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The environment and falls prevention: Do environmental 
modifications make a difference?
Tamara Tse

Northern Area Health Board, Community Care Area 7, Occupational Therapy Department, Dublin 1, Ireland 

Background and Aims: Environmental modification is a
strategy widely recommended in many falls prevention
programs. However the effectiveness of such a strategy has
not been well established. This study aimed to evaluate
published research related to falls prevention and environ-
mental modification for older people.
Method: A review of research conducted between 1993 and
2004 was undertaken. Ageline, Cinahl and OvidMedline
databases were searched using falls prevention, home
modifications, environmental modifications and occupational
therapy as key words.
Results: Eighteen articles were found relating to community
and institutional dwellings and the relevance of environmental
modifications.
Conclusion: There is some evidence to support the use of
environmental modification as a strategy in falls prevention
for older people particularly in association with multidisci-
plinary/multifactorial programs targeted to those people with
a history of falls.

KEY WORDS ageing, environmental modification, fall
prevention, home modification, occupational therapy.

Introduction
Environmental hazards are any objects or physical
circumstances in the environment that increase a
person’s risk of falling. These may be within the home
and grounds (both in the community and in an
institution) and the public space away from the home
(Hill et al., 2000). Environmental modification is one

strategy that aims to reduce the risk of falls and
falls injury by identifying and eliminating the envi-
ronmental hazard and increasing the safety features.
Environmental modifications may include, for
example, removing cords on the floor, removing loose
mats, changing the lighting, and installing grab rails
(Lord, Sherrington & Menz, 2001).

Screening for environmental hazards and imple-
menting environmental modifications are strongly
advised in many falls prevention programs (Cumming
et al., 1999; Hill et al., 2000). However, the exact associ-
ation between environmental modifications and the
decreased risk of falls and/or injuries associated with
a fall has been controversial. But there is now some
evidence that supports the effectiveness of environ-
mental modification particularly if conducted by
an occupational therapist (Cumming et al.). Further,
there is evidence that screening for environmental
hazards in association with multidisciplinary/multi-
factorial, health screening and interventions programs
is effective in reducing the incidence of falls (Chang
et al., 2004; Gillespie et al., 2004; Moreland et al., 2003).

The aim of this study is to review the literature, no
more than 15 years old, and to present a comprehen-
sive summary of effective environmental modification
strategies. Through this review it is hoped the clini-
cian will be provided with available evidence to sup-
port environmental modification as a falls prevention
strategy for both a community and an institutional
setting.

Search strategy
In preparing this review the Cochrane Database of
Systematic Reviews, Ageline (1994–2004), Cinahl
(1994–2004), and OvidMedline (1994–2004) databases
and reference lists of articles were searched. The search
words were: occupational therapy, falls prevention,
home modification, environmental modification, ageing,
and older people. Case control studies, randomised
control trials, and longitudinal studies and reviews
were included. Participants in the studies reviewed
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were older people with or without a history of falls.
The outcomes of interest were change in the risk of
falls or injuries and prevalence of an environmental
modification. The search found 18 relevant articles.
These articles were evaluated and integrated into
this review. A summary is provided for the methodo-
logical quality (Table 1) and the studies included
(Tables 2 and 3).

The information reviewed is grouped into two
major sections: institutional settings and community
settings. The institutional setting comprises research
conducted in residential and hospital-care settings.
The community setting is research focusing on those
people who live in their own home.

Results
Environmental features of the 
institutional setting and falls prevention
The use of environmental modifications as a strategy
to prevent falls in institutional settings has been
commonly utilised. Such recommendations have
included: increased lighting, lowered bed heights, car-
peting in high traffic areas, non-slip floor surfaces,
individual seating, wheelchair safety, bed stabilisers,
bedside commodes at night, increased proximity to
the nurses station, and the use of electronic warning
devices (Hill et al., 2000). However, there is little evi-
dence to demonstrate their individual effectiveness.

Tideiksaar, Feiner and Maby (1993) conducted a
study investigating the value of a bed alarm as a
strategy to prevent falls. The subjects were older
people admitted to an acute care facility assessed as
having poor bed mobility. The intervention group
received the alarm, a pressure sensitive pad that
activated a visual and auditory alarm at the nurses’
station when the patient moved from a lying position.
Use of mechanical restraints, bed rails, and monitor-
ing were similar in both groups. Although the results
were not statistically significantly different, there
was a clinical trend towards reduced falls in the
experimental group (n = 1 fall recorded) compared to
the control group (n = 4 falls recorded). The system
functioned properly and alerted the staff when a
patient was leaving the bed. Perhaps because of the
small sample size of 70, a significant difference could
not be found.

A study by Donald, Pitt, Armstrong and Shuttle-
worth (2000) investigated the incidence of falls in
older people randomised to either a bedroom with
vinyl flooring or carpet flooring in a rehabilitation
hospital. The results of the study found that the
number of participants falling was greater in those
assigned to a carpet floor covering (n = 10 falls
compared to n = 1 fall on vinyl), but this was not

statistically significant due to the small sample size
of 54 and low power. A comparison of injuries related
to floor covering was not conduced; however, no falls
resulted in a fracture. It was interesting to note that
the prevalence of falls was lower than retrospective
analysis of ward records for previous years. The staff
were not blinded to the study and this may have
impacted on the behaviour of the staff and the level of
care resulting in a lower incidence of falls.

Donald et al. (2000) recommended vinyl flooring, as
they believed vinyl reduced the incidence of falls.
Tideiksaar et al. (1993) recommended carpet as an
intervention to reduce the injuries associated with a
fall. Both studies were not statistically significant and
caution needs to be taken in generalising the authors’
recommendations. Perhaps what we can surmise from
these two studies is that vinyl flooring may be benefi-
cial for people without a history of falls and that
carpet for people with an increased risk of falls, but
further research is needed to clarify this statement.

Meddaugh, Friedenberg and Knisley (1996) con-
ducted a study with 24 subjects looking at the reason
for falls in a skilled nursing facility. Falls were moni-
tored for 104 days and it was found that of the 21 falls
38% were a result of slipping in urine. Subsequently
all residents had treaded slipper socks placed on their
feet on retiring for the night. The rates of falls were
recorded for a further 104 days and it was found that
the proportion of falls associated with slipping on
urine reduced from 38 to 5% (n = 1 of 18 falls). A
follow-up study was conducted 4 months later for
41 days resulting in no falls occurring as a result of
slipping in urine. This is a simple example of how
providing residents with a safer environment can
possibly minimise the risk of falls and prevent
injuries; however, it should be noted that clinical case
studies are difficult to generalise to the population.

Another study by Healey (1994) evaluated the role
of flooring type in relation to the injuries sustained
as a result of a fall in a hospital setting. In all, 225
accident forms over a 4-year period were examined.
Twenty-seven patients were found to have fallen on
carpet with four sustaining an injury compared to 187
patients falling on vinyl flooring with 91 receiving
injuries. The author discussed other possible differ-
ences between the subjects such as age, diagnosis, and
sex, but other comparisons were not possible because
of the inadequate information collected, a limitation
of retrospective analysis. This study provides some
support for the use of carpet in reducing the injuries
associated with falls but the robustness of the study is
questioned. Interestingly, 17 of the forms recording
falls on vinyl mentioned that the floor had been made
slippery by urine, giving rise to the study conducted
by Meddaugh et al. (1996).
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TABLE 1: Methodological quality of the studies
 

Study Allocation concealment
Outcome assessors 
blinded

Subjects comparable 
at start

Subjects 
blinded

Outcome 
measures defined Duration

Institutional setting
Tideiksaar et al. (1993) Random but not described No Unclear No Yes 9 months
Healey (1994) Does not support concealment No Not known No Yes 4 years
Meddaugh et al. (1996) Does not support concealment No Some differences No Yes 208 days
Ray et al. (1997) Yes Yes Yes Not stated Yes 365 days
Donald et al. (2000) Yes No Yes No Yes 7 months
Rubenstein et al. (1990) Yes No Some differences No No 1 year
Becker et al. (2003) Yes No Some differences No Yes 12 months
Community setting
Peel et al. (2000) Randomised but not described Not stated Yes No Yes 17 months + 12 months follow up 
Stevens et al. (2001) Yes Yes Yes Yes Yes 1 year
Pardessus et al. (2002) Yes No Yes No No 12 months
Nikolaus & Bach (2003) Yes Yes Yes No Yes 1 year
Cumming et al. (1999) Yes Yes Yes No Yes 12 months
Tinetti et al. (1994) Yes Yes Yes No Yes 3 months + 1 year follow up 
Close et al. (1999) Yes No Yes No Yes 1 year
Hornbrook et al. (1994) Yes Yes Yes No Yes 24 months
Day et al. (2002) Yes Yes Yes No Yes 18 months
van Haastregt et al. (2000a) Yes No Yes No Yes 18 months
Fabacher et al. (1994) Yes No Some differences No Yes 1 year



274
T

. T
S

E

©
 2005 A

ustralian A
ssociation of O

ccupational T
herapists

TABLE 2: Summary of studies from institutional settings
 

Study (country) Method Subjects Targeted Intervention Effects of intervention

Tideiksaar et al. (1993) (USA) RCT 70 Yes Bed alarm No effect on falls
No effect on injury

Healey (1994) (unknown) Longitudinal 
study

225 Yes Falls on carpet More injurious falls on vinyl 
but unclear dataFalls on vinyl

Meddaugh et al. (1996) 
(not stated)

Clinical case 
study

24 No Slipper socks at night Reduced falls in urine
Unclear effect on injury

Ray et al. (1997) (USA) RCT 499 Yes Individualised safety assessment and treatment 
– Environmental and personal safety 
– Wheelchairs 
– Psychotropic medication 
– Transferring and ambulation 

Lower proportion of recurrent fallers 
No effect on injury 

Donald et al. (2000) (UK) RCT 2 × 2 
factorial design

54 No – Vinyl floor and conventional PT 
– Vinyl floor and leg strengthening 
– Carpet and conventional PT 
– Carpet and leg strengthening 

Increased number of falls on carpet 
but not significant
Injury not stated 

Rubenstein et al. (1990) (USA) RCT 160 Yes Post-fall assessment including environmental 
assessment, recommendations given to physician 

Fewer falls but not significant 
No effect on injury 

Becker et al. (2003) (Germany) RCT 981 No Staff and resident education on 
– Falls prevention 
– Environmental modification 
– Balance and resistive training 
– Hip protectors

Fewer fallers 
Reduced incidence density rate of falls
Unable to detect effect on injury 
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TABLE 3: Summary of studies from community settings
 

Study (country) Method Subjects Targeted Intervention Effects of intervention

Peel et al. (2000) 
(Australia)

RCT 252 No Cumulative 
1. Oral presentation on falls prevention (control) 
2. + Exercises 
3. + Home assessment and modification 
4. + Medical assessment 

No effect on falls
Injury not measured

Stevens et al. (2001) 
(Australia)

RCT 1879 No Home hazard assessment and assistance 
with modifications

No effect on falls
No effect on injury

Pardessus et al. (2002) 
(France)

RCT 60 Yes Home hazard assessment and modification No effect on falls
No effect on injury

Nikolaus & Bach (2003) 
(Germany)

RCT 360 Yes Geriatric assessment and home hazard management 
Geriatric assessment (control)

Significant reduction in frequency of falls 
and incidence of falls with 2 or more falls 
Injury not measured 

Cumming et al. (1999) 
(Australia)

RCT 530 No Occupational therapy home assessment 
with modifications

Significant reduction in falls of those 
with one or more falls

Tinetti et al. (1994) 
(USA)

RCT 301 Yes Targeted individual risk factors including 
home hazard assessment and modifications 

Significant reduction in falls
No effect on injury

Close et al. (1999) 
(UK)

RCT 397 Yes Medical assessment and occupational 
therapy home assessment

Significant reduction in falls
No effect on injury

Hornbrook et al. 
(1994) (USA)

RCT 3182 No 1. Home visit with safety assessment and recording 
of hazards (control)

Significant effect on risk of falling 
No effect on injury

2. Encouraged to removed/modify hazard, invited 
to educational sessions (intervention)

Day et al. (2002) 
(Australia)

RCT —  
multifactorial

1090 No – Exercise Significant effect on falls
– Vision correction Significant effect on home hazards
– Home hazard management 
– Exercise and home hazard management 
– Exercise and vision correction 
– Home hazard management and vision correction 
– All 
– None 

van Haastregt et al. 
(2000a) (Netherlands)

RCT 316 Yes Five home visits over 1 year consisting of screening 
and management of medical, environmental, 
and behavioural falls risk factors 

No effect on falls
No effect on injury

Fabacher et al. 
(1994) (USA)

RCT 254 No Home visits to assess and act on medical, functional, 
and psychosocial problems + safety inspection 

No effect on falls
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There is now considerable evidence in support of
a multiple strategy approach to falls prevention for
older people both as an intervention and as a preven-
tion strategy in institutional settings (Gillespie et al.,
2004; Hill et al., 2000; Moreland et al., 2003).

Multiple strategy approaches in the institutional 
setting
A randomised control trial by Ray et al. (1997)
compared a multidisciplinary assessment (nurse,
psychiatrist, and occupational therapist) with usual
nursing home care. The intervention involved the
assessment of four safety domains. These included
environmental and personal safety, wheelchairs, psy-
chotropic medication, and transfers and ambulation.
Residents assessed with a high risk of falls and with a
potential safety problem that could be addressed by
the intervention were included in the study involving
14 nursing homes. An individual treatment plan
was developed and implemented by the facility staff
for those in the intervention group. The intervention
group reported less recurrent falls, 43.8%, compared to
the control group that reported 54%. A non-significant
trend was noted towards injurious falls in the inter-
vention group. The greatest benefits were for those
residents for whom recommendations were fully
carried out or who had three or more falls in the
preceding year.

A limitation stated by the authors (Ray et al., 1997)
is the lack of validated evaluation tools for the
environment, equipment, transferring techniques, and
care practices. Therefore, the extent to which the inter-
ventions affected the reduction in falls and injuries
could not be quantified. Further the issue of staffing
levels, irregular and contract staff, made compliance
to the carefully devised treatment plans difficult — an
issue highly prominent in many institutional settings.

Rubenstein, Robbins, Josephson, Schulman and
Osterweil (1990) investigated the effectiveness of a
post-fall assessment and targeted intervention project.
The subjects included ambulatory older people
admitted to hospital after a fall. The intervention
group received a detailed physical examination and
an environmental assessment of the resident’s room. A
detailed report outlining recommendations was given
to the primary physician. After 2 years the interven-
tion group had 26% fewer hospitalisations, a 52%
reduction in hospital days, and 9% fewer falls (this last
percentage was not statistically significant). Twenty-
one percent of falls were attributed to an environmental
hazard, however, only 50% of the recommended envi-
ronmental modifications were completed, the lowest
compliance rate of all recommendations. The authors
stated environmental modifications were outside the
control of the physician. This is of particular interest

to occupational therapists whose role frequently is to
implement environmental modifications in institu-
tional settings.

Based on these two studies by Ray et al. (1997) and
Rubenstein et al. (1990), Moreland et al. (2003) recom-
mended in their evidence-based guidelines on falls
prevention for older adults, that all institutional
settings undergo generalised safety checks, a role
occupational therapists should consider with their
expertise in environmental assessments.

Another study by Becker et al. (2003) investigated
the effectiveness of staff and resident education. The
residents of the intervention group were offered
progressive balance and resistance training and hip
protectors and could choose any combination of inter-
vention, for any length of time, or no intervention
other than receiving written information on falls
prevention. Staff members in the intervention group
received a 60-min course and information on incidence
and consequences of falls and modifiable risk factors.
An environmental hazard screen was completed
and compliance rate for most interventions was high.
However, the lack of a validated environmental
hazard assessment was an issue in scoring. This study
demonstrated a realistic scenario, the staff were not
blinded, the residents could choose to participant or
not in the education sessions, and they were not made
to wear their hip protectors. However, the intervention
group still reported a lower number of falls, and the
incidence density rate of fallers was also reduced in the
intervention group. Based on this study, the review
by Gillespie et al. (2004) of effective falls prevention
interventions recommended multifaceted intervention
programs in residential care settings.

Do environmental modifications make a difference
in falls prevention and injury in an institutional
setting? The evidence showing the effectiveness of
environmental modification alone within an institu-
tional setting at this stage is limited and further
research is needed, but this is not to say they are not
of value. From the studies discussed thus far there
is some evidence to say that:
1. Slipper socks as an environmental modification may

prevent slips in urine in one residential setting.
2. Pressure pad bed alarm systems appropriately

alerted nurses to residents attempting to get out
of bed, but the alarms were not significant in
reducing the incidence of falls.

3. The type of flooring recommended in reducing the
risk of falls was vinyl and reducing injury associ-
ated with falls was carpet in two different studies.

4. Further, there is evidence to support environ-
mental screening, followed by modifications within
a multifaceted falls prevention program, a role
well-suited to occupational therapists.



ENVIRONMENTAL MODIFICATIONS IN PREVENTING FALLS 277

© 2005 Australian Association of Occupational Therapists

In relation to the use of environmental modifications
alone the evidence is poor for reducing falls or injuries.
Perhaps one reason for this is the lack of a validated
tool to assess and score the changes. This was an issue
reported by Becker et al. (2003) and Rubenstein et al.
(1990). Freeman-Smith, Hough, Bull and Greenwood
(1999) and Shanley (1998) have developed an environ-
mental assessment tool for institutional settings.
However, neither tool has been tested for reliability or
validity. This issue requires further research.

Environmental features in the 
community setting and falls prevention
Home hazard assessments and modifications are fre-
quently recommended as a method of falls prevention
and reduction in the community setting. However,
the association between falls and the environment has
been controversial.

Two untargeted randomised control trials looking
at home modifications and the rate of falls have been
conducted. In the Peel, Steinberg and Williams (2000)
study with people aged over 50 years, the intervention
group received an occupational therapy home assess-
ment and modifications were recommended. The five
top recommendations were grab rails, removal of rugs,
contrast edge added to steps, bathroom floors made
non-slip, and stair rails installed. Fifty-nine percent of
the intervention group made at least one modification
to their home after 1-year post-intervention compared
to 32% of controls. The intervention group had lower
incidence rates for falls and fall injuries than the
control group, but this was not significant; possibly
a result of a healthier subject selection. This study
formed part of a larger multifactorial randomised
control trial where the interventions also included
education and awareness training of falls risk factors,
balance and strength training, and a medical assess-
ment. At 1 year post-intervention reduction in the
probability of slips and trips was significant, but not
for risk of falls, maybe because of the untargeted
nature of the study.

Stevens, Holman, Bennett and de Klerk (2001)
investigated the reduction in home hazards and the
rate of falls in healthy older people. All subjects
received a single home visit from a research nurse.
The intervention group were offered a home hazard
assessment, information on hazard reduction, and
the installation of safety devices at no cost. Following
the assessment the research nurse discussed with the
participant each home hazard identified, the risk of
falls associated with the hazard, and suggested
modifications. The three most conspicuous and easily
remediable hazards were selected, and specific recom-
mendations on modification were written and left
with the subject. The intervention group significantly

reduced their home hazards compared to the control
group. However, the study did not achieve a reduc-
tion in the occurrence of falls, nor on the rate of
injury, possibly because of the healthy subjects or the
intervention limited to easily modified hazards.

These two studies provide evidence that untargeted,
incomplete or one-off environment assessment, and
treatment is insufficiently potent or targeted to reduce
the incidence of falls in healthy older people.

More research has now been conducted that supports
the effectiveness of environmental modifications in
community settings particularly in older people with
a history of falls.

The study by Nikolaus and Bach (2003) aimed
to evaluate the effect of a comprehensive geriatric
assessment with a home environmental assessment,
modifications, and training compared with a geriatric
assessment with recommendation and usual home
care of older people admitted from home to hospital
with functional decline. A follow-up home visit was
conducted at 3 months to reinforce the recommenda-
tions the intervention group received. At 12 months
all participants received a final home visit. In all, 222
home modifications were recommended and 137
complied with at least one recommendation (75.5%).
The most commonly recommended modifications
were elevating the toilet seat, using a rollator, and
fixing grab rails in the bathroom. The highest compli-
ance rate was with shower seats (82.6%), emergency
alarms (78.6%), and grab rail installation (77.8%). The
least were elevation of toilet seats (54.3%), removal
of rugs/carpets (41.7%), and removal of obstacles
in the walkways (33.3%). The participants who made
one recommended change experienced a significant
reduction in the rate of falls. The number of falls in
those participants in the intervention with no home
modification was not significantly different to the
control group. The intervention reduced reported
falls by 31% in a group of frail older people and
particularly in those with a history of two or more
falls in the previous year.

The study by Pardessus et al. (2002) included com-
munity-dwelling older subjects admitted to hospital
following a fall. The aim of the study was to assess if
a home visit by an occupational therapist reduced
the risk of falling. The intervention group received
environmental assessment and recommendations by
an occupational therapist. Follow up was provided
via a telephone call at 6 and 12 months to check if the
modification had been completed and to encourage
compliance. The rate of falls between the control and
intervention group was not significant. However,
Gillespie et al. (2004) pooled the data from this study
and the Nikolaus and Bach (2003) study. The results
indicated a significant reduction in the number of
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participants sustaining two or more falls during the
study period.

Cumming et al. (1999) conducted an untargeted
study investigating whether occupational therapy
home visits focusing on environmental hazards and
modifications reduce the risk of falls. The intervention
involved a home environmental hazard assessment by
an occupational therapist followed by assistance with
any necessary home modification including additional
home visits if needed. Two weeks after the initial
home visit the occupational therapist telephoned the
subject to check if modifications were completed
and to encourage compliance with recommendations.
The modifications were funded through the usual
occupational therapy department source. The most
commonly recommended modifications were removal
of floor mats (48%) and use of non-slip mats in the
bath (21%) with a compliance of 49 and 75%, respec-
tively. The subjects were followed up over a 12-month
period and data on falls were collected via a calendar
or telephone call. The results of the study showed that
the intervention reduced the risk of falling in those
subjects with a history of falls. But the intervention was
not effective among people with no history of falls.
Further, among those people with a history of falls the
intervention was equally effective in reducing the risk
of falling in a home and in a place away from home.
The authors suggest that this may be a result of the
occupational therapist’s interventions, particularly
behaviour interventions that targeted the individual’s
ability to live more safely in general rather than the
home modifications themselves. This issue requires
further investigation.

These studies (Cumming et al., 1999; Nikolaus &
Bach, 2003; Pardessus et al., 2002) illustrate that a
home intervention based on assessment of environ-
mental hazards, information, and assistance on how
to make environmental modifications, teaching use
of adaptive equipment, and follow up is an effective
intervention for older people with an increased risk of
repeated falls.

Multiple strategy approaches in the community 
setting
From the literature and given the multifactorial nature
of falls, it is becoming clear that falls prevention
programs targeting several risk factors concurrently
are more likely to have a greater impact in reducing
falls and/or injuries than programs that target only
one risk factor.

Day et al. (2002) investigated the effectiveness of
exercise, home hazard management, and vision
improvement in falls prevention in older people. The
intervention groups received exercise, correction of
visual impairment, and home hazard modification,

each alone and in combination. The home hazard
intervention consisted of a walk-through checklist
for rooms used in a normal week to review steps/
stairs, floor surfaces, lighting, bathroom fittings, and
furniture. Home hazards were removed or modified
by the participant if possible or the city council’s
home maintenance program including free labour
and material up to the value of $A100. The result of
this study identified that group-based exercise was
the most potent single intervention tested and the
reduction in falls among this group seems to be
associated with improved balance. Falls were further
reduced by the addition of home hazard management
or vision management with the strongest effect being
for all three interventions combined. The home hazard
management intervention alone did not show a signifi-
cant effect on reducing falls maybe because the inter-
vention only offered minor modifications up to $A100.

The interventions in the Tinetti et al. (1994) study
were targeted to individual risk factors and, where
necessary, included an environmental hazard screen-
ing followed by appropriate modifications such as
installation of grab rail, removal of rugs, safer furni-
ture, and training in skills use. The outcome measure
was incidence of falls. The results of the study were a
significant reduction in the number of fallers in the
intervention group. The number of environmental
hazards modified was not reported.

The study by Close et al. (1999) included a detailed
medical and occupational therapy assessment with
referrals to the relevant services if indicated. The occu-
pational therapy assessment involved a functional
assessment and an environmental assessment using a
standardised checklist. On completion the occupational
therapists gave advice and education about safety
within the home and simple modifications such as
removal of rugs was completed with the subject’s
consent. The occupational therapist assisted with
provision of equipment and modifications such as
grab rails through the usual sources. Follow up was
conducted every 4 months for 1 year via postal
questionnaires. The most common environmental
hazards reported were: uneven outdoor surfaces,
change in surface level, ramps or steps, inappropriate
floor covering, and unsuitable footwear. Falls were
often attributed to an environmental hazard, but
many subjects had multiple risk factors that were also
addressed. The results of the study showed there were
significantly fewer falls in the intervention group than
in the control group, and the proportion of subjects
who were able to go out alone at 12 months was
increased in the intervention group compared to the
control group.

Hornbrook et al. (1994) conducted a randomised
control trial of 3182 independently living people aged
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65 years or older in the north-west region of USA.
All participants were informed of potential safety
hazards in their home and were given a booklet on
general home safety related to falls, fire, and electro-
cution. The intervention group was encouraged to
remove or modify their identified safety hazard and
was invited to falls prevention education sessions,
which utilised attitudinal, cognitive, and behavioural
techniques aimed at reducing the incidence of falls
and fall-related injuries over a 4-week period.
Exercises were also included in the education sessions.
Seventy-eight percent of the intervention group
attended at least one session. Sixty-two percent received
financial assistance to make safety modifications. The
most frequent modification was grab rails in the bath
and stair rails. In almost every intervention household
minor modifications were done such as removal of
rugs, objects in pathways, installation of nightlights,
and non-slip mats in the bath. The study found the
risk of falling in the intervention group was signifi-
cantly reduced; however, falls resulting in injury were
not significantly reduced.

Two multifactorial studies with an environmental
hazard and management component showing no effect
on falls rates are by van Haastregt et al. (2000a) and
Fabacher et al. (1994). These results contrast with the
previously described studies. Gillespie et al. (2004)
pooled the data from this study with four other
studies (Close et al., 1999; Hogan et al., 2001; Kingston,
Jones, Lally & Crome, 2001; Lightbody, Watkins,
Leathley, Sharma & Lye, 2002). The pooled data
show a significant reduction in the proportion of fallers
in the intervention group. But it should be noted that
apart from the Close et al. study, an environmental
hazard and management component was not included
in the other studies. Chang et al. (2004) also pooled the
data from the studies by van Haastregt et al. (2000a)
and Fabacher et al. (1994)  and their findings were
in support of multifactorial falls risk assessment and
management programs.

Are environmental modifications effective in
preventing falls and falls injury in the community?
Chang et al. (2004) found no clear evidence for the
effectiveness of the general use of environmental
modifications as a falls prevention strategy. van
Haastregt, Diederiks, van Rossum, de Witte &
Crebolder (2000b) also found little evidence support-
ing preventative home visits that included environ-
mental modifications. However, from the literature
presented here, there appears to be some evidence
supporting an approach targeted at people with a
history of falls. The systematic review by Gillespie
et al. (2004) also found support for home hazard
assessment and modification that is prescribed
professionally for people with a history of falls.

For multifactorial falls prevention programs that
include an environmental modification component,
there appears to be support for their effectiveness
in reducing incidence of falls (Chang et al., 2004;
Gillespie et al., 2004; Moreland et al., 2003) However,
environmental modifications as a single intervention
to reduce injury the evidence is poor (Gillespie et al;
Lyons et al., 2003).

Implications for occupational 
therapists
Occupational therapists are skilled health professional
with expertise in assessing and modifying the environ-
ment. Cumming et al. (1999) and Pardessus et al. (2002)
discussed the way occupational therapists are trained
to assess a person’s home environment in relation to
falls risk hazards. But occupational therapists also
observe the person functioning in their real conditions
of life (Pardessus et al.). That is, they observe an indi-
vidual’s physical, sensory, and social environment.
Occupational therapists can consequently adapt the
recommended falls prevention strategies to the
person’s holistic needs. It is important to observe how
a person interacts with his/her environment as some
environmental modifications might even increase the
risk of falls (Mackenzie, Byles & Higginbottom, 2002).

As environmental modifications can be labour
intensive and expensive, occupational therapists need
to target their interventions towards people who are
most likely to benefit (Gillespie, 2004).

Uptake and compliance with environmental
modifications is an issue discussed by many authors
and a possible reason that has limited the evidence
supporting the use of this strategy to prevent falls
and fall injuries (Lord et al., 2001;  Lyons et al., 2003;
Nikolaus & Bach, 2003; Stevens et al., 2001). Success
in environmental modifications being accepted is
dependent on older people accepting and following
through with the recommendations (Clemson, Cusick
& Fozzard, 1999). Having an understanding of what
Clemson et al. called ‘exerting control’ is needed to
encourage an individual to reduce environmental
hazards. Occupational therapists need to understand
the meaning that a person attributes to their home
and how changes to areas of the home will impact on
the person. Occupational therapists also need to know
the person’s perceived risk of falls. This relates to self-
efficacy, locus of control, and also their knowledge of
fall risks. Within the community setting, occupational
therapy falls prevention practice should also include:
1. A focus on people with a history of falls.
2. Strategies to facilitate the environmental modi-

fications, such as follow up telephone calls, extra
home visits if needed.
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3. Education to increase a person’s understanding of
their falls risk factors and their implications.

4. Family members’ and carers’ perspectives and incor-
porate these strategies into the falls prevention
strategies.

5. More research into compliance of environmental
modifications will assist to support the falls pre-
vention recommendations.

6. The costs of environmental modifications. These
are always an issue and need to be considered
and discussed with all relevant parties including
funding bodies.

In the institutional setting, generalised safety audits
should be conducted as a falls prevention strategy.
But in order for the recommendations to be accepted,
occupational therapists and management need to
consider:
1. The impact of staffing levels on falls and their

capacity to comply with recommendations.
2. The cost of the modification versus the benefit.
3. Education and safety issues in relation to using

the modification.
4. Position of the modification in relation to the

person versus the staffing needs.
5. The type of modification.
6. Cleaning issues.

As Becker et al. (2003) suggested, all of the above
issues as well as the evidence-based research need to
be considered and discussed with all relevant parties
to ensure an effective falls prevention program.

Conclusion
To sum up, do environmental modifications make a
difference? It appears from the literature that there
is now some evidence that indicates environmental
modifications can make a difference for older people
with a history of falls and when implemented with
other multifactorial interventions. More research is
needed to assist occupational therapy practice in
preventing falls and fall injuries. This needs to focus
on appropriate environmental assessment tools, floor-
ing, methods of increasing compliance and uptake of
recommendations, and what behavioural interventions
are effective.

There are further issues to consider in each of the
settings. In an institutional setting these issues are
staffing levels, costs and education relating to new
equipment use, or the implementation of new
strategies. In the community, consideration needs to
be taken into a person’s understanding of their risk
factors, their compliance and uptake of the recom-
mendations, influences of family and/or carers, and
costs. This paper has provided clinicians with a
summary of the evidence supporting environmental

modifications and implications for their practice.
My personal belief is that, as in all our interventions
with people, it is essential that strategies are person-
focused and all environmental modifications must be
tailored to the individual, and must occur with the
individual’s consent. Finally, as most of the research
states, a multidisciplinary team assessment that builds
on multifaceted intervention approaches, including
environmental modifications, is the most beneficial in
all settings.
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