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Falls are common among inpatients. Several reviews, including 4 
meta-analyses involving 19 studies, show that multicomponent pro
grams to prevent falls among inpatients reduce relative risk for falls 
by as much as 30%. The purpose of this updated review is to 
reassess the benefits and harms of fall prevention programs in acute 
care Settings and to identify factors associated with successful im
plementation of these programs. We searched for new evidence 
using PubMed from 2005 to September 2012. Two new, large, 
randomized, controlled trials supported the conclusions of the ex
isting meta-analyses. An optimal bundle of components was not 
identified. Harms were not systematically examined, but potential 
harms included increased use of restraints and sedating drugs and 
decreased ettorts to mobilize patients. Eleven studies showed that 

THE PROBLEM 

The reported rate of falls in acure care hospitals ranges 
from l.3 to 8. 9 per 1000 bed-days (] ). High er rares are 
reporred in neurology, geriatrics, and rehabilitation wards. 
Because falls are probably underreporred , most estimares 
may be overly conservarive (l). Defining a ''fall " is a chal
lenge in itself (2, 3). For example, ehe National Database of 
N ursing Quality I ndicarors defines a fall as "an unplanned 
descent co ehe floor wich or wichour injucy" (4) , whereas 
the World Health Organization defines a fall as "an event 
which resulrs in a person coming to rest inadvertently on 
ehe ground or floor or some lower level" (5) . 

Regardless of rhe definirion, falls occur freq uently and 
can have serious physical and psychological consequences. 
Between 30% and 50% of in-facility falls result in injuries 
(6, 7) . Falls are associared wich increased health care use, 
including increased length of scay and higher rares of dis
charge from hospitals into long-term care facilities . Even a 
fall thar does not cause an inju ry can trigger a fear of 
falling, anxiety, distress , depression, and reduced physical 
acrivity. Family members, caregivers, and health care pro
fessionals are susceptible ro overly protective or emotional 
reactions to fa lls, which can affect ehe patienc's indepen
dence and reh abiliratio n. 

A fall is often the result of inreractions between 
patient-specific risk facrors and ehe physical environment. 
The former risk facto rs include patienr age (particularly 
older rhan 85 years), history of a recenr fall, mobility im
pairment, urina1y incontinence or frequency, certain med-
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the following themes were associated with successful implementa
tion: leadership support, engagement of front-line statt in program 
design, guidance of the prevention program by a multidisciplinary 
committee, pilot-testing interventions, use of information technol
ogy systems to provide data about falls, statt education and train
ing, and changes in nihil istic attitudes about fall prevention. Future 
research would advance knowledge by identifying optimal bundles 
of component interventions for particular patients and by determin
ing whether ettectiveness relies more on the mix of the compo
nents or use of certain implementation strategies. 
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ications, and postural hypotension . The latter include poor 
lighcing; "trip" hazards, such as uneven flooring or small 
objects on ehe floor ; suboptimal chair heighrs; and limited 
scaff availability or skills. Because in-facility falls can be 
precipitated by many fac cors and patienrs who fall often 
liave several risk facrors, multicomponent inrervenrions are 
believed to be necessary for prevention . The purpose of this 
updaced review is to reassess the benefits and harms of 
mulcicomponent inpatient programs for fall prevention 
and to assess the factors associated wich successful imple
memation of such programs. 

PATIENT 5AFETY 5TRATEGIES 

All of ehe multicomponent fall prevention suategies in 
recent meta-analyses included an assessment of fall risk (of
ten ehe Morse F·all Scale [8) or ST 1homas's Risk Assess
menr Tool in Falling Elderly Inparienrs [9] is used). Table 1 
lists additional components commonly included in mulri
component intervenrions . T hese typically include staff and 
patienr education, a bedside risk sign or an alert wriscband, 
attention to footwear, a coileting schedule, medicacion re
view, and a review after ehe fa ll to idenrify causes. Al
rhough mosr in-facility fall prevention programs are multi
component intervenrions, none of the conrrolled trials 
explicitly articulated a conceptual framework underpinning 
irs intervention. Individual componenrs of published srrar
egies varied in type, inrensity, duration, and targeting, and 
none of rhe crials thar evaluated multicomponent interven
cions used rhe same combination of components. Table 1 
of ehe Supplement (available at \V\VW.annals.org) shows 
data abour componenrs of fall prevencion scracegies from 
srudies addressed in this review. 

REVI EW PROCESSES 

We idenrified 4 recent existing reviews that were rele
vant co rhe topic of inpacient fall prevention. Reviews of 
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Component 

Patient education 
Bedside risk sign 

Statt education 

Alert wristband 
Footwear 
Review after fall 

Toileting schedules 
Medication review 

Environment niodification 
Movement alarms 

Bedrail review 

Exercise 

Hip protectors 
Urine screening 

Vest, belt, or cutf restraint 

Studies lncluding This Component, n 

11 
10 
9 
7 

7 
7 
7 
6 

5 
5 
4 

4 
3 
2 

The 4 reviews we identified reached similar conclusions. 
The reviews by Cameron and colleagues ( 12) and Oliver 
and coworkers (14) found that mulricomponent in-facility 
prevention programs result in statistically and clinically sig
nificanc reductions in ratcs of falls. Camcron and col
lcagues includcd 6478 older adults from 4 randomized tri
als in a pooled analysis chac found a 31 % decreasc in ehe 
rate of falling (poolcd rate ratio [RR], 0.69 [95% Cl, 0.49 
to 0.96] and a 27% decreasc in thc incidence of falls whcn 
compared wirb usual care among 3 trials involving 4824 
participants (RR, 0.73 [CI, 0.56 to 0.96]) (12). Oliver and 
coworkers (14) included 5 randomized trials and 8 before
and-after studics in a poolcd analysis chat found an 18% 
decrease in ehe rate of falling (RR, 0.82 [CI, 0.68 eo 1.00]). 
Coussemenc and colleagucs (13) included 2 randomized 
rrials, 1 before-and-after scudy, and 1 cohon scudy and 
found a pooled RR similar eo chat of Oliver and coworkers; 
however, this effect was not quite statistically significanc 
(RR, 0.82 [CI, 0.65 to 1.03]). DiBardino and colleagues' 
review (15) pooled data from 6 studies (including 1 ran
domized rrial , 1 quasi-experimental study, and 4 before
and-after smdies) and found a pooled odds ratio of 0.90 
(Cl, 0.83 co 0.99) . The smdies included in these reviews 
used interventions with :3 to 7 components and compared 
ehern wich control participants who received usual eire (for 
example, "control ward had no trial intervention" [23] and 
comrol participants who "followed convenrional routines" [33]). 

We raced ehe first rrial identified in our update search 
as having a low risk of bias. In rhis cluscer randomized crial, 
Dykes and coworkcrs (24) compared ehe fall rares in 8 
units ac 4 urban U.S. hospitals over a 6-monch period. 
Comrol units in cach hospital received usual care, which 
included fall risk assessments, signage for high-risk pa
tients, pacient education, and manual documencarion in 
patient records. The incervencion units at each hospital 
tested the Falls Prevention Tool Kit, which was developed 
by the srudy team. This kit is a healrh information tech-
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nology applicarion that includes a risk assessmenr and cai
lored signage, parient educarion, and plan-of-care compo
nents. Adjusted fall rares in ehe intervention units (.3.15 per 
1000 patient days [CI, 2.54 eo 3.90]) were lowcr than 
rhose of control units (4. 18 per 1000 patient days [Cl, 
3.45 eo 5.06]), yielding a rare difference of 1.03 (Cl, 0.57 
co 2.0 l). A particularly strong cffect was found in patiencs 
aged 65 ycars or older (rate differcnce, 2.08 per 1000 pa
tiem days [CI, 0.61 to 3.56]). 

In the second scudy, which we also judged co havc low 
risk of bias, Ang and colleagues (20) randomly assigned 
patients in 8 medical wards of an acute care hospital in 
Singapore to a target incervencion or usual care. An assess
ment cool was uscd to march high-risk patients wich 
appropriace interventions , in addicion to an educational 
session tailored to parienc-specific risk factors, in ehe inter
vention group. Boch groups received usual care, which in 
cluded environmencal modificarions, review of medications 
and fall history, and generic fall prevencion advice. The 
proporcion of pacicnts wich at least l fall in the incerven
tion group was 0.4c1/o (CI , 0.2% to 1. 1 %), whereas in the 
control group ir was 1.5% (Cl , 0.9% to 2.6%), for a rela
tive risk reduction of 0.29 (CI , 0 .1 to 0.87). 

One other study worth noting, by van Gaal and col
leagues (39, 40), evaluated a program that targeted 3 pa
rient safety practices (pressurc ulccrs, urinary tract infcc
cions, and fall prevencion) simultaneously. They found an 
overall positive effect on development of any adverse evenc, 
a composire measure of pressure ulcers, urina1y tracc infec

tions, and falls. The study was not powered co assess falls 
separately, but it is worth noting that ehe point estimare for 
ehe relative risk reduction in falls was 0.69 , which is within 
ehe range of results reporred in orhcr studies and meta
analyses. The value of rhis study is ehe demonsrrarion of 
simultaneous improvemenrs in several safety inte1vention ur
gets chat may be relevant to ehe samc pacient population. 

Harms 
Most trials of fall prevencion programs did not report 

any harms, alchough 1 reponed constipation from intake 
of vitamin D (13). Whether trials explicidy assessed ehe 
possibility of harms was moscly unclear. Despite lictle em
pirical evidence, concern exists that some fall prevcntion 
incervencions may lead to harms. For example, Oliver and 
colleagues (1) detailed many potential harms, including 
rhose that would result from increased use of restraints or 
sedating medicarions . 

IMPLEMENTATION CONSIDERATIONS AND Cosrs 

Structural organizational characceristics, existing qual 
ity and safety infrastructure, paticnt safery culture, team
work, and leadership are believed eo be important contexts 
for understanding the effectiveness of fall prevention pro
grams (41, 42) . 
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tell and coworkers (43) and Gillies and colleagues (44) to 
analyze culrure at the unit level, teamwork ar both the 
organizational and unit levels, and leadership at the orga
nizational and unir levels. Stenvall and colleagues (33) dis
cussed reamwork at the unit level. Koh and coworkers (29) 
d iscussed leadership on ehe organizational and unit levels . 
van der f-lelm and coUeagues (35) made several observa
rions addressing leadership on borh rhe organizarional and 
unit levels. 

Implementation 
Implementation details are also considered co be im

portant in understanding the effecriveness of fall preven
tion programs (41) . The most commonly reporred im
plementarion derails in rhe 21 studies were patienc 
characteristics and the initial plan, or the intended inrer
venrion components. Some srudies reported the intended 
roles of project sraff; or by whom the incended intervention 
components were to be complered. Most studies reported 
the recipients of any rraining component, wirh slightly 
fewer reporting the type of rraining or giving a descriprion 
of the training and even fewer studies reporting ehe lengrh 
of training. Thus, ehe context and duration of training 
needed co implement fall prevention programs need better 
descriptions. 

Several studies provided the materials used in program 
implementation, and some reported on adherence or fidel
ity to the designed initiative and how and why the plan 
evolved. Adherence or fidelity was most often characterized 
in a qualitative statement. According to Brandis (7) : "The 
strategies implemented ... had high acceptance by staff." 
Williams and colleagues (38) found sraff involvement cru
cial to fideliry: "[I]nvolving ward staff ... so ehat ehey take 
ownership of the projece and do not perceive it as being 
driven by middle management were important scrategies ." 
Dykes and coworkers (24) provided a strong example of 
adberence reporting, in which protocol adberence was 
measured by completion of componenrs in both comrol 
(81 %) and intervention (94%) wards. Such quantitative 
data on protocol adherence should be encouraged in future 
evaluations of fall prevemion programs. Measures of adop
tion and reach were usually provided in the form of a How 
chart-·--··-6 studies presemed tbese data for providers, and 8 
presented the data for patients. 

In addition to ehe studies previously discussed, we 
identified 11 studies that focused primarily on implemen
tation. None were randomized, clinical trials and all studies 
had either pre-post or rime-series designs. Six studies were 
postsrudy evaluations of fall prevention implementations 
that reported detail about ehe potential reasons for effec
tiveness or lack thereof. Nine of the 11 studies assessed 
implementation at only 1 or 2 facilities. Four studies re
ported no beneficial effects of the fall prevention program 
and highlighted potential implementation factors thac may 
account for rhe Iack of success. One study explicidy as
sessed rhe effoct of some conrexmal factors on intervenrion 
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success across 34 facilities (described Iacer) (45) . One smdy 
explicitly assessed susrainabiliry. From chese 11 studies, we 
idencified the following 7 themes abouc effective imple
mentation: leadership support is critical, both at ehe facility 
level (for example, hospital director) and at ehe unit level 
(for example, unit director or "clinical champions"); en
gagement of fronr-line clinical staff in the design of the 
intervention helps ensure that it will mesh wich existing 
clinical procedures; use of multidisciplinary committees is 
needed to guide or oversee ehe interventions; the interven
tion should be pilor-tested to help identify potential prob
lems with implementation; information systems chat are 
capable of providing daca abour falls can facilitate evalua
tion of the causes and adherence eo the inrervemion com
ponems and potentially be a crucial facilieator of ehe ineer
veneion; changing ehe prevailing nihilistic aetitude that falls 
are "inevieable" and ehae "nothing can be done" is required 
to get buy-in co ehe goals of ehe intervention (46, 47); and 
education and training of clinical staff are necessa1y to help 
ensure chae adherence does not diminish . Tablc 5 of ehe 
Supplement presents evidence from rhe 11 studies sup
porting each theme. 

Costs 
'J'he Cochrane review found no economic evaluations 

of the fall prevention programs that met inclusion criteria 
(12) . Oliver and colleagues (1) estimated ehe cose for spe
cific combinations of components in terms of environmene 
and equipment and in terms of staff; mose costs were low 
or inconsequenriaI. 

The Effects of Context on Effectiveness 
We identified only I study that explicitly assessed ehe 

effece of context on effecciveness (45) . Across 34 Vererans 
Affairs health centers (a mix of acute care and long-term 
care facilities), leadership support was cited as one of ehe 
strongest factors for success. At 1-year follow-up, high
performing sites reported greacer agreement with quesrions 
assessing leadership support, teamwork skills, and useful 
information systems than low-performing sites . 

01S CUSSION 

The evidence base indicates that inpatient multicom
ponent programs are effecrive at reducing falls and that 
consistent ehernes are associated with successful implemen
raeion. However, there is no srrong evidence about which 
components are most important for success. The effects of 
conrext have not been well-studied; however, multicompo
nent interventions have been effective in hospitals chat va1y 
in size, location, and teaching status. The cost of imple
menting fall prevention programs has not been rigorously 
assessed bue generally does not involve capital expenses or 
hiring new staff. 

Our results aboue effectiveness are consistent with pre
vious reviews on inpatient fall prevention programs. Our 
review additionally identifies 7 themes associated wich suc-
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