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Preparing patients at high risk of falls for discharge home
after rehabilitation: Do we meet the guidelines?
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Aim: To determine whether rehabilitation inpatients at high risk of falls receive adequate falls risk assessment,
management and handover on discharge as per Australian Best Practice Guidelines.
Methods: Medical records of 121 people who received inpatient rehabilitation were retrospectively screened;
records of 50 people discharged home and at high falls risk (fall in last 12 months, fall preceding/during admission)
were audited. Data extracted included falls risk identification during rehabilitation and in discharge documentation;
falls risk factors assessed; and fall prevention strategies implemented.
Results: Discharge documentation correctly identified falls risk for just nine of the 50 people. Patients at high falls
risk had a median of 8.0 (interquartile range 6–10) of 17 risk factors. There was limited evidence of assessment for
osteoporosis (n = 8), footwear (n = 4) and visual assessment in the previous 2 years (n = 1). Patients received a median
of 6.5 (interquartile range 5–9) out of 16 possible strategies. Common strategies were mobility (n = 48), strength
(n = 44) and Personal Activity of Daily Living training (n = 43). For 12 risk factors, if the factor was present, there was
evidence of a strategy in more than 80% of records.
Conclusions: There was little evidence that people at high risk of falls received systematic falls risk assessment
during rehabilitation. When a risk was identified, generally a strategy was implemented. However, failure to assess
some risk factors might have limited fall prevention strategies offered. Failure to adequately address risks during
hospitalization could contribute to falls post-discharge. Geriatr Gerontol Int 2016; 16: 570–576.
Keywords: accidental falls, rehabilitation, guideline adherence, clinical audit, hospitalization.

Introduction
Falls are a significant issue for older people, as they
often have serious physical and psychological consequences for the individual, and financial costs for the
healthcare system.1,2 Falls are one of the most common
harmful incidences that occur in hospitals; a recent
randomized controlled trial found that 14% of participants in the control arm fell during their hospital stay.3
Falls are a significant concern for people after discharge
from hospital, with up to 40% of people falling at least
once in the subsequent 6 months.4 Falls might be more
Accepted for publication 11 March 2015.
Correspondence: Dr Catherine Said PhD, Physiotherapy
Department Austin Health PO Box 5555 Heidelberg, Vic. 3084,
Australia. Email: cathy.said@austin.org.au

570 |

doi: 10.1111/ggi.12511

common in the first 2 weeks postdischarge,5,6 although
this finding is not consistent across all studies.4 The risk
of a fall-related injury might also be increased posthospitalization, with over 50% of falls postdischarge
resulting in an injury.4 Given the high rate of falls after
discharge home from hospital, it is imperative that falls
risk is comprehensively evaluated and strategies to minimize falls are implemented before discharge.
Australian best practice guidelines recommend that
people at risk of falls are assessed and that identified
risk factors are addressed using a multidisciplinary
approach.7,8 However, it is unclear whether healthcare
staff incorporate and adhere to falls prevention guidelines in routine practice. Falls strategies implemented by
nursing staff, such as positioning near nursing station
and charting of falls risk, were reported to be well
adhered to with 94–100% compliance.9,10 In contrast,
other strategies, such as the use of multidisciplinary fall
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plans and patient/family education, have reportedly
poor compliance rates with 4% and 11%, respectively.10,11 To date, compliance with a best practice
multidisciplinary approach to falls prevention and management in the subacute setting has not been examined.
The purpose of the present study was to determine
whether current fall prevention practices for people who
were at high risk of falls and discharged home after
rehabilitation met the published Australian Best Practice Guidelines.7,8 This included determining whether
people at high risk of falls were: (i) identified during
inpatient rehabilitation; (ii) assessed for falls risk or
injury factors; (iii) provided with appropriate falls risk or
injury minimization strategies; and (iv) identified as high
risk to community care agencies at discharge.

Materials and methods
A retrospective medical record audit of 50 people discharged home from rehabilitation who were identified
as having a high risk of falls was carried out using a
standardized audit tool and guidelines (see Supporting
Information, Appendix 1 and 2). This study was
approved by the Austin Health Office for Research as an
Audit Activity.

whether 16 potential fall prevention or injury prevention strategies had been considered or implemented. All
strategies could be implemented while the patient was in
hospital. A risk factor was classified as present/absent
and a strategy was classified as implemented (including
new strategy, strategy/ies in place, recommended post
discharge or unable to implement a strategy) if documented in the medical record. If no documentation
about a risk factor or strategy was found, the risk or
strategy was classified as “not documented.” The final
section considered whether falls risk was correctly identified in discharge paperwork. The tool and guidelines
were piloted before data collection. Data were extracted
from electronic hospital record systems directly into a
secure electronic database (KS). To ensure accuracy and
reliability of results, several records were independently
audited by two further researchers (CS, JB). If there was
conflicting documentation in the medical record as to
the presence/absence of a risk factor, the risk factor was
considered to be present.

Participants
Medical records of every third admission to three rehabilitation wards between September and December
2012 were screened until 50 people who had a high falls
risk and were discharged home were identified.

Audit tool development
The audit tool (Supporting Information, Appendix 1)
was developed by referring to the “Best Practice Guidelines for Australian Hospitals” and the “Best Practice
Guidelines for Australian Community Care.”7,8 The tool
was refined with input from a multidisciplinary team
including medical, pharmacy, dietetics, physiotherapy
and occupational therapy disciplines. The tool comprised four sections. Section one screened records to
determine eligibility (discharged home and at risk of
falls) and obtain demographic information. High falls
risk was defined as history of a fall in the past 12
months, a fall in hospital or classified at a high risk of
falls as determined by the Austin Health Falls Risk
Assessment Tool (AFRAT). The AFRAT is a screening
tool completed by nursing staff for all patients on hospital admission. It is reviewed on transfer to the rehabilitation wards, after a fall or when there is a change in
medical or mobility status. Individuals are classified at
high risk of falls on the AFRAT if they have fallen in the
past 12 months or had both cognitive impairment (as
identified by the admitting nurse) and required assistance with mobility.
Section two examined 17 potential fall risk or injury
risk factors to determine whether they were assessed
and documented. This section included outcome measures with validated cut-off points for increased falls
risk where appropriate.7,8,12–16 Section three identified
© 2015 Japan Geriatrics Society

Data analysis
Data were synthesized and analyzed descriptively using
medians, frequencies, and percentages. The number of
falls risk/injury risk factors and fall or injury prevention
strategies were calculated for each person and then
averaged across the group. The number of records in
which there was no documentation for a falls risk factor
(i.e. it could not be determined whether the risk factor
was present or absent) was calculated for each risk
factor. Data were then examined to determine whether
individual risk factors received appropriate strategies.
The number of records in which an appropriate fall
prevention strategy was in place (including new strategy,
strategy/ies in place, recommended post discharge or
unable to implement a strategy) was divided by the
number of records in which a risk factor had been
identified.

Results
As shown in Figure 1, 12 medical records were screened
and 65% of people discharged home were considered to
be at high risk of falls. For the 50 included records, the
average age of patients was 75.2 years (SD 12.6), 54%
were female and the average length of stay in rehabilitation was 20.2 days (SD 12.0). The spread of patients
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Figure 1 Screening process to identify medical records of
people at high risk of falls who were discharged home.

Table 1 Characteristics of people at high falls risk
and discharged home
Admission diagnosis

n

Orthopedic: fractures/dislocations
Reconditioning/restorative
Orthopedic: postorthopedic surgery
Stroke
Cardiac
Pulmonary
Other disabling impairments
Other neurological
Amputation of limb (non traumatic)

11
11
7
7
4
3
2
4
1

with high falls risk was even across the three wards
(n = 18, n = 16, n = 16). Primary admission diagnosis is
detailed in Table 1. Comorbidities were common, with
an average of three comorbidities associated with
increased falls risk per patient (range 0–9).

Identification of people at high fall risk by clinical
staff and handover of falls risk at discharge
The AFRAT identified 34 of the 50 people (68%) as
having high risk of falls. Despite meeting the audit criteria for high falls risk, the remaining 16 people (32%)
were not identified as being at high risk of falls on the
AFRAT. Falls history was most commonly recorded
in the physiotherapy notes (n = 37), on the AFRAT
(n = 36) and in the occupational therapy notes (n = 4).
A total of 42 people had a previous history of falls.
Of the 50 people with high falls risk, just nine (18%)
were correctly identified in discharge documentation. A
total of 24 patients (48%) were incorrectly identified as
having low risk of falls in their multidisciplinary discharge report. Falls risk was not identified for the
remaining 17 patients in discharge paperwork.
572 |

The median number of falls/injury risk factors documented per person were 8.0 (interquartile range 6–10)
out of a possible 17 risk factors. The documentation of
risk factors (present, absent or not documented) is presented in Table 2. Common risk factors included
mobility impairment (100%), personal activities of daily
living (PADL) impairment (88%) and lower limb
strength deficits (84%). The frequency of a risk factor
being classified as “not documented” varied substantially, ranging from 92% for inappropriate footwear to
0% for psychoactive medication, continence issues,
mobility and impairment with PADL.
Visual deficits were identified in 52% of patients;
however, formal assessment of vision in the preceding 2
years was documented for only one patient. A further
two patients were identified as seeing an ophthalmologist, but the date of their last review was not documented. Although the use of glasses was documented in
many people (n = 39), the type of corrective lenses was
recorded in just 19 cases. Of these, the use of bifocal or
multifocal lenses was identified in four people.
The documented use of validated tools to identify
and evaluate cognitive, balance, mobility, and strength
impairments was inconsistent. Mobility deficits were
identified in all 50 people, but validated clinical tools
were used in just 26 cases. The presence of balance
impairment could not be determined for 21 patients,
as there was no documented balance assessment.
Although there was evidence that balance testing might
have been contraindicated for three people (e.g. weightbearing restriction), no contraindications to testing
were evident for the remaining 18 patients. Cognitive
deficits were identified in 26 patients, with 19 having a
documented outcome measure indicating cognitive
deficit.

Implementation of fall or injury
prevention strategies
Rehabilitation patients had a median of 6.5
(interquartile range 5–9) out of 16 fall or injury prevention strategies actively implemented during their inpatient stay. However, there was substantial variation
between individuals; ranging from three to 11 strategies.
As shown in Table 3, the most commonly implemented
strategies were mobility retraining (n = 48), strength
training (n = 44) and PADL retraining (n = 43).
Table 4 presents the frequency of strategy implementation when a given risk factor was present. When a risk
factor was identified, it was generally addressed; all
patients with identified mobility impairment, postural
hypotension or osteoporosis had a strategy implemented or in place. However, some risk factors were
poorly addressed, with visual deficits being formally
© 2015 Japan Geriatrics Society
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Table 2 Risk factors for falls
Risk factor

Present (n)

Absent (n)

Not documented (n)

Prescription of psychoactive drugs
Vision deficit
Cognitive deficit
Impulsivity/behavioral problems
Foot problems
Inappropriate footwear
Lower limb somatosensory loss
Continence issues
Weight loss
LOA/Poor oral intake
Balance impairment†
Mobility impairment (indoor)
Lower limb strength deficit
PADL impairment
Home environment hazards
Postural hypotension
Osteoporosis

23
26
27
21
16
2
8
32
21
19
29
50
42
44
22
1
8

27
14
22
4
1
2
24
18
20
19
0
0
5
6
13
12
0

0
10
1
25
33
46
18
0
9
12
18
0
3
0
15
37
42

†
Balance assessment was classified as contraindicated for three participants as weight-bearing restrictions prevented assessment.
LOA, loss of appetite; PADL, personal activities of daily living.

Table 3 Falls prevention strategies
Strategies (n)

N/A

Implemented

Adequate
strategies
in place

Unable

Recommended
after discharge

Not
documented

Psychoactive drug reduction
Vision assessment
Cognition assessment
Footwear advice
Continence assessment
Continence aids
Dietician review
Balance training
Strength training
Mobility retraining
PADL retraining
Home assessment
Falls education
Postural hypotension management
Osteoporosis management
Hip protectors

27
0
18
0
17
8
5
0
0
0
0
1
0
2
0
0

9
2
25
7
17
30
27
31
44
48
43
19
17
11
8
1

0
2
2
0
4
9
0
0
1
0
2
15
0
0
24
0

7
1
0
0
0
0
0
3
1
2
1
1
0
0
0
0

0
0
1
0
2
0
0
0
0
0
0
2
0
0
0
0

7
45
4
43
10
3
18
16
4
0
4
12
33
37
18
49

Not applicable (N/A): strategy not indicated as falls risk/injury risk factor absent; Implemented: strategy implemented; Adequate
strategies in place: strategy in place at time of admission; Unable: documented rationale for non-implementation of strategy;
Recommended after discharge: strategy not implemented during hospital stay but recommended in discharge documentation;
Not Documented: no documentation regarding strategy. PADL, personal activities of daily living.

addressed in just 15% of patients (n = 4). Some strategies implemented (or already in place) did not have an
associated documented risk factor. In particular, osteoporosis was not documented as a risk factor for 24
patients receiving medications to optimize bone health.
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Discussion
There was little evidence that people undergoing rehabilitation who had a high risk of falls received a structured and comprehensive fall risk assessment. This is
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Table 4 Frequency of strategies implemented in the presence of a risk factor
Risk factor

Risk factor
present (n)

Strategy
implemented, n (%)

Prescription of psychoactive drugs
Vision deficit
Cognitive deficit/impulsivity/behavioral problems†
Foot problems/inappropriate footwear lower limb/somatosensory loss†
Continence issues
Weight loss/LOA/poor oral intake†
Balance impairment‡
Lower limb strength deficit
Mobility impairment (indoor)
PADL impairment
Home environment hazards
Postural hypotension
Osteoporosis

23
26
31
21
32
23
29
42
50
44
22
1
8

16 (70%)
4 (15%)
25 (81%)
5 (24%)
31 (97%)‡
22 (96%)
25 (86%)
39 (93%)
50 (100%)
41 (93%)
19 (87%)
1 (100%)
8 (100%)

†
Risk factors combined for this analysis. ‡Strategies Continence Assessment and Continence Aids combined for this analysis.
LOA, loss of appetite; PADL, personal activities of daily living.

concerning given that patients might be at increased risk
of falling in the weeks immediately after discharge.6
Current guidelines report that a previous history of falls
is the greatest predictor of future falls.8 Over half of the
people discharged home from rehabilitation had a previous history of falls, indicating they are a high risk
group. The rehabilitation setting is an ideal opportunity
to implement a comprehensive, multidisciplinary falls
management program. The lack of systematic assessment and strategy implementation indicates these
patients might not receive adequate management of
their falls risk while in hospital.
Just 68% of people were identified as having a high
risk of falls based on the AFRAT. The remaining
patients were identified as “at risk” from the medical
records, either because of a history of falls preadmission or because of a fall while in hospital. This
shows that the AFRAT was incorrectly completed for
32% (n = 16) of patients. The AFRAT might be incorrectly completed if there was incorrect or incomplete
information about falls history on patient admission, or
if the tool was not reviewed after a fall in hospital.
Additional information about falls history was documented by various health professionals; however, this
information might not have disseminated to the whole
team. Failure to identify people at high risk of falls could
result in inadequate assessment of falls risk factors. This
finding highlights the importance of reviewing a
patient’s falls risk as additional information is obtained
or a patient’s clinical condition changes.
The lack of accurate handover of falls risk at discharge
was also a major concern. The discharge multidisciplinary report, the primary tool for communication
between inpatient staff and follow-up services, either
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did not document or incorrectly documented falls risk
for 82% (n = 41) of patients. Just two of the three wards
had a specific question on falls, which could partly
explain the absence of documentation. Practice on these
wards was for a designated team member to complete
the item on falls risk; however, the whole team had
input into the report. One issue identified post-audit
was there were no guidelines as to what constituted
“high falls risk” on discharge. Absent or inaccurate
handover of falls risk could impact on falls risk management at discharge and lead to inadequate follow up,
particularly in the early stages after discharge when falls
risk is high.
The audit showed that people at high risk of falls had
many risk factors that could predispose them to future
falls or falls injury. Patients had a median of 8.0 documented fall risk or injury factors, comparable with the
7.6 fall risk factors identified in patients attending an
outpatient falls clinic.17 This is another indication that
these people are at high risk of falling and should receive
interventions comparable with those provided by specialist outpatient falls clinics. However, as not all risk
factors were documented in all of the records, the
number of risk factors per person might be even higher.
Falls or injury risk factors that were poorly documented
were osteoporosis, visual deficits and foot/footwear
problems. Failure to assess a risk factor limits the ability
to implement strategies to address the risk. Although
some fall risk factors, such as age and previous history
of falls, are unmodifiable, many risk factors considered
in the present study had the potential to be
addressed.18,19 These results raise the possibility that key
fall risk factors were not being adequately identified and
addressed during the rehabilitation stay.
© 2015 Japan Geriatrics Society
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The results also identified that validated tools were
not always used to objectively document cognitive
impairment, balance or mobility impairment. This is
concerning given that outcome measures are essential
to accurately assess function and evaluate interventions.
For example, poor balance is a major risk factor for falls;
however, there was no evidence of an objective assessment for 36% of our high risk sample. These results
indicate there is a need to explore the barriers to the use
of validated outcome measures by clinical staff.
Patients at risk of falling had in place a median of 6.5
out of 16 potential fall prevention strategies during their
inpatient stay. This is comparable with findings from an
outpatient falls clinic where patients received six new
management strategies.17 Generally, when a risk factor
was identified, an appropriate strategy was implemented. It is also acknowledged that some strategies
might have been implemented, but not documented.
This could partly account for the low rate of strategies,
such as falls education and footwear review. Interestingly, several strategies, such as continence aids, PADL
retraining and drug management of osteoporosis, were
implemented in the absence of a given risk factor or
where the risk factor was not documented. This could
indicate that risk factors were not accurately documented or that rehabilitation patients routinely receive a
set of core interventions as part of a standard rehabilitation program. It was beyond the scope of this audit to
determine whether the strategy was specifically targeted
to minimize falls. However, as the focus of many interventions in rehabilitation is to maximize functional
independence and safety for discharge home, it is reasonable to expect that falls risk would be reduced
through use of these strategies.
One challenge of this audit was that data were dispersed throughout the medical record and none of the
wards used a comprehensive falls risk assessment tool.
In addition, some data were in discipline specific records
that might not have been readily available to the treating
team during the admission. Management of falls
requires a multidisciplinary approach. However, a risk
of this approach is that no single team member takes
responsibility for a patient’s overall falls management
plan. In addition, falls risks or strategies that can be
assessed or implemented by more than one discipline
(e.g. falls education) might not be undertaken by any
member of the team. This highlights the need for a
systematic approach to falls management, and a clear
understanding from team members as to who is responsible for various tasks.
There were several limitations to the present study.
This study was carried out across three wards within a
single tertiary level organization, and might not reflect
general clinical practice. It would be of interest to
explore compliance with guidelines in other centers and
countries. It is also acknowledged that that the medical
© 2015 Japan Geriatrics Society

record might not always reflect clinical practice. Risk
factors that are absent or strategies seen as “routine,”
such as ensuring appropriate footwear is worn, might
not be documented. Thus, consideration of risk factors
and strategies could be higher than evident in this audit.
However, given this was a high-risk population, the
systematic documentation of risk factors and strategies
should be considered a critical component of the individual patient’s management. This highlights the need
to explore more efficient and comprehensive methods of
documenting fall risk factors and management.
Another limitation of the study was that it was not
possible to determine whether the interventions were
delivered in the most appropriate format for an individual’s risk factor. For example, exercise intensity and
dosage are important in achieving a reduction in fall
risk; however, we did not collect this level of data in the
audit.20 Implemented interventions might not have been
adequate to have meaningful effects on a given risk
factor. Adherence to the interventions provided was also
not explored. Many fall prevention studies have identified poor adherence as a significant confounding variable.17,2122 Further investigation is required into how
people at risk of falls comply with a comprehensive fall
prevention programs in the subacute setting.
There was little evidence that people at high risk of
falls received systematic and comprehensive assessment
and management of their falls risk during rehabilitation.
This is a concern, as rehabilitation patients have significantly higher falls rates on discharge than the general
community, and inadequate management might contribute to the high falls rates and falls-related readmissions to hospital noted after discharge.
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