trials. Data on risk of falling (number of fallers) were
available in 48 trials and could be calculated for a further 79.
Raw data for rate of falls and number of fallers when available are
shown in Appendix 8. Some trials met our inclusion criteria but
did not include any data that could be included in these analyses.
Reported results from these trials are presented in the text. Forty-
eight trials reported a fracture outcome. Where possible, we only
included fall-related fractures (hip, wrist, humerus, etc), and not
vertebral fractures, in the analyses (38 trials).

Excluded studies

Sixty-five studies initially appeared to meet the inclusion criteria
but were excluded (see Appendix 9 for links to references, and the
Characteristics of excluded studies for details). Nine studies re-
porting falls outcomes were excluded because they were not RCTs.
Of the identified trials, nine reported falls outcomes but did not
meet the review’s inclusion criterion for age (i.e. participants were
too young and results were not presented by age group). Seven
trials with falls outcomes were excluded because the majority of
participants were not community-dwelling. Three trials that re-
cruited people post stroke (Ashburn 2007) or with Parkinson’s
disease (Green 2002; Sato 2006) are listed because they were in-
cluded in the previous version of this review. Eight studies were
excluded because they did not report falls outcomes. A further 18
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studies were excluded because the intervention was not aimed at
preventing falls and they reported falls as adverse events. Eleven
other RCTs were excluded for a variety of reasons.

Ongoing studies

We identified 28 trials that are either ongoing, or completed
but unpublished, in which falls appear to be an outcome (see
Characteristics of ongoing studies for details).

Studies awaiting classification

Eight studies are awaiting classification (see Characteristics of
studies awaiting classification). We identified three abstracts for
Bighea 2011 which appear to report interim analyses. The re-
maining trials (Adunsky 2011; Clemson 2012; Freiberger 2012;

Glendenning 2012; Neelemaat 2012; Pérula 2012; Taylor 2012)
were identified via weekly bulletins from SafetyLit after 1 March
2012 (our cut-off date for inclusion) or personal communication.
Sach 2012 reports the economic evaluation alongside an included
trial (Logan 2010) but was identified too late to add to the review.

Risk of bias in included studies

Details of ’Risk of bias’ assessment for each trial are shown in the
Characteristics of included studies. Summary results are shown in
Figure 1. The assessment of risk of bias relied heavily on the re-
porting of trials and was unclear in many cases. Potential bias var-
ied within comparison groups and it is difficult to judge whether
any bias would result in an over or under-estimation of treatment
effect.
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Figure 1. ’Risk of bias’ summary: review authors’ judgments about each methodological qualityitem for

each included study

11Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Allocation

We assessed risk of bias in sequence generation as low in 62%
(99/159), high in 2% (3/159), and unclear in the remaining 36%
(57/159) of included trials. We judged methods for concealment
of allocation prior to group assignment to carry low risk of bias
in 38% (60/159), high in 6% (9/159), and to be unclear in the
remaining 57% of trials (90/159) (see Figure 2).

Figure 2. ’Risk of bias’ graph: review authors’ judgments about each methodological quality itempresented

as percentages across all included studies.

Blinding

As only a small proportion of included studies were placebo-con-
trolled, allocation status would have been known to participants
and personnel delivering interventions in most included studies,
and falls were self reported. We judged the impact of this on risk
of performance bias to be low in 18% (29/159) of trials (mostly
placebo-controlled) and high in 13% (21/159). In the remain-
ing 69% of trials (109/159), it was unclear whether awareness of
group allocation would be likely to introduce performance bias
(see Figure 2).
The likelihood of detection bias in relation to the ascertainment of
self reported falls by outcome assessors was low in 47% of trials (75/
159), high in 16% (26/159), and unclear in the remaining 36%
(58/159). In trials with fracture outcomes, the risk of detection
bias was low in 38% of trials (18/48), high in 25% (12/48), and
unclear in the remaining 38% (18/48) (see Figure 2).

Incomplete outcome data

In trials reporting outcomes based on number of falls, we judged
risk of attrition bias to be low in 60% (66/110) of trials, high in
13% (14/110), and unclear in the remaining 27% (30/110). For
outcomes based on number of people falling we assessed the risk
to be low in 73% of trials (96/131), high in 16% (21/131), and
unclear in the remaining 11% (14/131) (see Figure 2).

Other potential sources of bias

Bias in recall of falls

Fifty-five per cent of included studies (87/159) were assessed as
being at low risk of bias in the recall of falls, i.e. falls were recorded
concurrently using methods such as postcards or diaries. In 29%
of trials (46/159) there was potential for a high risk of bias in
that ascertainment of falling episodes was by participant recall, at
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intervals during the study or at its conclusion. In 16% of trials
(26/159) the risk of bias was unclear as retrospective recall was for
a short period only, or details of ascertainment were not described
(see Figure 2).

Effects of interventions

Single interventions

Single interventions consist of one major category of intervention
only and are delivered to all participants in the group; we have
grouped these by type of intervention and pooled data within
types.

Exercises

We grouped the trials by exercise modality into six categories using
the ProFaNE taxonomy (see Appendix 6).

Exercise versus control

We used the random-effects model to pool data in the following
analyses due to substantial statistical and clinical heterogeneity in
some of the interventions being combined.

Group exercise: multiple categories of exercise versus control

Overall, exercise classes containing multiple components (i.e. a
combination of two or more categories of exercise) achieved a
statistically significant reduction in rate of falls (pooled rate ratio
(RaR) 0.71, 95% confidence interval (CI) 0.63 to 0.82; 3622
participants, 16 trials, Analysis 1.1.1) and risk of falling (pooled
risk ratio (RR) 0.85, 95% CI 0.76 to 0.96; 5333 participants, 22
trials, Analysis 1.2.1). Grahn Kronhed 2009 contained no poolable
data but reported that the “Mean number of falls for the 1-year
study period was 0.6 in the E-group [exercise group] and 0.8 in
the C-group [control group]”.
We carried out an a priori subgroup analysis of these group exercise
trials with multiple components based on falls risk at enrolment,
and found there was no difference in pooled estimates between
trials with participants at higher risk of falling (history of falling
or one or more risk factors for falls at enrolment) versus lower
risk (not selected on falls risk at enrolment). The intervention was
effective in both subgroups for rate of falls (P = 0.86, I² = 0%,
Analysis 2.1). For risk of falling, there was also no evidence of a
difference in treatment effect between the subgroups (P = 0.81, I²
= 0%, Analysis 2.2).

Individual exercise at home: multiple categories of exercise

versus control

Home-based exercises containing multiple components also
achieved a statistically significant reduction in rate of falls (RaR
0.68, 95% CI 0.58 to 0.80; 951 participants, 7 trials, Analysis
1.1.2) and risk of falling (RR 0.78, 95% CI 0.64 to 0.94; 714 par-
ticipants, 6 trials, Analysis 1.2.2). Clemson 2010, in a small pilot
study testing balance and strength training embedded in daily life
activities, achieved a statistically significant reduction in rate of
falls (RaR 0.21, 95% CI 0.06 to 0.71; 34 participants, Analysis
1.1.3) but not risk of falling (RR 0.73, 95% CI 0.39 to 1.37; 31
participants, Analysis 1.2.3)

Group exercise: Tai Chi versus control

Overall, in trials testing Tai Chi there was a reduction in rate of
falls (RaR 0.72, 95% CI 0.52 to 1.00; 1563 participants, 5 trials,
Analysis 1.1.4) but substantial statistical heterogeneity (P = 0.006;
I² = 72%). Tai Chi significantly reduced the risk of falling (RR
0.71, 95% CI 0.57 to 0.87; 1625 participants, 6 trials, Analysis
1.2.4).
To explore the heterogeneity in these results, we carried out a
subgroup analysis of Tai Chi trials based on falls risk at enrolment.
For rate of falls, the treatment effect was greater in the subgroup
not selected for higher risk of falling (P = 0.06, I² = 70.9%, Analysis
3.1). In the subgroup analysis for risk of falling this difference was
statistically significant (P = 0.02, I² = 83%, Analysis 3.2). Tai Chi
appears to be more effective in people who are not at high risk of
falling.

Group and individual exercise: balance training versus

control

In this group of trials, and the following groupings, the interven-
tion was within one only of the categories of exercise using the
ProFaNE classification.
Classes that included just gait, balance or functional training
achieved a statistically significant reduction in rate of falls (RaR
0.72, 95% CI 0.55 to 0.94, 519 participants, 4 trials, Analysis
1.1.5) but not in risk of falling (RR 0.81, 0.62 to 1.07, 453 par-
ticipants, 3 trials, Analysis 1.2.5).
Madureira 2010 contained no poolable data but reported no sig-
nificant difference in mean number of falls. Individual comput-
erised balance training on a force platform (Wolf 1996) also failed
to achieve a significant reduction in rate of falls (128 participants,
Analysis 1.1.6).

Group and individual exercise: strength/resistance training

versus control
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Strength/resistance training delivered in a group setting failed to
achieve a significant reduction in rate of falls (64 participants, 1
trial, Analysis 1.1.7) or number of people falling (120 participants,
1 trial, Analysis 1.2.6). Fiatarone 1997 provided insufficient data
to be included in this analysis but the authors reported that “no
difference between groups was observed in the frequency of falls”.
Home-based resistance training in Latham 2003 also failed to
achieve a statistically significant reduction in rate of falls (222
participants, Analysis 1.1.8) and risk of falling (Analysis 1.2.7).
Two of the trials testing resistance training reported adverse events
resulting from the intervention. Latham 2003 reported signifi-
cantly more adverse events in the resistance training group: “Eigh-
teen people had musculoskeletal injuries in the exercise group,
compared with five in the control group; RR 3.6, 95% CI 1.5-8.0”,
and in Liu-Ambrose 2004 “Musculoskeletal complaints (e.g., sore
neck, bursitis of the hip) developed in 10 women in the resistance-
training group, three in the agility-training group, and two in the
stretching group.”

Individual exercise: general physical activity (walking) versus

control

Two trials investigated the effect of walking groups (Pereira 1998;
Resnick 2002). There was no reduction in risk of falling in Pereira
1998 (Analysis 1.2.8). Resnick 2002 contained insufficient data
to include in an analysis but reported no significant difference in
number of falls.

Number of people sustaining a fracture

Overall, exercise interventions resulted in a statistically significant
reduction in risk of fracture (RR 0.34, 95% CI 0.18 to 0.63; 810
participants, 6 trials, Analysis 1.3).

Exercise versus exercise

Seven trials compared different types of exercise, or methods of
delivery. Kemmler 2010 (227 participants) compared higher in-
tensity multiple component exercise with lower intensity exercise
performed in groups and achieved a statistically significant reduc-
tion in rate of falls (RaR 0.60, 95% CI 0.47 to 0.76; Analysis
4.1.1) and risk of falling (RR 0.54, 95% CI 0.35 to 0.83; Analysis
4.2.1). In the remaining trials there was no significant reduction
in rate of falls (Analysis 4.1) or risk of falling (Analysis 4.2). Three
methods of delivery for a Tai Chi programme were compared in
Wu 2010. Insufficient data for analysis were reported but “there
was no significant group effect in the mean reduction of both falls
and injurious falls”.

Medication (drug target)

Medication provision: vitamin D (with or without calcium)

versus control/placebo/calcium

Fourteen trials (28,135 randomised participants) evaluated the
efficacy for fall prevention of supplementation with vitamin D,
either alone or with calcium co-supplementation (Bischoff-Ferrari
2006; Bischoff-Ferrari 2010; Dhesi 2004; Grant 2005; Harwood
2004; Kärkkäinen 2010; Latham 2003; Pfeifer 2000; Pfeifer 2009;
Porthouse 2005; Prince 2008; Sanders 2010; Smith 2007; Trivedi
2003) (see Appendix 5 for reported baseline vitamin D levels).
We used random-effects models to pool data in the overall analyses
of vitamin D versus control. These did not show a statistically
significant difference in rate of falls (RaR 1.00, 95% CI 0.90 to
1.11; 9324 participants, 7 trials, Analysis 5.1), risk of falling (RR
0.96, 95% CI 0.89 to 1.03; 26,747 participants, 13 trials, Analysis
5.2), or risk of fracture (RR 0.94, 95% CI 0.82 to 1.09; 27,070
participants, 10 trials, Analysis 5.3).
A pre-planned subgroup analysis showed no significant difference
in either rate of falls (Analysis 6.1) or risk of falls (Analysis 6.2)
between trials recruiting participants with higher falls risk and
trials not so doing.
We carried out a subgroup analysis to explore the effect of only
enrolling participants with lower vitamin D levels versus enrolling
participants not so selected. The test for subgroup differences
showed a significant difference between these two subgroups for
rate of falls (P = 0.01, Analysis 7.1) and risk of falling (P = 0.003,
Analysis 7.2). There was a greater reduction in rate of falls and
risk of falling in the subgroups of trials only recruiting participants
with lower vitamin D levels at enrolment: RaR 0.57, 95% CI 0.37
to 0.89 (260 participants, 2 trials) and RR 0.70, 95% CI 0.56 to
0.87 (804 participants, 4 trials). For the trials in which partici-
pants were not selected on the basis of their vitamin D levels the
results were: RaR 1.02, 95% CI 0.93 to 1.13 (9064 participants,
5 trials) and RR 1.00, 95% CI 0.93 to 1.07 (25,943 participants,
9 trials).
Not all trials recorded adverse effects resulting from the interven-
tion, and there were insufficient data to create forest plots for those
that did. Reported adverse effects for trials administering vitamin
D are described in Appendix 10; none was considered to be seri-
ous.
Medication provision: vitamin D 2000 IU/day versus 800 IU/

day

Bischoff-Ferrari 2010 compared vitamin D3 2000 IU per day
with 800 IU per day in a placebo-controlled trial and although
the results were not significant, the point estimate for rate of falls
favoured the group receiving the lower dose (RaR 1.30, 95% CI
0.99 to 1.71; 173 participants, Analysis 8.1). The reverse was the
case for the risk of sustaining a fracture (RR 0.51, 95% CI 0.13
to 1.98; Analysis 8.2).
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Medication provision: vitamin D analogue versus placebo

Gallagher 2001 tested the effect of calcitriol (1:25 dihydroxy-vi-
tamin D) alone and reported a statistically significant reduction
in rate of falls (RaR 0.64, 95% CI 0.49 to 0.82; 213 participants,
Analysis 9.1.1), and risk of falling (RR 0.54, 95% CI 0.31 to 0.93;
213 participants, Analysis 9.2.1), but not risk of fracture (Analysis
9.3.1). In Dukas 2004, alfacalcidol (1-alpha hydroxycholecalcif-
erol) supplementation did not result in a significant reduction in
risk of falling (378 participants, Analysis 9.2.2).
Reported vitamin D levels for trials administering vitamin D ana-
logues are described in Appendix 5, and reported adverse effects in
Appendix 10. There was a statistically significant increase in risk
of hypercalcaemia in participants receiving vitamin D analogues
(RR 2.49, 95% CI 1.12 to 5.50; 624 participants, 2 trials, Analysis
9.4).

Medication provision: other medications versus control

There is no evidence to support the use of hormone replacement
therapy (HRT) alone for reducing rate of falls (212 participants, 1
trial, Analysis 10.1.1) or risk of falling (585 participants, 2 trials,
Analysis 10.2.1). In Gallagher 2001 HRT plus calcitriol signifi-
cantly reduced the rate of falls (RaR 0.75, 95% CI 0.58 to 0.97;
214 participants, Analysis 10.1.2) as had administration of cal-
citriol alone in this trial. Risk of falling was not significantly re-
duced (RR 0.90, 95% CI 0.72 to 1.11, 214 participants, Analysis
10.2.2). Alendronate plus vitamin D3 did not significantly reduce
risk of falling in Ralston 2011 (515 participants, Analysis 10.2.3).
Reid 2006 tested the effect of calcium supplementation and re-
ported no significant difference in rate of falls: “The incidence
of falls was 595 per 1000 woman-years (95% CI, 566-626) for
calcium, and 585 per 1000 woman-years (95% CI, 556-615) for
placebo (P = .81).” Sato 2005a reported no significant differences
between groups for percentage of fallers. Vellas 1991 (95 partici-
pants) reported that participants with a history of a recent fall who
received six months of therapy with the vaso-active medication
raubasine-dihydroergocristine “showed fewer new falls than the
group receiving placebo”, however, insufficient data were reported
to determine whether this was a significant reduction.
Two trials reported fracture outcomes (see Analysis 10.3). Reid
2006 failed to achieve a significant reduction in risk of fracture
(RR 0.90, 95% CI 0.69 to 1.16, 1255 participants). Sato 2005a
appeared to achieve a significant reduction in risk of fracture in
people with “probable Alzheimer’s disease” with a combination of
vitamin K2, vitamin D2 and calcium (RR 0.13, 95% CI 0.04 to
0.43, 178 participants).

Medication withdrawal versus control

Gradual withdrawal of psychotropic medication in a placebo-con-
trolled trial (Campbell 1999) significantly reduced rate of falls
(RaR 0.34, 95% CI 0.16 to 0.73; 93 participants, Analysis 11.1.1)

but not risk of falling (RR 0.61, 95% CI 0.32 to 1.17; 93 partic-
ipants, Analysis 11.2.1).
Medication review and modification was not effective in reducing
rate of falls (186 participants, 1 trial, Analysis 11.1.2) or risk of
falling (445 participants, 2 trials, Analysis 11.2.2). Weber 2008
provided insufficient data to be included in these analyses; the au-
thors stated that “when data on self-reported falls [were] included,
a nonsignificant reduction in fall risk was seen.” In these three
trials medication review was carried out by a pharmacist (or nurse
or geriatrician) and recommendations regarding modification sent
to the participant’s family physician for implementation.
Pit 2007 included a major educational component for family
physicians that included face-to-face education by a clinical phar-
macist, feedback on prescribing practices, and financial rewards.
This, combined with self assessment of medication use by their
patients and subsequent medication review and modification, re-
sulted in a significantly reduced risk of falling (RR 0.61, 95% CI
0.41 to 0.91; 659 participants, Analysis 11.2.3).

Surgery

Cardiac pacemaker insertion

Cardiac pacing in fallers with cardioinhibitory carotid sinus hyper-
sensitivity was associated with a statistically significant reduction
in rate of falls (RaR 0.73, 95% CI 0.57 to 0.93; 349 participants,
3 trials, Analysis 12.1.1) but not in the risk of falling (RR 1.20,
95% CI 0.92 to 1.55; 178 participants, 2 trials, Analysis 12.2.1) or
risk of fracture (RR 0.78, 95% CI 0.18 to 3.39; 171 participants,
1 trial, Analysis 12.3.1).

Cataract surgery

In Harwood 2005, there was a significant reduction in rate of
falls in people receiving expedited cataract surgery for the first eye
(RaR 0.66, 0.45 to 0.95; 306 participants, Analysis 12.1.2), but
not in risk of falling (RR 0.95, 95% CI 0.68 to 1.33, Analysis
12.2.2), or risk of fracture (RR 0.33, 95% CI 0.10 to 1.05, Analysis
12.3.2). In participants receiving cataract surgery for a second eye
(Foss 2006), there was no evidence of effect on rate of falls (239
participants, Analysis 12.1.3), risk of falling (Analysis 12.2.3), or
risk of fracture (Analysis 12.3.3).

Fluid or nutrition therapy

Risk of falling was not significantly reduced in older people re-
ceiving oral nutritional supplementation (RR 0.95, 95% CI 0.83
to 1.08; 1902 participants, 3 trials, Analysis 13.1).

15Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Psychological interventions

The cognitive behavioural interventions showed no difference be-
tween the intervention and control groups for rate of falls (RaR
1.00, 95% CI 0.37 to 2.72; 120 participants, 1 trial, Analysis 14.1)
or risk of falling (RR 1.11, 95% CI 0.80 to 1.54; 350 participants,
2 trials, Analysis 14.2).

Environment/assistive technology

Environment (home safety and aids for personal mobility)

Overall, home safety assessment and modification interventions
were effective in reducing rate of falls (RaR 0.81, 95% CI 0.68
to 0.97; 4208 participants, 6 trials, Analysis 15.1) and risk of
falling (RR 0.88, 95% CI 0.80 to 0.96; 4051 participants, 7 tri-
als, Analysis 15.2). There was no significant reduction in risk of
fracture (RR 1.32, 95% CI 0.30 to 5.87; 360 participants, 1 trial,
Analysis 15.3).

Home safety intervention versus control: subgroup analysis by

risk of falling at baseline

We carried out an a priori subgroup analysis by falls risk at en-
rolment to test whether the intervention effect was greater in par-
ticipants at higher risk of falling (i.e. with a history of falling or
one or more risk factors). Home safety interventions were more
effective in reducing rate of falls in the higher risk subgroup (test
for subgroup differences P = 0.0009, Analysis 16.1). There was no
evidence of a difference in treatment effect between the subgroups
for risk of falling (test for subgroup differences P = 0.57, Analysis
16.2). Each subgroup was homogeneous (I² = 0%).

Home safety intervention versus control: subgroup analysis by

delivery personnel

We carried out a post hoc subgroup analysis based on whether
the home safety assessment/intervention was carried out by an
occupational therapist (OT), or by other personnel. We did this
because Pighills 2011 randomised participants to two intervention
groups to explore the effect of using differently trained personnel
to deliver the intervention.
There was some evidence that OT led interventions were more
effective than non-OT led interventions for rate of falls (test for
subgroup differences P = 0.07, Analysis 17.1) and risk of falling
(test for subgroup differences P = 0.05, Analysis 17.2).
Home safety interventions implemented by an occupational ther-
apist resulted in a statistically significant difference in rate of falls
(RaR 0.69, 95% CI 0.55 to 0.86; 1443 participants, 4 trials,
Analysis 17.1.1) and risk of falling (RR 0.79, 95% CI 0.70 to
0.91; 1153 participants, 5 trials, Analysis 17.2.1).

In four trials the intervention was not occupational therapist-
led: Day 2002 (trained nurses or community work volunteers);
Lin 2007 (public health worker); Pighills 2011 (trained non-pro-
fessionally qualified domiciliary support worker); Stevens 2001
(nurse). Pooled data from these trials showed no significant evi-
dence of effect on rate of falls (RaR 0.91, 95% CI 0.75 to 1.11;
3075 participants, 4 trials, Analysis 17.1.2) or risk of falling (RR
0.94, 95% CI 0.85 to 1.05; 2975 participants, 3 trials, Analysis
17.2.2).

Environment (aids for communication, information, and

signalling)

Vision improvement versus control

Three trials (Cumming 2007; Day 2002; Haran 2010) investi-
gated the effect of interventions to improve vision. Results for each
of these trials are shown in Analysis 18.1 and Analysis 18.2.
In Cumming 2007 (616 participants), the intervention involved
vision assessment and eye examination and, if required, the provi-
sion of new spectacles, referral for expedited ophthalmology treat-
ment, mobility training, and canes. This intervention resulted in
a statistically significant increase in both rate of falls (RaR 1.57,
95% CI 1.19 to 2.06) and number of participants falling (RR
1.54, 95% CI 1.24 to 1.91).
Day 2002 (1090 participants) compared people who received a
visual acuity assessment and referral with those who did not. There
was no significant reduction in rate of falls (RaR 0.91, 95% CI
0.77 to 1.09) or risk of falling (RR 0.89, 95% CI 0.76 to 1.04).
Haran 2010 (597 participants) recruited regular wearers of multi-
focal glasses and provided the intervention group with single lens
distance glasses to be used for most walking and standing activi-
ties (indoors and outdoors), while the controls continued to use
their multifocal glasses. Overall, the intervention did not result in
a significant reduction in rate of falls (RaR 0.92, 95% CI 0.73
to 1.17) or risk of falling (RR 0.97, 95% CI 0.85 to 1.11). Pre-
planned subgroup analyses by the trial authors divided partici-
pants into those who regularly took part, or did not take part, in
outside activities, defined using components of the Adelaide ac-
tivities profile. In the more active subgroup the intervention was
effective in significantly reducing all falls (inside plus outside) and
outside falls, whereas there was a significant increase in outside
falls in people in the intervention group who took part in little
outside activity (interaction term in both models P < 0.001).
In both Cumming 2007, which also included prescription of new
glasses, and Haran 2010, there was an increase in risk of fracture,
although this was not statistically significant in either trial (Analysis
18.3).
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Environment (body worn aids for personal care and

protection)

Footwear modification versus control

McKiernan 2005 (109 participants) tested the effect of wearing a
non-slip device (Yaktrax® walker) on outdoor shoes in hazardous
winter conditions and achieved a statistically significant reduction
in rate of outdoor falls (RaR 0.42, 95% CI 0.22 to 0.78, Analysis
19.1). In Perry 2008 (40 participants), the use of balance-enhanc-
ing insoles did not result in a significant reduction in risk of falling
(RR 0.56, 95% CI 0.23 to 1.38, Analysis 19.2) when compared
with ’normal’ insoles.

Knowledge/education interventions

In interventions designed to reduce falls by increasing knowledge
about fall prevention, there was no evidence of a reduction in rate
of falls (45 participants, 1 trial, Analysis 20.1) or risk of falling
(2555 participants, 4 trials, Analysis 20.2). There were insufficient
data available for Harari 2008 to include in these analyses but the
odds of having multiple falls was not reduced (odds ratio 1.15,
95% CI 0.87 to 1.54) (personal communication).

Multiple interventions

Multiple interventions consist of the same combination of single
categories of intervention delivered to all participants in the group.
We have grouped these by combinations of interventions; each
combination was analysed separately.
Nineteen pair-wise combinations of interventions (from 14 trials)
provided data on rate of falls (Analysis 21.1) and 18 (from 13
trials) provided data on risk of falling (Analysis 21.2). Of these, 18
and 15 respectively contained an exercise component of varying
intensity combined with one or more other interventions. The
control group for each comparison is shown in Analysis 21.1 and
Analysis 21.2.
In Day 2002 (1090 participants), a significant reduction in rate
of falls was achieved when the effective exercise intervention in
Analysis 1.1 was combined with the home safety intervention (RaR
0.77, 95% CI 0.61 to 0.98), with vision assessment (RaR 0.72,
95% CI 0.57 to 0.91), and with home safety plus vision assessment
(RaR 0.71, 95% CI 0.53 to 0.96). Similarly the risk of falling was
significantly reduced when the effective exercise intervention in
Analysis 1.2 was combined with the home safety intervention (RR
0.76, 95% CI 0.60 to 0.97), with vision assessment (RR 0.73,
95% CI 0.59 to 0.91), and with vision assessment plus home safety
(RR 0.67, 95% CI 0.51 to 0.88).
A combination of exercise, education, and a home safety interven-
tion achieved a significant reduction in rate of falls in Clemson

2004 (RaR 0.69, 95% CI 0.50 to 0.96; 285 participants), but not
risk of falling.
Swanenburg 2007 (20 participants) investigated the effect of exer-
cise plus nutritional supplementation in vitamin D and calcium-
replete women. Although a highly significant reduction in rate of
falls was achieved (RaR 0.19, 95% CI 0.05 to 0.68) these results
should be treated with caution due to the very small sample size
(N = 20).
In Comans 2010 (76 participants), there were significantly fewer
falls in the group receiving a centre-based rehabilitation pro-
gramme that included exercise and education, when compared
with a comparable home-based programme (RaR 0.46, 95% CI
0.22 to 0.97). This approach also reduced risk of falling (RR 0.57,
95% CI 0.35 to 0.93).
Von Stengel 2011 (97 participants) compared multifunctional
training plus whole body vibration with light physical exercise and
achieved a statistically significant reduction in rate of falls (RaR
0.46, 95% CI 0.27 to 0.79).
In Spink 2011 (305 participants), a significant reduction in rate
of falls was achieved in people with disabling foot pain receiv-
ing “multifaceted podiatry” (customised orthoses, footwear review,
foot and ankle exercises, fall prevention education, and “usual
podiatry care”) compared with “usual podiatry care” alone (RaR
0.64, 95% CI 0.45 to 0.91).
Assantachai 2002 (815 participants) achieved a statistically signif-
icant reduction in risk of falling with an educational intervention
combined with free access to a geriatric clinic (RR 0.77, 95% CI
0.63 to 0.94).
None of the remaining comparisons in Analysis 21.1 or Analysis
21.2 achieved a significant reduction in rate of falls or risk of
falling.
Wilder 2001 found home safety plus exercise to be “significantly
different from [home safety alone or no intervention] on ... num-
ber of falls recorded in the home over twelve months.”
Two trials included fracture outcomes (Spink 2011; Von Stengel
2011); neither achieved a statistically significant reduction in risk
of fracture (Analysis 21.3). We did not pool data due to the clinical
heterogeneity of the interventions.

Multifactorial interventions

Multifactorial interventions consist of more than one main cate-
gory of intervention and participants receive different combina-
tions of the interventions based on an individual assessment to
identify potential risk factors for falling. We have analysed these
trials as one group because there were several intervention compo-
nents within each trial, and too many different combinations of
components to allow grouping of trials with similar interventions.

Multifactorial intervention versus control
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Multifactorial interventions significantly reduced the rate of falls
(RaR (random-effects) 0.76, 95% CI 0.67 to 0.86; 9503 partici-
pants, 19 trials, Analysis 22.1), but there was substantial hetero-
geneity between individual studies (I² = 85%, P < 0.00001). Cur-
rent evidence does not confirm a significant reduction in risk of
falling (RR (random-effects) 0.93, 95% CI 0.86 to 1.02; 13,617
participants, 34 trials, Analysis 22.2). There was also substantial
heterogeneity between individual studies in this analysis (I² = 69%,
P < 0.00001). Pooled data from 11 trials (3808 participants) did
not show a significant reduction in risk of fracture (RR 0.84, 95%
CI 0.67 to 1.05, Analysis 22.3).
There were insufficient data to include Fabacher 1994 or Van
Rossum 1993 in these analyses. In Fabacher 1994 “Self-reported
fall rates were not significantly different between groups”, and in
Van Rossum 1993 there were “no differences between the two
groups with respect to these health aspects”, which included falls.

Exploration of statistical heterogeneity

To explore possible reasons for heterogeneity we carried out two
pre-planned subgroup analyses. The subgroup analysis by falls risk
at enrolment showed no evidence of difference in treatment effect
between subgroups for both rate of falls (P = 0.50, I² = 0%, Analysis
23.1) and risk of falling (P = 0.88, I² = 0%, Analysis 23.2).
The subgroup analysis by scope and intensity of intervention
showed no evidence of difference in treatment effect between sub-
groups for rate of falls (P = 0.36, I² = 0%, Analysis 24.1). For
risk of falling there was evidence to suggest that the intervention
may be more effective in the subgroup that received an assessment
and active intervention compared with the subgroup that received
assessment followed by referral or provision of information (P =
0.05, I² = 74.3%, Analysis 24.2).
Statistical heterogeneity in the trials was not explained by these
subgroup and sensitivity analyses, but may relate to the extent of
risk assessment, the varying interventions included in these trials,
and how the interventions were implemented.

Multifactorial interventions delivered in different settings

Two trials compared settings for carrying out multifactorial inter-
ventions. Suman 2011 (349 participants) compared a multifac-
torial intervention in a family physician surgery with a hospital-
based falls clinic intervention and found no significant difference
in rate of falls (Analysis 25.1.1), risk of falling (Analysis 25.2.1),
or risk of fracture (Analysis 25.3.1). Gill 2008 (234 participants)
compared a Specialised Geriatric Service and the participant’s fam-
ily physician for the intervention and found no significant differ-
ence in the number of people falling (Analysis 25.2.2).

Economic evaluations

A total of 24 studies included in this review reported a comprehen-
sive economic evaluation (cost-effectiveness or cost-utility anal-
ysis), the cost of delivering the intervention, or other healthcare
cost items as an outcome measure (see Appendix 11).
A cost-effectiveness analysis compares the costs and consequences
of alternative treatments or approaches with the same clinically
relevant outcome (e.g. falls). Cost-effectiveness, in terms of incre-
mental cost per fall prevented, was established for the following:

• exercise programmes (Campbell 1997; Davis 2011a;
Liu-Ambrose 2008; Robertson 2001a; Voukelatos 2007);

• a home safety assessment and modification programme
delivered to those with severe vision loss in Campbell 2005 and
those recently in hospital (Cumming 1999);

• the double-blind gradual withdrawal of psychotropic
medication (Campbell 1999);

• multifactorial programmes (Conroy 2010; De Vries 2010;
Tinetti 1994); and

• first eye cataract surgery within one month after
randomisation compared with the routine 12-month wait
(Harwood 2005).

The time period for these analyses was the trial duration, but
the perspectives taken and the cost items measured and methods
for valuing the items varied, so that comparison of incremental
cost-effectiveness ratios for the interventions was difficult even for
evaluations carried out within similar health systems.
The results from three studies demonstrated the potential for cost
savings from delivering the intervention to particular subgroups
of older people at high risk of falling. One trial of the Otago
Exercise Programme showed cost savings in those aged ≥ 80 years
resulting from fewer hospital admissions (Robertson 2001a). Cost
savings were also demonstrated for a home safety programme when
delivered to the participants with a previous fall (Cumming 1999)
and a multifactorial intervention for those with four or more of
the eight targeted risk factors (Tinetti 1994).
In addition, cost-utility analyses were reported for the studies that
tested first (Harwood 2005) and second (Foss 2006) eye expedited
cataract surgery, resistance training programmes (Davis 2011a),
and a multifactorial programme (De Vries 2010). A cost-util-
ity analysis compares cost outcomes in terms of quality adjusted
life years (QALYs) gained. For both first and second eye cataract
surgery the incremental cost per QALY gained at one year was
above a currently accepted UK threshold of willingness to pay per
QALY gained of GBP 30,000. If, however, the time frame of the
analyses was extended to the person’s expected lifetime, the incre-
mental cost per QALY gained was below this threshold at GBP
13,172 and GBP 17,299 respectively.
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Summary of main results

There is now strong evidence of effect in preventing falls for some
interventions and no evidence of effect for others.

Exercises

This review endorsed the previously established effectiveness of
certain exercise programmes in preventing falls. Programmes con-
taining multiple categories of exercise were effective in reducing
both rate of falls and risk of falling when delivered as group classes
or when individually prescribed at home. The types of exercise
commonly included were balance retraining and muscle strength-
ening. Overall, group exercise classes were effective whether or not
the trial had recruited only people at higher risk of falling.
Tai Chi classes reduced risk of falling (six trials) but were less
effective in trials selecting participants at higher risk of falling (two
versus four trials).
Other than for Tai Chi, there was no evidence that single cate-
gory programmes were effective, for example balance retraining or
muscle strengthening exercises alone.
Overall, exercise significantly reduced risk of sustaining a fracture,
although only six trials contributed data to this outcome.

Medication (drug target)

Vitamin D supplementation

Despite the addition of four new trials (5939 participants) bring-
ing the total number randomised to 28,135, the evidence regard-
ing vitamin D (with or without calcium) remained unchanged
from the previous version of this review. Overall, vitamin D did
not reduce either rate of falls or risk of falling, whether or not the
trial had recruited only people at higher risk of falling. However,
subgroup analysis showed that supplementation appeared effec-
tive in reducing rate of falls (see Analysis 7.1) and risk of falling
(see Analysis 7.2) when administered to those selected on the basis
of lower vitamin D levels at enrolment.
Vitamin D analogues (calcitriol and alfacalcidol) may be effective
but the evidence base is limited and their use is associated with
a significantly raised incidence of reported hypercalcaemia com-
pared with placebo (Dukas 2004; Gallagher 2001).

Medication withdrawal interventions

Three trials involving medication review by a pharmacist (or nurse
or geriatrician) but requiring implementation by participants’ fam-
ily physicians were not effective in reducing falls. However, the in-
tensive educational programme for primary care physicians in Pit
2007, that included academic detailing and patient involvement,
significantly reduced risk of falling in older people under their

care. Gradual withdrawal of psychotropic medication reduced rate
of falls, but not risk of falling (Campbell 1999).

Surgery

Pacemakers reduced rate of falls in people with carotid sinus hy-
persensitivity but not risk of falling. First eye cataract surgery in
women reduced rate of falls but second eye cataract surgery did
not.

Fluid or nutrition therapy

Nutritional supplementation has not been shown to reduce the
risk of falling.

Psychological interventions

For cognitive behavioural interventions there is no evidence of
effect on rate of falls or risk of falling.

Environment/assistive technology

Home safety interventions reduced rate of falls and risk of falling.
Furthermore, subgroup analyses showed that home safety inter-
ventions were more effective in reducing rate of falls in partici-
pants who were at higher risk of falling (four versus four trials).
These interventions appear to be more effective when delivered by
an occupational therapist.
Providing single lens glasses reduced falls in those spending more
time outdoors, but increased outdoor falls in frailer people (Haran
2010). An anti-slip shoe device for icy conditions significantly
reduced outside falls in winter (McKiernan 2005).

Knowledge/education interventions

The evidence relating to the provision of educational materials
alone for preventing falls is inconclusive.

Multiple interventions

Few multiple interventions were effective. Spink 2011 provided
new evidence to support “multifaceted” podiatry, including foot
and ankle exercises, as an effective intervention for preventing falls
in older people with disabling foot pain. Exercise was included in
all but one of the other multiple interventions that were effective.

Multifactorial interventions

The addition of outcomes from nine new trials made no change to
the findings for multifactorial interventions in the previous version
of this review. Multifactorial interventions reduced the rate of falls
but not the risk of falling. Neither the intensity of the intervention
nor level of risk at recruitment explained the considerable statistical
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heterogeneity between studies, which may be due to differences
in component interventions, settings, or healthcare systems.

Economic evaluations

In 13 studies in this review, the authors reported a comprehen-
sive economic evaluation which provided an indication of value
for money for the interventions being tested. Variations in the
methods used, however, made comparisons across studies difficult.
There was some, although limited, evidence that falls prevention
strategies can be cost-saving during the trial period, and may also
be cost-effective over the participants’ remaining lifetime. The re-
sults indicate that, to obtain maximum value for money, effective
strategies need to be targeted at particular subgroups of older peo-
ple.

Overall completeness and applicability of
evidence

Participants

The 159 trials in this review included 79,193 community-dwelling
older people, predominantly women (70%). A wide range of ages
were included as few trials set upper age limits. Participant charac-
teristics varied greatly due to the recruitment methods used, and
the inclusion and exclusion criteria applied. Participants in some
trials were healthy volunteers; in others they were more represen-
tative of older people as a whole having been randomly sampled
from databases such as electoral rolls. Some trials recruited people
being treated in hospital clinics or with specific conditions such as
operable cataracts or severe visual impairment. Eighty-three trials
(52%) recruited participants with a history of falls or one or more
risk factors for falling.
As the majority of trials specifically excluded older people who
were cognitively impaired, the results of this review may not be
applicable to this important group of people at risk.
We have excluded trials recruiting people with Parkinson’s disease
and post stroke from this review update as we felt the results of
interventions for those neurological conditions were not necessar-
ily applicable to older people as a whole. Fall prevention trials in
these populations often include a wider age range which would
result in some being excluded from this review; Cochrane reviews
for each of these specific groups (including all age groups) would
be preferable for summarising the evidence.

Interventions

Fall prevention interventions tested in a further 51 randomised
controlled trials were included in this update. In some instances
the additional trials had minimal impact on the size and preci-
sion of the results. For multifactorial interventions the addition

of four trials (1363 participants) changed the rate ratio and 95%
confidence interval by around 1% only (previous version rate ra-
tio (RaR) 0.75, 95% confidence interval (CI) 0.65 to 0.86; this
update RaR 0.76, 95% CI 0.67 to 0.85). Also, the addition of
nine trials (2678 participants) changed the risk ratio and 95%
confidence interval by a similar amount (previous version risk ra-
tio (RR) 0.95, 95% CI 0.88 to 1.02; this update 0.94, 95% CI
0.86 to 1.02). Minimal effects were seen also with the addition
of six trials (2899 participants) to the analysis for group exercise
(previous version RR 0.83, 95% CI 0.72 to 0.97; this update RR
0.85, 95% CI 0.76 to 0.96).
This review differs from many in The Cochrane Library by includ-
ing a large number of interventions. This precludes in-depth sub-
group analyses exploring the effect of different components within
interventions such as those undertaken in Sherrington 2011 for
exercise, or other factors that may affect results such as recruit-
ment rates or adherence (Nyman 2012). This is an argument for
splitting this review into a number of separate reviews focusing on
specific interventions.
The included trials were conducted in over 21 countries, using a
variety of healthcare models. The effectiveness of some interven-
tions may be sensitive to differences between healthcare systems,
structures, and networks at local and national level. For example
Hendriks 2008 reported the results of a study which aimed to
reproduce, in The Netherlands, the successful integrated multi-
factorial intervention reported by Close 1999 from the UK. Ma-
jor differences in the health operational networks in The Nether-
lands health system compared with those in the UK appear to
have made timely direct contact with the appropriate health pro-
fessionals impossible to achieve (Lord 2008). That risk of falling
was not reduced in Hendriks 2008 may be due to these differences
in healthcare systems, rather than to sample variation, as negative
results were also reported by Van Haastregt 2000 and Van Rossum
1993 in the same healthcare setting.
Interventions targeting most risk factors for falls have now been
well researched. Gaps include interventions addressing the man-
agement of urinary incontinence, foot problems, and dementia.
Further research is required to increase implementation of effec-
tive interventions by healthcare professionals.

Outcomes

We sought data for rate of falls, number of people falling, and
number of people sustaining a fall-related fracture, although few
studies provided fracture data. As the analyses and Appendix 7
demonstrate, some studies provided data for both falls and fallers,
as recommended in Lamb 2005. Others provided data only for one
or other fall outcome. In most analyses we were able to pool more
data on risk of falling than on rate of falls. Since robust statistical
methods are now available to deal with comparison of the number
of falls occurring in each group of a study, the use of rate of falls has
a number of attractions. First, it improves power. In the sense that
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every fall carries a risk of injury, an intervention which reduces the
number of times a faller falls, even if not the number of fallers,
has clinical, public health, and economic relevance. However from
a public health perspective, fall prevention lies between primary
and secondary prevention. Older people who are not yet ’fallers’,
however defined, might wish to know how best to prolong their
time free from falls.

Quality of the evidence

This review containing 159 trials (79,193 participants) provides
robust evidence regarding effective interventions for reducing falls.
However, not all studies met the contemporary standards of the
CONSORT statement (Boutron 2008), including the extensions
for pragmatic randomised trials (Zwarenstein 2008) and cluster-
randomised trials (Campbell 2004). Where factorial designs were
employed, data for each treatment cell were not always reported
(McAlister 2003).
The fact that the outcome of interest, falling, was not always de-
fined, is a continuing concern. The use of two definitions in Wolf
1996 demonstrated that the definition of falling used can alter the
significance of the results. Comparability of future research find-
ings would be facilitated by adoption of the consensus definition
of a fall developed for trials in community-dwelling populations
by the Prevention of Falls Network Europe (Lamb 2005).
The included studies also illustrated the wider problems of varia-
tion in the methods of ascertaining, recording, analysing, and re-
porting falls described in Hauer 2006. Studies should use consen-
sus recommendations for conducting fall prevention trials which
include the daily recording of falls, with monthly, or more fre-
quent, follow-up by the researchers blind to group allocation

(Lamb 2005). Forty-five per cent did not do this, despite empirical
evidence showing a 25% underreporting of falls when data were
collected retrospectively by telephone at the end of a three-month
period, compared with data collected daily and returned monthly
over the same period (Hannan 2010).
We included 11 analyses with statistically significant pooled effect
measures in our sensitivity analyses exploring the possible impact
of risk of bias on the treatment effect. When trials with higher risk
of bias in any of the pre-determined domains were removed, the
results remained statistically significant in all but three analyses
(see Appendix 12). These analyses indicate that the results in this
review are robust to key risks of bias.

Potential biases in the review process

We attempted to minimise publication bias in the review by search-
ing multiple databases and contacting authors of studies identified
in trials registers that were completed, but for which full reports
had not been identified. We included five abstracts not published
as full reports (Cerny 1998; Fiatarone 1997; Hill 2000; Wilder
2001; Wyman 2005) and obtained supplementary information
from authors of 29 studies. We also included studies published in
languages other than English.
To explore the possibility of publication bias, we constructed fun-
nel plots for all analyses that contained more than 10 data points.
For exercise interventions and multifactorial interventions, asym-
metry in the funnel plots was minimal (figures not shown). For
vitamin D supplementation, there was asymmetry in the risk of
falling plot which could indicate the absence of trials with negative
results, i.e. publication bias (see Figure 3).
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Figure 3. Funnel plot of Analysis 5.2: vitamin D (with or without calcium) vs control/placebo/calcium:

number of fallers

We excluded 18 trials reporting falls as adverse effects, although
in some instances the intervention might plausibly have reduced
falls. Increased publication of protocols in trials registers will make
it easier to establish whether the aim of the study was to prevent
falls, thus making it eligible for inclusion in this review.

A U T H O R S ’ C O N C L U S I O N S
Implications for practice

We found evidence of effectiveness for a number of different ap-
proaches to fall prevention, some in all older people living in the
community and others in particular subgroups. This evidence may
not be applicable to older people with dementia as most included
studies excluded them from participation.

• There is strong evidence that certain exercise programmes
prevent falls. Group exercise classes and exercises individually
delivered at home reduce rate of falls and risk of falling. Tai Chi
as a group exercise reduces risk of falling, but is less effective in
people at higher risk of falling. Overall, exercise programmes
aimed at reducing falls appear to reduce fractures.

• Multifactorial interventions integrating assessment with
individualised intervention, usually involving a multidisciplinary
team, are effective in reducing rate of falls but not risk of falling.

• Home safety interventions reduce rate of falls and risk of
falling. These interventions are more effective in people at higher
risk of falling, and when delivered by an occupational therapist.
An anti-slip shoe device for icy conditions significantly reduced
winter outside falls in one study.
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• There is limited evidence for the effectiveness of
interventions targeting medications (e.g. withdrawal of
psychotropic medications, educational programmes for family
physicians).

• Overall, vitamin D does not appear to prevent falls in all
older people living in the community but appears to be effective
in people who have lower vitamin D levels before treatment.

• In people with severe visual impairment, there is evidence
from one trial for the effectiveness of a home safety assessment
and modification intervention. Expedited first eye cataract
surgery for people on a waiting list significantly reduces rate of
falls compared with waiting list controls. Older people may be at
increased risk of falling while adjusting to new spectacles or
major changes in prescription.

• In one study rate of falls was reduced in people with
disabling foot pain receiving “multifaceted podiatry”
(customised orthoses, footwear review, foot and ankle exercises,
fall prevention education in addition to “usual podiatry care”).

• Evidence from three studies indicates that cardiac pacing in
people with carotid sinus hypersensitivity, and a history of
syncope and/or falls, reduces rate of falls.

• The evidence relating to the provision of educational
materials alone for preventing falls is inconclusive.

Implications for research

Aspects of particular interventions to be addressed in future studies
include:

• Research targeting health professionals to increase
implementation of effective interventions, i.e. translation of
research into practice.

• Methods for increasing uptake and adherence to effective
programmes by older people.

• Investigation of different methods for delivering proven
programmes (e.g. peer exercise instructors, academic detailing,
electronic media).

• The impact of management programmes for risk factors
such as cognitive impairment and urinary incontinence.

Aspects of research methods that need to be adopted in all future
studies:

• Studies evaluating fall prevention should be adequately
powered and use a contemporary standard definition of a fall
(Lamb 2005).

• Falls should be recorded daily and monitored monthly. Falls
should be monitored and verified by a researcher blind to group
allocation.

• Fall events should be reported by group as total number of
falls, fallers, and people sustaining a fall-related fracture; rate of
falls (falls per person year); and number in each analysis.

• Results should be analysed using appropriate, pre-specified
methodology (e.g. negative binomial regression, survival
analysis) (Robertson 2005). Group comparisons should be
expressed as incidence rate ratios and risk ratios with 95%
confidence intervals.

• Design and reporting of trials should meet the
contemporary standards of the CONSORT statement (Boutron
2008; Zwarenstein 2008) including randomised sequence
generation and allocation concealment prior to randomisation.

• Design and reporting of cluster-randomised trials should
follow contemporary guidance (Campbell 2004) including the
reporting of intra-class correlation coefficients.

• Where factorial designs are employed, data for each
treatment cell should be reported to allow interpretation of
possible interactions between different intervention components
(McAlister 2003).

• Economic evaluations should be conducted alongside
randomised controlled trials to establish the cost-effectiveness of
each intervention being tested. This involves measuring health-
related quality of life as an outcome, defining the perspective and
timeframe for costs, collecting data on healthcare use, costing
healthcare resources, calculating cost-effectiveness ratios (if the
intervention is effective in reducing falls), and evaluating
uncertainty. Guidelines for carrying out and reporting economic
evaluations in falls prevention trials have recently been published
(Davis 2011b).
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Assantachai 2002

Methods CCT (cluster-randomised by community)

Participants Setting: Bangkok, Thailand
N = 1043
Sample: people living in 11 selected urban communities (64% women)
Age (years): mean 67.6 (SD 6.2)
Inclusion criteria: aged at least 60; living in one of the selected communities

Interventions 1. Educational leaflet and free access to geriatric clinic. Leaflet about locally identified
risk factors for falling (kyphoscoliosis, nutritional status, ADL, hypertension, special
sense function, cognitive problems) and ways of preventing, correcting, coping with
them. Assessed musculoskeletal deformity, arthralgia, hypertension, ADL, mobility, gait,
hearing, vision, and presumably any problems addressed at geriatric clinic
2. Control: no intervention

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Communities drawn from pool of 20 un-
til 1043 subjects recruited. Communities
then allocated to intervention (odd num-
ber) or control (even number) using enrol-
ment sequence (information provided by
author)

Allocation concealment (selection bias) High risk Alternation

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Cluster-randomised by community. Con-
trol groups received leaflet and offer of hos-
pital access and self reported falls every 2
months. Insufficient information to judge
risk of bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls recorded in both groups by partici-
pants who were aware of their group allo-
cation. Blinding of assessors not described.
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Assantachai 2002 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Interval recall. Falls ascertained by post-
cards every 2 months, and phone call if no
card returned

Ballard 2004

Methods RCT

Participants Setting: USA
N = 40
Sample: volunteers (100% women)
Age (years): mean 72.9 (SD 6)
Inclusion criteria: aged ≥ 65; ambulatory; community-dwelling; history of falling in
previous year or fear of future fall; able to moderate exercise
Exclusion criteria: cardiovascular disease or extreme vertigo that might prohibit moderate
exercise; requiring walker for support

Interventions 1. Exercise sessions (warm up, low impact aerobics, exercise for strength and balance,
cool down) 1 hour, 3 x per wk, for 15 wk. Plus 6 home safety education classes.
2. Control: exercise sessions as above 1 hour, 3 x per wk, for 2 wk + videotape so could
continue at home. Plus 6 home safety education classes as above

Outcomes 1. Rate of falls
2. Number of people falling
Falls a secondary outcome of study
Other outcomes reported but not included in this review

Duration of the study 16 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “assigned to exercise and control groups using stratified
randomisation”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Control group had 2 wk exercise programme - study group 15
wk. Neither participants or study personnel blinded.
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Ballard 2004 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls data collected by telephone at 1 year. Blinding of telephone
assessors not reported.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls identified retrospectively during intervention at each home
safety class (every 2 months), and by telephone follow-up 1 year
after end of intervention

Barnett 2003

Methods RCT

Participants Setting: Australia
N = 163
Sample: elderly people identified (67% women) as at risk of falling by general practitioner
or hospital physiotherapist using assessment tool
Age (years): mean 74.9 (SD 10.9)
Inclusion criteria: age over 65 years; identified as ’at risk’ of falling (1 or more of the
following risk factors: lower limb weakness, poor balance, slow reaction time)
Exclusion criteria: cognitive impairment; degenerative conditions, e.g. Parkinson’s disease
or medical condition involving neuromuscular, skeletal, or cardiovascular system that
precluded taking part in exercise programme

Interventions 1. Exercise sessions (stretching, and for strength, balance, co-ordination, aerobic capacity)
by accredited exercise instructor, in groups of 6 to 18, 1 hour per wk for 4 terms for 1
year (37 classes)
Home exercise programme based on class content + diaries to record participation
2. Control: no exercise intervention
Both groups received information on strategies for avoiding falls, e.g. hand and foot
placement if loss of balance occurred

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Barnett 2003 (Continued)

Random sequence generation (selection
bias)

Unclear risk Quote: “randomised in matched blocks” (N = 6)

Allocation concealment (selection bias) Low risk Consecutively numbered, opaque envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Both groups received information on strategies for avoiding falls.
Intervention group received structured weekly exercise sessions.
Blinding not reported, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation, by postal surveys monthly in both groups. Telephone
interview if not returned by 2 weeks. Unclear whether those
conducting telephone check were unblinded

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall. Falls identified by postal survey at the end of each
calendar month. Phoned if not returned within 2 weeks

Beling 2009

Methods RCT

Participants Setting: California State University, Northridge, California, USA
N = 23
Sample: volunteers recruited through press releases, newspaper advertisements and uni-
versity website (42% women)
Age (years): mean 80 (SD 5.7)
Inclusion criteria: ≥ 65 years; community-dwelling; English speaking; minimal vision
and hearing deficit; access to transportation; consenting; with physician approval to
participate; MMSE ≥ 24/30; 3 m TUG test ≥ 13.5 sec and/or to have ≥ 2 falls in past
year and/or 1 injurious fall in the past year
Exclusion criteria: cardiac conditions; musculoskeletal and/or neurological impairment
that could result in falls, e.g. stroke, Parkinson’s disease, lower extremity joint replace-
ment, fracture in last year

Interventions Both groups received multifactorial intervention (assessment and referral) prior to ran-
domisation
1. Intervention: physiotherapist-led, group-based balance training 3 x per wk for 12 wks.
Tailored to address risk factors identified at pre-testing. Home assessment by physiother-
apist students. Written recommendations given and discussed. Funding to assist with
modifications. Measured and supplied with hip protectors.
2. Control: usual activities but offered intervention after post test
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Beling 2009 (Continued)

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 3 months

Notes Required to attend minimum of 30 sessions

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Twelve subjects were randomly assigned to the experi-
mental group and 11 subjects were assigned to the control group.
” Insufficient information to permit judgement

Allocation concealment (selection bias) Unclear risk Quote: “randomly assigned”. Insufficient information to permit
judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk No information on method of recording falls. Insufficient infor-
mation to permit judgement

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “The number of falls that occurred in both groups during
the 12 week intervention was also collected at the end of the
intervention.” Ascertainment relied on participant recall at the
end of the 12 week intervention

Beyer 2007

Methods RCT

Participants Setting: Copenhagen, Denmark
N = 65
Sample: women with a history of a fall identified from hospital records
Age (years): range 70 to 90
Inclusion criteria: community-dwelling; at a relatively high risk of falls, defined as either
≥ 80 years old or ≥ 65 years with history of a fall in the previous 12 months or a timed
up and go test score of at least 15 seconds; home-dwelling; aged 70 to 90 years; history of
a fall requiring treatment in ED but not hospitalisation; able to come to training facility
Exclusion criteria: lower limb fracture in last 6 months; neurological diseases, unable to
understand Danish; cognitively impaired (MMSE < 24)
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Beyer 2007 (Continued)

Interventions 1. Supervised group exercise programme (flexibility, lower limb resistance exercise, bal-
ance training, stretching), 60 min, 2 x per wk, for 6 months
2. Control: no intervention, but offered intervention after 1 year

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “…using the minimization method with the aid of a
computer program for randomization”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls were recorded in both allocated groups using the same
method (a monthly falls calendar), but no mention of blinding of
personnel confirming falls or carrying out data entry. Insufficient
information to make a judgement of ’Low risk’ or ’High risk’

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “A falls calendar was sent to every participant on the first
day of each month” for 1 year

Bischoff-Ferrari 2006

Methods RCT

Participants Setting: Boston, MA, USA
N = 445
Sample: men and women recruited by direct mailings and presentations (sample frame
not given) (55% women)
Age (years): mean 71
Inclusion criteria: aged ≥ 65
Exclusion criteria: current cancer or hyperparathyroidism; kidney stone in last 5 years;
renal disease; bilateral hip surgery; bisphosphonate, calcitonin, oestrogen, tamoxifen, or
testosterone therapy in past 6 months, or fluoride in past 2 years; femoral neck BMD

62Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bischoff-Ferrari 2006 (Continued)

> 2 SD below the mean for subjects of the same age and sex; dietary calcium intake >
1500 mg/day; laboratory evidence of kidney disease

Interventions 1. Cholecalciferol (700 IU vitamin D) and calcium citrate malate (500 mg elemental
calcium) orally, daily at bedtime for 3 years
2. Control: double placebo tablets

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
4. Adverse effects
Other outcomes reported but not included in this review

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Participants were randomly assigned ...”
Quote: “Random group assignment was performed with strati-
fication according to sex, race and decade of age.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Placebo-controlled medication trial

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blind to their group
allocation (placebo-controlled trial)

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “... cases of nonvertebral fracture were ascertained by
means of interviews and verified with use of hospital records.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants were asked to send a postcard after every
fall, which was then followed by a telephone call from a staff
member to assess the circumstances of the fall. In addition, falls
were ascertained at every follow-up visit.”
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Bischoff-Ferrari 2010

Methods RCT (2 x 2 factorial design)

Participants Setting: hospital centre, Triemli, Switzerland
N = 173
Sample: acute hip fracture (79% women)
Age (years): mean 84 (range 65 to 99)
Inclusion criteria: aged ≥ 65; acute hip fracture; MMSE ≥ 15; creatinine clearance > 15
mL/min; able to walk 3 m before hip fracture
Exclusion criteria: prior hip fracture at same hip; cancer or chemotherapy in last year;
severe visual or hearing impairment; kidney stone in past 5 years; hypercalcaemia; primary
parathyroidism or sarcoidosis

Interventions 1. Cholecalciferol (vitamin D3) 2000 IU/day (breakfast and bedtime 400 IU cholecal-
ciferol + 500 mg calcium carbonate + 1200 IU cholecalciferol at breakfast) + standard
physiotherapy (supervised physiotherapy 30 min/day in acute care)
2. Cholecalciferol 2000 IU/day (breakfast and bedtime 400 IU cholecalciferol + 500
mg calcium carbonate + 1200 IU cholecalciferol at breakfast) + extended physiotherapy
(supervised physiotherapy 30 min/day + 30 min/day home programme instruction in
acute care + unsupervised home programme for 12 months (standing on 1, 2 legs;
Theraband for arms; getting in/out chairs; going up/down stairs))
3. Cholecalciferol 800 IU/day (breakfast and bedtime 400 IU cholecalciferol + 500 mg
calcium carbonate + placebo cholecalciferol at breakfast) + standard physiotherapy (as
above)
4. Cholecalciferol 800 IU/day (breakfast and bedtime 400 IU cholecalciferol + 500 mg
calcium carbonate + placebo cholecalciferol at breakfast) + extended physiotherapy (as
above)

Outcomes 1. Rate of falls
2. Number sustaining a hip fracture
3. Adverse effects

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Computer-based randomization was performed
by the study statistician”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement of ’high’
or ’low’

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Randomization for the dosage of cholecalciferol
was double-blinded, whereas randomization for PT was
single-blinded (all study staff except the treating physio-
therapist who instructed the home program were blinded
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Bischoff-Ferrari 2010 (Continued)

to the PT treatment allocation).”
Trial with 4 arms (factorial design) with varying risk of
bias. Drug intervention placebo-controlled (low risk). Al-
though participants and PT aware of which physiother-
apy intervention they were receiving the impact of non-
blinding likely to be low or unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Phoned by assessor blind to allocation. Quote: “... all
study staff except the treating physiotherapist who in-
structed the home program were blinded to the PT treat-
ment allocation.” “To maintain the blinding of our study
staff to the PT group, we assessed adherence to the home
program (at least once per wk vs less) only at the 12-
month follow-up visit or by telephone call.”

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “Falls, fall-related injuries, and hospital readmis-
sions were assessed by monthly telephone calls and a pa-
tient diary.” “All admission records were reviewed by 3
blinded coinvestigators (H.A.B.-F., A.E., and N.J.M.) to
determine the main cause of readmission.” Hip fracture
data used in this review and these participants would have
been hospitalised and therefore confirmed by blinded
coinvestigators

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls, fall-related injuries, and hospital readmis-
sions were assessed by monthly telephone calls and a pa-
tient diary. In addition, a telephone hotline was provided
to report these events at any time.”

Blalock 2010

Methods RCT

Participants Setting: North Carolina, USA
N = 186
Sample: recruited through a chain of community pharmacies (71% women)
Age (years): mean 74.8 (SD 6.9)
Inclusion criteria: aged ≥ 65 years; ≥ 1 falls during 12-month period before study entry;
taking ≥ 4 prescription medications; taking ≥ 1 high falls-risk medication; able to speak
and read English
Exclusion criteria: resident of long-term care facility; cognitively impaired; housebound

Interventions 1. Pharmacist intervention: face-to-face consultation with community pharmacist about
medication regimen (identifying side effects etc). Pharmacist follow-up as required; par-
ticipants’ physicians to co-ordinate any recommended medication changes. Given fall
prevention brochure and home safety checklist
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Blalock 2010 (Continued)

2. Control: given fall prevention brochure and home safety checklist

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The allocation sequence used for making group assign-
ments was created using a list of random numbers, generated in
blocks of 20 to ensure balancing of group assignment over the
duration of participant recruitment.”

Allocation concealment (selection bias) Unclear risk Quote: “The allocation sequence was concealed from all study
personnel except the principal investigator, who had no contact
with study participants during the process of data collection or
intervention delivery.” Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Participants contacted by phone if calendars not returned, or
reporting a fall. The only unblinded member of the research
group was not involved in data collection (see above)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “... each participant received a set of twelve 1-month
calendars. They were asked to record each fall they experienced
on the calendar for the current month. …asked to return each
calendar to study staff at the end of the month. Participants who
did not return a calendar by the 10th of the following month were
called by study personnel to obtain the required information by
phone.”
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Brown 2002

Methods RCT (individually randomised, but 6 clusters containing couples at same address)

Participants Setting: Perth, Western Australia
N = 149
Sample: men and women recruited by press releases in 11 newspapers and information
brochures distributed to organisations, GPs, etc (79% women)
Age (years): N = 101 aged 75 to 84, N = 48 aged 85 to 94
Inclusion criteria: age ≥ 75; community-living; independent in basic ADL; able to walk
20 m without personal assistance
Exclusion criteria: cognitive impairment (MMSE ≤ 24); various conditions, e.g. angina,
claudication, cerebrovascular disease, low or high blood pressure, major systemic disease,
mental illness

Interventions 1. Exercise intervention to improve cardiovascular endurance, general muscle perfor-
mance, balance, co-ordination and flexibility. 60 min, 2 x per wk for 16 wks (32 hours).
2. Social intervention for 13 wks involving presentations of travel slides and videos by
participants
3. Control: no intervention

Outcomes 1. Number of participants falling

Duration of the study 14 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “randomised into one of three
groups using a table of random numbers”

Allocation concealment (selection bias) Low risk Randomised into one of 3 groups “by a
physiotherapist uninvolved in the study.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were
aware of their group allocation, but out-
come assessors were blinded

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Participants provided details of falls in
monthly report sheet returned in reply paid
addressed envelopes
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Buchner 1997a

Methods RCT

Participants Setting: Seattle, USA
N = 105
Sample: random sample of HMO members (FICSIT intervention groups only) (51%
women)
Age (years): mean 75
Inclusion criteria: aged 68 to 85; unable to do 8-step tandem gait test without errors;
below 50th percentile in knee extensor strength for height and weight
Exclusion criteria: active cardiovascular, pulmonary, vestibular, and bone disease; positive
cardiac stress test; body weight > 180% ideal; major psychiatric illness; active metabolic
disease; chronic anaemia; amputation; chronic neurological or muscle disease; inability
to walk; dependency in eating, dressing, transfer or bathing; terminal illness; inability to
speak English or complete written forms

Interventions Randomised into 7 groups: 6 intervention groups (3 FICSIT trial, 3 MoveIT trial), and
1 control group. Only FICSIT trial and control groups included in this review
Supervised exercise classes 1 hour, 3 x per wk for 24 to 26 wks followed by unsupervised
exercise
1. 6 months endurance training (ET) (stationary cycles) with arms and legs propelling
wheel
2. 6 months strength training (ST) classes (using weight machines for resistance exercises
for upper and lower body)
3. 6 months ST plus ET
4. Control: usual activity levels but “allowed to exercise after 6 months”
Exercise sessions started with a 10 to 15-minute warm-up and ended with a 5 to 10-
minute cool down

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of people with adverse effects
“A priori decision” to report fall outcomes for “any exercise” (all 3 exercise groups com-
bined) compared with control group

Duration of the study Maximum 25 months (median 18 months)

Notes Seattle FICSIT trial. Only 1.3% of original sample randomised. Falls not primary out-
come. Other outcomes assessed at end of intervention (6 months) then “control group
allowed to exercise after 6 months” (7/30 participants did). Cost analysis reported in
primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised “using a variation of randomly permuted blocks.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement
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Buchner 1997a (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group allo-
cation. Quote: “Most study outcomes were measured by blinded
examiners...” but unclear whether this applies to personnel car-
rying out telephone follow-up of falls

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls reported immediately by mail, also monthly postcard re-
turn; telephone follow-up if no postcard received

Bunout 2005

Methods RCT

Participants Setting: Chile
N = 298
Sample: men and women (71% women)
Age (years): mean 75 (SD 5)
Inclusion criteria: “elderly subjects” consenting to participate; able to reach community
centre
Exclusion criteria: severe disabling condition; cognitive impairment (MMSE < 20)

Interventions 1. Exercise class: 1 hour, 2 x per wk, for 1 year, moderate-intensity resistance exercise
training (functional weight bearing exercises, exercises with TheraBands and walking
(see Appendix 2 of supplementary data on journal website for details)
2. Control: no intervention

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study For the 1 year of intervention

Notes Journal website for supplementary data www.ageing.oupjournals.org. Additional data
obtained from author

Risk of bias

Bias Authors’ judgement Support for judgement
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Bunout 2005 (Continued)

Random sequence generation (selection
bias)

Low risk Randomised using computer-generated random number table

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported at follow-up clinics by participants who were aware
of their group allocation. Blinding of researchers at follow-up
not reported.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall. Falls ascertained at monthly outpatient clinic or
by telephone

Campbell 1997

Methods RCT

Participants Setting: Dunedin, New Zealand
N = 233
Sample: women identified from general practice registers
Age (years): mean 84.1 (SD 3.1)
Inclusion criteria: at least 80 years old; community-living
Exclusion criteria: cognitive impairment; not ambulatory in own residence; already re-
ceiving physiotherapy

Interventions Baseline health and physical assessment for both groups.
1. 1-hour visits by physiotherapist x 4 in first 2 months to prescribe home-based individ-
ualised exercise and walking programme. Exercise, 30 min, 3 x per wk plus walk outside
home 3 x per wk. Encouraged to continue for 1 year. Regular phone contact to maintain
motivation after first 2 months.
2. Control: social visit by research nurse x 4 in first 2 months. Regular phone contact

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 24 months but 12-month data used in analyses
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Campbell 1997 (Continued)

Notes Otago Exercise Pro-
gramme manual can be obtained from www.cdc.gov/HomeandRecreationalSafety/Falls/
compendium/1.2˙otago.html. Cost-effectiveness analysis reported (Robertson 2001c).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Allocation schedule developed using computer-generated num-
bers

Allocation concealment (selection bias) Low risk Assignment by independent person off site

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of group alloca-
tion. Blinding of adjudicator reported, but researcher making
telephone contact was aware of group allocation as she also did
social visits (personal communication)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls recorded daily on postcard calendars, mail registration
monthly by postcard, telephone follow-up

Campbell 1999

Methods RCT (2 x 2 factorial design)

Participants Setting: community. Dunedin, New Zealand
N = 93
Sample: identified from general practice registers (76% women)
Age (years): mean 74.7 (SD 7.2)
Inclusion criteria: at least 65 years old; currently taking a benzodiazepine, any other
hypnotic, or any antidepressant or major tranquilliser; ambulatory in own residence;
not receiving physiotherapy; thought by GP to benefit from psychotropic medication
withdrawal
Exclusion criteria: cognitive impairment

Interventions Baseline assessment
1. Gradual withdrawal of psychotropic medication (placebo substitution) over 14 wk
period plus home-based exercise programme
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Campbell 1999 (Continued)

2. Psychotropic medication withdrawal (placebo substitution) with no exercise pro-
gramme
3. No change in psychotropic medication plus exercise programme
4. No change in psychotropic medication, no exercise programme
Exercise programme: 1-hour physiotherapist visits 4 x in first 2 months to prescribe home-
based individualised exercises (muscle strengthening and balance retraining exercises 30
min, 3 x per wk) and walking 2 x per wk
Regular phone contact to maintain motivation
Study capsules created by grinding tablets and packing into gelatin capsules. Capsules
containing inert and active ingredients looked and tasted the same

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 44 wks

Notes Only 19% randomised. Psychotropic medications recorded 1 month after com-
pletion of study. 8 of the 17 who had taken the placebo for 44 wks
had restarted 1 month after end of study. Otago Exercise Programme manual
can be obtained from www.cdc.gov/HomeandRecreationalSafety/Falls/compendium/
1.2˙otago.html. Cost-effectiveness analysis reported (Robertson 2001d).

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Allocation schedule developed using computer-gener-
ated numbers

Allocation concealment (selection bias) Low risk Assignment by independent person off site

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Participants and personnel blinded to psychotropic med-
ication dose. Although participants and PT aware of
which physiotherapy intervention they were receiving
this is unlikely to have introduced performance bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of exercise
allocation, but not medication withdrawal. Investigator
confirming fall events blind to group allocation

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls recorded daily on postcard calendars, mail registra-
tion monthly by postcard, telephone follow-up
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Campbell 2005

Methods RCT (2 x 2 factorial design)

Participants Setting: New Zealand
N = 391
Sample: men and women with severe visual impairment (visual acuity 6/24 or worse)
identified in blind register, university and hospital outpatient clinics, and private oph-
thalmology practice (68% women)
Age (years): mean 83.6 (SD 4.8), range 75 to 96
Inclusion criteria: vision worse than 6/24 in better eye; age ≥ 75 years
Exclusion criteria: unable to walk around home

Interventions 1. Home safety programme
2. Otago Exercise Programme plus vitamin D supplements
3. Both of the above
4. Control: 2 x 1-hour social visits during the first 6 months of the trial

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes Otago Exercise
Programme manual can be obtained from www.cdc.gov/HomeandRecreationalSafety/
Falls/compendium/1.2˙otago.html. Cost-effectiveness analysis reported in the primary
reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random numbers

Allocation concealment (selection bias) Low risk Schedule held by independent person at separate site,
telephone access

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group
but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their
group allocation. Phoned by independent assessor blind
to allocation. Person classifying fall events also blind to
allocation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment
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Campbell 2005 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded on daily on monthly pre-paid
postcard calendars, telephone follow-up

Carpenter 1990

Methods RCT (individually randomised, but small number of clusters as husbands allocated to
same group)

Participants Setting: Andover, United Kingdom
N = 539
Sample: women and men recruited from patient lists of 2 general medical practices. The
sample represents 89.5% of those in the age group in the participating practices (65%
women)
Age (years): ≥ 75; 23 men and 49 women > 85
Inclusion criteria: aged ≥ 75; living in Andover area
Exclusion criteria: living in residential care

Interventions 1. Visit by trained volunteers for dependency surveillance using Winchester disability
rating scale. The intervention was stratified by degree of disability on the entry evaluation.
For those with no disability, the visit was every 6 months; for those with disability, 3
months. Scores compared with previous assessment and referral to GP if score increased
by 5 or more.
2. Control: no disability surveillance between initial and final evaluation

Outcomes 1. Rate of falls (in each group in the month before the final interview at 3 years)
Other outcomes reported but not included in this review

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by random number tables

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel no blind to al-
located group, but impact of non-blinding
unclear

74Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Carpenter 1990 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Recollection of falls in the preceding month
was ascertained at final interview in both
groups by an assessor. Blinding not de-
scribed

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Retrospective recall, but over 1-month pe-
riod

Carter 1997

Methods RCT

Participants Setting: Hunter Valley, Australia
N = 657
Sample: men and women identified by 37 general practitioners as meeting inclusion
criteria (30% women)
Age (years): ≥ 70
Inclusion criteria: aged ≥ 70; able to speak and understand English; community-
dwelling; living independently
Exclusion criteria: psychiatric disturbance affecting comprehension of the aims of the
study

Interventions 1. Brief feedback on home safety plus pamphlets on home safety and medication use
(low-intensity intervention)
2. Action plan for home safety plus medication review (high-intensity intervention)
3. Control: no intervention during study period but intervention after the end of the
study period

Outcomes 1. Number of people falling (during previous month at 3, 6, and 12 months)

Duration of the study 1 year

Notes Unpublished study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Random number generator

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement
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Carter 1997 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Self reported falls and blinding of personnel carrying out struc-
tured interview at 3, 6, and 12 months not described

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk 4-week retrospective diary used by participants prior to struc-
tured interview at 3, 6, and 12 months

Carter 2002

Methods RCT

Participants Setting: Vancouver, Canada
N = 93
Subjects: community-dwelling osteoporotic women
Age (years): mean 69 (SD 3)
Inclusion criteria: aged 65 to 75 years; residents of greater Vancouver; osteoporotic (based
on BMD)
Exclusion criteria: < 5 years post menopause; weighed > 130% ideal body weight; other
contraindications to exercising; already doing > 8 hours/wk moderate to hard exercise;
planning to be out of city > 4 wk during 20 wk programme

Interventions 1. Exercise class (Osteofit) for 40 min, 2 x per wk, for 20 wks in community centres.
Classes of 12 per instructor. 8 to 16 strengthening and stretching exercises using Thera-
band elastic bands and small free weights. Bimonthly social seminar.
2. Control: usual routine activities and bimonthly social seminar separate from inter-
vention group

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 20 wks

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by computer-generated programme
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Carter 2002 (Continued)

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “All data were collected by trained researchers blinded
to group assignment.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls recorded in falls calendars returned monthly

Cerny 1998

Methods RCT (individually randomised but some clusters, e.g. couples or 2 ladies where one was
dependent on the other for transport)

Participants Setting: California, USA
N = 28
Sample: community-dwelling “well elderly” (proportion of women not stated)
Age (years): mean 71 (SD 4)
Inclusion criteria: none described
Exclusion criteria: none described

Interventions 1. Exercise programme of progressive resistance, stretching, aerobic and balance exercises,
and brisk walking over various terrains for 1.5 hours, 3 x per wk, for 6 months
2. Control: no intervention

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review. Falls a secondary outcome

Duration of the study 6 months

Notes Contact with lead author but no full paper or report prepared

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by coin toss. Individually ran-
domised but some clusters, e.g. couples or
2 ladies where one was dependent on the
other for transport (information from au-
thor)
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Cerny 1998 (Continued)

Allocation concealment (selection bias) High risk Coin toss on site

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Reported only in abstract. Insufficient in-
formation to permit judgement.

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Assume retrospective recall and 3 and 6
months assessment

Ciaschini 2009

Methods RCT

Participants Setting: Algoma District (including Sault Ste Marie), Ontario, Canada
N = 201
Sample: community-dwelling people at risk of a fall-related fracture (94% women)
Age (years): mean 72 (SD 8.4)
Inclusion criteria: community-dwelling; > 55 years old; able to consent; at risk of fracture
(non-pathological fracture in past year with T-score < 2.0; attended ED with a fall, self
referred, or referred by health professional and at high risk of falls (TUG test > 14 sec))
Exclusion criteria: if already receiving therapy for osteoporosis as per Osteoporosis
Canada guidelines

Interventions 1. Multifactorial falls risk assessment by nurse + counselling and referral for PT and OT
and interventions, plus recommendations for osteoporosis therapy targeting physicians
and their patients
2. Control: usual care until 6 months, then same as intervention group

Outcomes 1. Number of people falling
2. Number of sustaining a fracture
Other outcomes reported but not included in this review: primary outcome implemen-
tation of appropriate falls risk management by 6 months

Duration of the study 6 months

Notes 12-month study but 6-month data used in review analysis as control group participants
were offered the intervention after 6 months

Risk of bias

Bias Authors’ judgement Support for judgement
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Ciaschini 2009 (Continued)

Random sequence generation (selection
bias)

Low risk Quote: “Eligible patients were randomized using a computer
generated randomization scheme under supervision of the study
biostatistician, into an immediate intervention protocol (IP)
group or to a delayed intervention protocol (DP) group”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement (see above)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “The patients, treating physicians and outcomes collec-
tors could not be blinded to the intervention status.” but impact
of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Outcome collection stated not to be blind to allocation

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Probably low risk as fractures ascertained in both groups from
patient records

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls and falls-related injuries were obtained from elec-
tronic medical records as well as patient diaries.”
Quote: “the number of falls and fractures as recorded in monthly
patient diaries. Followup telephone calls every 3 months were
used to obtain this data and completed patient diaries were
mailed to the investigators at study end.”

Clemson 2004

Methods RCT. Randomised in blocks of 4 stratified by sex and number of falls in previous 12
months

Participants Setting: Sydney, Australia
N = 310
Sample: volunteer community-dwelling men and women recruited by various strategies
(74% women)
Age (years): mean 78 (SD 5)
Inclusion criteria: aged ≥ 70; community-dwelling; fallen in past year or felt themselves
to be at risk of falling. Exclusion criteria: dementia (> 3 errors on Short Portable Mental
Status Questionnaire); homebound; unable to independently leave home; unable to
speak English

Interventions Both groups received baseline assessment at home before randomisation
1. Stepping On programme. Multifaceted small-group (N = 12) learning environment to
encourage self efficacy, behaviour change, and reduce falls using decision-making theory
and a variety of learning strategies. Facilitated by OT. 2 hours per wk, for 7 wks; taught
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Clemson 2004 (Continued)

exercises and practised in classes. OT home visit within 6 wks of final programme session;
booster session 3 months after final session.
2. Control: at least 2 social visits from student OT with no discussion of falls or fall
prevention

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 14 months

Notes Details of programme in Appendix A of Clemson 2004: risk appraisal, exercise, moving
safely, home hazards, community safety, footwear, vision and falls, vitamin D, hip pro-
tectors, medication management, mobility mastery, review and plan

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomised by researcher not in-
volved in subject screening or assessment”.
Method not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Study participants and personnel not
blinded, but staff visiting control group in-
structed not to discuss falls or fall preven-
tion

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk All participants used monthly calendar;
telephone contact if not returned in 2
weeks. Blinding of study personnel record-
ing data from the calendars not described.

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Monthly falls postcard calen-
dar.
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Clemson 2010

Methods RCT

Participants Setting: Sydney, Australia
N = 34
Sample: volunteer community-dwelling men and women recruited by various strategies
(47% women)
Age (years): mean 82 (SD 5.9)
Inclusion criteria: aged > 70 years; ≥ 2 falls or an injurious fall in previous year
Exclusion criteria: cognitive impairment; no conversational English; unable to ambulate
independently; resident in nursing home or hostel; unstable or terminal illness that would
preclude planned exercises; neurological conditions, e.g. Parkinson’s disease

Interventions 1. LiFE (Lifestyle approach to reducing Falls through Exercise) programme (progressive
balance and strength training embedded in daily life activities). Taught in 5 home visits +
2 booster visits over 3 months + 2 phone calls. Included evaluation of functional balance
and strength, profile of current activities, taught LiFE principles and given safety advice
relating to activities, planning of activities, and goal setting.
2. Control: no intervention

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomisation was conducted … using a random
numbers table”

Allocation concealment (selection bias) Low risk Quote: “Randomisation was conducted by an investigator not
involved in assessment or intervention …” “Once baseline as-
sessments were completed by the research assistant (RA), par-
ticipants were then allocated in order of completion from the
generated lists by the blinded investigator.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel carrying out the intervention were
not blind to allocated groups. Unclear whether this could result
in performance bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Quote: “An RA who was not involved in the intervention and
masked to the group allocation conducted all assessments. Falls
surveillance was by daily calendar, which participants mailed
monthly, using pre-addressed envelopes to the RA. An investi-
gator telephoned any participant who failed to return the cal-
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Clemson 2010 (Continued)

endar or who reported a fall.” Unclear whether the investigator
carrying out the telephone calls was blind to group allocation

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls surveillance was by daily calendar, which partici-
pants mailed monthly, using pre-addressed envelopes …”

Close 1999

Methods RCT

Participants Setting: London, United Kingdom
N = 397
Sample: community-dwelling individuals presenting at A&E after a fall (68% women).
Admitted patients not recruited until discharge
Age (years): mean 78.2 (SD 7.5)
Inclusion criteria: aged ≥ 65; history of falling
Exclusion criteria: cognitive impairment (AMT < 7) and no regular carer (for informed
consent reasons); speaking little or no English; not living locally

Interventions 1. Medical and occupational therapy assessments and interventions
Medical assessment to identify primary cause of fall and other risk factors present (general
examination and visual acuity, balance, cognition, affect, medications). Intervention and
referral as required. Home visit by occupational therapist (functional assessment and
environmental hazards). Advice, equipment, and referrals as required.
2. Control: usual care only

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Cost analysis reported in Close 2000

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by random numbers table

Allocation concealment (selection bias) Low risk List held independently of the investigators
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Close 1999 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk All participants received falls diary and 4-monthly postal ques-
tionnaire. Blinding of personnel recording the questionnaires
not described.

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Self reported and blinding of personnel recording the question-
naires not described, confirmation of fractures not described

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: ”Each participant was given a “falls diary” with 12
monthly sheets to assist with the recall of further falls.“
Quote: ”Follow-up was done by postal questionnaire, which
was sent to all participants every 4 months for 1 year after the
fall. Information about subsequent falls, fall-related injury, and
details of doctor and hospital visits or admissions and degree of
function were requested

Coleman 1999

Methods RCT (cluster-randomised by physician practice)

Participants Setting: HMO members, Washington, USA
N = 169
Sample: community-dwelling men and women in 9 physician practices in an ambulatory
clinic (49% women)
Age (years): mean 77
Inclusion criteria: aged ≥ 65; high risk of being hospitalised or of developing functional
decline; community-dwelling
Exclusion criteria: living in nursing home; terminal illness; moderate to severe dementia
or “too ill” (physician’s judgement)

Interventions 1. Half-day Chronic Care Clinics every 3 to 4 months in 5 practices focusing on planning
chronic disease management (physician and nurse); reducing polypharmacy and high-
risk medications (pharmacist); patient self management/support group
2. Control: usual care (4 practices)

Outcomes 1. Number of people falling

Duration of the study 24 months (data at 12 months used in analysis)
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Coleman 1999 (Continued)

Notes Cost analysis reported in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomized using simple random-
ization”

Allocation concealment (selection bias) High risk Cluster-randomised

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls were recorded by participants on a
standardised questionnaire at 12 and 24
months. Chart abstraction conducted by a
member of the study team and an addi-
tional reviewer blinded to study group.

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall. Quote: “Falls were as-
sessed using a standardized questionnaire”
at 12 and 24 months

Comans 2010

Methods RCT

Participants Setting: Metro South Community Rehabilitation Service, Brisbane, Australia
N = 107
Sample: recruited from people referred to Metro South Community Rehabilitation Ser-
vice from 3 local EDs following presentation for a fall, or from local GPs (66% women)
Age (years): mean 78.9 (SD 7.7)
Inclusion criteria: community-dwelling; age > 60 years; referred with history of a fall (see
above) and/or declining mobility, function, or physical conditioning; able to complete
TUG test
Exclusion criteria: living in high-level care; non-ambulant; assessed by OP or PT as
unable to participate due to cognitive and/or physical function

Interventions 1. Centre-based (group) intervention: 2 hours, 1 x per wk, for 8 wks. Group exer-
cises (modified Tai Chi warm-up, balance exercises, indoors walking circuit, lower limb
strengthening exercises (30 min); education and discussion group covering falls pre-
vention, promoting physical activity, National Nutritional Guidelines, relaxation, stress
management, future planning; upper limb strengthening and functional activities (30
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Comans 2010 (Continued)

min)
2. Home-based (individual) intervention: 1 x per wk, for 8 wks. Home visits by Com-
munity Rehabilitation Service (CRS) staff 45 to 60 min, 1 to 2 x wk, for 8 wks. Visits
include 30 to 45 min personalised exercises and education modules as for the group
programme but outdoors walking and ADL, e.g. hanging out washing for upper limb
functional activities
Both groups received OT home safety recommendations and a tailored balance-specific
home exercise programme (10 min, 2 x per day)

Outcomes 1. Rate of falls
2. Number of fallers
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk A list of computer-generated random numbers was used to al-
locate subjects to home or centre-based treatment

Allocation concealment (selection bias) Low risk Quote: “The randomization sequence was placed into sealed,
opaque numbered envelopes by administration staff not con-
nected with research. Following consent, the assessing therapist
contacted administration staff who opened the next envelope
in the sequence and informed the therapist of the participant’s
group allocation.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Although participants and personnel carrying out the interven-
tion were not blind to allocated groups this is unlikely to have
introduced bias as both groups received a similar intervention,
but in different settings

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Participants were followed up by monthly telephone
contact for falls data and reassessed 6 months after initial ran-
domization again by a blinded assessor.”

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk No mention of concurrent recording of falls by participants
Quote: “Falls after the intervention commenced were collected
monthly by telephone contact and at interview at the 8-week
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Comans 2010 (Continued)

and 6-month follow-up assessments.”

Conroy 2010

Methods RCT (multicentre)

Participants Setting: Nottingham and Derbyshire, United Kingdom
N = 364
Sample: community-dwelling people registered with participating GPs (N = 8) (60%
women)
Age (years): mean 78.6 (SD 5.7), range 70 to 101
Inclusion criteria: > 70 years; identified as being at high risk of falling by a postal screening
questionnaire
Exclusion criteria: living in care home; receiving end of life care; already receiving a
falls prevention programme; unwilling or unable to attend falls prevention programme;
unable to provide informed consent

Interventions 1. Screening questionnaire, information leaflets, and invitation to attend the day hospital
for multifactorial assessment and any subsequent intervention
2. Control: screening questionnaire, information leaflets, and usual care from primary
care service until outcome data collected, then offered day-hospital intervention

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes Cost-effectiveness analysis reported in Irvine 2010

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The randomisation list was computer generated using
a random block size to maximise allocation concealment”

Allocation concealment (selection bias) Low risk Quote: “participants were allocated into the intervention or con-
trol arm by research assistants using an internet based random-
ization service”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “Owing to the nature of the intervention, it was not
possible to blind participants or researchers to allocation” but
impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Outcome assessor stated to be blinded. Quote: “Participants will
be contacted via telephone by the ”blinded“ assessor at the end of
each month to encourage return of the diary.” (protocol paper)
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Conroy 2010 (Continued)

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Not completely clear that fractures were recorded in diaries in
the same way as falls but seems to be the case. Quote: “Partic-
ipants will be asked to record falls in the diary, along with the
outcome (saw GP, phoned ambulance, sent to hospital, injuries)
.” Contacted by “blinded” assessor but no confirmation of frac-
tures from medical records

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “… ascertained using prospective, participant-com-
pleted monthly falls diaries, mailed to the research team at the
end of every month.”

Cornillon 2002

Methods RCT

Participants Setting: St Étienne, France
N = 303
Subjects: community-dwelling and independent in ADL (83% women)
Age (years): mean 71
Inclusion criteria: aged over 65; living at home; ADL independent; consented
Exclusion criteria: cognitively impaired (MMSE < 20); obvious disorder of walking or
balance

Interventions 1. Information on fall risk, and balance and sensory training in groups of 10 to 16. One
session per wk, for 8 wks. Session started with foot and ankle warm-up (walking on tip
toe and on heels etc), walking following verbal orders, walking bare foot on different
surfaces, standing on one leg with eyes open and shut, practising getting up from the
floor
2. Control: normal activities

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Cornillon 2002 (Continued)

Random sequence generation (selection
bias)

Low risk Randomised by random number tables

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls recorded on 6-monthly falls calendars. No telephone con-
tact described. Blinding of study personnel recording data from
the calendars not described.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded on 6 monthly falls calendars.

Cumming 1999

Methods RCT (randomised consent design)

Participants Setting: Sydney, Australia
N = 530
Sample: community-dwelling people recruited in hospital wards, clinics, and day care
centres (57% women)
Age (years): mean 77 (SD 7.2)
Inclusion criteria: aged ≥ 65; community-dwelling within study area
Exclusion criteria: cognitively impaired and not living with someone who could give
informed consent and report falls; if OT home visit already planned

Interventions 1. One home visit by experienced OT assessing environmental hazards (standardised
form) and supervision of home modifications Telephone follow-up after 2 wks
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes Cost-effectiveness analysis reported in Salkeld 2000

Risk of bias

Bias Authors’ judgement Support for judgement
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Cumming 1999 (Continued)

Random sequence generation (selection
bias)

Low risk Stratified block randomisation using random
numbers table

Allocation concealment (selection bias) Low risk Randomised off site by person not involved in re-
cruitment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated
group but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls self reported by participants. Quote: “Sub-
jects who had not returned a calendar within 10
days of the end of the month were telephoned and
asked about falls in the previous month. If one or
more falls were reported, a telephone-administered
questionnaire was used to elicit details of each fall”.
Quote: “Follow-up interviews were blind to group
allocation”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insuffi-
cient information to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls ascertained using monthly falls
calendar.

Cumming 2007

Methods RCT

Participants Setting: Sydney, Australia
N = 616
Sample: men and women from outpatient aged care services, some volunteers recruited
by advertisement (68% women)
Age (years): mean 80.6 (SD 6)
Inclusion criteria: age 70 and older; living independently in the community; no cataract
surgery or new eye glass prescription in previous 3 months; participant or care giver able
to complete monthly falls calendar
Exclusion criteria: none noted

Interventions 1. Vision tests and eye examinations. Dispensing of new spectacles if required. Referral for
expedited ophthalmology treatment if appropriate occular pathology identified. Mobility
training and canes if required.
2. Control: usual care
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Cumming 2007 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Not described

Allocation concealment (selection bias) Low risk Randomised off site by person not involved in recruitment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk All participants used monthly falls diary, with telephone contact
if not returned in 2 weeks. Blinding of study personnel recording
data from the calendars not described.

Blinding of outcome assessment (detection
bias)
Fractures

High risk Fractures were self reported by participants who were aware of
their group allocation, and not confirmed by the results of radi-
ological examination or from primary care case records

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Ascertainment of falls involved a self-report falls cal-
endar ... Subjects were asked to record on each day an ”N“ if
they did not fall and an ”F“ if they had a fall. If a fall occurred,
the subject completed an additional postcard about fall-related
injuries (including fractures)”
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Dangour 2011

Methods RCT (cluster-randomised by health centre, 2 x 2 factorial design)

Participants Setting: Santiago, Chile
N = 2799. N = 28 clusters; N = 20 clusters only for fallers and fractures
Sample: randomly sampled households in health centre catchment areas and health
centre registries (68% women)
Age (years): range 65 to 68
Inclusion criteria (clusters): health centres with > 400 residents aged 65 to 67.9 years in
low-middle economic status municipalities
Exclusion criteria (individuals): unable to walk unaided; seeking medical advice for un-
planned 3 kg weight loss over 3 months; planning to move house within 3 months; al-
ready enrolled in national Programme of Complementary Feeding for the Older Popula-
tion (PACAM) or consuming PACAM programme supplements; scoring ≥ 6 on Pfeffer
screen (poor cognitive function)

Interventions 1. Nutritional supplements (50 g daily of a vegetable powdered food and 50 g daily of a
powdered low-lactose milk based drink)
2. Physical activity classes (1 hour supervised group training sessions, 2 x per wk, en-
couraged to walk to sessions)
3. Nutritional supplements + physical activity classes
4. Control: no intervention

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review
Primary outcomes were pneumonia and walking capacity

Duration of the study 24 months

Notes Cost analysis reported in primary reference.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The center names (clusters) were
put into a hat. The four treatment arms
(nutritional supplementation, nutritional
supplementation+physical activity, physi-
cal activity, control) were randomly num-
bered 1-4. As each name was drawn out of
the hat by a member of the study team, it
was assigned to the next treatment number
until each arm contained five clusters.”

Allocation concealment (selection bias) High risk In the Methods section, page 3, the fol-
lowing paragraph came after the paragraph
about random sequence generation in item
1 above: “Participants were recruited from
May to December 2005.”, implying re-
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Dangour 2011 (Continued)

cruitment took place after health centres
were randomised to the 4 groups. There
was no mention of active blinding of re-
search team members recruiting partici-
pants

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Although assessors of the primary out-
comes (pneumonia, physical function)
were blind to group allocation, this was not
mentioned, therefore assumed not to ap-
ply, for secondary outcomes (included fall-
ers and fractures)

Blinding of outcome assessment (detection
bias)
Fractures

High risk Self reported fractures, not confirmed by
the results of radiological examination or
from primary care case records

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Participant recall for falls was at 12 and 24
months. For secondary outcomes including
“self-reported incidence of falls” ... “Partic-
ipants in the original 20 clusters were re-in-
terviewed after 12 and 24 mo for outcome
data.”

Dapp 2011

Methods RCT (cluster-randomised by household if more than one person per household)

Participants Setting: 14 general practices, Hamburg, Germany
N = 2580
Sample: registered with participating practices (63% women)
Age (years): mean 71.8 (SD 7.6)
Inclusion criteria: aged ≥ 60
Exclusion criteria: need for human help or nursing care; cognitive impairment; terminal
disease

Interventions 1. High-risk appraisal with GP feedback. Patients chose reinforcement with group ses-
sions or home visits
2. Control: usual care

Outcomes 1. Number of fallers
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Dapp 2011 (Continued)

Duration of the study 1 year

Notes Health promotion rather than fall prevention specifically

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “computer generated allocation se-
quence”

Allocation concealment (selection bias) Low risk Quote: “randomly allocated to interven-
tion and control groups by the independent
study centre”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Questionnaire completed independently
by participant at home, and then “All data
were double entered by staff blinded for
subject allocation.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall at 12 months

Davis 2011a

Methods RCT

Participants Setting: Vancouver, Canada
N = 155
Sample: community-dwelling women
Age (years): mean 70 (range 65 to 75)
Inclusion criteria: aged 65 to 75; cognitively intact; visual acuity 20/40 or better
Exclusion criteria: resistance training in the last 6 months; medical condition for which
exercise is contraindicated; neurogenerative disease; taking cholinesterase inhibitors; de-
pression; on hormone replacement therapy during previous 12 months

Interventions 1. Resistance training classes, 1 x per wk
2. Resistance training classes, 2 x per wk
3. Control: balance and tone classes, 2 x per wk

Outcomes 1. Rate of falls
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Davis 2011a (Continued)

Duration of the study 1 year

Notes Cost-effectiveness analysis and cost utility analysis reported in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The randomization sequence was generated by http://
www.randomization.com”

Allocation concealment (selection bias) Low risk Quote: “The randomization sequence … was concealed until
interventions were assigned. This sequence was held indepen-
dently and remotely by the research coordinator”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Not possible to blind participants or personnel but both groups
received an exercise intervention so unlikely to introduce bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “The assessors were blinded to the participants’ assign-
ments”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “We used monthly fall diary calendars to track all falls
for each participant during the 12-month study period.”

Davison 2005

Methods RCT

Participants Setting: A&E, Newcastle, United Kingdom
N = 313
Sample: people presenting at A&E with a fall or fall-related injury (72% women)
Age (years): mean 77 (SD 7)
Inclusion criteria: age > 65 years, presenting at A&E with a fall or fall-related injury;
history of at least 1 additional fall in previous year; community-dwelling
Exclusion criteria: cognitively impaired (MMSE < 24); > 1 previous episode of syncope;
immobile; live > 15 miles away from A&E; registered blind; aphasic; clear medical
explanation for their fall, e.g. acute myocardial infarction, stroke, epilepsy; enrolled in
another study

Interventions 1. Multifactorial post-fall assessment and intervention. Hospital-based medical assess-
ment and intervention: fall history and examination including medications, vision, car-
diovascular assessment, laboratory blood tests, ECG. Home-based physiotherapist as-
sessment and intervention: gait, balance, assistive devices, footwear. Home-based OT
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Davison 2005 (Continued)

home hazard assessment and interventions.
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes Only 1 participant in residential/nursing care. More detailed description of intervention
on journal website (www.ageing.oupjournals.org)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by computer-generated block randomisation

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk All participants used monthly falls diaries. Quote: “These data
were processed by a researcher blinded to randomisation and
otherwise unconnected with the study.”

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “Secondary outcome measures [including fractures] were
recorded with interviewer-led questionnaires ... The interviewer
was blind to randomisation”. “Hospital records were checked
retrospectively at 1 year for all participants.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls data collected using fall diaries returned 4-
weekly
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Day 2002

Methods RCT (factorial design)

Participants Setting: Melbourne, Australia
N = 1107
Sample: community-dwelling men and women identified from electoral roll (60%
women)
Age (years): mean 76.1 (SD 5.0)
Inclusion criteria: aged ≥ 70; community-dwelling and able to make modifications;
expected to remain in area for 2 years (except for short absences); have approval of family
physician
Exclusion criteria: undertaken regular to moderate exercise with a balance component in
previous 2 months; unable to walk 10 to 20 m without rest or help or having angina; severe
respiratory or cardiac disease; psychiatric illness prohibiting participation; dysphasia;
recent major home modifications; education and language adjusted score > 4 on the
short portable mental status questionnaire

Interventions 1. Exercise: 1 hour class per wk for 15 wks, plus daily home exercises. Designed by phys-
iotherapist to improve flexibility, leg strength, and balance (or less demanding routine
depending on subject’s capability).
2. Home hazard management: home assessed by “trained assessor”, hazards removed or
modified by participants or City of Whitehorse’s home maintenance programme. Staff
visited home, provided quote for work including free labour and materials up to AUD
100.
3. Vision improvement: assessed at baseline using dual visual acuity chart. Referred to
usual eye care provider, general practitioner, or local optometrist if not already receiving
treatment for identified impairment.
4. (1) + (2)
5. (1) + (3)
6. (3) + (2)
7. (1) + (2) + (3)
8. No intervention. Received brochure on eye care for over 40-year olds

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 18 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by “adaptive biased coin” technique, to ensure
balanced group numbers

Allocation concealment (selection bias) Low risk Computer-generated by an independent third party contacted
by telephone
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Day 2002 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but
impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk All participants used monthly falls diary, with telephone con-
tact from a researcher blinded to group allocation if not re-
turned in 5 days

Incomplete outcome data (attrition bias)
Falls

Unclear risk Insufficient information to permit judgement. See Appendix 3
for method of assessment.

Incomplete outcome data (attrition bias)
Fallers

Unclear risk Insufficient information to permit judgement. See Appendix 3
for method of assessment.

Risk of bias in recall of falls Low risk Falls reported using monthly postcard to record daily falls.
Telephone follow-up if calendar not returned within 5 working
days of the end of each month, or reporting a fall

De Vries 2010

Methods RCT

Participants Setting: Amsterdam, the Netherlands
N = 217
Sample: people consulting ED or family physician after a fall (71% women)
Age (years): mean 79.8 (SD 7.35)
Inclusion criteria: aged ≥ 65 years; living independently or in assisted living facility;
living near University Medical Center; history of fall in previous 3 months
Exclusion criteria: unable sign informed consent or provide a fall history; cognitive
impairment (MMSE < 24); fall due to traffic or occupational accident; living in nursing
home; acute pathology requiring long-term rehabilitation, e.g. stroke

Interventions 1. Multidisciplinary assessment in geriatric outpatient clinic and individually tailored
treatment in collaboration with patient’s GP e.g. withdrawal of psychotropic drugs,
balance and strength exercises, home hazard reduction, referral to specialists
2. Control: usual care

Outcomes 1. Number of people falling
2. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Cost-effectiveness analysis and cost utility analysis reported in Peeters 2011

Risk of bias

Bias Authors’ judgement Support for judgement
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De Vries 2010 (Continued)

Random sequence generation (selection
bias)

Low risk Quote: “computer-generated random sequence”

Allocation concealment (selection bias) Low risk Quote: “…opaque envelopes are numbered and filled with group
names. When a participant is designated to the high-risk group,
the interviewer, who is unaware of the content, opens the enve-
lope with the lowest number.” (from protocol paper)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “Participants, intervention caregivers, and interviewers
could not be blinded to group assignment.” but impact of non-
blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Not completely clear but study personnel stated to be non-
blinded, and falls self reported

Blinding of outcome assessment (detection
bias)
Fractures

High risk Quote: “By their response to a questionnaire sent 112 years after
the first home visit, participants were asked to indicate whether
they had sustained a fracture since the first home visit.” Study
personnel non-blinded, and no confirmation of fractures from
medical records

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “For 1 year, the participants recorded each week whether
they had fallen.”
“Once per 3 months the participants return a calendar sheet by
mail. When no sheet is received, or when the sheet is completed
incorrectly, we inquire by telephone whether, and if yes, when
the participant has fallen in the past 3 months.”

Dhesi 2004

Methods RCT

Participants Setting: United Kingdom
N = 139
Sample: patients attending a falls clinic (78% women)
Age (years): mean 76.8 (SD 6.2)
Inclusion criteria: aged ≥ 65; community-dwelling; fallen in previous 8 wks; normal
bone chemistry; 25 OHD ≤ 12 µg/litre
Exclusion criteria: AMT < 7/10; taking vitamin D or calcium supplements; history of
chronic renal failure, alcohol abuse, conditions or medications likely to impair postural
stability or vitamin D metabolism

Interventions 1. One intramuscular injection (2 ml) of 600,000 IU ergocalciferol
2. Control: one placebo injection of 2 ml normal saline
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Dhesi 2004 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 6 months

Notes Flowchart in Figure 1 shows N = 139 randomised with 70 in intervention group, but
Table 1 (baseline characteristics) shows N = 138 randomised with 69 in intervention
group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised in blocks of 20, by computer program

Allocation concealment (selection bias) Low risk Randomised independently of the investigators

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk All participants used a 6-month falls diary which was reviewed
with the patient by blinded trialist

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls recorded in falls diary which was reviewed at follow-up
assessment

Di Monaco 2008

Methods Quasi-randomised trial (alternation)

Participants Setting: Torino, Italy
N = 119
Sample: women in hospital after a fall-related hip fracture
Age (years): mean 80 (SD 6.6)
Inclusion criteria: history of fall-related hip fracture; returning to same dwelling in the
community; aged ≥ 60 years
Exclusion criteria: not living in Turin; MMSE < 23
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Di Monaco 2008 (Continued)

Interventions 1. Multidisciplinary fall prevention programme during hospital stay plus single home
visit by OT (median 20 days post discharge); assessed hazards, gave advice on modifying
home environment, behaviour changes and use of assistive devices
2. Control: as above but no home visit

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 6 months

Notes Intervention commences in hospital but designed to prevent falls in the community

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Quote: “...119 women were allocated to inter-
vention or control groups alternately.”

Allocation concealment (selection bias) High risk Randomised by alternation. No concealment.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated
group but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls data were collected at home visit at 6
months by same OTs that carried out the inter-
ventions, i.e. not blind to intervention group

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “During their stay in hospital, all the
women were asked to record falls occurring after
discharge, and to report them at a home visit by
an occupational therapist scheduled for approx-
imately 6 months after discharge. During this
home visit, the occupational therapist asked the
women in detail about falls occurring after dis-
charge from hospital.”
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Dukas 2004

Methods RCT

Participants Setting: Basel, Switzerland
N = 378.
Sample: volunteers recruited from long-term cohort study, and newspaper advertisements
(52% women)
Age (years): mean 75 (SD 4.2)
Inclusion criteria: aged over 70; mobile; independent lifestyle
Exclusion criteria: primary hyperparathyroidism; polyarthritis or inability to walk; cal-
cium supplementation > 500 mg/day; vitamin D intake > 200 IU/day, active kidney
stone disease; history of hypercalcuria, cancer or other incurable diseases; dementia, elec-
tive surgery planned within next 3 months; severe renal insufficiency; fracture or stroke
within last 3 months

Interventions 1. Alfacalcidol (Alpha D3 TEVA) 1 µg/day for 36 wks
2. Placebo daily for 36 wks

Outcomes 1. Number of people falling
2. Adverse effects
Other outcomes reported but not included in this review

Duration of the study 9 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised using “numbered containers”; numbered and
blinded by independent statistical group

Allocation concealment (selection bias) Low risk Numbered and blinded by independent statistical group

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Subjects (blind to intervention group) asked to record falls in a
diary and to telephone within 48 hours of a fall. Questionnaire
about incidence of falls at clinic visits (4 wks, 12 wks, and every
12 wks subsequently to 36 wks) and “All investigators and staff
conducting the study remained blinded throughout the treat-
ment period.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment
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Dukas 2004 (Continued)

Risk of bias in recall of falls Unclear risk Subjects asked to record falls in a diary and to telephone within
48 hours of a fall. Also questionnaire about incidence of falls at
clinic visits (4 wks, 12 wks, and every 12 wks subsequently to
36 wks)

Elley 2008

Methods RCT

Participants Setting: Hutt Valley, New Zealand
N = 312
Sample: patients from 19 primary care practices (69% women)
Age (years): mean 80.8 (SD 5)
Inclusion criteria: aged ≥ 75 (> 50 years for Maori and Pacific people), fallen in last year,
living independently
Exclusion criteria: unable to understand study information and consent processes, un-
stable or progressive medical condition, severe physical disability, dementia (< 7 on Ab-
breviated Mental Test Score)

Interventions 1. Community-based nurse assessment of falls and fracture risk factors, home hazards,
referral to appropriate community interventions, and strength and balance exercise pro-
gramme
2. Control: usual care and social visits

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “computer randomisation”

Allocation concealment (selection bias) Low risk Quote: “independent researcher at a distant site”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Partipants recorded falls prospectively using postcard calendars,
completed daily and mailed monthly. Follow-up telephone calls
were by blinded research staff.
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Elley 2008 (Continued)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Postcard calendars completed daily and posted
monthly”

Fabacher 1994

Methods RCT

Participants Setting: California, USA
N = 254
Sample: men and women aged over 70 years and eligible for veterans medical care.
Identified from voter registration lists and membership lists of service organisations (2%
women)
Age (years): mean 73 years
Inclusion criteria: aged ≥ 70; not receiving health care at Veterans Administration Med-
ical Centre
Exclusion criteria: known terminal disease, dementia

Interventions 1. Home visit by health professional to screen for medical, functional, and psychosocial
problems, followed by a letter for participants to show to their personal physician. Tar-
geted recommendations for individual disease states, preventive health practices
2. Control: follow-up telephone calls for outcome data only

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned ... using randomly generated assign-
ment cards in sealed envelopes”. Judged to be unclear

Allocation concealment (selection bias) Unclear risk Quote: “randomly assigned ... using randomly generated assign-
ment cards in sealed envelopes”. Judged to be unclear

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear
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Fabacher 1994 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Intervention group data collected on a structured interview form
at 4-monthly face to face visits. Control group received only 4-
monthly telephone interviews.

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls identified at 4-monthly intervals, by structured interview
for active arm and by telephone for controls

Faes 2011

Methods RCT (cluster-randomised in pairs: participant + caregiver)

Participants Settting: Arnhem and Nijmegan, the Netherlands
N = 33 pairs
Sample: patients recruited from 3 geriatric outpatient clinics (70% women)
Age (years): mean 78.3 (SD 7)
Inclusion criteria: fallen in previous 6 months; able to walk 15 m independently (with
or without walking aid); had a primary informal caregiver; community-dwelling; life
expectancy > 1 year; frail (≥ 2 frailty indicators)
Exclusion criteria: awaiting nursing home admission; MMSE < 15

Interventions 1. Psychological teaching and training + physical training in small groups. 10 x 2 h
sessions 2 x per wk + booster session 6 wks later. Caregivers trained in autonomy boosting
strategies, and being co-therapist at home
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 7 months

Notes Trial terminated due to “Extremely difficult recruitment. Preliminary analysis showed
no effect of the intervention.” Target sample 160 people plus their carer (N = 320)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Treatment allocation…was based
on a minimization algorithm that balanced
for the minimization factors”

Allocation concealment (selection bias) Low risk Quote: “allocation, carried out by an inde-
pendent statistician”
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Faes 2011 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Nonresponders were contacted
over the telephone so that the fall history for
the missing calendar weeks and underlying
reasons for their lack of response could be
assessed” “The assessors (M.F.R. and M.C.
F.) were blinded.”

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls were registered daily using a
preaddressed, reply-paid 2-weekly fall reg-
istration calendar throughout the whole
course of the trial.”

Fiatarone 1997

Methods RCT

Participants Setting: USA
N = 34
Sample: frail older people (94% women)
Age (years): mean 82 (SD 1)
Inclusion criteria: community-dwelling older people; moderate to severe functional im-
pairment
Exclusion criteria: none given

Interventions 1. High-intensity progressive resistance training exercises in own home (3 day/wk for
16 wks). 2 weeks instruction and then weekly phone calls. 11 different upper and lower
limb exercises with arm and leg weights
2. Control: wait list control. Weekly phone calls

Outcomes 1. “Frequency of falls” but probably means fallers
Other outcomes reported but not included in this review

Duration of the study 16 wks (duration of intervention)

Notes Abstract only

Risk of bias
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Fiatarone 1997 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Insufficient information to permit judgement

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Unclear risk Interval recall. Falls identified weekly by phone call.

Foss 2006

Methods RCT

Participants Setting: Nottingham, United Kingdom
N = 239
Sample: women referred to ophthalmology outpatient clinic
Age (years): median 79.5 (range 70 to 92)
Inclusion criteria: over 70 years of age; following successful cataract operation and with
operable second cataract
Exclusion criteria: having complex cataracts; visual field defects or severe comorbid eye
disease affecting visual acuity; memory problems preventing completion of question-
naires or reliable recall of falls

Interventions 1. Small incision cataract surgery with insertion of intraocular lens under local anaesthetic
2. Control: waiting list

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes Cost utility analysis reported in Sach 2010

Risk of bias

Bias Authors’ judgement Support for judgement
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Foss 2006 (Continued)

Random sequence generation (selection
bias)

Low risk Quote: “lists prepared from random numbers in variably sized
permuted blocks to maintain approximate equality in the size of
the groups”

Allocation concealment (selection bias) Low risk Sequentially numbered, opaque envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls were noted on diary by participants who were aware of their
group allocation, and the data collected at 3 and 9 months by
telephone and at 4 and 6 months at interview. These assessments
were “not masked to allocation.”

Blinding of outcome assessment (detection
bias)
Fractures

High risk Fractures were noted on diary by participants who were aware of
their group allocation, and the data collected at 3 and 9 months
by telephone and at 4 and 6 months at interview. These assess-
ments were “not masked to allocation.” No mention of con-
firmation by radiological examination reports or from primary
care case records

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded on daily diary. Data collected by
phone at 3 and 9 months, and by interview at 6 and 12 months

Fox 2010

Methods RCT (individually randomised, but small number of clusters as husbands allocated to
same group)

Participants Setting: Humboldt County and San Diego County, California, USA
N = 552
Sample: new and existing ’Preventive Health Care for the Aging’ (PHCA) clients (67%
women)
Age (years): mean 76.9 (SD 6.8)
Inclusion criteria: ≥ 65 years; no plans to move within 1 year; speaking English, Spanish,
Cantonese or Vietnamese
Exclusion criteria: serious cognitive impairment; medical disorders that would affect
participation

Interventions 1. Usual PHCA care (community-based health promotion programme) + multifactorial
fall prevention programme targeting 10 risk factors: fall risk factor assessment by public
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Fox 2010 (Continued)

health nurse followed by education and written care plan with fall prevention goals;
referral to individually tailored physical activity programmes. 50% received a home
hazard assessment.
2. Control: usual PHCA care

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes Only adjusted odds ratio reported. No raw data. Mean number of falls (SD) reported,
but only by quarter year

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “computer-generated list of ran-
dom numbers”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Neither clinicians nor participants blinded

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Not stated whether assessors were blind to
randomised group

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “Clients in both the treatment and
control groups were given calendars to
record falls and fall-related physician visits”
Quote: “We measured fall frequency at 3-
month intervals using a form developed for
this project. We asked clients questions re-
garding the occurrence of falls in the previ-
ous quarter ...”
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Gallagher 1996

Methods RCT

Participants Setting: Victoria, British Columbia, Canada
N = 100
Sample: community-dwelling volunteers (80% women)
Age (years): mean 74.6
Inclusion criteria: aged ≥ 60; fallen in previous 3 months
Exclusion criteria: none described

Interventions 1. 2 risk assessment interviews of 45 min each. One counselling interview of 60 min
showing video and booklet and results of risk assessment
2. Control: baseline interview and follow-up only. No intervention

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Method of randomisation not described

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Participants completed a calendar daily and returned it every
2 weeks; a telephone interview was then conducted. At final
interview at 6 months, the interviewer was not blinded

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Calendar postcards completed and returned every 2 weeks for 6
months. Telephone follow-up of reported falls
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Gallagher 2001

Methods RCT

Participants Setting: presumed community, Omaha, USA
N = 489
Sample: mailing lists used to contact women aged 65 to 77 years in Omaha and sur-
rounding district
Age (years): mean 71 (SD 4), range 65 to 77
Inclusion criteria: 65 to 77 years; not osteoporotic (femoral neck density in normal range
for age)
Exclusion criteria: severe chronic illness; primary hyperparathyroidism or active renal
stone disease; on certain medications in last 6 months, e.g. bisphosphonates, anticon-
vulsants, oestrogen, fluoride, thiazide diuretics

Interventions 1. Calcitriol (Rocaltrol) 0.25 µg twice daily for 3 years
2. HRT/ERT (conjugate estrogens (Premarin) 0.625 mg daily + medroxyprogesterone
(Provera) 2.5 mg daily
3. Calcitriol plus HRT/ERT as above
4. Control: placebo
(ERT given to hysterectomised women N = 290, i.e. not given progestin)
All groups advised to increase dietary calcium if daily intake < 500 mg/day and to decrease
dietary calcium if intake > 1000 mg/day

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
4. Number of people with adverse effects
Other outcomes reported but not included in this review

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Simple randomisation”, stratified on presence or ab-
sence of uterus. No further details

Allocation concealment (selection bias) Unclear risk Quote: “randomly assigned”. No methods described.

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Data on falls and fractures were collected by questionnaire at
interview at intervals over 36 months. Participants and assessors
both blinded
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Gallagher 2001 (Continued)

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Data on falls and fractures were collected by questionnaire at
interview at intervals over 36 months. Quote: “All fractures were
confirmed from x-ray reports.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls retrospectively monitored by interview questionnaire at 6
weeks, 3 months, and-6 monthly thereafter

Gill 2008

Methods RCT

Participants Setting: Ontario, Canada
N = 241
Sample: male Canadian veterans of WWII and Korean War living in south-west Ontario
Age (years): mean 81 (SD 3.8)
Inclusion criteria: living independently in the community; able to understand and re-
spond to questionnaire; at least 1 modifiable risk factor for falling identified by initial
screening questionnaire

Interventions Initial postal risk factor screening questionnaire to all potential participants
1. Specialised geriatric services group: comprehensive geriatric assessment by geriatrician
or PT with individual recommendations for fall risk factor reduction
2. Family physician group: participants sent letter summarising risk factors reported
in questionnaire. Similar letter sent to participant’s family physician. Treatment left to
discretion of family physician

Outcomes 1. Number of fallers

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomized”. No description of sequence generation.

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

111Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Gill 2008 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Unclear whether staff who confirmed falls by tele-
phone were blinded.

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Monthly falls calendars returned for 1 year. Telephone follow-
up if calendar not returned or falls reported

Grahn Kronhed 2009

Methods RCT

Participants Setting: Linköping, Sweden
N = 73
Sample: women with osteoporosis identified from Linköping Hospital, Osteoporosis
Unit files
Age (years): mean 71.4, range 60 to 81
Inclusion criteria: BMD measured within previous 9 months and T-score ≤ -2.5 SD
Exclusion criteria: enrolled in a pharmacological RCT; requiring indoor walking aids;
cognitively impaired (MMSE < 20); severe heart disease, malignancy, recent arthroplasty,
unhealed fractures; unable to understand Swedish

Interventions 1. Group exercise programme (60 min, 2 x per wk, for 4 months) supervised by PT
2. Control: no intervention. Instructed not to change exercise routines for 1 year

Outcomes 1. Mean number of falls (no SD reported)
2. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes No participants sustained a fracture during follow-up

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Method not described but assume it was truly random given that
“An independent statistical unit randomized the participants ...
”
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Grahn Kronhed 2009 (Continued)

Allocation concealment (selection bias) Low risk Quote: “An independent statistical unit randomized the partic-
ipants...”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “… participants were followed-up concerning … falls
… for 1 year by the independent statistical unit.” Probably blind
to allocated group or at least unlikely to introduce bias

Blinding of outcome assessment (detection
bias)
Fractures

High risk Appear to be participant-reported fractures with no description
of confirmation

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Low risk Quote: “... participants reported number of falls each week for
the 1-year study period”

Grant 2005

Methods RCT (multicentre, 2 x 2 factorial design)

Participants Setting: United Kingdom
N = 5292
Sample: 21 centres in England and Scotland (85% women)
Age (years): mean 77 (SD 6)
Inclusion criteria: aged ≥ 70; recent fracture caused by a fall
Exclusion criteria: bed or chair bound prior to fracture; abbreviated mental test score 6
or less; cancer likely to metastasise to bone within previous 10 years; fracture associated
with pre-existing bone abnormality; known hypercalcaemia; renal stone in last 10 years;
life expectancy < 6 mo; known to be leaving the UK; taking > 200 IU (5 µg) vitamin D or
> 500 mg calcium supplements daily; had fluoride, calcitonin, tibolone, HRT, selective
oestrogen receptor modulators or any vitamin D metabolite (such as calcitriol) in the
last 5 years; vitamin D by injection in preceding year

Interventions 2 tablets daily with meals for 2 years. Tablets delivered every 4 months by post. Ran-
domised to tablets containing a total of either:
1. 800 IU (20 µg) vitamin D3 plus placebo calcium
2. 800 IU vitamin D3 + 1000 mg calcium
3. 1000 mg elemental calcium (calcium carbonate) plus placebo vitamin D
4. Double placebo

Outcomes 1. Number of people falling
2. Number sustaining a fracture
3. Number of people with adverse effects
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Grant 2005 (Continued)

Duration of the study 60 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated, centralised randomi-
sation, stratified by centre

Allocation concealment (selection bias) Low risk Centralised randomisation

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Data from falls window periods throughout
the study collected by self report - both par-
ticipants and assessors were blinded to allo-
cation

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Fracture data from participants in all groups
were confirmed by the checking of patient
records by blinded assessors

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall. Falls ascertained in 4-
monthly postal questionnaire (“Have you
fallen during the last week”) with telephone
follow-up if required, also from hospital and
GP staff annotating notes

Gray-Donald 1995

Methods RCT

Participants Setting: Quebec, Canada
N = 50
Subjects: recruited from people receiving long-term home help services (71% women)
Age (years): mean 77.5 (SD 8)
Inclusion criteria: aged over 60; requiring community services; elevated risk of under-
nutrition (excessive weight loss or BMI < 24 kg/m2)
Exclusion criteria: alcoholic; terminal illness
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Gray-Donald 1995 (Continued)

Interventions 1. 12 wk intervention of high energy nutrient dense supplements provided by dietitian.
Two 235 ml cans/day (1045 to 1480 kj per can) for 12 wks.
2. Control: visits only (encouragement and suggestions about improving diets)

Outcomes 1. Number of people falling

Duration of the study 12 wks

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described. Stratified by gender
and nutritional risk criteria

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Fall events ascertained at each of two 6-weekly interviews. Blind-
ing of assessors not reported

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospectively monitored at 6 and 12 weeks

Greenspan 2005

Methods RCT (2 x 2 factorial design)

Participants Setting: Boston, USA
N = 373
Sample: women identified from newspaper advertisements, targeted mailings, presenta-
tions to seniors groups, and physician referrals
Age (years): mean 71.3 (SD 5.2)
Inclusion criteria: community-dwelling women including women with hysterectomy;
aged 65 and older
Exclusion criteria: illness that could affect bone mineral metabolism; current use of
medications known to alter bone mineral metabolism; known contraindication to HRT
use
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Greenspan 2005 (Continued)

Interventions 1. HRT/ERT plus placebo alendronate
2. HRT/ERT plus alendronate
3. Alendronate plus placebo HRT/ERT
4. Placebo HRT/ERT plus placebo alendronate
All participants received calcium and vitamin D supplementation throughout the study
(ERT given to hysterectomised women, i.e. not given progestin)

Outcomes 1. Number of people falling
Falls a secondary outcome of study. Other outcomes reported but not included in this
review

Duration of the study 3 years

Notes In the 2005 report the data presented are for all women receiving HRT. This includes
women who received HRT + alendronate. Although there is no evidence of an interaction
between these agents which might plausibly affect falls, this cannot be absolutely ruled
out. Therefore in this review we have taken a conservative approach, and not used data
the group who received HRT + alendronate

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer random number generation

Allocation concealment (selection bias) Low risk Sequentially numbered, opaque, sealed envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Participants in both groups and assessors blinded to treat-
ment group

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Interval recall, but at 6 months and 1 year
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Haines 2009

Methods RCT

Participants Setting: Brisbane, Australia
N = 53
Sample: patients in geriatric rehabilitation, medical, or surgical units in Princess Alexan-
dra Hospital (60% women)
Age (years): mean 80.7 (SD 7.7)
Inclusion criteria: aged > 65 years; gait instability or walking with a mobility aid; dis-
charged from hospital to a community-dwelling
Exclusion criteria: unstable severe cardiac disease; cognitive impairment; aggressive be-
haviour; restricted weight-bearing status; referred for post-discharge community reha-
bilitation services

Interventions 1. ’Kitchen Table Exercise Program’: DVD and workbook. Progressive lower limb
strength and balance exercises, 3 to 7 x per wk. DVD player provided if required. At
least 1 home visit from project PT, then telephone contact weekly for 8 wks from first
home visit, then 18 wks without active encouragement
2. Control: no exercise intervention

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The random allocation sequence was generated by an
investigator (TH) using a computerized random number gen-
erator.”

Allocation concealment (selection bias) Low risk Quote: “This sequence was entered into sealed, consecutively
numbered, opaque envelopes. Each envelope corresponding to
the participants study number (allocated in the order in which
participants consented to participate in the study) was opened
following completion of the baseline assessment. The envelopes
containing the allocation sequence were secured within a locked
office.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel not blind to intervention, and falls
were self reported
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Haines 2009 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “All participants received monthly follow-up phone calls
from the blinded outcome assessor.”

Blinding of outcome assessment (detection
bias)
Fractures

High risk The only evidence for fractures was from self reports from par-
ticipants

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants in both group were provided with a log for
recording falls and details surrounding them.” “All participants
received monthly follow-up phone calls from the blinded out-
come assessor.”

Haran 2010

Methods RCT

Participants Setting: Sydney and Illawarra regions, New South Wales, Australia
N = 606
Sample: sample from electoral roll; residents of retirement villages; outpatients and in-
patients discharged from rehabilitation and orthopaedic ward; responders to advertising
etc (65% women)
Age (years): mean 80 (SD 6.6)
Inclusion criteria: community-dwelling; at a relatively high risk of falls (≥ 80 years, or
65 to 79 and TUG test ≥ 15 sec and/or ≥ 1 fall in past 12 mo); using bifocal, trifocal, or
progressive lens glasses ≥ 3 x per wk when walking outdoors; reviewed by an optometrist
or ophthalmologist in previous 24 months; “quite or very confident” that they could
comply with the study recommendations
Exclusion criteria: using single lens distance glasses; residing in high-care residential
facility; cognitive impairment (MMSE < 24); severe visual impairment (MET < 16 dB);
insufficient English language skills; ophthalmic surgery planned in the next 12 months;
unstable medical condition

Interventions 1. Optometrist examination; prescribed single lens distance glasses for use in most walk-
ing or standing activities and given advice on use of their glasses
2. Control: used their multifocal glasses in their usual manner (no advice)
All participants received an optometry assessment and updated multifocal glasses (if
required) at baseline

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining fall-related fractures
Other outcomes reported but not included in this review
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Haran 2010 (Continued)

Duration of the study 13 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Each stratum was randomly allocated in permuted
blocks of 10 generated externally (by JS)” a professor of statistics

Allocation concealment (selection bias) Low risk Quote: “by using sequentially numbered opaque sealed en-
velopes containing group assignment”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Both groups received an intervention, i.e. an optometrist exami-
nation and updated multifocal lens prescription if required. The
intervention group were prescribed a pair of single lens distance
glasses and advice

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Monthly calendars and follow-up telephone calls as required.
Research personnel who received the calendars and made the
calls were blinded to group allocation

Blinding of outcome assessment (detection
bias)
Fractures

High risk Injurious falls were defined as those that resulted in fractures,
dislocations, and organ and soft tissue trauma. These were col-
lected as self report from the monthly calendars and telephone
calls and not verified from primary source

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Daily diaries returned monthly with a follow-up phone call if
not returned

Harari 2008

Methods RCT (cluster-randomised by household if more than 1 person per household)

Participants Setting: London, United Kingdom
N = 2503
Sample: patients in 3 computerised group practices (26 GPs) (55% women)
Age (years): mean 74 (SD 6.2)
Inclusion criteria: aged ≥ 65; registered with participating group practice
Exclusion criteria: needing human assistance with basic ADL; living in a nursing/resi-
dential home; dementia; terminal disease; non-English speaking
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Harari 2008 (Continued)

Interventions 1. Participants sent Health Risk Appraisal for Older Persons (HRA-O) questionnaire;
feedback (20 to 35 page report) from GP on modifying risk, personalised preventive
health checklist, sources of support including local exercise schemes etc. Advised to
discuss issues with GP or practice nurse; reminder card sent to non-responders 6 months
later. HRA-O and feedback documented in patient record
2. Control: usual care

Outcomes No useable data. Obtained number of multiple fallers from author
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Initially 4 practices, 3 randomised to participate in trial and 1 to act as a control. Patients
within the participating practices randomised to intervention or control group. 1 centre
from an international multicentre study (PRO-AGE) (see Dapp 2011a for other centre
recording falls)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomisations were computer
generated at an independent centre.”

Allocation concealment (selection bias) Low risk Quote: “Randomisations were computer
generated at an independent centre.” Al-
though people living in the same house-
hold were allocated to the same group (so
this could not be concealed) this should
not have introduced bias given that the ran-
domisation took place at an independent
centre

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and GPs not blind to allo-
cated group. Patients were individually ran-
domised in each practice which could mean
there is a risk of contamination as GPs treat-
ing both intervention and control partici-
pants were given training, and additionally
those not in the intervention group could
have sought health advice elsewhere

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Participants and health practitioners not
blind to group allocation, but does not
mention whether person abstracting data
from the questionnaire was blind to alloca-
tion
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Harari 2008 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Risk of bias in recall of falls High risk No concurrent recording of falls. Quote: “.
.. at the one year follow-up, as a secondary
outcome, we asked people about falls in the
previous year.” (personal communication)

Harwood 2004

Methods RCT

Participants Setting: Nottingham, United Kingdom
N = 150
Sample: women admitted to orthogeriatric rehabilitation ward within 7 days of surgery
for hip fracture
Age (years): mean 81.2, range 67 to 92
Inclusion criteria: recent surgery for hip fracture; previous community residence; previous
independence in ADL
Exclusion criteria: previously institutionalised; disease or medication known to affect
bone metabolism; < 7 on 10-point mental state score

Interventions 1. Single injection of vitamin D2 (ergocalciferol) 300,000 units
2. Single injection of vitamin D2 (ergocalciferol) 300,000 units plus oral calcium car-
bonate (Calcichew) 1 tablet x 2/day (1 g elemental calcium daily)
3. Oral vitamin D3 + calcium carbonate (Calceos) 1 tablet x 2/day (cholecalciferol 800
units/day + calcium 1 g/day)
4. Control: no treatment

Outcomes 1. Number of people falling
2. Number sustaining a fracture
3. Number of people with adverse effects
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Recruited in hospital but meets the inclusion criteria as participants were all community-
dwelling and intervention was designed to prevent falls in the community

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised to 4 groups by computer-generated random num-
ber lists

Allocation concealment (selection bias) Unclear risk Quote: “using sealed, opaque, envelopes”
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Harwood 2004 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk No placebo was used; participants aware of whether they were
receiving medication or no treatment

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported at intervals by participants to researchers who were
aware of their group allocation

Blinding of outcome assessment (detection
bias)
Fractures

High risk Fractures reported by participants to researchers who were aware
of their group allocation. Fracture reports were not verified

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls not recorded in diaries. Presume falls and fractures ascer-
tained at dedicated clinic at 3, 6 and 12 months

Harwood 2005

Methods RCT

Participants Setting: Nottingham, United Kingdom
N = 306
Sample: women referred to 1 of 3 consultant ophthalmologists (or optometrist-led
cataract clinic)
Age (years): median 78.5, range 70 to 95
Inclusion criteria: women; aged > 70 years; with cataract; no previous ocular surgery
Exclusion criteria: cataract not suitable for surgery by phacoemulsification; severe refrac-
tion error in 2nd eye; visual field deficits; severe co-morbid eye disease affecting visual
acuity; registrable partially sighted as a result of cataract; memory problems

Interventions 1. Expedited cataract surgery (target within 1 month)
2. Routine waiting list for surgery (within 13 months) plus up-to-date spectacle pre-
scription

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Cost-effectiveness analysis and cost utility analysis reported in Sach 2007

Risk of bias

Bias Authors’ judgement Support for judgement
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Harwood 2005 (Continued)

Random sequence generation (selection
bias)

Low risk Random numbers in variably sized permuted blocks. Quote:
“Block randomised consecutively to groups.”

Allocation concealment (selection bias) Low risk Sequentially numbered, opaque, sealed envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk All participants used falls diaries. Neither assessors nor partici-
pants were blinded.

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Neither assessors nor participants were blinded. Unclear whether
fracture were confirmed

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded in diaries, telephoned at 3 and 9
months, interviewed at 6 and 12 months for data

Hauer 2001

Methods RCT

Participants Setting: Germany
N = 57
Sample: women recruited at the end of ward rehabilitation in a geriatric hospital
Age (years): mean 82 (SD 4.8), range 75 to 90
Inclusion criteria: ≥ 75 years; fall(s) as reason for admission to hospital or recent history
of injurious fall leading to medical treatment; residing within study community
Exclusion criteria: acute neurological impairment; severe cardiovascular disease; unsta-
ble chronic or terminal illness; major depression; severe cognitive impairment; muscu-
loskeletal impairment preventing participation in training regimen; falls known to be
due to a single, identifiable disease, e.g. stroke or hypoglycaemia

Interventions 1. Exercise: group lower-extremity progressive resistance training and progressive func-
tional balance training, 90 min, 3 x per wk, for 12 wks
2. Control: “motor placebo”, i.e. flexibility, calisthenics, ball games, and memory tasks
while seated, 60 min, 3 x per wk, for 12 wks
Both groups also received identical physiotherapy (25 min, 2 x per wk)

Outcomes 1. Number of people falling
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Hauer 2001 (Continued)

Duration of the study 6 months after intervention

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Stratified randomisation

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Control group received “placebo activities” and both groups re-
ceived identical physiotherapy sessions

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants but control group received
“placebo activities”. Assessor was blinded.

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Daily diaries collected every 2 weeks.

Helbostad 2004

Methods RCT

Participants Setting: 6 local districts in Trondheim, Norway
N = 77
Sample: volunteers recruited through newspapers and invitations from health workers
(81% women)
Age (years): mean 81 (SD 4.5)
Inclusion criteria: aged ≥ 75; fallen in last year; using walking aid indoor or outdoor
Exclusion criteria: exercising 1 or more times weekly; terminal illness; cognitive impair-
ment (MMSE < 22); recent stroke; unable to tolerate exercise

Interventions 1. Combined training: home visit by physical therapist for assessment; group classes,
5 to 8 people (individually tailored progressive resistance exercises, functional balance
training) 1 h, 2 x per wk, for 12 wks + home exercises as below (2)
2. Home training: 4 non-progressive exercises (functional balance and strength exercises)
2 x daily, for 12 wks + 3 group meetings

Outcomes 1. Rate of falls
2. Number of people falling
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Helbostad 2004 (Continued)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomised into one of two exercise programs”

Allocation concealment (selection bias) Low risk Randomised by independent research office using sealed en-
velopes

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Cluster-randomised trial comparing 2 types of exercise interven-
tion. Low risk of performance bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants but both groups received an exer-
cise intervention. Assessors blind to subjects’ assignment

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Monthly falls diary (pre-paid post card), telephone call if no
response or fall reported

Hendriks 2008

Methods RCT with economic evaluation

Participants Setting: Maastricht, The Netherlands
N = 333
Sample: people who have visited an ED or a GP because of a fall (68% women)
Age (years): mean 74.8 (SD 6.4)
Inclusion criteria: ≥ 65 years; community-dwelling; history of a fall requiring visit to
ED or GP; living in Maastricht area
Exclusion criteria: not able to speak or understand Dutch; unable to complete ques-
tionnaires or interviews by telephone; cognitive impairment (< 4 on AMT4); long-term
admission to hospital or other institution (> 4 wks from date of inclusion); permanently
bedridden; fully dependent on a wheelchair

Interventions 1. Multifactorial intervention: detailed assessment by geriatrician, rehabilitation physi-
cian, geriatric nurse; recommendations and indications for referral sent to participants’
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Hendriks 2008 (Continued)

GPs. GPs could then take action if they agreed with the recommendations and/or re-
ferrals. Home assessment by OT; recommendations sent to participants and their GPs,
and direct referral to social or community services for provision of technical aids and
adaptations or additional support.
2. Control: usual care

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes Cost analysis reported in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomisation was achieved by means of
computerised alternative allocation and performed by
an external agency”

Allocation concealment (selection bias) Unclear risk Quote: “Randomisation was achieved by means of
computerised alternative allocation and performed by
an external agency”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk GPs received copy of notes made for intervention
group participants. Although GPs may have been un-
aware which participants were in the control group
this may have influenced treatment that they pre-
scribed to control participants, especially as the trial-
ists “placed no restrictions on co-interventions”.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their
group allocation. Quote: “To ensure blinding during
data collection, measurements by phone were con-
tracted out to an independent call centre ..., whose
operators were unaware of group allocation.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants recorded their falls continuously
on a fall calendar during twelve months after baseline.
They were contacted monthly by telephone by an
independent call centre (MEMIC) to report the falls
noted on the calendar”
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Hill 2000

Methods RCT

Participants Setting: Staffordshire, United Kingdom
N = 78
Sample: people referred to falls assessment clinic (73% women)
Age (years): mean 78.5
Inclusion criteria: history of recurrent falls referred to falls clinic
Exclusion criteria: cognitive impairment

Interventions 1. Supervised group balance exercise and individualised fall prevention advice. Daily
exercise, 2 x per wk
2. Control: standard fall prevention advice

Outcomes 1. Rate of falls

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Insufficient detail for judgement

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Unclear whether assessors collecting data were

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Recall at end of study period (6 months)

Hogan 2001

Methods RCT

Participants Setting: Calgary, Canada
N = 163
Sample: high-risk community-dwelling men and women (72% women)
Age (years): mean 77.6 (SD 6.8)
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Hogan 2001 (Continued)

Inclusion criteria: aged ≥ 65; fallen in previous 3 months; community-dwelling; ambu-
latory (with or without aid); mentally intact (able to give consent)
Exclusion criteria: qualifying fall resulted in lower extremity fracture, resulted from
vigorous or high-risk activities, because of syncope or acute stroke, or while undergoing
active treatment in hospital

Interventions 1. One in-home assessment by a geriatric specialist (doctor, nurse, physiotherapist, or
OT) lasting 1 to 2 hours. Intrinsic and environmental risk factors assessed. Multidisci-
plinary case conference (20 min). Recommendations sent to patients and patients’ doctor
for implementation. Subjects referred to exercise class if problems with balance or gait
and not already attending an exercise programme. Given instructions about exercises to
do at home
2. Control: 1 home visit by recreational therapist

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of fractures (not number of people sustaining a fracture)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated. Stratified by number of falls in previous
year: 1 or > 1

Allocation concealment (selection bias) Unclear risk Sequence concealed in locked cabinet prior to randomisation

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group al-
location. Quote: “The RA (research assistant) remained blinded
throughout the study as to each subject’s group assignment.”

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk No mention of whether fractures reported were confirmed

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment
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Hogan 2001 (Continued)

Risk of bias in recall of falls Unclear risk Falls recorded on monthly calenders (47.8% returned). Also ret-
rospective recall at 3, 6 months (at visit), and 12 months (by
phone)

Hornbrook 1994

Methods RCT (cluster-randomised by household)

Participants Setting: USA
N = 3182 (N = 2509 households)
Sample: independently living members of HMO recruited by mail (62% women)
Age (years): mean 73 (SD 6)
Inclusion criteria: aged over 65; ambulatory; living within 20 miles of investigation site;
consenting
Exclusion criteria: blind; deaf; institutionalised; housebound; non-English speaking;
severely mentally ill; terminally ill; unwilling to travel to research centre

Interventions 1. Home visit, safety inspection (prior to randomisation), hazards booklet, repair advice,
fall prevention classes (addressing environmental, behavioural, and physical risk factors)
, financial and technical assistance
2. Control: home visit, safety inspection (prior to randomisation), hazards booklet

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 23 months

Notes Cost description reported in primary reference.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls self reported by postcard, which
prompted telephone interview. Quote: “Fall
interviewers were blind to group assignment

129Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Hornbrook 1994 (Continued)

and did not include anyone who had inter-
acted with participants during intervention
sessions.”

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Quote: “Fall interviewers were blind to
group assignment and did not include any-
one who had interacted with participants
during intervention sessions.” but “Fracture
falls and hospitalised falls defined based on
participant report” and not confirmed by the
results of radiological examination or from
primary care case records

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Risk of bias in recall of falls Low risk Prospective. Returned a postcard after each
fall. Also recorded falls on monthly diaries,
and received quarterly mail/telephone con-
tacts

Huang 2004

Methods RCT

Participants Setting: Hsin-Chu County, Northwest Taiwan
N = 120
Sample: persons in registered households (46% women)
Age (years): mean 72 (SD 5.7)
Inclusion criteria: aged ≥ 65; community-dwelling; cognitively intact
Exclusion criteria: none stated

Interventions 1. 3 home visits over 4 months (HV1, HV2, and HV3) by a nurse
HV1: risk assessment (medications and environmental hazards)
HV2: 2 months later: standard fall prevention brochure plus individualised verbal teach-
ing and brochure relating to fall risk factors identified at HV1
HV3: assessment and collection of falls data
2. Control: HV1: risk assessment
HV2: standard fall prevention brochure
HV3: assessment and collection of falls data

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review
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Huang 2004 (Continued)

Duration of the study 4 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described. Quote: “In applying
cluster sampling, half of the sample was randomly assigned to
the experimental group, and the other half as the comparison
group”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants may have been unaware of which group they were
in but personnel not blind to allocated group. Impact of non-
blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls self reported. Researcher who carried out the intervention
also collected “Falls Record Checklist” at second and third home
visits

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Self reported falls recorded on a Falls Record Check-
list for the 2 months after the intervention visit

Huang 2005

Methods RCT

Participants Setting: hospital, northern Taiwan
N = 141
Sample: people in hospital with a fall-related hip fracture (69% women)
Age (years): mean 77 (SD 7.6)
Inclusion criteria: in hospital with fall-related hip fracture; aged ≥ 65; discharged within
medical centre catchment area
Exclusion criteria: cognitively impaired; too ill (comorbidities, unable to communicate
or in intensive care unit)

Interventions 1. Discharge planning intervention by masters-level gerontological nurse, from hospital
admission until 3 months after discharge (first visit within 48 hours of admission, seen
every 48 hours while in hospital, 1 home visit 3 to 7 days after discharge, available by
phone 8am - 8pm 7 days/wk, phoned participant or care-giver once a week). Nurse cre-
ated individualised discharge plan and facilitated set up of home-care services etc. Partic-
ipants provided with brochures on self care for hip fracture patients and fall prevention
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Huang 2005 (Continued)

(environmental safety and medication issues). Nurse provided direct care and education
on correct use of assistive devices, assessed rehabilitation needs, and collaborated with
physicians to modify therapies.
2. Control: usual discharge planning also by nurses, but not specialists. No brochures,
written discharge summaries, home visits, or phone calls

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 3 months

Notes Majority were community-dwelling as states “the majority of older people with hip
fracture who are discharged from hospital are at home...” Intervention included a home
visit. 91% living with family

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomly assigned using a computer-generated table

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk The discharge planning in the intervention group was conducted
by a full-time geriatric nurse. Discharge planning in the control
group was conducted by general nurses. Impact of non-blinding
of participants and personnel unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who would have some knowledge
of their group allocation. Research assistant stated to be blinded
on page 1194, but on page 1295 to have conducted the allocation
to groups. Unclear whether same research assistant carried out
assessments

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Falls data collected using falls diary. Appear to have been inter-
viewed at 2 weeks and 3 months. No mention of diaries being
returned by post
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Huang 2010

Methods RCT (cluster-randomised by village). Not analysed as factorial design

Participants Setting: Taipei, Taiwan
N = 261 (N = 4 villages)
Sample: people registered as living in 4 randomly selected villages (48% women after
loss to follow-up)
Age (years): mean 71.5 (SD 0.64) in people not lost to follow-up
Inclusion criteria: aged > 65 years; living in a non-organised community of Taiwan
Exclusion criteria: immobile; living outside registered living area

Interventions 1. Education: 5 group teaching sessions over 5 months (medications, nutrition, environ-
ment (inside and outside), footwear) plus discussion
2. Tai Chi Chuan: 13 simple movements, 40 min, 3 x per wk for 20 wks
3. Tai Chi Chuan + education
4. Control

Outcomes 1. Number of people falling

Duration of the study 5 months and 18 months

Notes Reported results not adjusted for clustering. Raw data at 5 months used in the review
and adjusted for clustering. No raw data for 18 months so not possible to adjust for
clustering

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “The three intervention groups and
one control group were then assigned ran-
domly to one each of the four selected vil-
lages.”

Allocation concealment (selection bias) High risk Individual participant recruitment was un-
dertaken after group allocation of the 4
villages. There was no mention of active
blinding of research team members recruit-
ing participants

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Interventions (Tai Chi, education classes)
were such that it was not possible to blind
either participants or those delivering the
interventions

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to permit judge-
ment
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Huang 2010 (Continued)

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk No mention of how falls were monitored

Huang 2011

Methods RCT

Participants Setting: Yi-Lan county, Taiwan
N = 186
Sample: randomly selected sample of registered households in Yi-Lan county (59%
women)
Age (years): not stated
Inclusion criteria: aged ≥ 60; community-dwelling; able to communicate in Mandarin
or Taiwanese
Exclusion criteria: cognitively impaired; artificial leg or leg brace; unstable health prob-
lems or terminally ill

Interventions 1. Cognitive behavioural intervention: 60 to 90 min 1 x per wk for 8 wks, in groups of
8 to 12. Promoting view that fall risk and fear of falling is controllable
2. Cognitive behavioural intervention + intense Tai Chi: as above plus Tai Chi 60 min,
5 x per wk for 8 wks, in groups of 10 to 16
3. Control: no intervention

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review

Duration of the study 5 months (3-month follow-up after intervention completed)

Notes Fear of falling the primary outcome

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The first author used a computer-developed random
table to randomly assign patients to three intervention groups
… ”

Allocation concealment (selection bias) Low risk Quote: “Allocation was concealed from the recruiting RA”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel not blind to allocation and self re-
ported falls
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Huang 2011 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Participants in all three groups were assessed in their
homes for outcomes at baseline, 2 months, and 5 months by an
RA blinded to their group allocation.” Outcomes include falls

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “Participants in all three groups were assessed in their
homes for outcomes (see below) at baseline, 2 months, and 5
months by an RA blinded to their group allocation.” “Number
of falls was recorded using the Falls Record Checklist (Huang
& Acton 2004), which has a calendar for participants to circle
dates when a fall occurred.” Unclear whether falls were recorded
concurrently or retrospectively at 2-month and 5-month assess-
ments. No regular telephone follow-up described

Iwamoto 2009

Methods RCT

Participants Setting: Tokyo, Japan
N = 68
Sample: volunteer patients from Department of Orthopaedic Surgery (2 hospitals) and
Orthopaedic Clinics (3) (90% women)
Age (years): mean 76.4 (SD 5.6), range 66 to 88
Inclusion criteria: aged > 50 years; fully ambulatory; able to complete physical assessments
Exclusion criteria: using walking aids; severe kyphosis due to osteoporotic vertebral
fractures; acute illness; severe cardiovascular disease

Interventions 1. Exercise: supervised daily exercise programme, in clinic or hospital: 30 min, 3 x per
wk for 20 wks
2. Control: no exercise

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 5 months

Notes Place of residence not specified, i.e. not specifically community-dwelling, but not pre-
venting falls in hospital or specifically in an institution

Risk of bias

Bias Authors’ judgement Support for judgement
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Iwamoto 2009 (Continued)

Random sequence generation (selection
bias)

Unclear risk Quote: “The subjects were randomly divided into two groups .
..”

Allocation concealment (selection bias) Unclear risk Quote: “The subjects were randomly divided into two groups .
..”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel not blinded to allocation and falls
were self reported. Control group received no intervention but
were aware of study aims

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to permit judgement

Blinding of outcome assessment (detection
bias)
Fractures

High risk Fractures appear to be self reported with no confirmation from
medical records

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “The incidence of fall and fracture … was assessed 2.
5 and 5 months after the start of the trial. In particular, infor-
mation regarding falls and fractures was obtained every week by
directly asking the participants.”
No mention of diaries or calendars. Retrospective recall. Possibly
only the intervention group were asked every week (at class) and
remainder at 2.5 and 5 months

Jitapunkul 1998

Methods RCT

Participants Setting: Thailand
N = 160
Sample: people recruited from a sample for a previous study (65% women)
Age (years): mean 75.6 (SD 5.8)
Inclusion criteria: aged ≥ 70; living at home
Exclusion criteria: none stated

Interventions 1. Home visit from non-professional personnel with structured questionnaire. 3-monthly
visits for 3 years. Referred to nurse/geriatrician (community-based) if Barthel ADL index
and/or Chula ADL index declined ≥ 2 points, or ≥ 1 fall in previous 3 months. Nurse/
geriatrician would visit, assess, educate, prescribe drugs/aids, provide rehabilitation pro-
gramme, make referrals
2. Control: no intervention. Visit at the end of 3 years
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Jitapunkul 1998 (Continued)

Outcomes 1. Number of people falling

Duration of the study Falls measured at the end of 3 years. Falls during previous 3 months only

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “... divided into case group (n = 80) and control group (n
= 80) at random.” Insufficient information to permit judgement

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of their group al-
location to personnel who were aware of group allocation. Possi-
ble bias. Intervention group provided falls data every 3 months
for 3 years, but control group received only 1 visit in which falls
data were collected

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective, and different methods used in the 2 groups. In-
tervention group provided falls data every 3 months for 3 years,
but falls data for control group only collected at exit assessment
at 3 years, and data for preceding 3 months only

Kamide 2009

Methods RCT

Participants Setting: Kanagawa, Japan
N = 57
Sample: women registered at an employment agency for older people (see Notes)
Age (years): mean 71 (SD 3.6)
Inclusion criteria: aged ≥ 65 years; community-dwelling; independently mobile; no
restriction on physical activities
Exclusion criteria: cerebrovascular, cardiopulmonary, neuromuscular, liver, or kidney
disease; hyperparathyroidism; unstable diabetes mellitus or hypertension; fracture of
spine or lower limbs; taking prednisolone; exercising regularly
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Kamide 2009 (Continued)

Interventions 1. Home-based exercise at least 3 days/wk for 24 wks. Initial 1-hour educational session
plus 1-hour exercise instruction by PT. Exercise: stretching, moderate intensity lower-
limb strength training, balance training, impact training. No home visits but telephone
or mail contact monthly
2. Control: usual activities. Telephone or mail contact from PT every 3 months

Outcomes 1. Number of people falling

Duration of the study Falls data for previous 6 months collected retrospectively at the end of 12 months follow-
up

Notes Employment agency providing light work or volunteer activities for older people and
encouraging social activities

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The random assignment procedure was performed us-
ing random numbers generated by a computer program ...”

Allocation concealment (selection bias) Unclear risk Quote: “The subjects were randomly assigned to either the
home-based exercise group or the control group”. Insufficient
information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and therapists aware of group allocation with po-
tential for performance bias. Intervention group: “the therapist
contacted each subject by telephone or mail every month to
maintain their motivation.” Control group: “The subjects who
were assigned to the control group were instructed to continue
with their usual daily activities, with no restrictions on their ex-
ercise activities. A therapist contacted them every 3 months by
telephone or mail.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Functional capacity, physical function, and bone min-
eral density were assessed in all subjects in both groups before
and after the 6-month intervention. The staff performing the
assessments were blinded to each subject’s group assignment.
Falls were also assessed before and after the 12-month followup.
”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment
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Kamide 2009 (Continued)

Risk of bias in recall of falls High risk Quote: “Falls were also assessed before and after the 12-month
followup.” No concurrent recording described. No mention of
frequent telephone monitoring

Kemmler 2010

Methods RCT

Participants Setting: Erlangen-Nuremberg area, Germany
N = 246
Sample: women members of Siemens Health Insurance living in Erlangen-Nuremberg
area
Age (years): mean 69 (SD 4)
Inclusion criteria: aged ≥ 65; community-dwelling; consenting
Exclusion criteria: diseases affecting bone metabolism or fall risk; medication affecting
bone metabolism or fall risk; history of profound coronary heart diseases (stroke, cardiac
events), acute or chronic inflammatory diseases, or secondary osteoporosis; participation
in exercise studies during previous 2 years; very low physical capacity (< 50 W during
ergometry)

Interventions 1. Intervention: progressive high-intensity exercise programme (group classes in gym-
nasium 60 min, 2 x per wk): warm up, static and dynamic balance training, functional
gymnastics, isometric strength training, and stretching for trunk, hip, and thigh, and
upper body exercises using elastic belts + progressive home training sessions (20 min, 2
x per wk) emphasising strength and flexibility.
2. Control: low to moderate intensity (low frequency) “Wellness programme” (not pro-
gressive) (1 hour, 1 x per wk for 10 wks then 10 wk rest): relaxation, games/interaction,
general co-ordination, endurance, balance, dances, body sensitivity, muscle strength,
breathing, and flexibility

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of fractures (not number of people with fracture)
Other outcomes reported but not included in this review

Duration of the study 18 months

Notes Cost analysis in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “computer-generated block randomization”
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Kemmler 2010 (Continued)

Allocation concealment (selection bias) Low risk Quote: “Computer-generated block randomization stratified for
age performed by an independent statistician.” “The allocation
sequence and group assignment were performed by the Institute
of Biometry and Epidemiology. Participants were enrolled by
the Institute of Medical Physics.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “The study was blinded for the outcome assessors and
participants ...” “To blind the participants, the control group
performed a program that focused on well-being and was de-
signed not to cause physical adaptations” “The effectiveness of
the blinding in the control group was proven in structured in-
terviews conducted by the primary investigators at the end of
the 18 months”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Outcome assessors were blind to allocation

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Quote: “The study was blinded for the outcome assessors”. No
report of radiological confirmation of fractures

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Low risk Quote: “Injurious falls and overall fractures were monitored
daily with the use of fall calendars compiled by the participants.
Outcome assessors contacted subjects who fell and nonrespon-
ders monthly by telephone.”

Kenny 2001

Methods RCT

Participants Setting: Cardiovascular Investigation Unit, Newcastle, United Kingdom
N = 175
Sample: individuals presenting at A&E with non-accidental fall (59% women)
Age (years): mean 73 (SD 10)
Inclusion criteria: aged ≥ 50; history of a non-accidental fall; diagnosed as having car-
dioinhibitory CSH
Exclusion criteria: cognitive impairment; medical explanation of fall within 10 days of
presentation; blind; lived > 15 miles from A&E; had contraindication to CSM; receiving
medications known to cause a hypersensitive response to CSM
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Kenny 2001 (Continued)

Interventions 1. Pacemaker (rate drop response physiologic dual-chamber pacemaker: Thera RDR,
Medtronic, Minneapolis, Minnesota)
2. Control: no pacemaker

Outcomes 1. Rate of falls
2. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year after randomisation

Notes Out of 3384 A&E attendees with non-accidental falls, 257 were diagnosed as having
carotid sinus hypersensitivity. 175 of these were randomised, i.e. 5% of non-accidental
falls

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomised ... block randomisation; in blocks of
eight”. Method of sequence generation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Blinding of assessment personnel not mentioned in
report. Insufficient evidence to make judgement.

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Insufficient information in the report to permit judgement

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded daily on self completion diary cards
which were returned at the end of each week for 1 year
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Kingston 2001

Methods RCT

Participants Setting: A&E, Staffordshire, United Kingdom
N = 109
Sample: community-dwelling women attending A&E with a fall
Age (years): mean 71.9
Inclusion criteria: female; aged 65 to 79; history of a fall; discharged directly to own
home
Exclusion criteria: admitted from A&E to hospital or any form of institutional care

Interventions 1. Rapid Health Visitor intervention within 5 working days of index fall: pain control
and medication, how to get up after a fall, education about risk factors (environmental
and drugs, alcohol etc), advice on diet and exercise to strengthen muscles and joints.
2. Control: usual post fall treatment, i.e. letter to GP from A&E detailing the clinical
event, any interventions carried out in hospital and recommendations about follow-up

Outcomes 1. Number of people falling
Falls not primary outcome of study. Other outcomes reported but not included in this
review

Duration of the study 12 wks

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly allocated”

Allocation concealment (selection bias) Unclear risk Quote: “randomly allocated”. Insufficient information to permit
judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Both groups ... were assessed by face-to-face interview
with an independent researcher at baseline ...” and “... by the
same researcher 12 weeks after the fall”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “Falls were recorded at week twelve assessment” (infor-
mation from author)
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Korpelainen 2006

Methods RCT

Participants Setting: Oulu, Finland
N = 160
Sample: birth cohort of women
Age (years): mean 73 (SD 1.2)
Inclusion criteria: hip BMD > 2 less than the reference value
Exclusion criteria: “medical reasons”; use of a walking aid other than a stick; bilateral
total hip joint replacement; unstable chronic illness; malignancy; medication known to
affect bone density; severe cognitive impairment; involvement in other interventions

Interventions 1. Supervised exercise programme (physiotherapist led). Mixed home and supervised
group programme plus twice yearly seminars on nutrition, health, medical treatment
and fall prevention
2. Control: twice yearly seminars on nutrition, health, medical treatment, and fall pre-
vention

Outcomes 1. Rate of falls
2. Number sustaining a fracture

Duration of the study 30 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Each participant received sequentially, according to the
original identification numbers, the next random assignment in
the computer list”

Allocation concealment (selection bias) Low risk The randomisation was “provided by a technical assistant not
involved in the conduction of the trial.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Assessors blind to allocation

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Fractures reported by participants who were aware of their group
allocation. Assessors blind to allocation. Quote: “In the event of
a need for medical treatment, the self reported information was
checked from the medical records.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment
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Korpelainen 2006 (Continued)

Risk of bias in recall of falls High risk 3-monthly retrospective recall

Kärkkäinen 2010

Methods RCT

Participants Setting: Kuopio, Finland
N = 3432
Sample: women from the OSTPRE (Osteoporosis Risk Factor and Prevention Study)
cohort
Age (years): mean 67.3 (SD 1.8)
Inclusion criteria: aged 65 or older at end of November 2002; living in the Kuopio
province area
Exclusion criteria: not belonging to OSTPRE bone densitometry sample

Interventions 1. Cholecalciferol 800 IU + calcium carbonate 1000 mg daily
2. Control: no supplementation

Outcomes 1. Rate of falls
2. Number of fallers
3. Number sustaining a fracture
4. Number with adverse effects

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomization was performed with SPSS ... statistical
software without any blocking or stratification.”

Allocation concealment (selection bias) Unclear risk Quote: “… randomized into intervention (n = 1718) and con-
trol (n = 1714) groups by an based on simple randomization. ”
“The subjects were informed by letter to which group they were
randomized. The letter contained information concerning the
trial and the prescription for the intervention.” Unclear whether
person sending letter was blind to allocation

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: “OSTPRE-FPS was conducted as an open-label trial and
neither placebo control nor blinding was applied.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Quote: “OSTPRE-FPS was an open trial and neither placebo
control nor blinding was applied.”
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Kärkkäinen 2010 (Continued)

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Period of recall differed between the randomly selected subgroup
and the remaining sample. Quote: “However, the average time
of phone contacts was similar in both groups.”
Quote: “All self-reported fractures were validated using medi-
cal records or radiologic reports. Only fractures with radiologic
confirmation were regarded as valid fractures, with the excep-
tion of rib fractures, for which a physician’s clinical diagnosis
was regarded as valid.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall over a long period of time with no concur-
rent recording described. Period of recall differed between the
randomly selected subgroup and the remaining sample. Quote:
“However, the average time of phone contacts was similar in
both groups.”
Quote: “The participants in the subsample were telephoned at
4-month intervals to record the incidence and circumstances of
falls ... ” “The rest of the trial population was interviewed by
phone once a year between January and April during the trial.”

Lannin 2007

Methods RCT

Participants Setting: Sydney, Australia
N = 10
Sample: patients admitted to a rehabilitation facility and referred to OT (80% women)
Age (years): mean 81 (SD 7)
Inclusion criteria: mild or no cognitive impairment; community-dwelling (non institu-
tional); aged 65 or older; no medical contraindications that would require strict adher-
ence to equipment recommendations
Exclusion criteria: none

Interventions 1. Best practice occupational therapy home visit intervention
2. Control: standard practice in-hospital assessment and education

Outcomes 1. Number of people falling

Duration of the study 3 months

Notes Pilot study

Risk of bias
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Lannin 2007 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Allocation schedule computer-generated

Allocation concealment (selection bias) Low risk Quote: “Concealed in opaque, consecutively numbered en-
velopes by a person not involved in the study.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Quote: “The assessor was blinded to group allocation.
”

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall. Falls ascertained by assessor at home visit at 2
weeks, and 1, 2 and 3 months after discharge

Latham 2003

Methods RCT (factorial design)

Participants Setting: 5 hospitals in Auckland, New Zealand and Sydney, Australia
N = 243
Sample: frail older people recently discharged from hospital (53% women)
Age (years): mean 79
Inclusion criteria: aged ≥ 65, considered frail (one or more health problems, e.g. de-
pendency in an ADL, prolonged bed rest, impaired mobility, or a recent fall); no clear
indication or contraindication to either of the study treatments
Exclusion criteria: poor prognosis and unlikely to survive 6 months; severe cognitive
impairment; physical limitations that would limit adherence to exercise programme;
unstable cardiac status; large ulcers around ankles that would preclude use of ankle
weights; living outside hospitals’ geographical zone; not fluent in English

Interventions 1. Exercise: quadriceps exercises using adjustable ankle cuff weights 3 x per wk for 10 wks.
First 2 sessions in hospital, remainder at home. Monitored weekly by physiotherapist:
alternating home visit with telephone calls.
2. “Attention” control: frequency matched telephone calls and home visits from research
physical therapist including general enquiry about recovery, general advice on problems,
support
3. Vitamin D: single oral dose of six 1.25 mg calciferol (300,000 IU)
4. Vitamin D control: placebo tablets
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Latham 2003 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of people with adverse effects from exercise (not vitamin D)
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes Detailed description of exercise regimen given in paper

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Study biostatistician-generated random sequence. Block ran-
domisation technique

Allocation concealment (selection bias) Low risk Computerised centralised randomisation scheme

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Trial with 4 arms with varying risk of bias (factorial design). 2
arms double-blind, placebo-controlled (low risk) and 2 arms
exercise and attention control with matched frequency of visits
where impact of non-blinding likely to be low or unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blinded to group allo-
cation (placebo-controlled arms) and assessor blind to group
allocation. Falls reported by participants who were aware of
their group allocation (exercise and exercise control arms) but
assessor blind to group allocation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded in fall diary with weekly reminders
for first 10 weeks. Nurses examined fall diaries and sought fur-
ther details about each fall at 3 and 6-month visits. Reminder
phone call between visits

Li 2005

Methods RCT

Participants Setting: Legacy Health System, Portland, Oregon, USA
N = 256
Sample: people enrolled in health maintenance organisation (70% women)
Age (years): mean 77.5 (SD 5), range 70 to 92
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Li 2005 (Continued)

Inclusion criteria: age ≥ 70; physician clearance to participate; inactive (no moderate to
strenuous activity in last 3 months); walks independently
Exclusion criteria: chronic medical problems that would limit participation; cognitive
impairment

Interventions 1. Exercise intervention: Tai Chi 1 hour, 3 x per wk for 26 wks
2. Control: low-level stretching 1 hour, 3 x per wk for 26 wks

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random numbers

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Fall diaries coded by blinded research assistant.

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Quote: ”... recorded by each participant in a daily
“fall calendar.” Collected on a monthly basis
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Lightbody 2002

Methods RCT

Participants Setting: hospital, Liverpool, United Kingdom
N = 348
Subjects: consecutive patients attending A&E with a fall (74% women)
Age (years): median (IQR) 75 (70 to 81)
Inclusion criteria: aged > 65, patients attending A&E with a fall
Exclusion criteria: admitted to hospital as result of index fall, living in institutional care,
refused or unable to consent, lived out of the area

Interventions 1. Multifactorial assessment by falls nurse at 1 home visit (medication, ECG, blood
pressure, cognition, visual acuity, hearing, vestibular dysfunction, balance, mobility, feet
and footwear, environmental assessment). Referral for specialist assessment or further
action (relatives, community therapy services, social services, primary care team. No
referrals to day hospital or hospital outpatients). Advice and education about home safety
and simple modifications, e.g. mat removal
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes Assessment of risk factors: medication, ECG, blood pressure, cognition, visual acuity,
hearing, vestibular dysfunction, balance, mobility, feet and footwear. Environmental
assessment.
Falls reported in diary and by questionnaire different

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Patients were block-randomized consecutively to
groups”. Insufficient information to permit judgement

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Participants completed a falls diary for up to 6 months. Postal
questionnaires completed at 6 months. Insufficient information
to permit judgement
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Lightbody 2002 (Continued)

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “Further falls, consequent injury and subsequent place
of treatment (i.e. GP, hospital) were recorded.”
Quote: “GP records were reviewed and hospital databases inter-
rogated for attendances and admissions.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls, injury, and treatment recorded in diary. Postal
questionnaire at 6 months to collect data. GP records and hos-
pital databases searched

Lin 2007

Methods RCT

Participants Setting: Taiwan
N = 150
Sample: residents of rural agricultural area (51% women)
Age (years): mean 76.5
Inclusion criteria: medical attention for a fall in previous 4 wks, ≥ 65 years
Exclusion criteria: none described

Interventions 1. Home-based exercise training (physiotherapist)
2. Home safety assessment and modification (public health worker)
3. Control: “education”. 1 social visit 30 to 40 min every 2 wks for 4 months with fall
prevention pamphlets provided (public health worker)

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Block randomised. Insufficient information to permit judge-
ment

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement
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Lin 2007 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Quote: “Participants were asked to report their falls by telephone
or postcard; they were also contacted by telephone every 2 weeks
to ascertain the occurrence of falling”. Blinding of assessors not
reported

Incomplete outcome data (attrition bias)
Falls

High risk High risk of bias for both home-based exercise versus control
and home safety intervention versus control. See Appendix 3 for
method of assessment.

Risk of bias in recall of falls Low risk Prospective. Reported falls by telephone or postcard when they
occurred. Phoned every 2 weeks to ascertain occurrence of falls

Liu-Ambrose 2004

Methods RCT

Participants Setting: British Colombia (BC), Canada
N = 104
Sample: women with osteoporosis or osteopenia diagnosed at BC Women’s Hospital and
Health Centre; individuals with low BMD identified through Osteoporosis Society of
Canada; advertising
Age (years): mean 79 (SD 3), range 75 to 85
Inclusion criteria: women aged 75 to 85; osteoporosis or osteopenia (BMD total hip or
spine T score at least 1 SD below young normal sex matched area BMD of the Lunar
reference database); resident in greater Vancouver
Exclusion criteria: living in care facility; non-Caucasian race; regularly exercising 2 x
per wk or more; history of illness or a condition affecting balance (stroke, Parkinson’s
disease); unable to safely participate in exercise programme; MMSE 23 or less

Interventions 1. High-intensity resistance training 50 min, 2 x per wk 25 wks using Keiser Pressurized
Air system and free weights. Instructor:participant ratio 1:2
2. Agility training 50 min, 2 x per wk for 25 wks. Training (ball games, relay races, dance
movements, obstacle courses wearing hip protectors) designed to challenge hand-eye and
foot-eye co-ordination, and dynamic, standing and leaning balance, and reaction time.
Instructor:participant ratio 1:3
3. Control: sham exercises 50 min, 2 x per wk for 25 wks. Stretching, deep breathing,
relaxation, general posture. Instructor:participant ratio 1:4

Outcomes 1. Rate of falls
2. Number of people with more than 1 fall (i.e. frequent fallers)
3. Number of people with adverse effects
Other outcomes reported but not included in this review

Duration of the study 25 wks
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Liu-Ambrose 2004 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described but stratified by baseline
performance in postural sway

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk All participants asked to keep falls diary. All groups had exercise
interventions. Study described as “single blind” which indicates
that assessors were not blinded.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Quote: “Falls documented using monthly falls cal-
endars.”

Liu-Ambrose 2008

Methods RCT

Participants Setting: Vancouver, Canada
N = 74
Sample: people attending a falls clinic after presenting at ED or to GP with a fall or fall-
related injury (41/59 completing baseline assessment (69%) were women)
Age (years): mean 82.2 (SD 6.3) (in 59 participants completing baseline assessment)
Inclusion criteria: aged ≥ 70; community-dwelling; attending one of 2 falls clinics (cri-
teria for attending clinic: history of a fall and considered at risk for further falls); able
to walk at least 3 m; 1 additional nonsyncopal fall in previous year (if index fall was
suspected to be due to carotid sinus syndrome); at risk of further falls (TUG test > 15
seconds or PPA z-score of ≥ 1)
Exclusion criteria: progressive neurological condition (e.g. Parkinson’s disease); life ex-
pectancy < 12 months; cognitively impaired (MMSE score < 24)

Interventions 1. 12-month home-based strength and balance-retraining programme (Otago Exercise
Programme)
2. Control: semi-structured interview about their presenting fall and their experience
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Liu-Ambrose 2008 (Continued)

seeking care for the fall at ED
Both groups received falls risk factor assessment and comprehensive geriatric assessment
followed by “Guideline Care” through falls clinic

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review

Duration of the study 1 year

Notes Cost-effectiveness analysis reported in Davis 2009

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The randomization sequence was computer generated
(www.randomization.com)”

Allocation concealment (selection bias) Low risk Quote: “The Family Practice Research Coordinator at the Uni-
versity of British Columbia held this sequence independently
and remotely”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls self reported and “A research assistant who was not blinded
to treatment group” phoned participants at the end of each
month

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Ascertainment of falls ... documented on monthly calen-
dars that were returned in prepaid preaddressed envelopes at the
end of each month.” “A research assistant who was not blinded
to treatment group but was unaware of the study hypotheses
made three attempts by telephone to contact participants at the
end of each month. The purpose of each phone call was to in-
quire about falls (both groups) ... for all participants regardless
of whether the calendar was returned.”

153Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://www.randomization.com/


Logan 2010

Methods RCT

Participants Setting: 4 primary care trusts, Nottinghamshire, United Kingdom
N = 204
Sample: people living in the 4 primary care trust areas (65% women)
Age (years): median (IQR) 83 (77 to 86)
Inclusion criteria: aged ≥ 60; living at home or in a care home (see Notes); called for an
ambulance after a fall and not taken to hospital, or taken to hospital but not admitted
Exclusion criteria: receiving a falls prevention services (in geriatric day hospitals or hos-
pital out-patient departments)

Interventions 1. Intervention: referred to multidisciplinary falls prevention service for assessment and
interventions. Tailored interventions including balance training, muscle strengthening,
reduction of environmental hazards, education about how to get off the floor, and provi-
sion of equipment. If medical assessment required for medication check or visual prob-
lems, referred to GP in first instance and then to the community geriatrician if necessary
2. Control: no intervention by falls prevention service

Outcomes 1. Rate of falls
2. Number of people falling
3. Only reported number sustaining a fracture requiring admission to hospital, i.e. sub-
group of fractures
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Predominantly community-dwelling (only 5% in care home or hospital)
Trial acronym: SAFER (Support and Assessment for Fall Emergency Referrals) Trial

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Nottingham Clinical Trials Unit produced a computer
generated randomisation scheme with stratification by primary
care trust”

Allocation concealment (selection bias) Low risk Quote: “The allocation sequence was concealed until allocation.
After written consent had been obtained, PAL accessed the ran-
domisation sequence through the internet and assigned the par-
ticipants to their group.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “It was not possible to blind the participants and treating
therapists to allocation group as they would be aware of receiving
or giving falls rehabilitation.”
Unclear whether this would introduce bias in this study
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Logan 2010 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “A trained assessor who was independent of the com-
munity fall team and masked to group allocation contacted by
telephone or visited those participants who did not return their
diaries or questionnaires.”
The assessors who contacted the participants to collect missing
data on outcome measures and the research staff who input data
were blinded to allocation group

Blinding of outcome assessment (detection
bias)
Fractures

Low risk To ascertain number of participants sustaining a fracture “a re-
searcher blind to allocation checked the Nottingham University
Hospital computer system.” Assume that checking this one hos-
pital system would identify all fractures

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Data on falls were recorded monthly using a diary.
Participants were sent a diary by post each month with a stamped
addressed envelope to return the completed previous month’s
diary.”

Logghe 2009

Methods RCT

Participants Setting: 2 industrial towns in the western Netherlands
N = 269
Sample: registered with participating 23 general practices (71% women)
Age (years): mean 77 (SD 4.6)
Inclusion criteria: aged ≥ 70; community-dwelling; high falls risk (1 or more falls in
previous year or 2 or more risk factors for falling (disturbed balance, mobility problems,
dizziness, using benzodiazepines or diuretics)
Exclusion criteria: none described

Interventions 1. Tai Chi Chuan training (1 hour, 2 x per wk for 13 wks) + fall prevention brochure
2. Control: fall prevention brochure

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes
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Logghe 2009 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “An independent research assistant performed a prestrat-
ified block randomization using a computer-generated random-
ization list”

Allocation concealment (selection bias) Low risk Quote: “An independent research assistant performed a prestrat-
ified block randomization using a computer-generated random-
ization list”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and/or intervention delivery personnel were not
blind to group allocation, and the outcomes (falls and fractures)
are likely to be influenced by lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls self reported but “The blinded research assistant contacted
the participant when forms were missing or incomplete, and
they then completed the forms together over the telephone”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “At baseline, the participants received a falls calendar and
the instruction to fill it out on a daily basis for 1 year ... The fall
calendars were collected monthly by mail. The blinded research
assistant contacted the participant when forms were missing or
incomplete, and they then completed the forms together over
the telephone”

Lord 1995

Methods RCT. Pre-randomisation prior to consent, from a schedule of participants in a previous
study

Participants Setting: Australia
N = 197
Sample: women recruited from a schedule from a previous epidemiologic study. Fitness
level not defined.
Age (years): mean 71.6 (SD 5.4), range 60 to 85
Inclusion criteria: living independently in the community
Exclusion criteria: unable to use English
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Lord 1995 (Continued)

Interventions 1. Intervention: exercise classes (warm-up, conditioning, stretching, relaxation) 1 hour,
2 x per wk for 52 wks
2. Control: no intervention

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were
aware of their group allocation. Assessors
not blind to treatment status

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall. Fall ascertainment question-
naires sent out every 2 months. Telephone
call if questionnaire not returned

Lord 2003

Methods RCT. Cluster-randomised by village. Stratified by accommodation (self care or interme-
diate care) and by cluster size (< 75 or at least 75 residents)

Participants Setting: retirement villages, Sydney, Australia
N = 551 (N = 20 clusters)
Sample: recruited from self care apartment villages (78%) and intermediate-care hostels
(22%) (86% women)
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Lord 2003 (Continued)

Age (years): mean 79.5 (SD 6.4), range 62 to 95
Inclusion criteria: resident in one of 20 retirement villages
Exclusion criteria: MMSE < 20; already attending exercise classes of equivalent intensity;
medical conditions that precluded participation as determined by nurse or physician
(neuromuscular, skeletal, cardiovascular); in hospital or away at recruitment time

Interventions 1. Group exercise classes (1 hour, 2 x per wk for 52 wks). Designed to improve strength,
speed, co-ordination, balance and gait, and to improve performance in ADLs (turning
and reaching, rising from chair, stair climbing, standing and walking balance). 35 to
40-minute conditioning period. Aerobic exercises, strengthening exercises, activities for
balance and hand-eye and foot-eye co-ordination, and flexibility (mostly weight bearing)
2. Control: seated flexibility and relaxation activities by yoga instructors (1 hour, 2 x per
wk for 52 wks)
3. Control: no group activity

Outcomes 1. Rate of falls

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by completion of question-
naire monthly by all participants; if not re-
turned telephone calls were made. No men-
tion of blinding of personnel carrying out
phone calls, but in intermediate-care sites,
falls record book was kept by nursing staff
(unblinded)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Retrospective. Falls ascertained by ques-
tionnaires given to residents every month,
with follow-up phone calls or home visit
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Lord 2003 (Continued)

for none responders. In addition nurses
recorded falls in falls record book in inter-
mediate-care hostels

Lord 2005

Methods RCT

Participants Setting: Sydney, Australia
N = 620
Sample: health insurance membership database (66% women)
Age (years): mean 80.4 (SD 4.5)
Inclusion criteria: low score on PPA test; community-dwelling; ≥ 75 years
Exclusion criteria: minimal English language skills; blind; Parkinson’s disease; cognitive
impairment

Interventions All participants assessed for risk factors prior to randomisation
1. Extensive intervention comprising individualised exercise intervention (2 x per wk for
12 months), visual intervention, peripheral sensation counselling intervention
2. Minimal intervention. Participants received a report outlining their falls risk, a profile
of their test results, and specific recommendations on preventing falls based on their test
performances
3. Control: no intervention (received minimal intervention after 12-month follow-up)

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “randomised in matched blocks N = 20 ... using con-
cealed allocation (drawing lots)”

Allocation concealment (selection bias) Low risk Quote: “concealed allocation”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and treatment personnel not mentioned
in report, but unlikely. Insufficient evidence to make judgement
on impact of lack of blinding.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by completion of monthly falls calendar by all
participants; if not returned telephone calls were made. Blinding
of assessors not described.
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Lord 2005 (Continued)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Monthly fall calendars. Telephoned at end of month
if not returned

Luukinen 2007

Methods RCT

Participants Setting: Oulu, Finland
N = 486
Sample: identified from population and geriatric registers of Oulu (78% women)
Age (years): mean 88 (SD 3)
Inclusion criteria: age ≥ 85; home dwelling; ≥ 1 risk factor for falling (≥ 2 falls in
previous year, loneliness, poor self rated health, poor visual acuity/hearing, depression,
poor cognition, impaired balance, chair rise, slow walking speed, difficulty with at least
1 ADL, able to walk outdoors, up or down stairs)
Exclusion criteria: none described

Interventions 1. Intervention plans developed by OT and physiotherapist at home visit, based on nurse’s
assessment pre-randomisation. Feasibility of plan assessed by GP. Plan included home
exercise or group exercise, walking exercises, self care exercises (duration and frequency
not described). Interventions carried out by OT and/or physiotherapist
2. Control: asked to visit GP without written intervention form

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 24 months (falls monitored for median 16 months)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomization was done by the study statistician using
a random numbers table”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear
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Luukinen 2007 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Fall recording was based on regular phone calls to all
participants made every second month by a research nurse ...
unaware of the randomization and the interventions.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Interval recall. Quote: “Fall recording was based on regular tele-
phone interviews once in 2 months, but did not include diary
reporting.”

Madureira 2010

Methods RCT

Participants Setting: Sao Paulo, Brazil
N = 66
Sample: women attending osteometabolic disease outpatient clinic
Age (years): mean 74 (SD 4.7)
Inclusion criteria: aged > 65; with osteoporosis
Exclusion criteria: secondary osteoporosis, visual deficiency, hearing deficiency, vestibular
alteration, unable to walk more than 10 m independently, contraindications for exercise
training; planning to be out of town for > 4 wks during study

Interventions Intervention: balance training programme 1 hour per wk for 40 wks (classes held in an
athletics club so probably mostly community-dwelling) preceded by 15 min warm-up.
Encouraged to continue same exercises at home, 30 min 3 x per wk.
Control: osteoporosis treatment, “instructions to prevent falls”, and 3-monthly clinic
visits

Outcomes 1. Mean number of falls per person. No poolable data.
Falls a secondary outcome
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “The patients were randomized consecutively into two
groups.”
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Madureira 2010 (Continued)

Allocation concealment (selection bias) Unclear risk Quote: “The patients were randomized consecutively into two
groups.” Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

High risk No blinding of participants and personnel and the control group
got “orientation to prevent falls”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls self reported but recorded in medical record every 3 months
by “the Osteometabolic Outpatient Clinic physician blinded to
the group assignment.”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Unclear risk Quote: “During the study, patients in both groups received a
calendar and were instructed to write down falls, which were
included in the same electronic medical record every 3 months
by the Osteometabolic Outpatient Clinic physician blinded to
the group assignment.” No mention of more frequent telephone
follow-up

Mahoney 2007

Methods RCT

Participants Setting: USA
N = 349
Sample: recruited from seniors centres, meal sites, senior apartment buildings, other
senior congregate sites, by referral (79% women)
Age (years): mean 80 (SD 7.5)
Inclusion criteria: aged ≥ 65; living independently; ≥ 2 falls in previous year or 1
injurious fall in previous 2 years or gait and balance problems
Exclusion criteria: unable to give informed consent and no related caregiver; in hospice
or assisted-living facility; expected to move away from area

Interventions 1. Fall risk assessment by nurse or physiotherapist (2 home visits) followed by recom-
mendations and referrals to primary physician, physiotherapist, OT, ophthalmologist,
podiatrist etc. All participants given exercise plan for long-term exercise (walking pro-
gramme, standing balance exercises in group setting etc), monthly exercise calendar and
11 monthly phone calls to promote adherence to exercises and other recommendations
2. Control: 1 in-home assessment by OT “limited to home safety recommendations and
advice to see their doctor about falls”

Outcomes 1. Rate of falls

Duration of the study 1 year

Notes
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Mahoney 2007 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised using computer-generated randomisation table

Allocation concealment (selection bias) Unclear risk Sealed envelopes used but no mention of numbering or how
they were used

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by all participants using monthly calendars.
Quote: “The study researcher, blinded to treatment assignment,
called subjects who did not return calendars. When a fall was
reported, the researcher interviewed the subject or caregiver to
verify the fall.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls ascertained using monthly calendars, telephone call if cal-
endar not returned or if fall reported

Markle-Reid 2010

Methods RCT

Participants Setting: Ontario, Canada
N = 109
Sample: newly referred to, and eligible for, home support services (72% women)
Age: range 75 to 84
Inclusion criteria: aged ≥ 75; community-dwelling (not in nursing home or long-term
care facility); “at risk of falls” (fallen in past 12 month, fear of falling, unsteady on feet)
Exclusion criteria: not mentally competent; not competent in English or with a translator
available

Interventions 1. Standard home services + home visits by health professionals
2. Control: standard home services

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 6 months

Notes Cost analysis reported in primary reference
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Markle-Reid 2010 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “randomly generated numbers constructed by a biostatis-
tician who was not involved in the recruitment process”

Allocation concealment (selection bias) Low risk Quote: “Randomization was achieved using consecutively num-
bered, sealed, opaque envelopes containing randomly generated
numbers constructed by a biostatistician who was not involved
in the recruitment process.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Trained interviewers, blinded to the purpose of the
study and group assignment, assessed participants at baseline
and six months”

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Insufficient information to permit judgement

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “All participants kept a calendar to record daily any slip,
trip, or fall and returned it at the end of each month. Inter-
viewers blinded to treatment assignment telephoned participants
monthly to obtain additional information”

McKiernan 2005

Methods RCT

Participants Setting: Wisconsin, USA
N = 113
Sample: recruited from fall registry and by single media release (60% women)
Age (years): mean 74.2, range 65 to 96
Inclusion criteria: aged ≥ 65 years; community-dwelling; ≥ 1 falls in previous year;
independently ambulatory
Exclusion criteria: not capable of applying Yaktrax walker correctly or discerning correct
outdoor conditions to wear them
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McKiernan 2005 (Continued)

Interventions 1. Yaktrax walker (netting applied over usual footwear with wire coils to increase grip in
winter outdoor conditions)
2. Control: usual winter footwear

Outcomes 1. Rate of falls

Duration of the study 3 months (“one winter”)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomized”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Consent to participate included awareness of the intervention,
and the absence of intervention. 19% of individuals in control
group used the intervention device.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation, using monthly calendars. Blinding of research staff
not described.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Fall diary returned by post.

McMurdo 1997

Methods RCT

Participants Setting: Dundee, United Kingdom
N = 118
Sample: women recruited by advertisement
Age (years): mean 64.5, range 60 to 73
Inclusion criteria: community-dwelling; post-menopausal
Exclusion criteria: conditions or drug treatment likely to affect bone

Interventions 1. Exercise programme of weight bearing exercise to music, 45 min, 3 x per wk, 30 wks
per year, over 2 years, plus 1000 mg calcium carbonate daily
2. Control: 1000 mg calcium carbonate daily
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McMurdo 1997 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 24 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk
Falls reported by participants who were aware of their group
allocation. Insufficient information to permit judgement

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Insufficient information to permit judgement

Incomplete outcome data (attrition bias)
Falls

High risk

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk No description about ascertainment

McMurdo 2009

Methods RCT (2 centres)

Participants Setting: Dundee and Glasgow, Scotland, United Kingdom
N = 253
Sample: people admitted to hospital with acute illness who appeared undernourished
(61% women)
Age (years): mean 82 (SD 62)
Inclusion criteria: consenting; community-dwelling; aged ≥ 70; admitted to the hospital
with an acute illness; BMI < 24.0 kg/m2 and mid-arm muscle circumference below the
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McMurdo 2009 (Continued)

10th centile or weight loss of 5% or more during the hospital stay
Exclusion criteria: Barthel Index > 8, chronic liver disease or renal failure (serum creati-
nine 43.39 mg/dL); residence in a care home; cognitive impairment precluding informed
consent; dysphagia; metastatic carcinoma or other terminal illness; acute inflammatory
arthritis; stroke affecting both hands; major surgery within the preceding month

Interventions 1. Oral nutritional supplementation (400 mL/day of Fresubin, Fresenius Kabi Ltd,
Runcorn, Cheshire, UK: 600 kcal, 2520 kJ, 40 g protein, a nutritionally complete liquid
protein and energy supplement)
2. Control: matching control supplement (based on skim milk containing minimal
energy: 200 kcal, 840 kJ, 12.4 g protein content) in identical packaging

Outcomes 1. Number of people falling
Falls are a secondary outcome in this study. Other outcomes reported but not included
in this review

Duration of the study 4 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomization was stratified according to site, in ran-
dom permuted blocks of 4. An individual not involved in the
study prepared the randomization schedule from computer-gen-
erated random number tables.”

Allocation concealment (selection bias) Low risk Quote: “Participants were allocated to oral nutritional supple-
mentation ... or to a matching control supplement ... Both prepa-
rations were packaged in identical 200-mL plain white rectan-
gular cartons and labeled using one of two randomization codes.
”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Both preparations were packaged in identical 200-mL
plain white rectangular cartons and labeled using one of two
randomization codes.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Likely to be low given that the participants were blinded to
contents of supplement and “... observations were recorded blind
to treatment allocation”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment
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McMurdo 2009 (Continued)

Risk of bias in recall of falls Unclear risk Quote: “Falls were recorded prospectively using the validated
daily diary method.” But no mention of telephone contact or
frequency of return

Means 2005

Methods RCT

Participants Setting: Arkansaw, USA
N = 338
Sample: volunteers from 17 senior citizen’s centres (57% women)
Age (years): mean 73.5
Inclusion criteria: aged ≥ 65 years; able to walk at least 30 feet without assistance from
others; able to follow instructions and give consent
Exclusion criteria: resident in a nursing home; acute medical problems; cognitive im-
pairment

Interventions 1. Balance rehabilitation intervention. Active stretching, postural control, endurance
walking, and repetitive muscle co-ordination exercises. Group sessions 90 min, 3 x per
wk for 6 wks
2. Control: group seminars on non health-related topics of interest to senior citizens.
Same time and frequency as intervention group

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 6 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by coin flip

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and treatment personnel not mentioned
in report, but unlikely. Insufficient information to make judge-
ment on impact of lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Assessor blind to group allocation
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Means 2005 (Continued)

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Recorded on pre-printed postcards weekly with tele-
phone calls to non correspondents to optimise compliance

Meredith 2002

Methods RCT

Participants Setting: New York and Los Angeles, USA
N = 317
Sample: participants enrolled from home health care agencies client lists if agency office
agreed to participate (75% women)
Age (years): mean 80 (SD 8)
Inclusion criteria: Medicare patients; aged ≥ 65; registered with home health care offices
in defined period; having one of 4 study medication problems; having an identifiable
physician; expected home health care for at least 4 wks
Exclusion criteria: not expected to survive through follow-up; unable to understand
spoken English; resident in an unsafe area that requires an escort for visits

Interventions 1. Medication review by pharmacist and participant’s nurse based on reported problems
relating to medication use (including falls). Targetted therapeutic duplication, cardio-
vascular, psychotropic, and NSAID use. A plan to reduce medication problem presented
to physician in person by nurse or pharmacist. Nurse assisted participant with the med-
ication changes and monitored effect
2. Control: usual care, which might include review of medications and adverse effects if
relevant

Outcomes 1. Number of people falling

Duration of the study Follow-up interview as close to 6 wks as possible, but up to 90 days after randomisation

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Assigment generated by computer random number generator
(SAS v 6.10). Balanced block randomisation, stratified by the 2
areas

Allocation concealment (selection bias) Unclear risk Randomised off site but insufficient information to permit
judgement
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Meredith 2002 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls data collected at 6 weeks by study research assistants, who
“supervised by the data coordinator, collected the data; all were
masked as to patient group assignment”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk No description of how falls ascertained; presumably retrospec-
tively at follow-up interview

Morgan 2004

Methods RCT

Participants Setting: community and assisted-living facilities Florida, USA
N = 294
Sample: recruited from Miami Department of Veterans Affairs Medical Centre, 9 as-
sisted-living facilities, private physical therapy clinic (71% women)
Age (years): mean 80.5 (SD 7.5)
Inclusion criteria: aged ≥ 60; hospital admission or bedrest for ≥ 2 days in previous
month
Exclusion criteria: medical conditions precluding exercise programme (angina, severe
osteoporosis etc); MMSE < 23 (unable to follow instructions); using oxygen therapy at
home; planned inpatient treatment or evaluation in 2 months following recruitment;
requiring human assistance, wheelchair or artificial limbs to walk

Interventions 1. Low-intensity group exercise: seated and standing exercises to improve muscle strength,
joint flexibility, balance and gait, 5 people per group. 45 min, 3 x per wk for 8 wks
2. Control: usual activities

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes SAFE-GRIP (Study to Assess Falls among Elderly Geriatric Rehabilitation Intensive
Program)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Randomisation stratified by sex, age (< 75 and ≥ 75), falls history
in previous month (fall/no fall). Method of randomisation not
described

170Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Morgan 2004 (Continued)

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Blinding not described. Insufficient information to permit
judgement

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement. Number randomised not stated

Risk of bias in recall of falls Low risk Prospective. Pre-dated postcard diaries returned every 2 weeks

Newbury 2001

Methods RCT

Participants Setting: Adelaide, Australia
N = 100
Sample: every 20th name in an age-sex register of community-dwelling patients registered
with 6 general practices (63% women)
Age: median (intervention group) 78.5, (control group) 80, range 75-91
Inclusion criteria: aged ≥ 75; independently community-dwelling
Exclusion criteria: none

Interventions 1. Health assessment of people aged 75 years or older by nurse (75+HA). Problems
identified were counted and reported to patient’s GP. No reminders or other intervention
for 12 months
2. No 75+HA until 12 months after randomisation

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes 75+HA introduced in Australia November 1999 as part of Enhanced Primary Care
package. Similar to “health check” for patients in this age group in the United Kingdom

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation by random numbers
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Newbury 2001 (Continued)

Allocation concealment (selection bias) Low risk Sequentially numbered sealed envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Blinding not described. Insufficient information to permit
judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls identified retrospectively at follow-up visit at 1 year

Nikolaus 2003

Methods RCT

Participants Setting: enrolled in hospital but community-based intervention, Germany
N = 360
Sample: frail “older people” admitted to a geriatric clinic who normally lived at home
(73% women)
Age (years): mean 81.5 (SD 6.4)
Inclusion criteria: lived at home before admission and able to be discharged home; with
at least 2 chronic conditions (e.g. osteoarthritis or chronic cardiac failure, stroke, hip
fracture, parkinsonism, chronic pain, urinary incontinence, malnutrition) or functional
decline (unable to reach normal range on at least 1 assessment test of ADL or mobility)
Exclusion criteria: terminal illness; severe cognitive decline; living > 15 km from clinic

Interventions 1. At least 2 home visits (from interdisciplinary home intervention team (HIT). 1 home
visit prior to discharge to identify home hazards and prescribe technical aids if necessary.
At least 1 more visit (mean 2.6, range 1 to 8) to inform about possible fall risks in home,
advice on changes to home environment, facilitate changes, and teach use of technical
and mobility aids. Comprehensive geriatric assessment in hospital.
2. Control: no home visit until final assessment at 1 year. Comprehensive geriatric
assessment as for intervention group
Usual post discharge management by GPs

Outcomes 1. Rate of falls
2. Number sustaining a fracture

Duration of the study 1 year

Notes Home intervention team consisted of 3 nurses, physiotherapist, occupational therapist,
social worker, and secretary. Usually 2 members at first home visit (OT + nurse or OT
+ physiotherapist depending on anticipated needs and functional limitations).
Methods paper described a third arm receiving usual hospital and home care
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Nikolaus 2003 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “sealed envelopes containing group assignments using a
random number sequence”

Allocation concealment (selection bias) Unclear risk Quote: “sealed envelopes containing group assignments”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Participants and personnel implementing the intervention not
blind to allocated group, but as both groups received an inter-
vention performance bias is unlikely

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “the participants were contacted monthly by telephone
to obtain information on falls, fall-related injuries, and their
circumstances. The interviewer was blinded to group allocation.
”

Blinding of outcome assessment (detection
bias)
Fractures

High risk Self report only and no mention of confirmation by the results
of radiological examination or from primary care case records

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded in falls diary and by monthly tele-
phone interview

Nitz 2004

Methods RCT

Participants Setting: Queensland, Australia
N = 73
Sample: volunteers recruited through advertising and fliers (92% women)
Age (years): mean 75.8 (SD 7.8)
Inclusion criteria: aged over 60; living independently in the community; at least 1 fall
in previous year
Exclusion criteria: unstable cardiac condition, living too far from exercise class site, unable
to guarantee regular attendance

Interventions 1. Balance training in small groups using workstation (circuit training) format, 1 hour
per wk for 10 wks. Up to 6 people per group, with physiotherapist instructor
2. Control: gentle exercise and stretching, 1 hour per wk for 10 wks

Outcomes 1. Rate of falls

Duration of the study 3 months post intervention
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Nitz 2004 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random numbers

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Partipants used a calendar on which each day was
marked for a fall ... or incident free day”
Quote: “The physiotherapists who undertook all assessments of
the participants were blinded to the intervention group alloca-
tion”

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls ascertained by marked calendar returned monthly

Pardessus 2002

Methods RCT

Participants Setting: France
N = 60
Sample: individuals hospitalised for a fall (78% women)
Age (years): mean 83.2 (SD 7.7)
Inclusion criteria: aged ≥ 65; hospitalised for falling; able to return home; able to give
consent
Exclusion criteria: cognitive impairment (MMSE < 24); falls due to cardiac, neurologic,
vascular or therapeutic problems; without a phone; lived > 30 km from hospital

Interventions 1. Comprehensive 2-hour home visit prior to discharge with “physical medicine and
rehabilitation doctor” and OT. Assessment of ADLs, IADLs, transfers, mobility inside
and outside, use of stairs. Environmental hazards identified and modified where possible.
If not, advice given. Discussion of social support. Referrals for social assistance
2. Control: usual care

Outcomes 1. Number of people falling
Mean number of falls per person reported but unable to calculate a rate of falls
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Pardessus 2002 (Continued)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised using random numbers table

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Blinding not described. Quote: “Follow up was provided by one
of us contacting each patient by phone, for the intervention or
control group, every month during six month, and at twelve
months”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Interval recall, but short interval. Falls identified by monthly
telephone calls

Parry 2009

Methods RCT (within participants cross-over design)

Participants Setting: specialist falls and syncope facility, Newcastle upon Tyne, United Kingdom
N = 34
Sample: consecutive patients presenting to A&E or syncope service (79% women)
Age (years): mean 76.8 (SD 9.0)
Inclusion criteria: aged over 55; carotid sinus hypersensitivity as sole attributable cause
of ≥ 3 falls in preceding 6 months
Exclusion criteria: moderate to severe cognitive impairment; stroke or myocardial in-
farction within 3 months; any history of syncope

Interventions 1. Dual chamber permanent pacemaker switched on
2. Control: dual chamber permanent pacemaker switched off

Outcomes 1. Rate of falls
2. Number of fallers

Duration of the study 6 months in each mode
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Parry 2009 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “At 1 month, subjects were ran-
domised (by table of random numbers) in
double-blind fashion to either continue in
DDD/RDR mode, or for the pacing to be
turned off (ODO mode). Six months later,
patients crossed over to the opposite mode
for the remaining 6 months of the study.”

Allocation concealment (selection bias) Low risk Quote: “At 1 month, subjects were ran-
domised (by table of random numbers) in
double-blind fashion to either continue in
DDD/RDR mode, or for the pacing to be
turned off (ODO mode).”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Placebo-controlled. Quote: “Following
pacemaker implantation, all subjects’ pace-
makers were programmed to on (ie, in
DDD/RDR mode) for a 1-month run-in
period in order to ensure that they were un-
aware of pacing intervention. At 1 month,
subjects were randomised (by table of ran-
dom numbers) in double-blind fashion to
either continue in DDD/RDR mode,or for
the pacing to be turned off (ODO mode)
. Six months later, patients crossed over
to the opposite mode for the remaining 6
months of the study.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to judge whether
person phoning participants was blind to
pacemaker status (on or off )

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Fractures recorded in events diary through-
out, but no mention of blinded radiology
assessment

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment
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Parry 2009 (Continued)

Risk of bias in recall of falls Low risk Quote: “All subjects completed daily fall
diaries returned at weekly intervals using
prepaid postage to avoid confounding due
to inaccurate recall of falls. Information
from the falls diaries was held at a central
database; failure of diary return initiated
a telephone prompt to keep diary returns
contemporaneous”

Pereira 1998

Methods RCT in 1982-85. Reporting 10-year follow-up.

Participants Setting: Pittsburgh, USA
N = 229 randomised, 198 available for 10-year follow-up
Sample: healthy post-menopausal women (volunteers)
Age (years): at randomisation mean 57; at follow-up mean 70 (SD 4)
Inclusion criteria: 1 year post menopause; aged 50 and 65
Exclusion criteria: on HRT; unable to walk

Interventions 1. 8-week training period with organised group walking scheme 2 x per wk. Also en-
couraged to walk 1 x per wk on their own. Building up to 7 miles per wk total
2. Control: no intervention

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study Reporting 10-year follow-up

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing
the intervention not blind to allocated
group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “... telephone interviewers re-
mained masked to the original group as-
signment of the participants until the end
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Pereira 1998 (Continued)

of the interview.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls in the previous 12 months ascertained
by telephone interview

Perry 2008

Methods RCT

Participants Setting: Ontario, Canada
N = 46
Sample: healthy volunteers (19/40 women (48%) completed the study)
Age (years): mean 69 (SD 3.4); range 65 to 75
Inclusion criteria: moderate insensitivity of the foot soles, as compared to published
norms for young adults
Exclusion criteria: a clinical diagnosis of diabetes or peripheral neuropathy

Interventions 1. Intervention: balance-enhancing insole (“Sole-Sensor”) for 12 wks
2. Control: normal insole for 12 wks
All participants fitted with standard pattern shoe

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 12 wks

Notes Falls are a secondary outcome in this study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Each participant performed the gait-perturbation pro-
tocol … with both types of insoles, and was then randomly as-
signed to either the test or control group”. Insufficient informa-
tion to permit judgement

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Participants and researchers were not blinded to which allocated
group they were in, facilitatory or conventional insole, however
this is unlikely to have introduced performance bias
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Perry 2008 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Does not state whether outcome assessors were blind
to allocation

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “During the 12-week period, participants sent in post-
cards weekly with information pertaining to insole comfort,
hours of wear, and falls.” “There was 100% compliance in com-
pleting the weekly reports.”

Pfeifer 2000

Methods RCT

Participants Setting: Germany
N = 148
Sample: healthy ambulatory community-living women recruited through advertisement
Age (years): ≥ 70
Inclusion criterion: 25-hydroxycholecalciferol serum level below 50 nmol/litre
Exclusion criteria: hypercalcaemia, primary hyperparathyroidism, osteoporotic extrem-
ity fracture, treatment with bisphosphonate, calcitonin, vitamin D or metabolites, oe-
strogen, tamoxifen in past 6 months; fluoride in last 2 years; anticonvulsants or med-
ications possibly interfering with postural stability or balance; intolerance to vitamin
D or calcium; chronic renal failure; drug, alcohol, caffeine, or nicotine abuse; diabetes
mellitus; holiday at different latitude

Interventions An 8-week supplementation at the end of winter
1. 400 IU vitamin D plus 600 mg elemental calcium (calcium carbonate)
2. Control: 600 mg calcium carbonate

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned”
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Pfeifer 2000 (Continued)

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, controlled trial

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Both assessors and participants blinded. Quote: “The number
of falls was recorded by questionnaire.”

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “All fractures were the result of falls and were verified by
X-ray and medical reports.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective. Falls and fractures monitored retrospectively by
questionnaire at 1 year

Pfeifer 2009

Methods RCT (2 centres)

Participants Setting: Bad Pyrmont, Germany, and Graz, Austria
N = 242
Sample: healthy community-dwelling people recruited by advertisements and mailing
lists (79% women)
Age (years): mean 74 (SD 4)
Inclusion criteria: ambulatory; aged ≥ 70; serum 25-hydroxyvitamin D below 78 nmol/
litre)
Exclusion criteria: hypercalcaemia or primary hyperparathyroidism; fractures of the ex-
tremities due to osteoporosis; therapy with a thiazide, bisphosphonate, calcitonin, vita-
min D and vitamin D metabolites, oestrogen, or anti-oestrogen in the past 6 months or
fluoride treatment in the past 2 years; known intolerance to study medication; chronic
renal failure (serum creatinine above 20% of the upper limit of the reference range);
history of drug or alcohol abuse; nicotine abuse (more than 20 cigarettes per day); > 7
cups of coffee per day; scheduled holidays along the geographic longitude during the
study period; diabetes mellitus; severe cardiovascular disease

Interventions 1. Intervention: 1000 mg calcium plus 800 IU of cholecalciferol (vitamin D)/day (1
tablet) in 2 divided doses for 12 months
2. Control: 1000 mg calcium/day (1 tablet) in 2 divided doses for 12 months
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Pfeifer 2009 (Continued)

Outcomes 1. Number of people falling
2. Number sustaining a fracture

Duration of the study 12 months (for fallers outcome) 20 months (for fractures)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Detail of randomisation is not described. Quote: “subjects were
randomly assigned to either the calcium mono or the calcium
plus vitamin D group.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “Individuals received in a double blinded fashion either
1000 mg of calcium or 1000 mg of calcium plus 800 IU of
vitamin D per day over a treatment period of 12 months, which
was followed by a treatment-free but still blinded observation
period of 8 months”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Blinding of outcome assessors is not specifically described. How-
ever, double-blinding throughout the 20 months is asserted.

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Blinding of outcome assessors is not specifically described. How-
ever, double-blinding throughout the 20 months is asserted.
Quote: “All fractures were the result of falls and were verified by
x-rays and medical reports.”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Low risk Quote: “The number of falls was recorded by fall diaries. Each
day the participants had to make a cross depending on whether
a fall had occurred or not.” However, telephone contact only
every 2 months (not monthly or more frequent) but unlikely to
seriously affect recall
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Pighills 2011

Methods RCT

Participants Setting: affluent rural and deprived urban areas, Yorkshire, United Kingdom
N = 238
Sample: recruited from 13 GP lists in the Airedale NHS Trust (67% women)
Age (years): mean 79 (SD 6)
Inclusion criteria: community-dwelling; aged ≥ 70; history of ≥ 1 fall in previous 12
months
Exclusion criteria: living in nursing or residential care homes; receiving OT services; had
fall-specific OT intervention in past year

Interventions 1. Environmental assessment provided by OT, recommendations sent to participant and
referrals made for equipment and other input
2. As above, but provided by a trained non-professionally qualified domiciliary support
worker
3. Control: usual care from GP

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 12 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “The computer-generated outcome of randomization
was automatically e-mailed to an independent person”

Allocation concealment (selection bias) Low risk Quote: “The York Trials Unit independently and remotely con-
ducted simple Web-based randomization ... The computer-gen-
erated outcome of randomization was automatically e-mailed to
an independent person who passed the participant’s case notes
on to the contact person for the group to which they had been
randomized.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel carrying out the intervention were
aware of group allocation

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Calendars that were not returned within 2 weeks of
the end of the month prompted a telephone contact from an
independent, blinded interviewer to ascertain whether the par-
ticipant had fallen.” “All reported falls were followed up with
a blinded, structured telephone interview to investigate the cir-
cumstances and consequences.” “Staff of the York Trials Unit
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Pighills 2011 (Continued)

inputted questionnaire data which was checked twice for accu-
racy.”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Used postcard diary, mailed monthly. Followed up in 2 weeks if
did not send. Participants also provided with toll-free telephone
number so that they could report falls contemporaneously of
they sustained multiple falls or had difficulty recalling falls

Pit 2007

Methods RCT (cluster-randomised by general practice)

Participants Setting: general practices in Hunter Region, New South Wales, Australia
N = 849 participants (17 practices, 23 GPs)
Sample: attending general practices and invited by practice staff (59% women)
Age (years): ≥ 65
Inclusion criteria: GPs: based at their current practice for at least 12 months; working
≥ 10 hours per wk; member of a randomly selected network of practices. Patients: aged
≥ 65; community-dwelling
Exclusion criterion: confused patients not accompanied by a caregiver

Interventions 1. GPs: education (academic detailing (2 visits from pharmacist), provision of prescribing
information and feedback); completion of medication review checklist; financial rewards.
Patients: completed medication risk assessment form
2. Control: GPs: no academic detailing but received feedback on number of medication
reviews completed and medication risk factors. Patients: completed medication risk
assessment form but not passed on to GP for action

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Assignment undertaken “using computer-
generated random number allocation in
SAS software”
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Pit 2007 (Continued)

Allocation concealment (selection bias) Low risk Randomisation carried out by off-site
statistician

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “The sequence was not concealed
from ... the doctors who needed to con-
duct the intervention. However, partici-
pants, practice staff, data collectors, out-
come assessors and data managers were un-
aware of the treatment allocation.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were un-
aware of their group allocation. Data col-
lectors also blind to allocation

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective interval recall. Falls ascer-
tained by phone at 4 and 12 months

Porthouse 2005

Methods RCT (multicentre)

Participants Setting: United Kingdom
N = 3314
Sample: community-dwelling women registered with 107 general practices in England
Age (years): mean 76.9 (SD 5.1)
Inclusion criteria: age ≥ 70; female; community-dwelling; ≥ 1 risk factors for fracture
Exclusion criteria: cognitive impairment; life expectancy < 6 months; unable to give
written consent; taking more than 500 mg calcium supplementation per day; history of
kidney or bladder stones, renal failure or hypercalcaemia

Interventions 1. Oral vitamin D3 800 IU (Calcichew D3 Forte) + oral 1000 mg calcium (calcium
carbonate) daily for 6 months plus session with practice nurse, life-style advice on how
to reduce risk of fracture + leaflet on dietary sources of vitamin D
2. Control: no supplementation. Sent same leaflet as intervention group received

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Falls are a secondary outcome in this study. Other outcomes reported but not included
in this review

Duration of the study 1 year

Notes
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Porthouse 2005 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised (stratified by GP practice), by computer. Initially
2:1 ratio in favour of the control group to achieve most statistical
power within budget. Changed to 1:1 towards end of study after
re-analysis of trial’s cost profile

Allocation concealment (selection bias) Low risk Quote: “Randomised at the York Trials Unit, by an independent
person who had no knowledge of the baseline characteristics of
participants.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Pharmaceutical open randomised trial. Quote: “Fewer than 6%
of control participants had started calcium and vitamin D by 18
months”

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Outcome data collected by 6-monthly postal questionnaires.
Neither participants nor research staff blinded

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “GPs of women who reported having a fracture were
asked to confirm a fracture ... where participants had not com-
pleted the final follow-up questionnaire, but had not withdrawn
from the study, fracture information was collected from their
GP.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective. Falls reported in 6-monthly postal questionnaires

Prince 2008

Methods RCT

Participants Setting: Perth, Australia
N = 302
Sample: women attending A&E; receiving home nursing management of falls; from
electoral roll
Age (years): mean 77.2 (SD 3.6)
Inclusion criteria: aged 70 to 90 years; history of falling in last 12 months; plasma
25OHD < 24 ng/ml
Exclusion criteria: current consumption of vitamin D or bone or mineral active agents
other than calcium; BMD z score at total hip site <-2.0; medical conditions or disorders
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Prince 2008 (Continued)

affecting bone metabolism; fracture in last 6 months; MMSE < 24; neurological condi-
tions affecting balance, e.g. stroke or Parkinson’s disease

Interventions 1. 1000 IU/day ergocalciferol (vitamin D2) with evening meal + 1000 mg/day calcium
citrate (two 250 mg tablets with breakfast and evening meal) for 1 year
2. Control: placebo + 1000 mg/day calcium citrate (two 250 mg tablets with breakfast
and evening meal) for 1 year

Outcomes 1. Number of people falling
2. Proportion of people with adverse effects

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Used random number generator with block size of 10 to ran-
domise in a ratio of 1:1

Allocation concealment (selection bias) Low risk Randomisation schedule generated by “independent research
scientist”. Schedule kept in pharmacy department of hospital
where bottles were labelled and dispensed to participants

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Double-blind, placebo-controlled study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blind to their group
allocation (placebo-controlled trial)

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Self reported adverse events (including fractures) requiring con-
tact with physician. Participants blind to allocated group but
fractures not confirmed from records

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective. Interviewed by study staff every 6 weeks by phone
or at a clinic visit
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Ralston 2011

Methods RCT (international multicentre)

Participants Setting: 24 countries
N = 515
Sample: women with postmenopausal osteoporosis recruited from 77 centres
Age (years): mean 73
Inclusion criteria: aged ≥ 65; osteoporotic (low BMD T scores or previous fragility
fracture); vitamin D insufficiency (serum 25[OH]D 8 to 20 ng/ml); increased risk of
falls (≥ 1 fall in previous 12 months + reduced lower extremity physical function)
Exclusion criteria: using specified drugs affecting bone metabolism; receiving chemother-
apy or heparin; unable to stand or walk independently; abnormal electrocardiogram or
laboratory safety screening tests; malignancy within previous 5 years; malabsorption syn-
drome; uncontrolled upper gastrointestinal or cardiovascular disorders; hyperparathy-
roidism; renal disease

Interventions 1. Intervention: weekly alendronate 70 mg + vitamin D3 5600 IU in 1 tablet
2. Control: referred for standard care for osteoporosis from personal physician

Outcomes 1. Risk of falling (based on time to first fall)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Participants were randomized-using a com-
puter-generated allocation schedule generated by the
study sponsor”

Allocation concealment (selection bias) Unclear risk Allocation is not clearly reported. Quote: “Partici-
pants were randomized-using a computer-generated
allocation schedule generated by the study sponsor”
“Due to the referred-care nature of the trial, it was an
open-label design. However, participants, investiga-
tors, site staff, and the sponsor’s clinical team were
blinded to postbaseline concentrations of serum 25
(OH)D and BTMs…”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Open label study. Quote: “Due to the referred-care
nature of the trial, it was an open-label design. How-
ever, participants, investigators, site staff, and the
sponsor’s clinical team were blinded to postbaseline
concentrations of serum 25(OH)D and BTMs…”

Blinding of outcome assessment (detection
bias)

High risk Self reported falls and likely the study personnel as-
certaining falls were aware of allocated group as only
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Ralston 2011 (Continued)

Falls and fallers blinding to “postbaseline concentrations of serum
25(OH)D and BTMs…” is mentioned. Fall events
were also reviewed at office visits where staff were
not blind to allocated groups

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants were asked to record falls on a
study calendar and to notify the study site of falls
by telephone or prestamped postcard. After notifi-
cation, study-site personnel telephoned women re-
porting falls to obtain details about the event, in-
cluding a description of the fall, the location, con-
tributing factors (e.g., tripping, poor vision), the im-
mediate aftermath, longer-term consequences, and
the medical attention that was required. All partic-
ipants were also routinely contacted on a monthly
basis to survey fall incidences (except when an office
visit was scheduled in the same month, where fall
events were reviewed). Falls were adjudicated by an
independent committee”

Reid 2006

Methods RCT

Participants Setting: Auckland, New Zealand
N = 1471
Sample: women recruited by advertisement and mail-outs using electoral rolls
Age (years): mean 74.2 (SD 4.3)
Inclusion criteria: consenting; aged > 55; more than 5 yr postmenopausal
Exclusion criteria: free of major ongoing disease including serum creatinine > 1.8 mg/dl
(0.2 mmol/litre), untreated hypo- or hyperthyroidism, liver disease, serum 25-hydrox-
yvitamin D < 10 µg /litre (25 nmol/litre), malignancy, or metabolic bone disease; regular
user in the previous year of hormone replacement therapy, anabolic steroids, glucocorti-
coids, or bisphosphonates; lumbar spine bone density below the age-appropriate normal
range (i.e. z-score greater than -2)

Interventions 1. Intervention: calcium citrate 1 g/day in 2 divided doses
2. Control: identical placebo

Outcomes 1. Falls per person year reported
2. Number sustaining a fracture
Other outcomes reported but not included in this review. Falls are a secondary outcome
in this study

Duration of the study 5 years
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Reid 2006 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Treatments were allocated randomly using a minimiza-
tion algorithm balancing for current thiazide use, age, and the
occurrence of fractures resulting from minimal trauma after the
age of 40 yr.”

Allocation concealment (selection bias) Low risk Quote: “Subject numbers were allocated and medication was
dispensed by staff who had no direct contact with the other study
staff or the subjects.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk States “double blind” and “medication was dispensed by staff
who had no direct contact with the other study staff or the
subjects”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information about ascertainment of falls to permit
judgement

Blinding of outcome assessment (detection
bias)
Fractures

Low risk States “double blind” and “medication was dispensed by staff
who had no direct contact with the other study staff or the sub-
jects”. Subjects were asked at each 6-month visit about fractures.
If reported, the relevant radiograph or report was obtained

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk “Subjects kept a diary of falls.” Details unclear.

Reinsch 1992

Methods RCT (cluster-randomised by senior centre. 2 x 2 factorial design)

Participants Setting: Los Angeles County and Orange County, California, USA
N = 230
Sample: recruited from 16 senior centres (80% women)
Age (years): mean 74.2 (SD 6.0)
Inclusion criteria: aged over 60
Exclusion criteria: none listed

Interventions 1. “Stand up/step up” exercise programme, with preliminary stretching exercise (1 hour,
3 x per wk for 52 wks)
2. Cognitive-behavioural intervention consisting of relaxation training, reaction time
training and health and safety curriculum (1 hour, 1 x per wk for 52 wks)
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Reinsch 1992 (Continued)

3. Exercise (2 x per wk) and cognitive intervention (1 x per wk) for 52 wks
4. Discussion control group (1 hour, 1 x per wk for 52 wks)

Outcomes 1. Number of people falling

Duration of the study 1 year

Notes MacRae paper includes a subset of results for only 2 arms of the study, in Los Angeles
county only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned to treatments”

Allocation concealment (selection bias) High risk Cluster-randomised

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing
the intervention not blind to allocated
group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were
aware of their group allocation. Blinding of
research assistant not described

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Monthly diaries plus weekly
phone calls or visits

Resnick 2002

Methods RCT

Participants Setting: Baltimore, Maryland, USA
N = 20
Sample: women in a continuing care retirement community
Age (years): mean 88 (SD 3.7)
Inclusion criteria: able to walk 50 feet with or without assistive device; sedentary lifestyle
Exclusion criteria: cognitive impairment (MMSE > 20); terminal illness; medical con-
dition precluding participation in aerobic exercise

Interventions 1. WALK intervention: walk (join group or walk alone 20 min per wk); address pain
fear fatigue during exercise; learn about exercise; cue by self modelling
2. Control: no intervention
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Resnick 2002 (Continued)

Outcomes 1. Number of falls (mean), but not rate. Insufficient data to include in analysis

Duration of the study 6 months (during intervention only)

Notes Participants lived independently in apartments, and could ambulate independently. (Per-
sonal correspondence). Pilot study with no usable data

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by coin flip (personal communication)

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Blinding of research assistant not described

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “based on self-report”. No additional information.

Robertson 2001a

Methods RCT

Participants Setting: West Auckland, New Zealand
N = 240
Sample: identified from computerised registers at 17 general practices (68% women)
Age (years): mean 80.9 (SD 4.2), range 75 to 95
Inclusion criteria: aged ≥ 75; living at home
Exclusion criteria: unable to walk around own residence; already receiving physiotherapy;
unable to understand trial requirements

Interventions 1. Home exercise programme, individually prescribed by district nurse in conjunction
with her district nursing duties (see Notes)
Visit from nurse at 1 wk (1 hour) and at 2, 4, 8 wks, and 6 months (half hour) plus
monthly telephone call to maintain motivation
Progressively difficult strength and balance retraining exercises plus walking plan. Par-
ticipants expected to exercise 3 x per wk and walk 2 x per wk for 1 year
2. Control: usual care
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Robertson 2001a (Continued)

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes District nurse had no previous experience in exercise prescription. Received 1
weeks’ training from research group’s physiotherapist, who also made site vis-
its and phone calls to monitor quality. Otago Exercise Programme manual
can be obtained from www.cdc.gov/HomeandRecreationalSafety/Falls/compendium/
1.2˙otago.html. Cost-effectiveness analysis reported in primary reference.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised using allocation schedule developed using com-
puter-generated numbers

Allocation concealment (selection bias) Low risk Assignment by independent person off site

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Phoned by independent assessor blind to allocation.
Person classifying fall events also blind to allocation

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “... “serious” injuries [including fractures] were con-
firmed from hospital and general practice
records. The investigator classifying fall events remained blind
to group allocation.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Active fall registration with daily postcard calendars returned
monthly + telephone calls
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Robson 2003

Methods RCT

Participants Setting: Edmonton area and 2 rural communities in Alberta, Canada
N = 660
Sample: healthy volunteers (81% women)
Age (years): mean 73.0 (SD 6.7)
Inclusion criteria: able to walk unassisted for 20 min; to get down and up off the floor
unassisted
Exclusion criteria: dizzy spells or “other health problems that made it difficult for them
to function”

Interventions 1. Two 90-minute group sessions 1 month apart taken by lay senior facilitators.
Session 1) Given Client Handbook (self assessed risk and risk reduction strategies relating
to balance, strength, shoes, vision, medications, environmental hazards, paying attention)
. Instructed to complete assessment and implement strategies to reduce risk by session
2. Given fitness video (Tai Chi movements for balance and leg strength). Used video in
Session 1 and instructed to use daily for 20 min or get involved in community exercise
programme for 45 min 3 x per wk. Asked to identify and report community hazards.
Session 2) no details of this session provided in paper.
2. Control: received no intervention until after 4 months

Outcomes 1. Number of people falling

Duration of the study 4 months

Notes SAYGO (Steady As You Go) program

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomly assigned by phone”. Insufficient information
to permit judgement

Allocation concealment (selection bias) Unclear risk Quote: “Randomly assigned by phone”. Insufficient information
to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Unclear whether people phoning were blind to allo-
cation

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement (number randomised to each group
not stated)
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Robson 2003 (Continued)

Risk of bias in recall of falls Low risk Falls ascertained by mail-in calendars returned monthly with
telephone follow-up

Rubenstein 2000

Methods RCT

Participants Setting: California, USA
N = 59
Sample: men recruited from Veterans Administration ambulatory care centre (volunteers)
Age (years): mean 74
Inclusion criteria: aged ≥ 70; ambulatory; ≥ 1 fall risk factor: lower limb weakness,
impaired gait, impaired balance, more than 1 fall in previous 6 months
Exclusion criteria: exercised regularly; severe cardiac or pulmonary disease; terminal ill-
ness; severe joint pain; dementia; medically unresponsive depression; progressive neuro-
logical disease

Interventions 1. Exercise sessions (strength, endurance, and balance training) in groups of 16 to 20,
90 min, 3 x per wk for 12 wks
2. Control: usual activities

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 3 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised in blocks of 16 to 20 at 3 to 6-month intervals,
using randomly generated sequence cards in sealed envelopes

Allocation concealment (selection bias) Unclear risk Cards in sealed envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of their group
allocation. Person ascertaining falls was aware of group allocation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment
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Rubenstein 2000 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk No active fall registration. Fall ascertainment for intervention
group at weekly classes. Controls phoned every 2 weeks

Rubenstein 2007

Methods CCT (cluster-randomised)

Participants Setting: Sepulveda Ambulatory Care Center, California (USA)
N = 792
Sample: patients receiving care at ambulatory care centre (only 3% women)
Age (years): mean 74.5 (SD 6)
Inclusion criteria: aged ≥ 65; previously randomised to either of the 2 practice groups
involved in the trial; ≥ 1 clinic visit in previous 18 months; scoring ≥ 4 on GPSS
Exclusion criteria: living over 30 miles from care centre; already enrolled in outpatient
geriatric services at care centre; living in long-term care facility; scoring less than 4 GPSS

Interventions 1. Structured risk and needs assessment and referral algorithm implemented by case
manager (physician assistant). Targetting 5 geriatric conditions including falls. Assess-
ment followed by referrals and recommendations for further assessment or treatment. 3-
monthly telephone contact with case manager
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

High risk Participants “previously” randomised to one of 3 primary
care practice groups using last 2 digits of Social Security
number. 2 practice groups then randomised to interven-
tion or control. Third group not included as used in prior
pilot study. (personal communication)

Allocation concealment (selection bias) High risk 2 groups therefore alternation

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention
not blind to allocated group, but impact of non-blinding
unclear
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Rubenstein 2007 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their
group allocation. Assessment research staff blind to allo-
cation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall. Annual telephone follow-up each year
for 3 years. Text states participants asked “about incidence
of falls in the previous year” but table 2 reports one or
more falls in the preceding 3 months

Russell 2010

Methods RCT

Participants Setting: 7 emergency departments, Melbourne, Australia
N = 712
Sample: people presenting to ED after a fall (70% women)
Age (years): 13% 60 to 64; 17% 65 to 70; 19% 70 to 74; 19% 75 to 79; 32% ≥ 80
Inclusion criteria: age ≥ 60; community-dwelling; presenting to ED after a fall and
discharged straight home
Exclusion criteria: unable to comply with simple instructions; unable to walk indepen-
dently indoors (with or without a walking aids)

Interventions 1. Intervention: standard care in ED + assessed (FROP-Com) and offered multifactorial
falls prevention programme consisting of referrals to existing community services and
health promotion recommendations. Participants at high risk of falls (FROP-Com score
≥ 25) referred to falls clinic for comprehensive multidisciplinary assessment
2. Control: standard care in ED + letter to participants informing them of level of falls
risk (FROP-Com), recommendation to speak to GP about this

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Russell 2010 (Continued)

Random sequence generation (selection
bias)

Low risk Quote: “Randomization was performed using a computer-gen-
erated randomization list.”

Allocation concealment (selection bias) Low risk Quote: “A researcher otherwise not involved in the project gen-
erated and held the randomization sequence.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel aware of group intervention. Quote:
“Participants allocated to the standard care group received stan-
dard care arranged by ED staff and a letter informing them of
their FROP-Com falls risk (low, moderate, or high). The let-
ter advised participants to speak to their family physician about
their risk of falling”. The control group could have received fall
prevention interventions which were not part of the study

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “The intervention and standard care groups received
the same contact with the research team over the 12-month
monitoring period”
Quote: “A research staff member unaware of group allocation
telephoned participants who did not return their falls calendars”

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Falls and injuries self reported in falls diaries. Quote: “After
each participant’s 12-month follow-up period, his or her hospital
medical record was reviewed to verify ED presentations, days
in the hospital, and when available, falls and fall injuries.” Not
clear who extracted data from medical record and whether they
were blind to treatment allocation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants recorded falls and injuries on a falls calen-
dar, which they were asked to return monthly using a postage-
paid mail.”

Ryan 1996

Methods RCT

Participants Setting: Baltimore, Maryland, USA
N = 45
Sample: rural and urban dwelling women. Volunteers from senior meal sites
Age (years): mean 78; range 67 to 90
Inclusion criteria: aged ≥ 65; living alone in own home; ambulatory with or without
assistive devices; with telephone for follow-up
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Ryan 1996 (Continued)

Interventions Interview and physical assessment by nurse prior to randomisation
1. 1-hour fall prevention education programme discussing personal (intrinsic) and en-
vironmental (extrinsic) risk modification in small groups of 7 to 8 women (nurse led)
2. Same educational programme but individual sessions with nurse
3. Controls received health promotion presentation (no fall prevention component) in
small groups of 7 to 8

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 3 months

Notes Pilot research. Primarily to test methodology of a fall prevention education programme
and resulting changes in fall prevention behaviour. 2 intervention arms combined in
analysis in the review

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of their group
allocation. Telephone contact (only method of ascertaining falls)
was not blinded (both groups asked about falls but intervention
groups asked about recollection of intervention)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall by monthly phone call for 3 months
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Ryan 2010

Methods RCT (multicentre)

Participants Setting: 22 centres across the United Kingdom, Europe and North America (5 countries)
N = 141
Sample: patients with cardioinhibitory CSH identified in A&E, geriatric medicine, gen-
eral medicine, and orthopaedic facilities (62% women)
Age (years): mean 78 (SD 7)
Inclusion criteria: aged > 50 years, ≥ 2 unexplained falls and/or 1 unexplained syncopal
event in previous 12 months, cardioinhibitory response (> 3 seconds asystole) to carotid
sinus massage
Exclusion criteria: cognitive impairment (MMSE < 20), atrial fibrillation

Interventions 1. Pacemaker: Medtronic Kappa 700 (Europe) or Kappa 400 (North America) pacemaker
2. Control: implantable loop recorder (Medtronic Reveal)

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study Mean 24 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Participants were randomised to receive an implantable
loop recorder or dual-chamber pacemaker according to a com-
puter-generated randomisation. The sample was stratified by
centre.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement. Quote: “Ran-
domisation, data collation and diary card interpretation were
carried out by researchers blind to the number of diaries returned
by each subject.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Pacemaker or loop recorder - patients unaware of allocation and
unlikely to introduce performance bias in personnel

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Self reported falls. Quote: “Randomisation, data collation and
diary card interpretation were carried out by researchers blind
to the number of diaries returned by each subject.” Unclear
whether people collating data or interpreting diary cards were
blind to allocated group

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment
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Ryan 2010 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “participants completed falls diaries at the end of each
week and received monthly telephone interviews, a process that
had already been piloted with compliance rates >80%”

Salminen 2009

Methods RCT

Participants Setting: Pori, Finland
N = 591
Sample: volunteers identified through advertising etc. (84% women)
Age (years): 62% aged 65 to 74, 38% aged ≥ 75
Inclusion criteria: aged ≥ 65 years; fallen in last year; MMSE ≥ 17; able to walk 10 m
independently; living at home or sheltered housing
Exclusion criteria: none described

Interventions 1. Intervention: geriatric assessment, individually tailored intervention targeting muscle
strength and balance (advised to carry out physical exercises 3 x per wk at home), exer-
cise in groups (3 levels according to physical performance), vision (referral), nutritional
guidance or referral, medications, depression, treatment and prevention of osteoporosis,
home hazard modification. All received calcium and vitamin D
2. Control: counselling and guidance after comprehensive assessments

Outcomes 1. Rate of falls
2. Number of fallers
Number of fractures (not number sustaining a fracture)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomized”. No description of sequence generation.

Allocation concealment (selection bias) Low risk Quote: “using consecutively numbered, sealed envelopes”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Quote: “Participants and those administering the intervention
were not blinded to group assignment.” Insufficient evidence to
make judgement on impact of lack of blinding
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Salminen 2009 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “The research assistants who interviewed the participants
by telephone during the follow-up period were blinded to group
assignment.”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “recorded by fall diaries that subjects were asked to mail
to the research assistants monthly.”

Sanders 2010

Methods RCT

Participants Setting: South Victoria, Australia
N = 2258
Sample: mail outs to age-eligible women on electoral roles and other strategies
Age (years): median (IQR) 76.0 (70.0 to 93.9)
Inclusion criteria: aged ≥ 70; community-dwelling; high risk of hip fracture, e.g. ma-
ternal hip fracture, past hip fracture, self reported faller
Exclusion criteria: resident in high-level care facility; unable to give informed consent or
information about falls or fracture history; hypercalcaemia; vit D supplement > 400 IU/
day; antifracture therapy; calcitriol; renal disease (creatinine > 150 umol/L); sarcoidosis,
TB or lymphoma

Interventions 1. Intervention: annual oral dose of 500,000 IU cholecalciferol every autumn for 5 years
2. Control: annual oral placebo dose

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
4. Adverse effects
Other outcomes reported but not included in this review

Duration of the study 5 years

Notes Vital D Study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “An independent statistician carried out computer ran-
domisation of participants using their unique study identifica-
tion numbers and the statistical software Minitab™ (version
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Sanders 2010 (Continued)

13).”

Allocation concealment (selection bias) Low risk Quote: “The randomization lists of ’active’ and ’placebo’ status
were then directly emailed to the hospital’s clinical trials phar-
macist who was responsible for all dispensing of study medica-
tion throughout the trial.”

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “The Vital D Study was designed as a double blind,
placebo-controlled trial” “The participants and study staff were
blinded to intervention group”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “When a fall or fracture was indicated, a standardized
questionnaire recording details was administered by telephone.
” “The participants and study staff were blinded to intervention
group”

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Quote: “When a fall or fracture was indicated, a standardized
questionnaire recording details was administered by telephone.
Only fractures radiologically confirmed were included in the
analyses”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls and fractures were recorded using postcard calen-
dars completed daily by writing F if they had a fall, fracture, or
both and N if they did not and were returned monthly by pre-
paid post. Participants unable to send postcards were telephoned
monthly. When a fall or fracture was indicated, a standardized
questionnaire recording details was administered by telephone.
”

Sato 2005a

Methods RCT

Participants Setting: Iizuka, Japan
N = 200
Sample: women recruited from hospital outpatient clinic
Age (years): mean 78.1 (SD 5.6)
Inclusion criteria: aged > 70; ambulatory; with “probable Alzheimer’s Disease”
Exclusion criteria: impaired renal, cardiac, or thyroid function; known cause for osteo-
porosis, e.g. hyperparathyroidism, renal osteodystrophy; history of treatment with cor-
ticosteroids, oestrogens, calcitonin, bisphosphonate, calcium or vitamins D or K for ≥

3 months in past 12 months, at all in 3 months prior to study; history of nonvertebral
fracture
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Sato 2005a (Continued)

Interventions Intervention: menatetrenone (vitamin K2) and vitamin D2 and calcium
Control: no treatment

Outcomes 1. Mean number of falls
2. Number sustaining a fracture

Duration of the study 2 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Computer assisted random numbering”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

High risk No placebo control - blinding not mentioned but presumably
there was none

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to permit judgement

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Quote: “Follow-up assessment of patients’ condition was per-
formed by physicians who did not participate in the initial ran-
domization.” - not clear from this that outcome assessment was
blinded, though this is probably what it means. “... all of them
were followed up every 4 weeks in the outpatient clinic; and
nonvertebral fractures, if any, were recorded. ” Not clear whether
they were confirmed from medical records or X-ray

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “The number of falls per a subject was also recorded
during the 2-year follow-up period”. No information on method
of recording falls given. Fractures were recorded by follow-up
every 4 weeks in outpatient clinic but it doesn’t say falls were
recorded in the same way
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Schrijnemaekers 1995

Methods RCT

Participants Setting: Sittard, The Netherlands
N = 222
Sample: people living at home (N = 146) or in residential homes (N = 76) (70% women)
Age (years): 70% aged 77 to 84, 30% ≥ 85
Inclusion criteria: aged ≥ 75; living at home or in one of 2 residential homes; having
problems with ≥ 1 of the following: IADL, ADL, toileting, mobility or fallen in last 6
months, serious agitation or confusion; informed consent from participant and their GP
Exclusion criteria: living in nursing home; received outpatient or inpatient care from
geriatric unit in previous 2 years

Interventions 1. Comprehensive assessment in outpatient geriatric unit (geriatrician, psychologist,
social worker); advice to participant and GP about treatment and support
2. Control: usual care

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study Follow-up for 3 years but this paper reports results at 6 months

Notes Included in this review as the majority of participants were living at home (N = 146)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Stratified by living condition (home versus home for the elderly)
then “randomly allocated” by researcher in blocks of 10

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Unclear whether data collectors were blind to alloca-
tion

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall. Falls ascertained retrospectively at inter-
view. Presume asked about falls in previous 6 months
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Sherrington 2004

Methods RCT

Participants Setting: Sydney, Australia
N = 120
Sample: identified through 6 hospitals in Sydney following hip fracture (79% women)
Age (years): mean 79 (SD 9), range 57 to 95
Inclusion criteria: community-dwelling; recent hip fracture
Exclusion criteria: severe cognitive impairment; medical conditions; complications from
fracture resulting in delayed healing

Interventions 1. Weight-bearing home exercise group
2. Non weight-bearing home exercise group
3. Control: no intervention

Outcomes 1. Number of people falling

Duration of the study 4 months

Notes Data obtained from authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “the randomisation schedule was produced with a ran-
dom numbers table in blocks of six”

Allocation concealment (selection bias) Low risk Quote: “Sealed in opaque envelopes”
Comment: probably done as research group has described “con-
cealed allocation” in previous study

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of their group
allocation. Assessors not blind to group allocation

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective recall. Falls data collected at home visits at 1 and
4 months
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Shigematsu 2008

Methods RCT

Participants Setting: Kawage, Mie, Japan
N = 68
Sample: randomly selected people meeting inclusion criteria (63% women)
Age (years): mean 69 (SD 3)
Inclusion criteria: 65 to 74 years old; community-dwelling
Exclusion criteria: severe neurological or cardiovascular disease; mobility-limiting or-
thopaedic conditions

Interventions 1. Exercise intervention: square-stepping exercises (forward, backward, lateral and
oblique steps on a marked mat 250 cm long); supervised group sessions 70 min (30
warm up and cool down) 2 x per wk for 12 wks. Group “further divided” at end of 12
wks, and half (N = 16) continued with sessions “from December 2004 through February
2005”, i.e. a further 12 wks
2. Exercise intervention: outdoor supervised walking session 40 min, 1 x per wk for 12
wks. As above, half (N = 18) continued walking for a further 12 wks

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of people with adverse effects
Other outcomes reported but not included in this review

Duration of the study 1 year with 8 months follow-up after the intervention

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomly allocated.. by a public health nurse who
used a computerized random number generation program in
which the numbers 0 and 1 corresponded to the two groups,
respectively”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Study described as “single-blind”, presumably meaning that par-
ticipants were blind to whether they were in the intervention or
control groups as both groups received an exercise intervention.
Treatment personnel presumably unblinded but judge that lack
of blinding unlikely to introduce bias.

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Study described as “single-blind” because both groups received
an exercise intervention. Assessors presumably unblinded
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Shigematsu 2008 (Continued)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “All the persons received a pre-paid postcard at the be-
ginning of each month, which they returned at the beginning
of the next month”. Instructed to record falls on a daily basis.
Phoned or face-to-face interview if falls reported

Shumway-Cook 2007

Methods RCT

Participants Setting: USA
N = 453
Sample: volunteers recruited by advertising etc (77% women)
Age (years): mean 75.6 (SD 6.3), range 65 to 96
Inclusion criteria: aged ≥ 65, community-dwelling, able to speak English, have a primary
care physician they had seen in last 3 years, able to ambulate independently (with or
without cane or walker), willing to attend exercise classes for at least 6 months, have
access to transportation.
Exclusion criteria: more than minimal hearing or visual problems, regular exercise in
previous 3 months, unable to complete 10 ft ’Timed up and Go’ test in < 30 seconds, 5
or more errors on Pfeiffer Short Portable Mental Status Questionnaire

Interventions Both groups completed health history questionnaire at randomisation
1. Intervention: group exercise class (1 hour, 3 x per wk for up to 52 wks), 6 hours of
fall prevention classes, fall assessment summary (based on initial questionnaire) sent to
participants’ primary care physician plus copy of fall prevention guideline (AGS/BGS
2001)
2. Control: usual care plus 2 fall prevention brochures

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer random number generator used to generate sequence

207Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Shumway-Cook 2007 (Continued)

Allocation concealment (selection bias) Low risk Randomised using centralised randomisation scheme, accessed
by telephone

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Unclear whether staff who confirmed falls by tele-
phone were blinded.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falling ascertained by 12-monthly calendars with
telephone follow-up

Shyu 2010

Methods RCT

Participants Setting: medical centre, northern Taiwan
N = 162
Sample: admitted to hospital for an accidental single side hip fracture (69% women)
Age (years): mean 78.2 (SD 7.8)
Inclusion criteria: aged ≥ 60; received hip arthroplasty or internal fixation; able to
perform full range of motion; prefracture Chinese Barthel Index > 70
Exclusion criteria: severely cognitively impaired; terminally ill

Interventions 1. Multidisciplinary programme (geriatric consultation services, a continuous rehabili-
tation programme, discharge planning services)
2. Control: usual care

Outcomes 1. Number of fallers

Duration of the study 2 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Shyu 2010 (Continued)

Random sequence generation (selection
bias)

Low risk Quote: “The randomization was conducted using flip of coin
by a neutral third party who was not involved in delivering the
intervention or assessing outcomes”

Allocation concealment (selection bias) Unclear risk Insufficient detail to allow a definite judgement. Quote: “Those
persons who agreed to participate were randomly assigned to
an experimental or control group at the time of admission. The
randomization was conducted using flip of coin by a neutral
third party who was not involved in delivering the intervention
or assessing outcomes”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Insufficient information to permit judgement

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Ascertained by self report from the participant to an unblinded
evaluator

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls High risk Quote: “Occurrence of falls and mortality were assessed by self
report of patients and family caregivers.” “All subjects were as-
sessed at 1, 3, 6, 12, 18, and 24 months after discharge”. No
mention of concurrent collection of data and recall appears to
be over periods longer than 1 month

Skelton 2005

Methods RCT

Participants Setting: United Kingdom
N = 100
Sample: women recruited using posters, newspapers and radio stations
Age (years): mean 72.8 (SD 5.9)
Inclusion criteria: aged ≥ 65; living independently in own home; ≥ 3 falls in previous
year
Exclusion criteria: acute rheumatoid arthritis; uncontrolled heart failure or hyperten-
sion; significant cognitive impairment; significant neurological disease or impairment;
previously diagnosed osteoporosis

Interventions 1. FAME exercise class 1 hour, 1 x per wk for 36 wks plus home exercises 30 min 2 x
per wk
2. Control: no exercise class. Home-based seated exercises 2 x per wk

Outcomes 1. Rate of falls
2. Number of people falling
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Skelton 2005 (Continued)

Duration of the study 36 wks

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly allocated (blind)”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group allo-
cation. Quote: “The information from the diaries was recorded
by an observer blinded to the subject’s group who also contacted
subjects if diaries had not been returned for two weeks or more.
”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Both groups completed daily falls diaries... Diaries were
returned every 2 weeks by post to the investigator...” Telephone
contact if dairies not returned for 2 weeks or more

Smith 2007

Methods RCT

Participants Setting: Wessex, United Kingdom
N = 9440
Sample: recruited from 111 general practice registers (54% women). Mainly community-
dwelling (98%)
Age (years): mean (IQR) 79.1 (76.9 to 82.6)
Inclusion criteria: aged ≥ 75
Exclusion criteria: current cancer; history of treated osteoporosis; bilateral total hip
replacement; renal failure; renal stones; hypercalcaemia; sarcoidosis; taking at least 400
IU of vitamin D supplements already
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Smith 2007 (Continued)

Interventions 1. 300,000 IU ergocalciferol (vitamin D2) by intramuscular injection every autumn for
3 years
2. Placebo

Outcomes 1. Number of people falling
2. Number sustaining a fracture
Falls a secondary outcome of the study. Other outcomes reported but not included in
this review

Duration of the study 3 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Individual randomisation within blocks at each practice by al-
location of consecutively numbered ampoules

Allocation concealment (selection bias) Low risk Individual randomisation within blocks at each practice by al-
location of consecutively numbered ampoules

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Placebo-controlled randomised trial

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blind to their group
allocation (placebo-controlled trial)

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Fractures reported by participants who were blind to their group
allocation (placebo-controlled trial). Quote: “A fracture was
treated as confirmed if it met two of the three criteria: report by
study subject; report by practice; and confirmation from hospi-
tal records.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospective. Quote: “Information on falls ... was obtained at
annual review (12, 24 and 36 months) by the practice nurse and
on incident fractures by postal questionnaire at 6, 12, 18, 24,
30 and 36 months.”
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Smulders 2010

Methods RCT

Participants Setting: Nijmegan, Netherlands
N = 96
Sample: identified from databases of DXA scans, mail out to members of Dutch Osteo-
porosis Patient Council; advertising (94% women)
Age (years): mean 71.0 (SD 4.7)
Inclusion criteria: community-dwelling; aged > 65; osteoporosis (DXA; femoral neck
or lower back T score ≤ -2.5); ≥ 1 falls in previous year; able to walk 15 min without
walking device
Exclusion criteria: severe cardiac, pulmonary, or musculoskeletal disorders or disorders
associated with higher fall risk (e.g. neurologic disorders)

Interventions 1. Nijmegen Falls Prevention Program (NFPP): 1 education session then 10 exercise
sessions during 5.5 wks (obstacle course, walking exercises, weight-bearing exercises,
correction of gait abnormalities, and training in fall techniques). Delivered by PTs and
OTs
2. Control: usual care

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes not included in this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “After a baseline assessment M1, the researcher per-
formed block randomization using non-see-through envelopes.
The probability of allocation to the exercise group was indepen-
dent of recruitment method.”

Allocation concealment (selection bias) Unclear risk Non-see-through envelopes but not sequentially numbered

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel aware of allocated groups

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Fall calendars were scored by an independent researcher
who was blinded to group allocation.”

Blinding of outcome assessment (detection
bias)
Fractures

High risk Fractures self reported and no mention of confirmation by radi-
ological examination or from primary care case records
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Smulders 2010 (Continued)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “After the intervention had ended, participants registered
their falls for 1 year on fall calendars that had to be returned
every month… When no fall calendar was received within 2
weeks after the start of the month, the participant was reminded
by telephone.”

Spice 2009

Methods RCT (cluster-randomised, 18 general practices)

Participants Setting: Winchester, United Kingdom
N = 516
Sample: patients in 18 general practices (proportion of women not stated)
Age (years): mean 82
Inclusion criteria: aged ≥ 65; community-dwelling; history of at least 2 falls in previous
year; not presenting to A&E with index fall
Exclusion criteria: none described

Interventions 1. Secondary care intervention: multidisciplinary day hospital assessment by physician,
OT, and physiotherapist
2. Primary care intervention: health visitor/practice nurse falls risk assessment/referral
3. Control: usual care

Outcomes 1. Number of fallers

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Cluster-randomised. Quote:
“Practices were stratified into urban (three)
and rural (fifteen) and randomly allocated
to the three arms, in blocks of three, using
a random number generator on a Hewlett
Packard 21S pocket calculator”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment
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Spice 2009 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Participants and personnel not blind to
group allocation. Quote: “Blinding to the
intervention group of those collecting and
analysing data was impractical.”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Follow-up monthly using postcards, with a
phone call if a card not returned

Spink 2011

Methods RCT

Participants Setting: La Trobe University Health Sciences Clinic, Bundoora, Victoria, Australia
N = 305
Sample: podiatry services patient database, and advertising (69% women)
Age (years): mean 73.9 (SD 5.9)
Inclusion criteria: aged ≥ 65; community-dwelling; ≥ 1 falls in past year or score > 1
on physiological profile assessment tool; disabling foot pain
Exclusion criteria: lower limb amputation; Parkinson’s disease; active plantar ulceration;
cognitive impairment; unable to walk 10 m without a walking aid; limited English
language skills; leg surgery or planned leg surgery within 3 months of initial assessment

Interventions 1. Intervention: “multifaceted podiatry”: outdoor footwear assessment and advice (AUD
100 voucher towards purchasing more appropriate footwear); orthoses (customised in-
soles to accommodate plantar lesions) if not already wearing customised orthoses; home-
based foot and ankle exercises (30 min 3 x per wk for 6 months); a falls prevention
education booklet; plus “routine podiatry care” (see below)
2. Control: “routine podiatry care” (see below)
Both groups continued with any podiatry treatment they were already receiving, and
were offered free routine podiatry care, i.e. nail trimming, callus, and corn reduction for
1 year

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes not reported in this review

Duration of the study 1 year

Notes

214Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Spink 2011 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Permuted block randomisation will be undertaken” us-
ing an interactive voice response telephone service provided by
the National Health and Medical Research Council Clinical Tri-
als Centre at the University of Sydney

Allocation concealment (selection bias) Unclear risk Quote: “One investigator (MJS, who administered the interven-
tion) used an interactive voice response telephone service pro-
vided by the National Health and Medical Research Council
Clinical Trials Centre at the University of Sydney to carry out
permuted block randomisation with mixed block lengths of four
and six participants.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Neither participants nor personnel were blind to intervention
group. Unclear whether this would have introduced bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “When a fall occurs, specific details about fall injuries
will be obtained through structured telephone interviews. If falls
calendars are not returned at the end of each month, research
staff will contact the participants by telephone to obtain the
missing data.”
For secondary outcomes “All participants will be assessed at base-
line and at six months by an assessor blinded to group allocation.
” So presume also true for falls (primary outcome)

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Quote: “When a fall occurs, specific details about fall injuries will
be obtained through structured telephone interviews.” Assessors
might have been blinded to group allocation (see above) but no
mention of confirmation of fractures

Incomplete outcome data (attrition bias)
Falls

Low risk

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls … will be monitored using monthly mail-out cal-
endars. When a fall occurs, specific details about fall injuries will
be obtained through structured telephone interviews. If falls cal-
endars are not returned at the end of each month, research staff
will contact the participants by telephone to obtain the missing
data.”
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Steadman 2003

Methods RCT.

Participants Setting: London, United Kingdom
N = 198
Sample: attendees at a hospital multidisciplinary falls clinic (80% women)
Age (years): mean 82.7 (SD 5.6)
Inclusion criteria: ≥ 60 years; Berg Balance Scale < 45 after “adequate management of
potential risk factors”
Exclusion criteria: amputation; unable to walk 10 metres; recent stroke; progressive
neurological disorder; unstable medical condition; severe cognitive impairment

Interventions 1. Enhanced balance training. Conventional physiotherapy plus balance training 45 min,
2 x per wk for 6 wks
1. Control: conventional physiotherapy alone

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 24 wks, but falls data collected for previous month at 6, 12 and 24 wks after randomi-
sation. Data from 24 wks used in analysis in the review

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “computer generated random numbers”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Study described as “single-blind” - both groups received an in-
tervention. Quote: “A therapist who was not involved with ran-
domization or delivering the interventions completed baseline
and outcome assessments”

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Interval recall. Falls data collected for previous month at 6 weeks,
12 weeks and 24 weeks
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Steinberg 2000

Methods RCT (cluster-randomised). 4 groups with approximately equal numbers formed from 2
or 3 National Seniors Branches. Groups randomly allocated to 1 of 4 interventions

Participants Setting: Brisbane, Queensland, Australia
N = 252
Sample: volunteers from branches of National Seniors Association clubs (79% women)
Age (years): mean 69; range 51 to 87
Inclusion criteria: aged ≥ 50; National Seniors Club member; with capacity to under-
stand and comply with the project
Exclusion criteria: none stated

Interventions Cumulative intervention
1. Control: oral presentation; video on home safety; pamphlet on fall risk factors and
prevention
2. Intervention 1. plus exercise classes designed to improve strength and balance, 1 hour
per month, for 17 months; exercise handouts; gentle exercise video to encourage exercise
between classes
3. Intervention 2. plus home safety assessment and financial and practical assistance to
make modifications
4. Intervention 3. plus clinical assessment and advice on medical risk factors for falls

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study Follow-up commenced after start of all components for each intervention. 17 months
but varied between groups

Notes Younger, healthier and more active sample than elderly population as a whole

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Groups were randomly allocated
to receive the four interventions”

Allocation concealment (selection bias) High risk Cluster-randomised. Possibility of partici-
pants joining group after randomisation

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk 4 intervention groups. Blinding of partic-
ipants and treatment personnel not men-
tioned in report, but unlikely. Insufficient
evidence to make judgement on impact of
lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were
aware of their group allocation. Blinding of
assessors analysing data and making tele-
phone contact not described.
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Steinberg 2000 (Continued)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls were monitored prospectively
using a daily calendar diary to minimise
bias.” Diary returned monthly. Telephone
follow-up of reported falls and no monthly
returns

Stevens 2001

Methods RCT. Some clusters. Study population stratified by age (< 80 years and > 80 years)
and sex. Within strata index recruits allocated in 2:1 ratio to control or intervention.
Coinhabitants assigned to same group as index recruit

Participants Setting: Perth, Australia
N = 1737
Sample: randomly selected from State Electoral Roll and telephone directory (52%
women)
Age (years): mean 76
Inclusion criteria: aged ≥ 70; living independently; cognitively intact and able to speak
and write in English; anticipated living at home for 10/12 coming months; could make
environmental changes inside the home; had not fitting of ramps and grab rails etc
Exclusion criteria: if living with more than 2 other older people

Interventions 1. Intervention: 1 home visit by nurse to confirm consent, educate about how to recognise
a fall, and complete the daily calendar. Sent information on the intervention and fall
reduction strategies to be offered. Intervention: home hazard assessment, installation of
free safety devices, and an educational strategy to empower seniors to remove and modify
home hazards (see ’Notes’).
2. Control: 1 home visit by nurse to confirm consent, educate about how to recognise a
fall, and complete the daily calendar

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 1 year

Notes Hazard list designed with OT input to include factors identified from literature and
existing check lists. 11 hazards included. All identified hazards discussed with subjects
but only the 3 most conspicuous or remediable selected to give specific advice on their
removal or modification. Safety devices offered at no cost and installed by tradesman
within 2 wks of visit

Risk of bias
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Stevens 2001 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Study population divided into 4 strata de-
fined by age (< 80 years and > 80 years) and
sex. Within these strata index recruits al-
located in 2:1 ratio to control or interven-
tion. Coinhabitants assigned to same group
as index recruit

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to al-
located group but impact of non-blinding
unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were
aware of their group allocation. Blinding of
assessors analysing data and making tele-
phone contact not described.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Risk of bias in recall of falls Low risk Falls recorded on daily calendar

Suman 2011

Methods RCT

Participants Setting: rural Suffolk, United Kingdom
N = 369
Sample: recruited by post using GP’s age and sex register (62% women)
Age (years): mean 75.8
Inclusion criteria: community-dwelling; aged ≥ 65 years; high risk of falling (based on
5-item screening tool)
Exclusion criteria: none described

Interventions 1. Intervention: community-based assessment (20 to 25 min) at GP surgery using tool
developed for study plus referral to community PT or OT, own GP, or hospital-based
specialist fall service as appropriate
2. Control: comprehensive hospital-based assessment (30 to 45 min) at “falls clinic” by
consultant geriatrician with special interest in falls. Some advice plus referred to PT or
OT and seen that day
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Suman 2011 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Insufficient information to allow judgement. Quote: “randomly
allocated”

Allocation concealment (selection bias) Unclear risk Insufficient information to allow judgement. Quote: “The ran-
domisation process was carried out by asking an independent
third party to open the returned sealed envelopes in a numbered
sequence”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel aware of the intervention and that it
was a fall prevention intervention

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls diaries and telephone follow-up but unclear who made the
phone calls and whether they were blind to allocated groups

Blinding of outcome assessment (detection
bias)
Fractures

High risk Self reported via telephone to personnel who may or may not
have been blinded, and no mention of confirmation from X-ray
or medical notes

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Unclear risk Quote: “… both arms … were provided with a ”falls diary“
and asked to record any falls, injury related to a fall..” Only
3-monthly telephone follow-up and does not state how often
diaries were returned to researchers
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Suzuki 2004

Methods RCT

Participants Setting: Tokyo, Japan
N = 52
Age (years): mean 78 (SD 3.9), range 73 to 90
Sample and inclusion criteria: women in the Tokyo Metropolitan Institute of Gerontol-
ogy Longitudinal Interdisciplinary Study on Aging attending a comprehensive geriatric
health examination; living at home
Exclusion criteria: unable to measure muscle strength, poor mobility due to hemiplegia,
poorly controlled blood pressure, communication difficulties due to impaired hearing

Interventions 1. Intervention: exercise-centred fall prevention programme + home-based exercise pro-
gramme aimed at enhancing muscle strength, balance, and walking ability. 10 1-hour
classes (every 2 wks for 6 months) plus individual home-based exercises for 30 min 3 x
per wk
2. Control: pamphlet and advice on prevention of falls

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 20 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk States “randomized” but method of randomisation not described

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel not blind to allocated group but im-
pact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Does not state whether outcome assessors were blind
to allocation

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment
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Suzuki 2004 (Continued)

Risk of bias in recall of falls High risk Retrospective recall. Falls and fractures recorded retrospectively
at interview at 8 months and 20 months after intervention

Swanenburg 2007

Methods RCT

Participants Setting: Zurich, Switzerland
N = 24
Sample: probably female patients in Center for Osteoporosis of the Department of
Rheumatology
Age (years): mean 71.2 (SD 6.8)
Inclusion criteria: aged ≥ 65; living independently; with osteoporosis or osteopenia
Exclusion criteria: severe peripheral or central neurological disease known to influence
gait, balance or muscle strength; medical contraindications for exercise

Interventions 1. Intervention: vitamin 400 to 800 IU cholecalciferol and calcium 500 to 1000 mg/day
according to physician assessment at baseline plus 12 wk training programme to improve
balance, and a daily nutritional supplement enriched with proteins for 3 months
2. Control: vitamin 400 to 800 IU cholecalciferol and calcium 500 to 1000 mg/day
according to physician assessment at baseline plus leaflet on home exercises

Outcomes 1. Rate of falls
Other outcomes reported but not included in this review

Duration of the study 1 year

Notes Pilot study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Random assignment ... with a stratified randomisation
procedure.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and treatment personnel not mentioned
in report, but unlikely. Insufficient evidence to make judgement
on impact of lack of blinding.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Outcome assessors were blind to allocation
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Swanenburg 2007 (Continued)

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “Falls were assessed by interview at each assessment” post
intervention, 6, 9, and 12 months. Interval recall of 3-month
period

Tinetti 1994

Methods RCT (cluster-randomised). 16 treating physicians, matched in 4 groups of 4, into 2
control and 2 intervention in each group; enrolled subjects assigned to same group as
their physician

Participants Setting: Southern Connecticut, USA
N = 301
Sample: people enrolled with participating physicians (69% women)
Age (years): mean 77.9 (SD 5.3)
Inclusion criteria: aged > 70; community-dwelling; independently ambulant; at least
1 targeted risk factor for falling (postural hypotension, sedative/hypnotic use, use of >
4 medications, inability to transfer, gait impairment, strength or range of motion loss,
domestic environmental hazards)
Exclusion criteria: enrolment in another study; MMSE < 20; current (within last month)
participation in vigorous activity

Interventions 1. Interventions targeted to individual risk factors, according to decision rules and priority
lists. 3-month programme duration
2. Control: visits by social work students over same period

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture

Duration of the study 1 year

Notes Yale (New Haven) FICSIT trial. Cost-effectiveness analysis reported in Rizzo 1996.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Computerised randomization
program”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment
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Tinetti 1994 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and treatment per-
sonnel not mentioned in report, but un-
likely. Insufficient evidence to make judge-
ment on impact of lack of blinding.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were
aware of their group allocation. Outcome
assessors blinded to assignment

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Fractures reported by participants who
were aware of their group allocation. Out-
come assessors blinded to assignment. Un-
clear whether medical records or radiology
reports were used to confirm fractures.

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls “recorded on a calendar
that subjects mailed to the research staff
monthly.” Followed by personal or tele-
phone contact if no calendar returned or a
fall reported

Trivedi 2003

Methods RCT. Stratified by age and sex

Participants Setting: Suffolk, United Kingdom
N = 2686
Sample: recruited from British doctors study register and 1 GP patient register (24%
women)
Age (years): mean 75 (SD 5), range 65 to 85
Inclusion criteria: aged 65 to 85 years
Exclusion criteria: already taking vitamin D supplements; conditions with contraindi-
cations for vitamin D supplementation, e.g. renal stones, sarcoidosis, or malignancy

Interventions 1. Oral vitamin D3 supplementation (100,000 IU cholecalciferol) 1 capsule every 4
months for 5 years
2. Control: matching placebo 1 capsule every 4 months for 5 years

Outcomes 1. Number of people falling
2. Number sustaining a fracture
3. Adverse events
Other outcomes reported but not included in this review
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Trivedi 2003 (Continued)

Duration of the study 5 years

Notes Although fracture and major illness data collected every 4 months after capsules sent
out, falls data not collected until end of study. Falls not mentioned in statistical analysis
section of methods

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “randomised after stratification by age and sex”
Comment: probably done since earlier reports from
the same investigators clearly describe use of random
sequences

Allocation concealment (selection bias) Low risk Quote: “Ipswich pharmacy revealed the coding” at the
end of the study. So assume randomised centrally

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Placebo-controlled randomised trial

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blind to their
group allocation (placebo-controlled trial)

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Fractures reported by participants who were blind to
their group allocation (placebo-controlled trial). Con-
firmation of fracture outcomes appears to have oc-
curred only in participants who died, and the fracture
was recorded on the death certificate

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Retrospecive recall over 12-month period at the end of
5 years

Trombetti 2011

Methods RCT (cross-over at 6 months)

Participants Setting: Geneva, Switzerland
N = 134
Sample: volunteers recruited by advertising etc (96% women)
Age (years): 75.5 (SD 6.9)
Inclusion criteria: aged ≥ 65; community-dwelling; no previous experience of Jaques-
Dalcroze eurhythmics (except during childhood); high risk of falling (≥ 1 falls after the

225Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trombetti 2011 (Continued)

age of 65, impaired balance, or physically frail)
Exclusion criteria: neurological or orthopaedic disease seriously affecting gait and balance;
progressive or unstable medical conditions limiting participation; dependent on walking
aids, e.g. canes and walkers

Interventions 1. Intervention: music-based multitask exercise programme (Jaques-Dalcroze eurhyth-
mics) 1 h per wk for 6 months. Group exercises performed to improvised piano music
(walking to music, responding to changes in rhythmic patterns etc), sometimes with
manipulation of objects (e.g. percussion instruments, balls), gradually increasing in dif-
ficulty to challenge balance control
2. Control: received intervention after 6 months

Outcomes 1. Rate of falls
2. Number of people falling
Falls a secondary outcome. Other outcomes not included in this review

Duration of the study 1 year

Notes Falls data from 6 months (before cross-over) used for analysis in the review

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “subjects were randomized … according to a
computer-generated list … using a permuted block
randomization design”

Allocation concealment (selection bias) Low risk Quote: “subjects were randomized … according to a
computer-generated list prepared by an independent
statistician”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Participants and personnel carrying out the interven-
tion were aware of group allocation

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Participants self reported falls. Quote: “Participants
who failed to return the diary or provided incomplete
data were contacted by telephone.” Not clear whether
this assessor was blind to group allocation

Incomplete outcome data (attrition bias)
Falls

High risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment
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Trombetti 2011 (Continued)

Risk of bias in recall of falls Low risk Quote: “Falls were prospectively monitored for 12
months and recorded daily using a diary mailed
monthly to the study coordinator. Participants who
failed to return the diary or provided incomplete data
were contacted by telephone.”

Van Haastregt 2000

Methods RCT

Participants Setting: Hoensbroek, The Netherlands
N = 316
Sample: people registered with 6 general medical practices (66% women)
Age (years): mean 77.2 (SD 5.1)
Inclusion criteria: aged ≥ 70; community-dwelling; 2 or more falls in previous 6 months
or score 3 or more on mobility scale of Sickness Impact Profile
Exclusion criteria: bed ridden; fully wheelchair dependent; terminally ill; awaiting nurs-
ing home placement; receiving regular care from community nurse

Interventions 1. 5 home visits from community nurse over 1 year. Screened for medical, environmental,
and behavioural risk factors for falls and mobility impairment; advice, referrals, and
“other actions”
2. Control: usual care

Outcomes 1. Number of people falling

Duration of the study 18 months (12-month data used in analyses in the review)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation by computer-generated random numbers

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and nurses conducting home visits in intervention
group were not blinded. Partial blinding of other health profes-
sionals. Quote: “The doctors and healthcare staff dealing with
the participants were not told which patients were allocated to
the usual care group”. Insufficient evidence to make judgement
on impact of lack of blinding.
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Van Haastregt 2000 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Quote: “During follow up participants recorded falls
in a weekly diary.” No mention of blinding of study personnel
collecting data

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “During follow up participants recorded falls in a weekly
diary.”

Van Rossum 1993

Methods RCT (some clusters as people living together allocated to same group)

Participants Setting: Weert, The Netherlands
N = 580
Sample: general population sampled, not volunteers (58% women)
Age (years): range 75 to 84
Inclusion criteria: aged 75 to 84; living at home
Exclusion criteria: subject or partner already receiving regular home nursing care

Interventions 1. Preventive home visits by public health nurse 4 x per year for 3 years. Extra visits/
telephone contact as required. Check list of health topics to discuss. Advice given and
referrals to other services
2. Control: no home visits

Outcomes 1. “Falls”
Other outcomes reported but not included in this review

Duration of the study Follow-up at 1½ years and 3 years

Notes Cost analysis reported in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Stratified by sex, self rated health, compo-
sition of household and social class then
randomised by computer generated ran-
dom numbers. Participants in intervention
group then randomised to nurses

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment
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Van Rossum 1993 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and nurses conducting home
visits in intervention group were not
blinded. Insufficient evidence to make
judgement on impact of lack of blinding.

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were
aware of their group allocation. The in-
terviewers who collected data on falls in
the previous 6 months at the end of the
study were blinded. Quote: “The inter-
views were conducted by trained interview-
ers who were unaware of whether a partic-
ipant had been regularly visited by a nurse
or not.”

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment.
Insufficient information to permit judge-
ment

Risk of bias in recall of falls High risk Retrospective. Follow-up at 1½ years and
3 years by postal survey and interview. Falls
in previous 6 months recorded

Vellas 1991

Methods RCT

Participants Setting: Toulouse, France
N = 95
Sample: people presenting to their GP after a fall (65% women)
Age (years): mean 78
Inclusion criteria: community-dwelling; no biological cause for the fall; fallen less than
7 days previously
Exclusion criteria: hospitalised for more than 7 days after the fall; demented; sustaining
major trauma, e.g. hip fracture or other fracture; unable to mobilise or be evaluated
within 7 days of the fall

Interventions 1. Iskédyl® (combination of raubasine and dihydroergocristine) 2 droppers morning
and evening for 180 days
2. Control: placebo for 180 days

Outcomes 1. “Falls”

Duration of the study 180 days

Notes

Risk of bias
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Vellas 1991 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomised”. Method of randomisation not described.

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Placebo-controlled randomised trial

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were blind to their group
allocation (placebo-controlled trial). “Double blind” so assessors
also blind to group allocation

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Unclear risk Retrospective recall at 30, 60, 120, 180 days

Vetter 1992

Methods RCT (cluster-randomised by household)

Participants Setting: Wales, United Kingdom
N = 674
Sample: people on 1 GP’s patient list (% women not described)
Age (years): > 70
Inclusion criteria: aged > 70
Exclusion criteria: none listed

Interventions 1. Health visitor visits, minimum yearly, for 4 years, with advice on nutrition, environ-
mental modification, concomitant medical conditions, and availability of physiotherapy
classes if desired
2. Control: usual care

Outcomes 1. Number of people falling
2. Number sustaining a fracture

Duration of the study 4 years

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Vetter 1992 (Continued)

Random sequence generation (selection
bias)

Low risk Cluster-randomised by household “using
random number tables with subjects’ study
numbers and without direct contact with the
subjects”

Allocation concealment (selection bias) Low risk Randomised “using random number tables
with subjects’ study numbers and without
direct contact with the subjects”. Introduc-
tion of bias unlikely

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and health visitor conducting
home visits in intervention group were
not blinded. Insufficient evidence to make
judgement on impact of lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were
aware of their group allocation. Research as-
sistant who collected data had interviewed
all participants before randomisation; un-
clear whether she had remained blinded

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Fractures reported by participants who were
aware of their group allocation. Research as-
sistant who collected data had interviewed
all participants before randomisation; un-
clear whether she had remained blinded. For
reported fractures, “the case notes were re-
ferred to if clear answers were not obtained.
”

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falling status and fractures ascertained by
interview at end of study period

Vind 2009

Methods RCT

Participants Setting: Glostrup, Denmark
N = 392
Sample: contacted by post after ED treatment or hospital discharge (74% women)
Age (years): mean 74 (SD 6)
Inclusion criteria: aged ≥ 65; treated in ED or admitted to hospital because of a fall
Exclusion criteria: fall caused by external force or alcohol intoxication; not living locally;
institutionalised; unable to walk; terminally ill; impaired communication; described
as suffering from dementia in hospital notes or by staff; having a planned geriatric
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Vind 2009 (Continued)

intervention

Interventions 1. Intervention: comprehensive multifactorial intervention. Assessed by doctor (1 h),
and nurse and PT (1.5 h), during 2 visits to geriatric outpatient clinic. Team discussion
with senior geriatrician, interventions planned and offered to participants. Carried out
in clinic or referred to specialists. Included progressive, individualised exercise, drug
modification, treatment of untreated disease, advice or referral to ophthalmologist, etc.
(see Table 1 in Vind 2009 for details)
2. Control: usual care as planned in ED or during admission

Outcomes 1. Rate of falls
2. Number of people falling
3. Number of fractures (not number of people with fractures therefore no usable data)

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Participants were randomized by simple method, 1:1,
using a computer-generated random list and sealed envelopes; a
secretary not involved in the intervention performed random-
ization.”

Allocation concealment (selection bias) Low risk Quote: “… using a computer-generated random list and sealed
envelopes; a secretary not involved in the intervention performed
randomization.”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and/or intervention delivery personnel were not
blind to group allocation. There is insufficient information to
judge whether participants were blinded, or whether the out-
comes were likely to be affected by lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Quote: “Research assistants who were not aware of group allo-
cation followed all participants for 12 months. All participants
kept a falls diary and were instructed to record falls daily ... Par-
ticipants were telephoned monthly for collection of falls data.”

Blinding of outcome assessment (detection
bias)
Fractures

Low risk Self reported fractures confirmed from hospital records

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment
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Vind 2009 (Continued)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “All participants kept a falls diary and were instructed to
record falls daily and whether falls had caused injury resulting in
contact with a general practitioner or emergency department or
admission to the hospital. Participants were telephoned monthly
for collection of falls data.”

Von Stengel 2011

Methods RCT

Participants Setting: Erlangen-Nürnberg, Germany
N = 101 (see Notes)
Sample: women recruited by mail using health insurance company database
Age (years): mean 68.5 (SD 3.1), range 65 to 76
Inclusion criteria: postmenopausal; aged ≥ 65; independently community-dwelling
Exclusion criteria: diseases or medication affecting bone metabolism, neuromuscular
performance or falls; implants of the lower extremity or spine; eye diseases affecting the
retina; low physical capacity (< 50 W)

Interventions 1. Multifunctional training + whole body vibration: group training sessions (60 min, 2
x per week) + home training sessions (20 min, 2 x per week) for 1 year. Group sessions:
dancing aerobics, balance training, functional strength training + leg strength exercises
on vibration platform for last 15 min (platforms vibrated at frequencies from 25 to 35
Hz, amplitude 1.7 to 2.0 mm)
2. Control: light physical exercise and relaxation programme 1 x per wk 10 wks with
breaks of 10 wks between the blocks
Both groups received calcium and vitamin D supplements to ensure 1500 mg calcium
and 400 IE vitamin D per day, based on normal intake

Outcomes 1. Rate of falls
2. Number sustaining a fracture

Duration of the study 18 months

Notes Randomised into 3 groups: training group (TG N = 50), training + whole body vibration
(TGV N = 50), and control group (CG N = 51). Only TGV and CG included in the
analysis as 50 members of the TG group are also included in the larger TG group in
Kemmler 2010.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised by computer-generated age-stratified randomiza-
tion list
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Von Stengel 2011 (Continued)

Allocation concealment (selection bias) Low risk Quote: “The randomization ... was performed by an indepen-
dent statistician using a computer-generated age-stratified ran-
domization list.” Same procedure as Kemmler 2010 where ran-
domisation was carried out by a University department

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Quote: “In contrast to other exercise studies, we tried to blind
the study on the participant level by the implementation of sham
exercise for the control group. Participants were not informed
on the hypothesis and were unaware if they were in the real
or control group. Groups were trained separately in order to
prevent contact between the cohorts.”

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls self reported but “outcome assessors and research assistants
were not allowed to ask subjects about their allocated interven-
tion during the measurements.”

Blinding of outcome assessment (detection
bias)
Fractures

Unclear risk Participants and outcome assessors were blind to treatment
group. It is unclear whether in this study radiographic confir-
mation was conducted. Quote: “Injurious falls, defined as falls
associated with a trauma (contusion, sprain, luxation, or frac-
ture) leading to an ailment of more than 2 days, were assessed
separately”, i.e. not exclusively by diary

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Fall data were collected according to the PROFANE
recommendation ... by a prospective reporting method via cal-
endar.”

Voukelatos 2007

Methods RCT

Participants Setting: Sydney, Australia
N = 702
Sample: volunteers recruited through advertising (84% women)
Age (years): mean 69 (SD 6.5), range 69 to 70
Inclusion criteria: aged over 60; community-dwelling
Exclusion criteria: degenerative neurological disease; severely debilitating stroke;
metastatic cancer; severe arthritis; unable to walk across a room independently; unable
to use English

Interventions 1. Tai Chi classes 1 hour per wk for 16 wks (8 to 15 participants per class) at 24
community venues. Style of Tai Chi differed between classes: majority (83%) involved
Sun style, 2 classes (3%) Yang style, remainder (14%) involved a mixture of styles
2. Control: placed on 24 wk waiting list, then offered Tai Chi programme
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Voukelatos 2007 (Continued)

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 24 wks

Notes Cost-effectiveness analysis reported in Haas 2006

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Randomization list ... was prepared for each venue using
randomly permuted blocks of four or six”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and instructors conducting classes in intervention
group were not blinded. Control participants were asked not
to take classes during the study period, but may have accessed
other fall prevention interventions. Insufficient evidence to make
judgement on impact of lack of blinding

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Outcome assessors blinded to assignment

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Participants were given falls calendars and were in-
structed to record on the calendar each day for 24 weeks whether
they had had a fall.” Pre-paid postage calendars returned at the
end of each month, with telephone call if not returned within 2
weeks

Wagner 1994

Methods RCT

Participants Setting: Seattle, USA
N = 1559
Sample: ’healthy elderly’ people, HMO enrollees (59% women)
Age (years): mean 72
Inclusion criteria: aged ≥ 65; HMO members; ambulatory and independent
Exclusion criteria: too ill to participate as defined by primary care physician
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Wagner 1994 (Continued)

Interventions 1. 60 to 90-minute interview with nurse, including review of risk factors, audiometry
and blood pressure measurement, development of tailored intervention, motivation to
increase physical and social activity
2. Chronic disease prevention nurse visit
3. Control: usual care

Outcomes 1. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 2 years (1-year data used in analyses in the review)

Notes Risk factors identified: inadequate exercise, high-risk alcohol use, environmental hazards
if increased fall risk, high-risk prescription drug use, impaired vision, impaired hearing

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Randomized into three groups in a ratio of 2:1:2.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls were self reported at 1 year and 2 years by questionnaire,
with telephone interview if questionnaire was not returned.
Blinding of interviewers and data assessors not described.

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Falls retrospectively measured at 1 and 2 years by mailed ques-
tionnaire. Interviewed by phone if questionnaire not returned.
Data supplemented by computerised hospital discharge files
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Weber 2008

Methods RCT (cluster-randomised 15:3 ratio). Clusters were clinics with > 20 patients meeting
inclusion criteria

Participants Setting: rural Pennsylvania, USA
N = 620
Sample: patients in EPICCare database for Geisinger Health System (79% women)
Age (years): mean 76.8
Inclusion criteria: aged ≥ 70; community-dwelling; ≥ 4 active prescription medicines
and ≥ 1 psychoactive medication prescribed within last year
Exclusion criteria: none described.

Interventions 1. Intervention: standardised medication review by pharmacist or geriatrician using elec-
tronic medical record (EMR) system focusing on psychoactive medications, polyphar-
macy, and inappropriate dosages. Recommendations sent to primary physician via EMR
(only once). Primary physician could access guidelines via EMR system
2. Control: usual care with no access to EMR

Outcomes Falls but no useable data and no results that can be reported in the text. Cost analysis
reported

Duration of the study 15 months

Notes Cost analysis reported in primary reference

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “We then randomized clinic sites to
receive either the intervention or usual care.
” Insufficient information to permit judge-
ment

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment

Blinding of participants and personnel
(performance bias)
All outcomes

High risk No mention of any blinding; unlikely that
participants and study personnel could be
blinded

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Quote: “... patients were contacted by tele-
phone by a study nurse at months 1, 3, 6,
9, 12, and 15, who collected data on self
reported falls”
Quote: “To identify falls, we obtained data
on all medical encounters (inpatient hos-
pitalizations, emergency department en-
counters, and outpatient visits”. No men-
tion of blinding for either of these sources
of data
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Weber 2008 (Continued)

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Recall at 3-month intervals. Quote: “To
obtain direct information from patients
regarding self-reported fall rates, patients
were contacted by telephone by a study
nurse at months 1, 3, 6, 9, 12, and 15, who
collected data on self reported falls”. These
were combined in analysis with falls records
from routinely collected data

Weerdesteyn 2006

Methods RCT

Participants Setting: Nijmegan, The Netherlands
N = 58
Sample: recruited using newspaper advertisements (72% women)
Age (years): mean 74 (SD 6)
Inclusion criteria: ≥ 65 years; community-dwelling; ≥ 1 fall in previous year; able to
walk 15 min without a walking aid
Exclusion criteria: severe cardiac, pulmonary, or musculoskeletal disorders; patholo-
gies associated with increased falls risk, e.g. Parkinson’s disease; osteoporosis; using psy-
chotropic drugs

Interventions 3 arms described, but 1 not randomised
1. Low-intensity exercise programme: 1.5 hour, 2 x per wk for 5 wks. First weekly
session included gait, balance, and co-ordination training including obstacle avoidance.
Second session, walking exercises with changes of speed and direction, and practice of
fall techniques derived from martial arts
2. Control: no training

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes reported but not included in this review

Duration of the study 7 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Weerdesteyn 2006 (Continued)

Random sequence generation (selection
bias)

Unclear risk Quote: “Block randomization (3 blocks of 20) with gender strat-
ification with equal probability for either exercise or control
group assignment.”

Allocation concealment (selection bias) Unclear risk Quote: “The group allocation sequence was concealed (to both
researchers and participants) until assignment of interventions”.
“We had participants draw a sealed envelope with group alloca-
tion ticket from a box containing all remaining envelopes in the
block” (personal communication)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Falls reported by participants who were aware of their group
allocation. Outcome assessors were not blinded to assignment
(personal communication from Dr Weeredesteyn)

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls were monitored monthly using pre-addressed, re-
ply-paid fall registration cards.” Asked asked whether a fall had
occurred in the past month. Sent a reminder if no registration
card received

Whitehead 2003

Methods RCT

Participants Setting: community or low care residential care (hostel accommodation), Adelaide, Aus-
tralia
N = 140
Sample: patients presenting with a fall to A&E (71% women)
Age (years): mean 77.8 (SD 7.0)
Inclusion criteria: aged ≥ 65; fall-related attendance at A&E; community-dwelling or
in low care residential care (hostel accommodation)
Exclusion criteria: resident in nursing home; presenting fall related to a stroke, seizure,
cardiac or respiratory arrest, major infection, haemorrhage, motor vehicle accident, or
being knocked to the ground by another person; MMSE < 25; no resident carer; not
English speaking; living out of catchment area; terminal illness

Interventions 1. Home visit and questionnaire. “Fall risk profile” developed and participant given
written care plan itemising elements of intervention. Letter to GP informing him of
participant’s fall, inviting them to review participant, highlighting identified risk factors,
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Whitehead 2003 (Continued)

suggesting possible strategies (evidence based). GP also given 1-page evidence summary
2. Home visit. No intervention. Standard medical care from GP

Outcomes 1. Number of people falling
Primary outcome was uptake of prevention strategies, rather than falls

Duration of the study 6 months

Notes Potential strategies: review of medication use especially psychotropic drugs, home assess-
ment

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomisation and allocation schedules created by a researcher
external to the trial

Allocation concealment (selection bias) Low risk Randomised by a researcher external to the trial using numbered,
sealed, opaque envelopes

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were aware of their group
allocation. Outcome assessors blinded to assignment

Incomplete outcome data (attrition bias)
Fallers

High risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Falls ascertained by falls diary and phone calls monthly to en-
courage use of the diary

Wilder 2001

Methods RCT

Participants Setting: Wisconsin, USA
N = 60
Sample: “frail elderly” (proportion of women not stated)
Age (years): no description
Inclusion criteria: aged ≥ 75 years, living at home, using home services (i.e. Meals on
Wheels, Telecare or Lifeline)
Exclusion criteria: none described
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Wilder 2001 (Continued)

Interventions 1. Home modifications plus home exercise programme monitored by a “trained volunteer
buddy”
2. Simple home modifications
3. Control: no intervention

Outcomes 1. “Falls”

Duration of the study 1 year

Notes Abstract only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “randomly assigned” to 3 arms. Method not described.

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Does not state whether outcome assessors were blind
to allocation

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Unclear risk Falls monitored by weekly telephone calls. Interval recall over a
short period

Wolf 1996

Methods RCT

Participants Setting: Atlanta, USA
N = 200
Sample: residing in an independent living facility, recruited by advertising and direct
contact (81% women)
Age (years): mean 76.2 (SD 4.7)
Inclusion criteria: aged > 70; ambulatory; living in unsupervised environment; agreeing
to participate weekly for 15 wks with 4-month follow-up
Exclusion criteria: debilitating conditions, e.g. cognitive impairment, metastatic cancer,
crippling arthritis, Parkinson’s disease, major stroke, profound visual defects

241Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Wolf 1996 (Continued)

Interventions 3 arms:
1. Tai Chi Quan (balance enhancing exercise). Group sessions 2 x per wk for 15 wks.
(Individual contact with instructor approximately 45 min per wk)
2. Computerised balance training on force platform. Individual sessions 1 x per wk for
15 wks. (Individual contact with instructor approximately 45 min per wk)
3. Control: group discussions of topics of interest to older people with gerontological
nurse, 1 hour per week for 15 wks

Outcomes Used modified definition of a fall rather than agreed definition for FICSIT trials described
in Buchner 1993
1. Rate of falls

Duration of the study 8 months (range 7 to 20)

Notes Atlanta FICSIT trial (Province 1995). 1997 paper included under this Study ID reports
on a subgroup of the trial, reporting on outcomes other than falls

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Randomised using “computer-generated fixed randomization
procedure”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement.

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Does not state whether outcome assessors were blind
to allocation

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment. Insufficient informa-
tion to permit judgement

Risk of bias in recall of falls Low risk Falls ascertained by monthly calendar, or by monthly phone call
from project staff

Wolf 2003

Methods RCT (cluster-randomised by living facility)

Participants Setting: Atlanta, USA
N = 311 (N = 20 clusters)
Sample: congregate living facilities (independent living facilities) recruited in pairs by
whether Housing and Urban Development (N = 14) or private (N = 6). At least 15
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Wolf 2003 (Continued)

participants recruited per site (94% women)
Age (years): mean 80.9 (SD 6.2), range 70 to 97
Inclusion criteria: aged ≥ 70; ≥ 1 fall in previous year; transitioning to frailty
Exclusion criteria: frail or vigorous elderly; major cardiopulmonary disease; cognitive
impairment (MMSE < 24); contraindications for exercise, e.g. major orthopaedic con-
ditions; mobility restricted to wheelchair; terminal cancer; evidence of other progressive
or unstable neurological or medical conditions

Interventions 1. Intense Tai Chi (TC): 6 out of 24 simplified TC forms. 1 hour progressing to 90 min,
2 x per wk (10 to 50 min of TC) for 48 wks. Progressing from using upright support to
2 min of TC without support
2. Wellness education programme: 1 hour per wk for 48 wks. Instruction on fall pre-
vention, exercise and balance, diet and nutrition, pharmacological management, legal
issues, changes in body function, mental health issues. Interactive material provided but
no formal instruction in exercise

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 48 wks of intervention. Methods paper (Wolf SL et al. Controlled Clinical Trials 2001;22:
689-704) describes follow-up for 1 year post intervention by weekly phone calls but not
reported in Wolf 2003 or subsequently.

Notes “Transitioning to frailty” if not vigorous or frail; based on age, gait/balance, walking
activity for exercise, other physical activity for exercise, depression, use of sedatives,
vision, muscle strength, lower extremity disability (Speechley M et al. J Am Geriatr Soc
1991;39:46-52)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Facilities stratified by socioeconomic status
and randomised in pairs. Quote: “First site
in the pair was randomized to an interven-
tion. The second site received the other in-
tervention.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judge-
ment, although allocation of second site in
the pair could be predicted after the first
site was randomised

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing
the intervention not blind to allocated
group, but impact of non-blinding unclear
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Wolf 2003 (Continued)

Blinding of outcome assessment (detection
bias)
Falls and fallers

Low risk Falls reported by participants who were
aware of their group allocation. Outcome
assessors blinded to assignment

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Prospective. Falls recorded on forms and
submitted to instructor weekly + phone call

Woo 2007

Methods RCT

Participants Setting: Hong Kong, China
N =180
Sample: recruited by notices posted in 4 community centres in Shatin township (50%
women)
Age (years): mean 69 (SD 2.6), range 65 to 74
Inclusion criteria: able to walk > 8 m without assistance
Exclusion criteria: neurological disease which impaired mobility; shortness of breath or
angina on walking up 1 flight of stairs; dementia; already performing Tai Chi or resistance
training exercise

Interventions 1. Tai Chi using Hang style with 24 forms 3 x per wk for 52 wks
2. Resistance training exercises 3 x per wk using a Theraband, for 52 wks
3. Control: no exercise prescribed

Outcomes 1. Number of people falling
Falls a secondary outcome of this study. Other outcomes reported but not included in
this review

Duration of the study 1 year

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Computer generated blocked randomisation.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement
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Woo 2007 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

High risk Participants and personnel not blind to allocated group. Quote:
“Falls were ascertained by diary and reported to the staff running
the interventions.” (personal communication)

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “Falls were ascertained by diary and reported to the staff
running the interventions.” (personal communication) but this
could not apply to the control group

Wu 2010

Methods RCT

Participants Setting: Burlington, Vermont, USA
N = 64
Sample: volunteers recruited by advertising, referrals, flyers etc (84% women)
Age (years): mean 75.4 (SD 7)
Inclusion criteria: age ≥ 65; community-dwelling; at risk of falling (≥ 1 fall in past year
or ≤ 50% on ABC Scale); able to walk and do weight-bearing exercises with or without
assistive devices; no plans to be away > 2 wks during study period; sufficient cognition
and attention to follow directions; have a television (TV) and Internet access; sufficient
visual acuity to mimic instructor’s movements on TV screen; consenting; with primary
care physician approval to participate
Exclusion criteria: unable to ambulate/exercise independently; unable to travel to com-
munity centre; having certain exercise-limiting conditions including musculoskeletal,
cardiac, neurological, pulmonary etc

Interventions 24-form, Yang-style Tai Chi for 1 h/day, 3 days/wk for 15 wks
Delivered via 3 methods with same content and same instructor:
1. Telecommunication-based exercise (Tele-ex). Home-based, interactive via TV screen,
allowing group and their instructor to “meet”
2. Traditional community centre-based exercise (Comm-ex)
3. Home video-based exercise (Home-ex). DVD with 45 1-hour sessions + written
documentation

Outcomes 1. Falls (mean reduction in falls)
No poolable data. Other outcomes not included in this review

Duration of the study 15 wks

Notes
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Wu 2010 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Those who consented were enrolled in the study and
were randomly assigned into the Tele-ex, Commex, and Home-
ex groups. To ensure balance among the 3 groups on important
potential confounders, randomization was stratified by sex, age
(65-74y vs 75y), and time expected to be away during the study
period (1 wk vs 1-2 wk). Blocked randomization was used within
strata.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk All 3 groups received a fall prevention intervention (Tai Chi).
Unclear whether there is potential for performance bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Insufficient information to permit judgement

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Risk of bias in recall of falls High risk Quote: “Fall incidents were assessed by a Fall History Form that
recorded the number of falls in the past 12 months (at pretest)
and the past 15 weeks (at posttest)”

Wyman 2005

Methods RCT

Participants Setting: Minnesota, USA
N = 272
Sample: female Medicare beneficiaries in Twin Cities Metropolitan Area
Age (years): mean 79 (SD 6), range 70 to 99
Inclusion criteria: > 70 years; community-dwelling; mentally intact; ambulatory; ≥ 2
risk factors for falls; medically stable
Exclusion criteria: currently involved in regular exercise

Interventions 1. Multifactorial intervention: comprehensive fall risk assessment by nurse practitioner,
exercise (walking with weighted balance and co-ordination exercises), fall prevention
education, provision of 2 night lights, individualised risk reduction counselling. 12-week
intervention of alternating home visits and telephone calls, followed by tapered 16-week
computerised telephone monitoring and support
2. Control: health education on topics other than fall prevention. 12-week intervention
of alternating home visits and telephone calls. 12-week intervention of alternating home
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Wyman 2005 (Continued)

visits and telephone calls, followed by tapered 16-week computerised telephone moni-
toring and support

Outcomes 1. Rate of falls
2. Number of people falling

Duration of the study 2 years (1-year data used for rate of falls in the review analysis, 2-year data for risk of
falling as 1-year data unavailable)

Notes Cost description reported in Findorff 2007

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Quote: “Participants were stratified according to age group ...
and randomized using a permutated block design with varying
block sizes of four and six to assure that the number of partici-
pants was balanced in each treatment group.”

Allocation concealment (selection bias) Unclear risk Insufficient information to permit judgement

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Participants and personnel implementing the intervention not
blind to allocated group, but impact of non-blinding unclear

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Falls reported by participants who were aware of their group
allocation. Does not state whether outcome assessors were blind
to allocation

Incomplete outcome data (attrition bias)
Falls

Low risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment

Risk of bias in recall of falls Low risk Quote: “Falls were measured daily on a calendar that was mailed
in monthly.”

Yamada 2010

Methods RCT

Participants Setting: Kyoto, Japan
N = 60
Sample: people recruited using advertising in local press (% women not stated)
Age (years): not stated
Inclusion criteria: aged ≥ 65; community-dwelling; visited primary care physician in
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Yamada 2010 (Continued)

previous 3 yrs; MMSE ≥ 24; able to walk independently (with or without a cane): willing
to participate in group exercise classes lasting ≥ 6 months; access to transportation;
minimal hearing and visual impairments; no regular exercise in previous 12 months
Exclusion criteria: severe cardiac pulmonary, or musculoskeletal disorders; neurological
conditions associated with falling (stroke, Parkinson’s disease); osteoporosis; use of psy-
chotropic drugs

Interventions 1. Exercise class + trail-walking exercise: numbered flags at random positions in a 5 m x
5 m area. Participants walk as quickly and correctly from flag 1 to 15 in wk 1 to 8, from
flags 15 to 1 in wk 9 to 16. Flag positions changed for each session
2. Exercise class + indoor walking: instructed to attend supervised indoor walking session
(up to 30 min on 300-foot loop)
Standardised group exercise class: 20 min moderate-intensity aerobic exercise, 20 min
progressive strength training, 10 min flexibility + balance exercises, 10 min cool-down,
+ “exercises known to decrease fall risk”. 90 min, 1 x per wk for 16 wks

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review

Duration of the study 16 months

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk Quote: “Participants were block randomized in blocks of four”

Allocation concealment (selection bias) Low risk Quote: “Using this sequence, opaque envelopes bearing group
names were numbered and the 60 participants were then ran-
domly as signed to the TWE (n = 30) or walking (W) group (n
= 30)”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Both groups received an exercise intervention. Unclear whether
there was any risk of performance bias

Blinding of outcome assessment (detection
bias)
Falls and fallers

Unclear risk Unclear whether person ascertaining falls was blind to allocated
group

Incomplete outcome data (attrition bias)
Falls

Unclear risk See Appendix 3 for method of assessment

Incomplete outcome data (attrition bias)
Fallers

Low risk See Appendix 3 for method of assessment
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Yamada 2010 (Continued)

Risk of bias in recall of falls Low risk Quote: “The participants were asked to record any falls in fall
diaries that were mailed to the research assistants every month.”

A&E: hospital accident and emergency department
ABC Scale: Activities-specific Balance Confidence Scale
ADL: activities of daily living
AMT: abbreviated mental test
BMD: bone mineral density
BMI: body mass index
CCT: controlled clinical trial (quasi-randomised)
CSH: carotid sinus hypersensitivity
CSM: carotid sinus massage
DXA: dual-energy X-ray absorptiometry (a means to measure bone density)
ECG: electrocardiogram
ERT: estrogen replacement therapy
ED: emergency department
FAME: Falls Management Exercise
FICSIT: frailty and injuries: co-operative studies of intervention techniques
FROP-Com: Falls Risk for Older People in the Community assessment
GP: general practitioner
GPSS: Geriatric Postal Screening Survey
HMO: health maintenance organisation
HRT: hormone replacement therapy
IADL: instrumental activities of daily living. More complex than ADL, e.g. handling personal finances, preparing meals, shopping etc
IQR: interquartile range
m: metres
µg: microgram
MET: Melbourne Edge Test
MMSE: Mini Mental State Examination
NHS: National Health Service (United Kingdom)
NSAID: nonsteroidal anti-inflammatory drugs
ng: nanogram (multiply by 2.496 to convert to nanomoles/L)
nmol: nanomole
OT: occupational therapist
PT: physical therapist/physiotherapist
RCT: randomised controlled trial
SD: standard deviation
TUG: Timed Up and Go test
wk: week
x: times
25(OH)D: 25-hydroxy-vitamin D
<: less than
>: more than
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Aisen 2011 Multicentre RCT. Intervention: tramiprosate 100 mg or tramiprosate 150 mg bd versus placebo in people
with mild-to-moderate Alzheimer’s disease. Falls reported as adverse events

Alexander 2003 Controlled trial. Not strictly randomised. Intervention: multifactorial fall risk assessment in day care centres.
Falls outcomes

Alp 2007 RCT. Intervention: self management classes for osteoporotic women (post-menopausal or idiopathic os-
teoporosis). Falls outcomes for outdoor falls only. Not just older women (mean age minus 1 SD is < 60)

Armstrong 1996 RCT. Intervention: hormone replacement therapy in post menopausal women. Falls outcomes. Not just
older women: range 45 to 70, mean age minus 1 SD is < 60

Ashburn 2007 RCT. Intervention: exercise in people with Parkinson’s disease. Falls outcomes

Barr 2005 Controlled trial. 171 non-responders added to intervention group after randomisation. Intervention:
screening for fracture risk and GPs advised to prescribe calcium and vitamin D. Falls outcomes

Bea 2011 RCT. Intervention: hormone treatment (2 arms) versus control in postmenopausal women. Falls outcomes.
Not just older women (mean age minus 1 SD is < 60)

Berggren 2008 RCT. Intervention: multifactorial intervention in hospital after hip fracture. Reports falls 1 year after ran-
domisation. Excluded as a large proportion were not community-dwelling. Only 63% living independently
prior to admission, and 52% by 1 year

Chapuy 2002 RCT. Intervention: vitamin D plus calcium. Falls outcomes. Not community (intermediate nursing care
facilities)

Crotty 2002 RCT. Intervention: accelerated discharge and home-based rehabilitation after hip fracture. Falls reported
as adverse events

De Deyn 2005 RCT. Intervention: antipsychotic (aripiprazole) versus placebo in patients with Alzheimer’s disease. Only
falls caused by the medication (adverse events)

Dubbert 2002 RCT. Intervention: nurse counselling to begin a programme of walking. Injurious falls reported as adverse
events

Dubbert 2008 RCT. Intervention: counselling to increase walking and carry out home-based strength and flexibility
exercise. Injurious falls reported as adverse events

Ebrahim 1997 RCT. Intervention: brisk walking in post menopausal women. Falls outcomes. Not just older women (mean
minus 1 SD is < 60)

Edwards Ongoing multifactorial trial described in Edwards N, Cere M, Leblond D. A community-based intervention
to prevent falls among seniors. Family and Community Health 1993;15(4):57-65. No paper reporting
results identified. No reply to emailed enquiry
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(Continued)

Elley 2003 RCT (cluster-randomised). Intervention: activity counselling and Green Prescription to increase physical
activity in older people. Falls reported as adverse events

Faber 2006 RCT. Interventions: functional walking, Tai Chi. Not community (low and high-level nursing care facilities)

Gill 2002 RCT. Intervention: home-based intervention to prevent functional decline. Falls reported as adverse events

Graafmans 1996 Not RCT. An epidemiological study of risk factors for falls in a self selected subgroup from an RCT

Green 2002 RCT. Intervention: community physiotherapy programme for people with mobility problems at least 1
year post stroke. Falls outcomes

Inokuchi 2007 Not RCT. Study design changed to non-randomised controlled trial. Intervention: nurse-led community
exercise programme. Falls outcomes

Iwamoto 2005 RCT. Intervention: whole body vibration (WBV) plus alendronate versus alendronate. Aim to investigate
whether WBV enhanced effect of alendronate on BMD, bone turnover, and chronic back pain in people
with osteoporosis. Falls reported but only one person fell during 1-year follow-up in intervention group
versus 2 in control group

Jee 2004 RCT (pilot). Intervention: incorporating vision and hearing tests into aged care assessment. No falls
outcomes

Kerschan-Schindl 2000 Not RCT. Sample selected from controlled trial of home exercise programme. Falls outcomes

Kerse 2010 RCT. Intervention: home-based physical activity programme in people aged over 75 years with depression.
Falls reported as adverse events

Kiehn 2009 RCT. Intervention: exercise. Letter to the editor published 2009, with no falls outcomes. Unable to obtain
results from authors

Kruse 2010 RCT. Intervention: weight-bearing exercise in people with diabetic peripheral neuropathy. Falls outcomes.
Not just older people (mean age minus SD is = < 60)

Larsen 2005 RCT. 3 interventions: vitamin D plus calcium versus same plus home safety versus home safety alone.
Outcome: only ’severe’ falls leading to acute hospital admission

Lawton 2008 RCT. Intervention: exercise prescription for relatively inactive women. Not just older women (range 40 to
74, mean age minus 1 SD is < 60), and falls reported as adverse events

Lehtola 2000 RCT. Intervention: exercise. Translated from Finnish. Excluded because of apparent discrepancies in re-
porting of data. Clarification sought from authors but no response

McMurdo 2010 RCT. Intervention to increase physical activity in sedentary older people. Falls reported as adverse events

Means 1996 RCT (pilot). Intervention to test a performance measure. Both groups received the same exercise interven-
tion, with or without exposure to the functional obstacle course. Falls outcomes
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(Continued)

N0025078568 RCT of vestibular rehabilitation with falls outcomes due for completion 2001. Completed “a few years
ago” but yet to be written up (personal communication)

N0084162084 RCT with falls outcome completed in 2008. No paper published

N0105009461 RCT due for completion 2001 but no paper identified. Study incomplete in 2006 (personal communica-
tion), no response to subsequent emails

N0582105006 RCT due for completion in 2002 but no paper published

Orwig 2011 RCT. Intervention: progressive aerobic and resistance exercises to improve BMD in community-dwelling
older people after hip fracture. Falls recorded as adverse events

Peterson 2004 RCT. Intervention: muscle strength training in hip fracture patients post discharge. No falls outcomes.
Insufficient falls data to carry out reliable analysis (personal communication)

Reid 2008 RCT. Intervention: calcium supplementation. Falls outcomes. Not just older men (40 years and over, mean
age 57)

Ringe 2007 Possibly CCT (“alternate allocation” of “matched triplets” to one of 3 intervention groups). Intervention:
alendronate + alfacalcidol; alendronate and plain vitamin D; alfacalcidol alone. Not just older people (mean
age minus 1 SD is < 60) (all with osteoporosis)

Robertson 2001b Not RCT. Controlled trial in multiple centres. Intervention: home-based exercise. Same programme as in
Campbell 1997, Campbell 1999, and Robertson 2001a. Falls outcomes.

Rosie 2007 RCT. Intervention: functional home exercise. Falls reported as adverse events

Rucker 2006 Not RCT. Non-randomised “on-off ” time series scheme. Intervention: educational intervention. Falls
outcomes

Sakamoto 2006 RCT. Intervention: balance exercise. Residents of nursing care facilities and special nursing homes for the
aged, and the users of outpatient rehabilitation centres

Sambrook 2012 RCT (cluster-randomised). Intervention: increased sunlight. Falls outcomes. Participants are in interme-
diate care facilities, i.e. not community-dwelling

Sato 2005b RCT. Intervention: risedronate, vitamin D2, and calcium in women with dementia and probable
Alzheimer’s disease. Control: placebo risedronate, vitamin D2, and calcium. Not a comparison of fall pre-
vention interventions as both groups received vitamin D and calcium. Fractures primary outcome. Paper
reports change in number of fallers pre-post intervention in both groups

Sato 2006 RCT. Intervention: alendronate plus vitamin D for prevention of fractures in people with Parkinson’s
disease

Shaw 2003 RCT. Intervention: multifactorial intervention in cognitively impaired people. Falls outcomes. Majority
of participants not community-dwelling (79% of participants lived in high and intermediate nursing care
facilities)
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(Continued)

Shimada 2003 RCT. Interventions: balance training, gait re-education. Falls data obtained from authors but not available
by source population (62% community-dwelling and 38% institutionalised)

Singh 2005 RCT. Intervention: high versus low-intensity weight training versus GP care for depression. Falls reported
as adverse events

Sohng 2003 RCT. Intervention: community-based “fall prevention exercise programme” with no falls outcome

Stineman 2011 RCT. Intervention: exercise for African Americans with fall history. No falls outcome

Sumukadas 2007 RCT. Intervention: perindopril (ACE inhibitor) to improve muscle function. Falls reported as adverse
events

Teixeira 2010 RCT. Intervention: exercise plus medication in women with osteoporosis. Falls outcomes. Not just older
women (mean age minus 1 SD is < 60)

Tennstedt 1998 RCT. Intervention: to reduce fear of falling and increase activity levels. Falls reported as adverse events

Tinetti 1999 RCT. Intervention: home-based rehabilitation after hip fracture. Falls reported as adverse events

Vogler 2009 RCT. Intervention: exercises in people recently discharged from hospital. Falls reported as adverse events

Witham 2010 RCT. Intervention: vitamin D in older people with heart failure. Falls reported as adverse events

Wolfson 1996 RCT. Intervention: exercise. FICSIT trial. No falls outcome.

Xia 2009 RCT. Population-based multifaceted intervention. Falls outcomes based on random sample from partici-
pating communities

Yardley 2007 RCT. Intervention: Internet provision of tailored advice on strength and balance training. No falls outcomes

Yates 2001 RCT. Multifactorial intervention to reduce fall risk. No falls outcomes

Ytterstad 1996 Not RCT. Non-randomised controlled trial. Intervention: population-based. Falls outcomes

Zhang 2006 RCT. Intervention: Tai Chi. Title states “intervention study to prevent falls” but no falls outcomes

Zijlstra 2009 RCT. Intervention: cognitive behavioural group intervention to reduce fear of falling and activity avoidance.
Falls reported as adverse events

ACE: angiotensin-converting-enzyme
bd: twice a day
BMD: bone mineral density
CCT: controlled clinical trial
FICSIT: frailty and injuries: co-operative studies of intervention techniques
GP: general practitioner (family physician)
RCT: randomised controlled trial
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SD: standard deviation

Characteristics of studies awaiting assessment [ordered by study ID]

Adunsky 2011

Methods RCT (multicentre)

Participants Setting: 8 countries
N = 123
Sample: hip fracture patients
Inclusion criteria: aged ≥ 60; ambulatory; unilateral hip fracture; non-complicated surgical repair; no more
than 4 days after hip fracture; MMSE score ≥ 21
Exclusion criteria: hip fracture due to bone pathology other than osteoporosis, or major trauma, uncontrolled
thyroid disease, uncontrolled diabetes, cancer, uncontrolled hypertension; currently receiving systemic cor-
ticosteroids (10 mg/day); medications known to affect growth hormone secretion; end organ disease; neuro-
muscular or neurologic disease causing muscle weakness; recent signs or symptoms of coronary heart disease
(during 3 months prior to study); NYHA class-III or IV coronary heart failure (CHF); stroke and carpel
tunnel syndrome

Interventions 1. MK-0677 (ibutamoren mesylate) 25 mg/day to stimulate secretion of growth hormone
2. Control: placebo
All participants received vitamin D3 (400 IU/day)

Outcomes 1. Number of falls

Duration of the study Planned duration unclear. Terminated early (24 wks) due to adverse events (congestive heart failure)

Notes No description of how falls were monitored

Bighea 2011

Methods RCT

Participants Setting: Craiova, Romania
N = 80
Sample: women with osteoporosis
Age: not stated
Inclusion criteria: not stated
Exclusion criteria: not stated

Interventions 1. Home-based exercise and balance training programme
2. Control: “just with antiosteoporotic medication and advice on fall prevention”

Outcomes 1. Number of people falling
Other outcomes not included in this review

Duration of the study 10 months
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Bighea 2011 (Continued)

Notes Assume these 3 abstracts are interim reports of the same trial, possibly still ongoing. No full report identified
and unable to contact authors

Clemson 2012

Methods RCT

Participants Setting: metropolitan Sydney, Australia
N = 317
Sample: invited from Veteran’s Affairs databases and 3 GP databases
Age (years): 83.4
Inclusion criteria: community-dwelling people; aged ≥ 70; history of ≥ 2 falls or 1 injurious fall in past 12
months
Exclusion criteria: moderate-severe cognitive impairment; unable to walk independently; neurological con-
dition severely influencing gait and mobility; resident in a nursing home or hostel; any unstable or terminal
medical illness precluding planned exercises; no conversational English

Interventions 1. LiFE (Lifestyle approach to reducing Falls through Exercise) programme (progressive balance and strength
training embedded in daily life activities)
2. Structured programme: balance and lower limb strength exercises using ankle cuff weights, performed 3
times a week
3. Control: gentle/sham exercise
All interventions taught at home: the ’LiFE’ and ’Structured’ programmes over 5 sessions with 2 booster
visits and 2 phone calls; the control sham/gentle exercise group received 3 home visits and 6 phone calls

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review.

Duration of the study 1 year

Notes

Freiberger 2012

Methods RCT

Participants Setting: Erlangen, Germany
N = 280
Sample: recruited from health insurance company membership database (44% female)
Age (years): 76.1 (SD 4.1)
Inclusion criteria: community-dwelling adults; aged 70 to 90; fallen in the past 6 months or reported fear
of falling
Exclusion criteria: unable to ambulate independently; cognitive impairment (< 25 on the Digit Symbol
Substitution Test (DSST))
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Freiberger 2012 (Continued)

Interventions 1. “Strength and balance group”: strength and balance exercises only
2. “Fitness group”: strength and balance plus endurance training
3. “Multifaceted group”: strength and balance plus fall risk education
4. Control group
The interventions consisted of 32 1-hour group sessions in 16 weeks

Outcomes Falls and fallers (multiple fallers)

Duration of the study 3 years

Notes Previously excluded as 2007 paper was reported as an RCT but control group was not randomised. Number
randomised less in 2012 paper which reports 12 to 24-month data

Glendenning 2012

Methods RCT

Participants Setting: Perth, Western Australia
N = 686
Sample: women identified from GP lists and electoral rolls
Age (years): 76.7 (SD 4.0)
Inclusion criteria: aged > 70; registered with a GP; likely to attend 4 study visits over 9 months
Exclusion criteria: taking vitamin D supplements; cognitive impairment (MMSE < 24); “in the investigators
opinion would not be suitable for the study”

Interventions 1. Oral vitamin D (cholecalciferol) 150,000 IU administered every 3 months for 9 months + lifestyle advice
2. Control: placebo + lifestyle advice
Lifestyle advice: physical activity (optimally 30 min per day outside) and consuming 1300 mg calcium/d
using diet and/or supplements

Outcomes 1. Number of people falling
Other outcomes not included in this review

Duration of the study 9 months

Notes

Neelemaat 2012

Methods RCT

Participants Setting: Amsterdam, The Netherlands
N = 210
Sample: malnourished older adults newly admitted to an acute hospital (general internal medicine, rheuma-
tology, gastroenterology, dermatology, nephrology, orthopedics, traumatology, or vascular surgery)
Age (years): 74.5 (SD 9.5)
Inclusion criteria: aged ≥ 60; expected length of hospital stay > 2 days); malnourished (BMI ≤ 20.0 kg/m
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Neelemaat 2012 (Continued)

2, 5% or more self reported unintentional weight loss in the previous month, or 10% or more self reported
unintentional weight loss in the previous 6 months)
Exclusion criteria: dementia

Interventions 1. Nutritional intervention (energy- and protein-enriched diet, oral nutritional supplements, calcium-vitamin
D supplement, telephone counselling by a dietitian
2. Control: usual care

Outcomes Falls monitored for 3 months after discharge

Duration of the study 3 months post discharge

Notes Not all community-dwelling, but 88% were prior to admission

Pérula 2012

Methods RCT (cluster-randomised)

Participants Setting: 11 health centres in Córdoba, Spain
N = 404
Sample: recruited consecutively when attending health centre
Age (years): mean 76 (SD 4.2)
Inclusion criteria: aged ≥ 70; community-dwelling; able to walk independently; consenting
Exclusion criteria: institutionalised; immobilised, or bedridden; terminally ill or severe psychiatric illness
and have contraindications to physical exercise

Interventions 1. Multifactorial intervention (individual advice, information leaflet, physical exercise classes for 3 weeks
then home exercise, home visits)
2. Control: brief individual advice and information leaflet

Outcomes 1. Rate of falls
2. Time to first fall
3. Number of people falling

Duration of the study 12 months

Notes

Sach 2012

Methods Cost-effectiveness and cost-utility analysis alongside an included RCT (Logan 2010)

Participants Setting: community, UK
N = 204 (157 participants (82 interventions and 75 controls) used to perform the economic evaluation)
Inclusion criteria: people > 60 years of age; living at home or in residential care; history of a fall and having
called an emergency ambulance but were not taken to hospital
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Sach 2012 (Continued)

Interventions 1. Referral to community fall prevention services
2. Control: usual health and social care

Outcomes Incremental cost per fall prevented and incremental cost per QALY

Duration of the study 1 year

Notes Not added to Logan 2010 as identified too late for economic data to be included in review

Taylor 2012

Methods RCT

Participants Setting: 11 sites throughout New Zealand
N = 684
Sample: recruited through newspaper advertisements, local radio and television, posters and flyers in local
community centres, doctors’ and physiotherapists’ offices, libraries, and churches (73% women)
Age (years): mean 74.5
Inclusion criteria: community-dwelling; aged ≥ 65 (≥ 55 if Maori or Pacific Islander); history of ≥ 1 fall
in previous 12 mo or considered to be at risk of falling based on Falls Risk Assessment Tool (FRAT) score
≥ 1; medical clearance for low or moderate exercise programme
Exclusion criteria: unable to ambulate independently (with or without walking aid); chronic medical con-
dition limiting low- to moderate-intensity exercising; cognitive impairment (telephone MMSE < 23); par-
ticipated in Tai Chi within the last year; currently participating in an organised exercise programme aimed
at improving strength and balance

Interventions 1. Tai Chi (modified 10-form Sun style): hour long class 1 x per week for 20 weeks
2. Tai Chi (modified 10-form Sun style): hour long class 2 x per week for 20 weeks
3. Control: low-level exercise class (mainly seated and not targeting strength and balance) 1 x per week for
20 weeks

Outcomes 1. Rate of falls

Duration of the study 17 months

Notes

BMD: bone mineral density
BMI: body mass index
GP: general practitioner (family physician)
MMSE: Mini Mental State Examination
NYHA: New York Heart Association
RCT: randomised controlled trial
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Characteristics of ongoing studies [ordered by study ID]

ACTRN012606000023550

Trial name or title Healthy Steps: A trial of pedometer-based Green Prescription to improve physical activity, health-related
quality of life, and health and physical functioning in low-active older adults

Methods RCT

Participants Target sample size: 350
Inclusion criteria: aged ≥ 65; < 50 min of moderate physical activity over at least 5 days in a week; living
in Auckland for next 12 months; sufficient understanding of English to permit physician and telephone
counselling.
Exclusion criteria: walking contraindicated due to health problem; visually impaired, i.e. unable to read step
counts on a pedometer

Interventions Intervention: pedometer-based New Zealand Green Prescription (primary care physician counselling and
telephone counselling using motivational interviewing and cognitive behavioural techniques incorporating
step-based physical activity goals for 3 months)
Control intervention: conventional time-based Green Prescription (as above, but incorporating conventional
time-based physical activity goals for 3 months)

Outcomes Falls and injuries are secondary outcomes
Cost-effectiveness analysis

Starting date 1 March 2006

Contact information Prof G Kolt
School of Biomedical and Health Sciences
University of Western Sydney
Locked Bag 1797, Penrith South DC
NSW 1797
Email: g.kolt@uws.edu.au

Notes

ACTRN12607000017426

Trial name or title Individual nutrition therapy and exercise regime: A controlled trial of injured, vulnerable elderly (INTER-
ACTIVE trial)

Methods RCT

Participants N = 460
Inclusion criteria: community-dwelling, aged > 70, in hospital after a proximal femoral fracture, MMSE ≥

18/30, body mass index between 18.5 kg/m2 and 35 kg/m2

Exclusion criteria: pathological fracture, unable to give consent, medically unstable 14 days after surgery

Interventions 1. Intervention: 6-month individualised exercise and nutrition programme commencing within 14 days post-
surgery. Weekly home visits.
2. Attention control. Weekly social visits.
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Outcomes Falls monitored at weekly visit for 6 months. 12-month follow-up in the community

Starting date June 2007 to September 2009

Contact information Dr MD Miller
Department of Nutrition and Dietetics
Flinders University
Adelaide
South Australia
Australia
Email: michelle.miller@flinders.edu.au

Notes

ACTRN12607000018415

Trial name or title An evaluation of the Accident Compensation Corporation (ACC) Tai Chi programme in older adults: does
it reduce falls

Methods RCT. Central randomisation using specialist computer program (see: http://www.randomization.com/), strat-
ified by site and blocked to ensure balanced numbers over the 3 interventions

Participants Target sample size: 684
Inclusion criteria: men and women; over 65 years (55 years if Maori or Pacific Islander); history of at least 1
fall in the previous 12 months or have a falls risk factor according to the Falls Risk Assessment Tool (FRAT)
Exclusion criteria: unable to walk independently (with or without walking aid), chronic medical condition
that would limit participation in low-moderate exercise, severe cognitive limitations (telephone Mini Mental
State Examination score < 20), currently participating in an organised exercise programme of equivalent
intensity as the study intervention

Interventions All training sessions are of 1 hour duration for a 20-week period
1. Intervention: Tai Chi training 1 x week
2. Intervention: Tai Chi training 2 x week
3. Control: flexibility training 1 x week

Outcomes Falls at 20 wks, 6 months and 12 months

Starting date 30 August 2006 (closed; follow-up continuing)

Contact information Dr Denise Taylor
Physical Rehabilitation Research Centre
School of Physiotherapy
Auckland University of Technology (AUT)
Akoranga Campus
Northcote
Auckland
Telephone: +64 9 9219680
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ACTRN12607000018415 (Continued)

Email: denise.taylor@aut.ac.nz

Notes

ACTRN12607000206426

Trial name or title Community Care and Hospital Based collaborative Falls Prevention Project

Methods RCT

Participants Target sample size: 200
Inclusion criteria: male or female, aged ≥ 65, presenting to A&E or falls clinic, community-dwelling in Perth
north
Exclusion criteria: functional cognitive impairment, unable to speak or read English

Interventions 1. Intervention: community follow-up by support worker (8 hours over 2 to 3 wks) to review risk factors in
the home, strategies to reduce risk factors, assistance to implement Falls Action Plan provided by A&E or
clinic (see ANZCTR website for further details).
2. Control: no community follow-up after discharge

Outcomes Number of falls (falls calendar)

Starting date April 2007

Contact information J Johnson
Perth Home Care Services
30 Hasler Road
PO Box 1597
Osborne Park
Western Australia 6017
Australia

Notes Emailed author 3 August 2011 as still listed as “Not yet recruiting”. Email bounced

ACTRN12607000563460

Trial name or title Minimising disability and falls in older people through a post-hospital individualised exercise programme

Methods RCT

Participants N = 340
Sample: people recently discharged from hospital
Inclusion criteria: aged > 60
Exclusion criteria: medically unfit for exercise; progressive neurological condition; cognitive impairment;
nursing home resident
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Interventions 1. Home-based exercise programme: based on the Weight-bearing Exercise for Better Balance programme,
10 1-hour visits from a physiotherapist over 12 months. Individually prescribed exercises targeting postural
control (balance) and lower limb muscle strength (30 min 6 times a week for 12 months)
2. Control: usual care

Outcomes 1. Rate of falls

Starting date 2007

Contact information C Sherrington
The George Institute for Global Health
PO Box M201
Missenden Road
NSW 2050
Australia

Notes Data analysis in progress

ACTRN12610000576022

Trial name or title Frails’ Fall Efficacy by Comparing Treatments (EFFECT)

Methods RCT

Participants N = 80
Sample: people recruited via SGH geriatric medicine department, SGH Lifestyle Improvement Fitness En-
hancement Centre Osteoporosis and Bone Metabolism unit, SGH Physiotherapy Falls Clinic and public
volunteers
Inclusion criteria: aged 60 to 85; community-dwelling; ambulating independently; with fear of falling; able
to commit to 12-week intervention; moderately frail (SPPB score 5 to 9): speak or understand English,
Mandarin, or local dialects
Exclusion criteria: cognitively impaired; untreated medical conditions; life expectancy < 1 year; unstable
cerebral haemorrhage, pulmonary embolism, deep vein thrombosis or surgery in the past 3 months; a healing
fracture

Interventions 1. Intervention: Nintendo Wii Active (small group with PT supervision): 1 hr, 1 x per wk for 12 wks (10
min stretching, 20 min WiiActive game play including resistance band training, balance and co-ordination
training, calisthenics, and cardiovascular training, 15 min home exercise education, 15 min participant-
specific management) + home exercises 0.5 to 1 h 2 x per wk for 24 wks (progressive resistance training with
exercise bands) + home safety handout and advice
2. Control: traditional exercise group: as above but 20 min cardiovascular training instead of WiiActive game
+ home exercises as above + home safety handout and advice as above

Outcomes 1. Number of falls
2. Economic analysis
Other outcomes not included in this review

Starting date June 2010
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Contact information BC Kwok
Block 3 Level 1
Dept of Physiotherapy
Singapore General Hospital
Outram Road
Singapore 169608
Email: kwok.boon.chong@sgh.com.sg

Notes Falls efficacy the primary outcome. Falls not mentioned in trial registration form. Kwok 2011 states falls
monitored but no description of how they will be analysed

ACTRN12610000805077

Trial name or title RESTORE: Recovery exercises and Stepping On after fracture

Methods RCT

Participants Target sample size: 350
Inclusion criteria: people with a fall-related lower limb or pelvic fracture who have completed active physio-
therapy and/or rehabilitation and who are living at home or in a hostel
Exclusion criteria: residing in nursing home; Mini Mental State Examination (MMSE) < 24; insufficient
English language skills; inability to walk 10 metres despite assistance from another person or walking aid;
progressive neurological disease; a medical condition precluding exercise

Interventions 1. Home visits from a physiotherapist to prescribe an individualised exercise programme and use motivational
interviewing and goal setting to encourage behaviour change with regard to exercise, also offered the Stepping
On programme as implemented by the NSW Department of Health: weekly 2-hour group discussion sessions
for 7 weeks plus an additional booster session at 3 months
2. Usual care control

Outcomes 12-month follow-up. Rate of falls and the proportion of fallers in intervention and control groups

Starting date 2010

Contact information C Sherrington
The George Institute for Global Health
PO Box M201
Missenden Rd NSW 2050
Australia

Notes
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ACTRN12610000838011

Trial name or title CONFABS study (Concord Falls and Bone Service)

Methods RCT

Participants N = 400
Sample: men and women
Inclusion criteria: aged ≥ 65; ≥ 1 fall in preceding 12 months; community-dwelling (house, flat, retirement
village, hostel); independently mobile with or without walking aids; resident in the study area for the following
12 months
Exclusion criteria: cognitive impairment MMSE < 20/30; terminal illness with life expectancy less than
12 months; Parkinson’s disease or other neurodegenerative conditions; unable to understand English; had
comprehensive Geriatric Assessment in the preceding 12 m; has not attended a General Practitioner in the
preceding 12 months; no usual General Practitioner

Interventions Testing a service model for delivery of a fall prevention programme
1. Specialist Falls and Bone service - co-ordinated targeted multifactorial falls prevention interventions and
adequate assessment and treatment of osteoporosis. Initial nurse assessment, geriatrician assessment at wk 2,
wk 6, 4 months, 12 months. Treatment of osteoporosis (calcium and vitamin D), fall prevention co-ordinated
and arranged by the geriatrician (community-based physiotherapists, occupational therapists, and podiatrists)
etc
2. General Practice (GP) co-ordinated use of targeted multifactorial falls prevention interventions. Enhanced
GP service model with falls risk assessment and generic advice provided by the research team for co-ordination
by the GP. The GP is the usual practitioner caring for the participant. There will be no specific GP education,
but there exists ongoing education sessions given by the Principal Investigator to the local GP network as part
of continuing medical education

Outcomes 1. Rate of falls
2. Number of fallers
3. Number of injurious falls

Starting date 13 September 2010

Contact information Dr Nichola Boyle
Centre for Education and Research on Ageing
Building 18, Concord Hospital
Hospital Road
Concord, NSW 2139,
Australia
Telephone: +61 2 9767 8356
Email: nichola.boyle@sydney.edu.au

Notes
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Ferrer 2010

Trial name or title The OCTABAIX study

Methods RCT

Participants N = 328
Aged ≥ 85
Inclusion criteria: community-dwelling

Interventions 1. Multifactorial intervention. 3 home visits annually from trained nurse or physician. “Two face-to-face
interventions will be carried out”. Telephone calls to promote adherence
Control: routine primary care

Outcomes Falls and malnutrition

Starting date Not stated

Contact information A Ferrer
Centro de Atencion Primaria El Pla
Sant Feliu de Llobregat
Barcelona
Spain
Emaik: aferrer.cp.ics@gencat.cat

Notes

ISRCTN10538608

Trial name or title SAFER (Support and Assessment for Fall Emergency Referrals) Trial

Methods RCT (cluster-randomised)

Participants Setting: 3 ambulance services in England and Wales, United Kingdom
N = 72 paramedics
Sample: paramedics and their patients meeting the following inclusion criteria
Inclusion criteria: (patients) aged ≥ 65 years; living in study area but not in residential care, have called
emergency services as a result of a fall
Exclusion criteria: none

Interventions Intervention testing service delivery
1. Paramedic training in use of hand-held computerised clinical decision support (CCDS) to help decide who
needs hospital attendance, and who can be safely left at home with referral to community falls services
2. Control: usual emergency ambulance service care at each study site, i.e. a paper-based decision support
system in the form of a structured questionnaire

Outcomes 1. Time to first fall (identified by ED attendance or call for emergency services)
2. Number of falls (self reported)

Starting date 1 August 2006 (completed)
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Contact information Prof H Snooks
School of Medicine, Swansea University
Singleton Park
Swansea SA2 8PP
United Kingdom
Email H.A.Snooks@swansea.ac.uk

Notes

ISRCTN11861569

Trial name or title ISRCTN11861569

Methods RCT

Participants Setting: Quebec, Canada
N = 152
Sample: admitted to a geriatric day hospital programme
Age (years): mean (SD)
Inclusion criteria: aged > 65 yrs; high risk of falling (Berg balance scale score ≤ 49/56 and at least 1 accidental
fall in the previous 6 months); multiple disabilities; not cognitively impaired (> 65 at the 3MS test)
Exclusion criteria: unfit for physical activities following a medical assessment; presenting a mental or physical
condition incompatible with physical activities

Interventions 1. Intervention: Tai Chi: 1 hour, 2 x per day for 15 wks in groups of 4 to 6 subjects
2. Control: conventional physiotherapy balance training for 1 hour, 2 x per day for 15 wks

Outcomes 1. Falls per person year
2. Time to first fall
3. Cost-effectiveness

Starting date 1 October 2002 to 30 June 2007 (Completed)

Contact information Dr Michel Tousignant
Centre de recherche sur le vieillissement
I.U.G.S. - Pavillon D’Youville
1036, rue Belvédère Sud
Sherbrooke
J1H 4C4
Canada
Email: Michel.Tousignant@USherbrooke.ca

Notes One paper published but this doesn’t contain falls results or planned economic evaluation. Additional paper
submitted for publication 2011, but not yet accepted
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ISRCTN43453770

Trial name or title Promoting physical activity in people aged 65+ (ProAct65+)

Methods RCT (cluster-randomised, multicentre)

Participants Target sample size: 1200
Inclusion criteria: aged 65+; able to ambulate independently indoors and outdoors (with or without a walking
aid); able to take part in a group exercise class; living independently (i.e. not in residential or nursing care);
not receiving long-term physiotherapy
Exclusion criteria: ≥ 3 falls in the previous year; resting BP > 180/100 mmHg, tachycardia > 100 bpm,
uncontrolled hypertension, significant drop in BP during exercise recorded in the medical records or found
at initial assessment; psychiatric conditions which would prevent participation in an exercise class; medical
problems which the GP considers a contraindication to exercising, e.g. acute systemic illness, poorly con-
trolled angina; conditions requiring a specialist exercise programme, e.g. uncontrolled epilepsy, significant
neurological disease or impairment; significant cognitive impairment

Interventions 24 wk intervention
Arm 1: home-based exercise programme (OEP) (N = 400)
Progressive leg muscle strengthening and balance retraining exercises at home (30 min, ≥ 3 times per week)
, advised to walk ≥ 2 times per week for ≥ 30 min at a moderate pace, for 24 weeks. Trained peer mentors
will contact and visit the patients at their home at start. 3 more home visits/exercise sessions as required
Arm 2: community-based exercise programme (FaME) (N = 400)
Hour long PSI-delivered group exercise class in a local community centre for a maximum of 15 participants,
and 2 30-minute home exercise sessions (based on the OEP) per week, for 24 weeks. Participants will also be
advised to walk at least twice per week for up to 30 min at a moderate pace
Arm 3: ’treatment as usual’ group (n = 400)
24-month follow-up

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review

Starting date Anticipated 1 June 2008 to 31 May 2013

Contact information Prof S Iliffe
Department of Primary Care & Population Health
University College London
Rowland Hill Street
London NW3 2PF
United Kingdom

Notes
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ISRCTN48015966

Trial name or title The Chaos Clinic for prevention of falls and related injuries: a randomised, controlled trial

Methods Pragmatic randomised controlled trial

Participants Target sample size: 3200
Inclusion criteria: home-dwelling; aged ≥ 70; high risk for falling and fall-induced injuries and fractures

Interventions 1. Intervention: baseline assessment and general injury prevention brochure plus individual preventive mea-
sures by Chaos Clinic staff based on baseline assessment: physical activity prescription, nutritional advice,
individually tailored or group exercises, treatment of conditions, medication review, alcohol reduction, smok-
ing cessation, hip protectors, osteoporosis treatment, home hazard assessment and modification
2. Control: baseline assessment and general injury prevention brochure alone

Outcomes Falls and fall-related injuries, especially fractures
Measured by phone calls at 3 and 9 months, and on follow-up visits at 6 and 12 months from the beginning

Starting date January 2005 (completed)

Contact information Dr M Palvanen
The Urho Kaleva Kekkonen (UKK) Institute for Health Promotion Research
PO Box 30
Tampere
FIN-33501
Finland

Notes

ISRCTN57066881

Trial name or title The Home-Based Older People’s Exercise (HOPE) trial

Methods RCT (pilot study)

Participants Setting: Bradford, United Kingdom
Target sample size: 100
Sample: frail older people identified through case management service for community-dwelling, via GP
registers (housebound), day care centres, respite care, on discharge from intermediate care hospitals, elderly
medicine outpatient departments
Inclusion criteria: long-term chronic illness; housebound; no age limits
Exclusion criteria: unable to stand or walk independently; participating in an exercise programme; registered
blind; poorly controlled angina; severe dementia; receiving palliative care

Interventions 1. The HOPE programme: 12 wk progressive exercise intervention to improve strength, mobility, balance,
or aerobic capacity (5 repetitions progressing to 10 and 15, 3 x per day, 5 days per wk). Training manual +
weekly support from community PT
2. Control: usual care
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Outcomes Falls a secondary outcome in trial registration form but not in paper, which just states that falls will be
recorded. Not clear whether as an outcome or adverse events. Primary outcomes not included in this review

Starting date 15 July 2010

Contact information Dr AP Clegg
Institute for Health Research
Duckworth Lane
Bradford BD9 6RJ
United Kingdom

Notes

ISRCTN60481756

Trial name or title SAFER 2: Support and Assessment for Fall Emergency Referrals

Methods Cluster-randomised trial

Participants Setting: ambulance stations in 3 participating ambulance services (London, Wales, and East Midlands)
Sample: men and women making a 999 call for emergency services after a fall
Target sample size: 6548
Inclusion criteria: aged ≥ 65
Exclusion criteria: not living within study area

Interventions 7-month intervention
Intervention: emergency ambulance paramedics in randomised stations implement a protocol for older people
who have fallen which allows them to assess and refer appropriate patients to a community-based falls service
Control: continue to provide care according to their standard practice

Outcomes 1. Further emergency health care contacts (999 call or ED attendance) for fall per recruited faller and time
to first contact
2. Costs of care
Other outcomes not included in this review

Starting date April 2009

Contact information Prof Helen Snooks
Swansea University
Singleton Park
Swansea SA2 8PP
United Kingdom
Email: h.a.snooks@swansea.ac.uk

Notes Estimated date of publication late 2013. Protocol available at www.hta.ac.uk/protocols/200700010021.pdf
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ISRCTN68240461

Trial name or title Randomised trial of a multifaceted podiatry intervention for fall prevention in patients over 70 years of age

Methods RCT

Participants Target sample size: 890
Inclusion criteria: people aged > 70 years; history of 2 falls within the past 12 months or 1 fall which required
hospital attention; complete baseline or run-in data collection instruments adequately
Exclusion criteria: neuropathy; neurodegenerative disorder; dementia; unable to walk household distances
(10 m); lower limb amputee; already have adapted footwear which would not allow an orthotic to be fitted;
unable to read or speak English

Interventions 1. Multifaceted podiatry intervention consisting of footwear assessment and advice and financial assistance in
purchasing more appropriate footwear if required; routine podiatry care; foot orthoses; home-based foot and
ankle exercises; falls prevention leaflet based on National Institute for Health and Clinical Excellence (NICE)
guidance
2. Control: falls prevention leaflet based on NICE guidance

Outcomes 1. Rate of falls
2. Number of people falling
Other outcomes not included in this review.

Starting date 1 October 2011

Contact information David Torgerson
University of York, Department of Health Sciences
York Trials Unit, ARRC Building
Heslington YO10 5 DD
York, UK
Email: david.torgerson@york.ac.uk

Notes

ISRCTN71002650

Trial name or title Pre-FIT: Prevention of Fall Injuries Trial

Methods A 3-arm, cluster-randomised controlled trial with economic evaluation

Participants Target sample size: 9000
Inclusion criteria: people aged over 70 years living in the community, including people in sheltered accom-
modation
Exclusion criteria: living in nursing or residential care homes

Interventions 1. Advice: based on best practice guidelines and evidence for positive framing of information, e.g. improving
mobility
2. Exercise: based on the Otago Exercise Programme and delivered over at least 12 wks either on a group basis
or at home
3. Multi-Factorial Fall Prevention: based on the Tinetti programme and updated in a consensus building
exercise

270Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



ISRCTN71002650 (Continued)

Outcomes Primary outcome is peripheral fracture, expressed as number of people with any peripheral fracture, and
peripheral fracture rate per person years of observation
Secondary outcomes include health-related quality of life, fall rate per person years, time to first fracture,
resource use, and mortality

Starting date 1 April 2011

Contact information Pre-FIT Trial Co-ordinator
Warwick Clinical Trials Unit
Warwick University
Coventry CV4 7AL
Tel: +33 24 765 74656
Email: prefit@warwick.ac.uk

Notes

NCT00413933

Trial name or title Comprehensive interventions for falls prevention in the elderly

Methods RCT

Participants Target sample size: 200
Inclusion criteria: aged ≥ 65; ≥ 1 falls in past 12 months; belonging to Clalit HMO; mobile outdoors without
wheelchair.Exclusion criteria: seriously ill, e.g. dyspnoea with light exercise, unstable heart disease; MMSE <
18

Interventions 1. Intervention: multidisciplinary assessment by geriatrician, physiotherapist, and OT (home hazard assess-
ment) plus at least 1 of the following: recommend medication adjustment or referral to optometrist or oph-
thalmologist to family physician; exercise sessions with physiotherapist; OT advice to change unsafe home
hazards
2. Control: usual care

Outcomes Primary outcome: fall rates (falls self reported by phone)
Secondary outcomes: safety, cost of healthcare utilisation and rate of hospitalisation

Starting date January 2008

Contact information Dr Yan Press
Ben-Gurion University of the Negev,
Israel
Email: yanp@zahav.net.il

Notes
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NCT00483275

Trial name or title Fall prevention by alfacalcidol and training

Methods RCT

Participants Target sample size: 484 men and women
Inclusion criteria: aged ≥ 65; ≥ 1 fall in past year or earlier if increased fall risk; creatinine clearance 30 to 60
ml/min (i.e. moderately impaired kidney function); community-dwelling
Exclusion criteria: hypercalcaemia, taking vitamin D; dementia; fracture or stroke in preceding 3 months etc
(see ClinicalTrials.gov for details)

Interventions 1. Intervention: 1 µg alfacalcidol and 500 mg calcium daily; mobility programme (strength, balance, and
gait training (1 hour, 2 x per wk); patient education (single meeting with teaching lessons on risk factors for
falling and modes of fall prevention followed by an evaluation of the individual fall risk and corresponding
recommendations to reduce it)
2. Control: usual care

Outcomes Follow-up for 1 year. Number of fallers, number of falls, number of fractures, fear of falling, balance perfor-
mance, hypercalcaemia

Starting date June 2007 to September 2009

Contact information Dr J Schumacher
Klinik für Altersmedizin und Frührehabilitation, Marienhospital, Ruhr-Universität Bochum,
Herne, NRW, Germany, 44627
Telephone: +49 2323 499 0 ext 5918
Email: jochen.schumacher@rub.de

Notes Open label trial sponsored by Teva Pharmaceutical Industries

NCT00934531

Trial name or title Donepezil and the risk of falls in seniors with cognitive impairment

Methods RCT

Participants Target sample size: 140
Source: people with mild cognitive impairment recruited from Aging Brain and Memory Clinic, Parkwood
Hospital
Inclusion criteria: age 65 to 100; mild cognitive impairment; BMI 18 to 30; acceptable blood pressure; about
to walk 10 m independently without any gait aid; able to travel to clinic for assessments
Exclusion criteria: unable to understand English; low body weight; possible Alzheimer’s disease; taking herbal
preparations such as St. John’s Wort and Gingko biloba; history of drug or alcohol abuse/dependence; his-
tory of psychiatric illness within the last 2 years, including depression; Parkinsonism or any neurological
disorder with residual motor deficit; musculoskeletal disorder affecting gait performance; active osteoarthritis
affecting the lower limbs; use of psychotropic medication, an anticholinergic agent (benztropines), other
acetylcholinesterase inhibitors or cholinergic agents (bethanechol); comorbidities which may contradict use
of ChEIs; history of chronic bradycardia or sick sinus syndrome; severe COPD and/or asthma; history of
seizure disorders
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Interventions 1. Intervention: 5 mg/day of donepezil (Aricept) p.o. for 4 wks, then 10 mg/day of donepezil p.o. for a period
of 5 months
2. Control: matched placebo p.o. for 4 wks, then a new matched placebo p.o. for the next 5 months

Outcomes Number of falls (over 6 months follow-up)
Other outcomes not included in this review

Starting date September 2009 to June 2012

Contact information Dr M Montero Odasso
Dept. of Medicine, Div. of Geriatric Medicine
Parkwood Hospital
The University of Western Ontario
London, Ontario
Canada

Notes

NCT00946062

Trial name or title Evaluation of a standardised orientation and mobility training in older adults with low vision

Methods RCT

Participants N = 190
Inclusion criteria: aged ≥ 55; low vision; living independently in the community or home for older people;
able to see large obstacles, able to go outside for a short walk; one of the following: experiencing difficulties
with safely crossing a street or difficulties recognising acquaintances outdoors, willing to become recognisable
as being partially sighted by using the identification cane
Exclusion criteria: cognitive impairment (< 4 on Abbreviated Mental Test); language or hearing problems
impeding telephone interview; bed ridden; possible nursing home admission; using a walking aid incompatible
with the use of an identification cane; recently received an O&M-training in the use of an identification cane
and permanent use of this cane

Interventions 1. Intervention: standardised orientation and mobility training (O&M-training) in use of identification cane
2. Control group: usual care, i.e. regular O&M-training

Outcomes Number of falls (indoors and outdoors) over 6 months (described in paper, but not in trial registration)
Other outcomes not included in this review

Starting date November 2007 to July 2010

Contact information GAR Zijlstra
Maastricht University
Department of Health Care and Nursing Science
Maastricht
the Netherlands
Email: R.Zijlstra@zw.unimaas.nl
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Notes

NCT00986466

Trial name or title Vitamin D and exercise in falls prevention (DEX)

Methods RCT (factorial design)

Participants Target sample size: 400
Inclusion criteria: women; aged 70 to 80 years; independently community-dwelling; history of at least 1 fall
in previous year; no contraindication to exercise; giving informed consent
Exclusion criteria: undertaking moderate-to-vigorous exercise more than 2 hours per wk; regular user of vita-
min D, or calcium + vitamin D supplements; recent fracture (during preceding 12 months); contraindication
or inability to exercise; marked decline in the basic activities of daily living (ADL-test); cognitively impaired
(MMSE < 18); chronic conditions, e.g. Parkinson’s disease

Interventions 1. Exercise with vitamin D: 20 µg of vitamin D per day for 2 years supervised training (2 x per wk for 52
wks), and 1 x per wk for next 52 wks
2. Exercise with placebo: as above
3. No exercise with vitamin D: 20 µg of vitamin D per day for 2 years, no supervised training (maintenance
of their current level of physical activity)
4. No exercise with placebo: placebo per day for 2 years, no supervised training (maintenance of their current
level of physical activity)

Outcomes 1. Rate of falls
2. Number of people falling
3. Number sustaining a fracture
Other outcomes not included in this review

Starting date September 2009 (completion date December 2014)

Contact information Dr K Uusi-Rasi, PhD
UKK Institute for Health Promotion Research
Tampere, Finland

Notes

NCT01029171

Trial name or title Action Seniors! Exercise to prevent falls

Methods RCT

Participants Target sample size: 344
Source: people attending a Falls Prevention Clinic Service
Inclusion criteria: aged > 70 years; proficient English speaker; MMSE > 24/30; history of 1 non-syncopal fall
in the last 12 months and one of the following: a) PPA score of at least 1 SD above normal; OR 2) Timed
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Up and Go Test (TUG) > 15 seconds; OR 3) 1 additional documented non-syncopal fall in the previous 12
months; expected to live > 12 months; community-dwelling; able to walk 3 m with or without an assistive
device; consenting
Exclusion criteria: history of neurodegenerative disease, dementia, stroke, peripheral neuropathy or severe
musculoskeletal or joint disease, or history indicative of carotid sinus sensitivity

Interventions 1. 12-month home-based balance and strength restraining programme (Otago Exercise Programme) delivered
by a physical therapist
2. Control: usual care as prescribed by geriatrician

Outcomes Falls over a 12-month period

Starting date November 2009

Contact information Jenna Homer
Centre for Hip Health and Mobility
Vancouver, BC
Canada
Email: jenna.homer@hiphealth.ca

Notes

NCT01032252

Trial name or title Prevent Falls (PreFalls)

Methods RCT (cluster-randomised)

Participants N = 382
Sample: community-dwelling people registered with general practices
Inclusion criteria: aged 65 and older; with at least 1 of the following: fall within last 12 mo; fear of falling;
chair-stand-ups > 10 sec; Timed-up-and-go-Test > 10 sec; impaired balance; self reported balance deficits
Exclusion criteria: not living independently; with physical or mental restrictions which don’t allow exercising
or participating in falls risk assessments

Interventions 1. Intervention: group and home-based exercises (progressive strength and flexibility training; challenging
balance; gait and motor co-ordination training; progressive endurance training). Fear of falling cognitive
behavioural intervention (Matter of Balance programme). 60 min, 1 x per wk for 16 wks
2. Control: no intervention

Outcomes Number of falls per person per year
Monthly falls diary for 24 months
Also assessed but not included in this review:
Other risk and balance outcomes

Starting date April 2009 to April 2012
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NCT01032252 (Continued)

Contact information Dr. med. Wolfgang Blank
Institute of General Practice
Klinikum rechts der Isar, Technische Universitaet Muenchen
Orleanstr. 47
81667 Muenchen
Germany
Telephone: +49 89 614658913
Email: blank@lrz.tum.de

Notes

NCT01080196

Trial name or title Reducing falls with RENEW in older adults who have fallen

Methods RCT

Participants Target sample size: 100
Sample: men and women between 65 and 95 years
Inclusion criteria: 2 or more self reported co-morbid conditions; history of ≥ 1 fall in last 12 mo; ambulatory;
community-dwelling; gait speed 25 m/min to 80 m/min; with permission from physician to participate in a
60-minute (with rests) exercise programme; capable of performing RENEW on the ergometer
Exclusion criteria: dementia; progressive neurologic disease or disease affecting muscle, e.g. Parkinson’s, mus-
cular dystrophy: participated in a regular (3 x per wk) aerobic or resistance exercise programme in past 12
months; any contraindication to having magnetic resonance imaging

Interventions 1. High-intensity (lower body) Resistance Exercise via Negative, Eccentrically-induced Work (RENEW)
2. Traditional lower body resistance exercise
Both “as part of a multi-component exercise and fall-reduction program” (not described)

Outcomes 1. Incidence of falls and near falls
Other outcomes not included in this review

Starting date April 2008 to February 2013

Contact information Sheldon B Smith
Department of Physical Therapy
University of Utah
Salt Lake City
Utah
United States
Email: sheldon.smith@hsc.utah.edu

Notes Principal Investigator: Paul C LaStayo
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NCT01358032

Trial name or title A Matter of Balance at Home (AMB-Home)

Methods RCT

Participants N = 389
Sample: random sample from municipal registry offices registers
Inclusion criteria: reported some concern about falls; at least some associated avoidance of activity; general
health as fair or poor; community-dwelling; aged 70 years or older; gave informed consent
Exclusion criteria: confined to bed; restricted by the permanent use of a wheelchair;
waiting for a nursing home admission; substantial hearing or vision impairment; cognitively impaired

Interventions 1. In-home multicomponent cognitive behavioural programme
2. Control

Outcomes Number of falls
Other outcomes not included in this review

Starting date March 2009. Final results due 2012

Contact information GIJM Kempen, PhD
Maastricht University
CAPHRI School for Public Health and Primary Care

Notes

NCT01452243

Trial name or title Prevention of Falls and Fractures in Old People by Administration of Calcium and Vitamin D. Randomized
Clinical Trial (ANVITAD)

Methods RCT

Participants N = 704
Sample: non-institutionalised people aged 65 years or older

Interventions 1. 800 IU of vitamin D and 1000 mg of calcium will be administered daily
2. Placebo

Outcomes Number of falls
Adverse events
Other outcomes not included in this review

Starting date November 2008 to April 2012

Contact information Research Unit
Primary Care Head Office of Albacete
Albacete, Spain, 02001

Notes
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NTR1593

Trial name or title IMPROveFALL

Methods RCT (multicentre)

Participants N = 620
Sample: people aged ≥ 65 years who visit the Emergency Department due to a fall
Inclusion criteria: history of a fall; using at least 1 fall-risk increasing drug; community-dwelling; aged ≥ 65
years; independently ambulant; informed consent
Exclusion criteria: cognitively impaired (MMSE < 21 points)

Interventions 1. Structured medication assessment including withdrawal of fall-risk increasing drugs
2. Usual care
All patients receive a full geriatric assessment at the research outpatient clinic

Outcomes Number of falls
Economic evaluation

Starting date October 2008. Planned closing date October 2011

Contact information Dr TJM Van der Cammen
Department of Internal Medicine - Section Geriatric Medicine
Erasmus Medical Centre
P.O. Box 2040
3000 CA Rotterdam
The Netherlands
Email: t.vandercammen@erasmusmc.nl

Notes

3MS: modified mini-mental state examination (cognitive assessment)
A&E: accident and emergency department
ADL: activities of daily living
ANZCTR: Australian New Zealand Clinical Trials Registry
BMI: body mass index
BP: blood pressure
bpm: beats per minute
ChEI: cholinesterase inhibitors
COPD: chronic obstructive pulmonary disease
ED: emergency department
GP: general practitioner
IADL: instrumental activities of daily living, e.g. use of telephone, shopping, housework, managing finances
MMSE: mini-mental state examination (cognitive assessment)
O&M: orientation and mobility
OT: occupational therapy
p.o.: orally
PPA: Physiological Profile Assessment
RCT: randomised controlled trial
SPPB: Short Physical Performance Battery
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D A T A A N D A N A L Y S E S

Comparison 1. Exercise vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 34 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Group exercise: multiple

categories of exercise vs control
16 3622 Rate Ratio (Random, 95% CI) 0.71 [0.63, 0.82]

1.2 Individual exercise at
home: multiple categories of
exercise vs control

7 951 Rate Ratio (Random, 95% CI) 0.68 [0.58, 0.80]

1.3 Individual exercise: LiFE
(balance and strength training
in daily life activities) vs control

1 34 Rate Ratio (Random, 95% CI) 0.21 [0.06, 0.71]

1.4 Group exercise: Tai Chi vs
control

5 1563 Rate Ratio (Random, 95% CI) 0.72 [0.52, 1.00]

1.5 Group exercise: gait,
balance or functional training
vs control

4 519 Rate Ratio (Random, 95% CI) 0.72 [0.55, 0.94]

1.6 Individual exercise:
balance training vs control

1 128 Rate Ratio (Random, 95% CI) 1.19 [0.77, 1.82]

1.7 Group exercise:
strength/resistance training vs
control

1 64 Rate Ratio (Random, 95% CI) 1.80 [0.84, 3.87]

1.8 Individual exercise at
home: resistance training vs
control

1 222 Rate Ratio (Random, 95% CI) 0.95 [0.77, 1.18]

2 Number of fallers 40 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Group exercise: multiple

categories of exercise vs control
22 5333 Risk Ratio (Random, 95% CI) 0.85 [0.76, 0.96]

2.2 Individual exercise at
home: multiple categories of
exercise vs control

6 714 Risk Ratio (Random, 95% CI) 0.78 [0.64, 0.94]

2.3 Individual exercise: LiFE
(balance and strength training
in daily life activities) vs control

1 31 Risk Ratio (Random, 95% CI) 0.73 [0.39, 1.37]

2.4 Group exercise: Tai Chi vs
control

6 1625 Risk Ratio (Random, 95% CI) 0.71 [0.57, 0.87]

2.5 Group exercise: gait,
balance or functional training
vs control

3 453 Risk Ratio (Random, 95% CI) 0.81 [0.62, 1.07]

2.6 Group exercise:
strength/resistance training vs
control

1 120 Risk Ratio (Random, 95% CI) 0.77 [0.52, 1.14]
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2.7 Individual exercise at
home: resistance training vs
control

1 222 Risk Ratio (Random, 95% CI) 0.97 [0.68, 1.38]

2.8 Individual exercise: general
physical activity (walking) vs
control

1 196 Risk Ratio (Random, 95% CI) 0.82 [0.53, 1.26]

3 Number of people sustaining a
fracture

6 810 Risk Ratio (Fixed, 95% CI) 0.34 [0.18, 0.63]

Comparison 2. Group exercise: multiple categories of exercise vs control: subgroup analysis by falls risk at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 16 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for higher risk of

falling
9 1261 Rate Ratio (Random, 95% CI) 0.70 [0.58, 0.85]

1.2 Not selected for higher
risk of falling

7 2361 Rate Ratio (Random, 95% CI) 0.72 [0.58, 0.90]

2 Number of fallers 22 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Selected for higher risk of

falling
12 1430 Risk Ratio (Random, 95% CI) 0.87 [0.78, 0.97]

2.2 Not selected for higher
risk of falling

10 3903 Risk Ratio (Random, 95% CI) 0.85 [0.68, 1.06]

Comparison 3. Group exercise: Tai Chi vs control: subgroup analysis by falls risk at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 5 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for higher risk of

falling
2 555 Rate Ratio (Random, 95% CI) 0.95 [0.62, 1.46]

1.2 Not selected for higher
risk of falling

3 1008 Rate Ratio (Random, 95% CI) 0.59 [0.45, 0.76]

2 Number of fallers 6 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Selected for higher risk of

falling
2 555 Risk Ratio (Random, 95% CI) 0.85 [0.71, 1.01]

2.2 Not selected for higher
risk of falling

4 1070 Risk Ratio (Random, 95% CI) 0.58 [0.46, 0.74]
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Comparison 4. Exercise vs exercise

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 7 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Group exercise: higher

intensity multiple components
vs lower intensity multiple
components

1 227 Rate Ratio (Fixed, 95% CI) 0.60 [0.47, 0.76]

1.2 Group exercise: resistance
training 1x per week vs balance
and tone

1 103 Rate Ratio (Fixed, 95% CI) 0.73 [0.44, 1.22]

1.3 Group exercise: resistance
training 2x per week vs balance
and tone

1 101 Rate Ratio (Fixed, 95% CI) 0.88 [0.67, 1.16]

1.4 Group exercise: balance
training in workstations vs
’conventional’ fall-prevention
exercise class

1 45 Rate Ratio (Fixed, 95% CI) 0.81 [0.37, 1.78]

1.5 Group exercise: enhanced
balance therapy vs conventional
physiotherapy post hip fracture

1 133 Rate Ratio (Fixed, 95% CI) 1.0 [0.64, 1.57]

1.6 Group exercise: square
stepping vs walking

1 68 Rate Ratio (Fixed, 95% CI) 0.70 [0.23, 2.13]

1.7 Group exercise: exercise
class + ”trail walking” vs
exercise class + indoor walking

1 58 Rate Ratio (Fixed, 95% CI) 0.45 [0.14, 1.49]

1.8 Group exercise + home
exercise vs home exercise

1 68 Rate Ratio (Fixed, 95% CI) 1.09 [0.74, 1.62]

2 Number of fallers 4 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Group exercise: higher

intensity multiple components
vs lower intensity multiple
components

1 227 Risk Ratio (Fixed, 95% CI) 0.54 [0.35, 0.83]

2.2 Group exercise: square
stepping vs walking

1 68 Risk Ratio (Fixed, 95% CI) 0.64 [0.21, 1.95]

2.3 Group exercise: exercise
class + ”trail walking” vs
exercise class + indoor walking

1 58 Risk Ratio (Fixed, 95% CI) 0.45 [0.18, 1.13]

2.4 Group exercise + home
exercise vs home exercise:
multiple components

1 68 Risk Ratio (Fixed, 95% CI) 1.11 [0.72, 1.70]
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Comparison 5. Medication provision: vitamin D (with or without calcium) vs control/placebo/calcium

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 7 9324 Rate Ratio (Random, 95% CI) 1.00 [0.90, 1.11]
1.1 Vitamin D3 (by mouth)

vs control or placebo
2 2478 Rate Ratio (Random, 95% CI) 1.14 [1.03, 1.27]

1.2 Vitamin D3 (by mouth) +
calcium vs control or placebo

3 6586 Rate Ratio (Random, 95% CI) 0.96 [0.89, 1.04]

1.3 Vitamin D3 (by mouth) +
calcium vs calcium

1 137 Rate Ratio (Random, 95% CI) 0.54 [0.30, 0.98]

1.4 Vitamin D2 (by injection)
vs placebo

1 123 Rate Ratio (Random, 95% CI) 0.61 [0.32, 1.17]

2 Number of fallers 13 26747 Risk Ratio (Random, 95% CI) 0.96 [0.89, 1.03]
2.1 Vitamin D3 (by mouth)

vs control or placebo
3 4516 Risk Ratio (Random, 95% CI) 1.08 [0.93, 1.26]

2.2 Vitamin D3 (by mouth) +
calcium vs control or placebo

3 6576 Risk Ratio (Random, 95% CI) 0.98 [0.92, 1.03]

2.3 Vitamin D3 (by mouth) +
calcium vs calcium

2 379 Risk Ratio (Random, 95% CI) 0.70 [0.53, 0.92]

2.4 Vitamin D2 (by mouth) +
calcium vs placebo + calcium

1 302 Risk Ratio (Random, 95% CI) 0.66 [0.41, 1.05]

2.5 Vitamin D2 (by injection)
vs placebo

2 9563 Risk Ratio (Random, 95% CI) 0.98 [0.92, 1.04]

2.6 Vitamin D (by mouth or
by injection) with or without
calcium vs control: studies with
multiple arms combined

2 5411 Risk Ratio (Random, 95% CI) 0.73 [0.37, 1.44]

3 Number of people sustaining a
fracture

10 27070 Risk Ratio (Random, 95% CI) 0.94 [0.82, 1.09]

3.1 Vitamin D3 (by mouth)
vs control or placebo

2 4942 Risk Ratio (Random, 95% CI) 0.97 [0.63, 1.51]

3.2 Vitamin D3 (by mouth) +
calcium vs control or placebo

3 6898 Risk Ratio (Random, 95% CI) 0.83 [0.59, 1.16]

3.3 Vitamin D3 (by mouth) +
calcium vs calcium

2 379 Risk Ratio (Random, 95% CI) 0.54 [0.26, 1.15]

3.4 Vitamin D2 (by injection)
vs placebo

1 9440 Risk Ratio (Random, 95% CI) 1.09 [0.94, 1.28]

3.5 Vitamin D (by mouth or
by injection) with or without
calcium vs control: studies with
multiple arms combined

2 5411 Risk Ratio (Random, 95% CI) 0.90 [0.53, 1.53]
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Comparison 6. Vitamin D (with or without calcium) vs control: subgroup analysis by falls risk at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 7 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for higher risk of

falling
3 5381 Rate Ratio (Random, 95% CI) 1.02 [0.85, 1.23]

1.2 Not selected for higher
risk of falling

4 3943 Rate Ratio (Random, 95% CI) 1.00 [0.86, 1.17]

2 Number of fallers 13 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Selected for higher risk of

falling
6 11094 Risk Ratio (Random, 95% CI) 0.93 [0.78, 1.11]

2.2 Not selected for higher
risk of falling

7 15653 Risk Ratio (Random, 95% CI) 0.96 [0.90, 1.02]

Comparison 7. Vitamin D (with or without calcium) vs control: subgroup analysis by vitamin D level at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 7 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for lower vitamin

D levels
2 260 Rate Ratio (Random, 95% CI) 0.57 [0.37, 0.89]

1.2 Not selected for lower
vitamin D levels

5 9064 Rate Ratio (Random, 95% CI) 1.02 [0.93, 1.13]

2 Number of fallers 13 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Selected for lower vitamin

D levels
4 804 Risk Ratio (Random, 95% CI) 0.70 [0.56, 0.87]

2.2 Not selected for lower
vitamin D levels

9 25943 Risk Ratio (Random, 95% CI) 1.00 [0.93, 1.07]

Comparison 8. Medication provision: vitamin D 2000 IU/day vs vitamin D 800 IU/day

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 173 Rate Ratio (Fixed, 95% CI) 1.30 [0.99, 1.71]
2 Number of people sustaining a

fracture
1 173 Risk Ratio (Fixed, 95% CI) 0.51 [0.13, 1.98]
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Comparison 9. Medication provision: vitamin D analogue vs placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Calcitriol vs placebo 1 213 Rate Ratio (Fixed, 95% CI) 0.64 [0.49, 0.82]

2 Number of fallers 2 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Calcitriol vs placebo 1 213 Risk Ratio (Fixed, 95% CI) 0.54 [0.31, 0.93]
2.2 Alfacalcidol vs placebo 1 378 Risk Ratio (Fixed, 95% CI) 0.69 [0.41, 1.17]

3 Number of people sustaining a
fracture

1 Risk Ratio (Fixed, 95% CI) Subtotals only

3.1 Calcitriol vs placebo 1 246 Risk Ratio (Fixed, 95% CI) 0.60 [0.28, 1.29]
4 Number of people developing

hypercalcaemia
2 624 Risk Ratio (M-H, Fixed, 95% CI) 2.49 [1.12, 5.50]

Comparison 10. Medication provision: other medications vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Hormone replacement

therapy vs placebo
1 212 Rate Ratio (Fixed, 95% CI) 0.88 [0.65, 1.18]

1.2 Hormone replacement
therapy + calcitriol vs placebo

1 214 Rate Ratio (Fixed, 95% CI) 0.75 [0.58, 0.97]

2 Number of fallers 3 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Hormone replacement

therapy vs control/placebo
2 585 Risk Ratio (Fixed, 95% CI) 0.94 [0.81, 1.08]

2.2 Hormone replacement
therapy + calcitriol vs placebo

1 214 Risk Ratio (Fixed, 95% CI) 0.90 [0.72, 1.11]

2.3 Alendronate + vitamin D3
vs control

1 515 Risk Ratio (Fixed, 95% CI) 0.82 [0.59, 1.14]

3 Number of people sustaining a
fracture

2 Risk Ratio (Fixed, 95% CI) Subtotals only

3.1 Calcium vs placebo 1 1255 Risk Ratio (Fixed, 95% CI) 0.90 [0.69, 1.16]
3.2 Vitamin K2 + vitamin

D2 + calcium vs control
(Alzheimer’s disease)

1 178 Risk Ratio (Fixed, 95% CI) 0.13 [0.04, 0.43]
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Comparison 11. Medication withdrawal vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 2 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Psychotropic medication

withdrawal vs control
1 93 Rate Ratio (Fixed, 95% CI) 0.34 [0.16, 0.73]

1.2 Medication review and
modification vs usual care

1 186 Rate Ratio (Fixed, 95% CI) 1.01 [0.81, 1.25]

2 Number of fallers 4 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Psychotropic medication

withdrawal vs control
1 93 Risk Ratio (Fixed, 95% CI) 0.61 [0.32, 1.17]

2.2 Medication review and
modification vs usual care

2 445 Risk Ratio (Fixed, 95% CI) 1.03 [0.81, 1.31]

2.3 GP educational
programme + medication
review and modification vs
control

1 659 Risk Ratio (Fixed, 95% CI) 0.61 [0.41, 0.91]

Comparison 12. Surgery vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 5 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Cardiac pacing vs control 3 349 Rate Ratio (Fixed, 95% CI) 0.73 [0.57, 0.93]
1.2 Cataract surgery (1st eye)

vs control
1 306 Rate Ratio (Fixed, 95% CI) 0.66 [0.45, 0.95]

1.3 Cataract surgery (2nd eye)
vs control

1 239 Rate Ratio (Fixed, 95% CI) 0.68 [0.39, 1.17]

2 Number of fallers 4 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Cardiac pacing vs control 2 178 Risk Ratio (Fixed, 95% CI) 1.20 [0.92, 1.55]
2.2 Cataract surgery (1st eye)

vs control
1 306 Risk Ratio (Fixed, 95% CI) 0.95 [0.68, 1.33]

2.3 Cataract surgery (2nd eye)
vs control

1 239 Risk Ratio (Fixed, 95% CI) 1.06 [0.69, 1.63]

3 Number of people sustaining a
fracture

3 Risk Ratio (Fixed, 95% CI) Subtotals only

3.1 Cardiac pacing vs control 1 171 Risk Ratio (Fixed, 95% CI) 0.78 [0.18, 3.39]

3.2 Cataract surgery (1st eye)
vs control

1 306 Risk Ratio (Fixed, 95% CI) 0.33 [0.10, 1.05]

3.3 Cataract surgery (2nd eye)
vs control

1 239 Risk Ratio (Fixed, 95% CI) 2.51 [0.50, 12.52]
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Comparison 13. Fluid or nutrition therapy vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Number of fallers 3 Risk Ratio (Fixed, 95% CI) Subtotals only
1.1 Nutritional

supplementation vs control
3 1902 Risk Ratio (Fixed, 95% CI) 0.95 [0.83, 1.08]

Comparison 14. Psychological interventions vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Cognitive behavioural

intervention vs control
1 120 Rate Ratio (Fixed, 95% CI) 1.0 [0.37, 2.72]

2 Number of fallers 2 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Cognitive behavioural

intervention vs control
2 350 Risk Ratio (Fixed, 95% CI) 1.11 [0.80, 1.54]

Comparison 15. Environment/assistive technology interventions: home safety vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 6 4208 Rate Ratio (Random, 95% CI) 0.81 [0.68, 0.97]
2 Number of fallers 7 4051 Risk Ratio (Fixed, 95% CI) 0.88 [0.80, 0.96]

3 Number of participants
sustaining a fracture

1 360 Risk Ratio (Fixed, 95% CI) 1.32 [0.30, 5.87]

Comparison 16. Home safety intervention vs control: subgroup analysis by risk of falling at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 6 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for higher risk of

falling
3 851 Rate Ratio (Random, 95% CI) 0.62 [0.50, 0.77]

1.2 Not selected for higher
risk of falling

3 3357 Rate Ratio (Random, 95% CI) 0.94 [0.84, 1.05]

2 Number of fallers 7 Risk Ratio (Random, 95% CI) Subtotals only
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2.1 Selected for higher risk of
falling

3 684 Risk Ratio (Random, 95% CI) 0.85 [0.75, 0.97]

2.2 Not selected for higher
risk of falling

4 3367 Risk Ratio (Random, 95% CI) 0.90 [0.80, 1.00]

Comparison 17. Home safety intervention vs control: subgroup analysis by delivery personnel

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 7 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Home safety intervention

(OT) vs control
4 1443 Rate Ratio (Random, 95% CI) 0.69 [0.55, 0.86]

1.2 Home safety intervention
(not OT) vs control

4 3075 Rate Ratio (Random, 95% CI) 0.91 [0.75, 1.11]

2 Number of fallers 7 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Home safety intervention

(OT) vs control
5 1153 Risk Ratio (Random, 95% CI) 0.79 [0.70, 0.91]

2.2 Home safety intervention
(not OT) vs control

3 2975 Risk Ratio (Random, 95% CI) 0.94 [0.85, 1.05]

Comparison 18. Environment/assistive technology interventions: vision improvement vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 3 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Vision assessment and eye

examination + intervention
(with or without referral) vs
control

1 616 Rate Ratio (Fixed, 95% CI) 1.57 [1.19, 2.06]

1.2 Visual acuity assessment
and referral vs remainder

1 1090 Rate Ratio (Fixed, 95% CI) 0.91 [0.77, 1.09]

1.3 Single lens distance glasses
vs usual glasses (multifocal)

1 597 Rate Ratio (Fixed, 95% CI) 0.92 [0.73, 1.17]

2 Number of fallers 3 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Vision assessment and eye

examination + intervention
(with or without referral) vs
control

1 616 Risk Ratio (Fixed, 95% CI) 1.54 [1.24, 1.91]

2.2 Visual acuity assessment
and referral vs remainder

1 1090 Risk Ratio (Fixed, 95% CI) 0.89 [0.76, 1.04]

2.3 Single lens distance glasses
vs usual glasses (multifocal)

1 597 Risk Ratio (Fixed, 95% CI) 0.97 [0.85, 1.11]

3 Number of people sustaining a
fracture

2 Risk Ratio (Fixed, 95% CI) Subtotals only

287Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



3.1 Vision assessment and eye
examination + intervention
(with or without referral) vs
control

1 616 Risk Ratio (Fixed, 95% CI) 1.73 [0.96, 3.12]

3.2 Single lens distance glasses
vs usual glasses (multifocal)

1 597 Risk Ratio (Fixed, 95% CI) 1.58 [0.74, 3.40]

Comparison 19. Environment/assistive technology interventions: footwear modification vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Anti-slip shoe device for

icy conditions vs control
1 109 Rate Ratio (Fixed, 95% CI) 0.42 [0.22, 0.78]

2 Number of fallers 1 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Balance-enhancing insoles

vs conventional insoles
1 40 Risk Ratio (Fixed, 95% CI) 0.56 [0.23, 1.38]

Comparison 20. Knowledge/education interventions vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Education interventions

vs control
1 45 Rate Ratio (Fixed, 95% CI) 0.33 [0.09, 1.20]

2 Number of fallers 4 Risk Ratio (Fixed, 95% CI) Subtotals only

2.1 Education interventions
vs control

4 2555 Risk Ratio (Fixed, 95% CI) 0.88 [0.75, 1.03]

Comparison 21. Multiple interventions

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 14 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Exercise + home safety vs

remainder
1 1090 Rate Ratio (Fixed, 95% CI) 0.77 [0.61, 0.98]

1.2 Exercise + vision
assessment vs remainder

1 1090 Rate Ratio (Fixed, 95% CI) 0.72 [0.57, 0.91]

1.3 Exercise + home safety +
vision assessment vs remainder

1 1090 Rate Ratio (Fixed, 95% CI) 0.71 [0.53, 0.96]
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1.4 Home safety + vision
assessment vs remainder

1 1090 Rate Ratio (Fixed, 95% CI) 0.89 [0.70, 1.12]

1.5 Exercise + home safety
+education vs control

1 285 Rate Ratio (Fixed, 95% CI) 0.69 [0.50, 0.96]

1.6 Exercise + home safety +
education vs education

1 124 Rate Ratio (Fixed, 95% CI) 0.93 [0.61, 1.44]

1.7 Exercise + home safety +
education + clinical assessment
vs education

1 122 Rate Ratio (Fixed, 95% CI) 0.89 [0.58, 1.37]

1.8 Exercise + home safety
+ multifactorial assessment
and referral vs multifactorial
assessment and referral

1 19 Rate Ratio (Fixed, 95% CI) 0.18 [0.02, 1.59]

1.9 Exercise + vitamin D vs no
exercise/no vitamin D (severe
visual impairment)

1 391 Rate Ratio (Fixed, 95% CI) 1.15 [0.82, 1.61]

1.10 Exercise + nutrition +
calcium + vitamin D vs calcium
+ vitamin D

1 20 Rate Ratio (Fixed, 95% CI) 0.19 [0.05, 0.68]

1.11 Exercise + cognitive
behavioural therapy vs control

1 116 Rate Ratio (Fixed, 95% CI) 0.38 [0.10, 1.47]

1.12 Exercise + ”individualised
fall prevention advice” vs
control

1 78 Rate Ratio (Fixed, 95% CI) 0.89 [0.71, 1.10]

1.13 Centre-based
rehabilitation (exercise +
education) vs home-based
rehabilitation (exercise +
education)

1 76 Rate Ratio (Fixed, 95% CI) 0.46 [0.22, 0.97]

1.14 Physical training +
education vs control

1 33 Rate Ratio (Fixed, 95% CI) 2.12 [0.59, 7.57]

1.15 Exercise + education vs
education

1 132 Rate Ratio (Fixed, 95% CI) 0.90 [0.61, 1.33]

1.16 Exercise + education +
risk assessment vs control

1 453 Rate Ratio (Fixed, 95% CI) 0.75 [0.52, 1.09]

1.17 Multifunctional training
+ whole body vibration vs light
physical exercise

1 97 Rate Ratio (Fixed, 95% CI) 0.46 [0.27, 0.79]

1.18 Multifaceted podiatry
including foot and ankle
exercises vs routine podiatry
care

1 305 Rate Ratio (Fixed, 95% CI) 0.64 [0.45, 0.91]

1.19 Multidisciplinary
rehabilitation + home safety
visit vs multidisciplinary
rehabilitation (no home visit)

1 95 Rate Ratio (Fixed, 95% CI) 0.46 [0.21, 1.00]

2 Number of fallers 13 Risk Ratio (Fixed, 95% CI) Subtotals only

2.1 Exercise + home safety vs
remainder

1 1090 Risk Ratio (Fixed, 95% CI) 0.76 [0.60, 0.97]

2.2 Exercise + vision
assessment vs remainder

1 1090 Risk Ratio (Fixed, 95% CI) 0.73 [0.59, 0.91]
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2.3 Exercise + home safety +
vision assessment vs remainder

1 1090 Risk Ratio (Fixed, 95% CI) 0.67 [0.51, 0.88]

2.4 Home safety + vision
assessment vs remainder

1 1090 Risk Ratio (Fixed, 95% CI) 0.81 [0.65, 1.01]

2.5 Exercise + home safety +
education vs control

1 310 Risk Ratio (Fixed, 95% CI) 0.90 [0.74, 1.09]

2.6 Exercise + home safety +
education vs education

1 124 Risk Ratio (Fixed, 95% CI) 0.87 [0.61, 1.24]

2.7 Exercise + home safety +
education + clinical assessment
vs education

1 122 Risk Ratio (Fixed, 95% CI) 0.83 [0.57, 1.20]

2.8 Exercise + vit D vs no
exercise/no vit D (severe visual
impairment)

1 391 Risk Ratio (Fixed, 95% CI) 0.99 [0.81, 1.20]

2.9 Exercise + cognitive
behavioural therapy vs control

1 116 Risk Ratio (Fixed, 95% CI) 0.40 [0.11, 1.45]

2.10 Centre-based
rehabilitation (exercise +
education) vs home-based
rehabilitation (exercise +
education)

1 73 Risk Ratio (Fixed, 95% CI) 0.57 [0.35, 0.93]

2.11 Physical training +
education vs control

1 33 Risk Ratio (Fixed, 95% CI) 1.39 [0.66, 2.93]

2.12 Exercise + education vs
control

1 103 Risk Ratio (Fixed, 95% CI) 1.68 [0.16, 17.67]

2.13 Exercise + education vs
education

1 132 Risk Ratio (Fixed, 95% CI) 0.84 [0.59, 1.20]

2.14 Exercise + education +
risk assessment vs control

1 453 Risk Ratio (Fixed, 95% CI) 0.96 [0.82, 1.12]

2.15 Multifaceted podiatry
including foot and ankle
exercises vs routine podiatry
care

1 305 Risk Ratio (Fixed, 95% CI) 0.85 [0.66, 1.10]

2.16 Home safety +
medication review vs control

1 294 Risk Ratio (Fixed, 95% CI) 0.79 [0.46, 1.34]

2.17 Education + free access
to geriatric clinic vs control

1 815 Risk Ratio (Fixed, 95% CI) 0.77 [0.63, 0.94]

2.18 Multidisciplinary
rehabilitation + home safety
visit vs multidisciplinary
rehabilitation (no home visit)

1 95 Risk Ratio (Fixed, 95% CI) 0.51 [0.21, 1.24]

3 Number of people sustaining a
fracture

2 Risk Ratio (Fixed, 95% CI) Subtotals only

3.1 Multifaceted podiatry
including foot and ankle
exercises vs routine podiatry
care

1 305 Risk Ratio (Fixed, 95% CI) 0.14 [0.02, 1.05]

3.2 Multifunctional training +
whole body vibration vs light
physical exercise

1 97 Risk Ratio (Fixed, 95% CI) 0.46 [0.13, 1.64]
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Comparison 22. Multifactorial intervention vs control

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 19 9503 Rate Ratio (Random, 95% CI) 0.76 [0.67, 0.86]
2 Number of fallers 34 13617 Risk Ratio (Random, 95% CI) 0.93 [0.86, 1.02]
3 Number of people sustaining a

fracture
11 3808 Risk Ratio (Random, 95% CI) 0.84 [0.67, 1.05]

Comparison 23. Multifactorial intervention vs control: subgroup analysis by falls risk at baseline

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 19 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Selected for higher risk of

falling
17 5954 Rate Ratio (Random, 95% CI) 0.77 [0.66, 0.90]

1.2 Not selected for higher
risk of falling

2 3549 Rate Ratio (Random, 95% CI) 0.57 [0.23, 1.38]

2 Number of fallers 34 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Selected for higher risk of

falling
25 7536 Risk Ratio (Random, 95% CI) 0.94 [0.85, 1.03]

2.2 Not selected for higher
risk of falling

9 6081 Risk Ratio (Random, 95% CI) 0.92 [0.76, 1.11]

Comparison 24. Multifactorial intervention vs control: subgroup analysis by intensity of intervention

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 19 Rate Ratio (Random, 95% CI) Subtotals only
1.1 Assessment and active

intervention
11 6338 Rate Ratio (Random, 95% CI) 0.74 [0.61, 0.89]

1.2 Assessment and referral or
provision of information

9 3376 Rate Ratio (Random, 95% CI) 0.82 [0.71, 0.95]

2 Number of fallers 34 Risk Ratio (Random, 95% CI) Subtotals only
2.1 Assessment and active

intervention
16 7315 Risk Ratio (Random, 95% CI) 0.87 [0.76, 0.98]

2.2 Assessment and referral or
provision of information

20 6662 Risk Ratio (Random, 95% CI) 1.02 [0.93, 1.12]
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Comparison 25. Multifactorial intervention (setting 1) vs multifactorial intervention (setting 2)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Rate of falls 1 Rate Ratio (Fixed, 95% CI) Subtotals only
1.1 Community-based

intervention vs hospital-based
intervention

1 349 Rate Ratio (Fixed, 95% CI) 0.84 [0.49, 1.46]

2 Number of fallers 2 Risk Ratio (Fixed, 95% CI) Subtotals only
2.1 Community-based

intervention vs hospital-based
intervention

1 349 Risk Ratio (Fixed, 95% CI) 1.27 [0.78, 2.08]

2.2 Specialised Geriatric
Service intervention vs family
physician intervention

1 234 Risk Ratio (Fixed, 95% CI) 0.96 [0.72, 1.29]

3 Number of people sustaining a
fracture

1 Risk Ratio (Fixed, 95% CI) Subtotals only

3.1 Community-based
intervention vs hospital-based
intervention

1 219 Risk Ratio (Fixed, 95% CI) 1.17 [0.20, 6.85]

Analysis 1.1. Comparison 1 Exercise vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 1 Exercise vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Group exercise: multiple categories of exercise vs control

Ballard 2004 20 19 -0.97 (0.59) 1.2 % 0.38 [ 0.12, 1.20 ]

Barnett 2003 76 74 -0.51 (0.26) 4.8 % 0.60 [ 0.36, 1.00 ]

Buchner 1997a 70 30 -0.49 (0.22) 6.0 % 0.61 [ 0.40, 0.94 ]

Bunout 2005 111 130 0.2 (0.29) 4.1 % 1.22 [ 0.69, 2.16 ]

Carter 2002 40 40 -0.13 (0.52) 1.6 % 0.88 [ 0.32, 2.43 ]

Day 2002 (1) 541 549 -0.24 (0.09) 12.6 % 0.79 [ 0.66, 0.94 ]

Korpelainen 2006 84 76 -0.24 (0.15) 9.1 % 0.79 [ 0.59, 1.06 ]

0.1 0.2 0.5 1 2 5 10

Favours intervention Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Lord 1995 75 94 -0.16 (0.2) 6.8 % 0.85 [ 0.58, 1.26 ]

Lord 2003 259 249 -0.25 (0.12) 10.8 % 0.78 [ 0.62, 0.99 ]

Luukinen 2007 217 220 -0.07 (0.08) 13.2 % 0.93 [ 0.80, 1.09 ]

Means 2005 144 94 -0.89 (0.21) 6.4 % 0.41 [ 0.27, 0.62 ]

Rubenstein 2000 31 28 -0.17 (0.39) 2.6 % 0.84 [ 0.39, 1.81 ]

Skelton 2005 50 31 -0.37 (0.17) 8.1 % 0.69 [ 0.50, 0.96 ]

Smulders 2010 47 45 -0.49 (0.22) 6.0 % 0.61 [ 0.40, 0.94 ]

Suzuki 2004 22 22 -1.05 (0.47) 1.9 % 0.35 [ 0.14, 0.88 ]

Trombetti 2011 66 68 -0.78 (0.27) 4.6 % 0.46 [ 0.27, 0.78 ]

Subtotal (95% CI) 1853 1769 100.0 % 0.71 [ 0.63, 0.82 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 29.11, df = 15 (P = 0.02); I2 =48%

Test for overall effect: Z = 4.91 (P < 0.00001)

2 Individual exercise at home: multiple categories of exercise vs control

Bischoff-Ferrari 2010 (2) 87 86 -0.33 (0.14) 36.1 % 0.72 [ 0.55, 0.95 ]

Campbell 1997 116 117 -0.39 (0.14) 36.1 % 0.68 [ 0.51, 0.89 ]

Campbell 1999 45 48 -0.14 (0.45) 3.5 % 0.87 [ 0.36, 2.10 ]

Haines 2009 (3) 19 34 -0.33 (0.4) 4.4 % 0.72 [ 0.33, 1.57 ]

Lin 2007 50 50 -0.4 (0.33) 6.5 % 0.67 [ 0.35, 1.28 ]

Liu-Ambrose 2008 31 28 -0.43 (0.49) 2.9 % 0.65 [ 0.25, 1.70 ]

Robertson 2001a 121 119 -0.62 (0.26) 10.5 % 0.54 [ 0.32, 0.90 ]

Subtotal (95% CI) 469 482 100.0 % 0.68 [ 0.58, 0.80 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.30, df = 6 (P = 0.97); I2 =0.0%

Test for overall effect: Z = 4.55 (P < 0.00001)

3 Individual exercise: LiFE (balance and strength training in daily life activities) vs control

Clemson 2010 18 16 -1.56 (0.62) 100.0 % 0.21 [ 0.06, 0.71 ]

Subtotal (95% CI) 18 16 100.0 % 0.21 [ 0.06, 0.71 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.52 (P = 0.012)

4 Group exercise: Tai Chi vs control

Li 2005 95 93 -0.8 (0.22) 18.8 % 0.45 [ 0.29, 0.69 ]

Logghe 2009 138 131 0.15 (0.15) 22.9 % 1.16 [ 0.87, 1.56 ]

Voukelatos 2007 347 337 -0.4 (0.19) 20.6 % 0.67 [ 0.46, 0.97 ]

Wolf 1996 (4) 72 64 -0.4 (0.25) 17.2 % 0.67 [ 0.41, 1.09 ]

Wolf 2003 145 141 -0.29 (0.19) 20.6 % 0.75 [ 0.52, 1.09 ]

Subtotal (95% CI) 797 766 100.0 % 0.72 [ 0.52, 1.00 ]

0.1 0.2 0.5 1 2 5 10

Favours intervention Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: Tau2 = 0.10; Chi2 = 14.38, df = 4 (P = 0.01); I2 =72%

Test for overall effect: Z = 1.97 (P = 0.049)

5 Group exercise: gait, balance or functional training vs control

Cornillon 2002 150 153 -0.2 (0.18) 55.6 % 0.82 [ 0.58, 1.17 ]

Liu-Ambrose 2004 (5) 34 32 0.04 (0.44) 9.3 % 1.04 [ 0.44, 2.47 ]

McMurdo 1997 44 48 -0.63 (0.32) 17.6 % 0.53 [ 0.28, 1.00 ]

Weerdesteyn 2006 30 28 -0.63 (0.32) 17.6 % 0.53 [ 0.28, 1.00 ]

Subtotal (95% CI) 258 261 100.0 % 0.72 [ 0.55, 0.94 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 2.99, df = 3 (P = 0.39); I2 =0.0%

Test for overall effect: Z = 2.45 (P = 0.014)

6 Individual exercise: balance training vs control

Wolf 1996 (6) 64 64 0.17 (0.22) 100.0 % 1.19 [ 0.77, 1.82 ]

Subtotal (95% CI) 64 64 100.0 % 1.19 [ 0.77, 1.82 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.77 (P = 0.44)

7 Group exercise: strength/resistance training vs control

Liu-Ambrose 2004 (7) 32 32 0.59 (0.39) 100.0 % 1.80 [ 0.84, 3.87 ]

Subtotal (95% CI) 32 32 100.0 % 1.80 [ 0.84, 3.87 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P = 0.13)

8 Individual exercise at home: resistance training vs control

Latham 2003 (8) 112 110 -0.05 (0.11) 100.0 % 0.95 [ 0.77, 1.18 ]

Subtotal (95% CI) 112 110 100.0 % 0.95 [ 0.77, 1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)

0.1 0.2 0.5 1 2 5 10

Favours intervention Favours control

(1) Factorial design: exercise intervention groups vs remainder (no exercise intervention)

(2) Factorial design: extended physiotherapy groups vs standard physiotherapy groups post hip fracture

(3) Post hospital discharge

(4) Tai Chi group vs control

(5) Agility-training group vs control. Falls data at end of intervention (25 weeks)

(6) Computerised balance-training group vs control

(7) Resistance-training group vs control. Falls data at end of intervention (25 weeks)

(8) Factorial design: exercise intervention group vs remainder (no exercise intervention)
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Analysis 1.2. Comparison 1 Exercise vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 1 Exercise vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Group exercise: multiple categories of exercise vs control

Ballard 2004 20 19 -0.62 (0.54) 1.1 % 0.54 [ 0.19, 1.55 ]

Barnett 2003 76 74 -0.34 (0.19) 5.5 % 0.71 [ 0.49, 1.03 ]

Beyer 2007 24 29 0.04 (0.28) 3.3 % 1.04 [ 0.60, 1.80 ]

Brown 2002 39 32 -0.25 (0.2) 5.2 % 0.78 [ 0.53, 1.15 ]

Buchner 1997a 70 30 -0.63 (0.28) 3.3 % 0.53 [ 0.31, 0.92 ]

Bunout 2005 111 130 0.52 (0.3) 3.0 % 1.68 [ 0.93, 3.03 ]

Cerny 1998 15 13 -0.14 (0.72) 0.7 % 0.87 [ 0.21, 3.57 ]

Dangour 2011 (1) 854 811 -0.02 (0.07) 10.7 % 0.98 [ 0.85, 1.12 ]

Day 2002 (2) 541 549 -0.2 (0.08) 10.2 % 0.82 [ 0.70, 0.96 ]

Hauer 2001 31 25 -0.28 (0.26) 3.7 % 0.76 [ 0.45, 1.26 ]

Iwamoto 2009 34 33 -2.21 (1.34) 0.2 % 0.11 [ 0.01, 1.52 ]

Lord 1995 75 94 -0.01 (0.21) 4.9 % 0.99 [ 0.66, 1.49 ]

Luukinen 2007 217 220 -0.06 (0.08) 10.2 % 0.94 [ 0.81, 1.10 ]

Means 2005 144 94 -0.92 (0.24) 4.2 % 0.40 [ 0.25, 0.64 ]

Morgan 2004 119 110 -0.08 (0.2) 5.2 % 0.92 [ 0.62, 1.37 ]

Reinsch 1992 (3) 129 101 0.25 (0.18) 5.9 % 1.28 [ 0.90, 1.83 ]

Rubenstein 2000 31 28 0.18 (0.36) 2.3 % 1.20 [ 0.59, 2.42 ]

Sherrington 2004 (4) 35 36 -0.29 (0.32) 2.7 % 0.75 [ 0.40, 1.40 ]

Skelton 2005 43 27 -0.04 (0.11) 8.8 % 0.96 [ 0.77, 1.19 ]

Smulders 2010 47 45 -0.14 (0.22) 4.7 % 0.87 [ 0.56, 1.34 ]

Suzuki 2004 22 22 -1.39 (0.58) 1.0 % 0.25 [ 0.08, 0.78 ]

Trombetti 2011 66 68 -0.63 (0.29) 3.2 % 0.53 [ 0.30, 0.94 ]

Subtotal (95% CI) 2743 2590 100.0 % 0.85 [ 0.76, 0.96 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 42.27, df = 21 (P = 0.004); I2 =50%

Test for overall effect: Z = 2.72 (P = 0.0065)

2 Individual exercise at home: multiple categories of exercise vs control

0.05 0.2 1 5 20

Favours intervention Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Campbell 1997 116 117 -0.21 (0.19) 26.5 % 0.81 [ 0.56, 1.18 ]

Campbell 1999 45 48 -0.22 (0.32) 9.3 % 0.80 [ 0.43, 1.50 ]

Haines 2009 19 34 -0.02 (0.24) 16.6 % 0.98 [ 0.61, 1.57 ]

Kamide 2009 20 23 -0.97 (1.55) 0.4 % 0.38 [ 0.02, 7.91 ]

Liu-Ambrose 2008 28 24 -0.45 (0.26) 14.1 % 0.64 [ 0.38, 1.06 ]

Robertson 2001a 121 119 -0.31 (0.17) 33.1 % 0.73 [ 0.53, 1.02 ]

Subtotal (95% CI) 349 365 100.0 % 0.78 [ 0.64, 0.94 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.90, df = 5 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 2.55 (P = 0.011)

3 Individual exercise: LiFE (balance and strength training in daily life activities) vs control

Clemson 2010 17 14 -0.31 (0.32) 100.0 % 0.73 [ 0.39, 1.37 ]

Subtotal (95% CI) 17 14 100.0 % 0.73 [ 0.39, 1.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

4 Group exercise: Tai Chi vs control

Huang 2010 31 47 -0.67 (1.63) 0.4 % 0.51 [ 0.02, 12.49 ]

Li 2005 95 93 -0.73 (0.28) 11.0 % 0.48 [ 0.28, 0.83 ]

Logghe 2009 138 131 -0.07 (0.14) 25.3 % 0.93 [ 0.71, 1.23 ]

Voukelatos 2007 347 337 -0.4 (0.16) 22.4 % 0.67 [ 0.49, 0.92 ]

Wolf 2003 145 141 -0.24 (0.12) 28.7 % 0.79 [ 0.62, 1.00 ]

Woo 2007 (5) 60 60 -0.73 (0.26) 12.2 % 0.48 [ 0.29, 0.80 ]

Subtotal (95% CI) 816 809 100.0 % 0.71 [ 0.57, 0.87 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 8.48, df = 5 (P = 0.13); I2 =41%

Test for overall effect: Z = 3.26 (P = 0.0011)

5 Group exercise: gait, balance or functional training vs control

Cornillon 2002 150 153 -0.19 (0.18) 60.6 % 0.83 [ 0.58, 1.18 ]

McMurdo 1997 44 48 -0.39 (0.28) 25.0 % 0.68 [ 0.39, 1.17 ]

Weerdesteyn 2006 30 28 0.04 (0.37) 14.3 % 1.04 [ 0.50, 2.15 ]

Subtotal (95% CI) 224 229 100.0 % 0.81 [ 0.62, 1.07 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.88, df = 2 (P = 0.64); I2 =0.0%

Test for overall effect: Z = 1.48 (P = 0.14)

6 Group exercise: strength/resistance training vs control

Woo 2007 (6) 60 60 -0.26 (0.2) 100.0 % 0.77 [ 0.52, 1.14 ]

Subtotal (95% CI) 60 60 100.0 % 0.77 [ 0.52, 1.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.30 (P = 0.19)

7 Individual exercise at home: resistance training vs control

0.05 0.2 1 5 20
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(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Latham 2003 (7) 112 110 -0.03 (0.18) 100.0 % 0.97 [ 0.68, 1.38 ]

Subtotal (95% CI) 112 110 100.0 % 0.97 [ 0.68, 1.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.17 (P = 0.87)

8 Individual exercise: general physical activity (walking) vs control

Pereira 1998 96 100 -0.2 (0.22) 100.0 % 0.82 [ 0.53, 1.26 ]

Subtotal (95% CI) 96 100 100.0 % 0.82 [ 0.53, 1.26 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.91 (P = 0.36)

0.05 0.2 1 5 20

Favours intervention Favours control

(1) Factorial design: exercise intervention groups vs remainder (no exercise intervention)

(2) Factorial design: exercise intervention group vs remainder (no exercise intervention)

(3) Factorial design: exercise intervention group vs remainder (no exercise intervention)

(4) Wieight-bearing exercise group vs control

(5) Tai Chi group vs control

(6) Resistance-training group vs control

(7) Factorial design: exercise intervention group vs remainder (no exercise intervention)
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Analysis 1.3. Comparison 1 Exercise vs control, Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 1 Exercise vs control

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Bischoff-Ferrari 2010 (1) 86 87 -1.27 (0.79) 16.5 % 0.28 [ 0.06, 1.32 ]

Haines 2009 (2) 19 34 -0.12 (1.18) 7.4 % 0.89 [ 0.09, 8.96 ]

Korpelainen 2006 (3) 84 76 -1.02 (0.45) 50.8 % 0.36 [ 0.15, 0.87 ]

McMurdo 1997 (4) 44 48 -1.51 (1.54) 4.3 % 0.22 [ 0.01, 4.52 ]

Robertson 2001a (5) 121 119 -1.27 (0.79) 16.5 % 0.28 [ 0.06, 1.32 ]

Smulders 2010 (6) 47 45 -1.66 (1.52) 4.5 % 0.19 [ 0.01, 3.74 ]

Total (95% CI) 401 409 100.0 % 0.34 [ 0.18, 0.63 ]

Heterogeneity: Chi2 = 1.02, df = 5 (P = 0.96); I2 =0.0%

Test for overall effect: Z = 3.38 (P = 0.00071)

Test for subgroup differences: Not applicable
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(1) Number with hip fracture (in people post hip fracture)

(2) ”Falls resulting in fractures”
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(5) Fall-related fractures (non-vertebral)

(6) Non-vertebral fractures
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Analysis 2.1. Comparison 2 Group exercise: multiple categories of exercise vs control: subgroup analysis by

falls risk at baseline, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 2 Group exercise: multiple categories of exercise vs control: subgroup analysis by falls risk at baseline

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Ballard 2004 20 19 -0.97 (0.59) 2.4 % 0.38 [ 0.12, 1.20 ]

Barnett 2003 76 74 -0.51 (0.26) 9.2 % 0.60 [ 0.36, 1.00 ]

Buchner 1997a 70 30 -0.49 (0.22) 11.4 % 0.61 [ 0.40, 0.94 ]

Lord 1995 75 94 -0.16 (0.2) 12.8 % 0.85 [ 0.58, 1.26 ]

Luukinen 2007 217 220 -0.07 (0.08) 23.9 % 0.93 [ 0.80, 1.09 ]

Rubenstein 2000 31 28 -0.17 (0.39) 5.0 % 0.84 [ 0.39, 1.81 ]

Skelton 2005 50 31 -0.37 (0.17) 15.1 % 0.69 [ 0.50, 0.96 ]

Smulders 2010 47 45 -0.49 (0.22) 11.4 % 0.61 [ 0.40, 0.94 ]

Trombetti 2011 66 68 -0.78 (0.27) 8.8 % 0.46 [ 0.27, 0.78 ]

Subtotal (95% CI) 652 609 100.0 % 0.70 [ 0.58, 0.85 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 14.48, df = 8 (P = 0.07); I2 =45%

Test for overall effect: Z = 3.67 (P = 0.00024)

2 Not selected for higher risk of falling

Bunout 2005 111 130 0.2 (0.29) 9.9 % 1.22 [ 0.69, 2.16 ]

Carter 2002 40 40 -0.13 (0.52) 4.0 % 0.88 [ 0.32, 2.43 ]

Day 2002 (1) 541 549 -0.24 (0.09) 25.1 % 0.79 [ 0.66, 0.94 ]

Korpelainen 2006 84 76 -0.24 (0.15) 19.4 % 0.79 [ 0.59, 1.06 ]

Lord 2003 259 249 -0.25 (0.12) 22.3 % 0.78 [ 0.62, 0.99 ]

Means 2005 144 94 -0.89 (0.21) 14.5 % 0.41 [ 0.27, 0.62 ]

Suzuki 2004 22 22 -1.05 (0.47) 4.7 % 0.35 [ 0.14, 0.88 ]

Subtotal (95% CI) 1201 1160 100.0 % 0.72 [ 0.58, 0.90 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 14.26, df = 6 (P = 0.03); I2 =58%

Test for overall effect: Z = 2.93 (P = 0.0034)

Test for subgroup differences: Chi2 = 0.03, df = 1 (P = 0.86), I2 =0.0%
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(1) Factorial design: exercise intervention groups vs remainder (no exercise intervention)
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Analysis 2.2. Comparison 2 Group exercise: multiple categories of exercise vs control: subgroup analysis by

falls risk at baseline, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 2 Group exercise: multiple categories of exercise vs control: subgroup analysis by falls risk at baseline

Outcome: 2 Number of fallers

Study or subgroup Favours intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Ballard 2004 20 19 -0.62 (0.54) 1.0 % 0.54 [ 0.19, 1.55 ]

Barnett 2003 76 74 -0.34 (0.19) 8.0 % 0.71 [ 0.49, 1.03 ]

Beyer 2007 24 29 0.04 (0.28) 3.8 % 1.04 [ 0.60, 1.80 ]

Buchner 1997a 70 30 -0.63 (0.28) 3.8 % 0.53 [ 0.31, 0.92 ]

Hauer 2001 31 25 -0.28 (0.26) 4.4 % 0.76 [ 0.45, 1.26 ]

Lord 1995 75 94 -0.01 (0.21) 6.7 % 0.99 [ 0.66, 1.49 ]

Luukinen 2007 217 220 -0.06 (0.08) 35.7 % 0.94 [ 0.81, 1.10 ]

Rubenstein 2000 31 28 0.18 (0.36) 2.3 % 1.20 [ 0.59, 2.42 ]

Sherrington 2004 35 36 -0.29 (0.32) 2.9 % 0.75 [ 0.40, 1.40 ]

Skelton 2005 43 27 -0.04 (0.11) 21.5 % 0.96 [ 0.77, 1.19 ]

Smulders 2010 47 45 -0.14 (0.22) 6.1 % 0.87 [ 0.56, 1.34 ]

Trombetti 2011 66 68 -0.63 (0.29) 3.6 % 0.53 [ 0.30, 0.94 ]

Subtotal (95% CI) 735 695 100.0 % 0.87 [ 0.78, 0.97 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 11.65, df = 11 (P = 0.39); I2 =6%

Test for overall effect: Z = 2.43 (P = 0.015)

2 Not selected for higher risk of falling

Brown 2002 39 32 -0.25 (0.2) 12.4 % 0.78 [ 0.53, 1.15 ]

Bunout 2005 111 130 0.52 (0.3) 8.4 % 1.68 [ 0.93, 3.03 ]

Cerny 1998 15 13 -0.14 (0.72) 2.2 % 0.87 [ 0.21, 3.57 ]

Dangour 2011 (1) 854 811 -0.02 (0.07) 18.6 % 0.98 [ 0.85, 1.12 ]

Day 2002 (2) 541 549 -0.2 (0.08) 18.2 % 0.82 [ 0.70, 0.96 ]

Iwamoto 2009 34 33 -2.21 (1.34) 0.7 % 0.11 [ 0.01, 1.52 ]

Means 2005 144 94 -0.92 (0.24) 10.6 % 0.40 [ 0.25, 0.64 ]

Morgan 2004 119 110 -0.08 (0.2) 12.4 % 0.92 [ 0.62, 1.37 ]

Reinsch 1992 (3) 129 101 0.25 (0.18) 13.3 % 1.28 [ 0.90, 1.83 ]
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(. . . Continued)
Study or subgroup Favours intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Suzuki 2004 22 22 -1.39 (0.58) 3.2 % 0.25 [ 0.08, 0.78 ]

Subtotal (95% CI) 2008 1895 100.0 % 0.85 [ 0.68, 1.06 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 30.56, df = 9 (P = 0.00035); I2 =71%

Test for overall effect: Z = 1.45 (P = 0.15)

Test for subgroup differences: Chi2 = 0.06, df = 1 (P = 0.81), I2 =0.0%

0.01 0.1 1 10 100

Favours intervention Favours control

(1) Factorial design: exercise intervention group vs remainder (no exercise intervention)

(2) Factorial design: exercise intervention group vs remainder (no exercise intervention)

(3) Factorial design: exercise intervention groups vs remainder (no exercise intervention)

Analysis 3.1. Comparison 3 Group exercise: Tai Chi vs control: subgroup analysis by falls risk at baseline,

Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 3 Group exercise: Tai Chi vs control: subgroup analysis by falls risk at baseline

Outcome: 1 Rate of falls

Study or subgroup Tai Chi Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Logghe 2009 138 131 0.15 (0.15) 53.5 % 1.16 [ 0.87, 1.56 ]

Wolf 2003 145 141 -0.29 (0.19) 46.5 % 0.75 [ 0.52, 1.09 ]

Subtotal (95% CI) 283 272 100.0 % 0.95 [ 0.62, 1.46 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 3.30, df = 1 (P = 0.07); I2 =70%

Test for overall effect: Z = 0.25 (P = 0.80)

2 Not selected for higher risk of falling

Li 2005 95 93 -0.8 (0.22) 32.4 % 0.45 [ 0.29, 0.69 ]

Voukelatos 2007 347 337 -0.4 (0.19) 41.9 % 0.67 [ 0.46, 0.97 ]

Wolf 1996 (1) 72 64 -0.4 (0.25) 25.7 % 0.67 [ 0.41, 1.09 ]

Subtotal (95% CI) 514 494 100.0 % 0.59 [ 0.45, 0.76 ]
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(. . . Continued)

Study or subgroup Tai Chi Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: Tau2 = 0.01; Chi2 = 2.24, df = 2 (P = 0.33); I2 =11%

Test for overall effect: Z = 3.99 (P = 0.000065)

Test for subgroup differences: Chi2 = 3.43, df = 1 (P = 0.06), I2 =71%

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Tai Chi group vs control

Analysis 3.2. Comparison 3 Group exercise: Tai Chi vs control: subgroup analysis by falls risk at baseline,

Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 3 Group exercise: Tai Chi vs control: subgroup analysis by falls risk at baseline

Outcome: 2 Number of fallers

Study or subgroup Tai Chi Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Logghe 2009 138 131 -0.07 (0.14) 42.4 % 0.93 [ 0.71, 1.23 ]

Wolf 2003 145 141 -0.24 (0.12) 57.6 % 0.79 [ 0.62, 1.00 ]

Subtotal (95% CI) 283 272 100.0 % 0.85 [ 0.71, 1.01 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.85, df = 1 (P = 0.36); I2 =0.0%

Test for overall effect: Z = 1.84 (P = 0.065)

2 Not selected for higher risk of falling

Huang 2010 31 47 -0.67 (1.63) 0.6 % 0.51 [ 0.02, 12.49 ]

Li 2005 95 93 -0.73 (0.28) 19.0 % 0.48 [ 0.28, 0.83 ]

Voukelatos 2007 347 337 -0.4 (0.16) 58.3 % 0.67 [ 0.49, 0.92 ]

Woo 2007 (1) 60 60 -0.73 (0.26) 22.1 % 0.48 [ 0.29, 0.80 ]

Subtotal (95% CI) 533 537 100.0 % 0.58 [ 0.46, 0.74 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.77, df = 3 (P = 0.62); I2 =0.0%

Test for overall effect: Z = 4.40 (P = 0.000011)

Test for subgroup differences: Chi2 = 5.87, df = 1 (P = 0.02), I2 =83%
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(1) Tai Chi group vs control

Analysis 4.1. Comparison 4 Exercise vs exercise, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 4 Exercise vs exercise

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Group exercise: higher intensity multiple components vs lower intensity multiple components

Kemmler 2010 115 112 -0.51 (0.12) 100.0 % 0.60 [ 0.47, 0.76 ]

Subtotal (95% CI) 115 112 100.0 % 0.60 [ 0.47, 0.76 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.25 (P = 0.000021)

2 Group exercise: resistance training 1x per week vs balance and tone

Davis 2011a 54 49 -0.31 (0.26) 100.0 % 0.73 [ 0.44, 1.22 ]

Subtotal (95% CI) 54 49 100.0 % 0.73 [ 0.44, 1.22 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.19 (P = 0.23)

3 Group exercise: resistance training 2x per week vs balance and tone

Davis 2011a 52 49 -0.13 (0.14) 100.0 % 0.88 [ 0.67, 1.16 ]

Subtotal (95% CI) 52 49 100.0 % 0.88 [ 0.67, 1.16 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.93 (P = 0.35)

4 Group exercise: balance training in workstations vs ’conventional’ fall-prevention exercise class

Nitz 2004 24 21 -0.21 (0.4) 100.0 % 0.81 [ 0.37, 1.78 ]

Subtotal (95% CI) 24 21 100.0 % 0.81 [ 0.37, 1.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.52 (P = 0.60)

5 Group exercise: enhanced balance therapy vs conventional physiotherapy post hip fracture

Steadman 2003 69 64 0 (0.23) 100.0 % 1.00 [ 0.64, 1.57 ]

Subtotal (95% CI) 69 64 100.0 % 1.00 [ 0.64, 1.57 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

6 Group exercise: square stepping vs walking

Shigematsu 2008 32 36 -0.36 (0.57) 100.0 % 0.70 [ 0.23, 2.13 ]

Subtotal (95% CI) 32 36 100.0 % 0.70 [ 0.23, 2.13 ]
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(. . . Continued)
Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Heterogeneity: not applicable

Test for overall effect: Z = 0.63 (P = 0.53)

7 Group exercise: exercise class + ”trail walking” vs exercise class + indoor walking

Yamada 2010 29 29 -0.8 (0.61) 100.0 % 0.45 [ 0.14, 1.49 ]

Subtotal (95% CI) 29 29 100.0 % 0.45 [ 0.14, 1.49 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.31 (P = 0.19)

8 Group exercise + home exercise vs home exercise

Helbostad 2004 34 34 0.09 (0.2) 100.0 % 1.09 [ 0.74, 1.62 ]

Subtotal (95% CI) 34 34 100.0 % 1.09 [ 0.74, 1.62 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)
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Analysis 4.2. Comparison 4 Exercise vs exercise, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 4 Exercise vs exercise

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Group exercise: higher intensity multiple components vs lower intensity multiple components

Kemmler 2010 115 112 -0.62 (0.22) 100.0 % 0.54 [ 0.35, 0.83 ]

Subtotal (95% CI) 115 112 100.0 % 0.54 [ 0.35, 0.83 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.82 (P = 0.0048)

2 Group exercise: square stepping vs walking

Shigematsu 2008 32 36 -0.45 (0.57) 100.0 % 0.64 [ 0.21, 1.95 ]

Subtotal (95% CI) 32 36 100.0 % 0.64 [ 0.21, 1.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.79 (P = 0.43)

3 Group exercise: exercise class + ”trail walking” vs exercise class + indoor walking

Yamada 2010 29 29 -0.8 (0.47) 100.0 % 0.45 [ 0.18, 1.13 ]

Subtotal (95% CI) 29 29 100.0 % 0.45 [ 0.18, 1.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.70 (P = 0.089)

4 Group exercise + home exercise vs home exercise: multiple components

Helbostad 2004 34 34 0.1 (0.22) 100.0 % 1.11 [ 0.72, 1.70 ]

Subtotal (95% CI) 34 34 100.0 % 1.11 [ 0.72, 1.70 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.45 (P = 0.65)
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Analysis 5.1. Comparison 5 Medication provision: vitamin D (with or without calcium) vs

control/placebo/calcium, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 5 Medication provision: vitamin D (with or without calcium) vs control/placebo/calcium

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Vitamin D3 (by mouth) vs control or placebo

Latham 2003 (1) 108 114 0.11 (0.11) 12.6 % 1.12 [ 0.90, 1.38 ]

Sanders 2010 1131 1125 0.14 (0.06) 20.1 % 1.15 [ 1.02, 1.29 ]

Subtotal (95% CI) 1239 1239 32.7 % 1.14 [ 1.03, 1.27 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.06, df = 1 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 2.53 (P = 0.011)

2 Vitamin D3 (by mouth) + calcium vs control or placebo

Bischoff-Ferrari 2006 219 226 0.11 (0.09) 15.3 % 1.12 [ 0.94, 1.33 ]

Kärkkäinen 2010 1566 1573 -0.05 (0.03) 24.9 % 0.95 [ 0.90, 1.01 ]

Porthouse 2005 1125 1877 -0.09 (0.05) 21.8 % 0.91 [ 0.83, 1.01 ]

Subtotal (95% CI) 2910 3676 62.0 % 0.96 [ 0.89, 1.04 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 3.79, df = 2 (P = 0.15); I2 =47%

Test for overall effect: Z = 0.95 (P = 0.34)

3 Vitamin D3 (by mouth) + calcium vs calcium

Pfeifer 2000 70 67 -0.61 (0.3) 2.8 % 0.54 [ 0.30, 0.98 ]

Subtotal (95% CI) 70 67 2.8 % 0.54 [ 0.30, 0.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.03 (P = 0.042)

4 Vitamin D2 (by injection) vs placebo

Dhesi 2004 62 61 -0.49 (0.33) 2.4 % 0.61 [ 0.32, 1.17 ]

Subtotal (95% CI) 62 61 2.4 % 0.61 [ 0.32, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

Total (95% CI) 4281 5043 100.0 % 1.00 [ 0.90, 1.11 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 19.45, df = 6 (P = 0.003); I2 =69%

Test for overall effect: Z = 0.04 (P = 0.97)

Test for subgroup differences: Chi2 = 13.46, df = 3 (P = 0.00), I2 =78%
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(1) Factorial design: vitamin D intervention group vs remainder (no vitamin D intervention)
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Analysis 5.2. Comparison 5 Medication provision: vitamin D (with or without calcium) vs

control/placebo/calcium, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 5 Medication provision: vitamin D (with or without calcium) vs control/placebo/calcium

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Vitamin D3 (by mouth) vs control or placebo

Latham 2003 (1) 108 114 0.13 (0.18) 3.8 % 1.14 [ 0.80, 1.62 ]

Sanders 2010 1131 1125 0.15 (0.05) 15.6 % 1.16 [ 1.05, 1.28 ]

Trivedi 2003 1027 1011 -0.07 (0.1) 8.8 % 0.93 [ 0.77, 1.13 ]

Subtotal (95% CI) 2266 2250 28.2 % 1.08 [ 0.93, 1.26 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 3.89, df = 2 (P = 0.14); I2 =49%

Test for overall effect: Z = 0.97 (P = 0.33)

2 Vitamin D3 (by mouth) + calcium vs control or placebo

Bischoff-Ferrari 2006 219 216 -0.26 (0.21) 2.9 % 0.77 [ 0.51, 1.16 ]

Kärkkäinen 2010 1566 1573 -0.02 (0.03) 18.7 % 0.98 [ 0.92, 1.04 ]

Porthouse 2005 1125 1877 -0.02 (0.11) 7.8 % 0.98 [ 0.79, 1.22 ]

Subtotal (95% CI) 2910 3666 29.5 % 0.98 [ 0.92, 1.03 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.28, df = 2 (P = 0.53); I2 =0.0%

Test for overall effect: Z = 0.85 (P = 0.39)

3 Vitamin D3 (by mouth) + calcium vs calcium

Pfeifer 2000 70 67 -0.6 (0.34) 1.2 % 0.55 [ 0.28, 1.07 ]

Pfeifer 2009 122 120 -0.31 (0.15) 5.1 % 0.73 [ 0.55, 0.98 ]

Subtotal (95% CI) 192 187 6.3 % 0.70 [ 0.53, 0.92 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.61, df = 1 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 2.60 (P = 0.0092)

4 Vitamin D2 (by mouth) + calcium vs placebo + calcium

Prince 2008 151 151 -0.42 (0.24) 2.3 % 0.66 [ 0.41, 1.05 ]

Subtotal (95% CI) 151 151 2.3 % 0.66 [ 0.41, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.75 (P = 0.080)

5 Vitamin D2 (by injection) vs placebo

Dhesi 2004 62 61 -0.26 (0.36) 1.1 % 0.77 [ 0.38, 1.56 ]

Smith 2007 4727 4713 -0.02 (0.03) 18.7 % 0.98 [ 0.92, 1.04 ]

Subtotal (95% CI) 4789 4774 19.8 % 0.98 [ 0.92, 1.04 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.44, df = 1 (P = 0.51); I2 =0.0%
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Test for overall effect: Z = 0.72 (P = 0.47)

6 Vitamin D (by mouth or by injection) with or without calcium vs control: studies with multiple arms combined

Grant 2005 2649 2643 -0.03 (0.07) 12.5 % 0.97 [ 0.85, 1.11 ]

Harwood 2004 84 35 -0.73 (0.32) 1.4 % 0.48 [ 0.26, 0.90 ]

Subtotal (95% CI) 2733 2678 13.9 % 0.73 [ 0.37, 1.44 ]

Heterogeneity: Tau2 = 0.19; Chi2 = 4.57, df = 1 (P = 0.03); I2 =78%

Test for overall effect: Z = 0.90 (P = 0.37)

Total (95% CI) 13041 13706 100.0 % 0.96 [ 0.89, 1.03 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 28.40, df = 12 (P = 0.005); I2 =58%

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Chi2 = 10.94, df = 5 (P = 0.05), I2 =54%
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(1) Factorial design: vitamin D intervention groups vs remainder (no vitamin D intervention)
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Analysis 5.3. Comparison 5 Medication provision: vitamin D (with or without calcium) vs

control/placebo/calcium, Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 5 Medication provision: vitamin D (with or without calcium) vs control/placebo/calcium

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Vitamin D3 (by mouth) vs control or placebo

Sanders 2010 (1) 1131 1125 0.2 (0.13) 14.3 % 1.22 [ 0.95, 1.58 ]

Trivedi 2003 1345 1341 -0.25 (0.12) 15.4 % 0.78 [ 0.62, 0.99 ]

Subtotal (95% CI) 2476 2466 29.7 % 0.97 [ 0.63, 1.51 ]

Heterogeneity: Tau2 = 0.09; Chi2 = 6.47, df = 1 (P = 0.01); I2 =85%

Test for overall effect: Z = 0.12 (P = 0.90)

2 Vitamin D3 (by mouth) + calcium vs control or placebo

Bischoff-Ferrari 2006 187 202 -0.78 (0.35) 3.7 % 0.46 [ 0.23, 0.91 ]

Kärkkäinen 2010 1586 1609 -0.12 (0.16) 11.6 % 0.89 [ 0.65, 1.21 ]

Porthouse 2005 1321 1993 0.01 (0.18) 10.1 % 1.01 [ 0.71, 1.44 ]

Subtotal (95% CI) 3094 3804 25.5 % 0.83 [ 0.59, 1.16 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 4.05, df = 2 (P = 0.13); I2 =51%

Test for overall effect: Z = 1.08 (P = 0.28)

3 Vitamin D3 (by mouth) + calcium vs calcium

Pfeifer 2000 70 67 -0.73 (0.7) 1.0 % 0.48 [ 0.12, 1.90 ]

Pfeifer 2009 122 120 -0.56 (0.46) 2.3 % 0.57 [ 0.23, 1.41 ]

Subtotal (95% CI) 192 187 3.4 % 0.54 [ 0.26, 1.15 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.04, df = 1 (P = 0.84); I2 =0.0%

Test for overall effect: Z = 1.59 (P = 0.11)

4 Vitamin D2 (by injection) vs placebo

Smith 2007 4727 4713 0.09 (0.08) 20.0 % 1.09 [ 0.94, 1.28 ]

Subtotal (95% CI) 4727 4713 20.0 % 1.09 [ 0.94, 1.28 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.13 (P = 0.26)

5 Vitamin D (by mouth or by injection) with or without calcium vs control: studies with multiple arms combined

Grant 2005 2649 2643 0.02 (0.08) 20.0 % 1.02 [ 0.87, 1.19 ]

Harwood 2004 84 35 -0.69 (0.58) 1.5 % 0.50 [ 0.16, 1.56 ]

Subtotal (95% CI) 2733 2678 21.5 % 0.90 [ 0.53, 1.53 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 1.47, df = 1 (P = 0.23); I2 =32%

Test for overall effect: Z = 0.38 (P = 0.70)

Total (95% CI) 13222 13848 100.0 % 0.94 [ 0.82, 1.09 ]

0.02 0.1 1 10 50
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(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Heterogeneity: Tau2 = 0.02; Chi2 = 17.50, df = 9 (P = 0.04); I2 =49%

Test for overall effect: Z = 0.83 (P = 0.41)

Test for subgroup differences: Chi2 = 5.11, df = 4 (P = 0.28), I2 =22%

0.02 0.1 1 10 50

Favours intervention Favours control

(1) non-vertebral fractures from Table 2

Analysis 6.1. Comparison 6 Vitamin D (with or without calcium) vs control: subgroup analysis by falls risk at

baseline, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 6 Vitamin D (with or without calcium) vs control: subgroup analysis by falls risk at baseline

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Dhesi 2004 62 61 -0.49 (0.33) 6.9 % 0.61 [ 0.32, 1.17 ]

Porthouse 2005 1125 1877 -0.02 (0.06) 46.6 % 0.98 [ 0.87, 1.10 ]

Sanders 2010 1131 1125 0.14 (0.06) 46.6 % 1.15 [ 1.02, 1.29 ]

Subtotal (95% CI) 2318 3063 100.0 % 1.02 [ 0.85, 1.23 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 6.29, df = 2 (P = 0.04); I2 =68%

Test for overall effect: Z = 0.24 (P = 0.81)

2 Not selected for higher risk of falling

Bischoff-Ferrari 2006 219 226 0.11 (0.09) 28.2 % 1.12 [ 0.94, 1.33 ]

Kärkkäinen 2010 1566 1573 -0.05 (0.03) 42.1 % 0.95 [ 0.90, 1.01 ]

Latham 2003 (1) 108 114 0.11 (0.11) 23.8 % 1.12 [ 0.90, 1.38 ]

Pfeifer 2000 70 67 -0.61 (0.3) 5.9 % 0.54 [ 0.30, 0.98 ]

Subtotal (95% CI) 1963 1980 100.0 % 1.00 [ 0.86, 1.17 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 8.22, df = 3 (P = 0.04); I2 =64%

Test for overall effect: Z = 0.00 (P = 1.0)

Test for subgroup differences: Chi2 = 0.03, df = 1 (P = 0.86), I2 =0.0%

0.2 0.5 1 2 5

Favours intervention Favours control

(1) Factorial design: vitamin D intervention group vs remainder (no vitamin D intervention)
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Analysis 6.2. Comparison 6 Vitamin D (with or without calcium) vs control: subgroup analysis by falls risk at

baseline, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 6 Vitamin D (with or without calcium) vs control: subgroup analysis by falls risk at baseline

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Dhesi 2004 62 61 -0.26 (0.36) 5.4 % 0.77 [ 0.38, 1.56 ]

Grant 2005 2649 2643 -0.03 (0.07) 27.0 % 0.97 [ 0.85, 1.11 ]

Harwood 2004 84 35 -0.73 (0.32) 6.5 % 0.48 [ 0.26, 0.90 ]

Porthouse 2005 1125 1877 -0.02 (0.11) 21.9 % 0.98 [ 0.79, 1.22 ]

Prince 2008 151 151 -0.42 (0.24) 10.0 % 0.66 [ 0.41, 1.05 ]

Sanders 2010 1131 1125 0.15 (0.05) 29.3 % 1.16 [ 1.05, 1.28 ]

Subtotal (95% CI) 5202 5892 100.0 % 0.93 [ 0.78, 1.11 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 16.23, df = 5 (P = 0.01); I2 =69%

Test for overall effect: Z = 0.79 (P = 0.43)

2 Not selected for higher risk of falling

Bischoff-Ferrari 2006 219 216 -0.26 (0.21) 2.4 % 0.77 [ 0.51, 1.16 ]

Kärkkäinen 2010 1566 1573 -0.02 (0.03) 39.8 % 0.98 [ 0.92, 1.04 ]

Latham 2003 (1) 108 114 0.13 (0.18) 3.2 % 1.14 [ 0.80, 1.62 ]

Pfeifer 2000 70 67 -0.6 (0.34) 0.9 % 0.55 [ 0.28, 1.07 ]

Pfeifer 2009 122 120 -0.31 (0.15) 4.6 % 0.73 [ 0.55, 0.98 ]

Smith 2007 4727 4713 -0.02 (0.03) 39.8 % 0.98 [ 0.92, 1.04 ]

Trivedi 2003 1027 1011 -0.07 (0.1) 9.3 % 0.93 [ 0.77, 1.13 ]

Subtotal (95% CI) 7839 7814 100.0 % 0.96 [ 0.90, 1.02 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 8.67, df = 6 (P = 0.19); I2 =31%

Test for overall effect: Z = 1.33 (P = 0.18)

Test for subgroup differences: Chi2 = 0.08, df = 1 (P = 0.78), I2 =0.0%

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Factorial design: vitamin D intervention group vs remainder (no vitamin D intervention)
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Analysis 7.1. Comparison 7 Vitamin D (with or without calcium) vs control: subgroup analysis by vitamin D

level at baseline, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 7 Vitamin D (with or without calcium) vs control: subgroup analysis by vitamin D level at baseline

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for lower vitamin D levels

Dhesi 2004 62 61 -0.49 (0.33) 45.2 % 0.61 [ 0.32, 1.17 ]

Pfeifer 2000 70 67 -0.61 (0.3) 54.8 % 0.54 [ 0.30, 0.98 ]

Subtotal (95% CI) 132 128 100.0 % 0.57 [ 0.37, 0.89 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.07, df = 1 (P = 0.79); I2 =0.0%

Test for overall effect: Z = 2.50 (P = 0.012)

2 Not selected for lower vitamin D levels

Bischoff-Ferrari 2006 219 226 0.11 (0.09) 15.2 % 1.12 [ 0.94, 1.33 ]

Kärkkäinen 2010 1566 1573 -0.05 (0.03) 28.0 % 0.95 [ 0.90, 1.01 ]

Latham 2003 (1) 108 114 0.11 (0.11) 12.1 % 1.12 [ 0.90, 1.38 ]

Porthouse 2005 1125 1877 -0.09 (0.05) 23.5 % 0.91 [ 0.83, 1.01 ]

Sanders 2010 1131 1125 0.14 (0.06) 21.2 % 1.15 [ 1.02, 1.29 ]

Subtotal (95% CI) 4149 4915 100.0 % 1.02 [ 0.93, 1.13 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 13.51, df = 4 (P = 0.01); I2 =70%

Test for overall effect: Z = 0.50 (P = 0.62)

Test for subgroup differences: Chi2 = 6.52, df = 1 (P = 0.01), I2 =85%

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Factorial design: vitamin D intervention group vs remainder (no vitamin D intervention)
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Analysis 7.2. Comparison 7 Vitamin D (with or without calcium) vs control: subgroup analysis by vitamin D

level at baseline, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 7 Vitamin D (with or without calcium) vs control: subgroup analysis by vitamin D level at baseline

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for lower vitamin D levels

Dhesi 2004 62 61 -0.26 (0.36) 9.9 % 0.77 [ 0.38, 1.56 ]

Pfeifer 2000 70 67 -0.6 (0.34) 11.1 % 0.55 [ 0.28, 1.07 ]

Pfeifer 2009 122 120 -0.31 (0.15) 56.9 % 0.73 [ 0.55, 0.98 ]

Prince 2008 151 151 -0.42 (0.24) 22.2 % 0.66 [ 0.41, 1.05 ]

Subtotal (95% CI) 405 399 100.0 % 0.70 [ 0.56, 0.87 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.75, df = 3 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 3.20 (P = 0.0014)

2 Not selected for lower vitamin D levels

Bischoff-Ferrari 2006 219 216 -0.26 (0.21) 2.5 % 0.77 [ 0.51, 1.16 ]

Grant 2005 2649 2643 -0.03 (0.07) 13.2 % 0.97 [ 0.85, 1.11 ]

Harwood 2004 84 35 -0.73 (0.32) 1.2 % 0.48 [ 0.26, 0.90 ]

Kärkkäinen 2010 1566 1573 -0.02 (0.03) 23.0 % 0.98 [ 0.92, 1.04 ]

Latham 2003 (1) 108 114 0.13 (0.18) 3.4 % 1.14 [ 0.80, 1.62 ]

Porthouse 2005 1125 1877 -0.02 (0.11) 7.5 % 0.98 [ 0.79, 1.22 ]

Sanders 2010 1131 1125 0.15 (0.05) 17.7 % 1.16 [ 1.05, 1.28 ]

Smith 2007 4727 4713 -0.02 (0.03) 23.0 % 0.98 [ 0.92, 1.04 ]

Trivedi 2003 1027 1011 -0.07 (0.1) 8.5 % 0.93 [ 0.77, 1.13 ]

Subtotal (95% CI) 12636 13307 100.0 % 1.00 [ 0.93, 1.07 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 17.83, df = 8 (P = 0.02); I2 =55%

Test for overall effect: Z = 0.13 (P = 0.89)

Test for subgroup differences: Chi2 = 9.08, df = 1 (P = 0.00), I2 =89%

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Factorial design: vitamin D intervention group vs remainder (no vitamin D intervention)
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Analysis 8.1. Comparison 8 Medication provision: vitamin D 2000 IU/day vs vitamin D 800 IU/day, Outcome

1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 8 Medication provision: vitamin D 2000 IU/day vs vitamin D 800 IU/day

Outcome: 1 Rate of falls

Study or subgroup 2000 IU/day 800 IU/day log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Bischoff-Ferrari 2010 (1) 86 87 0.26 (0.14) 100.0 % 1.30 [ 0.99, 1.71 ]

Total (95% CI) 86 87 100.0 % 1.30 [ 0.99, 1.71 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.86 (P = 0.063)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours 2000 IU/day Favours 800 IU/day

(1) Factorial design (post hip fracture): vitamin D3 2000 IU/day groups vs vitamin D3 800 IU/day groups

Analysis 8.2. Comparison 8 Medication provision: vitamin D 2000 IU/day vs vitamin D 800 IU/day, Outcome

2 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 8 Medication provision: vitamin D 2000 IU/day vs vitamin D 800 IU/day

Outcome: 2 Number of people sustaining a fracture

Study or subgroup 2000 IU/day 800 IU/day log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Bischoff-Ferrari 2010 (1) 86 87 -0.67 (0.69) 100.0 % 0.51 [ 0.13, 1.98 ]

Total (95% CI) 86 87 100.0 % 0.51 [ 0.13, 1.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.97 (P = 0.33)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours 2000 IU/day Favours 800 IU/day

(1) Number with hip fracture (in people post hip fracture)
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Analysis 9.1. Comparison 9 Medication provision: vitamin D analogue vs placebo, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 9 Medication provision: vitamin D analogue vs placebo

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Calcitriol vs placebo

Gallagher 2001 101 112 -0.45 (0.13) 100.0 % 0.64 [ 0.49, 0.82 ]

Subtotal (95% CI) 101 112 100.0 % 0.64 [ 0.49, 0.82 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.46 (P = 0.00054)

0.5 0.7 1 1.5 2

Favours intervention Favours control

Analysis 9.2. Comparison 9 Medication provision: vitamin D analogue vs placebo, Outcome 2 Number of

fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 9 Medication provision: vitamin D analogue vs placebo

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Calcitriol vs placebo

Gallagher 2001 101 112 -0.62 (0.28) 100.0 % 0.54 [ 0.31, 0.93 ]

Subtotal (95% CI) 101 112 100.0 % 0.54 [ 0.31, 0.93 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.21 (P = 0.027)

2 Alfacalcidol vs placebo

Dukas 2004 192 186 -0.37 (0.27) 100.0 % 0.69 [ 0.41, 1.17 ]

Subtotal (95% CI) 192 186 100.0 % 0.69 [ 0.41, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.37 (P = 0.17)

0.1 0.2 0.5 1 2 5 10

Favours intervention Favours control
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Analysis 9.3. Comparison 9 Medication provision: vitamin D analogue vs placebo, Outcome 3 Number of

people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 9 Medication provision: vitamin D analogue vs placebo

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Calcitriol vs placebo

Gallagher 2001 123 123 -0.51 (0.39) 100.0 % 0.60 [ 0.28, 1.29 ]

Subtotal (95% CI) 123 123 100.0 % 0.60 [ 0.28, 1.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.31 (P = 0.19)

0.02 0.1 1 10 50

Favours intervention Favours control
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Analysis 9.4. Comparison 9 Medication provision: vitamin D analogue vs placebo, Outcome 4 Number of

people developing hypercalcaemia.

Review: Interventions for preventing falls in older people living in the community

Comparison: 9 Medication provision: vitamin D analogue vs placebo

Outcome: 4 Number of people developing hypercalcaemia

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Dukas 2004 (1) 5/192 1/186 12.7 % 4.84 [ 0.57, 41.07 ]

Gallagher 2001 (2) 15/123 7/123 87.3 % 2.14 [ 0.91, 5.07 ]

Total (95% CI) 315 309 100.0 % 2.49 [ 1.12, 5.50 ]

Total events: 20 (Intervention), 8 (Control)

Heterogeneity: Chi2 = 0.49, df = 1 (P = 0.48); I2 =0.0%

Test for overall effect: Z = 2.25 (P = 0.025)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours intervention Favours control

(1) Alfacalcidol vs placebo

(2) Calcitriol vs placebo
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Analysis 10.1. Comparison 10 Medication provision: other medications vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 10 Medication provision: other medications vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Hormone replacement therapy vs placebo

Gallagher 2001 100 112 -0.13 (0.15) 100.0 % 0.88 [ 0.65, 1.18 ]

Subtotal (95% CI) 100 112 100.0 % 0.88 [ 0.65, 1.18 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.39)

2 Hormone replacement therapy + calcitriol vs placebo

Gallagher 2001 102 112 -0.29 (0.13) 100.0 % 0.75 [ 0.58, 0.97 ]

Subtotal (95% CI) 102 112 100.0 % 0.75 [ 0.58, 0.97 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.23 (P = 0.026)
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Analysis 10.2. Comparison 10 Medication provision: other medications vs control, Outcome 2 Number of

fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 10 Medication provision: other medications vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Hormone replacement therapy vs control/placebo

Gallagher 2001 100 112 -0.12 (0.11) 45.2 % 0.89 [ 0.71, 1.10 ]

Greenspan 2005 (1) 187 186 -0.02 (0.1) 54.8 % 0.98 [ 0.81, 1.19 ]

Subtotal (95% CI) 287 298 100.0 % 0.94 [ 0.81, 1.08 ]

Heterogeneity: Chi2 = 0.45, df = 1 (P = 0.50); I2 =0.0%

Test for overall effect: Z = 0.88 (P = 0.38)

2 Hormone replacement therapy + calcitriol vs placebo

Gallagher 2001 102 112 -0.11 (0.11) 100.0 % 0.90 [ 0.72, 1.11 ]

Subtotal (95% CI) 102 112 100.0 % 0.90 [ 0.72, 1.11 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

3 Alendronate + vitamin D3 vs control

Ralston 2011 257 258 -0.2 (0.17) 100.0 % 0.82 [ 0.59, 1.14 ]

Subtotal (95% CI) 257 258 100.0 % 0.82 [ 0.59, 1.14 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)

0.5 0.7 1 1.5 2
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(1) Factorial design: HRT versus no HRT
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Analysis 10.3. Comparison 10 Medication provision: other medications vs control, Outcome 3 Number of

people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 10 Medication provision: other medications vs control

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Calcium vs placebo

Reid 2006 620 635 -0.11 (0.13) 100.0 % 0.90 [ 0.69, 1.16 ]

Subtotal (95% CI) 620 635 100.0 % 0.90 [ 0.69, 1.16 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.85 (P = 0.40)

2 Vitamin K2 + vitamin D2 + calcium vs control (Alzheimer’s disease)

Sato 2005a 90 88 -2.04 (0.61) 100.0 % 0.13 [ 0.04, 0.43 ]

Subtotal (95% CI) 90 88 100.0 % 0.13 [ 0.04, 0.43 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.34 (P = 0.00083)

Test for subgroup differences: Chi2 = 9.58, df = 1 (P = 0.00), I2 =90%
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Analysis 11.1. Comparison 11 Medication withdrawal vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 11 Medication withdrawal vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Psychotropic medication withdrawal vs control

Campbell 1999 (1) 48 45 -1.08 (0.39) 100.0 % 0.34 [ 0.16, 0.73 ]

Subtotal (95% CI) 48 45 100.0 % 0.34 [ 0.16, 0.73 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.77 (P = 0.0056)

2 Medication review and modification vs usual care

Blalock 2010 93 93 0.01 (0.11) 100.0 % 1.01 [ 0.81, 1.25 ]

Subtotal (95% CI) 93 93 100.0 % 1.01 [ 0.81, 1.25 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.09 (P = 0.93)

0.2 0.5 1 2 5

Favours intervention Favours control

(1) Factorial design: psychotropic medication withdrawal vs no withdrawal
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Analysis 11.2. Comparison 11 Medication withdrawal vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 11 Medication withdrawal vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Psychotropic medication withdrawal vs control

Campbell 1999 (1) 48 45 -0.49 (0.33) 100.0 % 0.61 [ 0.32, 1.17 ]

Subtotal (95% CI) 48 45 100.0 % 0.61 [ 0.32, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

2 Medication review and modification vs usual care

Blalock 2010 93 93 0.02 (0.13) 86.6 % 1.02 [ 0.79, 1.32 ]

Meredith 2002 130 129 0.11 (0.33) 13.4 % 1.12 [ 0.58, 2.13 ]

Subtotal (95% CI) 223 222 100.0 % 1.03 [ 0.81, 1.31 ]

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.80); I2 =0.0%

Test for overall effect: Z = 0.27 (P = 0.79)

3 GP educational programme + medication review and modification vs control

Pit 2007 350 309 -0.49 (0.2) 100.0 % 0.61 [ 0.41, 0.91 ]

Subtotal (95% CI) 350 309 100.0 % 0.61 [ 0.41, 0.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.45 (P = 0.014)
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(1) Factorial design: psychotropic medication withdrawal vs no withdrawal

322Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 12.1. Comparison 12 Surgery vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 12 Surgery vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cardiac pacing vs control

Kenny 2001 84 87 -0.87 (0.3) 17.2 % 0.42 [ 0.23, 0.75 ]

Parry 2009 (1) 25 25 -0.2 (0.15) 68.7 % 0.82 [ 0.61, 1.10 ]

Ryan 2010 66 62 -0.24 (0.33) 14.2 % 0.79 [ 0.41, 1.50 ]

Subtotal (95% CI) 175 174 100.0 % 0.73 [ 0.57, 0.93 ]

Heterogeneity: Chi2 = 4.06, df = 2 (P = 0.13); I2 =51%

Test for overall effect: Z = 2.58 (P = 0.0099)

2 Cataract surgery (1st eye) vs control

Harwood 2005 154 152 -0.42 (0.19) 100.0 % 0.66 [ 0.45, 0.95 ]

Subtotal (95% CI) 154 152 100.0 % 0.66 [ 0.45, 0.95 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.21 (P = 0.027)

3 Cataract surgery (2nd eye) vs control

Foss 2006 120 119 -0.39 (0.28) 100.0 % 0.68 [ 0.39, 1.17 ]

Subtotal (95% CI) 120 119 100.0 % 0.68 [ 0.39, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Crossover study (total N = 25)
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Analysis 12.2. Comparison 12 Surgery vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 12 Surgery vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cardiac pacing vs control

Parry 2009 (1) 25 25 0.13 (0.16) 69.2 % 1.14 [ 0.83, 1.56 ]

Ryan 2010 66 62 0.29 (0.24) 30.8 % 1.34 [ 0.83, 2.14 ]

Subtotal (95% CI) 91 87 100.0 % 1.20 [ 0.92, 1.55 ]

Heterogeneity: Chi2 = 0.31, df = 1 (P = 0.58); I2 =0.0%

Test for overall effect: Z = 1.35 (P = 0.18)

2 Cataract surgery (1st eye) vs control

Harwood 2005 154 152 -0.05 (0.17) 100.0 % 0.95 [ 0.68, 1.33 ]

Subtotal (95% CI) 154 152 100.0 % 0.95 [ 0.68, 1.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.29 (P = 0.77)

3 Cataract surgery (2nd eye) vs control

Foss 2006 120 119 0.06 (0.22) 100.0 % 1.06 [ 0.69, 1.63 ]

Subtotal (95% CI) 120 119 100.0 % 1.06 [ 0.69, 1.63 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Crossover study (total N = 25)
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Analysis 12.3. Comparison 12 Surgery vs control, Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 12 Surgery vs control

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cardiac pacing vs control

Kenny 2001 84 87 -0.25 (0.75) 100.0 % 0.78 [ 0.18, 3.39 ]

Subtotal (95% CI) 84 87 100.0 % 0.78 [ 0.18, 3.39 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

2 Cataract surgery (1st eye) vs control

Harwood 2005 154 152 -1.11 (0.59) 100.0 % 0.33 [ 0.10, 1.05 ]

Subtotal (95% CI) 154 152 100.0 % 0.33 [ 0.10, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.88 (P = 0.060)

3 Cataract surgery (2nd eye) vs control

Foss 2006 120 119 0.92 (0.82) 100.0 % 2.51 [ 0.50, 12.52 ]

Subtotal (95% CI) 120 119 100.0 % 2.51 [ 0.50, 12.52 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.12 (P = 0.26)
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Analysis 13.1. Comparison 13 Fluid or nutrition therapy vs control, Outcome 1 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 13 Fluid or nutrition therapy vs control

Outcome: 1 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Nutritional supplementation vs control

Dangour 2011 (1) 865 800 -0.03 (0.07) 90.6 % 0.97 [ 0.85, 1.11 ]

Gray-Donald 1995 22 24 -2.3 (1.31) 0.3 % 0.10 [ 0.01, 1.31 ]

McMurdo 2009 93 98 -0.19 (0.22) 9.2 % 0.83 [ 0.54, 1.27 ]

Subtotal (95% CI) 980 922 100.0 % 0.95 [ 0.83, 1.08 ]

Heterogeneity: Chi2 = 3.44, df = 2 (P = 0.18); I2 =42%

Test for overall effect: Z = 0.76 (P = 0.45)

0.005 0.1 1 10 200

Favours intervention Favours control

(1) Factorial design: nutritional supplementation group vs remainder (no supplementation)

Analysis 14.1. Comparison 14 Psychological interventions vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 14 Psychological interventions vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cognitive behavioural intervention vs control

Huang 2011 60 60 0 (0.51) 100.0 % 1.00 [ 0.37, 2.72 ]

Subtotal (95% CI) 60 60 100.0 % 1.00 [ 0.37, 2.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 14.2. Comparison 14 Psychological interventions vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 14 Psychological interventions vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Cognitive behavioural intervention vs control

Huang 2011 60 60 0 (0.47) 12.8 % 1.00 [ 0.40, 2.51 ]

Reinsch 1992 123 107 0.12 (0.18) 87.2 % 1.13 [ 0.79, 1.60 ]

Subtotal (95% CI) 183 167 100.0 % 1.11 [ 0.80, 1.54 ]

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.81); I2 =0.0%

Test for overall effect: Z = 0.62 (P = 0.53)
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Analysis 15.1. Comparison 15 Environment/assistive technology interventions: home safety vs control,

Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 15 Environment/assistive technology interventions: home safety vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Campbell 2005 (1) 198 193 -0.53 (0.17) 14.4 % 0.59 [ 0.42, 0.82 ]

Cumming 1999 264 266 -0.15 (0.09) 22.5 % 0.86 [ 0.72, 1.03 ]

Day 2002 (2) 543 547 -0.03 (0.09) 22.5 % 0.97 [ 0.81, 1.16 ]

Lin 2007 50 50 -0.78 (0.37) 5.0 % 0.46 [ 0.22, 0.95 ]

Nikolaus 2003 181 179 -0.37 (0.16) 15.3 % 0.69 [ 0.50, 0.95 ]

Stevens 2001 570 1167 0.02 (0.11) 20.3 % 1.02 [ 0.82, 1.27 ]

Total (95% CI) 1806 2402 100.0 % 0.81 [ 0.68, 0.97 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 13.94, df = 5 (P = 0.02); I2 =64%

Test for overall effect: Z = 2.29 (P = 0.022)

Test for subgroup differences: Not applicable
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(1) Factorial design: home safety groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) Factorial design: home safety intervention groups vs remainder (no home safety intervention)

Analysis 15.2. Comparison 15 Environment/assistive technology interventions: home safety vs control,

Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 15 Environment/assistive technology interventions: home safety vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Campbell 2005 (1) 198 193 -0.27 (0.11) 16.2 % 0.76 [ 0.62, 0.95 ]

Cumming 1999 264 266 -0.26 (0.14) 10.0 % 0.77 [ 0.59, 1.01 ]

Day 2002 (2) 543 547 -0.08 (0.08) 30.7 % 0.92 [ 0.79, 1.08 ]

Lannin 2007 5 5 -0.69 (1.07) 0.2 % 0.50 [ 0.06, 4.08 ]

Pardessus 2002 30 30 -0.14 (0.28) 2.5 % 0.87 [ 0.50, 1.50 ]

Pighills 2011 (3) 156 77 -0.09 (0.09) 24.2 % 0.91 [ 0.77, 1.09 ]

Stevens 2001 570 1167 -0.07 (0.11) 16.2 % 0.93 [ 0.75, 1.16 ]

Total (95% CI) 1766 2285 100.0 % 0.88 [ 0.80, 0.96 ]

Heterogeneity: Chi2 = 3.64, df = 6 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 2.98 (P = 0.0028)

Test for subgroup differences: Not applicable

0.2 0.5 1 2 5

Favours intervention Favours control

(1) Factorial design: home safety intervention groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) Factorial design: home safety intervention groups vs remainder (no home safety intervention)

(3) OT and non-OT intervention groups combined vs control
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Analysis 15.3. Comparison 15 Environment/assistive technology interventions: home safety vs control,

Outcome 3 Number of participants sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 15 Environment/assistive technology interventions: home safety vs control

Outcome: 3 Number of participants sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Nikolaus 2003 181 179 0.28 (0.76) 100.0 % 1.32 [ 0.30, 5.87 ]

Total (95% CI) 181 179 100.0 % 1.32 [ 0.30, 5.87 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

Test for subgroup differences: Not applicable
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Analysis 16.1. Comparison 16 Home safety intervention vs control: subgroup analysis by risk of falling at

baseline, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 16 Home safety intervention vs control: subgroup analysis by risk of falling at baseline

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Campbell 2005 (1) 198 193 -0.53 (0.17) 42.7 % 0.59 [ 0.42, 0.82 ]

Lin 2007 50 50 -0.78 (0.37) 9.0 % 0.46 [ 0.22, 0.95 ]

Nikolaus 2003 181 179 -0.37 (0.16) 48.2 % 0.69 [ 0.50, 0.95 ]

Subtotal (95% CI) 429 422 100.0 % 0.62 [ 0.50, 0.77 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.21, df = 2 (P = 0.54); I2 =0.0%

Test for overall effect: Z = 4.28 (P = 0.000019)

2 Not selected for higher risk of falling

Cumming 1999 264 266 -0.15 (0.09) 37.5 % 0.86 [ 0.72, 1.03 ]

Day 2002 (2) 543 547 -0.03 (0.09) 37.5 % 0.97 [ 0.81, 1.16 ]

Stevens 2001 570 1167 0.02 (0.11) 25.1 % 1.02 [ 0.82, 1.27 ]

Subtotal (95% CI) 1377 1980 100.0 % 0.94 [ 0.84, 1.05 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.64, df = 2 (P = 0.44); I2 =0.0%

Test for overall effect: Z = 1.13 (P = 0.26)

Test for subgroup differences: Chi2 = 11.08, df = 1 (P = 0.00), I2 =91%

0.5 0.7 1 1.5 2
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(1) Factorial design: home safety groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) Factorial design: home safety intervention groups vs remainder (no home safety intervention)
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Analysis 16.2. Comparison 16 Home safety intervention vs control: subgroup analysis by risk of falling at

baseline, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 16 Home safety intervention vs control: subgroup analysis by risk of falling at baseline

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Campbell 2005 (1) 198 193 -0.27 (0.11) 37.8 % 0.76 [ 0.62, 0.95 ]

Pardessus 2002 30 30 -0.14 (0.28) 5.8 % 0.87 [ 0.50, 1.50 ]

Pighills 2011 (2) 156 77 -0.09 (0.09) 56.4 % 0.91 [ 0.77, 1.09 ]

Subtotal (95% CI) 384 300 100.0 % 0.85 [ 0.75, 0.97 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.61, df = 2 (P = 0.45); I2 =0.0%

Test for overall effect: Z = 2.38 (P = 0.017)

2 Not selected for higher risk of falling

Lannin 2007 5 5 -0.69 (1.07) 0.3 % 0.50 [ 0.06, 4.08 ]

Cumming 1999 264 266 -0.26 (0.14) 17.5 % 0.77 [ 0.59, 1.01 ]

Day 2002 (3) 543 547 -0.08 (0.08) 53.7 % 0.92 [ 0.79, 1.08 ]

Stevens 2001 570 1167 -0.07 (0.11) 28.4 % 0.93 [ 0.75, 1.16 ]

Subtotal (95% CI) 1382 1985 100.0 % 0.90 [ 0.80, 1.00 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 1.71, df = 3 (P = 0.63); I2 =0.0%

Test for overall effect: Z = 1.89 (P = 0.059)

Test for subgroup differences: Chi2 = 0.32, df = 1 (P = 0.57), I2 =0.0%
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(1) Factorial design: home safety groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) OT and non-OT intervention groups combined vs control

(3) Factorial design: home safety intervention arms vs remainder (no home safety intervention)
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Analysis 17.1. Comparison 17 Home safety intervention vs control: subgroup analysis by delivery personnel,

Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 17 Home safety intervention vs control: subgroup analysis by delivery personnel

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Home safety intervention (OT) vs control

Campbell 2005 (1) 198 193 -0.53 (0.17) 22.7 % 0.59 [ 0.42, 0.82 ]

Cumming 1999 264 266 -0.15 (0.09) 35.1 % 0.86 [ 0.72, 1.03 ]

Nikolaus 2003 181 179 -0.37 (0.16) 24.1 % 0.69 [ 0.50, 0.95 ]

Pighills 2011 (2) 85 77 -0.62 (0.21) 18.1 % 0.54 [ 0.36, 0.81 ]

Subtotal (95% CI) 728 715 100.0 % 0.69 [ 0.55, 0.86 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 7.12, df = 3 (P = 0.07); I2 =58%

Test for overall effect: Z = 3.23 (P = 0.0013)

2 Home safety intervention (not OT) vs control

Day 2002 (3) 543 547 -0.03 (0.09) 41.9 % 0.97 [ 0.81, 1.16 ]

Lin 2007 50 50 -0.78 (0.37) 6.6 % 0.46 [ 0.22, 0.95 ]

Pighills 2011 (4) 71 77 -0.25 (0.22) 15.6 % 0.78 [ 0.51, 1.20 ]

Stevens 2001 570 1167 0.02 (0.11) 35.9 % 1.02 [ 0.82, 1.27 ]

Subtotal (95% CI) 1234 1841 100.0 % 0.91 [ 0.75, 1.11 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 5.17, df = 3 (P = 0.16); I2 =42%

Test for overall effect: Z = 0.95 (P = 0.34)

Test for subgroup differences: Chi2 = 3.32, df = 1 (P = 0.07), I2 =70%
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(1) Factorial design: home safety groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) Environmental assessment and modification by OT vs control

(3) Factorial design: home safety intervention groups vs remainder (no home safety intervention)

(4) Environmental assessment and modification by trained non-professional vs control
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Analysis 17.2. Comparison 17 Home safety intervention vs control: subgroup analysis by delivery personnel,

Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 17 Home safety intervention vs control: subgroup analysis by delivery personnel

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Home safety intervention (OT) vs control

Campbell 2005 (1) 198 193 -0.27 (0.11) 38.1 % 0.76 [ 0.62, 0.95 ]

Cumming 1999 264 266 -0.26 (0.14) 23.5 % 0.77 [ 0.59, 1.01 ]

Lannin 2007 5 5 -0.69 (1.07) 0.4 % 0.50 [ 0.06, 4.08 ]

Pardessus 2002 30 30 -0.14 (0.28) 5.9 % 0.87 [ 0.50, 1.50 ]

Pighills 2011 (2) 85 77 -0.17 (0.12) 32.0 % 0.84 [ 0.67, 1.07 ]

Subtotal (95% CI) 582 571 100.0 % 0.79 [ 0.70, 0.91 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.72, df = 4 (P = 0.95); I2 =0.0%

Test for overall effect: Z = 3.38 (P = 0.00072)

2 Home safety intervention (not OT) vs control

Day 2002 (3) 543 547 -0.08 (0.08) 48.6 % 0.92 [ 0.79, 1.08 ]

Pighills 2011 (4) 71 77 0 (0.11) 25.7 % 1.00 [ 0.81, 1.24 ]

Stevens 2001 570 1167 -0.07 (0.11) 25.7 % 0.93 [ 0.75, 1.16 ]

Subtotal (95% CI) 1184 1791 100.0 % 0.94 [ 0.85, 1.05 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.37, df = 2 (P = 0.83); I2 =0.0%

Test for overall effect: Z = 1.02 (P = 0.31)

Test for subgroup differences: Chi2 = 3.86, df = 1 (P = 0.05), I2 =74%
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Favours intervention Favours control

(1) Factorial design: home safety intervention groups vs remainder (no home safety intervention) in people with severe visual impairment

(2) Environmental assessment and modification by OT vs control

(3) Factorial design: home safety intervention groups vs remainder (no home safety intervention)

(4) Environmental assessment and modification by trained non-professional vs control

333Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 18.1. Comparison 18 Environment/assistive technology interventions: vision improvement vs

control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 18 Environment/assistive technology interventions: vision improvement vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Vision assessment and eye examination + intervention (with or without referral) vs control

Cumming 2007 309 307 0.45 (0.14) 100.0 % 1.57 [ 1.19, 2.06 ]

Subtotal (95% CI) 309 307 100.0 % 1.57 [ 1.19, 2.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.21 (P = 0.0013)

2 Visual acuity assessment and referral vs remainder

Day 2002 (1) 547 543 -0.09 (0.09) 100.0 % 0.91 [ 0.77, 1.09 ]

Subtotal (95% CI) 547 543 100.0 % 0.91 [ 0.77, 1.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

3 Single lens distance glasses vs usual glasses (multifocal)

Haran 2010 299 298 -0.08 (0.12) 100.0 % 0.92 [ 0.73, 1.17 ]

Subtotal (95% CI) 299 298 100.0 % 0.92 [ 0.73, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.67 (P = 0.50)

Test for subgroup differences: Chi2 = 11.61, df = 2 (P = 0.00), I2 =83%
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(1) Factorial design: vision intervention arms vs remainder (no vision intervention)
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Analysis 18.2. Comparison 18 Environment/assistive technology interventions: vision improvement vs

control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 18 Environment/assistive technology interventions: vision improvement vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Vision assessment and eye examination + intervention (with or without referral) vs control

Cumming 2007 309 307 0.43 (0.11) 100.0 % 1.54 [ 1.24, 1.91 ]

Subtotal (95% CI) 309 307 100.0 % 1.54 [ 1.24, 1.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.91 (P = 0.000093)

2 Visual acuity assessment and referral vs remainder

Day 2002 (1) 547 543 -0.12 (0.08) 100.0 % 0.89 [ 0.76, 1.04 ]

Subtotal (95% CI) 547 543 100.0 % 0.89 [ 0.76, 1.04 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.50 (P = 0.13)

3 Single lens distance glasses vs usual glasses (multifocal)

Haran 2010 299 298 -0.03 (0.07) 100.0 % 0.97 [ 0.85, 1.11 ]

Subtotal (95% CI) 299 298 100.0 % 0.97 [ 0.85, 1.11 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.43 (P = 0.67)
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(1) Factorial design: vision intervention arms vs remainder (no vision intervention)
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Analysis 18.3. Comparison 18 Environment/assistive technology interventions: vision improvement vs

control, Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 18 Environment/assistive technology interventions: vision improvement vs control

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Vision assessment and eye examination + intervention (with or without referral) vs control

Cumming 2007 309 307 0.55 (0.3) 100.0 % 1.73 [ 0.96, 3.12 ]

Subtotal (95% CI) 309 307 100.0 % 1.73 [ 0.96, 3.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.83 (P = 0.067)

2 Single lens distance glasses vs usual glasses (multifocal)

Haran 2010 299 298 0.46 (0.39) 100.0 % 1.58 [ 0.74, 3.40 ]

Subtotal (95% CI) 299 298 100.0 % 1.58 [ 0.74, 3.40 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.18 (P = 0.24)
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Analysis 19.1. Comparison 19 Environment/assistive technology interventions: footwear modification vs

control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 19 Environment/assistive technology interventions: footwear modification vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Anti-slip shoe device for icy conditions vs control

McKiernan 2005 (1) 55 54 -0.87 (0.32) 100.0 % 0.42 [ 0.22, 0.78 ]

Subtotal (95% CI) 55 54 100.0 % 0.42 [ 0.22, 0.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.72 (P = 0.0066)
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(1) Outdoor falls only

Analysis 19.2. Comparison 19 Environment/assistive technology interventions: footwear modification vs

control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 19 Environment/assistive technology interventions: footwear modification vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Balance-enhancing insoles vs conventional insoles

Perry 2008 20 20 -0.58 (0.46) 100.0 % 0.56 [ 0.23, 1.38 ]

Subtotal (95% CI) 20 20 100.0 % 0.56 [ 0.23, 1.38 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.26 (P = 0.21)
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Analysis 20.1. Comparison 20 Knowledge/education interventions vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 20 Knowledge/education interventions vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Education interventions vs control

Ryan 1996 30 15 -1.11 (0.66) 100.0 % 0.33 [ 0.09, 1.20 ]

Subtotal (95% CI) 30 15 100.0 % 0.33 [ 0.09, 1.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.68 (P = 0.093)
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Analysis 20.2. Comparison 20 Knowledge/education interventions vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 20 Knowledge/education interventions vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Education interventions vs control

Dapp 2011 587 1376 -0.08 (0.09) 78.8 % 0.92 [ 0.77, 1.10 ]

Huang 2010 (1) 29 47 0.48 (1.38) 0.3 % 1.62 [ 0.11, 24.16 ]

Robson 2003 235 236 -0.29 (0.18) 19.7 % 0.75 [ 0.53, 1.06 ]

Ryan 1996 (2) 30 15 -0.69 (0.76) 1.1 % 0.50 [ 0.11, 2.22 ]

Subtotal (95% CI) 881 1674 100.0 % 0.88 [ 0.75, 1.03 ]

Heterogeneity: Chi2 = 1.83, df = 3 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 1.58 (P = 0.11)
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(1) Results at five months

(2) Two intervention arms combined (group education and one-on-one education)

Analysis 21.1. Comparison 21 Multiple interventions, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 21 Multiple interventions

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Exercise + home safety vs remainder

Day 2002 (1) 135 955 -0.26 (0.12) 100.0 % 0.77 [ 0.61, 0.98 ]

Subtotal (95% CI) 135 955 100.0 % 0.77 [ 0.61, 0.98 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.17 (P = 0.030)

2 Exercise + vision assessment vs remainder

Day 2002 (2) 136 954 -0.33 (0.12) 100.0 % 0.72 [ 0.57, 0.91 ]

Subtotal (95% CI) 136 954 100.0 % 0.72 [ 0.57, 0.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.75 (P = 0.0060)

3 Exercise + home safety + vision assessment vs remainder

Day 2002 (3) 135 955 -0.34 (0.15) 100.0 % 0.71 [ 0.53, 0.96 ]

Subtotal (95% CI) 135 955 100.0 % 0.71 [ 0.53, 0.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.27 (P = 0.023)

4 Home safety + vision assessment vs remainder

Day 2002 (4) 137 953 -0.12 (0.12) 100.0 % 0.89 [ 0.70, 1.12 ]

Subtotal (95% CI) 137 953 100.0 % 0.89 [ 0.70, 1.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

5 Exercise + home safety +education vs control

Clemson 2004 147 138 -0.37 (0.17) 100.0 % 0.69 [ 0.50, 0.96 ]

Subtotal (95% CI) 147 138 100.0 % 0.69 [ 0.50, 0.96 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.18 (P = 0.030)

6 Exercise + home safety + education vs education
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(. . . Continued)
Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Steinberg 2000 61 63 -0.07 (0.22) 100.0 % 0.93 [ 0.61, 1.44 ]

Subtotal (95% CI) 61 63 100.0 % 0.93 [ 0.61, 1.44 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.32 (P = 0.75)

7 Exercise + home safety + education + clinical assessment vs education

Steinberg 2000 59 63 -0.12 (0.22) 100.0 % 0.89 [ 0.58, 1.37 ]

Subtotal (95% CI) 59 63 100.0 % 0.89 [ 0.58, 1.37 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.59)

8 Exercise + home safety + multifactorial assessment and referral vs multifactorial assessment and referral

Beling 2009 11 8 -1.71 (1.11) 100.0 % 0.18 [ 0.02, 1.59 ]

Subtotal (95% CI) 11 8 100.0 % 0.18 [ 0.02, 1.59 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.54 (P = 0.12)

9 Exercise + vitamin D vs no exercise/no vitamin D (severe visual impairment)

Campbell 2005 (5) 195 196 0.14 (0.17) 100.0 % 1.15 [ 0.82, 1.61 ]

Subtotal (95% CI) 195 196 100.0 % 1.15 [ 0.82, 1.61 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.82 (P = 0.41)

10 Exercise + nutrition + calcium + vitamin D vs calcium + vitamin D

Swanenburg 2007 10 10 -1.66 (0.65) 100.0 % 0.19 [ 0.05, 0.68 ]

Subtotal (95% CI) 10 10 100.0 % 0.19 [ 0.05, 0.68 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.55 (P = 0.011)

11 Exercise + cognitive behavioural therapy vs control

Huang 2011 56 60 -0.97 (0.69) 100.0 % 0.38 [ 0.10, 1.47 ]

Subtotal (95% CI) 56 60 100.0 % 0.38 [ 0.10, 1.47 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.41 (P = 0.16)

12 Exercise + ”individualised fall prevention advice” vs control

Hill 2000 40 38 -0.12 (0.11) 100.0 % 0.89 [ 0.71, 1.10 ]

Subtotal (95% CI) 40 38 100.0 % 0.89 [ 0.71, 1.10 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.09 (P = 0.28)

13 Centre-based rehabilitation (exercise + education) vs home-based rehabilitation (exercise + education)

Comans 2010 35 41 -0.78 (0.38) 100.0 % 0.46 [ 0.22, 0.97 ]

Subtotal (95% CI) 35 41 100.0 % 0.46 [ 0.22, 0.97 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.05 (P = 0.040)
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(. . . Continued)

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

14 Physical training + education vs control

Faes 2011 18 15 0.75 (0.65) 100.0 % 2.12 [ 0.59, 7.57 ]

Subtotal (95% CI) 18 15 100.0 % 2.12 [ 0.59, 7.57 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.15 (P = 0.25)

15 Exercise + education vs education

Steinberg 2000 69 63 -0.11 (0.2) 100.0 % 0.90 [ 0.61, 1.33 ]

Subtotal (95% CI) 69 63 100.0 % 0.90 [ 0.61, 1.33 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.55 (P = 0.58)

16 Exercise + education + risk assessment vs control

Shumway-Cook 2007 226 227 -0.29 (0.19) 100.0 % 0.75 [ 0.52, 1.09 ]

Subtotal (95% CI) 226 227 100.0 % 0.75 [ 0.52, 1.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.53 (P = 0.13)

17 Multifunctional training + whole body vibration vs light physical exercise

Von Stengel 2011 47 50 -0.77 (0.27) 100.0 % 0.46 [ 0.27, 0.79 ]

Subtotal (95% CI) 47 50 100.0 % 0.46 [ 0.27, 0.79 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.85 (P = 0.0043)

18 Multifaceted podiatry including foot and ankle exercises vs routine podiatry care

Spink 2011 153 152 -0.45 (0.18) 100.0 % 0.64 [ 0.45, 0.91 ]

Subtotal (95% CI) 153 152 100.0 % 0.64 [ 0.45, 0.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.50 (P = 0.012)

19 Multidisciplinary rehabilitation + home safety visit vs multidisciplinary rehabilitation (no home visit)

Di Monaco 2008 (6) 45 50 -0.78 (0.4) 100.0 % 0.46 [ 0.21, 1.00 ]

Subtotal (95% CI) 45 50 100.0 % 0.46 [ 0.21, 1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.95 (P = 0.051)
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(1) Factorial design: exercise + home safety group vs remainder (all other groups)

(2) Factorial design: exercise + vision assessment group vs remainder (all other groups)

(3) Factorial design: exercise + home safety + vision assessment group vs remainder (all other groups)

(4) Factorial design: home safety + vision assessment group vs remainder (all other groups)

(5) Factorial design: exercise + vitamin D groups vs remainder (no exercise or vitamin D) in people with severe visual impairment

(6) Post hip fracture
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Analysis 21.2. Comparison 21 Multiple interventions, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 21 Multiple interventions

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Exercise + home safety vs remainder

Day 2002 (1) 135 955 -0.27 (0.12) 100.0 % 0.76 [ 0.60, 0.97 ]

Subtotal (95% CI) 135 955 100.0 % 0.76 [ 0.60, 0.97 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.25 (P = 0.024)

2 Exercise + vision assessment vs remainder

Day 2002 (2) 136 954 -0.31 (0.11) 100.0 % 0.73 [ 0.59, 0.91 ]

Subtotal (95% CI) 136 954 100.0 % 0.73 [ 0.59, 0.91 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.82 (P = 0.0048)

3 Exercise + home safety + vision assessment vs remainder

Day 2002 (3) 135 955 -0.4 (0.14) 100.0 % 0.67 [ 0.51, 0.88 ]

Subtotal (95% CI) 135 955 100.0 % 0.67 [ 0.51, 0.88 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.86 (P = 0.0043)

4 Home safety + vision assessment vs remainder

Day 2002 (4) 137 953 -0.21 (0.11) 100.0 % 0.81 [ 0.65, 1.01 ]

Subtotal (95% CI) 137 953 100.0 % 0.81 [ 0.65, 1.01 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.91 (P = 0.056)

5 Exercise + home safety + education vs control

Clemson 2004 157 153 -0.11 (0.1) 100.0 % 0.90 [ 0.74, 1.09 ]

Subtotal (95% CI) 157 153 100.0 % 0.90 [ 0.74, 1.09 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

6 Exercise + home safety + education vs education

Steinberg 2000 61 63 -0.14 (0.18) 100.0 % 0.87 [ 0.61, 1.24 ]

Subtotal (95% CI) 61 63 100.0 % 0.87 [ 0.61, 1.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.78 (P = 0.44)

7 Exercise + home safety + education + clinical assessment vs education
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

Steinberg 2000 59 63 -0.19 (0.19) 100.0 % 0.83 [ 0.57, 1.20 ]

Subtotal (95% CI) 59 63 100.0 % 0.83 [ 0.57, 1.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

8 Exercise + vit D vs no exercise/no vit D (severe visual impairment)

Campbell 2005 (5) 195 196 -0.01 (0.1) 100.0 % 0.99 [ 0.81, 1.20 ]

Subtotal (95% CI) 195 196 100.0 % 0.99 [ 0.81, 1.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

9 Exercise + cognitive behavioural therapy vs control

Huang 2011 56 60 -0.92 (0.66) 100.0 % 0.40 [ 0.11, 1.45 ]

Subtotal (95% CI) 56 60 100.0 % 0.40 [ 0.11, 1.45 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.39 (P = 0.16)

10 Centre-based rehabilitation (exercise + education) vs home-based rehabilitation (exercise + education)

Comans 2010 32 41 -0.56 (0.25) 100.0 % 0.57 [ 0.35, 0.93 ]

Subtotal (95% CI) 32 41 100.0 % 0.57 [ 0.35, 0.93 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.24 (P = 0.025)

11 Physical training + education vs control

Faes 2011 18 15 0.33 (0.38) 100.0 % 1.39 [ 0.66, 2.93 ]

Subtotal (95% CI) 18 15 100.0 % 1.39 [ 0.66, 2.93 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.87 (P = 0.39)

12 Exercise + education vs control

Huang 2010 56 47 0.52 (1.2) 100.0 % 1.68 [ 0.16, 17.67 ]

Subtotal (95% CI) 56 47 100.0 % 1.68 [ 0.16, 17.67 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.43 (P = 0.66)

13 Exercise + education vs education

Steinberg 2000 69 63 -0.17 (0.18) 100.0 % 0.84 [ 0.59, 1.20 ]

Subtotal (95% CI) 69 63 100.0 % 0.84 [ 0.59, 1.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.94 (P = 0.34)

14 Exercise + education + risk assessment vs control

Shumway-Cook 2007 226 227 -0.04 (0.08) 100.0 % 0.96 [ 0.82, 1.12 ]

Subtotal (95% CI) 226 227 100.0 % 0.96 [ 0.82, 1.12 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.62)
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

15 Multifaceted podiatry including foot and ankle exercises vs routine podiatry care

Spink 2011 153 152 -0.16 (0.13) 100.0 % 0.85 [ 0.66, 1.10 ]

Subtotal (95% CI) 153 152 100.0 % 0.85 [ 0.66, 1.10 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.23 (P = 0.22)

16 Home safety + medication review vs control

Carter 1997 133 161 -0.24 (0.27) 100.0 % 0.79 [ 0.46, 1.34 ]

Subtotal (95% CI) 133 161 100.0 % 0.79 [ 0.46, 1.34 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.89 (P = 0.37)

17 Education + free access to geriatric clinic vs control

Assantachai 2002 430 385 -0.26 (0.1) 100.0 % 0.77 [ 0.63, 0.94 ]

Subtotal (95% CI) 430 385 100.0 % 0.77 [ 0.63, 0.94 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.60 (P = 0.0093)

18 Multidisciplinary rehabilitation + home safety visit vs multidisciplinary rehabilitation (no home visit)

Di Monaco 2008 (6) 45 50 -0.67 (0.45) 100.0 % 0.51 [ 0.21, 1.24 ]

Subtotal (95% CI) 45 50 100.0 % 0.51 [ 0.21, 1.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.49 (P = 0.14)
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(1) Factorial design: exercise + home safety group vs remainder (all other groups)

(2) Factorial design: exercise + vision assessment group vs remainder (all other groups)

(3) Factorial design: exercise + vision assessment + home safety group vs remainder (all other groups)

(4) Factorial design: home safety + vision assessment group vs remainder (all other groups)

(5) Participants with severe visual impairment. Factorial design: exercise + vitamin D vs no exercise or vitamin D

(6) Post hip fracture
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Analysis 21.3. Comparison 21 Multiple interventions, Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 21 Multiple interventions

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Multifaceted podiatry including foot and ankle exercises vs routine podiatry care

Spink 2011 153 152 -1.97 (1.03) 100.0 % 0.14 [ 0.02, 1.05 ]

Subtotal (95% CI) 153 152 100.0 % 0.14 [ 0.02, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.91 (P = 0.056)

2 Multifunctional training + whole body vibration vs light physical exercise

Von Stengel 2011 47 50 -0.78 (0.65) 100.0 % 0.46 [ 0.13, 1.64 ]

Subtotal (95% CI) 47 50 100.0 % 0.46 [ 0.13, 1.64 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.20 (P = 0.23)
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Analysis 22.1. Comparison 22 Multifactorial intervention vs control, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 22 Multifactorial intervention vs control

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Carpenter 1990 181 186 -1.08 (0.33) 2.5 % 0.34 [ 0.18, 0.65 ]

Close 1999 141 163 -0.89 (0.09) 6.2 % 0.41 [ 0.34, 0.49 ]

Conroy 2010 172 171 -0.15 (0.08) 6.4 % 0.86 [ 0.74, 1.01 ]

Davison 2005 144 149 -0.45 (0.17) 4.7 % 0.64 [ 0.46, 0.89 ]

Elley 2008 155 157 -0.04 (0.17) 4.7 % 0.96 [ 0.69, 1.34 ]

Gallagher 1996 50 50 -0.21 (0.15) 5.1 % 0.81 [ 0.60, 1.09 ]

Hogan 2001 75 77 -0.3 (0.09) 6.2 % 0.74 [ 0.62, 0.88 ]

Hornbrook 1994 1611 1571 -0.17 (0.03) 6.9 % 0.84 [ 0.80, 0.89 ]

Lightbody 2002 155 159 -0.16 (0.11) 5.8 % 0.85 [ 0.69, 1.06 ]

Logan 2010 98 99 -0.8 (0.13) 5.5 % 0.45 [ 0.35, 0.58 ]

Lord 2005 (1) 396 201 -0.03 (0.09) 6.2 % 0.97 [ 0.81, 1.16 ]

Mahoney 2007 174 175 -0.21 (0.18) 4.5 % 0.81 [ 0.57, 1.15 ]

Markle-Reid 2010 49 43 0.09 (0.18) 4.5 % 1.09 [ 0.77, 1.56 ]

Rubenstein 2007 327 352 0.17 (0.14) 5.3 % 1.19 [ 0.90, 1.56 ]

Russell 2010 344 354 -0.39 (0.17) 4.7 % 0.68 [ 0.49, 0.94 ]

Salminen 2009 292 297 -0.08 (0.09) 6.2 % 0.92 [ 0.77, 1.10 ]

Tinetti 1994 147 144 -0.58 (0.15) 5.1 % 0.56 [ 0.42, 0.75 ]

Vind 2009 196 196 0.06 (0.18) 4.5 % 1.06 [ 0.75, 1.51 ]

Wyman 2005 126 126 -0.33 (0.15) 5.1 % 0.72 [ 0.54, 0.96 ]

Total (95% CI) 4833 4670 100.0 % 0.76 [ 0.67, 0.86 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 116.96, df = 18 (P<0.00001); I2 =85%

Test for overall effect: Z = 4.27 (P = 0.000019)

Test for subgroup differences: Not applicable
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(1) Extensive + minimal intervention groups combined vs control
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Analysis 22.2. Comparison 22 Multifactorial intervention vs control, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 22 Multifactorial intervention vs control

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Ciaschini 2009 101 100 0.41 (0.28) 1.7 % 1.51 [ 0.87, 2.61 ]

Close 1999 184 213 -0.94 (0.27) 1.8 % 0.39 [ 0.23, 0.66 ]

Coleman 1999 79 63 0.13 (0.22) 2.4 % 1.14 [ 0.74, 1.75 ]

Conroy 2010 136 138 -0.11 (0.16) 3.3 % 0.90 [ 0.65, 1.23 ]

Davison 2005 144 149 -0.05 (0.08) 5.0 % 0.95 [ 0.81, 1.11 ]

De Vries 2010 106 111 -0.04 (0.18) 3.0 % 0.96 [ 0.68, 1.37 ]

Elley 2008 155 157 0.1 (0.08) 5.0 % 1.11 [ 0.94, 1.29 ]

Fabacher 1994 100 95 -0.51 (0.31) 1.5 % 0.60 [ 0.33, 1.10 ]

Fox 2010 288 264 0.48 (0.31) 1.5 % 1.62 [ 0.88, 2.97 ]

Hendriks 2008 124 134 0.08 (0.18) 3.0 % 1.08 [ 0.76, 1.54 ]

Hogan 2001 75 77 -0.09 (0.09) 4.8 % 0.91 [ 0.77, 1.09 ]

Hornbrook 1994 1611 1571 -0.12 (0.04) 5.7 % 0.89 [ 0.82, 0.96 ]

Huang 2004 55 58 -2.12 (1.37) 0.1 % 0.12 [ 0.01, 1.76 ]

Huang 2005 63 59 -0.4 (0.56) 0.6 % 0.67 [ 0.22, 2.01 ]

Jitapunkul 1998 57 59 -0.65 (0.67) 0.4 % 0.52 [ 0.14, 1.94 ]

Kingston 2001 51 41 -0.45 (0.64) 0.4 % 0.64 [ 0.18, 2.24 ]

Lightbody 2002 155 159 -0.02 (0.19) 2.8 % 0.98 [ 0.68, 1.42 ]

Logan 2010 98 99 -1.14 (0.17) 3.1 % 0.32 [ 0.23, 0.45 ]

Lord 2005 (1) 396 201 0.05 (0.09) 4.8 % 1.05 [ 0.88, 1.25 ]

Markle-Reid 2010 49 43 0.21 (0.21) 2.5 % 1.23 [ 0.82, 1.86 ]

Newbury 2001 45 44 -0.54 (0.51) 0.7 % 0.58 [ 0.21, 1.58 ]

Rubenstein 2007 327 352 0.01 (0.17) 3.1 % 1.01 [ 0.72, 1.41 ]

Russell 2010 320 330 0.1 (0.08) 5.0 % 1.11 [ 0.94, 1.29 ]

Salminen 2009 292 297 0.09 (0.09) 4.8 % 1.09 [ 0.92, 1.31 ]

Schrijnemaekers 1995 85 97 -0.29 (0.27) 1.8 % 0.75 [ 0.44, 1.27 ]

Shyu 2010 (2) 55 48 -0.58 (0.26) 1.9 % 0.56 [ 0.34, 0.93 ]

0.005 0.1 1 10 200

Favours intervention Favours control
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347Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Spice 2009 (3) 346 159 -0.05 (0.05) 5.5 % 0.95 [ 0.86, 1.05 ]

Tinetti 1994 147 144 -0.29 (0.16) 3.3 % 0.75 [ 0.55, 1.02 ]

Van Haastregt 2000 129 123 0.12 (0.14) 3.7 % 1.13 [ 0.86, 1.48 ]

Vetter 1992 240 210 0.24 (0.13) 3.9 % 1.27 [ 0.99, 1.64 ]

Vind 2009 196 196 0.1 (0.14) 3.7 % 1.11 [ 0.84, 1.45 ]

Wagner 1994 (4) 635 607 -0.29 (0.08) 5.0 % 0.75 [ 0.64, 0.88 ]

Whitehead 2003 58 65 0.53 (0.47) 0.8 % 1.70 [ 0.68, 4.27 ]

Wyman 2005 126 126 0.1 (0.14) 3.7 % 1.11 [ 0.84, 1.45 ]

Total (95% CI) 7028 6589 100.0 % 0.93 [ 0.86, 1.02 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 107.84, df = 33 (P<0.00001); I2 =69%

Test for overall effect: Z = 1.55 (P = 0.12)

Test for subgroup differences: Not applicable

0.005 0.1 1 10 200

Favours intervention Favours control

(1) Extensive + minimal intervention groups combined vs control

(2) Number in the analysis unclear. N=55 and N=48 at 2 yr follow-up

(3) Primary care group + secondary care group combined vs control

(4) Multifactorial arm vs control
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Analysis 22.3. Comparison 22 Multifactorial intervention vs control, Outcome 3 Number of people

sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 22 Multifactorial intervention vs control

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Ciaschini 2009 101 100 -1.77 (1.07) 1.1 % 0.17 [ 0.02, 1.39 ]

Close 1999 141 163 -0.54 (0.41) 7.8 % 0.58 [ 0.26, 1.30 ]

Conroy 2010 (1) 172 172 0.51 (0.73) 2.5 % 1.67 [ 0.40, 6.96 ]

Davison 2005 (2) 159 154 -0.63 (0.49) 5.5 % 0.53 [ 0.20, 1.39 ]

De Vries 2010 93 94 -0.01 (0.15) 58.3 % 0.99 [ 0.74, 1.33 ]

Hogan 2001 (3) 79 84 -0.45 (0.71) 2.6 % 0.64 [ 0.16, 2.56 ]

Lightbody 2002 (4) 155 159 -1.35 (1.1) 1.1 % 0.26 [ 0.03, 2.24 ]

Russell 2010 320 330 -0.6 (0.43) 7.1 % 0.55 [ 0.24, 1.27 ]

Salminen 2009 (5) 293 298 0.02 (1.43) 0.6 % 1.02 [ 0.06, 16.82 ]

Tinetti 1994 147 144 -0.71 (0.69) 2.8 % 0.49 [ 0.13, 1.90 ]

Vetter 1992 240 210 0 (0.35) 10.7 % 1.00 [ 0.50, 1.99 ]

Total (95% CI) 1900 1908 100.0 % 0.84 [ 0.67, 1.05 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 9.10, df = 10 (P = 0.52); I2 =0.0%

Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Not applicable

0.02 0.1 1 10 50

Favours intervention Favours control

(1) ”Fragility fractures” reported in Irvine 2010

(2) Any fracture

(3) ”Fractures”

(4) ”fractures”

(5) ”Hip fractures at one year”
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Analysis 23.1. Comparison 23 Multifactorial intervention vs control: subgroup analysis by falls risk at

baseline, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 23 Multifactorial intervention vs control: subgroup analysis by falls risk at baseline

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Close 1999 141 163 -0.89 (0.09) 6.6 % 0.41 [ 0.34, 0.49 ]

Conroy 2010 172 171 -0.15 (0.08) 6.7 % 0.86 [ 0.74, 1.01 ]

Davison 2005 144 149 -0.45 (0.17) 5.4 % 0.64 [ 0.46, 0.89 ]

Elley 2008 155 157 -0.04 (0.17) 5.4 % 0.96 [ 0.69, 1.34 ]

Gallagher 1996 50 50 -0.21 (0.15) 5.7 % 0.81 [ 0.60, 1.09 ]

Hogan 2001 75 77 -0.3 (0.09) 6.6 % 0.74 [ 0.62, 0.88 ]

Lightbody 2002 155 159 -0.16 (0.11) 6.3 % 0.85 [ 0.69, 1.06 ]

Logan 2010 98 99 -0.8 (0.13) 6.0 % 0.45 [ 0.35, 0.58 ]

Lord 2005 (1) 396 201 -0.03 (0.09) 6.6 % 0.97 [ 0.81, 1.16 ]

Mahoney 2007 174 175 -0.21 (0.18) 5.2 % 0.81 [ 0.57, 1.15 ]

Markle-Reid 2010 49 43 0.09 (0.18) 5.2 % 1.09 [ 0.77, 1.56 ]

Rubenstein 2007 327 352 0.17 (0.14) 5.8 % 1.19 [ 0.90, 1.56 ]

Russell 2010 344 354 -0.39 (0.17) 5.4 % 0.68 [ 0.49, 0.94 ]

Salminen 2009 292 297 -0.08 (0.09) 6.6 % 0.92 [ 0.77, 1.10 ]

Tinetti 1994 147 144 -0.58 (0.15) 5.7 % 0.56 [ 0.42, 0.75 ]

Vind 2009 196 196 0.06 (0.18) 5.2 % 1.06 [ 0.75, 1.51 ]

Wyman 2005 126 126 -0.33 (0.15) 5.7 % 0.72 [ 0.54, 0.96 ]

Subtotal (95% CI) 3041 2913 100.0 % 0.77 [ 0.66, 0.90 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 104.40, df = 16 (P<0.00001); I2 =85%

Test for overall effect: Z = 3.35 (P = 0.00082)

2 Not selected for higher risk of falling

Carpenter 1990 181 186 -1.08 (0.33) 43.5 % 0.34 [ 0.18, 0.65 ]

Hornbrook 1994 1611 1571 -0.17 (0.03) 56.5 % 0.84 [ 0.80, 0.89 ]

Subtotal (95% CI) 1792 1757 100.0 % 0.57 [ 0.23, 1.38 ]

Heterogeneity: Tau2 = 0.36; Chi2 = 7.54, df = 1 (P = 0.01); I2 =87%

Test for overall effect: Z = 1.25 (P = 0.21)

Test for subgroup differences: Chi2 = 0.45, df = 1 (P = 0.50), I2 =0.0%

0.5 0.7 1 1.5 2

Favours intervention Favours control

(1) Extensive + minimal intervention groups combined vs control
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Analysis 23.2. Comparison 23 Multifactorial intervention vs control: subgroup analysis by falls risk at

baseline, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 23 Multifactorial intervention vs control: subgroup analysis by falls risk at baseline

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Selected for higher risk of falling

Ciaschini 2009 101 100 0.41 (0.28) 2.3 % 1.51 [ 0.87, 2.61 ]

Close 1999 184 213 -0.94 (0.27) 2.4 % 0.39 [ 0.23, 0.66 ]

Conroy 2010 136 138 -0.11 (0.16) 4.2 % 0.90 [ 0.65, 1.23 ]

Davison 2005 144 149 -0.05 (0.08) 6.1 % 0.95 [ 0.81, 1.11 ]

De Vries 2010 106 111 -0.04 (0.18) 3.8 % 0.96 [ 0.68, 1.37 ]

Elley 2008 155 157 0.1 (0.08) 6.1 % 1.11 [ 0.94, 1.29 ]

Hendriks 2008 124 134 0.08 (0.18) 3.8 % 1.08 [ 0.76, 1.54 ]

Hogan 2001 75 77 -0.09 (0.09) 5.9 % 0.91 [ 0.77, 1.09 ]

Huang 2005 63 59 -0.4 (0.56) 0.8 % 0.67 [ 0.22, 2.01 ]

Kingston 2001 51 41 -0.45 (0.64) 0.6 % 0.64 [ 0.18, 2.24 ]

Lightbody 2002 155 159 -0.02 (0.19) 3.6 % 0.98 [ 0.68, 1.42 ]

Logan 2010 98 99 -1.14 (0.17) 4.0 % 0.32 [ 0.23, 0.45 ]

Lord 2005 (1) 396 201 0.05 (0.09) 5.9 % 1.05 [ 0.88, 1.25 ]

Markle-Reid 2010 49 43 0.21 (0.21) 3.3 % 1.23 [ 0.82, 1.86 ]

Rubenstein 2007 327 352 0.01 (0.17) 4.0 % 1.01 [ 0.72, 1.41 ]

Russell 2010 320 330 0.1 (0.08) 6.1 % 1.11 [ 0.94, 1.29 ]

Salminen 2009 292 297 0.09 (0.09) 5.9 % 1.09 [ 0.92, 1.31 ]

Schrijnemaekers 1995 85 97 -0.29 (0.27) 2.4 % 0.75 [ 0.44, 1.27 ]

Shyu 2010 (2) 55 48 -0.58 (0.26) 2.5 % 0.56 [ 0.34, 0.93 ]

Spice 2009 (3) 346 159 -0.05 (0.05) 6.8 % 0.95 [ 0.86, 1.05 ]

Tinetti 1994 147 144 -0.29 (0.16) 4.2 % 0.75 [ 0.55, 1.02 ]

Van Haastregt 2000 129 123 0.12 (0.14) 4.7 % 1.13 [ 0.86, 1.48 ]

0.2 0.5 1 2 5

Favours intervention Favours control

(Continued . . . )
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Vind 2009 196 196 0.1 (0.14) 4.7 % 1.11 [ 0.84, 1.45 ]

Whitehead 2003 58 65 0.53 (0.47) 1.0 % 1.70 [ 0.68, 4.27 ]

Wyman 2005 126 126 0.1 (0.14) 4.7 % 1.11 [ 0.84, 1.45 ]

Subtotal (95% CI) 3918 3618 100.0 % 0.94 [ 0.85, 1.03 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 80.13, df = 24 (P<0.00001); I2 =70%

Test for overall effect: Z = 1.29 (P = 0.20)

2 Not selected for higher risk of falling

Coleman 1999 79 63 0.13 (0.22) 11.5 % 1.14 [ 0.74, 1.75 ]

Fabacher 1994 100 95 -0.51 (0.31) 7.3 % 0.60 [ 0.33, 1.10 ]

Fox 2010 288 264 0.48 (0.31) 7.3 % 1.62 [ 0.88, 2.97 ]

Hornbrook 1994 1611 1571 -0.12 (0.04) 26.5 % 0.89 [ 0.82, 0.96 ]

Huang 2004 55 58 -2.12 (1.37) 0.5 % 0.12 [ 0.01, 1.76 ]

Jitapunkul 1998 57 59 -0.65 (0.67) 2.0 % 0.52 [ 0.14, 1.94 ]

Newbury 2001 45 44 -0.54 (0.51) 3.2 % 0.58 [ 0.21, 1.58 ]

Vetter 1992 240 210 0.24 (0.13) 18.5 % 1.27 [ 0.99, 1.64 ]

Wagner 1994 635 607 -0.29 (0.08) 23.3 % 0.75 [ 0.64, 0.88 ]

Subtotal (95% CI) 3110 2971 100.0 % 0.92 [ 0.76, 1.11 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 22.24, df = 8 (P = 0.004); I2 =64%

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Chi2 = 0.02, df = 1 (P = 0.88), I2 =0.0%

0.2 0.5 1 2 5

Favours intervention Favours control

(1) Extensive + minimal intervention groups combined vs control

(2) Number in the analysis unclear. N=55 and N=48 at 2 yr follow-up

(3) Primary care group + secondary care group vs control
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Analysis 24.1. Comparison 24 Multifactorial intervention vs control: subgroup analysis by intensity of

intervention, Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 24 Multifactorial intervention vs control: subgroup analysis by intensity of intervention

Outcome: 1 Rate of falls

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Assessment and active intervention

Close 1999 141 163 -0.89 (0.09) 10.0 % 0.41 [ 0.34, 0.49 ]

Conroy 2010 172 171 -0.15 (0.08) 10.2 % 0.86 [ 0.74, 1.01 ]

Davison 2005 144 149 -0.45 (0.17) 8.1 % 0.64 [ 0.46, 0.89 ]

Hornbrook 1994 1611 1571 -0.17 (0.03) 10.9 % 0.84 [ 0.80, 0.89 ]

Logan 2010 98 99 -0.8 (0.13) 9.1 % 0.45 [ 0.35, 0.58 ]

Lord 2005 (1) 202 201 0.03 (0.14) 8.8 % 1.03 [ 0.78, 1.36 ]

Markle-Reid 2010 49 43 0.09 (0.18) 7.8 % 1.09 [ 0.77, 1.56 ]

Salminen 2009 292 297 -0.08 (0.09) 10.0 % 0.92 [ 0.77, 1.10 ]

Tinetti 1994 147 144 -0.58 (0.15) 8.6 % 0.56 [ 0.42, 0.75 ]

Vind 2009 196 196 0.06 (0.18) 7.8 % 1.06 [ 0.75, 1.51 ]

Wyman 2005 126 126 -0.33 (0.15) 8.6 % 0.72 [ 0.54, 0.96 ]

Subtotal (95% CI) 3178 3160 100.0 % 0.74 [ 0.61, 0.89 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 97.46, df = 10 (P<0.00001); I2 =90%

Test for overall effect: Z = 3.23 (P = 0.0012)

2 Assessment and referral or provision of information

Carpenter 1990 181 186 -1.08 (0.33) 4.0 % 0.34 [ 0.18, 0.65 ]

Elley 2008 155 157 -0.04 (0.17) 10.0 % 0.96 [ 0.69, 1.34 ]

Gallagher 1996 50 50 -0.21 (0.15) 11.3 % 0.81 [ 0.60, 1.09 ]

Hogan 2001 75 77 -0.3 (0.09) 16.2 % 0.74 [ 0.62, 0.88 ]

Lightbody 2002 155 159 -0.16 (0.11) 14.4 % 0.85 [ 0.69, 1.06 ]

Lord 2005 (2) 194 201 -0.11 (0.13) 12.8 % 0.90 [ 0.69, 1.16 ]

Mahoney 2007 174 175 -0.21 (0.18) 9.3 % 0.81 [ 0.57, 1.15 ]

Rubenstein 2007 337 352 0.17 (0.14) 12.0 % 1.19 [ 0.90, 1.56 ]

Russell 2010 344 354 -0.39 (0.17) 10.0 % 0.68 [ 0.49, 0.94 ]

Subtotal (95% CI) 1665 1711 100.0 % 0.82 [ 0.71, 0.95 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 18.02, df = 8 (P = 0.02); I2 =56%

Test for overall effect: Z = 2.66 (P = 0.0079)

Test for subgroup differences: Chi2 = 0.84, df = 1 (P = 0.36), I2 =0.0%

0.5 0.7 1 1.5 2
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(1) Extensive intervention group vs control

(2) Minimal intervention group vs control

Analysis 24.2. Comparison 24 Multifactorial intervention vs control: subgroup analysis by intensity of

intervention, Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 24 Multifactorial intervention vs control: subgroup analysis by intensity of intervention

Outcome: 2 Number of fallers

Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Assessment and active intervention

Close 1999 184 213 -0.94 (0.27) 3.6 % 0.39 [ 0.23, 0.66 ]

Coleman 1999 79 63 0.13 (0.22) 4.6 % 1.14 [ 0.74, 1.75 ]

Conroy 2010 136 138 -0.11 (0.16) 6.2 % 0.90 [ 0.65, 1.23 ]

Davison 2005 144 149 -0.05 (0.08) 8.8 % 0.95 [ 0.81, 1.11 ]

De Vries 2010 106 111 -0.04 (0.18) 5.7 % 0.96 [ 0.68, 1.37 ]

Hornbrook 1994 1611 1571 -0.12 (0.04) 9.8 % 0.89 [ 0.82, 0.96 ]

Huang 2005 63 59 -0.4 (0.56) 1.2 % 0.67 [ 0.22, 2.01 ]

Logan 2010 98 99 -1.14 (0.17) 5.9 % 0.32 [ 0.23, 0.45 ]

Lord 2005 (1) 202 201 0.03 (0.11) 7.8 % 1.03 [ 0.83, 1.28 ]

Markle-Reid 2010 49 43 0.21 (0.21) 4.9 % 1.23 [ 0.82, 1.86 ]

Salminen 2009 292 297 0.09 (0.09) 8.5 % 1.09 [ 0.92, 1.31 ]

Shyu 2010 (2) 55 48 -0.58 (0.26) 3.8 % 0.56 [ 0.34, 0.93 ]

Spice 2009 (3) 210 159 -0.11 (0.06) 9.3 % 0.90 [ 0.80, 1.01 ]

Tinetti 1994 147 144 -0.29 (0.16) 6.2 % 0.75 [ 0.55, 1.02 ]

Vind 2009 196 196 0.1 (0.14) 6.8 % 1.11 [ 0.84, 1.45 ]

Wyman 2005 126 126 0.1 (0.14) 6.8 % 1.11 [ 0.84, 1.45 ]

Subtotal (95% CI) 3698 3617 100.0 % 0.87 [ 0.76, 0.98 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 66.20, df = 15 (P<0.00001); I2 =77%

Test for overall effect: Z = 2.21 (P = 0.027)
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(. . . Continued)
Study or subgroup Intervention Control log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

2 Assessment and referral or provision of information

Ciaschini 2009 101 100 0.41 (0.28) 2.4 % 1.51 [ 0.87, 2.61 ]

Elley 2008 155 157 0.1 (0.08) 10.2 % 1.11 [ 0.94, 1.29 ]

Fabacher 1994 100 95 -0.51 (0.31) 2.0 % 0.60 [ 0.33, 1.10 ]

Fox 2010 288 264 0.48 (0.31) 2.0 % 1.62 [ 0.88, 2.97 ]

Hendriks 2008 124 134 0.08 (0.18) 4.7 % 1.08 [ 0.76, 1.54 ]

Hogan 2001 75 77 -0.09 (0.09) 9.5 % 0.91 [ 0.77, 1.09 ]

Huang 2004 55 58 -2.12 (1.37) 0.1 % 0.12 [ 0.01, 1.76 ]

Jitapunkul 1998 57 59 -0.65 (0.67) 0.5 % 0.52 [ 0.14, 1.94 ]

Kingston 2001 51 41 -0.45 (0.64) 0.5 % 0.64 [ 0.18, 2.24 ]

Lightbody 2002 155 159 -0.02 (0.19) 4.4 % 0.98 [ 0.68, 1.42 ]

Lord 2005 (4) 194 201 0.08 (0.11) 8.1 % 1.08 [ 0.87, 1.34 ]

Newbury 2001 45 44 -0.54 (0.51) 0.8 % 0.58 [ 0.21, 1.58 ]

Rubenstein 2007 327 352 0.01 (0.17) 5.1 % 1.01 [ 0.72, 1.41 ]

Russell 2010 320 330 0.1 (0.08) 10.2 % 1.11 [ 0.94, 1.29 ]

Schrijnemaekers 1995 85 97 -0.29 (0.27) 2.6 % 0.75 [ 0.44, 1.27 ]

Spice 2009 (5) 136 159 0.04 (0.05) 12.4 % 1.04 [ 0.94, 1.15 ]

Van Haastregt 2000 129 123 0.12 (0.14) 6.4 % 1.13 [ 0.86, 1.48 ]

Vetter 1992 240 210 0.24 (0.13) 6.9 % 1.27 [ 0.99, 1.64 ]

Wagner 1994 635 607 -0.29 (0.08) 10.2 % 0.75 [ 0.64, 0.88 ]

Whitehead 2003 58 65 0.53 (0.47) 1.0 % 1.70 [ 0.68, 4.27 ]

Subtotal (95% CI) 3330 3332 100.0 % 1.02 [ 0.93, 1.12 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 37.18, df = 19 (P = 0.01); I2 =49%

Test for overall effect: Z = 0.33 (P = 0.74)

Test for subgroup differences: Chi2 = 3.90, df = 1 (P = 0.05), I2 =74%
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Favours intervention Favours control

(1) Extensive intervention group vs control

(2) Number in the analysis unclear. N=55 and N=48 at 2 yr follow-up

(3) Secondary care intervention group vs control

(4) Minimal intervention group vs control

(5) Primary care intervention group versus control
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Analysis 25.1. Comparison 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting

2), Outcome 1 Rate of falls.

Review: Interventions for preventing falls in older people living in the community

Comparison: 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting 2)

Outcome: 1 Rate of falls

Study or subgroup Community-based Hospital-based log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Community-based intervention vs hospital-based intervention

Suman 2011 183 166 -0.17 (0.28) 100.0 % 0.84 [ 0.49, 1.46 ]

Subtotal (95% CI) 183 166 100.0 % 0.84 [ 0.49, 1.46 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.61 (P = 0.54)

0.5 0.7 1 1.5 2

Favours community-based Favours hospital-based

Analysis 25.2. Comparison 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting

2), Outcome 2 Number of fallers.

Review: Interventions for preventing falls in older people living in the community

Comparison: 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting 2)

Outcome: 2 Number of fallers

Study or subgroup Setting 1 Setting 2 log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Community-based intervention vs hospital-based intervention

Suman 2011 183 166 0.24 (0.25) 100.0 % 1.27 [ 0.78, 2.08 ]

Subtotal (95% CI) 183 166 100.0 % 1.27 [ 0.78, 2.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.96 (P = 0.34)

2 Specialised Geriatric Service intervention vs family physician intervention

Gill 2008 117 117 -0.04 (0.15) 100.0 % 0.96 [ 0.72, 1.29 ]

Subtotal (95% CI) 117 117 100.0 % 0.96 [ 0.72, 1.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.27 (P = 0.79)
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Analysis 25.3. Comparison 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting

2), Outcome 3 Number of people sustaining a fracture.

Review: Interventions for preventing falls in older people living in the community

Comparison: 25 Multifactorial intervention (setting 1) vs multifactorial intervention (setting 2)

Outcome: 3 Number of people sustaining a fracture

Study or subgroup Community-based Hospital-based log [Risk Ratio] Risk Ratio Weight Risk Ratio

N N (SE) IV,Fixed,95% CI IV,Fixed,95% CI

1 Community-based intervention vs hospital-based intervention

Suman 2011 (1) 123 96 0.16 (0.9) 100.0 % 1.17 [ 0.20, 6.85 ]

Subtotal (95% CI) 123 96 100.0 % 1.17 [ 0.20, 6.85 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

0.01 0.1 1 10 100

Favours community-based Favours hospital-based

(1) Femoral neck, Colles, humerus, and rib fractures

A P P E N D I C E S

Appendix 1. Search strategies and number of records identified

The Cochrane Library 2012, Issue 3 (Wiley InterScience)

#1 MeSH descriptor Accidental Falls, this term only (737)
#2 (“falls” or “faller*”):ti,ab (1756)
#3 (#1 OR #2) (1982)
#4 MeSH descriptor Aged explode all trees (793)
#5 (“older” or “senior*” or “elderly”):ti,ab (23049)
#6 (#4 OR #5) (23153)
#7 (#3 AND #6) in Trials (The Cochrane Central Register of Controlled Trials) (756)
* indicates truncation
ti,ab denotes word in the title or abstract

357Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



MEDLINE (Ovid Interface) (1946 to 1 March 2012)

1. Accidental Falls/ (12544)
2. (falls or faller$1).tw. (22940 )
3. or/1-2 (29198 )
4. exp Aged/ (2059145 )
5. (senior$1 or elderly or older).tw. (336186)
6. or/4-5 (2185007)
7. and/3,6 (12164)
8. randomized controlled trial.pt. (320017)
9. controlled clinical trial.pt. (83538)
10. randomized.ab. (225184)
11. placebo.ab. (128635)
12. randomly.ab. (162817)
13. trial.ab. (232226)
14. groups.ab. (1074761)
15. or/8-14 (1573193)
16. humans.sh. (12076140)
17. and/15,16 (1192470)
18. and/7,17 (2770)

Ovid MEDLINE pending (searched 1 March 2012)

1. (falls or faller$1).tw. (1642)
2. (senior$1 or elderly or older).tw. (16025)
3. and/1-2 (369)
4. randomized controlled trial.pt. (813)
5. controlled clinical trial.pt. (47)
6. random$.tw. (37884)
7. placebo.tw. (4914)
8. trial.tw. (14097 )
9. groups.tw. (67271)
10. or/4-9 (102433)
11. and/3,10 (96)

EMBASE (Ovid Interface) (1947 to 1 March 2012)

1 Falling/ (19691)
2 (falls or fallers).tw. (34231)
3 or/1-2 (44965)
4 exp Aged/ (1979140)
5 (elderly or senior$ or older).tw. (461797)
6 or/4-5 (2200808)
7 and/3,6 (15329)
8 exp Randomized Controlled trial/ (300381)
9 exp Double Blind Procedure/ (107916)
10 exp Single Blind Procedure/ (14885)
11 exp Crossover Procedure/ (32263)
12 or/8-11 (343532)
13 ((clinical or controlled or comparative or placebo or prospective$ or randomi#ed) adj3 (trial or study)).tw. (629658)
14 (random$ adj7 (allocat$ or allot$ or assign$ or basis$ or divid$ or order$)).tw. (146149)
15 ((singl$ or doubl$ or trebl$ or tripl$) adj7 (blind$ or mask$)).tw. (147301)
16 (cross?over$ or (cross adj1 over$)).tw. (61912)
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17 ((allocat$ or allot$ or assign$ or divid$) adj3 (condition$ or experiment$ or intervention$ or treatment$ or therap$ or control$
or group$)).tw. (191960)
18 or/13-17 (944973)
19 or/12,18 (1059749)
20 Animal/ not Human/ (1279726)
21 19 not 20 (1029496)
22 and/7,21 (2456)
Footnote for OVID:

.pt. denotes a Publication Type term;

.ab. denotes a word in the abstract;

.sh. or / denotes a Medical Subject Heading (MeSH) term;

.ti. denotes a word in the title.

CINAHL (Ebsco) (1982 to 28 February 2012)

1. (MH “Accidental Falls”) (10181)
2. TI ( falls or faller or fallers ) OR AB ( falls or faller or fallers ) (7898)
3. S1 or S2 (13330)
4. (MH Aged+) (357594)
5. TI ( senior or seniors or elderly or older ) OR AB ( senior or seniors or elderly or older ) (108768)
6. S4 or S5 (391502)
7. S3 and S6 (7562)
8. (MH “Clinical Trials+”) (134839)
9. (MH “Evaluation Research+”) (17947)
10. (MH “Comparative Studies”) (65407)
11. (MH “Crossover Design”) (8833)
12. PT clinical trial (69009)
13. (MH “Random Assignment”) (31719)
14. S8 or S9 or S10 or S11 or S12 or S13 (221068)
15. TX ((clinical or controlled or comparative or placebo or prospective or randomi?ed) and (trial or study)) (382157)
16. TX (random* and (allocat* or allot* or assign* or basis* or divid* or order*)) (55209)
17.TX ((singl* or doubl* or trebl* or tripl*) and (blind* or mask*)) (602431)
18.TX ( crossover* or ’cross over’ ) OR TX cross n1 over (11218)
19. TX ((allocat* or allot* or assign* or divid*) and (condition* or experiment* or intervention* or treatment* or therap* or control*
or group*)) (68956)
20 S15 or S16 or S17 or S18 or S19 (912682)
21. S14 or S20 (968269)
22. S7 and S21 (3604)

Appendix 2. ’Risk of bias’ assessment tool

Domain Criteria for judging risk of bias

Random sequence generation

Relating to selection bias (biased allocation to interventions) due
to inadequate generation of a randomised sequence

Judgement of ’Low risk’ if

A random component in the sequence generation was described,
e.g. referring to a random number table; using a computer ran-
dom number generator; coin tossing; shuffling cards or envelopes;
throwing dice; drawing of lots; minimisation
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(Continued)

Judgement of ’High risk’if
A systematic non-random method was used, e.g. date of admis-
sion; odd or even date of birth; case record number; clinician
judgement; participant preference; patient risk factor score or test
results; availability of intervention

Judgement of ’Unclear’if
Insufficient information about the sequence generation process to
permit judgement of ’Low risk’ or ’High risk’

Allocation concealment

Relating to selection bias (biased allocation to interventions) due
to inadequate concealment of allocations prior to assignment

Judgement of ’Low risk’

in studies using individual randomisation if

Allocation concealment was described as by central allocation
(telephone, web-based, or pharmacy-controlled randomisation)
; sequentially-numbered identical drug containers; sequentially-
numbered, opaque, sealed envelopes

in studies using cluster randomisation if

Allocation of all cluster units performed at the start of the study
AND

Individual participant recruitment was completed prior to assign-
ment of the cluster, and the same participants were followed up
over time OR individual participants were recruited after cluster
assignment, but recruitment carried out by a person unaware of
group allocation and participant characteristics (e.g. fall history)
OR individual participants in intervention and control arms were
invited by mail questionnaire with identical information

Judgement of ’High risk’
in studies using individual randomisation if

Investigators enrolling participants could possibly foresee assign-
ments and thus introduce selection bias, e.g. using an open ran-
dom allocation schedule (e.g. a list of random numbers); assign-
ment envelopes unsealed, non-opaque, or not sequentially num-
bered; alternation or rotation; date of birth; case record number;
or any other explicitly unconcealed procedure
in studies using cluster-randomisation if

Individual participant recruitment was undertaken after group
allocation by a person who was unblinded and may have had
knowledge of participant characteristics

Judgement of ’Unclear’if
Insufficient information to permit judgement of ’Low risk’ or
’High risk’. This is usually the case if the method of concealment is
not described or not described in sufficient detail to allow a definite
judgement, e.g. if the use of assignment envelopes is described, but
it remains unclear whether envelopes were sequentially numbered,
opaque and sealed
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(Continued)

Blinding of participants and personnel

Relating to performance bias due to knowledge of the allocated
interventions by participants and personnel carrying out the in-
terventions

Judgement of ’Low risk’if
Blinding of participants and personnel implementing the inter-
ventions ensured, and unlikely that the blinding could have been
broken (e.g. control group received matching placebo medication
prepared by a pharmacist) OR no blinding or incomplete blind-
ing, but the review authors judge that the outcomes (falls and
fractures) are not likely to be influenced by lack of blinding

Judgement of ’High risk’if
Participants and/or intervention delivery personnel were not blind
to group allocation (e.g. exercise intervention), and the outcomes
(falls and fractures) are likely to be influenced by lack of blinding

Judgement of ’Unclear’if
Insufficient information to make a judgement of ’Low risk’ or
’High risk’

Blinding of outcome assessment

Relating to detection bias due to knowledge of the allocated in-
terventions by outcome assessors

a. Falls and fallers:

Judgement of ’Low risk’if
Falls were recorded/confirmed in all allocated groups using the
same method AND the personnel recording/confirming falls were
blind to group allocation

Judgement of ’High risk’if
Falls were NOT recorded/confirmed in all allocated groups using
the same method OR the personnel recording/confirming falls
were NOT blind to group allocation
Judgement of ’Unclear’if
Insufficient information to make a judgement of ’Low risk’ or
’High risk’
b. Fractures:

Judgement of ’Low risk’if
Fractures were recorded/confirmed in all allocated groups using
the same method AND fractures were confirmed by the results of
radiological examination or from primary care case records AND

the personnel recording/confirming fractures were blind to group
allocation

Judgement of ’High risk’ if

Fractures were NOT recorded/confirmed in all allocated groups
using the same method OR the only evidence for fractures was
from self reports from participants or carers

Judgement of ’Unclear’ if

Insufficient information to make a judgement of ’Low risk’ or
’High risk’
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(Continued)

Incomplete outcome data

Relating to attrition bias due to amount, nature or handling of
incomplete outcome data

a. Falls

See Appendix 3 for details.
b. Fallers

See Appendix 3 for details.

Method of ascertaining falls

Relating to bias in the recall of falls due to unreliable methods of
ascertainment

Judgement of ’Low risk’if
The study used some form of concurrent collection of data about
falling, e.g. participants given postcards to fill in daily and mail
back monthly, calendar to mark etc, with monthly, or more fre-
quent, follow-up by the researchers

Judgement of ’High risk’ if

Ascertainment relied on participant recall at longer intervals than
one month during the study or at its conclusion

Judgement of ’Unclear’ if

there was retrospective recall over a short period only, or details
of ascertainment were not described, i.e. insufficient information
was provided to allow a judgement of ’Low risk’ or ’High risk’

Adapted from Table 8.5.a ’The Cochrane Collaboration’s tool for assessing risk of bias’ and Table 8.5.d ’Criteria for judging risk of bias
in the ’Risk of bias’ assessment tool’ (Higgins 2011a)

Appendix 3. ’Risk of bias’ assessment methods for incomplete outcome data (attrition bias)

Falls

For studies reporting falls as an outcome, we first calculated a rate ratio (RaR1) by dividing falls per person year in the intervention
group by falls per person year in the control group. If these data or the numbers lost to follow-up in each group were not available
we assessed the risk of bias as ’Unclear’. We estimated a second rate of falling for all participants randomised (RaR2) by using the
conservative assumption that participants lost to follow-up in the intervention group had the same rate of falls as observed in the control
group, and vice versa.
A ratio of these rate ratios (RaR2/RaR1) of greater than 1.15 or less than 0.85 was assessed as ’High risk’ indicating the possibility of
clinically important bias; studies with values between 0.85 and 1.15 were assessed as ’Low risk’.

Fallers

For risk of falling, we first calculated for intervention and control groups in each study a risk of falling and a risk of falling ratio (RR1)
using for each group the number of participants falling divided by the number analysed. Where the number analysed in each group
was not provided, we used as denominator the number in each group providing complete data on falling throughout the study period.
Where these data were not specifically mentioned, we used number of participants randomised less the number lost to follow-up as the
denominator.
Using the conservative assumption that participants lost to follow-up in the intervention group had experienced the risk of falling
observed in the control group, and vice-versa, we calculated an estimated risk of falling ratio for all participants randomised (RR2). We
added an imputed number of fallers in each group (the number of lost participants who might have experienced a fall) to the observed
number of fallers in each group. The number randomised to that group was used as the denominator.
A ratio of the risk ratios RR2/RR1 of greater than 1.15 or less than 0.85 was assessed as ’High risk’ indicating the possibility of clinically
important bias; values between 0.85 and 1.15 were assessed as ’Low risk’. When data were not available to calculate RR1 and RR2, risk
was assessed as ’Unclear’.
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Appendix 4. Description of included studies: reference links

Study description Links to references

Additional studies included in this update N = 51: Beling 2009; Beyer 2007; Bischoff-Ferrari 2010; Blalock
2010; Ciaschini 2009; Clemson 2010; Comans 2010; Conroy
2010; Dangour 2011; Dapp 2011; Davis 2011a; De Vries 2010;
Di Monaco 2008; Faes 2011; Fox 2010; Grahn Kronhed 2009;
Haines 2009; Haran 2010; Harari 2008; Huang 2010; Huang
2011; Iwamoto 2009; Kamide 2009; Kärkkäinen 2010; Kemmler
2010; Logan 2010; Logghe 2009; Liu-Ambrose 2008; Madureira
2010; Markle-Reid 2010; McMurdo 2009; Parry 2009; Perry
2008; Pfeifer 2009; Pighills 2011; Ralston 2011; Reid 2006;
Russell 2010; Ryan 2010; Sanders 2010; Sato 2005b; Shyu 2010;
Smulders 2010; Spink 2011; Suman 2011; Trombetti 2011; Vind
2009; Von Stengel 2011; Weber 2008; Wu 2010; Yamada 2010

Setting (country) Australia (N = 27): Barnett 2003; Brown 2002; Carter 1997;
Clemson 2004; Clemson 2010; Comans 2010; Cumming 1999;
Cumming 2007; Day 2002; Haines 2009; Haran 2010; Lannin
2007; Lord 1995; Lord 2003; Lord 2005; Newbury 2001;
Nitz 2004; Pit 2007; Prince 2008; Russell 2010; Sanders 2010;
Sherrington 2004; Spink 2011; Steinberg 2000; Stevens 2001;
Voukelatos 2007; Whitehead 2003
Australia and New Zealand (N = 1): Latham 2003
Austria and Germany (N = 1): Pfeifer 2009
Brazil (N = 1): Madureira 2010
Canada (N = 12): Carter 2002; Ciaschini 2009; Davis 2011a;
Gallagher 1996; Gray-Donald 1995; Hogan 2001; Liu-Ambrose
2004; Liu-Ambrose 2008; Markle-Reid 2010; Perry 2008;
Robson 2003; Gill 2008
Chile (N = 2): Bunout 2005; Dangour 2011
China (N = 1): Woo 2007
Denmark (N = 2): Beyer 2007; Vind 2009
Finland (N = 4): Kärkkäinen 2010; Korpelainen 2006; Luukinen
2007; Salminen 2009
France (N = 3): Cornillon 2002; Pardessus 2002; Vellas 1991
Germany (N = 6): Dapp 2011; Hauer 2001; Kemmler 2010;
Nikolaus 2003; Pfeifer 2000; Von Stengel 2011
Italy (N = 1): Di Monaco 2008
Japan (N = 6): Iwamoto 2009; Kamide 2009; Sato 2005a;
Shigematsu 2008; Suzuki 2004; Yamada 2010
Netherlands (N = 9): De Vries 2010; Faes 2011; Hendriks
2008; Logghe 2009; Schrijnemaekers 1995; Smulders 2010; Van
Haastregt 2000; Van Rossum 1993; Weerdesteyn 2006
New Zealand (N = 6): Campbell 1997; Campbell 1999;
Campbell 2005; Elley 2008; Reid 2006; Robertson 2001a
Norway (N = 1): Helbostad 2004
Sweden (N = 1): Grahn Kronhed 2009
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(Continued)

Switzerland (N = 4): Bischoff-Ferrari 2010; Dukas 2004;
Swanenburg 2007; Trombetti 2011
Taiwan (N = 6): Huang 2004; Huang 2005; Huang 2010; Huang
2011; Lin 2007; Shyu 2010
Thailand (N = 2): Assantachai 2002; Jitapunkul 1998
United Kingdom (N = 27): Carpenter 1990; Close 1999; Conroy
2010; Davison 2005; Dhesi 2004; Foss 2006; Grant 2005; Harari
2008; Harwood 2004; Harwood 2005; Hill 2000; Kenny 2001;
Kingston 2001; Lightbody 2002; Logan 2010; McMurdo 1997;
McMurdo 2009; Parry 2009; Pighills 2011; Porthouse 2005;
Skelton 2005; Smith 2007; Spice 2009; Steadman 2003; Suman
2011; Trivedi 2003; Vetter 1992
United Kingdom, Europe and North America (5 countries) (N
= 1) Ryan 2010
United Kingdom, Belgium, France, USA (and 20 other un-

specified countries) (N = 1): Ralston 2011
USA (N = 34): Ballard 2004; Beling 2009; Bischoff-Ferrari
2006; Blalock 2010; Buchner 1997a; Cerny 1998; Coleman
1999; Fabacher 1994; Fiatarone 1997; Fox 2010; Gallagher 2001;
Greenspan 2005; Hornbrook 1994; Li 2005; Mahoney 2007;
McKiernan 2005; Means 2005; Meredith 2002; Morgan 2004;
Pereira 1998; Reinsch 1992; Resnick 2002; Rubenstein 2000;
Rubenstein 2007; Ryan 1996; Shumway-Cook 2007; Tinetti
1994; Wagner 1994; Weber 2008; Wilder 2001; Wolf 1996; Wolf
2003; Wu 2010; Wyman 2005

Participants

Trials in which all participants were women N = 37: Ballard 2004; Beyer 2007; Campbell 1997; Carter
2002; Davis 2011a; Di Monaco 2008; Foss 2006; Gallagher
2001; Grahn Kronhed 2009; Greenspan 2005; Harwood 2004;
Harwood 2005; Hauer 2001; Kamide 2009; Kärkkäinen 2010;
Kemmler 2010; Kingston 2001; Korpelainen 2006; Liu-Ambrose
2004; Lord 1995; Madureira 2010; McMurdo 1997; Pereira 1998;
Pfeifer 2000; Porthouse 2005; Prince 2008; Ralston 2011; Reid
2006; Resnick 2002; Ryan 1996; Sanders 2010; Sato 2005a;
Skelton 2005; Suzuki 2004; Swanenburg 2007; Von Stengel 2011;
Wyman 2005

Trials recruiting on the basis of identified falls history or one or
more risk factors

N = 83: Barnett 2003; Beling 2009; Beyer 2007; Bischoff-
Ferrari 2010; Blalock 2010; Campbell 1999; Campbell 2005;
Ciaschini 2009; Clemson 2004; Clemson 2010; Close 1999;
Comans 2010; Conroy 2010; Davison 2005; De Vries 2010;
Dhesi 2004; Di Monaco 2008; Elley 2008; Faes 2011; Foss
2006; Gallagher 1996; Grant 2005; Haines 2009; Haran 2010;
Harwood 2004; Harwood 2005; Hauer 2001; Helbostad 2004;
Hendriks 2008; Hill 2000; Hogan 2001; Huang 2005; Iwamoto
2009; Kenny 2001; Kingston 2001; Lightbody 2002; Lin 2007;
Liu-Ambrose 2008; Logan 2010; Logghe 2009; Lord 1995;
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Lord 2005; Luukinen 2007; Mahoney 2007; Markle-Reid 2010;
McKiernan 2005; McMurdo 2009; Nikolaus 2003; Nitz 2004;
Pardessus 2002; Parry 2009; Pighills 2011; Porthouse 2005;
Prince 2008; Ralston 2011; Rubenstein 2000; Rubenstein 2007;
Russell 2010; Ryan 2010; Salminen 2009; Sanders 2010; Sato
2005a; Schrijnemaekers 1995; Sherrington 2004; Shyu 2010;
Skelton 2005; Smulders 2010; Gill 2008; Spice 2009; Spink
2011; Steadman 2003; Suman 2011; Tinetti 1994; Trombetti
2011; Van Haastregt 2000; Vellas 1991; Vind 2009; Weber 2008;
Weerdesteyn 2006; Whitehead 2003; Wolf 2003; Wu 2010;
Wyman 2005

Trials excluding participants with cognitive impairment N = 89: Barnett 2003; Beyer 2007; Blalock 2010; Brown 2002;
Bunout 2005; Campbell 1997; Campbell 1999; Clemson 2004;
Clemson 2010; Coleman 1999; Comans 2010; Cornillon 2002;
Dangour 2011; Dapp 2011; Davis 2011a; Davison 2005; Day
2002; De Vries 2010; Dhesi 2004; Di Monaco 2008; Dukas
2004; Elley 2008; Fabacher 1994; Faes 2011; Foss 2006; Fox
2010; Grahn Kronhed 2009; Grant 2005; Haines 2009; Haran
2010; Harari 2008; Harwood 2004; Harwood 2005; Hauer
2001; Helbostad 2004; Hendriks 2008; Hill 2000; Hogan
2001; Hornbrook 1994; Huang 2004; Huang 2005; Huang
2011; Kenny 2001; Kingston 2001; Korpelainen 2006; Lannin
2007; Latham 2003; Li 2005; Liu-Ambrose 2004; Liu-Ambrose
2008; Lord 2003; Lord 2005; Mahoney 2007; Markle-Reid
2010; McKiernan 2005; McMurdo 2009; Means 2005; Morgan
2004; Nikolaus 2003; Pardessus 2002; Parry 2009; Pit 2007;
Porthouse 2005; Prince 2008; Resnick 2002; Robertson 2001a;
Rubenstein 2000; Rubenstein 2007; Ryan 2010; Salminen 2009;
Schrijnemaekers 1995; Sherrington 2004; Shumway-Cook 2007;
Shyu 2010; Skelton 2005; Gill 2008; Spice 2009; Spink 2011;
Steadman 2003; Stevens 2001; Tinetti 1994; Vellas 1991; Vind
2009; Voukelatos 2007; Whitehead 2003; Wolf 1996; Wolf 2003;
Wyman 2005; Yamada 2010

Interventions

Single

Exercises N = 59
Predominantly group-based: Ballard 2004; Barnett 2003; Beyer
2007; Brown 2002; Buchner 1997a; Bunout 2005; Carter 2002;
Cerny 1998; Cornillon 2002; Dangour 2011 (physical activ-
ity group); Davis 2011a; Day 2002; Grahn Kronhed 2009;
Hauer 2001; Helbostad 2004; Huang 2010 (Tai Chi group);
Iwamoto 2009; Kemmler 2010; Korpelainen 2006; Li 2005; Liu-
Ambrose 2004; Logghe 2009; Lord 1995; Lord 2003; Luukinen
2007; Madureira 2010; McMurdo 1997; Means 2005; Morgan
2004; Nitz 2004; Pereira 1998; Reinsch 1992; Resnick 2002;
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Rubenstein 2000; Sherrington 2004; Shigematsu 2008; Skelton
2005; Smulders 2010; Steadman 2003; Suzuki 2004; Trombetti
2011; Voukelatos 2007; Weerdesteyn 2006; Wolf 1996; Wolf
2003; Woo 2007; Wu 2010 (Comm-ex group); Yamada 2010
Home-based: Bischoff-Ferrari 2010 (extended physiotherapy
group); Campbell 1997; Campbell 1999; Clemson 2010;
Fiatarone 1997; Haines 2009; Kamide 2009; Latham 2003; Lin
2007; Liu-Ambrose 2008; Robertson 2001a; Wu 2010 (Tele-ex
and Home-ex groups)

Medication (drug target, i.e. withdrawal, dose reduction or in-
crease, substitution, provision)

N = 26
Vitamin D: (Bischoff-Ferrari 2006; Bischoff-Ferrari 2010; Dhesi
2004; Dukas 2004; Gallagher 2001; Grant 2005; Harwood 2004;
Kärkkäinen 2010; Latham 2003; Pfeifer 2000; Pfeifer 2009;
Porthouse 2005; Prince 2008; Sanders 2010; Smith 2007; Trivedi
2003)
Other: Blalock 2010; Campbell 1999; Greenspan 2005; Meredith
2002; Pit 2007; Ralston 2011; Reid 2006; Sato 2005a; Vellas
1991; Weber 2008

Surgery N = 5: Foss 2006; Harwood 2005; Kenny 2001; Parry 2009; Ryan
2010

Fluid or nutrition therapy N = 3: Dangour 2011 (nutritional supplementation group); Gray-
Donald 1995; McMurdo 2009

Psychological interventions N = 2: Huang 2011 (cognitive behavioural therapy group);
Reinsch 1992

Environment/assistive technology N = 13: Campbell 2005; Cumming 1999; Cumming 2007; Day
2002; Haran 2010; Lannin 2007; Lin 2007; McKiernan 2005;
Nikolaus 2003; Pardessus 2002; Perry 2008; Pighills 2011; Stevens
2001

Interventions to increase knowledge N = 5: Dapp 2011; Harari 2008; Huang 2010 (education group)
; Robson 2003; Ryan 1996

Multiple N = 18: Assantachai 2002; Beling 2009; Campbell 2005; Carter
1997; Clemson 2004; Comans 2010; Day 2002; Di Monaco
2008; Faes 2011; Hill 2000; Huang 2010 (Tai Chi + educa-
tion group); Huang 2011 (Tai Chi + cognitive behavioural ther-
apy group); Shumway-Cook 2007; Spink 2011; Steinberg 2000;
Swanenburg 2007; Von Stengel 2011; Wilder 2001

Multifactorial N = 40: Carpenter 1990; Ciaschini 2009; Close 1999; Coleman
1999; Conroy 2010; Davison 2005; De Vries 2010; Elley 2008;
Fabacher 1994; Fox 2010; Gallagher 1996; Gill 2008; Hendriks
2008; Hogan 2001; Hornbrook 1994; Huang 2004; Huang 2005;
Jitapunkul 1998; Kingston 2001; Lightbody 2002; Logan 2010;
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Lord 2005; Mahoney 2007; Markle-Reid 2010; Newbury 2001;
Rubenstein 2007; Russell 2010; Salminen 2009; Schrijnemaekers
1995; Shyu 2010; Spice 2009; Suman 2011; Tinetti 1994; Van
Haastregt 2000; Van Rossum 1993; Vetter 1992; Vind 2009;
Wagner 1994; Whitehead 2003; Wyman 2005

Appendix 5. Mean baseline vitamin D levels (25(OH)D) in included trials (nmol/L)

Study Overall Intervention Control Men Women Selection crite-

rion

Bischoff-Ferrari
2006

74.7 (SD 38.3) ND ND 82.9 (SD 44.9) 66.4 (SD 31.7) No

Bischoff-Ferrari
2010

31.8 (SD 19.6)a Factorial design:
2000 IU/d 32.9
(SD 20.2)a

800 IU/d 30.7
(SD 19.2)a

extended PT 34.
9 (SD 22.0)a

standard PT 28.
7 (SD 17.0)a

NA ND ND No

Dhesi 2004 (range 23.7 to
28.0)a

26.7 (range 25.5
to 28.0)a

25.0 (range 23.7
to 26.1)a

ND ND Yes
25(OH)D ≤ 30a

Dukas 2004 72.6 (SD 27.9)a 74.6 (SD 29.0)a 70.6 (SD 26.7)a ND ND No

Gallagher 2001 79.3 (SD 24.7) 78.0 (SD 21.6)b 80.5 (SD 27.4) ND ND No

Grant 2005 38.8 (SD 15.6)c 38.0 (SD 16.3)c 39.5 (SD 14.8)c ND ND No

Harwood 2004 29.5 (range 6 to
85)

29 (range 6 to
85)

30 (range 12 to
64)

NA 29 (range 6 to 85) No

Kärkkäinen
2010

49.7 (SD18.3) 50.1 (SD 18.8) 49.2 (SD 17.7) NA 49.7 (SD 18.3) No

Latham 2003 ND 37.4 (95% CI
34.9 to 44.9)a

47.4 (95% CI
39.9 to 52.4)a

ND ND No

Pfeifer 2000 25.2 (SD 12.9) 25.7 (SD 13.6) 24.6 (SD 12.1) NA ND Yes
25(OH)D < 50
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Pfeifer 2009 54.5 (SD 18) 55 (SD 18) 54 (SD 18) ND ND YES
25(OH)D < 78

Porthouse 2005 ND ND ND ND ND No

Prince 2008 44.8 (SD 12.7)a 45.2 (SD 12.5)a 44.3 (SD 12.8)a ND ND Yes
25(OH)D < 59.9
a

Sanders 2010 ND Median (IQR)
53 (40 to 65)

Median (IQR)
45 (40 to 57)

NA ND 36% (819/2256)
were classified as
being at high risk
of low vitamin D
at baseline

Smith 2007 ND ND ND ND ND No

Trivedi 2003 ND ND ND ND ND No

a Converted from ng/mL (ng/mL x 2.496 = nmol/L)
b Calcitriol alone intervention group
c Data from two trial centres only (random as stratified by trial centre)
NA: not applicable
ND: no data available
25(OH)D: 25-hydroxyvitamin D

Appendix 6. Categories of exercise (ProFaNE) in interventions containing exercise alone

Study ID Gait/balance/

functional

training

Strength/

resistance

training

Flexibility 3D (Tai Chi,

dance etc)

Gen-

eral physical

activity

Endurance Other

Ballard 2004 *****a ***** ***** *****

Barnett 2003 ***** ***** ***** *****

Beyer 2007 ***** ***** *****

Bischoff-
Ferrari 2010

*****
extended
physiotherapy
groupsb

*****
extended
physiotherapy
groups

Brown 2002 ***** ***** ***** *****

Buchner
1997a

***** *****
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Bunout 2005 ***** *****

Campbell
1997

***** ***** ***** *****

Campbell
1999

***** ***** ***** *****

Carter 2002 ***** ***** *****

Cerny 1998 ***** ***** ***** *****

Clemson
2010

*****
embedded in
daily activities

*****
embedded in
daily activities

Cornillon
2002

***** ? ? ? ?

Dangour
2011

***** *****
(dance)

*****

Davis 2011a *****
balance and
tone group

*****
once-weekly,
and twice-
weekly resis-
tance training
groups

*****
balance and
tone group

*****
balance and
tone group
(core strength,
pelvic floor,
relaxation)

Day 2002 ***** ***** *****

Fiatarone
1997

*****

Grahn
Kronhed
2009

***** ***** ***** *****

Hauer 2001 ***** ***** ***** *****

Helbostad
2004

***** *****

Haines 2009 ***** ***** *****
(dynamic slow
movement
similar to Tai
Chi)

369Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Huang 2010 *****

Iwamoto
2009

***** ***** ***** *****
(multi-di-
rectional step-
ping to im-
prove walking
ability)

Kamide 2009 ***** ***** *****

Kemmler
2010

*****
high-intensity
group
low-intensity
group

*****
high-intensity
group
low-intensity
group

*****
high-intensity
group
low-intensity
group

*****
high-intensity
group (dance)
low-intensity
group (dance)

*****
high-intensity
group
low-intensity
group

Korpelainen
2006

***** *****
(dance)

*****
(stamping)

Latham 2003 *****

Li 2005 *****

Lin 2007 ***** ***** *****

Liu-Ambrose
2004

*****
agility
training group

*****
resistance
training group

Liu-Ambrose
2008

***** ***** ***** *****

Logghe 2009 *****

Lord 1995 ***** ***** *****

Lord 2003 ***** ***** ***** *****
(dance)

Luukinen
2007

***** ***** ***** *****
(self care)

Madureira
2010

***** ***** *****

McMurdo
1997

*****
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Means 2005 ***** ***** *****

Morgan 2004 ***** ***** *****

Nitz 2004 ***** ***** *****

Pereira 1998 *****
(walking)

Reinsch 1992 *****
“stand up/step
up” group

*****
“stand up/step
up” group

Resnick 2002 *****
(walking)

Robertson
2001a

***** ***** ***** *****

Rubenstein
2000

***** ***** *****

Sherrington
2004

***** *****

Shigematsu
2008

*****
square step-
ping group

*****
walking group

Skelton 2005 ***** ***** ***** *****

Smulders
2010

***** *****
(walking)

***** *****
(train-
ing in fall tech-
niques, lifting
techniques)

Steadman
2003

*****

Suzuki 2004 ***** ***** ***** *****

Trombetti
2011

***** ***** *****
(multi-direc-
tional weight-
shifting exer-
cises
while walking
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and standing
to
different mu-
sic rhythms)

Voukelatos
2007

*****

Weerdesteyn
2006

*****

Wolf 1996 *****
balance plat-
form training
group

*****
Tai Chi group

Wolf 2003 *****

Woo 2007 *****
resistance
training group

*****
Tai Chi group

Wu 2010 *****
telecommuni-
cation group
(home)
community-
centre group
DVD group
(home)

*****
telecommuni-
cation group
(home)
community-
centre group
DVD group
(home)

Yamada 2010 ***** ***** ***** ***** *****

a ***** indicates exercise categories in intervention
b “groups” are separate arms in the trial, i.e. people were randomised to the separate groups

Appendix 7. Source of data for generic inverse variance analysis (see footnotes for explanation of
codes)

Study ID Source for rate ratio

(falls)

Source for risk ratio

(fallers)

Source for risk ratio

(number with fractures)

Assantachai 2002 NA 7c NA

Ballard 2004 3 7 NA

Barnett 2003 1 5 NA
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Beling 2009 3 NA NA

Beyer 2007 NA 7 NA

Bischoff-Ferrari 2006 3 6a 7

Bischoff-Ferrari 2010 1 NA 7

Blalock 2010 3 7 NA

Brown 2002 NA 7 NA

Buchner 1997a 1 4 NA

Bunout 2005 3 7 NA

Campbell 1997 2 4 NA

Campbell 1999 2a 5 NA

Campbell 2005 1 7 NA

Carpenter 1990 3 NA NA

Carter 1997 NA 7 NA

Carter 2002 3 NA NA

Cerny 1998 NA 7 NA

Ciaschini 2009 NA 5 5

Clemson 2004 1 5 NA

Clemson 2010 1 7 NA

Close 1999 3 6a 7

Coleman 1999 NA 7c NA

Comans 2010 1 7 NA

Conroy 2010 1a 4 7

Cornillon 2002 3 7 NA

Cumming 1999 2 4 NA

Cumming 2007 1 4 4
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Dangour 2011 NA 7c ND

Dapp 2011 NA 7 NA

Davis 2011a 1 NA NA

Davison 2005 1 5 5

Day 2002 1 4 NA

De Vries 2010 NA 4 4

Dhesi 2004 3 7 NA

Di Monaco 2008 3 7 NA

Dukas 2004 NA 6a NA

Elley 2008 1 7 NA

Fabacher 1994 NA 7 NA

Faes 2011 1 7 NA

Fiatarone 1997 NA ND NA

Foss 2006 1 4 5

Fox 2010 NA 6a NA

Gallagher 1996 3 NA NA

Gallagher 2001 1a 6a (vitamin D group vs control)
7 (HRT group vs control and
vitamin D + HRT group vs con-
trol)

5

Gill 2008 NA 7 NA

Grahn Kronhed 2009 ND NA ND

Grant 2005 NA 4 4

Gray-Donald 1995 NA 7 NA

Greenspan 2005 NA 7 NA

Haines 2009 1 7 7
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Haran 2010 1 7 7

Harari 2008 NA ND (multiple fallers only) NA

Harwood 2004 NA 7 7

Harwood 2005 1 4 5

Hauer 2001 NA 5 NA

Helbostad 2004 3 7 NA

Hendriks 2008 NA 4 NA

Hill 2000 3 NA NA

Hogan 2001 2a 7 7

Hornbrook 1994 3 7 ND

Huang 2004 NA 7 NA

Huang 2005 NA 7 NA

Huang 2010 NA 7c NA

Huang 2011 3 7 NA

Iwamoto 2009 ND 7 ND

Jitapunkul 1998 NA 7 NA

Kamide 2009 ND 7 NA

Kärkkäinen 2010 3 5 4

Kemmler 2010 3 5 ND

Kenny 2001 1 NA 7

Kingston 2001 NA 7 NA

Korpelainen 2006 3 NA 7

Lannin 2007 NA 7 NA

Latham 2003 3 4 NA

Li 2005 2a 4 NA
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Lightbody 2002 3 7 7

Lin 2007 3 NA NA

Liu-Ambrose 2004 3 ND (multiple fallers only) NA

Liu-Ambrose 2008 1 7 NA

Logan 2010 1a 4a ND

Logghe 2009 2 7 NA

Lord 1995 3 5 NA

Lord 2003 1a NA NA

Lord 2005 3 7 NA

Luukinen 2007 2 7 NA

Madureira 2010 ND NA NA

Mahoney 2007 1 NA NA

Markle-Reid 2010 3 7 ND

McKiernan 2005 1 NA NA

McMurdo 1997 3 7 7

McMurdo 2009 ND 7 NA

Means 2005 3 7 NA

Meredith 2002 NA 7 NA

Morgan 2004 NA 7 NA

Newbury 2001 NA 6 NA

Nikolaus 2003 1 NA 7

Nitz 2004 3 NA NA

Pardessus 2002 NA 7 NA

Parry 2009 1a 7 ND

Pereira 1998 NA 7 NA
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Perry 2008 NA 7 NA

Pfeifer 2000 3 7 7

Pfeifer 2009 ND 4 7

Pighills 2011 (OT) 1 7 NA

Pighills 2011 (non-OT) 1 7 NA

Pighills 2011 (OT + non-OT) ND 7 NA

Pit 2007 NA 6a NA

Porthouse 2005 3 6a 6a

Prince 2008 NA 6 ND

Ralston 2011 NA 4 NA

Reid 2006 ND NA 4

Reinsch 1992 NA 7c NA

Resnick 2002 ND NA NA

Robertson 2001a 1 7 7

Robson 2003 NA 7 NA

Rubenstein 2000 3 7 NA

Rubenstein 2007 3c 7c NA

Russell 2010 1 5 5

Ryan 1996 3 7 NA

Ryan 2010 1 4 NA

Salminen 2009 1 7 NA

Sanders 2010 1 4 7

Sato 2005a ND NA 7

Schrijnemaekers 1995 NA 7 NA

Sherrington 2004 NA 7 NA
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Shigematsu 2008 3 7 NA

Shumway-Cook 2007 1 5 NA

Shyu 2010 NA 6 NA

Skelton 2005 1 7 NA

Smith 2007 NA 4a 4a

Smulders 2010 1 7 7

Spice 2009 NA 7c NA

Spink 2011 1 5 5

Steadman 2003 3 NA NA

Steinberg 2000 3c 7c NA

Stevens 2001 1a 6b NA

Suman 2011 1 6 7

Suzuki 2004 3 7 NA

Swanenburg 2007 3 NA NA

Tinetti 1994 1ac 7c 7c

Trivedi 2003 NA 5a 5a

Trombetti 2011 1 4 NA

Van Haastregt 2000 NA 7 NA

Van Rossum 1993 ND NA NA

Vellas 1991 ND NA NA

Vetter 1992 NA 7 7

Vind 2009 1 4 ND

Von Stengel 2011 1 NA 7

Voukelatos 2007 1 4 NA

Wagner 1994 ND 7 NA

378Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Weber 2008 ND ND NA

Weerdesteyn 2006 3 7 NA

Whitehead 2003 NA 6a NA

Wilder 2001 ND NA NA

Wolf 1996 3 NA NA

Wolf 2003 2b 7c NA

Woo 2007 NA 7 NA

Wu 2010 ND NA NA

Wyman 2005 1 7 NA

Yamada 2010 1 7 NA

Abbreviations:

OT: occupational therapist group
non-OT: trained assessor group
OT + non-OT: occupational therapist group + trained assessor group
Codes for source of rate ratio:

1: incidence rate ratio reported by trial authors
2: hazard ratio/relative hazard (multiple events) reported by trial authors
3: incidence rate ratio calculated by review authors
a: adjusted for confounders by trial authors
b: adjusted for clustering by trial authors
c: adjusted for clustering by review authors
Codes for source of risk ratio:

4: hazard ratio/relative hazard (first fall only) reported by trial authors
5: relative risk reported by trial authors
6: odds ratio reported by trial authors
7: relative risk calculated by review authors
a: adjusted for confounders by trial authors
b: adjusted for clustering by trial authors
c: adjusted for clustering by review authors
NA: not applicable. Falls (for rate ratio) or fallers (for risk ratio) or number of people sustaining a fracture (for risk ratio) not reported
as an outcome in the trial
ND: outcomes relating to falls or fallers or fractures were reported, but there were no useable data; results from the paper reported in
the text of the review
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Appendix 8. Raw data for rate of falls and number of fallers when available

Study ID Interven-

tion

group:

falls

per person

year

Control

group:

falls

per person

year

Interven-

tion

group:

number of

fallers

Interven-

tion

group:

number in

analysis

Interven-

tion

group:

pro-

portion of

fallers

Control

group:

number of

fallers

Control

group:

number in

analysis

Control

group:

pro-

portion of

fallers

Follow-up

Assan-
tachai
2002

- - 125 430 0.29 145 385 0.38 12 mo

Ballard
2004

0.16 0.41 4 20 0.20 7 19 0.37 16 mo

Barnett
2003

0.605 0.946 27 76 0.36 37 74 0.50 12 mo

Beling
2009

0.36 2.00 - 11 - - 8 - 3 mo

Beyer
2007

- - 12 24 0.50 14 29 0.48 12 mo

Bischoff-
Ferrari
2006

0.42 0.37 107 219 0.49 124 226 0.55 36 mo

Bischoff-
Ferrari
2010
Cholecal-
ciferol
2000 IU/d
vs 800 IU/
d

1.63 1.25 - 86 - - 87 - 12 mo

Extended
vs standard
physio-
therapy

1.21 1.66 - 87 - - 86 - 12 mo

Blalock
2010

2.16 2.13 53 93 0.57 52 93 0.56 12 mo

Brown
2002
Exer-
cise classes
vs control

- - 20 39 0.51 21 32 0.66 14 mo

380Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Social
sessions vs
control

- - 24 37 0.65 21 32 0.66 14 mo

Buchner
1997a

0.49 0.81 29 70 0.41 18 30 0.60 25 mo

Bunout
2005

0.23 0.18 23 111 0.21 16 130 0.12 12 mo

Campbell
1997

0.87 1.34 53 116 0.46 62 117 0.53 12 mo

Campbell
1999
Home ex-
ercise vs re-
mainder

0.71 0.97 12 45 0.27 16 48 0.33 11 mo

With-
drawal of
psy-
chotropic
medica-
tion vs re-
mainder

0.52 1.16 11 48 0.23 17 45 0.38 11 mo

Campbell
2005
Home ex-
ercise + vi-
tamin D vs
remainder

1.23 1.13 94 195 0.48 95 196 0.48 12 mo

Home sa-
fety vs re-
mainder

0.90 1.47 83 198 0.42 106 193 0.55 12 mo

Carpenter
1990

0.80 2.32 - 181 - - 186 - 1 mo

Carter
1997
Feedback
on home
sa-
fety check-
list, pam-
phlet on
medicines

- - 19 163 0.12 29 161 0.18 3 mo
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Home sa-
fety + med-
ication re-
view

- - 19 133 0.14 29 161 0.18 3 mo

Carter
2002

0.46 0.52 - 40 - - 40 - 5 mo

Cerny
1998

- - 3 15 0.20 3 13 0.23 6 mo

Ciaschini
2009

- - 26 101 0.26 17 100 0.17 6 mo

Clemson
2004

- - 82 157 0.52 89 153 0.58 14 mo

Clemson
2010

- - 8 17 0.47 9 14 0.64 6 mo

Close
1999

1.30 3.13 59 184 0.32 111 213 0.52 12 mo

Coleman
1999

- - 34 79 0.43 24 63 0.38 12 mo

Comans
2010

1.1 2.3 12 32 0.38 27 41 0.66 6 mo

Conroy
2010

1.7 2.0 69 136 0.51 73 138 0.53 12 mo

Cornillon
2002

0.39 0.47 39 150 0.26 48 153 0.31 12 mo

Cumming
1999

- - 96 264 0.36 119 266 0.45 12 mo

Cumming
2007

- - 201 309 0.65 153 307 0.50 12 mo

Dangour
2011
Group ex-
er-
cise classes
vs remain-
der

- - 402 854 0.47 389 811 0.48 24 mo
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Nutri-
tional sup-
plement vs
remainder

- - 404 865 0.47 387 800 0.48 24 mo

Dapp
2011

- - 130 587 0.22 332 1376 0.24 12 mo

Davis
2011a
Once
weekly re-
sistance
training vs
balance
and tone
classes

- - - 54 - - 49 - 12 mo

Twice
weekly re-
sistance
training vs
balance
and tone
classes

- - - 52 - - 49 - 12 mo

Davison
2005

3.3 5.1 94 144 0.65 102 149 0.68 12 mo

Day 2002
Exercise vs
remainder

0.91 1.14 279 541 0.52 327 549 0.60 18 mo

Vi-
sion inter-
vention vs
remainder

0.98 1.08 291 547 0.53 315 543 0.58 18 mo

Home sa-
fety inter-
vention vs
remainder

1.02 1.04 285 543 0.52 321 547 0.59 18 mo

Exercise
+ vision vs
remainder

0.74 - 66 136 0.49 470 954 0.49 18 mo

Exercise
+ home sa-
fety vs re-

0.88 - 72 135 0.53 471 955 0.49 18 mo
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mainder

Vision
+ home sa-
fety vs re-
mainder

1.06 - 78 137 0.57 469 953 0.49 18 mo

Exercise +
vision
+ home sa-
fety vs re-
mainder

0.96 - 65 135 0.48 471 955 0.49 18 mo

De Vries
2010

- - 55 106 0.52 62 111 0.56 12 mo

Dhesi
2004

0.48 0.79 11 62 0.18 14 61 0.23 6 mo

Di
Monaco
2008

0.37 0.79 6 45 0.13 13 50 0.26 6 mo

Dukas
2004

- - 40 166 0.24 46 155 0.30 9 mo

Elley 2008 1.91 2.01 106 155 0.68 98 157 0.62 12 mo

Fabacher
1994

- - 14 100 0.14 22 95 0.23 12 mo

Faes 2011 4.94 1.17 10 18 0.56 6 15 0.40 7 mo

Fiatarone
1997

- - - - - - - - 4 mo

Foss 2006 1.06 1.57 48 120 0.40 41 119 0.34 12 mo

Fox 2010 - - - 288 - - 264 - 12 mo

Gallagher
1996

3.40 4.20 - 50 - - 50 - 6 mo

Gallagher
2001
Vitamin D
vs control

0.27 0.43 50 101 0.50 72 112 0.64 36 mo

HRT vs
control

0.39 0.43 57 100 0.57 72 112 0.64 36 mo
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HRT + vi-
tamin D vs
control

0.35 0.43 59 102 0.58 72 112 0.64 36 mo

Gill 2008 - - 51 117 0.44 53 117 0.45 12 mo

Grahn
Kronhed
2009

- - - - - - - - 12 mo

Grant
2005
Vitamin D
vs no vita-
min D

- - 380 2649 0.14 381 2643 0.14 4 mo

Gray-
Donald
1995

- - 0 22 0.00 5 24 0.21 3 mo

Greenspan
2005

- - 93 187 0.50 94 185 0.51 36 mo

Haines
2009

- - 11 19 0.58 20 34 0.59 6 mo

Haran
2010

1.54 1.66 170 299 0.57 175 298 0.59 13 mo

Harari
2008

- - - - - - - - 12 mo

Harwood
2004

- - 15 84 0.18 13 35 0.37 12 mo

Harwood
2005

0.37 0.55 76 142 0.54 69 131 0.53 12 mo

Hauer
2001

- - 14 31 0.45 15 25 0.60 6 mo

Helbostad
2004

1.45 1.33 20 34 0.59 18 34 0.53 12 mo

Hendriks
2008

- - 55 124 0.44 63 134 0.47 12 mo

Hill 2000 8.4 9.4 - 40 - - 38 - 6 mo

385Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Hogan
2001

- - 54 75 0.72 61 77 0.79 12 mo

Horn-
brook
1994

0.586 0.699 628 1611 0.39 691 1571 0.44 23 mo

Huang
2004

- - 0 55 0.00 4 58 0.07 2 mo

Huang
2005

- - 5 63 0.08 7 59 0.12 3 mo

Huang
2010
Edu-
cation pro-
gramme vs
control

- - 2 29 0.07 2 47 0.04 5 mo

Tai
Chi classes
vs control

- - 0 31 0.00 2 47 0.04 5 mo

Tai
Chi classes
+ edu-
cation pro-
gramme vs
control

- - 3 56 0.05 2 47 0.04 5 mo

Huang
2011
Cog-
nitive be-
havioural
therapy vs
control

0.01 0.01 8 60 0.13 8 60 0.13 3 mo

Cog-
nitive be-
havioural
ther-
apy + Tai
Chi classes
vs control

0.01 0.004 3 56 0.05 8 60 0.13 3 mo

Iwamoto
2009

0.00 0.29 0 34 0.00 4 33 0.12 5 mo
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Jitapunkul
1998

- - 3 57 0.05 6 59 0.10 3 mo

Kamide
2009

- - 0 20 0.00 1 23 0.04 6 mo

Kärkkäinen
2010

0.39 0.41 812 1566 0.52 833 1573 0.53 36 mo

Kemmler
2010

0.17 0.28 - 112 - - 115 - 18 mo

Kenny
2001

4.1 9.3 - 84 - - 87 - 12 mo

Kingston
2001

- - 4 51 0.08 5 41 0.12 3 mo

Kor-
pelainen
2006

0.42 0.53 - 84 - - 76 - 30 mo

Lannin
2007

- - 1 5 0.20 2 5 0.40 3 mo

Latham
2003
Resistance
training
vs no resis-
tance
training

1.02 1.07 60 112 0.54 64 110 0.58 6 mo

Vitamin D
vs no vita-
min D

1.11 0.99 64 108 0.59 60 114 0.53 6 mo

Li 2005 0.80 1.57 27 95 0.28 43 93 0.46 6 mo

Lightbody
2002

1.82 2.15 39 155 0.25 41 159 0.26 6 mo

Lin 2007
Home sa-
fety vs edu-
cation

0.40 0.88 - - - - - - 6 mo

Home
exercise vs

0.58 0.88 - - - - - - 6 mo

387Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

education

Liu-
Ambrose
2004
Group re-
sistance
training vs
stretch-
ing (sham)
exercises

1.13 0.63 - 32 - - 32 - 6 mo

Group
agility
training vs
stretch-
ing (sham)
exercises

0.65 0.63 - 34 - - 32 - 6 mo

Liu-
Ambrose
2008

- - 12 28 0.43 16 24 0.67 12 mo

Logan
2010

3.46 7.68 81 98 0.83 96 99 0.97 12 mo

Logghe
2009

- - 58 138 0.42 59 131 0.45 12 mo

Lord 1995 0.53 0.63 26 75 0.35 33 94 0.35 12 mo

Lord 2003 0.67 0.85 - 259 - - 249 - 12 mo

Lord 2005
Extensive
interven-
tion group
vs control

0.906 0.871 93 202 0.46 90 201 0.45 12 mo

Minimal
interven-
tion group
vs control

0.784 0.871 94 194 0.48 90 201 0.45 12 mo

Exten-
sive + min-
imal inter-
vention
groups vs
control

0.846 0.871 187 396 0.47 90 201 0.45 12 mo
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Luukinen
2007

1.23 1.15 126 217 0.58 136 220 0.62 16 mo

Madureira
2010

- - - 30 - - 30 - 12 mo

Mahoney
2007

1.88 2.31 - 172 - - 172 - 12 mo

Markle-
Reid 2010

0.73 0.67 28 49 0.57 20 43 0.47 6 mo

McKier-
nan
2005

1.91 3.67 - 55 - - 54 - 3 mo

McMurdo
1997

0.17 0.32 13 44 0.30 21 48 0.44 24 mo

McMurdo
2009

- - 26 93 0.28 33 98 0.34 4 mo

Means
2005

0.48 1.18 22 144 0.15 36 94 0.38 6 mo

Meredith
2002

- - 17 130 0.13 15 129 0.12 3 mo

Morgan
2004

- - 34 119 0.29 34 110 0.31 12 mo

Newbury
2001

- - 12 45 0.27 17 44 0.39 12 mo

Nikolaus
2003

0.965 1.243 - 140 - - 139 - 12 mo

Nitz 2004 1.00 1.24 - 24 - - 21 - 6 mo

Pardessus
2002

- - 13 30 0.43 15 30 0.50 12 mo

Parry 2009
a

6.51 8.31 16 25 0.64 14 25 0.56 6 mo

Pereira
1998

- - 26 96 0.27 33 100 0.33 12 mo

Perry 2008 - - 5 20 0.25 9 20 0.45 3 mo
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Pfeifer
2000

0.24 0.45 11 70 0.16 19 67 0.28 12 mo

Pfeifer
2009

- - 49 122 0.40 75 120 0.63 12 mo

Pighills
2011
Occupa-
tional ther-
apist led
environ-
mental as-
sessment
vs control

- - 50 85 0.59 54 77 0.70 12 mo

Trained as-
sessor led
environ-
mental as-
sessment
vs control

- - 50 71 0.70 54 77 0.70 12 mo

Occupa-
tional ther-
apist group
+ trained
asses-
sor group
combined
vs control

- - 100 156 0.64 54 77 0.70 12 mo

Pit 2007 - - 70 350 0.20 94 309 0.30 12 mo

Porthouse
2005

0.51 0.57 329 1125 0.29 561 1877 0.30 12 mo

Prince
2008

- - 80 151 0.53 95 151 0.63 12 mo

Ralston
2011

- - - 257 0.24 - 258 0.30 12 mo

Reid 2006 0.595 0.585 - 620 - - 635 - 60 mo

Reinsch
1992
Exercise vs
no exercise

- - 55 129 0.43 34 101 0.34 12 mo
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Cognitive-
be-
havioural
vs no cog-
nitive-be-
havioural
interven-
tion

- - 50 123 0.41 39 107 0.36 12 mo

Resnick
2002

- - - 10 - - 7 - 6 mo

Robertson
2001a

0.69 1.01 38 121 0.31 51 119 0.43 12 mo

Robson
2003

- - 41 235 0.17 55 236 0.23 4 mo

Ruben-
stein
2000

1.68 2.00 12 28 0.43 9 31 0.29 3 mo

Ruben-
stein
2007

1.51 1.27 160 327 0.49 167 352 0.47 12 mo

Russell
2010

2.77 4.24 163 320 0.51 151 330 0.46 12 mo

Ryan 1996 0.53 1.60 3 30 0.10 3 15 0.20 3 mo

Ryan 2010 1.71 1.32 44 66 0.67 33 62 0.53 24 mo

Salminen
2009

0.86 0.94 140 292 0.48 131 297 0.44 12 mo

Sanders
2010

0.834 0.727 837 1131 0.74 769 1125 0.68 60 mo

Sato 2005a - - - 90 - - 88 - 24 mo

Schrijne-
maekers
1995

- - 17 85 0.20 26 97 0.27 6 mo

Sherring-
ton
2004
Weight-

- - 11 35 0.31 15 36 0.42 4 mo

391Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

bearing ex-
ercise vs
control

Non
weight-
bearing ex-
ercise vs
control

- - 11 37 0.30 15 36 0.42 4 mo

Shige-
matsu
2008

0.234 0.333 4 32 0.13 7 36 0.19 8 mo

Shumway-
Cook
2007

1.33 1.77 124 226 0.55 130 227 0.57 12 mo

Shyu 2010 - - - 55 - - 48 - 24 mo

Skelton
2005

- - 35 43 0.81 23 27 0.85 9 mo

Smith
2007

- - 2544 4727 0.55 2577 4713 0.55 36 mo

Smulders
2010

0.72 1.18 21 47 0.45 23 45 0.51 12 mo

Spice 2009 - - 276 346 0.80 133 159 0.84 12 mo

Spink
2011

0.69 1.07 64 153 0.42 75 152 0.49 12 mo

Steadman
2003

7.13 7.13 - 69 - - 64 - 1 mo

Steinberg
2000
Educa-
tion + exer-
cise vs edu-
cation

0.76 0.85 39 69 0.57 42 63 0.67 17 mo

Education
+ exercise
+ home sa-
fety vs edu-
cation

0.79 0.85 35 61 0.57 42 63 0.67 17 mo
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Education
+ exercise
+ home sa-
fety + clin-
ical assess-
ment vs
education

0.76 0.85 32 59 0.54 42 63 0.67 17 mo

Stevens
2001

0.69 0.72 - 524 - - 1091 - 12 mo

Suman
2011

- - 50 183 0.27 38 166 0.23 12 mo

Suzuki
2004

0.16 0.46 3 22 0.14 12 22 0.55 20 mo

Swanen-
burg
2007

- - - 10 - - 10 - 12 mo

Tinetti
1994

0.62 0.94 52 147 0.35 68 144 0.47 12 mo

Trivedi
2003

- - 254 1027 0.25 261 1011 0.26 12 mo

Trombetti
2011

0.7 1.6 19 66 0.29 32 68 0.47 6 mo

Van
Haastregt
2000

- - 63 127 0.50 53 120 0.44 12 mo

Van
Rossum
1993

- - - - - - - - 36 mo

Vellas
1991

- - - 48 - - 47 - 6 mo

Vetter
1992

- - 95 240 0.40 65 210 0.31 48 mo

Vind 2009 - - 110 196 0.56 101 196 0.52 12 mo

Von
Stengel
2011

0.43 1.14 - 47 - - 50 - 18 mo
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Voukelatos
2007

0.50 0.75 71 347 0.20 81 337 0.24 6 mo

Wagner
1994
Multifac-
to-
rial inter-
vention vs
control

- - 175 635 0.28 223 607 0.37 12 mo

Chronic
disease
prevention
nurse visit
vs control

- - 94 317 0.30 223 607 0.37 12 mo

Weber
2008

- - - - - - - - 15 mo

Weerdesteyn
2006

0.89 1.68 10 30 0.33 9 28 0.32 7 mo

Whitehead
2003

- - 28 58 0.48 15 65 0.23 6 mo

Wilder
2001

- - - - - - - - 12 mo

Wolf 1996
Tai Chi
group vs
education

0.86 1.29 - 72 - - 64 - 8 mo

Bal-
ance train-
ing vs edu-
cation

1.53 1.29 - 64 - - 64 - 8 mo

Wolf 2003 - - 69 145 0.48 85 141 0.60 11 mo

Woo 2007
Tai
Chi group
vs control

- - 15 60 0.25 31 60 0.52 12 mo

Group re-
sistance
training vs

- - 24 60 0.40 31 60 0.52 12 mo
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control

Wu 2010
Telecom-
munica-
tion-based
Tai Chi vs
group Tai
Chi

- - - 22 - - 20 - 4 mo

Home
video-
based
Tai Chi vs
group Tai
Chi

- - - 22 - - 20 - 4 mo

Wyman
2005

0.637 (12
mo)

0.888 (12
mo)

59 126 0.47 53 126 0.42 24 mo

Yamada
2010

- - 5 29 0.17 11 29 0.38 12 mo

a cross-over trial
mo: months

Appendix 9. Description of excluded studies: reference links

Reason for exclusion Links to references

Types of studies

Not an RCT N = 9: Alexander 2003; Barr 2005; Graafmans 1996; Inokuchi 2007; Jee 2004; Kerschan-
Schindl 2000; Robertson 2001b; Rucker 2006; Ytterstad 1996

Types of participants

Not meeting age criteria N = 9: Alp 2007; Armstrong 1996; Bea 2011; Ebrahim 1997; Kruse 2010; Lawton 2008;
Reid 2008; Ringe 2007; Teixeira 2010

Not predominantly community-dwelling N = 7: Berggren 2008; Chapuy 2002; Faber 2006; Sakamoto 2006; Sambrook 2012;
Shaw 2003; Shimada 2003

Participants post stroke N = 1: Green 2002

Participants with Parkinson’s disease N = 2: Ashburn 2007; Sato 2006
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Types of outcome measures

Falls outcomes not reported N = 8: Kiehn 2009; Peterson 2004; Sohng 2003; Stineman 2011; Wolfson 1996; Yardley
2007; Yates 2001; Zhang 2006

Falls reported as adverse events N = 18: Aisen 2011; Crotty 2002; De Deyn 2005; Dubbert 2002; Dubbert 2008; Elley
2003; Gill 2002; Kerse 2010; McMurdo 2010; Orwig 2011; Rosie 2007; Singh 2005;
Sumukadas 2007; Tennstedt 1998; Tinetti 1999; Vogler 2009; Witham 2010; Zijlstra
2009

Other reasons N = 11: Edwards; Iwamoto 2005; Larsen 2005; Lehtola 2000; Means 1996;
N0025078568; N0084162084; N0105009461; N0582105006; Sato 2005b; Xia 2009

Appendix 10. Adverse effects possibly attributable to vitamin D or vitamin D analogues reported in
included studies

Study ID Hypercalcaemia Renal disease Gastrointestinal effects Other

Bischoff-Ferrari
2006 (reported in Daw-
son-Hughes 1999)

ND Only side effects result-
ing in discontinuation
of treatment. Calcium-
vitamin D group: hyper-
calciuria 1/219

Only side effects result-
ing in discontinuation
of treatment. Placebo
group: epigastric distress
2/216
Calcium-
vitamin D group: consti-
pation 3/219, epigastric
distress 1/219

Only side effects result-
ing in discontinuation
of treatment. Placebo
group: flank pain 1/
216. Calcium-vitamin D
group:
sweating 1/219.

Bischoff-Ferrari 2010 At 7 to 10 days mild hy-
percalcaemia
was recorded in two 800
IU participants and one
2000 IU participant.
At 6-month follow-up
mild hypercalcaemia was
recorded in one 800 IU
participant, and in two
2000 IU participants.

“Creatinine clear-
ance did not differ signif-
icantly between groups
at baseline or at 7 to 10
days, or 6 and 12 months
of follow-up. There was
no report of nephrolithi-
asis throughout the trial
period.”

ND ND

Dhesi 2004 - - - -

Dukas 2004 ”During the 36 weeks
of intervention, six cases
(1 in the placebo group
and 5 in the alfacalcidol

ND ND “Fre-
quency of reported side
effects was equally dis-
tributed between treat-
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group) of slight transient
hypercalcemia (one mea-
surement of serum
calcium above normal
with subsequent (1 week
later)
control mea-
surement within normal
ranges) were observed.
..“ ”The difference in
the incidence of hyper-
calcaemia between study
groups was not signifi-
cant (P=0.0621).“

ment groups (82 cases
in placebo vs 75 cases
in alfacalcidol, P = 0.
850. The most common
side effects were itch-
ing (placebo treatment
group: 23 cases; alfacal-
cidol treatment group:
22 cases) and skin erup-
tion (placebo treatment
group: 11 cases; alfacal-
cidol
treatment groups: 15
cases).”

Gallagher 2001 Mild hypercalcaemia oc-
curred in 6% of placebo
participants and 12% of
calcitriol participants

“At least one episode of
hypercalciuria (400 mg
or 10 mmol) occurred
in 8% of the patients
on placebo, 26% on cal-
citriol ...There were 58
cases of hypercalciuria
occurring on calcitriol
alone”

Gastrointestinal
problems were reported
in the calcitriol group (N
= 20) and the placebo
group (N = 22)

ND

Grant 2005 21 partic-
ipants developed hyper-
calcaemia; there was no
significant difference be-
tween groups

7 participants developed
renal insufficiency and 4
developed renal stones.
No significant difference
between groups

428/2617 (16.4%) allo-
cated to calcium; 319/
2675 (11.9%) not allo-
cated to calcium
363/2646 (13.7%) al-
located to vitamin D3;
386/2643 (14.7%) not
allocated to vitamin D3

ND

Harwood 2004 No cases occurred in ei-
ther participant group

ND ND ND

Kärkkäinen 2010 ND ND Adverse events in the
intervention group (N
= 1586) resulting in
discontinuation of the
intervention. Gastroin-
testinal symptoms (ab-
dominal pain and heart-
burn) 64/1586, nausea
12/1586

Adverse events in the in-
tervention group (N =
1586) resulting in dis-
continuation of the in-
tervention
Skin reactions 9/1586,
miscellaneous other ad-
verse effects (not individ-
ually listed) 28/1586

Latham 2003 - - - -
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Pfeifer 2000 - - - -

Pfeifer 2009 - - - -

Porthouse 2005 - - - -

Prince 2008 One participant in the
ergocalciferol group had
mild asymptomatic hy-
percalcaemia on one oc-
casion

ND Constipation:
ergocalciferol group 16/
151 (10.6%) vs control
group 18/151 (11.9%)

No difference in in-
cidence of cancer, is-
chaemic heart disease, or
stroke

Sanders 2010 ND ND ND “Serious adverse events
(International Con-
ference on Harmoniza-
tion/WHO Good Clini-
cal Practice definition in-
cluding hospitalization
or death) did not dif-
fer significantly. None
of the serious adverse
events were considered
related to study medica-
tion.”

Smith 2007 - - - -

Trivedi 2003 ND ND ND The incidence of major
health events did not dif-
fer significantly between
groups

- : adverse events not described in the study
ND: no incidence available for this adverse event

Appendix 11. Studies reporting cost-effectiveness, cost-utility, or costs of the intervention and/or
healthcare resource use

Study

ID (source if

not primary ref-

erence), sample,

efficacy analy-

ses, type of eval-

uation

Intervention(s)

and comparator

(N in analysis)

Perspec-

tive(s), type of

currency, price

year, time hori-

zon

Cost items mea-

sured

Mean (SD) in-

tervention cost

per person

Healthcare ser-

vice costs

Incremental

cost per fall pre-

vented/per

QALY gained
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•Buchner 1997a
•Patients from a
HMO,
mild deficits in
strength and bal-
ance, mean age
75 years
•Analysis 1.1, 1.
2, 2.1, 2.2
•Cost analysis

•Centre
based endurance
training
and/or strength
training, super-
vised for 24 to 26
weeks then self
supervised (N =
75) vs no inter-
vention (N = 30)

•HMO
•US dollar
•Not spec-
ified (presumed
1992)
•Period 7 to
18 months after
randomisation

•Hospital costs,
ancillary outpa-
tient costs (from
HMO comput-
erised records)

•Hospitalised
control partici-
pants more likely
to have hospi-
tal costs > USD
5000 (P < 0.05)

•Campbell 1997
and
Campbell 1999c
(Robertson
2001c)
•Women aged ≥

80 years from 17
general practices,
mean age (SD)
84.1 (3.3) years
•Analysis 1.1, 1.
2
•Cost-effective-
ness analysis

•Specific set of
muscle strength-
ening and bal-
ance retraining
exercises individ-
ually prescribed
at home (OEP)
by physiothera-
pist, 4 home vis-
its and monthly
phone calls in
year 1, phone
contact only in
year 2 (N = 116)
vs social visits
and usual care
(N = 117)

•Societal
•New Zealand
dollar
•1995
•During partic-
ipation in trial
(up to 2 years)

•Inter-
vention costs (re-
cruitment, pro-
gramme delivery,
overheads)
•Health-
care costs result-
ing from falls
(actual costs of
hospital admis-
sions and out-
patient services,
estimates of GP
visits and other
costs)
•Total healthcare
resource use (ac-
tual costs of hos-
pital admis-
sions and outpa-
tient services)

In research set-
ting:
•NZD 173 (0) in
year 1
•NZD 22 (0) in
year 2

•No dif-
ference between
the 2 groups for
health-
care costs result-
ing from falls or
for total health-
care costs
•27% of hospital
admission costs
during trial re-
sulted from falls

At 1 year:
•NZD 314 per
fall
prevented (pro-
gramme imple-
mentation costs
only)
At 2 years:
•NZD 265 per
fall
prevented (pro-
gramme imple-
mentation costs
only)

•Campbell 1999
(Robertson
2001d)
•Men
and women aged
≥ 65 years cur-
rently tak-
ing psychotropic
medication,
mean (SD) age
74.7 (7.2) years
•Analysis 11.1,
11.2
•Cost-effective-

•Gradual with-
drawal of psy-
chotropic medi-
cation
over 14 weeks (N
= 48) vs contin-
ued to take psy-
chotropic medi-
cation (N = 45)
(double-blind)

•Health system
•New Zealand
dollar
•1996
•During partic-
ipation in trial
(44 weeks)

•Inter-
vention costs (re-
cruitment, med-
ication prepara-
tion and delivery,
overheads)
•Health-
care costs result-
ing from falls
(actual costs of
hospital admis-
sions and out-
patient services,
emergency de-

In research set-
ting:
•NZD 258 (0)
for 44 weeks

•Total hospital
admission costs
NZD 21,871 in-
tervention group
NZD 68,006
control group (P
= 0.044)

•NZD 538 per
fall
prevented (pro-
gramme imple-
mentation costs
only)
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ness analysis partment, com-
munity services)
•Total healthcare
resource use (ac-
tual costs of hos-
pital admissions
and out-
patient services,
emergency de-
partment, com-
munity services)

•Campbell 2005
•People aged ≥

75 years with se-
vere visual im-
pairment, mean
(SD) age 83.6 (4.
8) years
•Analysis 15.1,
15.2, 16.1, 16.2,
17.1, 17.2
•Cost-effective-
ness analysis

•Home safety as-
sessment and
modification
programme, 1 to
2 home visits by
experienced oc-
cupational thera-
pist (N = 198) vs
no home safety
programme (N =
193)

•Health system
•New Zealand
dollar
•2004
•During trial pe-
riod (1 year)

•Interven-
tion costs (train-
ing; recruitment;
oc-
cupational thera-
pists’ time, trans-
port, administra-
tion; services and
equipment in-
stalled in homes;
overhead costs)

•NZD 325
(292)

•Not calculated
(preplanned, no
significant dif-
ference in num-
ber of fall injuries
in the 2 groups)

•NZD
650 per fall pre-
vented (home sa-
fety programme
implementation
costs only)

•Close 1999 (
Close 2000)
•People aged ≥

65 years attend-
ing emergency
department with
a fall, mean (SD)
age 78.2 (7.5)
years
•Analysis 22.1,
22.2, 22.3, 23.1,
23.2, 24.1, 24.2
•Cost analysis

•Mul-
tifactorial medi-
cal and occupa-
tional therapy as-
sessment with re-
ferral to relevant
services if indi-
cated, 1 visit to
day hospital for
assessments, 1
home visit by oc-
cupational thera-
pist (N = 184) vs
usual care (N =
213)

•Health system
•Pounds sterling
•Not spec-
ified (presumed
1995)
•For 12 months
after randomisa-
tion

•Medical and oc-
cupational ther-
apy assessment
(unit cost GBP
90.00), hospital
admissions (unit
cost GBP 220.
77), outpatient
visits (unit cost
GBP 58.38), GP
visits (unit cost
GBP 17.89)

•GBP 74 (0) for
medical and oc-
cupational thera-
pist assessment

•No differ-
ence between the
2 groups
for health service
costs (GBP 1953
inter-
vention groups,
GBP 2549 con-
trol group)

•Coleman 1999
•Patients from a
HMO aged ≥

65 years at high
risk of hospitali-
sation and func-

•Multifacto-
rial at a primary
care clinic, half-
day clinic held
every 3 to 4
months (5 physi-

•Health system
•US dollar
•Not specified
•During trial pe-
riod (24 months)

•Medical
care (hospitalisa-
tion, emergency,
and
outpatient visits,
pharmacy costs)

•No difference
between the 2
groups for phar-
macy costs or to-
tal health service
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tional de-
cline, mean age
77.3 years
•Analysis 22.2,
23.2, 24.2
•Cost analysis

cians, N = 96)
vs usual care (4
physicians, N =
73)

costs

•Conroy 2010 (
Irvine 2010)
•Commu-
nity-living, aged
≥ 70, at high risk
of falling (de-
fined using mod-
ified Falls Risk
Assessment Tool
questionnaire)
•Analysis 22.1,
22.2, 22.3, 23.1,
23.2, 24.1, 24.2
•Cost-effective-
ness analysis

•Multifactorial
pro-
gramme at day
hospital (physio-
therapy, occupa-
tional ther-
apy, nurse, med-
ical review, refer-
ral to specialist)
(N = 172 of 183)
vs falls preven-
tion information
booklet only (N
= 171 of 181)

•National
Health
Service, personal
social services
•Pound sterling
•2007-8
•12-month
study period

•Screening,
recruitment, in-
tervention pro-
gramme (multi-
disciplinary staff
time), health ser-
vices potentially
relevant to falls
(GP and practice
nurse consulta-
tions, outpatient
first visit, emer-
gency, inpatient
bed days)

•GBP 349 (316) •Mean
total healthcare
costs GBP 2238
(4957) interven-
tion group GBP
1659 (5100)
con-
trol group (mean
incremental cost
GBP 578 (95%
CI -12,593 to
17,264)

•GBP 3320 per
fall prevented

•
Cumming 1999
(Salkeld 2000)
•Men and
women recruited
primarily before
discharge from
selected hospital
wards, mean age
77 years
•Analysis 15.1,
15.2, 16.1, 16.2;
17.1, 17.2
•Cost-effective-
ness analysis

•Home sa-
fety visit by expe-
rienced occupa-
tional therapist,
environmen-
tal hazard assess-
ment, fa-
cilitation for nec-
essary modifica-
tions, 1 home
visit, follow-up
telephone call 2
weeks later (N =
264) vs routine
care (N = 266)

•Societal
•Australian dol-
lar
•1997
•1 year from trial
entry

In sub-
sample of 103 in-
tervention group
and 109 control
group (last 212
recruited into
trial):
•Hospi-
talisation, other
healthcare costs
provided in an
institutional set-
ting
(e.g. outpatients)
, healthcare costs
provided in the
home (e.g. home
nursing), infor-
mal care costs (e.
g. personal care
provided by a rel-
ative or friend,
help around the
home)

•AUD 223
(0) intervention
group, AUD
15 control group
(home modifica-
tion and occupa-
tional thera-
pist intervention
costs only)

•Mean
total healthcare
costs AUD 10,
084 intervention
group,
AUD 8279 con-
trol group (P =
0.26 for median
costs)

•AUD 4986 per
fall prevented (all
N = 527 partici-
pants)
•AUD 3980 per
fall prevented for
participants re-
porting a fall in
previous year (N
= 203 partici-
pants)
•< AUD 0 per
fall prevented i.
e. cost saving for
participants
reporting a fall
in previous year
(sensitivity anal-
ysis, outliers re-
moved)
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, home modifi-
cation costs, oc-
cupational ther-
apist (interven-
tion costs)

•Dangour 2011
•People aged 65
to 67.9 years liv-
ing in low-mid-
dle so-
cioeconomic sta-
tus municipali-
ties in Santiago,
Chile
•Analysis 1.2, 2.
2, 13.1
•Cost analysis

2 x 2 factorial
trial:
•Nutritional
supplement
for 24 months
(10 health cen-
tres, N = 865)
vs remainder (10
health centres, N
= 800)
•Multi-
component exer-
cise classes, 2 x 1-
hour supervised
classes per week
for 24 months
(10 health cen-
tres, N = 854)
vs remainder (10
health centres, N
= 811)

•Societal and
health system
•Chilean peso
converted to US
dollar
•2007
•During 2-year
trial

From 94 exit in-
terviews:
•Nu-
tritional supple-
mentation inter-
vention
From 93 exit in-
terviews:
•Physical activity
intervention

•USD 91 for nu-
tritional supple-
ment
•USD 164 for
physical activity
intervention

•Not calcu-
lated (neither in-
terven-
tion reduced risk
of falling; cost-
effectiveness of
physical activity
intervention re-
ported as USD 4.
84 per extra me-
tre walked)

•Davis 2011a
•Community-
liv-
ing women aged
65 to 75 years
•Analysis 4.1
•Cost-effec-
tiveness analysis,
cost-utility anal-
ysis

•Once weekly re-
sistance training
(N = 54) vs
twice weekly bal-
ance and tone
classes (N = 49)
•Twice
weekly resistance
training (N = 51)
vs twice weekly
balance and tone
classes (N = 49)

•Health service
•Canadian dollar
•2008
•9 months

•Costs of deliver-
ing the interven-
tions (staff time,
room use, equip-
ment, building
over-
head costs); vis-
its to health pro-
fessionals; all vis-
its, admissions,
and procedures
in hospital; labo-
ratory and diag-
nostic tests

•CAD 353 once
weekly resistance
training
•CAD 706 twice
weekly resistance
training
•CAD 706 twice
weekly balance
and tone classes

•Mean health-
care costs result-
ing from
falls, mean total
healthcare costs
respectively:
CAD 547, CAD
1379 once
weekly resistance
training
•CAD 184,
CAD 1684 twice
weekly resistance
training
•CAD
162, CAD 1772
twice weekly bal-
ance and tone
classes

•Both once and
twice weekly re-
sistance training
dominated bal-
ance and tone
classes in terms
of both falls and
QALYs (i.e. less
costly, more ef-
fective)
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•De Vries 2010 (
Peeters 2011)
•People aged ≥

65
years who con-
sulted their GP
or emergency de-
partment after a
fall event within
the pre-
vious 3 months,
risk score ≥ 8 or
living in a resi-
dential home
•Analysis 22.2,
22.3, 23.2, 24.2
•Cost-effec-
tiveness analysis,
cost-utility anal-
ysis

•Mul-
tifactorial risk as-
sessment by geri-
atrician at a geri-
atric outpatient
clinic, individu-
ally tailored in-
tervention regi-
men (e.g. with-
drawal of psy-
chotropic med-
ication, balance
and strength ex-
ercises by a phys-
iother-
apist, home haz-
ard reduction by
an occupational
therapist, referral
to ophthalmolo-
gist or cardiolo-
gist) (N = 106) vs
usual care (N =
111)

•Societal
•Euro (The
Netherlands)
•2007
•During 1 year
from baseline

•Healthcare
costs (e.g. geri-
atrician consult,
GP care, special-
ist care, therapy,
medication, hos-
pi-
talisation, nurs-
ing home admis-
sion), pa-
tient and family
costs (e.g. infor-
mal care), costs
in other sectors
(e.g. medical de-
vices, home
mod-
ifications, trans-
portation aids)

•Mean of total
healthcare costs
in-
tervention group
EUR 7740
(9129) con-
trol group EUR
6838 (8623)
, difference EUR
902 (95% CI -
1534 to 3357)

•EUR
226 per percent-
age reduction in
fallers
•If EUR 300,
000 in-
vested, probabil-
ity that the inter-
vention would
improve quality
of life (utility) by
1 point was 0.
30 (incremental
cost per QALY
gained not re-
ported)

•Foss 2006 (Sach
2010)
•Women aged >
70 years with
one unoperated
cataract
•Analysis 12.1,
12.2, 12.3
•Cost-utility
analysis

•Sec-
ond eye cataract
surgery, routine
post surgery care
(N = 116) vs
first eye cataract
surgery only ( N
= 113)

•National
Health
Service, personal
social services
•Pound sterling
•2004
•During partici-
pation in 1 year
trial;
participants’ ex-
pected lifetime

•Secondary
health-
care (cataract op-
eration,
bed days, outpa-
tient, emergency
depart-
ment, lower and
upper limb frac-
tures), pri-
mary health care
(GP visits, prac-
tice/district
nurse visits), per-
sonal social ser-
vices (home care,
day care centre,
residen-
tial and nursing
home care, meals
on wheels, spe-
cial equipment),

•Cataract opera-
tion GBP 672
(0)

•Mean of total
healthcare costs
intervention
group GBP 646
(95% CI 16 to
1276) more than
control group

•Incremental
cost per fall pre-
vented not calcu-
lated as interven-
tion did not re-
duce falls
At 1 year:
•GBP 44,
263 per QALY
gained (exclud-
ing carer costs)
•GBP 58,
667 per QALY
gained (includ-
ing carer costs)
Over
participants’ ex-
pected lifetime:
•GBP 17,
299 per QALY
gained (discount
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patient and car-
ers’ costs (home
care, carer time
costs)

rate 3.5% per an-
num)

•Harwood 2005
(Sach 2007)
•Women aged >
70 years with bi-
lateral cataracts,
mean (SD) age
84.1 (3.3) years
•Analysis 12.1,
12.2, 12.3
•Cost-effec-
tiveness analysis,
cost-utility anal-
ysis

•Expe-
dited (4 weeks)
first eye cataract
surgery, routine
post surgery care
(N = 148) vs con-
trol (routine, 12
months wait) (N
= 140)

•National
Health
Service, personal
social services
•Pound sterling
•2004
•During partici-
pation in 1 year
trial;
participants’ ex-
pected lifetime

•Secondary
health-
care (cataract op-
eration,
bed days, outpa-
tient, emergency
depart-
ment, lower and
upper limb frac-
tures), pri-
mary health care
(GP visits, prac-
tice/district
nurse visits), per-
sonal social ser-
vices (home care,
day care centre,
residen-
tial and nursing
home care, meals
on wheels, spe-
cial equipment),
patient and car-
ers’ costs (home
care, carer time
costs)

•Cataract opera-
tion GBP 672
(0)

•Mean of total
healthcare costs
intervention
group GBP 2004
(95% CI 1363 to
2833) more than
control group

At 1 year:
•GBP 4390 per
fall prevented
(excluding carer
costs)
•GBP 3983 per
fall prevented
(with carer costs
included)
•GBP 35,
704 per QALY
gained (exclud-
ing carer costs)
Over
participants’ ex-
pected lifetime:
•GBP 13,
172 per QALY
gained (discount
rate 3.5% per an-
num)

•Hendriks 2008
•Patients aged ≥

65 years who vis-
ited the emer-
gency de-
partment or GP
for the conse-
quences of a fall
•Analysis 22.2,
23.2, 24.2
•Cost analysis

•Multifacto-
rial programme
(detailed medi-
cal and occupa-
tional therapy as-
sessment with re-
ferral to relevant
services if indi-
cated)
approximately 3.
5 months after
baseline assess-
ment (N = 166)
vs usual care (N
= 167)

•Societal
•Euro (The
Netherlands)
•2004
•During partici-
pation in 1 year
trial

For 120 of in-
tervention group
and 129 of con-
trol group:
•Programme
costs (time for
geriatri-
cian, nurse, oc-
cupational thera-
pist and admin-
istration)
•Health service
costs (GP, spe-
cialist, hospital
admission, nurs-

•EUR 385 (0) •EUR
4857 (4470) in-
tervention group
and EUR 4991
(6835) control
group for mean
total healthcare
costs (P = 0.856)

•Incremental ra-
tios not calcu-
lated as inter-
vention did not
reduce falls or
result in QALY
gains
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ing home
admission, allied
health care, aids
and assistive de-
vices, home care,
medication)
•Participant
and family costs
(home modi-
fications, out-of-
pocket expenses)

•Hornbrook
1994
•Patients from a
HMO aged ≥

65 years, mean
(SD) age 73.4 (6.
1) years
•Analysis 22.1,
22.2, 23.1, 23.2,
24.1, 24.2
•Cost
description

•Multi-
factorial includ-
ing 90 minute
group meetings
for 4 weeks led
by health
behaviourist and
physi-
cal therapist (en-
vironmental, be-
havioural and
physical risk fac-
tors, 20 minutes
of exercises), en-
couraged to walk
3 times a week,
quarterly follow-
up sessions (N =
1611) vs infor-
mation on home
safety (N =
1571)

•Study plus per-
sonal
•US dollar
•Not specified
•During
intervention

•Sub-
sidised home sa-
fety repairs (e.
g. bath tub grab
bars, stair rail-
ings) in interven-
tion group

•Project-sub-
sidised repairs
USD 78 (subsidy
USD 46, partic-
ipant contribu-
tion USD 32)

•Kemmler 2010
•Women aged ≥

65 living inde-
pendently
•Analysis 4.1, 4.
2
•Cost analysis

•Multicom-
ponent exercise,
two 60-minute
classes and two
20-minute home
training ses-
sions weekly for
18 months (N =
115)
vs control (low-
intensity exercise
classes 60 min-
utes once weekly

•Health system
•Euro
(Germany)
•Not specified
•Dur-
ing participation
in 18 month trial

•Total healthcare
costs (no details
provided)

•EUR
2255 (2596) ex-
ercise group and
EUR 2780
(3318) control
group for mean
total healthcare
costs (P = 0.20)
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for 10 weeks fol-
lowed by
10 weeks of rest)
(N = 112)
•All participants
received calcium
(1500 m/d) and
cholecalciferol
(500 IU/d) sup-
plements

•Liu-
Ambrose 2008 (
Davis 2009)
•Women and
men aged ≥ 70
years recruited
from 2 referral
based falls clinics
•Analysis 1.1, 1.
2
•Cost-effective-
ness analysis

•Specific set of
muscle strength-
ening and bal-
ance retraining
exercises individ-
ually prescribed
at home (OEP)
by trained phys-
iotherapist for 1
year (N = 36) vs
guideline care (N
= 38)
•All participants
received falls risk
as-
sessment, com-
prehensive geri-
atric assessment
and treatment

•Health system
•Canadian dollar
•Not specified
•12 months

•Cost of deliver-
ing the interven-
tion
•Cost of the falls
clinic

•CAD 14,285 •CAD 247 per
fall
prevented (com-
parable to incre-
mental cost-ef-
fectiveness ratios
in New Zealand
studies of
the Otago Exer-
cise Programme)

•Markle-Reid
2010
•Commu-
nity-living aged
≥ 75, newly re-
ferred to and el-
igible for home
support services;
reported a fall
in previous year,
fear of falling or
unsteady on feet
•Analysis 22.1,
22.2, 23.1, 23.2,
24.1, 24.2
•Cost analysis

•Mul-
tifactorial indi-
vidually tailored
home visits (case
manager, regis-
tered nurse, oc-
cupational thera-
pist, physiother-
apist, reg-
istered dietitian)
once per month
for 6 months in
addition to stan-
dard home care
services (N = 49)
vs control (stan-

•Societal
•Canadian dollar
•2006
•6 months

•Primary
care; emergency
department and
specialists;
hospi-
tal days; 7 types
of other health
and social pro-
fessionals; med-
ications; labora-
tory services us-
ing the Health
and Social Ser-
vices Utilization
Inventory

•Mean total
direct healthcare
costs CAD 5126
interven-
tion group, CAD
4800
control group at
6 months (P = 0.
330)

•Not
calculated (inter-
vention did not
reduce falls)
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dard home care
services) (N =
43)

•Robertson
2001a
•Men and
women aged ≥

75 years from 17
general practices,
mean (SD) age
80.9 (4.2) years
•Analysis 1.1, 1.
2, 1.3
•Cost-effective-
ness analysis

•Specific set of
muscle strength-
ening and bal-
ance retraining
exercises individ-
ually prescribed
at home (OEP)
by trained dis-
trict nurse, su-
pervised
by physiothera-
pist, 5 home vis-
its and monthly
phone calls for 1
year (N = 121) vs
usual care (N =
119)

•Health system
•New Zealand
dollar
•1998
•During partici-
pation in 1-year
trial

•Interven-
tion costs (train-
ing, recruitment,
programme
delivery, supervi-
sion of exercise
instructor, over-
heads)
•Hospital admis-
sion costs result-
ing
from fall injuries
during trial (ac-
tual costs of hos-
pital admissions)

In commu-
nity health ser-
vice setting:
•NZD 432 (0)
for 1 year

•5 hospital ad-
missions due to
fall injuries
in control group,
none in exercise
group (cost sav-
ings of NZD 47,
818)

•NZD 1803 per
fall
prevented (pro-
gramme imple-
mentation costs
only)
•NZD 155 per
fall
prevented (pro-
gramme imple-
mentation costs
and hospital ad-
mission cost sav-
ings)

•Tinetti 1994 (
Rizzo 1996)
•Men and
women aged ≥

70 years with ≥

1 risk factor for
falling (postural
hypotension; use
of sedatives; ≥ 4
medications; im-
pairment in arm
or leg strength or
range of motion,
bal-
ance, gait, trans-
fer skills; envi-
ronmental haz-
ards), mean (SD)
age 77.9 (5.3)
years
•Analysis 22.1,
22.2, 22.3, 23.1,
23.2, 24.1, 24.2
•Cost-effective-
ness analysis

•Multifacto-
rial targeted in-
tervention for 3
months after the
baseline assess-
ment, extended
if health prob-
lems had inter-
fered with abil-
ity to exercise
(behavioural in-
structions, exer-
cise
programmes, ad-
just-
ment to medica-
tions, home sa-
fety) delivered by
physician and at
home by nurse
and physiother-
apist (8 physi-
cians, N = 148)
vs home visits by
social work stu-
dent (8 physi-

•Health system
•US dollar
•1993
•The year fol-
lowing study en-
rolment

•Interven-
tion costs (de-
velopmental and
training costs, re-
cruitment
costs, overheads,
equipment,
and staff related
costs)
•Health services
(hospitali-
sation and emer-
gency depart-
ment, outpa-
tient, home care,
skilled nursing
facilities)

•USD
905 (range 588
to 1346)

•Mean total
healthcare costs
USD 8310 in-
tervention group
and USD 10,
439 control
group

Using mean
costs:
•USD 1772 per
fall prevented
(intervention
costs only)
•< USD 0 per fall
prevented, i.e.
cost saving (total
healthcare costs)
•< USD 0 per
‘medical’ fall pre-
vented, i.e.
cost saving (total
healthcare costs)
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cians, N = 140)

•Van Rossum
1993
•General popu-
lation aged 75
to 84 years, 73%
aged 75 to 79
years
•No data avail-
able for pooling
•Cost analysis

•Multifac-
torial home vis-
its 4 times a year
for 3 years, extra
visits if necessary
by public health
nurses lasting 45
to 60 minutes
(N = 292) vs no
home visits (N =
288)

•Health system
•Dutch guilder
•Not specified
•During 3 year
trial period

•Health services
(com-
munity care ser-
vices, hospi-
tal, long term in-
stitutional care,
home visits)

•Total
393,981 Dutch
guilders for in-
tervention group
home visits

•Total health ser-
vice costs were
4% per person
less for control
(mean 19,321
guilders) than in-
tervention
group (mean 20,
080 guilders)

•
Voukelatos 2007
(Haas 2006)
•Healthy com-
munity-living
people aged≥ 60
years, mean (SD)
age 69 (6.5) years
•Analysis 1.1, 1.
2, 3.1, 3.2
•Cost-effective-
ness analysis

•Tai Chi classes 1
hour weekly for
16 weeks (N =
347) vs no in-
tervention (N =
337)

•Pub-
lic health system
(NSW Health)
•Australian dol-
lar
•Not spec-
ified (presumed
2001)
•During 24 week
trial period

•Interven-
tion costs (cost of
venues, advertis-
ing, instructors)
•Health
service use re-
lated to falls from
health care use
diary and hospi-
tal records, val-
ued at standard
costs (GP, spe-
cialist, tests, hos-
pitalisations,
medications)

•AUD
245 (0) interven-
tion group plus
charge AUD 44
per participant

•Mean total
healthcare costs
higher for Tai
Chi group (AUD
55) than control
group (AUD 17)
(P < 0.0001)

•AUD 1683 per
fall pre-
vented (includes
cost off-
set by charging
AUD 44 per in-
struction course)

•Weber 2008
•Community
living patients of
the Geisinger
Health System,
rural Pennsylva-
nia aged ≥ 70
years, ≥ 4 pre-
scription medi-
cations, ≥ 1 psy-
choactive medi-
cations
•No data avail-
able for pooling
•Cost analysis

•Standard-
ised medication
review by clini-
cal pharmacist or
geriatrician, rec-
ommendations
to the primary
physician via an
electronic med-
ical record sys-
tem (15 clinic
sites, N = 413)
vs usual care (3
clinic sites, N =
207)

•Geisinger
Health System
•US dollar
•Not spec-
ified (presumed
2003)
•From date of
electronic mes-
sage
(intervention) or
30 January 2003
(comparator) to
end of 15 month
study

•Health services
(outpatient, in-
pa-
tient, emergency
department, to-
tal costs calcu-
lated from the
Geisinger Health
Plan insurance
database)

•No significant
trends in health
service costs
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•Wyman 2005 (
Findorff 2007)
•Women aged ≥

70 years, mean
(SD) 78.8 (5.6)
years
•Analysis 22.1,
22.2, 23.1, 23.2,
24.1, 24.2
•Cost
description

•Multifactorial
home-based pro-
gramme for 12
weeks followed
by 16 weeks of
comput-
erised telephone
support (risk fac-
tor assessment,
tailored
counselling, ed-
ucation,
exercise, walking
programme, re-
ferrals as needed)
delivered by
nurses (N = 137)
vs health educa-
tion (N = 135)

•Health system
•US dollar
•Not specified
•From end of
28 week inter-
vention period,
end point not re-
ported

•Health service
costs associated
with falls (clinic
visit, emergency
department, am-
bulance, hospital
inpatient, outpa-
tient physi-
cal therapy, reha-
bilitation centre,
home care)

•Mean cost of an
in-
jurious fall USD
6606 (range 63
to 85,984), me-
dian USD 658
(costs not broken
down by group)

See also Davis 2010
GP: general practitioner
HMO: health maintenance organisation
OEP: Otago Exercise Programme
QALY: quality adjusted life year

Appendix 12. Sensitivity analyses exploring impact of risk of bias on effect sizes

Intervention Number of trials

(participants) in

the analysis

Pooled effect size,

95% CI

Number of trials

(partici-

pants) in the sensi-

tivity analysisa

Pooled effect size,

95% CI

Impact

Group ex-
ercise: multiple cat-
egories of exercise (
Analysis 1.1.1)

16 (3622) RaR 0.71, 95% CI
0.63 to 0.82

11 (2978) RaR 0.79, 95% CI
0.71 to 0.88

Remained statisti-
cally significant

Group ex-
ercise: multiple cat-
egories of exercise (
Analysis 1.2.1)

22 (5333) RR 0.85, 95% CI 0.
76 to 0.96

12 (2454) RR 0.86, 95% CI 0.
79 to 0.94

Remained statisti-
cally significant

Individual exercise
at home: multiple

7 (951) RaR 0.68, 95% CI
0.58 to 0.80

4 (559) RaR 0.69, 95% CI
0.55 to 0.86

Remained statisti-
cally significant
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categories of exer-
cise (Analysis 1.1.2)

Individual exercise
at home: multiple
categories of exer-
cise (Analysis 1.2.2)

6 (714) RR 0.78, 95% CI 0.
64 to 0.94

3 (386) RR 0.81, 95% CI 0.
63 to 1.04

No longer statisti-
cally significant

Group exercise: Tai
Chi (Analysis 1.1.4)

5 (1563) RaR 0.72, 95% CI
0.52 to 1.00

4 (1375) RaR 0.81, 95% CI
0.61 to 1.09

No longer statisti-
cally significant

Group exercise: Tai
Chi (Analysis 1.2.4)

6 (1625) RR 0.71, 95% CI 0.
57 to 0.87

3 (1239) RR 0.80, 95% CI 0.
67 to 0.95

Remained statisti-
cally significant

Group exercise: gait,
balance
or functional train-
ing (Analysis 1.1.5)

4 (519) RaR 0.72, 95% CI
0.55 to 0.94

1 (303) RaR 0.82, 95% CI
0.58 to 1.17

No longer statisti-
cally significant

Cardiac pacing (
Analysis 12.1.1)

3 (349) RaR 0.73, 95% CI
0.57 to 0.93

3 (349) RaR 0.73, 95% CI
0.57, 0.93

Unchanged

Home safety inter-
vention (OT)
(Analysis 17.1.1)

4 (1446) RaR 0.69, 95% CI
0.55 to 0.86

4 (1446) RaR 0.69, 95% CI
0.55 to 0.86

Unchanged

Home safety inter-
vention (OT)
(Analysis 17.2.1)

5 (1156) RR 0.79, 95% CI 0.
69 to 0.90

4 (1146) RR 0.79, 95% CI 0.
69 to 0.90

Unchanged

Multifactorial inter-
vention (Analysis
22.1)

19 (9503) RaR 0.76, 95% CI
0.67 to 0.86

16 (8153) RaR 0.80, 95% CI
0.72 to 0.87

Remained statisti-
cally significant

aAfter removing trials assessed as high risk of bias in one or more key domains: random sequence generation (selection bias), allocation
concealment (selection bias), blinding of outcome assessors (detection bias), and incomplete outcome data (attrition bias).

F E E D B A C K
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Definition of terms, 26 June 2009

Summary

Please could you clarify the definitions of falls risk and rate of falls? How do they differ from one another?

Reply

We are unclear as to whether the question relates to “falls risk” or whether Dr Foley is actually meaning “risk of falling”.
In the review the term falls risk is used in relation to falls risk at enrolment. In subgroup analyses, we compared trials with participants
at higher versus lower falls risk at enrolment (i.e. comparing trials with participants selected for inclusion based on history of falling
or other specific risk factors for falling, versus unselected) (see Data collection and analysis: ’Subgroup analyses and investigation of
heterogeneity’).
The review reports two primary outcomes:
1. Rate of falls

This is the number of falls over a period of time: for example, number of falls per person year. The statistic used to report this is the
rate ratio which compares the rate of events (falls) in the two groups during the trial, or during a number of trials if the data are pooled.
Based on these statistics we report whether an intervention has a significant effect on the rate of falls.
2. Number of people falling during follow up

The statistic used to report this is the risk ratio which compares the number of participants in each group with one or more fall events
during the trial, or during a number of trials if the data are pooled. Based on these statistics we report whether an intervention has a
significant effect on the risk of falling.
For further details, please refer to the Methods section in the review: ’Data relating to rate of falls’ and ’Data relating to number of
fallers or participants with fall-related fractures’.

Contributors

Comment from: Dr Charlotte Foley, UK
Reply from: Mrs Lesley Gillespie, New Zealand

Availability of event rates in latest version of the review, 20 July 2010

Summary

1. We are keen to know why the meta-analyses in the updated Cochrane review do not display the mean event rates of included studies
as is common in other Cochrane reviews as well as in earlier versions of this review.
As authors of a consumers’ brochure on evidence-based fall prevention we try to apply the principles of evidence-based patient
information and risk communication. For this purpose, communication of interventional effects as relative risks or risk ratios is
inappropriate. The non-availability of event rates of the original studies analysed in the Cochrane review or of mean event rates for meta-
analyses makes it impossible to transform the pooled relative risks into absolute risk reductions, which is the meaningful information
that consumers and patients should get.
2. Generally, we wonder if it isn’t time to make all raw data accessible which have been collected and archived during the preparation
of a Cochrane review at least as electronic supplement to the Cochrane review.

Reply

1. Thank you; this is a useful comment. It refers to the raw data on numbers of participants and number of events in experimental
and control groups in included studies of Cochrane reviews. These were visible in the analyses in the previous review “Interventions
for preventing falls in elderly people”, which has now been replaced. In “Interventions for preventing falls in older people living in the
community” these data are no longer shown alongside the graphs in the analyses.
This is because they were not entered directly into RevMan to generate the risk ratios used in the meta-analyses. We used the generic
inverse variance option in RevMan, which involves entering the natural logarithm of a risk ratio and its standard error, which are then

411Interventions for preventing falls in older people living in the community (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



displayed. These were first calculated, as described in the methods section of the review, using Microsoft Excel. We did this because
event rates (in this case, number of people falling) are not always available in trial reports, or from the authors of reports. Using the
generic inverse variance method allows inclusion in the meta-analyses of studies which report only the trialists’ calculation of the risk
ratio and a P-value or confidence interval. It also allows inclusion of cluster-randomised studies in which reported event rates have been
adjusted for clustering by either the trial authors or review authors.
2. We appreciate that many researchers, health practitioners, and funders might like to use, for example, an Absolute Risk Reduction
(ARR), or even, despite its many associated difficulties, Number Needed to Treat (NNT).1,2 In future updates, we will aim to include
tables showing the data used to calculate estimates of effect and standard errors of studies included in meta-analyses which have been
conducted using the generic inverse variance option.

1. Smeeth L, Haines A, Ebrahim S. Numbers needed to treat derived from meta-analyses--sometimes informative, usually
misleading. BMJ 1999;318(7197):1548-51.

2. Stang A, Poole C, Bender R. Common problems related to the use of number needed to treat. Journal of Clinical Epidemiology
2010;63(8):820-5.

Contributors

Comment from Gabriele Meyer and Sascha Köpke, Germany.
Reply from Lesley Gillespie, Corresponding Author, and Bill Gillespie, Feedback Editor, Cochrane Bone, Joint and Muscle Trauma
Group.

Queries relating to Analysis 1.3, 27 September 2012

Summary

1. Is there an error in Analysis 1.3 where the first two studies, Bischoff-Ferrari 2010 and Haines 2009 have the exact same values?
2. Why did you choose to exclude Robertson 2001a from Analysis 1.3 in this update when it was previously included?

Reply

1. Thank you for alerting us to the problem in Analysis 1.3. We can confirm that there were indeed errors in the data entered for both
Bischoff-Ferrari 2010 and Haines 2009. These have now been corrected.
2. The unpublished fracture data for Robertson 2001a were withdrawn at the request of the principal investigator. The data for
Robertson 2001a have been reinserted after discussion with the trial authors.

Contributors

Comment from: Fabienne El Khoury, France.
Reply from: Lesley Gillespie (Corresponding Author) and Clare Robertson (Author).

W H A T ’ S N E W

Last assessed as up-to-date: 1 March 2012.
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Date Event Description

30 April 2015 Amended A statement has been added to the Published notes to clarify that this is the final version of this review.
In addition, the contact author’s email address has been changed

H I S T O R Y

Protocol first published: Issue 2, 2008

Review first published: Issue 2, 2009

Date Event Description

24 September 2013 Amended Contact author address changed

9 October 2012 Feedback has been incorporated Prompted by feedback, received 27 September 2012,
corrections were made to Analysis 1.3 (Exercise vs con-
trol: Number of people sustaining a fracture) and as-
sociated text

27 July 2012 New citation required and conclusions have changed 1. Conclusions changed for home safety interventions.
2. Results from two additional interventions included:
enhanced podiatry (Spink 2011) and single lens glasses
(Haran 2010).
3. There has been a change in authorship.

27 July 2012 New search has been performed 1. Search updated to September 2011 and trials in-
cluded. Updated again in March 2012 and trials placed
in ’Studies awaiting classification’.
2. Fifty-one additional trials (24,177 participants) in-
cluded in this update.
3. Three previously included trials excluded as they
recruited people with Parkinson’s disease (Ashburn
2007; Sato 2006) and post stroke (Green 2002), which
are not within the scope of this version of the review.
4. Data for fall rates added for Day 2002 (published
in Fitzharris 2010) and for fracture risk in Salminen
2009 (previously included as Salminen 2008).
5. ’Risk of bias’ assessment items for performance bias,
detection bias, and attrition bias were added and ap-
plied to all included studies.
6. Table added presenting the raw data for rate of falls
and number of fallers when available for the included
trials

25 August 2010 Feedback has been incorporated Feedback added about the availability of event rates
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(Continued)

10 August 2009 Feedback has been incorporated Feedback added to clarify terms used

13 May 2009 Amended Correction of several typographical errors

27 October 2008 Amended Converted to new review format

19 February 2008 Amended The published review ’Interventions for preventing
falls in elderly people’ (Gillespie 2003) is not being
updated. Due to its size and complexity it was split
into two reviews: ’Interventions for preventing falls in
older people living in the community’ and ’Interven-
tions for preventing falls in older people in residential
care facilities and hospitals’

C O N T R I B U T I O N S O F A U T H O R S

LD Gillespie, the guarantor for this review, conceived, designed, and co-ordinated the review, developed the search strategy and carried
out the searches, screened search results and obtained papers, screened retrieved papers against inclusion criteria, carried out ’Risk of
bias’ assessment and data extraction, entered data into RevMan, and wrote the review.

MC Robertson contributed to the ’Risk of bias’ assessment, extracted data from papers, managed data and carried out statistical
calculations, wrote the economic evaluation section and Appendix 11, and wrote the review. In addition she provided additional
data about papers, and a methodological perspective for measurement of outcomes and statistical analyses used in the papers and the
economic evaluations.

WJ Gillespie conceived and designed the review, screened retrieved papers against inclusion criteria, carried out ’Risk of bias’ assessment
and data extraction, entered data into RevMan, and commented on drafts of the review.

C Sherrington carried out ’Risk of bias’ assessment and data extraction, and commented on drafts of the review.

S Gates carried out ’Risk of bias’ assessment and data extraction, and commented on drafts of the review.

LM Clemson carried out ’Risk of bias’ assessment and data extraction, and commented on drafts of the review.

SE Lamb conceived and led the design of the ProFaNE taxonomy that provided the framework for the structure of the review, carried
out ’Risk of bias’ assessment and data extraction, and commented on drafts of the review.

D E C L A R A T I O N S O F I N T E R E S T

Four review authors were investigators for 10 included studies: LM Clemson (Clemson 2004; Clemson 2010), WJ Gillespie (Carter
1997), MC Robertson (Campbell 1997; Campbell 1999c; Campbell 2005; Davis 2011a; Elley 2008; Robertson 2001a) and C
Sherrington (Sherrington 2004). Investigators did not carry out ’Risk of bias’ assessment on their own studies. No other conflicts are
declared.
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S O U R C E S O F S U P P O R T

Internal sources

• University of Otago, Dunedin, New Zealand.
Computing, administration, and library services (LDG, MCR)

• University of Sydney, Australia.
Salary (LC)

• University of Warwick, Coventry, UK.
Salary (SG)

External sources

• National Health and Medical Research Council, Australia.
Salary (CS, LC)

• National Institute for Health Research, UK.
Department of Health Cochrane Review Incentive Scheme

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

Criteria for considering studies for this review

Trials including only participants with Parkinson’s disease or post stroke have been excluded from this version of the review. In Gillespie
2009, data from these studies were not pooled with studies recruiting more representative samples of older people as it was thought that
interventions specifically targeting people with neurological conditions such as Parkinson’s disease or post stroke were not generalisable
to older people as a whole. A protocol for a Cochrane review on fall prevention interventions post stroke has been published (Verheyden
2010).

’Risk of bias’ assessment

The protocol was completed and submitted for publication prior to the general release of Review Manager Version 5 and the supporting
version of the Cochrane Handbook for Systematic Reviews of Interventions (Version 5.0) in February 2008. In the protocol we stated that
we would assess methodological quality using the 11-item tool used in Gillespie 2003. Rather than use that tool, in Gillespie 2009
we made a post hoc decision to convert a number of these items for use in the new Cochrane Collaboration tool for assessing risk of
bias (Higgins 2011a). For this update we have used two additional ’Risk of bias’ items: ’Random sequence generation’ and ’Incomplete
outcome data’.

Subgroup analysis

We carried out a post hoc subgroup analysis based on whether home safety interventions were carried out by an occupational therapist
(OT), or by other personnel. We did this because Pighills 2011 randomised participants to two intervention groups to explore the
effect of using differently trained personnel to deliver the intervention.
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N O T E S

Due to its size and complexity, this review is not being updated. Instead, the topic area is being split and separate reviews of the main
interventions will be conducted.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Accidental Falls [∗prevention & control]; Accidents, Home [∗prevention & control]; Bone Density Conservation Agents [administration
& dosage]; Environment Design; Exercise; Independent Living [injuries]; Patient Education as Topic; Randomized Controlled Trials
as Topic; Tai Ji; Vitamin D [administration & dosage]

MeSH check words

Aged; Female; Humans; Male
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