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Objectives

The objective of this review was to present the best available information
for the effectiveness of interventions designed to reduce the incidence of
falls in patients during hospitalisation. The review also provides a narrative
summary of the characteristics of patients who fall, major hospital
environmental factors that contribute to falls, and interventions that are
currently employed or being trialed.

Inclusion Criteria

Types of Participants
Adult patients in acute care hospitals or other similar institutions.

Types of Intervention
Interventions which assessed the risk of falling in adult hospital patients or
other interventions used to minimise the risk of falling in adult hospital
patients.

Types of Outcome Measures
Outcome measure of interest was the number of patient falls during
hospitalisation.

Types of Studies
This review considered any randomised or quasi-randomised controlled
trials that addressed the effectiveness of risk assessment or other interventions
that minimised the number of falls. In addition to this, studies using other
research methods were assessed for inclusion in the review as part of the
narrative summary.

Search Strategy

The search sought to identify both published and unpublished studies, and
utilised a range of electronic databases using accepted search techniques,
and included CINAHL, MEDLINE, Embase, Current Contents, Cochrane
Library and Psychlit.

Assessment of Quality

Methodological quality of RCT were assessed by two reviewers using a
developed checklist. All studies were categorised according to the strength
of the evidence using a published scale.

E
x
e
c
u
t
i
v
e
 
S
u
m
m
a
r
y



1010101010

Data Collection and Analysis

Randomised controlled trial research design was rarely used in identified
studies and therefore statistical techniques were not used to combine studies.
Evidence was synthesised by brief narrative summaries, or in some cases
by listing significant information.

Results

Based on the abstract or title, 194 were papers were retrieved, of which
100 met the inclusion criteria and are cited in this report. Four unpublished
reports were identified. Of the 100 papers, there were only two RCT that
met the inclusion criteria.

Increased Risk of Falling
A large number of studies have addressed risk factors associated with
patient falls, but many had potential sources of error because of the study
design utilised, or their conduct. Commonly identified risk factors for falling
identified by case control or cohort studies include; age, mental status,
history of falls, medications, toileting needs and poor mobility. Most falls
were reported to have occurred at the patient’s bedside. Transferring from
bed or chair was the most frequently identified patient activity at the time
of the fall.

Assessment of Risk
Screening tools aim to provide early detection of problems and to allow
interventions aimed at preventing falls to be initiated. No one risk assessment
tool can be recommended, and the usefulness of these assessment tools in
clinical practice has yet to be demonstrated.

Fall Prevention Interventions
Two small RCT evaluated fall prevention interventions in the acute hospital
setting but neither demonstrate a beneficial effect when using pressure
alarms or identification wrist bracelets. While many other studies were
identified that attempted to evaluate fall prevention interventions, their
usefulness is limited because of issues such as small sample size, research
design, and quality. The most common approach taken to prevent patient
falls has been the use of multiple interventions aimed at minimising the
risks associated with falling. Results of studies are contradictory and the
effectiveness of this approach has yet to be demonstrated.
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Implications for Practice

This review has identified patient characteristics and activities associated
with an increased risk of falling, and these should be the focus of any fall
prevention programme. While some form of assessment of patients for risk
of falling will likely help determine when special prevention interventions
are needed, there is currently little evidence to support the use of fall risk
assessment tools. There is nothing to suggest that the use of a generic
assessment tool, identified from the literature, offers greater accuracy than
tools developed by institutions based on local patient characteristics.

This review summarised the common approaches to fall prevention utilised
by researchers as an indication of expert opinion. This expert opinion
suggests that institutions should have a falls prevention programme
consisting of multiple interventions aimed at minimising individual patient’s
risk of falling. While the use of multiple fall prevention interventions was
the most common approach, results of its effectiveness are contradictory.
Currently, no interventions have been proven to be effective in fall prevention
in the acute care setting.
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It has been estimated that one third of people aged over 65 years suffer at
least one fall per year. In Australian hospitals, 38% of all reported patient
incidents involve a fall 1. The approach to fall prevention to date has been
inconsistent. The high incidence of falls has been attributed to many factors
including trauma, debilitating disease, environmental hazards, age, mental
status, length of hospital stay and gender. A preliminary search of the
literature identified systematic reviews on fall prevention with a focus on
the elderly 2, institutionalised elderly 3, and on falls in the community 4. No
systematic review was identified on fall prevention research related to
patients in acute care hospitals. This preliminary search also suggested
that there were few randomised controlled trials related to falls in acute
hospital patients, with descriptive research methodologies the most
commonly utilised method. The focus of previous research has been the
identification of risk factors associated with patient falls, the assessment of
a patient’s risk of falling, and interventions aimed at preventing patient
falls.

It was proposed that falls occurring in acute care hospitals were the result
of different factors and circumstances than falls occurring in the community
or long term care facilities, and therefore previous research in these other
settings was of limited value. This systematic review was undertaken to
summarise all previous research related to falls in the hospital setting.

The systematic review method was based on the work of Cochrane
Collaboration 5 and Centre for Reviews and Dissemination at The University
of York 6.
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The objective of this review was to present the best available information
for the effectiveness of interventions designed to reduce the incidence of
falls in patients during hospitalisation. The review aimed to summarise the
findings of all relevant studies relating to these interventions.

The specific hypotheses tested were:

• Assessment of patients for risk of falling while in hospital reduces the
number of falls.

• Interventions that minimise the risk of hospital patients falling reduce the
number of falls.

In addition to this analysis of findings related to risk assessment and
interventions to minimise falls, this review aimed to provide a narrative
summary of:

• Most common characteristics of patients who fall.

• Major hospital environmental factors and patient activities associated
with falls.

• Interventions to minimise falls that are currently employed or being trialed
in hospitals.
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Inclusion Criteria

Inclusion criteria were used to determine which studies would be included
in the review, and to be included, studies were required to meet all criteria.

Types of Participants
Trials which included adult patients in acute care hospitals or other similar
institutions such as rehabilitation hospitals. This review excluded studies
whose participants are long term residents of nursing homes or community
centres.

Types of Intervention
This review included interventions which assessed the risk of falling in adult
hospital patients or other interventions used to minimise the risk of falling
in adult hospital patients.

Types of Outcome Measures
Outcome measure of interest was the number of patient falls during
hospitalisation.

Types of Studies
This review considered any randomised or quasi-randomised controlled
trials (RCT) that addressed the effectiveness of risk assessment or other
interventions that minimised the number of falls. Studies using other research
methods were assessed for inclusion in the review as part of the narrative
summary.

Search Strategy

The search sought to identify both published and unpublished studies. The
search was limited to English language reports. A two step search method
and optimal search strategy as outlined by Dickersin et. al. was used 7. An
initial limited search of MEDLINE and CINAHL databases was undertaken
to identify the optimal key words. Database search terms were :

CINAHL
search terms DESCRIPTOR (fall* or accident*)

or TITLE (fall*) or ABSTRACT (fall*)
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Medline
#1 6088 RANDOMIZED-CONTROLLED-TRIALS IN PT
#2 2208 RANDOMIZED-CONTROLLED-TRIALS
#3 2106 RANDOM-ALLOCATION
#4 3025 DOUBLE-BLIND-METHOD
#5 258 SINGLE-BLIND-METHOD
#6 8500 #1 or #2 or #3 or #4  or #5
#7 87124 (TG = ANIMAL) not ((TG=HUMAN) and

(TG=ANIMAL))
#8 7882 #6 not #7
#9 10522 CLINICAL-TRIAL in PT
#10 4862 explode CLINICAL-TRIALS / ALL SUBHEADINGS
#11 637 (CLIN* near TRIAL*) in TI
#12 1969 (CLIN* near TRIAL*) in AB
#13 3871 (SINGL* or DOUBL* or TREBL* or TRIPL*) near (BLIND*

or  MASK*)
#14 2907 (#13 in TI) or (#13 in AB)
#15 393 PLACEBOS
#16 463 PLACEBO* in TI
#17 3164 PLACEBO* in AB
#18 1044 RANDOM* in TI
#19 8476 RANDOM in AB
#20 788 RESEARCH-DESIGN
#21 18002 #9 or #10 or #11 or #12 or #13 or #14 or #15 or

#16 or  # 17 or #18 or #19 or #20
#22 87124 (TG = ANIMAL) not ((TG=HUMAN) and

(TG=ANIMAL))
#23 16532 #21 not #22
#24 8986 #23 not #8
#25 39830 TG = COMPARATIVE-STUDY
#26 13888 explode EVALUATION-STUDIES / ALL SUBHEADINGS
#27 9338 FOLLOW-UP-STUDIES
#28 5253 PROSPECTIVE-STUDIES
#29 67305 CONTROL* or PROSPECTIVE* or VOLUNTEER*
#30 49958 (#29 in TI) or (#29 in AB)
#31 97801 #25 or #26 or #27 or #28 or #30
#32 87124 (TG = ANIMAL) not ((TG=HUMAN) and

(TG=ANIMAL))
#33 72525 #31 not #32
#34 60517 #33 not (#8 or #24)
#35 77385 #8 or #24 or #34
#36 171 (ACCIDENTAL near FALL*) in MeSh
#37 375 FALL* in TI
#38 3192 FALL* in AB
#39 1041 (#38 or # 37 or #36) and #35
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Cochrane Library
search term falls

Current Contents
search terms TITLE (fall*)  or  DESCRIPTOR (fall*)

Embase
search terms DESCRIPTOR

(clin* or trial* or random* or stud* or control*)
and TITLE (fall*) or DESCRIPTOR (fall*)

A second search was conducted to identify all published papers on falls in
hospitals, the search terms were:

TITLE (fall*) and DESCRIPTOR (fall* and prevent*)

Psyclit
search terms TITLE (fall*)  or   ABSTRACT (fall*)

The references of all identified studies and review papers were checked for
additional studies.

The search for unpublished studies included:
• Dissertation Abstracts International
• Proceedings

All identified abstracts were assessed by two reviewers and full reports
were retrieved for all studies that appeared to meet the inclusion criteria.
The studies identified from reference list searching were assessed for initial
inclusion on the study title alone.

Assessment of Quality

Methodological quality of RCT was assessed by two reviewers using a
checklist based on the work of the Cochrane Collaboration 5 and the Centre
for Reviews and Dissemination 6,  (see appendix 1). The checklist was pilot
tested before use. Disagreements between reviewers were resolved by
discussion with a third reviewer. All studies were categorised according to
the strength of the evidence using a published scale 8:

• Level I Evidence obtained from a systematic review of all
relevant randomised controlled trials.

• Level II Evidence obtained from at least one properly designed
randomised controlled trial.
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• Level III.1 Evidence obtained from well designed controlled trials
without randomisation.

• Level III.2 Evidence obtained from well designed cohort or case
control analytic studies preferably from more than one
centre or research group.

• Level III.3 Evidence obtained from multiple time series with or
without the intervention. Dramatic results in
uncontrolled experiments.

• Level IV Opinion of respected authorities, based on clinical
experience, descriptive studies, or reports of expert
committees.

Data Collection and Analysis

Randomised controlled trial research design was rarely used in identified
studies and therefore statistical techniques were not used to combine studies.
Descriptive research method design was the most common method used in
studies that focused on fall prevention interventions. While the value of this
information is limited because of the threats of bias, this evidence was
synthesised by brief narrative summaries, or in some cases by listing
significant information.
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Based on the abstract or title, 195 papers appeared to meet the inclusion
criteria and so were retrieved. Ninety five of these papers did not meet the
inclusion criteria or were discussion papers and contained no original data.
Of the remaining 100 papers cited in this report, four were unpublished
reports and only two were RCT (Appendix II lists all cited studies). The
research methods used by the studies cited in this review were:

• randomised controlled trials 2
• non-randomised controlled trials 4
• cohort studies 7
• case control studies 20
• self controlled studies 17
• uncontrolled clinical trials 2
• descriptive studies 44
• other 4

RCT research design was used in only two identified studies and therefore
statistical techniques were not used to combine studies. A narrative summary
has been used to present the findings of the identified research reports. The
aim of this discussion is to summarise the best evidence related to patient
falls in acute care hospitals.

The results in this section are presented in the following categories:

1. quality of studies
2. increased risk of falling
3. assessment of risk
4. fall prevention interventionsR
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1. Quality of Studies

In reviewing identified research reports many limitations and sources of
error were identified. Poor research design and incomplete reporting of
the study method and results, limits the usefulness of many of the papers
identified. These issues are summarised below.

Fall Risk Factors
In reviewing the research that attempted to identify factors that increased a
patient’s risk of falling, many issues related to quality or study design were
identified, and include:

• rigorous research design was not utilised in many studies;

• the majority of falls studies were retrospective, using completed incident
forms and therefore had no control over completeness or quality of
reporting;

• environmental causes of falls were not included in many studies, and
this may reflect the retrospective nature of data collection;

• many studies involved reports from only a single centre or institution;

• the time frame of many studies was limited from several months to one
year;

• most studies involved only a small number of fallers; and

• reporting of data collection methods and results was often incomplete,
making it difficult to determine what research methods were used or
what the actual results of the study were.

Risk Assessment
In reviewing the research addressing the assessment of a patient’s risk of
falling, it was noted that quality of studies were highly variable and include:

• rigorous research design was not commonly utilised in these studies;

• many studies involved only a small number of participants;

• the majority of studies involved reports from only a single centre or
institution;

• the reporting of research methods was often inadequate;
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• the reporting of results was often incomplete;

• the accepted methods of evaluating the validity and application of
screening tools were rarely used.

Fall Prevention Interventions
Only two randomised trials were identified that evaluated single fall
prevention interventions in hospital settings. Other studies addressing fall
prevention interventions, utilised a variety of research designs, some could
perhaps more accurately be termed a practice report rather than research.
Issues identified in this group of studies include:

• the majority of studies involved reports from only a single centre or
institution;

• the time frame of many studies was limited;

• many studies involved only a small number of participants;

• reporting of research methods was poor, and it was often difficult to
determine what was actually done by researchers;

• reporting of results was often incomplete, with some studies failing to
give any data;

• rigorous research methods were not commonly used in this group of
studies; and

• many reports failed to provide an adequate description of what
interventions were used, or how they were implemented.

Because of these potential sources of error and design limitations, the results
of these studies must be interpreted carefully. Because of these issues, no
specific recommendations can be made.
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2. Increased Risk of Falling

This section addresses factors that are associated with an increased risk of
patients falling during their hospitalisation. The studies identified
predominantly focused on internal causes (patient factors) rather than
potential environmental causes of falls.

Patient Risk Factors
This section summarises the characteristics of patients associated with an
increased risk of falling. In reviewing studies it was noted that the identified
risk factors differed between reports. This difference may be the result of
variation in quality between studies, or it may reflect the multifactorial
nature of falls. Frequently cited risk factors identified by studies using case
control or cohort study designs have been summarised below, and has
been classified as level III evidence.

Age
It has been suggested in some studies that age is a significant factor in a patient’s
risk of falling, with the elderly at greater risk than younger patients 9-11. Patients
60 to 65 years and older were cited as at high risk of falling 10,11, with the
80 years and older patients being at greatest risk of falling 10. Contradicting
this, some studies have found that age is not a factor that increases a
patient’s risk of falling 12,13.

The full significance of age as a risk factor is unclear as some case control
studies used the patient’s age as a characteristic for matching patients for
the control group 11,14-18. For these studies, because age is similar in both
case and control groups, its significance can not be determined.

Mental Status
Altered mental status of a patient was the most commonly identified risk
factor, with studies suggesting that it significantly increased the risk of
falling 9,10,13,14,17,19-23. The altered mental state of patients cited in these
studies, is most commonly reported as confusion or disorientation, but the
results of a cohort study suggest that inability to understand and impaired
memory may also be significant factors increasing a patient’s risk of falling
21.

History of Falls
Studies have cited a history of falls as a significant factor associated with
patients being more likely to fall during their hospitalisation 9,13,17,19. The
percentage of fallers who fall more than once that are reported in case
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series studies is highly variable. Some studies suggest 16% to 17% of all
fallers fall more than once24,25, 24% of fallers has also been reported26,
40% of all of patients27, and 52% of all who fall, falling more than once28.
The number of times individual patients fall can be high, for example 925

and 14 times29. This group of patients, that experience multiple falls, have
received only minimal attention to date.

Studies have also suggested that many of the fallers repeated the
circumstances or characteristics of the first fall in subsequent falls18,28.
Gaebler found that 58% of multiple fallers repeated the type of fall and
64% repeated the location in subsequent falls28. It appears that the number
of patients who fall on more than one occasion account for a considerable
proportion of the total number of falls.

Medications
Medications have commonly been identified as a significant risk factor for
falls11,15,20-22. The most commonly cited medications that increase the risk
of the patient falling, are those that act on the central nervous system, such
as the sedatives and tranquillisers11,21, benzodiazepines15 and patients
receiving three or more psychoactive drugs15. Contradicting these findings,
studies have also found little difference in use of medications between fallers
and non-fallers9,14,17,18.

Other medications have been identified by single studies as increasing the
risk of falling, including digoxin15, anti-seizure medications20, beta blockers,
anti coagulants and cardiac medications13, and the combinations of vitamins
and iron, or diuretics and hypotensives20. Falls have commonly been
attributed to polypharmacy, that is the patient receiving many medications
is at greater risk of falling, but this was not identified as a significant risk
factor in any case control or cohort study, and one study in a rehabilitation
setting found the total number of medications was not a significant factor
in patient falls21. Diuretics have been identified in descriptive studies as a
possible factor contributing to an increased incidence of falls30,31, however
they were not cited as significant in any case control or cohort study.

Mobility
Factors directly or indirectly related to mobility have been identified as
being associated with a risk of falling. Identified risk factors include a
weak or impaired gait19,22, weakness10,13,23, decreased mobility of lower
limbs23, and poor coordination and balance 22. One study found that
patients that fell were more likely to have been using a mobility aid such as
walking frame, cane or wheelchair 20. A study by Morse reviewing multiple
fallers identified impaired gait as a significant difference between multiple
fallers and non-fallers, and found non fallers had received more fall
prevention interventions18.
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Toileting Needs
Special toileting needs, such as needing assistance with toileting,
incontinence, or diarrhoea has been cited as a significant risk factor for
falling10,14,17,23. While diuretics may exacerbate this problem and have
been cited in descriptive studies as being associated with increased risk of
falling30,31, they have not been identified as such in case control or cohort
studies.

Miscellaneous Factors
In addition to the risk factors already discussed, other factors have been
identified as having a significant influence on the patient’s risk of falling.
Two studies, a case control study11, and a cohort study21, identified male
patients as being more likely to fall, but this has not been supported in
other studies. The full significance of gender as a risk factor is unclear as
many case control studies used the patient’s gender as one of the
characteristics for matching patients for the control group11,14-18,22.  For
these studies, because gender was similar in both case and control groups,
its significance can not be determined.

Risk factors identified only in single studies include; intravenous therapy19,
dizziness10, type of nursing unit10, substance abuse23, post-operative
conditions11, admission to an intensive care unit32, sleeplessness23 and the
length of the patient’s hospital stay21.

There is also some suggestion that factors such as diagnosis, the type of
unit, and multiple risk factors may be associated with higher incidence of
falls, and these are discussed below.

Diagnosis
The patient’s diagnosis21 and secondary diagnoses19 may also be associated
with increased risk of falling. Specific diagnoses that may be associated
with a higher risk of falling include; anaemia, neoplasms, and general
medical disease11, congestive heart failure15, and cerebrovascular
accident22.

Stroke patients have been singled out as a patient group at greater risk of
falling, and this has been supported by a case control study22, and the fact
that the sequelae of stroke such as altered thought processes9,10,14,17,19,20,
and problems with mobility10,19,22, were commonly identified risk factors
in patients who fell. Studies have addressed areas specific to stroke patients.
One cohort study identified postural sway, that is the movement of the
body during standing, as a significant factor in patient falls33. Findings
from other studies suggest that impulsive behaviour34 and response time35

may also influence the stroke patient’s risk of falling.
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Type of Units
In reviewing the reports from case series studies, there are suggestions that
some care delivery areas experience a higher than normal rate of patient
falls. One report in a stroke rehabilitation unit reported that 39% of all
patients fell26, while a geriatric department of an acute care hospital
reported a fall rate of 26%27. Acute care hospitals have reported fall rates
of 1.6%24, 1.7%36, and 6%37. An unpublished Australian benchmarking
study conducted in 5 hospitals found the benchmark range was 5.90 to
17.78 falls per 1000 bed-days38. The significance of this is unclear as
poor reporting of results in some studies and differences in reporting, make
comparison difficult. While acknowledging these limitations, the research
suggests that patients in rehabilitation units or geriatric departments of
acute hospitals may be at greater risk of falling.

Multiple Risk Factors
While many individual risk factors have been associated with increased
risk of falling, one study suggests that patients with more than one risk
factor are at higher risk of falling22.

Other Factors
Other factors, such as location and time of falls, have also been identified
in studies and are summarised below. This information is predominantly
from the descriptive studies and has been classified as level IV evidence.

In reviewing these studies, it was noted that there is little data available on
environmental causes of falls, such as bedside clutter, slippery floors or
poor lighting, and this may reflect their retrospective nature of incident
reports, which were the primary source of data in this group of studies.

Location of Falls
In reviewing the case series studies that reported the location of falls, most
falls occurred in areas which patients commonly frequent. The patient’s
bed side and ward area is the most commonly identified area for falls25-

27,29,36,39-41. One unpublished report noted that 43% of all falls occurred
from, or near, the patient’s bed38. Other common locations include the
bathroom, toilet and corridors25,26,29,39,42.

Time of Falls
While it has been suggested that there may be high risk times during the
day for patient falls, the findings from studies are contradictory. Some
studies cite a single high risk period during the day when falls are most
likely to occur29,43 others list two high risk times, typically early morning
and late afternoon26,27,30,39,41,44. Specific times cited in studies are highly
variable, but it is likely that peak periods for patient falls coincide with
peak periods of patient activity, and therefore these periods may differ
between hospitals.
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Activity at Time of Fall
In reviewing studies to identify high risk activities, the patient transferring
from one location to another is the most commonly cited. Transferring into,
or out of, bed, and moving about in bed, has been identified in many
studies as the patient’s activity at the time of the fall20,44-53.  Transferring in
or out of a chair has also been commonly cited in many studies as the
activity at the time of the fall26,41,45-48,50-52,54,55. Other activities associated
with falls include walking20,26,27,41,45,46,48,49,51,52,54, toileting
20,44,45,47,48,50,52,54,56 and sitting in a chair, commode or wheelchair
26,27,48,55. One study in a rehabilitation setting found that wheelchairs were
involved in 57% of all falls57.

Length of Stay
In reviewing studies to identify at what stage during a patient’s admission
are falls most likely to occur, the results are contradictory. The findings
from some studies suggest the first week is associated with a higher incidence
of falls11,24,25,43,58, other findings suggest falls are more likely to occur
during the later period of hospitalisation21,55, or that the high risk period is
both the early and late periods of hospitalisation49,53,57. While the research
does not offer explanations for falls occurring in the early or late
hospitalisation period, it may be speculated that issues such as an unfamiliar
environment, hesitancy in asking for assistance, or weakness following
recovery from illness and hospital treatment, could be contributing factors
in the time that falls occur.

Floor Surface
There is little information on different types of floor surfaces and the
frequency of patient falls. One unpublished report notes that of 22 falls,
17 occurred on vinyl covered floors and 3 on tiled surfaces as found in
toilets and bathrooms37. This report notes that 17 falls occurred on dry
floors and 4 patients fell after slipping in body fluids.
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3. Assessment of Risk

One strategy that has been employed to minimise the number of falls in
hospital patients, is the use of assessment tools to identify those patients at
risk of falling. The rationale for this assessment is that if patients at a high
risk of falling can be identified, appropriate interventions can then be
instituted to minimise the risks. Studies discussed in this section address the
development or testing of risk assessment tools12,59-67. This section is based
on level III and IV evidence.

Many studies were identified that utilised a program of assessment of risk
then implementation of fall prevention interventions. The assessment tools
in these studies were typically self developed and were not subject to any
form of evaluation, and because of this they are discussed under Fall
Prevention Interventions.

The aim of this group of studies was to develop an assessment tool that
could be used in different patient care areas and institutions. Most assessment
tools utilised a system of scoring the patient’s risk of falling, a smaller number
simply identified areas of potential risk, where a patient needed additional
support. The risk factors used in the different assessment tools varied
considerably. The time needed to complete the assessment of a patient
ranged from less than 3 minutes63 to 17 minutes65. One small study
compared clinical judgement to a risk assessment tool, and concluded that
neither could accurately predict risk of falling61.

Accuracy of Assessment Tools
Five measures are used to determine the accuracy and usefulness of
assessment or screening instruments; reliability, sensitivity, specificity, positive
predictive value and negative predictive value68.

Reliability
Reliability is the reproducibility of measurements. For risk assessment tools,
interrater reliability is used to measure the reproducibility of results by more
than one rater. Interrater reliability of assessment tools was cited in only
some of the study reports61,62,65,67,69, and for most was greater than 90%.
This means that assessment tools could generally be used on a patient, by
more than one assessor, and produce a similar result.

Sensitivity and Specificity
Sensitivity refers to how well the tool can correctly identify patients at high
risk of falling, and specificity is how well the tool can correctly identify
patients that are at low risk of falling70. Only a small number of studies
cited the sensitivity and specificity of the tool61,62,66,67,69. The reported
sensitivity of tools was variable, ranging from 43% to 95%, while specificity
was generally very poor, ranging from 27% to 78%.

Positive and Negative Predictive Value
The positive predictive value is the proportion of patients assessed as being
at risk of falling and who experience a fall68. The negative predictive value
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is the proportion of patients assessed as not at risk of falling who do not
fall68.  While the predictive value of assessment tools has rarely been used
in the their evaluation, the few studies that report them61,67 indicate
assessment tools are very inaccurate. Some studies have identified up to
80% of the population as being at risk of falling66,71, and this therefore
limits the usefulness of assessment tools if the plan is to implement fall
prevention interventions to only high risk patients.

Other Factors
The outcome used to measure the accuracy of the tools was actual falls by
patients. This has limitations as it means the accuracy of assessing patients
as “at high risk of falling” is measured only indirectly through actual falls.
It is likely that some people at high risk of falling, will not fall during their
hospitalisation period. Therefore using falls as the indicator of accuracy of
assessment tools brings with it these limitations.

Assessment tools measure patient factors that increase their risk of falling.
Environmental factors that could impact on a patients risk of falling, such
as staffing levels or changes in patient occupancy, are not measured by
assessment tools. It was also noted that an effective screening programme
is useful only if there is also an effective treatment or intervention available
for patients identified as “at risk”. As fall prevention interventions have not
been adequately described or evaluated, risk assessment tools are currently
of limited value. Assessment tools may have a role in raising staff awareness
of the risk of patients falling, but this has not yet been demonstrated.

Many studies utilised fall prevention interventions during the development
or testing of assessment tools67,71-73. These interventions impact on
interpretation of the studies findings from two perspectives. Firstly, because
interventions are applied to only some of the participants, it may be that it
is the fall prevention interventions that determine the outcome independently
of the risk assessment. Secondly, because only some of the participants
have received fall prevention interventions, it is difficult to then accurately
compare the patients assessed as “at risk of falling” to the “not  at risk of
falling” group.

The application of falls risk assessment tools to clinical practice, and their
effectiveness, need further study utilising rigorous research techniques. The
usefulness of these risk assessment tools in clinical practice have yet to be
demonstrated. Falls risk assessment tools are very inaccurate, in that they
identify a large proportion of the patient population as being at risk of
falling, which limits the tools’ clinical usefulness. There is currently no
evidence to suggest that the generic risk assessment tools identified in the
literature, offer any additional benefits over tools that are used within a
single institution and have been developed based on that population’s
characteristics. While some form of assessment will be required to determine
when fall prevention interventions should be provided to patients, on the
basis of the current research, no particular risk assessment tool can be
recommended.
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4. Fall Prevention Interventions

The final area of this review was that of interventions aimed at preventing
patient falls. Fall prevention interventions is currently the most poorly
researched area of this topic. Only two RCT were identified during the
search, Tideiksaar et al.74 evaluated the effectiveness of a pressure sensitive
alarm and Mayo et al75 evaluated the effectiveness of identification bracelets
in a rehabilitation hospital. Because of the lack of rigorous studies, the
results have been classified as level IV evidence (expert opinion). This section
presents a discussion of interventions being tested, or currently part of
clinical practice, and summarises the current approach to fall prevention.

Alarm Systems
Tideiksaar et al.74 evaluated the effectiveness of a bed alarm system in an
acute care setting. This system consisted of a pressure sensitive pad placed
on top of the patient’s mattress. While this study failed to show any benefits
when using this system, as it involved only 35 patients in each group and
a total of 5 falls it is unlikely that this size study would show any effect. One
uncontrolled trial evaluated ambularms over a one month period76.
Ambularms are attached to the patient’s leg and alarm if the leg is shifted
from the horizontal position to a dependent angle of 45 degrees. While
the use of this system reduced the number of patient falls, because of the
study’s limited size and research method, the effectiveness of ambularms
can not be determined.

Fall alarm systems have also been evaluated as part of a program utilising
a variety of fall prevention interventions62,77-79. While some studies report
a reduction in the number of falls as a result of the interventions, these
results must be interpreted with caution because of the research methods
used. There is no rigorous evidence currently available, and so no
recommendations can be made on the effectiveness of alarm systems in
preventing patient falls.

Identification Bracelets
Mayo et al75 evaluated the effectiveness of identification bracelets for patients
at risk of falling in a rehabilitation hospital. This study, involving a total of
134 patients, found that bracelets were of no benefit in preventing falls
among patients at high risk of falling. Identification bracelets, and coloured
stickers on the patient’s chart, bed or door, have also been evaluated as
part of a program of fall prevention interventions62,69,71,73,78,80-84. Because
the research methods used in these studies, the results must be interpreted
with caution.

Because of the lack of rigorous evidence, no recommendations can be
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made on the effectiveness of bracelets, or other methods of identifying high
risk patients, in preventing patient falls.

Evaluation of Patient Fall Data
One study recommended evaluating incident form data to better understand
falls 36. This is a common theme of most of the descriptive studies analysed,
in that many involved some form of evaluation of incident report data to
determine the local risks for falling and the patient groups involved in falls.
For many of this group of studies, this data provided the foundation for the
development of a fall prevention programme.

Multiple Interventions
The most common approach utilised in studies was the use of a program of
multiple fall prevention interventions aimed at individual patient’s identified
risk factors62,69,71-73,77-91. These programmes typically consisted of an
assessment of a patient’s risk of falling then implementation of interventions
aimed at reducing these risks. The falls risk assessment tools used in these
studies were all self developed. Some studies utilised different levels of
interventions, in that as a patient’s assessed risk of falling increased, so did
the number of interventions employed86,89,90. One unpublished study used
what was termed “Universal Fall Precautions”, assuming that all patients
are at some risk of falling42, but how this is incorporated into clinical practice
has not been adequately described.

In reviewing the identified studies, rigorous research methods were not
used to evaluate the use of a programme of multiple interventions. A
systematic review of falls in the elderly2 found that significant protection
against falling was achieved by interventions which targeted multiple
identified risk factors in individual patients in non-hospital settings. While
this was the most commonly employed approach to fall prevention used in
the identified studies, its effectiveness has not been demonstrated in the
acute care setting. The results of studies evaluating this approach are
contradictory, some report a reduction in the number of falls62,69,72,77-

79,81,83,85,86,88-90, no change in the number80,87,91, an increased rate of
patient falls82, or mixed results84. Of the studies reporting a reduction in
the number of falls, the magnitude of the reduction was highly variable,
including 4%83, 21%62, 44%79, 60%77,81, 81%90, 100%78. The specific
interventions were poorly defined in many studies. Information on how
these multiple interventions were selected and implemented was limited
and often not provided in the research reports.

Because of the lack of rigour in these studies, and the contradictory findings,
the effectiveness of targeting multiple risk factors with a range of interventions
can not be determined. While multiple interventions have been successful
in reducing the number of falls in settings other than acute hospitals, their
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effectiveness has not been demonstrated in hospitals. Currently no
recommendations can be made regarding the effectiveness of a programme
of multiple fall prevention interventions.

For the purposes of this review, the interventions that have been used in
studies have been summarised under the following headings; assessment,
education, risk of falling diagnosis, environmental issues, elimination,
mobility, mental state, bedrest, medications, wheelchairs and miscellaneous
issues. It should be noted that the effectiveness of these interventions have
yet to be demonstrated, and this summary only represents the current clinical
practice and research focus, and has been classified as level IV evidence
(expert opinion).

Assessment
Some form of assessment of a patient’s risk of falling was a common feature
of most studies identified. In addition to this, assessment of risk was also
used in specific situations and for select patients including:
• all confused and elderly before settling at night36;
• post operative patients64;
• on admission to the hospital or department30,36;
• all elderly, on analgesics or sedatives36.

Education
Educational activities were a common component of fall prevention
programmes12,27,30,36,64,73. One small unpublished study used staff
education sessions in conjunction with a documented plan for nursing care
of patients at risk of falling, and while results were mixed across the
participating areas, they failed to demonstrate a significant beneficial
effect92. Examples of how education has been employed in fall prevention
programmes include:
• staff training to increase awareness of high risk patients and of fall

prevention interventions12,27,36;
• educating patients and family about the risk of falling, safety issues

and activity limitations30,36,73;
• teaching patients to make position changes slowly27,64;
• orientating patients to bed area, ward facilities and how to get

assistance36;
• developing patient education programme for all new and high risk

patients30.

Risk of Falling Diagnosis
Some studies report methods of communicating the risk of falling by
incorporating a diagnosis or problem such as “At Risk of Falling” or
“Potential for Injury” in the patient’s records and charts30,36. Others have
developed a specific plan for the nursing care of high risk patients to reduce
the risk of falling36,92. One study implemented a clinical treatment and
rehabilitation programme to reduce falls from internal causes27, while
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another interviewed all patients within 24 hours of a fall to assess the
patient’s risk and to plan their rehabilitation30.

Environmental Issues
Activities that addressed environmental issues that have been used in studies
include:
• decreasing environmental risks, obstacles and bedside clutter12,27,64,73;
• nightlights at bedside and toilet36,64,73;
• stabilising beds and bedside furniture27,30;
• have grab bars near toilets, and that these should be fitted vertically

rather than in a horizontal position30.

Elimination
Special toileting needs was identified as a factor that increased a patient’s
risk of falling, and interventions to support a patient’s elimination needs
was common to many programmes of fall prevention interventions. These
interventions include:
• placing patients with urgency near toilets27;
• checking patients receiving laxatives and diuretics64;
• toileting at risk patients routinely12,69,72,73;
• instructing male patients prone to dizziness to void while sitting27.

Mobility
Interventions related to mobility that have been used in studies include:
• non-skid footwear27,64,73;
• providing physical therapy12;
• instructing patients to rise slowly27;
• walking high risk patients12;
• repeating activity limits to patient and family64;
• assisting high risk to patients transfer12;
• walking patients in corridor once or twice per shift69.

Mental State
Altered mental status was the most commonly identified risk factor for falling
and interventions used in studies to address this problem include:
• re-orientating confused patients73;
• orientating patients to the hospital environment64;
• moving confused patients near nurses station64,69;
• using family members to sit with confused patients64,69;
• nursing confused patients in low bed27.

Bedrest
Interventions that have been used in studies that are aimed at reducing the
risk of falls while the patient is in, or near, their bed include:
• bed in low position64;
• bed brakes on, and bedrails raised if applicable64,73;
• ensuring patient can reach necessary items73;
• using half length bedrails to reduce patient’s need to climb over30.
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Medications
Activities related to medication from identified studies include:
• reviewing patient’s medications frequently30,64;
• checking for patients receiving laxatives and diuretics64;
• limiting combinations of medications when possible (eg sedatives,

analgesics, etc)30.

Wheelchairs
Falls involving wheelchairs have been reported in descriptive studies, and
interventions used to lower this risk include:
• using safety straps or seat belts in chairs and wheelchairs27,73;
• using geriatric chairs69;
• using latex mesh in chairs to prevent patients slipping73;
• selecting suitable chairs that have arm rests and are of appropriate

height for rising and sitting27.

Miscellaneous
Many other interventions have been used to reduced the risk of falling
including:
• coloured identification arm bands and stickers for doors and charts of

patients at risk of falling42,71,73;
• occupational therapy and diversional therapy69,73;
• demonstrating the use of call bell to patients and ensure it is within

reach of patient64,73;
• involving family in care64;
• reassessing staffing needs in relation to high risk patients30.

Consciousness Raising
Some studies have reported an increased awareness of the risk factors
associated with patient falls and of potential prevention strategies as a
result of the implementation of a fall prevention programme83,86,89. It could
be argued that it is this “consciousness raising” that is responsible for
changes in fall rates, rather than the interventions. If consciousness raising
is a factor in reducing patient falls, there is no evidence on the duration of
this effect. It is also likely that interventions aimed at raising staff awareness
of patient falls, will be different from interventions aimed at preventing
them. This issue has not been addressed by any study, and therefore no
recommendations can be made.

Restraints and Bedrails
The use of physical restraint is a controversial method to minimise the risk
of falls through limiting mobility of patients. There is a range of physical
restraint devices, including; jackets and vests, limb restraints, mitts, wristlets,
anklets, and wheelchair restraints. The nature of bedrails is less clear, and
have been viewed both as a restraint device and as a safety device.
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While it has been shown that some falls will occur despite patients being
under restraint9,31,44,46,72, there has been no rigorous evaluation of their
use. In one report the frequency of restraining patients was reduced over a
six year period, from 52 per 1000 patient days, to 0.3, with minimal
increase in the number of falls (7 falls per 1000 patient days increased to
8.7)93. This was achieved by implementing alternative fall prevention
strategies, but as this was a clinical practice report, rather than experimental
research, many factors could have influenced these findings. It was noted
that a similar restraint reduction program in a geriatric long term care
facility also reported no increase in the number of patient falls94.

Bedrails are commonly used to minimise falls from hospital beds, but
descriptive studies have shown that patients fall from bed despite bedrails
being raised19,25,31,43-46,51. The only study identified that looked at the falls
in relation to bedrails was a retrospective review of 181 incident forms95.
This report challenges the effectiveness of bedrails, and highlights the need
for high quality research into the effectiveness of bedrails for reducing the
risk of falls, and the group of patients that would benefit from their use.
While bedrails come in varying lengths and heights, there is no information
on which is the most effective in stopping falls. For example, half length
bedrails may stop accidental rolls from bed while not creating an obstacle
for patients who would otherwise climb over the top of the rail.

From the studies reviewed, it is clear that bedrails and restraint devices do
not provide complete protection from falls. There is some suggestion that
physical restraint of patients can be replaced by other, more effective fall
prevention strategies without an increase in patient falls, but this has not
been supported by any quality research. Because of this lack of information
no recommendations can be made regarding the use of restraints and
bedrails. Further research is needed on the effectiveness and role, if any,
of restraints and bedrails for fall prevention.R
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Increased Risk of Falling

While many factors have been cited as increasing a patient’s risk of falling,
the commonly identified factors include; age, mental status, history of falls,
medications, special toileting needs and poor mobility. It was noted that
the identified risk factors differed between studies. This may reflect the
variable quality of this group of studies, or multifactorial nature of patient
falls.

It is likely that patients with multiple risk factors, will be at greatest risk of
falling. Some patient conditions (such as stroke), and some patient care
areas (such as rehabilitation wards and geriatric departments), are
associated with increased rate falls. The most common location of patient
falls was at the bed side. The most common activity associated with patient
falls was transferring to or from a  bed or chair. No studies were identified
that adequately addressed environmental causes of falls.

Assessment of Risk

Evidence on the effectiveness of falls risk assessment tools is limited, and
their usefulness in clinical practice has yet to be demonstrated. On the
available evidence, falls risk assessment tools are very inaccurate, in that
they identify a large proportion of the patient population as being at risk
of falling, which limits the tools clinical usefulness. There is no evidence to
suggest that these generic risk assessment tools currently offer any advantage
over tools developed for use within single institutions as part of a falls
prevention programme, based on local patient characteristics.
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This systematic review of research has highlighted the lack of quality research
on patient falls in acute care hospitals.

This review has identified circumstances when patients may be at high risk
of falling, and so would likely benefit from fall prevention interventions.
Confused patients appear to be at greatest risk of falling. Patients who
have previously fallen are not only at high risk of falling, but may possibly
repeat the circumstances of the first fall in subsequent falls. Elderly patients
may be at high risk of falling, but the full significance of age as a risk factor
remains unclear. Other factors that may influence a patient’s risk of falling
include medications such as sedatives or analgesics, special elimination
needs such as incontinence or frequency, or mobility deficits. Transferring
from bed or chair is the most common activity at the time of falling. While
it is likely that the fall prevention strategies that focus on these factors will
be the most effective at reducing the number of patient falls, this has not
been demonstrated by research.

Assessment of patients for risk of falling has been used in many studies and
will likely help determine when and what special interventions should be
implemented. Currently available assessment tools are very inaccurate and
tend to identify a large proportion of the patient population as being at
high risk of falling. There is little evidence to support the use of any one
particular assessment tool, and indeed there is nothing to suggest the use
of a generic assessment tool identified in the literature offers greater accuracy
than tools developed by institutions based on local patient characteristics.

The evidence regarding the effectiveness of fall prevention interventions is
contradictory. This review summarised the common approaches taken by
researchers as an indication of expert opinion. This expert opinion suggests
that institutions should have a formal falls prevention program, and that
patient’s with a high risk of falling should have this documented in their
hospital records or case-notes and have this communicated to other health
care workers. Some researchers utilised a diagnosis or problem such as
“potential for injury”, and developed special plans of care for high risk
patients. The most common approach to fall prevention identified in the
literature is through multiple interventions aimed at reducing the individual
patient’s risk of falling. These interventions focus on both environmental
and patient causes of falls. While multiple interventions is the most common
approach, the evidence on its effectiveness is contradictory.

While patient falls continues to be a problem in hospitals past research
offers little help for clinicians in practice today.
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This review has also highlighted inadequacies in many published studies.
Researchers often failed to provide a reasonable description of the research
design, making assessment of their quality difficult. Many researchers failed
to provide a complete description of the interventions used, making
replication of the research impossible and incorporation of findings into
clinical practice difficult. Many published studies failed to use rigorous
research methods.

Despite the many published papers on falls in hospitals, there has been
only a small amount of rigorous research published to date. A major finding
of this systematic review is that there is an urgent need for quality research
on patient falls, particularly in the area of fall prevention interventions.
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