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Abstract

Falls occur frequently in older people and are a leading cause of adverse events as
well as injuries in hospitals. Falls are not an inevitable part of ageing and many falls
are preventable. High fall rates and poor outcomes post-fall make fall prevention a
priority in sub-acute health service settings.

Few studies have investigated fall prevention in sub-acute settings. There is even less
evidence for effective interventions for patients with cognitive impairment, who have
been shown to have an increased risk for falls and fall-related injury. There had been
no previous evaluation of the management of falls in sub-acute services at Ballarat
Health Services (BHS), which had reported fall rates considerably higher than
previously published rates. The studies for this PhD thesis evaluated falls, fall risk
factors and fall prevention strategies in BHS sub-acute services.

A baseline audit investigated the occurrence and management of falls and found the
fall risk assessment tool (FRAT) was not effective in predicting falls or in targeting of
falls prevention strategies.

Cognitive impairment was shown to be one of several

significant risk factors for falls. Fall prevention strategies were developed to address
the findings of the baseline audit. A documentation trial evaluated a new FRAT and
falls documentation and demonstrated improved targeting of risk-related fall prevention
strategies.

A trial of an electronic sensor bed-exit alarm system was effective in

reducing the incidence of falls for older patients with cognitive impairment. A volunteer
diversional therapy pilot program for patients with cognitive impairment was well
accepted by patients, carers, staff and the volunteers.

Evaluation of the combined effect of these fall prevention strategies demonstrated a
significant reduction in the BHS sub-acute fall rate and sustained improvements in the
assessment and management of falls. These studies provide the first evidence for
effective fall prevention strategies for patients with cognitive impairment in a sub-acute
setting.
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Chapter 1 Introduction

Falls and fall-related injuries are recognised as a major public health problem around
the world, particularly for older people. Falls are not an inevitable result of ageing,
however they can be a serious concern for many older people. Older people have a
higher risk of falling than younger people, with one in three community-dwelling people
over 65 years of age falling at least once a year (National Institute for Clinical
Excellence, 2004) and the risk increases to one in two among those aged 80 years and
above (Healy, 2011). The rates of falling are higher and outcomes of fall-related injury
are often worse for older people in hospitals compared with those in the community
(Murray, Cameron, & Cumming, 2007). Older people make up a large and increasing
percentage of the population and falls and fall-related injuries are major issues for this
group of people, their families, and health care providers (Moller, 2003).

The magnitude of the problem of falls for older people in hospitals is accentuated by
the high incidence in falls in combination with a high susceptibility to injury.

Between

20% and 30% of those who fall suffer injuries that may reduce mobility and
independence and may even increase the risk of premature death. Over 90% of hip
fractures are the result of a fall (Australian Institute of Health and Welfare, 2009;
National Institute for Clinical Excellence, 2004). Although most falls do not result in
serious injury, the consequences for people who fall include fear of falling and loss of
confidence, loss of mobility leading to social isolation, and an increase in dependency
(National Ageing Research Institute, 2004). The prevention of falls by older people is a
national and international priority because of the associated mortality, morbidity and
suffering for older people and their families and the significant costs and demands on
health care systems (Australian Commission on Safety and Quality in Healthcare,
2009; National Institute for Clinical Excellence, 2004; American Geriatrics Society and
British Geriatrics Society, 2011).

Falls are usually the result of the interaction between several person-specific intrinsic
risk factors (related to the person, their health condition or their behaviour) and
extrinsic factors (related to the person’s environment).

The prevalence of fall risk

factors for older people in hospital may be different to those for older people in their
own homes, and may also be influenced by the actions of hospital staff and differences
in the physical environment. Older patients in sub-acute hospital settings (e.g. patients
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with stroke or fractured neck of femur) are more likely to be functionally impaired and
more medically complex, with acute or chronic physical or mental health problems. A
small number of fall risk factors appear to be consistently reported in the available
research in hospital settings, with much of this research highlighting the high risk of
falls for patients with cognitive impairment (Brand & Sundararajan, 2010).

There is a small but growing research base investigating falls in hospital settings
(Oliver, Healey, & Haines, 2010). However, comparisons of research findings have
been difficult due to problems with different research design and methodology,
incompatible outcome measures for meta-analyses and small sample sizes (Cameron
et al., 2012). There have been few studies that have investigated the incidence and
prevention of falls specifically in sub-acute settings and there is even less evidence for
effective fall prevention strategies for patients with cognitive impairment (Hill, 2011).
Fall prevention interventions, in particular those that meet the needs of patients with
cognitive impairment, are important because of the increased risk of falls and fallrelated injuries among these patients in sub-acute hospital settings.

The studies reported in this thesis were conducted in the sub-acute wards in Ballarat
Health Services, which is a large 700-bed regional hospital in Victoria, Australia. The
sub-acute wards involved in these studies incorporate an inpatient rehabilitation ward
and a geriatric evaluation and management (GEM) unit, comprising a total of 55 beds.
When research for this thesis commenced there had been no previous detailed
evaluation of the management of falls in sub-acute services at Ballarat Health Services
(BHS).

The fall rates being experienced in the sub-acute wards were also

considerably higher than previously published rates for other sub-acute hospital wards.
The purpose of this thesis was to facilitate the development of evidence-based fall
prevention practice in sub-acute services and to add to the limited current research
evidence available to guide practice in sub-acute hospital settings.

1.1 Thesis aims
The initial phase of the research of this thesis aimed to evaluate fall assessment and
fall prevention practice in sub-acute services at BHS.

From these findings it was

anticipated that clinical recommendations could be made about the assessment and
prevention of falls in this sub-acute setting. Fall prevention strategies based on the
data for identified local risk factors and fall prevention practice were developed and
implemented.

The aims of the implementation phase were to evaluate the

effectiveness of the fall prevention strategies using outcome measures, which included
2

the rate of falls, the targeting of fall prevention interventions and the acceptability and
feasibility of the interventions.

1.2 Thesis outline
The literature review in Chapter 2 discusses the evidence for the incidence,
assessment and management of falls and fall-related injuries in sub-acute hospital
settings. There are only a small number of studies that have specifically investigated
falls in sub-acute settings and therefore the evidence from studies in acute hospital
settings is also examined in this review. Several of the issues relating to methodology
and outcomes ascertainment, which have been identified for research on falls in
hospital settings (Cameron et al., 2012), are discussed. The evidence for fall risk
factors in acute and sub-acute hospital settings and the impact of those risk factors on
falls and fall prevention is examined. The use of fall risk assessment tools (FRATs) to
predict patients at high risk of falls and to direct the implementation of fall prevention
strategies are discussed. The limitations of FRATs related to prediction accuracy that
have previously been reported are discussed in terms of clinical benefit in a sub-acute
setting.

Previous research on fall prevention interventions in acute and sub-acute

hospitals is critically examined.

Chapter 3 reports the findings of a baseline retrospective audit performed to provide an
accurate and detailed understanding of the occurrence and current management of
falls in sub-acute services at BHS. The prevalence of risk factors and the impact of the
risk factors that were predictive of falling are discussed. The clinical benefit of the
FRAT that was in use at BHS (the BHS-FRAT), in terms of predictive ability and the
ability to effectively target fall prevention strategies, are reported.

Chapters 4 to 6 evaluate the strategies developed to improve the assessment and
management of falls in this sub-acute setting based on some of the findings from
Chapter 3.

Chapter 4 describes the implementation and evaluation of a falls

documentation package consisting of: a validated FRAT; six fall prevention strategies;
nursing care plan documentation; and the associated staff education.

Chapter 5

reports the findings of a bed-exit alarm trial specifically designed for patients with
cognitive impairment. Chapter 6 describes the evaluation of a volunteer diversional
therapy program for patients with cognitive impairment. The broader issues associated
with caring for people with cognitive impairment are discussed and gaps in the current
models of care are identified. The role of person-centred care in providing effective
care and reducing adverse events for patients with cognitive impairment is discussed.
3

Chapter 7 provides an evaluation of the combined effects of the strategies described in
Chapters 4 to 6 on falls and fall-related injuries in this sub-acute setting, with
comparison to the results of the baseline audit reported in Chapter 3. Based on these
findings, the clinical benefits and implications for future fall prevention practice in subacute settings are discussed.

Finally, Chapter 8 summarises and discusses the clinical implications of the findings of
this thesis for the assessment and prevention of falls for patients in a sub-acute setting.
Recommendations are made about the strategies implemented in this thesis.
Additional research projects are suggested to build on the findings of this thesis and
further advance the understanding of fall prevention in sub-acute settings. The findings
of this thesis provide valuable information for the development, implementation and
management of fall prevention programs in sub-acute hospitals and, in particular, for
patients with cognitive impairment.
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Chapter 2 Literature review

Falls are a leading cause of injuries for older hospitalised patients (Kannus, Khan, &
Lord, 2006). Fall rates vary depending on the setting, with higher fall rates in hospitals
compared with the community and substantially higher fall rates in sub-acute hospitals
compared with acute hospitals (Coussement et al., 2008; Oliver et al., 2007; Healey,
2011). Falls in hospitals are associated with an increased length of stay, higher rates
of discharge to institutional settings and greater use of healthcare resources (Hill, Vu, &
Walsh, 2007). The effects of fall-related injuries, such as functional impairment, pain
and distress, can be significant for older people in hospital, who may already be frail or
at risk of functional decline. For these reasons, the reduction of falls and fall-related
injury in hospitals are major concerns for patients, their carers and health care staff and
organisations.

Although there has been extensive research on the incidence of falls, fall risk factors
and fall prevention in the community (Gillespie et al, 2012), there is relatively little
research on fall prevention and management in hospitals to guide best practice. In
particular, few studies have specifically investigated falls and fall prevention in subacute hospitals; the relatively small amount of research evidence for falls in hospitals
has focused mainly in acute settings. Sub-acute care settings are “medical and skilled
nursing facilities provided to patients who are not in an acute phase of an illness, but
who require a level of care higher than that provided in a long term care setting”
(National Library of Medicine, 2012). Sub-acute care in the Australian health care
system consists of four types of care: rehabilitation; geriatric evaluation and
management (GEM); palliative; and psychogeriatric.

Although there are many

similarities between acute hospitals and sub-acute hospitals and some elements of
care between these settings, there are also a number of differences. Some of these
differences between sub-acute and acute settings include: patients in sub-acute
settings often have more chronic health problems and a greater number of comorbidities; there is a greater emphasis on recovery of function and independence,
often from a moderate impairment level; in sub-acute settings there are different
staffing ratios and skill mix; and sub-acute settings experience higher fall rates. These
differences may mean that interventions proven to be effective in an acute setting may
require modification or there may be a need for the development of innovative
approaches to fall prevention in sub-acute settings (Cameron et al., 2012; Haines et al.,
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2011). Therefore, there is a need for falls prevention research evaluating effective
interventions in the sub-acute setting.
There have been many definitions of a fall and fall-related injury reported in the
research literature. For the purposes of this thesis, a fall is defined as ‘an event which
results in a person coming to rest inadvertently on the ground or floor or other lower
level’ (World Health Organisation, 2007. p.1). In this thesis, the severity of fall-related
injuries is classified as extreme, serious, moderate, or minor. This classification is
based on symptomatic features, such as fractures, bruising or healthcare use, for
example, wounds requiring stitching or medical investigations. Similar classifications
based on symptoms have been used in previous randomised controlled studies (RCTs)
(Campbell et al., 1997; Campbell et al., 2005; Robertson, Devlin, Gardner & Campbell,
2001).

This chapter reviews the evidence for preventing falls and fall-related injuries in
hospital settings. Given the lack of information on falls and fall prevention in sub-acute
settings, the generalisability of findings from acute settings to sub-acute hospitals is
discussed.

2.1 The problem of falls and fall-related injuries
Falls are recognised internationally as a major public health problem, particularly for
older people. Although falls can occur at any age, they are predominantly a problem
for older people (Dolinis, Harrison, & Andrews, 1997; Lord, 1993; National Institute for
Clinical Excellence, 2004). More than three quarters (76.6%) of injury-related hospital
admissions in people aged 65 years and over are due to falls and fall-related injuries
(Bradley, 2012). Accidental falls are also the most commonly reported patient safety
incident in hospitals (Australian Commission on Safety and Quality in Healthcare, 2009;
National Patient Safety Agency, 2007). The rate of serious fall-related injuries, such as
hip fractures, has been reported to be as high as 11% in acute and sub-acute hospital
settings (Healey, 2011).

With population aging and more people surviving with

functional impairment, cognitive impairment or complex long-term conditions, fall
prevention is a major priority for health care systems worldwide.

Fall-related injury is one of the leading causes of morbidity and mortality in older people
(American Geriatrics Society and British Geriatrics Society, 2011; Australian
Commission on Safety and Quality in Healthcare, 2009; National Patient Safety
Agency, 2007). In people over 75 years of age, falls resulting in serious injury are the
leading cause of death and institutionalisation (Bradley, 2012). Compared to younger
age groups, there is a much higher rate of death from accidental falls in people older
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than 75 years, particularly for people over 80 years old (Australian Bureau of Statistics,
2006). The demand for health services for falls and fall-related injury is predicted to
rise as the proportion of the population that is over 65 years of age increases. Moller
(2003) estimated that if fall rates remain unchanged in Australia by 2051:
•

the total annual health cost attributable to fall related injury will increase almost
three-fold to $1,375 million;

•

there will be 886,000 additional hospital bed days per annum, or the equivalent
of 2,500 additional beds, required for falls injury treatment; and

•

3,320 additional nursing home places will be required for long term care for
people injured from falls.

Effective prevention strategies to reduce the rate of falls and fall related injuries for
those over 65 years of age are crucial to counter the increasing costs and burden to
hospital systems worldwide.

2.2 Falls and fall-related injuries in sub-acute hospital settings
Falls and their related injuries are common in sub-acute hospital settings. A recent
review of the literature for falls research in sub-acute settings identified that fall rates
for sub-acute settings ranged between 3.9 falls and 19.2 falls/1000 bed days (Healey,
2011).

Recurrent fallers, defined as patients who fall more than once during an

admission, have been shown to be responsible for a substantial proportion of the total
falls in sub-acute settings (Vassallo, Sharma, & Allen, 2002). Several studies in subacute settings have reported overall injury rates which varied from 13% to 37% of falls
reported as resulting in some injury (Hanger, Ball & Wood,1999; Mayo, Gloutney, &
Levy, 1994; Nyberg & Gustafson 1995; Nyberg, Gustafson, Janson, Sandman, &
Eriksson, 1997; Vassallo et al., 2004; Vassallo, Vignaraja, Sharma, Briggs, & Allen.,
2005a; Vlahov, Myers & al-Ibrahim., 1990). A wide range of fracture rates have also
been reported, from no falls resulting in fracture to 11% of falls resulting in fracture,
although these results were based on small numbers of fracture incidents, with no
more than eight fractures in any study (Aisen, Iverson, Schwalbe, Weaver, & Aisen,
1994; Barry, Carey & Laffoy, 2001; Haines, Bennell, Osborne, & Hill, 2004; Hanger et
al., 1999; Nyberg & Gustafson 1995). The large variations in reported fall rates and the
proportion of falls resulting in injury may be attributable to differences in the inpatient
population and reporting methods and thus it is difficult to fully understand the impact of
falls in sub-acute settings.
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The high fall rate in sub-acute or rehabilitation settings is most likely to be related to the
medical diagnoses (e.g. stroke, amputee), multiple comorbidities and the high level of
dependence of these patients. In addition, the emphasis on facilitation of increased
activity and independence of often frail, high fall risk patients in sub-acute/rehabilitation
settings in preparation for discharge home or other destination may be associated with
an increased risk of falls. A major challenge for staff in sub-acute settings is finding a
balance between encouraging activity and independence and also minimising the risk
of falls.

2.3 Falls reporting
The accuracy of recording fall events is a crucial factor in the evaluation of fall
prevention programs. Reporting methods for falls in hospitals include the use of
hospital incident reporting systems, documentation in the patient’s case notes and selfreporting of falls.

Hospital incident reporting systems are usually computerised

systems designed to capture all types of adverse events, including falls. Although
hospital incident reporting systems vary in the nature of information collected regarding
falls, they usually include details of the circumstances and consequences of the fall and
actions taken to minimise the risk of future falls.

Fluctuations in reporting rates and differences in fall reporting culture between wards
may mask changes in the true rate of falls and hence impact on the findings of
intervention studies. Barriers to incident reporting, such as insufficient staff time and
the effort involved in the reporting process, or poor understanding of what to report and
how, have been previously identified (Evans et al., 2006; Nuckols, Bell, Liu, Paddock, &
Hilborne, 2007). Recorded rates are usually higher in research studies of interventions
than in observational studies (Haines, Massey, Varghese, Fleming, & Gray, 2009).
Intervention studies commonly use more intensive data collection procedures that tend
to promote increased accuracy of fall recording. Inconsistency in the reporting of falls
is a potential confounding factor for research and may explain some of the variability in
the evidence to date.

Many fall prevention studies have reported data based on the use of hospital incident
reporting systems, on the assumption that this was an accurate source of data. More
recently, the use of hospital reporting systems has been shown to underestimate falls
events (Haines et al., 2009b; Hill et al., 2010). The reporting of a fall using a hospital
incident reporting system relies on several factors: a staff member witnessing or being
informed of the fall; the staff member deciding whether they believe that the event that
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took place should be classified as a fall; and the staff member deciding that it should be
recorded on an incident report.

The capture of fall events and the potential for underreporting has been shown to vary
between studies. Sari et al. (2007) compared the performance of a hospital incident
reporting system with case note review in an acute hospital in the UK. That study
found that of 48 falls detected in case note review, only 29 (60.4%) were also reported
as incidents, i.e. 19 falls were detected solely by case note review (Sari, Sheldon,
Cracknell &Turnbull, 2007). However, another study in an Australian acute hospital
used both reported falls on the hospital incident reporting system and falls recorded in
case notes to assess the impact of a fall prevention intervention (Williams et al., 2007).
That study found that 127 falls were reported as incidents, but only 88 falls were
recorded in case notes. A further study in acute and sub-acute wards of two Australian
hospitals compared three different reporting methods for fall events and found that
hospital incident reporting systems captured 75.5% of fall events, participants’ case
notes captured 92.2% of fall events and participant self-report captured 60.2% of fall
events (Hill et al., 2010). The conflicting results of these previous studies suggest that
underreporting is a potential problem for all methods of fall data collection and the level
of reporting may be more dependent on the reporting culture, rather than the recording
system.

Acceptable levels of fall reporting have not been clearly defined in the

literature and the impact of underreporting is not fully understood. Underreporting and
determining potential bias in fall data collection need to be considered in analyses used
to estimate risk factors or measures of an intervention effect.

Systematic elements affecting the level of reporting may bias analyses for
investigations of falls, risk factors or fall prevention interventions.

Where

underreporting of fall data is related to other variables, such as the clinical setting,
there is the potential for bias in the findings of investigations. Two recent studies
investigated the potential for bias in the collection of fall data. A study by Hill et al.
(2010) examined the characteristics of missing fall data from hospital incident reporting
systems used in acute and sub-acute wards of two Australian hospitals. They found no
significant differences between reported falls and all identified falls in relation to patient
age, gender, diagnosis, first language, diagnostic group, care setting, location, or
weekday of fall, or between witnessed and unwitnessed falls. However, Hill et al.
(2010) identified that falls were significantly less likely to be reported on a hospital
incident reporting system if they occurred between 6am and 10am and were
significantly more likely to be reported if they occurred between 2pm and 6pm. The
authors suggested that it may be that the times of day associated with a lower
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likelihood of reporting a fall coincided with the times when the staff were the busiest,
however this may also have been the time when falls occurred most frequently (Hill et
al., 2010). Further research is needed to confirm this hypothesis. In addition, it was
found that falls occurring after the first fall were less likely to be recorded on incident
reports. This finding may be problematic for an evaluation of an intervention which is
targeted for patients who have experienced a fall, as this potential bias in fall data
collection may result in substantially less power to detect a significant reduction in fall
rates. The study by Hill et al. (2010) focused on identifying bias in collecting falls data
using the hospital incident reporting form, however bias related to the data collected in
the case notes or by patient report was not analysed.

Inconsistencies in the definition of a fall and the way in which staff classify an event as
a fall may bias fall data collection. Haines et al. (2009b) examined the agreement
between hospital staff in six acute and sub-acute hospitals in their use of incident
reporting. That study showed that hospital staff disagreed on whether several potential
scenarios should be classified as falls and recorded on an incident report (Haines et
al., 2009b). The proportion of staff classifying a scenario as a fall varied between sites
and ward types. This research showed that providing a definition of a fall marginally
improved agreement between staff for the classification of a fall, yet had no effect on
agreement between staff in what they would record on an incident report. Haines et al.
(2009b) only measured what staff said they would report and did not evaluate actual
hospital staff fall incident reporting practices. The finding that disagreement between
staff on what constitutes a fall and when a fall should be reported, despite the provision
of a clear definition of a fall, highlights the inaccuracies which may be associated with
staff reporting of falls.

Staff classification of a fall may be influenced by whether or not the fall results in injury.
Haines et al. (2009b) also found that hospital staff comments indicated that they would
be more likely to record an incident if the patient were injured. However, there was no
confirmation that the information that staff provided correlated with actual incident
reporting practices. The study by Hill et al. (2010), comparing different methods of falls
reporting in an acute hospital, found that moderate or severe injurious falls were
significantly more likely to be reported on incident reports than non-injurious falls
(p=0.03). The differing findings of these studies demonstrate the potential for staff
perceptions and practices to affect the accuracy of fall reporting and so compromise
the outcome data for fall research studies.
The findings from the studies investigating the methods of fall data collection have
several important implications for research studies. Comparisons of fall rates between
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wards in the same hospital or between hospitals may be difficult due to the variations in
reporting.

The evidence suggests that although staff may receive education on

classification and reporting procedures, they may still continue to rely on their own
concept of what constitutes a fall, or even if using the definition provided, may apply it
inconsistently (Haines et al., 2009b). Training for staff, in which they can apply the
definition of a fall in a range of scenarios, combined with discussion on how the fall
may have been prevented and post fall management, may improve the consistency of
fall incident reporting and also act as a fall prevention strategy. It is not clear which is
the most accurate form of data collection from the conflicting results of the previous
studies. It appears that incident reporting systems may capture between 70%-75% of
falls (Hill et al., 2010; Sari et al., 2007). This may be an acceptable level of reporting,
however any bias in missing data needs to be identified and controlled for where
possible. To obtain consistent recording and measuring of falls, the use of multiple
approaches to collecting fall data may be preferable to using a single source.
However, this requires additional resources and time, which may not be feasible unless
the data collection is being undertaken as part of a funded research study. There is a
need for greater accuracy in the recording of these data, as they are used to inform
and target fall prevention, as well as for comparisons in fall rates between wards and
between institutions.

2.4 Consequences of falls
2.4.1 Injuries
Fall-related injuries are a major problem, in particular for older people in hospitals.
Overall injury rates in sub-acute settings have been shown to be as high as 37%
(Vassallo et al., 2004) and rates of serious injuries, such as fractures, have been
reported to be as high as 11% (Barry et al., 2001). One of the most serious fall-related
injuries is hip fracture, with falls reported to be responsible for 91% of hip fractures
(Bradley, 2012). Hip fracture is the injury most feared by older women (Salkeld et al.,
2000), as half of those able to walk independently before a hip fracture will never walk
independently again and most will be dependent on others for activities of daily living
(Osnes et al., 2004). Fall-related injuries may have serious consequences, including
decreased independence, increased costs due to hospitalisation and rehabilitation,
increased admission into residential aged care facilities and death (Bradley, 2012).

Outcomes for serious fall-related injuries in hospitals have been shown to be worse
than for the same injury sustained in the community.

A study comparing the

consequences for patients aged 75 years and older who had sustained a proximal
femoral fracture found that patients who sustained their fracture in acute and sub-acute
12

hospital units had poorer outcomes compared with patients who sustained a proximal
femoral fracture in the community (matched for gender, age and fracture date) (Murray,
Cameron, & Cumming, 2007).

Patients with hospital acquired proximal femoral

fractures were significantly less likely to return to pre-admission activity of daily living
status (p<0.001) and preadmission ambulation (p=0.004) compared with those with a
community-acquired proximal femoral fracture, independent of underlying co-morbidity
(Murray et al., 2007). In addition, significantly more patients with a hospital acquired
proximal femoral fracture were shown to die in hospital (p=0.03) or to be discharged to
long term high-level nursing care (p=0.02) (Murray et al., 2007).

A limitation of this

previous study was the small sample size of 43 patients with a hospital acquired
proximal femoral fracture. However, 60% of the fracture events in the study by Murray
et al. (2007) occurred in sub-acute wards and the analysis of data based on a matched
cohort suggest that these results may be generalisable to sub-acute settings. Even
falls where there is little or no harm can lead to development of a fear of falling or a
loss of confidence in walking, a longer stay in hospital, increased caregiver stress and
burden and additional stress for staff (National Ageing Research Institute, 2004).

The negative consequences of falls and fall-related injuries for older patients in hospital
are considerable and the need for effective fall injury prevention strategies in hospital
settings has become a priority (Australian Commission on Safety and Quality in
Healthcare, 2009; National Patient Safety Agency, 2007).

2.4.2 Economic cost
Falls and fall-related injury result in substantial economic costs for the patient and for
health care systems (American Geriatrics Society and British Geriatrics Society, 2011;
National Institute for Clinical Excellence, 2004; Australian Commission for Safety and
Quality in Healthcare, 2009).

A study by Bates et al. (1995) evaluated the costs

associated with falls in an acute hospital in the USA, using comparisons between
fallers and non-fallers, matched for age, gender and length of stay to time of fall.
Fallers were shown to have a 12 days longer length of stay and had charges of
US$4233 higher than the non-fallers, after adjustment for the potential confounders of
confusion and comorbidity (Bates, Pruess, Souney, & Platt, 1995). An Australian study
by Hill et al. (2007) reported that for patients in acute hospitals and in a high fall risk
diagnostic related group (DRG), such as dementia or delirium and who fell, the
inpatient length of stay and the total associated costs were substantially higher than for
age, gender and DRG matched non-fallers (Hill et al., 2007). Costs associated with
injurious falls in any setting, including ‘lifetime’ costs, i.e. indirect and/or informal costs
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(e.g. lost production due to incapacitation or premature death and costs borne by the
family or community), have been estimated to exceed $1 billion per year (Moller, 2003).

The impact of providing fall-related follow up care in sub-acute settings in Australia is
substantial (Bradley, 2012). A report for the Australian Institute for Health and Welfare
(2009) showed that admissions for rehabilitation or other fall-related follow up care for
people aged 65 years and older accounted for 535,488 bed days in 2008-09, this being
32,084 (6.4%) more patient days than in 2007-08 (n=503,404 days) (Bradley, 2012).
Fall-related follow-up care accounted for 4.4% of all bed-days for hospitalisations for
people aged 65 and older in 2008-09 and the mean length of stay for fall-related follow
up care was 18.1 days (SD 26.7) (Bradley, 2012). Rehabilitation and other fall-related
follow-up care admissions contributed almost as many bed-days as admissions for
initial episodes due to fall injury and inward transfers due to falls (Bradley, 2012).
Estimating the healthcare costs for fall-related follow-up care is complicated by the lack
of private hospital data and the lack of an accurate method to adequately apportion
costs for fall-related care in sub-acute settings.

There has been no previous evaluation of the costs associated with falls in sub-acute
settings in isolation. However, the high rates of falls and fall-related injuries which are
experienced in sub-acute settings and the associated increased length of stay,
morbidity and mortality, are likely to be associated with significant costs. Effective
strategies to prevent falls and fall-related injuries for patients in sub-acute hospitals
may provide significant cost benefits.

2.5 Risk factors
Falls are usually the result of interactions between intrinsic risk factors (factors that
relate to the person, their behavior, or their health conditions) and extrinsic risk factors
(factors that relate to the person’s environment or their interaction with the
environment). Causes for fall risk factors may be modifiable, i.e. able to be improved
with treatment, or non-modifiable, i.e. not able to be improved with treatment (Victorian
Quality Council, 2004). Many of the risk factors for falling, such as balance impairment
or psychotropic medication use, are potentially modifiable. In such cases modification
of these risks may prevent falls. Some risk factors are not modifiable, such as age or
previous fall history, however these significantly contribute to a person’s risk of falling
(Evans, Hodgkinson, Lambert, & Wood, 2001). Although a risk factor in itself may be
non-modifiable, it may be possible to reduce its impact with certain strategies.
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Most of the research on fall risk factors in hospitals has been in acute settings, with
only a small number of studies specifically investigating risk factors in sub-acute
settings. The risk factors most consistently reported for acute and sub-acute hospital
inpatients are muscle weakness; urinary incontinence or frequency; a history of
previous falls; behavioural disturbance, agitation, or confusion; postural hypotension
and the use of psychotropic medication (Morrison et al., 2011; Oliver, 2004). The
prevalence of these risk factors in acute and sub-acute hospital settings has been
reported to be significantly higher than for older people living in the community (Evans
et al., 2001; Oliver, Daly, Martin, & McMurdo, 2004).

The evidence for fall risk factors in hospital settings is discussed in the following
section with respect to: the degree to which the risk factor increases the risk of falling;
the mechanisms by which the risk factor contributes to the risk of falling; and the
prevalence of the risk factor in hospital settings. As much of the evidence on fall risk
factors is derived from community and acute hospital research, the implications and
applicability of the research findings for sub-acute settings is also discussed (Section
2.5.4).

2.5.1 Modifiable fall risk factors
2.5.1.1 Physical fall risk factors (balance, muscle weakness and mobility)
Muscle weakness and impaired mobility and balance have been shown to be
associated with a greater risk of falling (Lord & Ward, 1994; Oliver, Britton, Seed,
Martin, & Hopper, 1997; Salgado, Lord, Packer, & Erlich, 1994). Gait and balance are
highly complex skills that require integration of accurate sensory information (vision
and proprioception) and a functioning musculoskeletal system. Balance, mobility and
muscle strength may be impaired or deteriorate when a person is in hospital due to the
effects of age, medications, acute events (e.g. hip fracture), acute illnesses (e.g.
infections) and inactivity.

Balance and mobility impairment has been shown to be common in patients in subacute settings (Gluck, Wientjes, & Rai, 1996; Vassallo et al., 2004). A review of the
effects of hospitalisation demonstrated that older people in an acute hospital setting
were susceptible to deconditioning and muscle weakness, due to illness and reduced
activity levels (Creditor, 1993). The effects of hospitalisation have been shown to begin
immediately and functional decline may occur by the second day of an admission,
suggesting that these findings may be generalisable to patients with hospital stays of
more than 24 hours (Creditor, 1993). Older patients in sub-acute settings, who are
often frail and tend to have a longer length of hospital stay, are likely to be even more
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vulnerable to functional decline and decreases in muscle strength, which may increase
their risk of falling. The prevalence of muscle weakness in sub-acute settings has not
previously been reported.

Muscle weakness is a significant risk factor for falls across community and hospital
settings (American Geriatrics Society and British Geriatrics Society, 2011). Moreland
(2004) conducted a systematic review of the impact of muscle weakness on falls in
older adults in both community and institutional settings. Lower extremity weakness
was shown to be a clinically important and statistically significant risk factor for falls
(OR 1.76, 95%CI 1.31, 2.37) and for recurrent falls (OR 3.06, 95%CI 1.86, 5.04). This
effect was stronger in institutionalised (hospital and residential care) older people than
in community-dwelling adults (Moreland, Richardson, Goldsmith, & Clase, 2004).

Gait disturbances, such as decreased speed or stride length and instability, have been
associated with falls in hospitals (Oliver et al., 1997). A study of multiple fallers in a
large 1200 bed hospital, including a long-term geriatric centre, identified impaired gait
as being a significant discriminator between recurrent fallers and non-fallers (Morse,
Tylko, & Dixon, 1985). Study limitations included: small patient sample size (n=40);
lack of a standardised definition of gait impairment; and limited demographic details for
the patient cohort were reported.

Balance impairment has been shown to increase the risk of falling for people in the
community (Lord, Sherrington, Menz & Close, 2007), however the association between
impaired balance and falls in hospitals is not clear (Haines, Kuys, Morrison, Clarke, &
Bew, 2008).

Haines et al. (2008) evaluated the predictive accuracy for fallers of four

commonly used balance tests in a geriatric rehabilitation setting and found little
association between balance tests administered on admission and falls.
findings raise several issues which require further research.

These

There is a need to

establish whether impaired standing balance, measured closer to the time of a fall, is
associated with falling in hospitals and also whether other measures of balance than
those studied may be predictive of falls.

Muscle weakness and mobility impairment have been shown to be significant risk
factors for falls and recurrent falls in hospital settings.

The effect of balance

impairment on falls for patients in hospitals is unclear. Further research is needed to
determine the effects of muscle weakness, balance impairment and mobility
impairment on the risk of falls in a sub-acute setting.
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2.5.1.2 Cognitive impairment
Cognitive impairment is associated with a decreased ability to think, concentrate,
formulate ideas, reason and remember (Australian Commission on Safety and Quality
in Healthcare, 2009) and includes dementia, delirium and other memory and thinking
difficulties. Cognitive impairment is common in older people, affecting up to 50% of
older people admitted to hospitals (Inouye, Baker, Fugal & Bradley, 2006; Mecocci et
al., 2005; Vassallo, Sharma, Briggs, & Allen, 2003).

Dementia is “a syndrome due to disease of the brain, usually of a chronic or
progressive nature, in which there is disturbance of multiple higher cortical functions,
including memory, thinking, orientation, comprehension, calculation, learning capacity,
language, and judgement” (World Health Organisation, 1992-1994. p.46).

It is

estimated that in 2009 Australia had approximately 245,000 people (1.1% of the total
population) with dementia. The prevalence of dementia in Australia is projected to
increase over four-fold, to around 1.13 million people, by 2050 (Access Economics,
2009).

Delirium is a syndrome characterised by the rapid onset of variable and

fluctuating changes in cognitive function (Inouye, 1999), which may develop over a
short period, hours or days and is often reversible. Delirium is common in hospitalised
patients, with the prevalence of delirium ranging from 15% to 56% of older inpatients
(Inouye et al., 2006). Older people who have an existing cognitive impairment are
more likely to develop delirium during an acute medical event (Inouye et al., 2006).

Within the sub-acute setting, studies have shown a prevalence of dementia or cognitive
impairment in up to 40% of all patients (Mast, MacNeill, & Lichtenberg, 1999; Vassallo
et al., 2009). Mast et al. (1999) found that the prevalence of dementia and depression
was similar for older medical patients, regardless of principal diagnosis (stroke or lower
extremity fracture) and that the rate of these disorders was higher than in the general
community. A high proportion of recurrent fallers in sub-acute hospitals have also been
shown to have cognitive impairment (Vassallo et al., 2009; Vassallo et al., 2002).
Vassallo et al. (2009) reported that patients with cognitive impairment were significantly
more likely to be fallers or recurrent fallers, and were more likely to sustain an injury
than patients who were cognitively intact.

Both of these studies were prospective

observational studies of consecutively admitted, non-randomly selected patients.

The effects of cognitive impairment, such as memory impairment, inability to
understand, confusion, disorientation, impaired judgement, gait disturbance, altered
visuospatial perception and altered continence, may all contribute to an increased risk
of falling (Mion et al., 1989; Shaw, 2002). People with cognitive impairment may also
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have a number of different behaviours that contribute to an increased fall risk, such as
wandering, agitation and impulsiveness (Evans et al., 2001; Ferrari, Harrison,
Campbell, Maddens, & Whall, 2010; Ferrari, Harrison, & Lewis, 2012).

In addition,

some fall risk factors, such as psychotropic medication use (Tinetti, Speechley, &
Ginter, 1988) and orthostatic hypotension (Passant, Warkentin, & Gustafson, 1997),
are more prevalent in older people with cognitive impairment than in people who are
cognitively intact.

Some types of cognitive impairment may be

modifiable, e.g.

delirium or depression, while other conditions, such as dementia, are non-modifiable,
however interventions may help to reduce the effect of the impairment. For example,
for a patient with dementia, increased observation may help to reduce the patient’s risk
of falling, even though it does not affect the underlying disease.

Cognitive impairment is a major risk factor for falls and fall-related injuries in hospitals
(Härlein, Halfens, Dassen, & Lahmann, 2010; Lord et al., 2007; Morrison et al., 2011;
Shaw, 2002; van Doorn et al., 2003).

In a retrospective study in acute hospitals in

Germany, patients with cognitive impairment were shown to have an increased risk of
falling (OR 2.1, 95%CI 1.7, 2.7) compared to older patients who were cognitively intact
(Härlein et al., 2010). Limitations of the study included: the use of a broad definition of
cognitive impairment (presence of disorientation and/or confusion); and a standardised
definition of a fall was only used in the years 2006 and 2007 but not in 2005. Another
study that examined factors associated with recurrent falls in elderly inpatients in a
rehabilitation hospital found that recurrent fallers had significantly lower Mini Mental
State Examination (MMSE) mean scores, compared with single fallers and non-fallers
(17.3±6.7, 20.2±6.2, 24.0±5.1 respectively; p<0.01) (Chen, Nguyen, Shen, & Chan,
2011). Chen et al. (2011) also analysed the cognitive status of fallers surrounding the
time of a fall, which strengthens the study findings of an association between cognitive
impairment and the risk of falling.

Patients with cognitive impairment have also been shown to have a greater risk of
sustaining a serious fall-related injury.

For example, in the community setting a

fractured neck of femur has been shown to be up to three times more common for
older people with cognitive impairment, compared with their non-cognitively impaired
counterparts (Formiga et al., 2008; Shaw, 2002).

Mayo et al. (1993) conducted a

matched case-control study that evaluated risk factors for fractures due to falls in a
rehabilitation hospital in Canada (Mayo, Korner-Bitensky, & Levy, 1993). All falls that
occurred over a 7 year period were identified and each fall resulting in a fracture (n=94)
was matched with four falls not resulting in fracture, chosen at random from all other
falls occurring in the same 4 week period (n=376). Disorientation was significantly
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associated with increased risk of sustaining a fracture from a fall (OR 2.17, 95%CI
1.02, 4.61).

The 1:4 matching used in that study provides strong evidence that

disorientation, a symptom of cognitive impairment, increases the risk of serious fallrelated injury in a sub-acute setting. The outcomes post-fall for patients with cognitive
impairment have also been shown to be worse compared to non-cognitively impaired
fallers and include the decline in physical and mental health and an increased
likelihood of discharge to residential care (Borbasi, Jones, Lockwood, & Emden, 2006;
Cunningham & Archibald, 2006).

Cognitive impairment is recognised as a significant risk factor for falls and fall-related
injury. The implementation of effective fall prevention strategies to reduce the risk of
falls for patients with cognitive impairment is a major challenge in sub-acute settings.

2.5.1.3 Medications
An increased risk of falling for older people has been found with both increasing
numbers of prescription medications and specific medication classes.

Polypharmacy
The risk of falling and fractures in community and hospital settings has been shown to
increase as the total number of prescribed medications increases (Boyle, Naganathan,
& Cumming, 2010; Hartikainen, Lonnroos, & Louhivuori, 2007; Leipzig, Cumming &
Tinetti, 1999). Most of the studies included in the systematic reviews by Hartikainen et
al. (2007) and Leipzig et al. (1999) were longitudinal observational studies in
community settings, with only one study conducted in a sub-acute hospital. A study in
a community setting from the Longitudinal Aging Study Amsterdam reported that the
use of four or more medications was associated with an increased risk of one or more
falls (OR 1.3, 95%CI 1.0, 1.7) and recurrent falls (OR 1.5, 95%CI 1.0, 2.3) in a
community setting (Tromp et al., 2001). In acute hospital inpatients, polypharmacy has
been shown to be an independent predictor of falls (RR 1.23, 95%CI 1.12, 1.34;
Corsinovi et al., 2009) and also a risk factor for hip fractures in nursing home residents
with a history of recurrent falls (Formiga et al., 2008).

There is limited evidence for the prevalence of polypharmacy for patients in sub-acute
settings.

One retrospective observational study in a rehabilitation hospital which

evaluated a pharmaceutical intervention to reduce falls reported that 36% of patients
were taking five or more medications (Haumschild, Karfonta, Haumschild, & Phillips,
2003). The use of multiple medications is likely to be high in patients in sub-acute
settings due to the complex conditions and high number of comorbidities.
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Increased medication use may result in drug interactions, adverse reactions to one or
more of the medications, or the incorrect use of some or all of the medications, which
may increase the risk of falls. The risk of falls may be increased by medication side
effects, such as dizziness, and medication effects, such as sedation. The ageing
process and/or disease may alter the way in which the body absorbs and metabolises
drugs and also the effect of the drugs on organ function (Lord et al., 2007). Most of the
evidence evaluating polypharmacy and fall risk is based on studies in community
settings and, even when sub-acute hospital studies are included, there has been no
sub-group analysis specific to sub-acute populations.

Medication misuse or overuse and inappropriate prescribing may also increase the risk
of adverse effects (Prudent et al., 2008; van der Hooft et al., 2008). Inappropriate
medication use for older adults is defined as medication use for which the potential
harm outweighs the potential benefit and for which a good alternative is available
(Beers, 1997). Drugs are classified as inappropriately prescribed when they fulfil one
of the following criteria: (i) drugs that generally should be avoided in older adults; (ii)
drugs that exceed a maximum recommended daily dose; and (iii) drugs to be avoided
in combination with specific co-morbidity. These criteria are applicable to any
population of persons >65 years old, regardless of their level of frailty or their place of
residence (Fick et al., 2003).

Psychotropic medications
Psychotropic medications have been associated with an increased risk of falling in
community, acute and sub-acute hospital settings (Hartikainen et al., 2007; Hill & Wee,
2012).

These medications include sedatives, hypnotics, anti-depressants, anti-

convulsants, anti-anxiety agents and anti-psychotic agents. Psychotropic medications
have been associated with an increased risk of falls due to their side effects, such as
sedation, postural hypotension, impaired balance and mobility, and their effect on
cognition (Hill & Wee, 2012).

Psychotropic use within hospitals has been shown to

range from 14% to as high as 51% of patients in acute and sub-acute settings (Barry,
Keefe, Connor, & Mahony, 2006; Prudent et al., 2008).

In a recent meta-analysis the medication classes were shown to be associated with an
increased risk of falling among older people included anti-psychotics (Bayesian
adjusted odds ratio [OR] 1.39; 95% credibility interval [CrI] 0.94, 2.00), antidepressants (OR 1.36; 95%CrI 1.13, 1.76) and benzodiazepines (OR 1.41; 95%CrI
1.20, 1.71) (Woolcott et al., 2009). In another study, those patients taking two or more
psychotropic medications had an even greater risk of falling compared with those
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taking one of these drugs (Hill & Wee, 2012).

Psychotropic medications which have

also been shown to increase the risk of fracture include: anti-depressants, including
selective serotonin reuptake inhibitors (Draper & Berman, 2008; Ginzburg & Rosero,
2009); and benzodiazepines, including long- and short-acting drugs, with substantial
increase in risk with higher dosage and longer duration (van der Hooft et al., 2008;
Wang, Bohn, Glynn, Mogun, & Avorn, 2001). Although there is strong evidence for the
association of psychotropic medications with fracture risk, there is some evidence that
increased fracture risk may, at least in part, be associated with the condition for which
the psychotropic medication is prescribed, for example, depression (Wu, Liu, GallegosOrozco, & Hentz, 2010).

In a study conducted in three rehabilitation wards in a sub-acute geriatric hospital in the
UK, patients not taking tranquilisers were less likely to fall compared with patients
taking tranquilisers (OR 0.63, 95%CI 0.49, 0.82; p=0.001) (Vassallo, Vignaraja,
Sharma, Briggs, & Allen, 2006).

Patients with confusion who were not taking

tranqulisers were shown to be significantly less likely to be recurrent fallers (OR 0.45,
95%CI 0.23, 0.87; p=0.026) when compared with patients with confusion who were
taking tranquilisers. No such difference was noted for orientated patients. In that study
the patients were assessed for confusion on admission and at discharge or at 30 days,
whichever was the soonest.

Reassessment of cognitive status more frequently,

particularly following a fall, may have provided additional data and increased the
strength of the association.

These results suggest that tranquiliser use may be

associated with an increased risk of recurrent falls in a sub-acute setting, particularly
for patients with confusion, however causation has not been established. However,
these results may be confounded, as those patients who are most agitated and likely to
wander are those most likely to be administered medications. Further investigation of
the effects of tranquiliser withdrawal on the risk of recurrent falls may be useful, as
recurrent fallers have been shown to be responsible for a high proportion of total falls in
sub-acute settings (Chen et al., 2011; Vassallo et al., 2002).

Further research is

required to determine the effects of psychotropic medication type, dosage and duration
of use in sub-acute settings.

Summary
A high proportion of older patients in sub-acute settings may be receiving
polypharmacy or inappropriate medications, putting them at an increased risk for falls.
Further research is needed to determine the association between multiple medication
use and the risk of falling for patients in a sub-acute setting. The level and impact of
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psychotropic medication use on the risk of falling need further investigation in subacute settings, particularly for patients with cognitive impairment.

2.5.1.4 Incontinence/ need for frequent toileting
Incontinence, urinary frequency and requiring assistance for toileting have been
identified as risk factors for falls in acute and sub-acute hospital settings (Gluck et al.,
1996; Oliver et al., 1997; Schmid, 1990). There are several different types of bladder
symptoms which have been significantly associated with falling in community and
hospital settings: overactive bladder syndrome, defined as urgency with or without urge
incontinence, usually with frequency and nocturia (Pils et al., 2003); urge (urinary)
incontinence, which is the involuntary urine leakage accompanied or immediately
preceded by urgency (Brown, 2000; Gluck et al., 1996); and nocturia, defined as being
woken at night by the desire to void (Eustice & Roe, 2000).

The prevalence of incontinence has been shown to be as high as 60% within hospital
settings (Barrett, 2002), although this varies depending upon how incontinence is
classified. A study examining the prevalence of incontinence in inpatients of three
acute care hospitals and one sub-acute care facility in Australia reported that 22% of
patients had urinary incontinence, 10% faecal incontinence, 78% nocturia and 23%
urinary urgency (Ostaszkiewicz, O'Connell, & Millar, 2008). These results may be a
conservative estimate as some groups of high fall risk patients, such as patients with
cognitive impairment, were excluded from the study. There was no separate analysis
of the prevalence of incontinence in the sub-acute facility.

Studies in hospital settings have shown that incontinence and the need for frequent
toileting are significantly associated with falls. Gluck et al. (1996) used a case-control
design to evaluate the risk factors for falls in three acute and rehabilitation elderly care
wards in the UK. Fifty fallers over the age of 75 years were each paired with a nonfaller, matched for age, ward and gender. The presence of incontinence, diarrhoea or
needing help to go to the toilet was significantly associated with being a faller
compared with a non-faller (p<0.001).

Oliver et al. (1997) conducted a prospective

case-control study in acute and rehabilitation wards to identify the clinical
characteristics that were predictors of falling in elderly inpatients. A need for frequent
toileting was independently associated with a higher risk of falls (OR 2.48, 95%CI:
1.08, 5.70). Each fall was regarded as a new incident, so that patients who fell several
times were included in several data sets. For each fall, a control who was a patient in
the next bed and who had not yet fallen was selected. The strength of the results for
the risk factor comparisons between the fallers and non-fallers may have been
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increased by the ≥1:1 matching. Neither of these studies reported sub-group analyses
for the effects of incontinence on the risk of falls in sub-acute settings.

A number of factors related to continence may contribute to the increased risk of falling.
Weekly or more frequent urge incontinence has been shown to be associated with an
increased risk of falls and fracture in older women in community, acute and sub-acute
settings (Brown et al., 2000, Gluck et al., 1996). Urge incontinence may cause people
to rush to the bathroom to avoid incontinent episodes and therefore may increase the
risk of falls and fractures.

Additional mechanisms by which urinary and faecal

incontinence may increase fall risk include: an increased risk of slipping on a soiled or
wet floor surface following an episode of incontinence (National Ageing Research
Institute, 2004); urinary tract infections causing delirium, drowsiness, hypotension,
pain, urinary frequency and urinary urgency; and medications used to treat
incontinence can themselves cause postural hypotension and falls. The mechanism by
which incontinence may increase the risk of falls for patients in sub-acute settings has
not been investigated.

Incontinence is a significant risk factor for falls and fall-related injury and is prevalent in
patients in acute and sub-acute hospitals. The identification and appropriate
management of incontinence may help to reduce the risk of falls for patients in subacute settings.

2.5.1.5 Visual impairment
Vision impairment is common in older people and problems with vision have been
shown to increase the risk of falling and fall-related injuries for older people (Lord,
Smith, & Menant, 2010; Oliver et al., 1997). Visual risk factors for falls include reduced
visual acuity, reduced contrast sensitivity, poor depth perception and visual field loss
(Ivers, Cumming, Mitchell, & Attebo, 1998; Ivers, Norton, Cumming, Butler, &
Campbell, 2000). Common eye diseases, such as cataract, glaucoma and macular
degeneration, are strongly age-related (Kahn et al., 1977; Klein et al., 1992) and may
be prevalent in older patients in sub-acute settings. Visual impairment has been shown
to be an independent risk factor for falls and may also occur in combination with other
modifiable and non-modifiable risk factors, such as a balance problem, confusion,
improper footwear and bad lighting (Oliver et al., 1997; Oliver et al., 2004).

The prevalence of visual impairment has been reported to be as high as 60% of
patients in acute and sub-acute hospitals (Källstrand-Ericson & Hildingh, 2009; Rush,
Dillon, & Scharf, 2007). A study in an acute hospital investigating the effects of visual
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impairment on falls and fall-related injuries in patients aged ≥65 years found that 41
(60%) of 67 fallers had a visual impairment (Källstrand-Ericson & Hildingh, 2009).
Although the visual impairment for these patients was diagnosed at the hospital’s eye
clinic, only 23 (34%) fallers had a visual impairment documented in their inpatient
medical record. The appropriate assessment and documentation of any visual
impairment in the patient may allow for simple correction through the provision of
spectacles with the appropriate prescription. The assessment and management of
visual impairment may improve the patient’s ability to perform activities of daily and
living and reduce their risk of falls, particularly those associated with environmental
hazards.

Several research studies in the community setting have linked reduced vision with an
increased risk of falls or fractures (Ivers et al., 2000; Ivers et al., 2003; Lichtenstein,
Griffin, Cornell, Malcolm, & Ray, 1994; Lord & Dayhew, 2001). These findings may be
applicable to older patients in sub-acute hospital settings, however the effect of vision
impairment has not been specifically investigated in these settings.

2.5.1.6 Environmental risk factors
Environmental factors, such as walking aids being out of reach, clutter, inappropriate
bed height, poor lighting, slippery surfaces, restraints and call bell out of reach, may
affect a patient’s fall risk (Choi, Lawler, Boenecke, Ponatoski & Zimring, 2011; Victorian
Quality Council, 2004). Root cause analyses on falls for all patients admitted over a 3
year period in geriatric acute care units in Australia identified factors such as hospital
beds and chairs, lighting, floor surface and staff attitude and knowledge as being key
contributing factors (Fonda, Cook, Sandler, & Bailey, 2006). Statistical analyses for
associations between any of the individual environmental risk factors and the risk of
falling were not reported.

Physical restraints include bedrails, lap belts, table tops, meal trays and backwardsleaning chairs. Drugs, such as sedatives, have sometimes been used as chemical
restraints. Studies have shown that some restraints have been used in the belief that
they will prevent a fall (Vassallo et al., 2005b). Observational studies have suggested
that physical restraint may actually increase the risk of death, falls, serious injury or the
duration of hospitalisation (Evans, Wood, & Lambert, 2003).

The use of bedrails as a safety measure has been controversial. A systematic review
evaluated the literature on the effect of bedrails on falls and fall-related injury, including
studies of bedrail reduction (Healey, Oliver, Milne, & Connelly, 2008a). There was
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considerable variation between the findings of the 24 studies included in this review,
however 12 of the studies described direct injury from bedrails, including contact
injuries and injuries from bedrail failure or from bedrail entrapment.

This review

concluded that serious direct injury from bedrails was usually related to the use of an
out-dated bedrail model and incorrect assembly and that bedrails did not appear to
increase the risk of falls or injury from falls (Healey et al., 2008a). The studies included
in this review had several methodological limitations including: confounding factors,
such as concurrent changes in staffing and patient case-mix; the concurrent
implementation of additional fall prevention interventions; and changes in the health or
mobility of the patient cohort over the duration of the study.

There are only a few studies that have investigated the effects of environmental risk
factors on the risk of falling in hospitals. Donald et al. (2000) studied rates of falls on
carpet floors in elderly care rehabilitation wards in comparison with existing vinyl floors.
In this trial, seven of 28 participants in rooms with carpet floors had a total of 10 falls,
while one of 26 participants in rooms with vinyl floors had one fall. The difference
between the risk of falling on carpeted floors compared with vinyl floors was borderline
significant (RR 8.3, 95%CI 0.95, 73.0, p=0.05) (Donald, Pitt, Armstrong & Shuttleworth,
2000). There were several limitations to this study which may make it difficult to detect
any effect of the intervention, including: small participant sample size; potential
confounding effect of examining the effects of another intervention (two modes of
physiotherapy) concurrently with the comparison of the flooring types in the same
cohort; lack of baseline data; and low overall fall rates. The findings of the study by
Donald et al. (2000) are not conclusive and further research is needed to evaluate the
effect of flooring type on the risk of falls for patients in a sub-acute setting.

Another aspect relating to the environment in hospital settings are staff related issues.
For example, staff availability and their knowledge of and attitude to fall prevention may
be important factors in reducing falls and fall-related injury.

Dunton et al. (2004)

conducted a study evaluating the relationship between three aspects of nursing staffing
(nursing hours per day, skill mix and percentage of contract nursing hours) and the
patient fall rate for four types of acute care units in the USA. Higher fall rates were
associated with fewer nursing hours per patient day and a lower percentage of
registered nurses (Dunton, Gajewski, Taunton, & Moore, 2004). This was a large
retrospective study involving 1836 nursing units, however the data were only collected
for a short time period (3 months) and may have been confounded by variations in fall
reporting rates between nursing units. Although there is limited research in this area,
the considerable variations in fall rates between institutions of similar case-mix suggest
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that staffing levels and skill may have an effect on fall rates (Oliver, 2007). Lower
staffing levels have been shown to be significantly associated with an increase in fall
rates in acute specialty units (Whitman, Kim, Davidson, Wolf, & Wang, 2002). Staffing
levels are likely to be influential on fall rates among those patients in sub-acute settings
who are at high fall risk and may require additional surveillance, such as patients with
cognitive impairment. However, further research is needed to investigate the
association between staffing levels and skill level and fall rates in sub-acute settings.

While ensuring that a patient’s environment is safe is considered to be a routine fall
prevention strategy (Australian Commission on Safety and Quality in Healthcare,
2009), there is little published evidence concerning the effects of environmental factors
on the incidence of falls in sub-acute settings. It may not always be easy to separate
the effects of the intrinsic (person-specific) and extrinsic (environmental) causes of falls
in hospital. For example, poor lighting or trip hazards may compound the patientspecific risks, such as poor vision, muscle weakness or cognitive impairment.
However, further research is needed to determine the impact that the physical hospital
environment and staffing levels and attributes (e.g. knowledge and attitudes) have on
the risk of falling in a sub-acute hospital setting. Evidence to provide options to reduce
environmental risk factors may be particularly important for patients with cognitive
impairment, who are already at high risk of falls.

2.5.1.7 Syncope and hypotension
Syncope is defined as a transient and self-limiting loss of consciousness and is a
recognised cause of falls in people of any age (Parry & Kenny, 1999). Some of the
common causes of syncope in older people are vasovagal syncope, orthostatic
hypotension and cardiac arrhythmias. Some causes of syncope, such as post-prandial
hypotension or Parkinson’s disease, may be modifiable.

Vasovagal syncope, or fainting, is a common cause of syncope and has been reported
to be the cause of up to 66% of syncopal episodes presenting to the emergency
department (Tan & Parry, 2008). Symptoms preceding vasovagal syncope include
pallor, sweatiness, dizziness and abdominal discomfort, although this prodrome is not
always seen in the older person (Tan & Parry, 2008).

Common precipitants of

vasovagal syncope include prolonged standing, particularly in hot or confined
conditions, fasting, dehydration, fatigue, alcohol, acute febrile illnesses, pain and
hyperventilation. Much of the knowledge about the pathophysiology of vasovagal
syncope is based on research involving adolescents and young adults.

The

prevalence and the mechanisms underlying vasovagal syncope in older adults are
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poorly understood and the incidence of vasovagal syncope and its association with falls
has not been established in a sub-acute setting.

Orthostatic hypotension, defined as a fall in systolic blood pressure of 20mmHg or
more or a drop in diastolic blood pressure by at least 10mmHg within 3 minutes of
standing and also known as postural hypotension, refers to a drop in blood pressure
when standing from either the sitting or lying position (Heitterachi, Lord, Meyerkort,
McCloskey, & Fitzpatrick, 2002). Orthostatic hypotension may cause dizziness or a
syncopal event and is associated with an increased risk of falls (Lord et al., 2007; Ooi,
Hossain, & Lipsitz, 2000). Orthostatic hypotension is relatively common, affecting up to
33% of geriatric patients in sub-acute settings (Low, 2008). There are a number of
causes of orthostatic hypotension, several of which have been shown to be prevalent in
patients in hospitals, including:
•

certain medications, such as anti-hypertensives, diuretics, anti-depressants and
medications for Parkinson’s disease (Mets, 1995);

•

some medical conditions such as stroke, depression, Parkinson’s disease and
diabetes (Lord et al., 2007); and

•

following periods of bedrest (Ooi, Barrett, Hossain, Kelley-Gagnon, & Lipsitz,
1997; Weiss, Grossman, Beloosesky, & Grinblat, 2002).

A study investigating the prevalence of orthostatic hypotension in patients with organic
dementia who were admitted to a psychogeriatric unit found that orthostatic
hypotension occurred in up to 52% of the patients (Passant et al., 1997).

The

combination of dementia and orthostatic hypotension was shown to be associated with
an increased risk of falls and fall-related fractures, compared to patients with dementia
who did not have orthostatic hypotension (p<0.01). Passant et al. (1997) compared the
incidence of orthostatic hypotension between three different types of dementia,
however a control group was not included.

Post prandial hypotension is a reduction in systolic blood pressure of 20mmHg or more
after eating a meal. Post prandial hypotension has been reported to occur commonly
(up to 67%) in older people in hospital and residential settings and has also been
shown to be exacerbated by standing (Le Couteur, Fisher, Davis, & McLean, 2003;
Vloet, Pel-Little, Jansen, & Jansen, 2005). The study by Le Couteur et al. (2003)
reported that a decrease in systolic blood pressure to less than 115mmHg after a meal
was associated with an increased risk of falling. Selective serotonin reuptake inhibitors
(OR 4.3, 95%CI 1.4, 13.1; p=0.006) and psychotropic medications (OR 5.2, 95%CI 1.4,
19.2; p=0.007) were also associated with low post prandial systolic blood pressure,
which may indicate that this is a mechanism for their association with falls. However,
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there were no details of the dosage and type of psychotropic medications that were
associated with post prandial hypotension. Further research is needed to determine the
prevalence of post prandial hypotension in patients in sub-acute settings and any
association between psychotropic medication use and post prandial hypotension.

Syncope particularly that related to orthostatic hypotension is prevalent in older
hospitalised people and also in patients with dementia (Low, 2008; Passant et al,
1997). The combination of dementia and orthostatic hypotension may have an additive
effect for the risk of falls and fractures. These effects may have a large impact on the
incidence of falls in sub-acute settings, where a high proportion of older patients may
have both dementia and orthostatic hypotension.

Further research is needed to

determine if the presence of orthostatic hypotension also increases the risk of falls and
fall-related injury in patients with other forms of cognitive impairment.

2.5.2 Non-modifiable fall risk factors
2.5.2.1 Previous fall history
Previous studies have shown that people who have suffered from at least one fall are
at a greater risk of falling again during their hospitalisation (Evans et al., 2001; Gluck et
al., 1996; Halfon, Eggli, Van Melle, & Vagnair, 2001; Oliver et al., 2004).

The

percentage of recurrent fallers varies between studies, with as many as 40% of all
patients who have fallen once falling again during their admission in acute and subacute hospitals (Gaebler, 1993; Guillemin et al., 2008; Vassallo et al., 2002). Vassallo
et al. (2002) in a prospective observational study investigated the characteristics
associated with recurrent fallers in a sub-acute setting. In that study 32% of patients
who fell were responsible for 56% of total falls. For patients who have experienced
more than one fall, it has been shown that the circumstances or characteristics of the
first fall were often repeated in subsequent falls (Gaebler, 1993; Morse et al., 1985).
Gaebler et al. (1993) examined the characteristics of single and recurrent fallers in an
acute hospital and found that for 58% of multiple fallers the type of fall was replicated
and 64% of subsequent falls occurred in the same location (Gaebler, 1993). There
was no statistical analysis of any association between the type or location of each fall
for recurrent fallers. The identification of a patient’s previous fall history and any fall
pattern may help to prevent further falls and fall-related injury.

2.5.2.2 Age
The risk of falling has been shown to increase with increasing age for people in the
community (Exton-Smith, 1977; Lord, 1993), however the evidence regarding the
effects of age and the risk of falling in hospitals is not clear. Several studies have
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shown that patients in hospital and aged over 80 years have an increased risk of falling
(Healey, 2011; Passaro et al., 2000; Schwendimann, Buhler, De Geest, & Milisen,
2008). In a systematic review, age was not consistently identified as a significant factor
for a patient’s risk of falling in hospitals (Oliver et al., 2004). This systematic review
analysed 13 studies relating to falls in hospital patients, however the meta-analysis of
these studies is limited to the risk factors chosen for the initial study by the researchers
and only one study included age as a risk factor. A study by Halfon et al. (2001) in an
acute hospital in Switzerland found that the risk of being a faller increased with
increasing age and was at its highest in patients aged over 85 years, whose fall rate of
5.61 falls/1000 bed days was more than double that of patients aged 66 to 75 years
(2.29 falls/1000 bed days). Similarly, Healey et al. (2008b) found that the incidence of
falls was highest in patients aged over 85 years in a retrospective analysis of fall data
from 472 English and Welsh acute and sub-acute hospitals (Healey et al., 2008b). The
effect of age on falling was based on the combined hospital fall data and there was no
sub-group analysis for sub-acute hospitals.

The effect of age may be dependent on the specific setting and it may be that age
alone is not a critical risk factor for hospital patient falls. That is, while older people fall
frequently in hospitals, it may be other factors that are more prevalent with increased
age, such as cognitive impairment or decreased mobility, which are the major
contributors to falls, rather than the age of the patient. Further investigation is needed
to differentiate between the effects of age and other fall risk factors in sub-acute
settings.

2.5.2.3 Pre-existing medical conditions
A patient’s diagnosis or pre-existing medical condition may increase their risk of falling.
In sub-acute settings, up to 46% of patients have been reported as falling at least once
during their admission, with high rates being reported for specific clinical groups, such
as stroke (Forster & Young, 1995; Nyberg et al., 1997; Stolze et al., 2004). This is
most likely due to the complex symptoms and impaired functional status associated
with the patient’s medical diagnoses. For example, hypoxemia, dyspnoea, fatigue and
disease-related factors for chronic obstructive pulmonary disease have been reported
to be significantly associated with balance impairment and falls in these patients
(Ozalevli, Ilgin, Narin, & Akkoclu, 2011). Several diagnostic related groups (dementia,
delirium, stroke, respiratory and complex neurological, complex hip and femoral
conditions) have been associated with an increased risk of falls and increased
healthcare resource utilisation in acute hospitals (Hill et al., 2007).
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Falls by patients with stroke may occur at high rates in inpatient rehabilitation settings,
where the incidence of falls for these patients has ranged from 20% to 48% (Suzuki et
al., 2005).

It has been reported that nearly one-third of stroke patients who fall

sustained serious injuries (Teasell, McRae, Foley, & Bhardwaj, 2002). Risk factors for
falls among patients with stroke undergoing inpatient rehabilitation have included
impaired balance, visuospatial hemi-neglect and impaired performance of activities of
daily living (Campbell & Matthews, 2010). There has also been a reported association
between post-stroke cognitive impairment and falls (Suzuki et al., 2005; Teasell et al.,
2002).

Other neurological diseases may also lead to falls, as disturbances of balance and gait
are frequent symptoms in neurological patients. A retrospective study examining the
prevalence of falls in neurological inpatients found that falls were most frequent in
patients with Parkinson’s disease (62%) or polyneuropathy (48%) (Stolze et al., 2004).
The frequency of falls in an acute hospital in patients with a neurological disorder was
twice as frequent as in an age-matched population living in the community (Stolze et
al., 2004).

Limitations of this study included the lack of details of the matching

procedure or the demographic characteristics of the matched cohorts. Falls in patients
with a neurological disorder may also be linked to the medications used, such as
medications to lower blood pressure or psychotropic medications.

Patients in sub-acute settings often have a diagnosis which may increase their risk of
falling and their co-morbidities may be complex. These pre-existing medical conditions
need to be taken into account when implementing fall prevention strategies, for
example, patient education to prevent falls, which may be effective for a patient after
hip fracture, may not be suitable for a patient with receptive dysphasia as the result of a
stroke.

2.5.3 Fall-related injury risk factors
Several risk factors may increase the risk of sustaining a fall-related injury. Nutritional
risk factors, such as low vitamin D levels, may affect bone strength and quality and
may predispose people who fall to sustaining injury, particularly fracture (Tinetti,
Doucette, Claus, & Marottoli, 1995).

Osteoporosis and osteomalacia are risk factors

which may also increase susceptibility to fall-related fractures.

Osteoporosis, with

changes in bone structure (mass and quality) resulting in a weakening of bone, is
common in older people.

Factors that increase the risk of osteoporosis include

reduced physical activity, low dietary calcium, smoking, alcohol consumption and
medications, such as corticosteroids (Kanis, 2002; Osteoporosis Australia, 2012). Low
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bone mineral density (bone mass) has been shown to increase fracture risk by up to
three times when comparing ambulatory females in residential care with their
community-dwelling counterparts (Chandler et al., 2000).

Osteomalacia is an

inadequate mineral deposit in bone, due to vitamin D deficiency. Low vitamin D levels
result in decreased bone strength and increased susceptibility to fracture.

The

incidence of deficiency of vitamin D (levels < 25nmol/L) in Australia has been reported
in 67% of geriatric hospital admissions and in 61% of people experiencing hip fractures
(Nowson et al., 2004). Frail, hospitalised older people are often vitamin D deficient or
depleted, through a lack of exposure to sunlight and a low dietary intake (Allain &
Dhesi, 2003).

In addition, there is increasing evidence that vitamin D deficiency, gait disorders and
cognitive decline are interrelated. It has been reported that vitamin D acts on multiple
targets, such as muscles, bones and the central nervous system (Annweiler &
Beauchet, 2012; Beauchet et al., 2011; Chapuy et al., 1992). Vitamin D deficiency has
been associated with an increased risk of falling in the community and in long-term
care facilities (Bischoff-Ferrari et al., 2009; Bischoff-Ferrari, et al., 2004).

Recent

research suggests that the effect of vitamin D on falling may be a consequence of
muscle weakness, abnormal gait and changes in cortical gait control (Annweiler &
Beauchet, 2012; Beauchet et al., 2011). The effects of vitamin D deficiency on muscle
strength, gait and cognition have not been examined in a sub-acute setting.

Pre-injury warfarin use has been shown to have an adverse effect on outcome
(mortality) in older patients who present in trauma centres, having sustained an injury
from a fall from a standing position (Howard et al., 2009; Sarani et al., 2009).

In the

study by Sarani et al (2009), pre-injury warfarin use was significantly associated with
an increased risk of dying (OR 1.54, 95%CI 1.09, 2.19, p=0.015) after a fall from
standing (Howard et al., 2009). The findings of the Sarani et al. (2009) study highlight
the importance for rapid post fall clinical management for older people who sustain a
fall-related head injury and for unwitnessed falls, in which the occurrence of head
trauma may be unknown. The incidence of warfarin use and the effects of warfarin on
the severity of fall-related injury have not been investigated in sub-acute settings.

There are a small number of studies that have investigated risk factors that are
predictors of fall-related injuries in hospitals (Mion et al., 2012; Vassallo et al., 2005a).
A retrospective study (Mion et al., 2012) in 16 general medical and surgical wards in a
US hospital found that several medication classes were associated with an increased
risk for fall-related injury: the use of two or more psychotropic medications (OR 3.26,
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95%CI 1.20, 8.90); diuretics (OR 1.53, 95%CI 1.03, 2.26); and selective serotonin
uptake inhibitors (OR 1.04, 95%CI 1.04, 2.67). In that study the mean age of patients
was 63.3 years (SD 15.8). Another study in three geriatric rehabilitation wards in a UK
hospital did not identify any significant differences that discriminated fallers sustaining
no injury from those sustaining injury (Vassallo et al., 2005a). In that study the mean
age of patients was 81.8 years (SD 7.43). The conflicting findings of these two studies
may be the result of differences in the patient cohorts, in particular the mean age of
patients, and in the hospital settings. Based on the current evidence, it is not possible
to predict those patients in sub-acute settings who will sustain a fall-related injury. High
rates of falls in sub-acute settings highlight the need for further research to determine if
any characteristics of patients in sub-acute settings increase the risk of sustaining a
fall-related injury.

2.5.4 Summary of fall risk factors and implications for sub-acute settings
Many of the risk factors discussed in this literature review are prevalent in patients in
sub-acute settings.

However, the generalisability of evidence from acute hospital

studies to sub-acute settings is not clear. Evaluation of the findings for risk factors in
sub-acute settings have been difficult because of the small number of studies and the
diversity in the patient characteristics and fall risk factors that have been investigated.
This section summarises the key findings for fall risk factors in hospitals and the
relevance to sub-acute settings.

Several modifiable fall risk factors, such as incontinence, psychotropic medication use
and mobility impairment, are prevalent in sub-acute settings, however few studies have
investigated these risk factors in this environment.

Cognitive impairment has been

consistently shown to be a significant independent risk factor for falling and recurrent
falls for sub-acute patients (Chen et al., 2011; Harlein et al., 2009; Morrison et al.,
2011). The effect of cognitive impairment on the risk of recurrent falls is important, as
recurrent fallers have been shown to be responsible for a significant proportion of the
total falls in sub-acute settings (Vassallo et al., 2002). Cognitive impairment also has
considerable impact on morbidity and mortality post-fall (Borbasi et al., 2006;
Cunningham & Archibald, 2006; Fick, Hodo, Lawrence, & Inouye, 2007; Shaw, 2002;
Vassallo et al., 2009). The presence of cognitive impairment also appears to interact
with other fall risk factors to further increase the risk of falling in patients in sub-acute
services. For example, dementia and orthostatic hypotension are both independent
significant predictors of falls for sub-acute patients and the combination of dementia
and orthostatic hypotension has been shown to be associated with an increased risk of
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falls and fall-related fractures compared with patients with dementia without orthostatic
hypotension (Passant et al., 1997).

One of the main aims of reducing falls is to reduce fall-related injury. Diminished bone
strength and vitamin D deficiency are common for patients in sub-acute settings
(Nowson et al., 2004), leading to these patients being more susceptible to fall-related
injuries. There is also an increased risk of fall-related injuries and the prognosis after
falling is worse for patients with cognitive impairment compared with patients who are
cognitively intact (Borbasi et al., 2006; Cunningham & Archibald, 2006; Fick et al.,
2007; Shaw, 2002; Vassallo et al., 2009).

The evidence suggests that cognitive impairment, in particular, has a substantial
impact on falls and fall-related injury in sub-acute settings.

A high proportion of

patients in sub-acute settings have cognitive impairment (Vassallo et al., 2003) and the
numbers are likely to increase with the ageing population. The diversity of fall risk
factors associated with cognitive impairment and the lack of evidence for effective fall
prevention strategies for these patients (Hill, 2011) represent a major challenge to
reducing falls by patients in sub-acute settings.

2.6 Fall risk screening and assessment
Fall risk screening and fall risk assessment are mechanisms for identifying patients at
high risk of falls. Screening is a brief process that primarily aims to identify patients at
high risk of falls. In the hospital setting a fall risk screen may be used to identify
patients who require a more detailed fall risk assessment. Fall risk assessment is a
more detailed process than screening and aims to identify modifiable fall risk factors for
which interventions may help reduce the risk of falling.

Fall risk assessment tools (FRATs) are designed to identify people at high risk of falls
and to identify the factors that increase their risk of falling. The main purpose of a
FRAT is to allow for the efficient targeting of fall prevention strategies (Healey, Monro,
Cockram, Adams, & Heseltine, 2004). The term ‘fall risk assessment tool’ is used to
describe a number of types of tools, including fall risk factor checklists and numerical
risk prediction tools that aim to predict the risk of future falls. Fall risk factor checklists
are assessment tools that prompt staff to identify common modifiable fall risk factors,
where it could be possible to reduce harm through a plan of care for each risk factor
identified. Fall risk prediction tools aim to predict the individual patient’s risk of falling,
based on a numerical score calculated from assessed risk factors. These differ from
the modifiable risk factor checklists in that they may include risk factors that predict falls
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but which are not modifiable, such as age. The purpose of numerical prediction tools is
to allow targeting of fall prevention interventions to those patients identified as ‘high
risk’, particularly where the intervention may be limited in terms of availability or cost
(e.g. bed alarms) (Oliver & Healey, 2009; Oliver, Healey, & Haines, 2010).

Several reviews have indicated that many FRATs that are being used in hospital
settings lack evidence-based derivation, weighting and validation, resulting in limited
clinical usefulness (Australian Commission on Safety and Quality in Healthcare, 2009;
Myers, 2003; Oliver, 2008; Oliver et al., 2004). Several fall risk prediction tools which
have had predictive analyses performed and which meet the gold standard criteria for
clinical risk assessment tools (Wyatt & Altman, 1995) include:
•

the Peter James Centre Falls Risk Assessment Tool, a multidisciplinary tool
which has demonstrated a sensitivity of 0.73 in the classification of fallers
(95%CI 0.55, 0.90) and a specificity of 0.75 (95%CI 0.66, 0.83) (Haines,
Bennell, Osborne & Hill, 2006);

•

the Falls Risk for Hospitalised Older People (FRHOP), a multidisciplinary tool
developed in a sub-acute setting, with a sensitivity of 0.57 in the classification of
fallers and specificity of 0.68 (Hill et al., 2004);

•

the Downton Index, which has been shown to have a high sensitivity (0.91) in
the classification of fallers and a low specificity (0.27) in patients with stroke
who were in a sub-acute setting (Nyberg, Lars & Gustafson, 1996);

•

the Morse Falls Score, developed and validated in North American long-term
care and rehabilitation settings, and which has demonstrated a sensitivity of
0.78 in the classification of fallers and a specificity of 0.83 (Morse, Black,
Oberle, & Donahue, 1989);

•

the STRATIFY tool, developed and tested in UK acute and sub-acute hospitals.
In the initial evaluation, the STRATIFY was validated in the cohort in which it
was developed (sensitivity of 0.93 in the classification of fallers and specificity of
0.88) and then retested in a remote cohort (sensitivity of 0.92 and specificity of
0.68) (Oliver et al., 1997);and

•

the modified STRATIFY tool, tested in two Canadian acute hospitals. A logistic
regression model led to weights for a risk score on a 30-point scale. A risk
score of 9 or more gave a sensitivity of 0.91 and specificity of 0.60
(Papaioannou et al., 2004).

These studies demonstrated a range of predictive accuracy measures, with few tools
achieving acceptable levels of sensitivity and specificity. Even where a tool has shown
good internal validity in its original setting and study, this may not always translate to
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other settings and populations (Haines, Hill, Walsh & Osborne, 2007b; Oliver et al.,
2008).

2.6.1 Fall risk prediction tools validated in multiple settings
The two most widely validated numerical prediction tools for use in the hospital system
are the Morse Falls Score (Morse et al., 1989) and the STRATIFY (Oliver et al., 1997).
These two tools are the only ones which have been prospectively validated in two or
more cohorts, with appropriate tests of predictive validity, and are discussed in more
detail below.

The Morse Falls Score consists of six scored items which can be administered easily
using a chart audit or direct observation. The items rated are: history of falling;
presence of a secondary diagnosis; use of an ambulation aid; intravenous therapy;
type of gait; and mental status. A score of 45 or higher is considered to predict a high
risk of falls and a score of 20 or lower indicates a low risk for falls (Morse et al., 1989).
The STRATIFY consists of five risk factors: presenting with a fall or fall on the ward;
agitation; visual impairment; frequent toileting; and impaired ability to transfer or walk.
Scores of 2 or more are considered to indicate a high risk (Oliver et al., 1997).

In a systematic review of all hospital FRATs, it was found that only the Morse Falls
Score and the STRATIFY had been widely validated, but that even for these tools the
Youden Index (which provides an indicator of overall test accuracy, with a maximum
possible score of +1) was only around 0.3, meaning that their ability to predict a fall
was relatively weak (Haines et al., 2007b). Similarly, in a systematic review of nine
validation studies of the STRATIFY tool in various countries, the predictive values
varied considerably according to the population and the setting and the specificity and
positive predictive values were generally too low for the tool to be operationally useful
in fall prevention in hospitals (Oliver et al., 2008). In a prospective validation study, two
tools (STRATIFY and Downton Score) were compared with nurses’ clinical judgement
(largely based on wandering behaviour) in a cohort of 200 geriatric patients (Vassallo,
Poynter, Sharma, Kwan, & Allen, 2008). The single item of ‘wandering’ identified by
nurses conferred better predictive accuracy than either of the formal scores, but a
significantly lower sensitivity. Design-related bias in evaluations of FRATs may explain
the variability in reported predictive accuracy between studies. A systematic review by
Haines et al. (2007b) examining publications evaluating FRATs found that retrospective
evaluations had significantly higher Youden Indices compared with prospective
evaluations. The evidence suggests that high predictive accuracy of FRATs across
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multiple settings may not be achievable, particularly in hospital settings, where periods
of observation (i.e. length of stay) are usually quite short.

The current limitations associated with FRATs highlight the need to re-evaluate how
these tools may contribute to managing fall risk. There are several key points about
the use of fall risk prediction tools in clinical practice. Firstly, any fall risk prediction tool
should be validated in the setting and population in which it is to be used. Secondly, if
the positive predictive value is low then there is a risk that fall interventions will be
poorly targeted, with most patients being deemed as high risk.

Thirdly, some

components of FRATs, e.g. confusion and urinary incontinence, may vary from day to
day, possibly making a one-off risk assessment at admission of limited value. Finally,
fall risk assessment in itself is not an intervention and once a patient is identified as
being at high risk, the appropriate actions to modify that risk need to be put in place. A
key role of FRATs is to prompt staff to implement fall prevention strategies for the
identified fall risk factors.

2.6.2 Fall risk assessment tools in fall prevention
There is evidence that the use of a fall risk screen or assessment tool to direct multifaceted interventions in hospital may reduce the number of falls (Cumming et al., 2008;
Dykes et al., 2010; Haines et al., 2004; Healey et al., 2004). One cluster randomised
controlled trial (RCT) demonstrated that the use of an IT-based fall risk assessment
successfully reduced the rate of falls in an acute hospital (Dykes et al., 2010). That
study used a valid fall risk assessment scale in the development of a health information
technology application that assisted in the targeting of fall prevention interventions at
the bedside. Two studies, one conducted in a sub-acute setting in Australia (Haines et
al., 2004) and one conducted in both acute and sub-acute wards for the elderly in
England (Healey et al., 2004), reported a 30% reduction in falls as a result of a fall risk
assessment and prevention program, with targeted interventions. The interventions
used by these studies included: posting a fall risk alert sign above the bed; medication
review; referral to physiotherapy; education about preventing falls; provision of hip
protectors; and environmental changes (e.g. bed height, call bell position).

These

studies included patients with cognitive impairment. The reductions in fall rates
reported in these studies reflected the overall effect of the intervention for all patients,
however it is not clear whether these interventions were effective at reducing falls in the
cognitively impaired patients.
Several non-randomised studies using FRATs as numerical prediction tools have also
shown significant decreases in falls and/or fall-related injuries (Barker, Kamar, Morton,
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& Berlowitz, 2009; Barry et al., 2001; Fonda et al., 2006; Von Renteln-Kruse & Krause,
2007). A study evaluating a fall prevention program for older long-stay patients in an
Irish community hospital used a FRAT which categorised risk as either low, medium or
high, based on the risk factors: age; gender; gait; sensory deficit; history of falling;
medication; medical history; current medical condition; and mobility (Barry et al., 2001).
Those identified as being at a high risk of falling were fitted with hip protector pads. In
addition, an environmental audit was completed and risk factors intrinsic to each
patient were assessed and corrective action was taken, e.g. mobility assistance,
replacement of unsuitable footwear or vision problem correction. Data were collected
for three 1 year periods, pre-intervention and 1 year and 2 years after the
implementation of the falls intervention program. There was no significant change in
the number of fallers or the total number of falls. Comparisons between the second
year period and the pre-intervention period demonstrated significant decreases in the
number of falls resulting in injury (2.7% and 38.0% respectively, p<0.01), falls resulting
in fracture (0.0% and 20.5% respectively, p<0.05) and falls resulting in minor (soft
tissue) injury only (15.4% and 38.5% respectively, p<0.05).

There were several

limitations to that study, including: no analysis of predictive validity of the FRAT used in
the study and no evidence of any previous validation of the tool; although all people
identified as high risk were encouraged to wear hip protectors, the proportion of high
risk patients who had the strategy implemented successfully was not reported; and the
effectiveness of the individual components of the program were not able to be
determined because of the multifactorial nature of the program.
A study conducted in aged care wards in an Australian hospital used the Fall Risk
Assessment Scoring System (MacAvoy, Skinner, & Hines, 1996) in a multifactorial fall
prevention program (Fonda et al., 2006). As a large number of patients were identified
as being ‘at risk’, based on the Fall Risk Assessment Scoring System tool cut off score
of 10, patients were further categorised as ‘super high-risk’ based on a cut off score
higher than 15, to provide a priority focus for staff.

A multifactorial intervention

approach included a range of strategies, such as bed alarms, toileting protocols, lowlow beds, night sensor lights and a volunteer program. Comparisons between the data
from a 2-year follow up period with the baseline (pre-intervention) period showed
significant reductions in the number of falls/1000 bed days (10.1 and 12.5 respectively;
p=0.001) and in the number of falls resulting in serious injuries (fractures, head injuries
or death; 0.17 and 0.73/1000 bed days respectively, p<0.001).

The lack of any

previous reliability of predictive accuracy analyses of the Fall Risk Assessment Scoring
System was a limitation.
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A study by von Renteln-Kruse et al. (2007) evaluated the effects of a prevention
program on the incidence of falls in geriatric hospital wards in Germany. Fall risk was
assessed using the STRATIFY, with its original items 1 and 5 adapted (Item 1 was
modified to identify any fall in the last 2 months before hospitalisation; Item 5 was
modified to be the sum of the Barthel Index mobility item scores for ‘transfer’ and
‘walking’).

The intervention included: fall risk assessment on admission and

reassessment after a fall; risk alert; additional supervision and assistance with the
patient’s transfer and use of the toilet; provision of an information leaflet; individual
patient and caregiver counselling; encouragement of appropriate use of eyeglasses,
hearing aids, footwear, mobility devices, and staff education. There was a significant
reduction in the incidence of falls, but not injurious falls, between the baseline period
(10.0 falls/1000 hospital days) and after the implementation of the multifactorial fall
prevention program (8.2 falls/1000 hospital days; p<0.001).

However, reliability or

predictive analyses were not reported for this modified version of the STRATIFY.
A longitudinal study involving a 9 year evaluation of the implementation of a targeted
fall prevention program (the 6-PACK falls prevention program) in an acute hospital
reduced fall injuries, but not the number of falls (Barker et al., 2009). A key element of
the 6-PACK falls prevention program is the fall risk prediction tool, the TNH-STRATIFY,
and its inclusion on the nursing care plan, requiring regular review and sign off by
nursing staff (Barker, Kamar, Graco, Lawlor, & Hill, 2011b). The TNH-STRATIFY was
developed and validated in an acute hospital and was modified from the STRATIFY
(Oliver et al., 1997), based on local data at The Northern Hospital (Barker et al.,
2011b). The modifications include: the addition of the risk factors of increased age,
impaired balance, and drug and alcohol-related problems; the broadening of the
agitation item of the STRATIFY to include being confused, intellectually challenged
and/or impulsive; and increased weighting of the risk factor of a fall during the current
admission (3 points instead of 1) (Barker et al., 2011b). Compared to the original
STRATIFY tool, the TNH-STRATIFY was shown to have higher sensitivity (0.35 vs.
0.65, p=0.016) and lower specificity (0.93 vs. 0.79, p<0.001) in classification of fallers
(Barker et al., 2011b). The reduction in fall injuries was substantial and sustained in
the earlier longitudinal study evaluating the implementation of the 6-PACK prevention
program (Barker et al., 2009). There was no change in fall rates for the 3 years preintervention compared with the 7 years during the intervention.

The fall injury

rates/1000 bed days during the pre-intervention period (1999:1.55, 2000:1.39,
2001:1.65) were significantly higher than those during the intervention period (2002:
1.31, 2003:0.98, 2004:0.61, 2005:0.65, 2006:0.71, 2007:0.68; p<0.001).
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A number of factors were identified that drove this improved outcome: identification of a
local problem; involvement of clinical staff at all stages; the development and use of a
FRAT to guide the delivery of simple interventions; integration of processes into daily
clinical practice; and creating systems that demanded staff accountability (Barker et al.,
2011a). The 6-PACK falls prevention program is currently under investigation in a
large RCT (Barker et al., 2011a).
In summary, the use of fall risk screening or assessment to predict level of fall risk in a
sub-acute setting may be less relevant compared with other settings. However, the use
of these tools to direct resources to appropriate patients plays an important role in
providing cost-effective fall prevention programs. Previous studies have involved
multifactorial interventions and it is difficult to determine the efficacy of the individual
components of these fall prevention programs, including the use of a FRAT. In a few
of the successful fall prevention trials, some components were made available to all
patients regardless of their risk score (Barry et al., 2001; Fonda et al., 2006; Von
Renteln-Kruse & Krause, 2007), suggesting that the implementation of fall prevention
strategies were not necessarily being guided by the risk factors identified using the
FRAT. Further research is required to determine the practical clinical benefit of FRATs
and to demonstrate the direct link between fall risk assessment and meaningful fall
prevention actions in sub-acute settings.

2.7 Fall prevention interventions
Effective interventions to prevent falls and fall-related injury in older people in hospitals
are important. In fall prevention, interventions can be applied to all people within an ‘at
risk’ group or can be selectively applied based on an individualised risk assessment.
The Australian Commission on Safety and Quality in Healthcare guidelines (2009)
classify interventions as:
• targeted at single risk factors — ‘single interventions’
• targeted at multiple risk factors (Cameron et al., 2012; Lamb, Hauer & Becker, 2007)
i. ‘multiple interventions’ — where everyone receives the same, fixed
combination of interventions
ii. ‘multifactorial interventions’ — where people receive a combination of
interventions, which are tailored to the individual, based on an individual
assessment.

The overall evidence for single, multiple and multifactorial interventions will be
reviewed first, followed by a more detailed review of specific interventions (Section
2.7.3).
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2.7.1 Single interventions in sub-acute settings
There have been a number of RCTs and longitudinal studies evaluating the
effectiveness of single interventions in sub-acute settings (Table 2.1). Four of these
studies showed a significant reduction in fall rates (Bischoff-Ferrari et al., 2003; Haines,
Hill, Bennell, & Osborne, 2006c; Haines, Hill, Bennell, & Osborne, 2007a; Haines et al.,
2011). Two studies showed borderline significant decreases in fall rates (Donald et al.,
2000; Haumschild et al., 2003) and only one study reported a significant reduction in
fall-related injury (Hanger, et al., 1999).

There is some evidence that additional

physiotherapy in sub-acute wards significantly reduces the risk of falling (Cameron et
al., 2012).
A common feature of the studies which demonstrated significant reductions in fall rates
was the targeting of the intervention to specific high risk fall groups.

Bischoff-Ferrari

(2003) compared vitamin D and calcium supplementation with calcium supplementation
only in a sample of older women in a sub-acute long-stay geriatric unit. The target
group were vitamin D deficient, which may have increased their risk of falling. The
supplementation of calcium and vitamin D was directly targeted in that study and may
explain the significant reduction in falls (Bischoff-Ferrari et al., 2003). Similarly, the
pharmaceutical intervention in the study by Haumschild et al. (2003) involved a
medication review and interventions regarding medication dosage reduction and
frequency and precautions for drug administration and was focussed on patients at a
high risk of falls. The studies investigating the effects of additional exercise (Haines et
al., 2007a) and patient education (Haines et al., 2006c) on the incidence of falls
included the use of a fall risk assessment tool to target the intervention, as part of a
multifactorial intervention (with the effect of single intervention components subanalysed separately for those who received these interventions).

Several limitations exist for the research into single fall prevention interventions,
including small sample sizes and lack of a standardised reporting of fall-related
outcomes.

The lack of research for single interventions and the difficulties with

performing meta-analysis for trials of varying design and quality means that the
evidence for single fall prevention interventions in the sub-acute hospital setting is
limited.

2.7.2 Multifactorial and multiple interventions in sub-acute settings
There is moderate evidence now for the effectiveness of multifaceted interventions in
hospital patients (Cameron et al., 2012).

A Cochrane Review of interventions for

preventing falls in older people in care facilities and hospitals reported that
interventions that targeted multiple risk factors (i.e. both multiple and multifactorial
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interventions) were more effective than those targeting single risk factors, particularly
for patients who have longer lengths of stay (Cameron et al., 2012). The studies
evaluating multiple and multifactorial interventions in sub-acute settings are listed in
Table 2.2. The number, type and combination of fall prevention interventions vary
between each intervention trial.

The components of the multifactorial and multiple intervention programs which have
demonstrated significant reductions in the rate of falls and/or fall-related injuries are
listed in Table 2.3. The most common interventions in the multifactorial and multiple
prevention programs included: fall risk assessment or screen; review and
recommendations to change footwear; patient education; and staff education (Table
2.3). Some form of fall risk assessment, either a fall risk checklist or fall prediction tool,
was a component of most of the fall prevention trials with positive outcomes, indicating
that fall risk assessment to identify modifiable fall risk factors may be an important
element of successful fall prevention programs.

Footwear is also important, as it

provides the interface between the older person and the support surface in any
situation when a fall might occur. One study of older patients in a hospital rehabilitation
ward found that 72% of patients wore ill-fitting footwear (Burns, Leese, & McMurdo,
2002). Footwear has been shown to be a factor in falls and fractures in older people in
the community (Berg, Alessio, Mills, & Tong, 1997). Patient and staff education may
be beneficial in a sub-acute setting, helping to increase the knowledge and awareness
of fall prevention and also facilitating the successful implementation of other strategies.
These strategies may improve patient and staff understanding of the importance of
specific risk factors and of individual patient’s risk, which may improve uptake and
compliance with recommended interventions.

The multifactorial nature of these intervention programs makes it difficult to isolate the
effect of the individual interventions and to determine which components contributed to
fall-related outcomes.

The heterogeneity of multifactorial intervention programs, in

terms of the combinations of interventions and the outcomes reported, make
comparisons of the effectiveness of interventions difficult.

A key issue in fall prevention research is the lack of standardised reporting of fall
outcomes. The PROFANE guideline has made recommendations on the reporting of
outcomes in fall prevention trials in community dwelling populations (Lamb, JorstadStein, Hauer, & Becker, 2005). Some of these recommendations, including the use of
a standardised definition of fall events and fall-related injuries and the standardised
reporting of fall and fall-related injury data, are generalisable to hospital settings. In
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Table 2.1 Single falls prevention trials in sub-acute settings
Reference
Study design
Setting
Mean age
Evidence
(years)
#
level
Barreca et
RCT
Rehabilitation
70 (CG)
al. (2004)
Level II
hospital, Canada
67 (IG)

Sample
size

Intervention

Results

23 (CG),
25 (IG)

Additional sit to
stand practice

No statistical difference in fall rates
between CG and IG

BischoffFerrari et al.
(2003)

RCT
Level II

Long-stay
geriatric wards,
Sweden
Participants were
vitamin D
deficient

85.3

122

Vitamin D and
calcium
supplementation
vs. calcium-only
supplementation

Statistically significant reduction in the
number of falls (p<0.01). Statistically
significant improvement in
musculoskeletal functions (p=0.009)

Burleigh et
al. (2007)

RCT
Level II

General
assessment and
rehabilitation
wards, Scotland

84

205

Vitamin D and
calcium
supplementation
vs. calcium-only
supplementation

No statistical difference in fall rates
between CG and IG (RR 0.82, 95%CI:
0.59,1.16)

Donald et al.
(2000)

RCT
Level II

Rehabilitation
ward in a UK
community
hospital

NS

54

Flooring,
additional
exercise (2 x 2
factorial design)

Borderline significant increase in rate of
falls on carpeted floors compared with
vinyl floors (RR 8.3, 95%CI: 0.95, 73;
p=0.05).
No significant difference in falls in
exercise group compared with control
group (RR 0.21, 95%CI: 0.04,1.2;
p=0.12)

Haines et al.
(2006c)

RCT
Level II

Sub-acute/aged
rehabilitation
hospital, Australia

82 (CG
83 (IG)

226

Patient
education*

Statistically significant reduction in the
number of falls in the intervention group
(p=0.007)

Haines et al.
(2007a)

RCT
Level II

Sub-acute/aged
81 (CG
Additional
Statistically significant reduction in the
173
rehabilitation
83 (IG)
number of falls in the intervention group
exercise*
(p=0.007)
hospital, Australia
NS= not specified; BI= before intervention; AI= after intervention; CG= control group; IG= intervention group; RR= relative risk;
#
*sub-analysis for those receiving this single intervention, as part of a multifactorial intervention program; NHMRC evidence hierarchy
(NHMRC, 2000)
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Table 2.1 Single falls prevention trials in sub-acute settings (continued)
Reference
Study design
Setting
Mean age
Sample size
Evidence
(years)
#
level
Haines et al. RCT
Nine wards, acute NS
9586 (CG)
and rehabilitation,
12183 (IG)
(2010)
Level II
Australia

Intervention

Results

Low-low bed

No significant difference in fall rate
or fall-related injury rate

Haines et al.
(2011)

RCT(3-group)
Level II

Acute and subacute wards,
Australia

75.3 (CG)
74.7 (IGmaterials
only)
75.3 (IGcomplete
program)

381 (CG)
424 (IGmaterials
only
401 (IGcomplete
program)

Patient
education

No significant difference in fall rates
for all patients. Significant
interaction between the intervention
and the presence of cognitive
impairment. Fall rates for patients
who were cognitively intact in the
complete program group were
lower than patients in the materialsonly group (adjusted hazard ratio
0.51; 95%CI 0.28, 0.93) and control
group (adjusted hazard ratio 0.43;
95%CI 0.24, 0.78).

Hanger et al.
(1999)

Longitudinal
Level IV

Five elderly care
hospital wards,
New Zealand

NS

987 (BI)
981 (AI)

Bedrail
reduction

No significant difference in fall rates
AI. Statistically significant
reduction in serious injuries in the
intervention group (p=0.008)

Haumschild
et al. (2003)

Longitudinal
Level IV

Rehabilitation
centre, USA

79.6 (B1)
78.5 (A1)

200 (B1)
200 (A1)

Medication
review and
modifications

Borderline significant reduction in
number of falls (p=0.05)

Mayo et al.
(1994)

RCT
Level II

Rehabilitation
hospital, Canada

72.9 (CG)
70.9 (IG)

69 (CG)
65 (IG)

Identification
bracelets

No statistical difference in fall rates

Tideiksaar et
al. (1993)

RCT
Level III-1

Geriatric
evaluation unit,
USA

84

35 (CG)
35 (IG)

Bed alarm

No statistical difference in fall rates

NS= not specified; BI=before intervention; AI=after intervention; CG=control group; IG=intervention group; RR= relative risk;
#
RCT=randomised controlled trial; NHMRC evidence hierarchy (NHMRC, 2000)

43

addition, many studies report data collected solely from incident reporting systems, which
may not reflect the true effect of interventions because of potential underreporting and
sample bias (Section 2.3; Haines et al., 2009b; Hill et al., 2010).

There have been studies which have not demonstrated significant reductions in fall rates,
but which have still provided useful information for clinical practice and further research
(Cumming et al., 2008; Haines et al., 2011). The finding of a cluster RCT (Cumming et al.,
2008) that a targeted multifactorial intervention had no effect on fall rates was inconsistent
with previous RCTs, which had shown a reduction in the risk of falls (Haines et al., 2004;
Healey et al., 2004). This may have been the result of differences in the lengths of stay,
30 days and 20 days in the two previous studies compared with 7 days in the study by
Cumming et al. (2008). It is likely that some fall prevention interventions (for example,
exercise) need more than a few days to take effect. In addition, the intervention period in
the study by Cumming et al. (2008) was relatively short (3 months in each ward). One of
the largest effect sizes in the studies included in a systematic review was found in a study
with an intervention period of 2 years (Oliver et al., 2007). A three-group RCT evaluating
the efficacy of two forms of multimedia patient education compared with usual care found
that fall rates did not differ significantly between the groups.

However, there was a

significant interaction between the intervention and the presence of cognitive impairment,
highlighting the need for further research examining the efficacy of fall prevention
strategies targeted at patients with cognitive impairment.

The effectiveness of interventions of fall prevention interventions has been variable
between studies within hospitals settings (Cameron et al., 2012). This may relate to the
type, intensity and implementation of the intervention, differences in study populations and
variations in methodological quality. Despite the limitations to the existing research, the
evidence suggests that an important component of effective fall prevention programs in
hospital is the identification and management of an individual’s fall risk factors.
Multifactorial and multiple fall prevention programs are more likely to be successful, as
there are usually multiple factors which contribute to a patient’s risk of falling (Cameron et
al., 2012). The combination (and potential interaction) of interventions in multifactorial and
multiple fall prevention programs may produce an overall effect that is greater than the
sum of the individual component interventions. Further research evaluating the effects of
fall prevention interventions in sub-acute settings needs to include the outcomes of the
number of fallers, recurrent fallers and fall-related injuries.
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Table 2.2 Multifactorial and multiple fall prevention trials in sub-acute settings
Reference
Study design
Setting
Mean age Sample size
Evidence
(years)
#
level

Results

Barry et al.
(2001)

Longitudinal
Level IV

Long stay and
rehabilitation
hospital in Ireland

81

156 (BI)
172 (AI)

Reduction in falls and fallers not significant. Statistically
significant decrease in fall-related injury. Only in Year 2
vs. pre-intervention decrease in injurious falls (p<0.01).
In Year 1 and Year 2 vs. pre-intervention decrease in
fractures (p<0.05).

Cumming et
al. (2008)

Cluster RCT
Level II

24 (12 acute and
12 rehabilitation)
elderly care wards
in 12 Australian
hospitals

79

3999

No difference found in overall fall rates during follow-up
between intervention and control wards: 9.26 falls/1000
bed days and 9.20 falls/1000 bed days (p=0.96)
respectively.
Incidence rate ratio, adjusted for individual lengths of
stay and previous fall rates 0.96 (95%CI: 0.72, 1.28)

Fonda et al.
(2006)

Longitudinal
Level IV

Four elderly acute
and rehabilitation
wards in an
Australian
hospital

80

1905 (BI)
2260 (AI-1 year
later)
2056 (AI-2 years
later)

Statistically significant reductions in the number of falls/
1000 bed days (AI 10.1 and BI 12.5; p=0.001).
Statistically significant reduction in the number of falls
resulting in serious injuries (fractures, head injuries or
death)/1000 bed days (AI 0.17 and BI 0.73, p<0.001)

GrenierSennelier et
al. (2002)

Longitudinal
Level IV

A 400 bed
rehabilitation
hospital in France

76

564 (Phase 1)
53 (Phase 2)

Overall decrease in the rate of falls between Phase 1
and Phase 2 (44.6 to 31.0%; p=0.0001), however rate of
falls were declining before the intervention (44.6% to
36.3%; p<0.01).
Statistically significant reduction in the number of
recurrent fallers (p=0.03)

NS= not specified; BI=before intervention; AI=after intervention; CG=control group; IG=intervention group; RCT=randomised controlled trial;
#
NHMRC evidence hierarchy (NHMRC, 2000)
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Table 2.2 Multifactorial and multiple fall prevention trials in sub-acute settings (continued)
Reference
Study design
Setting
Mean age
Sample size
Results
Evidence
(years)
#
level
Haines et al.
(2004)

RCT
Level II

Three sub-acute wards
in an Australian
rehabilitation hospital
Included participants
with and without
cognitive impairment

80

316 (CG)
310 (IG)

Intervention group statistically significant
reduction in falls compared with control group.
(Log rank test, p=0.004).
No difference in injury rates

Healey et al.
(2004)

Cluster RCT
Level II

Four acute and four
rehabilitation wards in
the UK

81

1861 (CG)
1525 (IG)

Statistically significant reduction in falls for IG
(RR 0.71, 95% CI 0.55, 0.90, p=0.006).
No significant difference in incidence of fallrelated injuries

Vassallo et
al. (2004)

Cohort
Level III-2

Three rehabilitation
wards in UK
rehabilitation hospital

NS

550 (CG)
275 (IG)

Control ward had more fallers (20.2% vs. 14.2%;
p=0.033); more falls (170 vs. 72, p=0.045)
compared with intervention ward.
Control ward had more fall-related injuries (8.2%
vs. 4%; p=0.025) compared to intervention ward

Von RentelnKruse and
Krause
(2007)

Longitudinal
Level IV

Elderly acute and
rehabilitation wards in
an acute hospital in
Germany

82

4272 (BI)
2982 (AI)

Statistically significant decrease in fall rate for AI
(8.2 falls/1000 hospital days) compared to BI
(10.0 falls/1000 hospital days; p<0.001).
Incidence rate ratio 0.82 (95% CI: 0.73, 0.92) No
significant change in incidence of fall-related
injuries

Williams et
al. (2007)

Longitudinal
Level IV

Three medical wards
(72 beds) and 17 bed
geriatric evaluation unit
in tertiary teaching
hospital in Australia

79

1357

Statistically significant reduction in falls, 0.95% to
0.8% (95% CI: for the difference -0.14, -0.16,
p<0.001).
No changes in incidence of fall-related injuries
#

NS= not specified; BI=before intervention; AI=after intervention; CG=control group; IG=intervention group; NHMRC evidence hierarchy (NHMRC,
2000)
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Table 2.3 Components of multifactorial and multiple fall prevention trials in sub-acute settings
Barry et
al.
#
(2001)

Cumming
et al.
(2008)

Fonda et
al.
#
(2006)*

GrenierSennelier
et al.
(2002)*

Haines
et al
(2004)*

Healey et al.
(2004)*



Alert wristband






Fall risk assessment/screen




Medication review



Patient education






























Post fall review













Movement alarms

Staff education






Footwear
Hip protectors






Exercise

Williams
et al.
(2007)*





Bedside risk sign
Environmental modifications

Von
RentelnKruse and
Krause
(2007)*





Bedrail review

Vassallo
et al.
#
(2004)*















Restraint reduction/review


Toileting schedules/assist




Urine screening
Low-low
beds,
volunteer
observers

Other interventions

Vision testing
Blood
pressure in
lying and
standing

#

*significant reduction in fall rate; significant reduction in fall-related injuries
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Bedside
commodes



2.7.3 Fall prevention interventions
The fall prevention strategies that have been effective as single interventions or have
been components of the successful multifactorial and multiple intervention programs
reducing falls or fall-related injury are described in more detail in the following sections.
Summaries of the overall levels of evidence, defined by the National Health and
Medical Research Council (NHMRC, 2000), for each intervention, where evidence
exists, are provided. The levels of evidence range from level I, the highest, which
includes systematic review of all relevant RCTs to level IV (lowest), where the evidence
is obtained from studies using case-series designs. These levels of evidence
summarise study designs according to their generally perceived capacity to minimise or
eliminate bias in the study. These classifications do not necessarily reflect the strength
of evidence, as study design is only one factor. There is increasing evidence of the
significant impact of cognitive impairment on the risk of falls and fall-related injuries in
sub-acute settings and so fall prevention strategies for patients with cognitive
impairment are also discussed.

2.7.3.1 Exercise
Exercise may be incorporated into the hospital setting as either individual supervised
exercise or group exercises, which can incorporate balance, strengthening, fitness and
functional activities. There have been a small number of RCTs that have investigated
the effect of exercise on fall rates in hospitals (Barreca, Sigouin, Lambert, & Ansley,
2004; Donald et al., 2000; Haines et al., 2007a; Jarvis, Kerr, & Mockett, 2007).
Barreca et al. (2004) studied the effect on falls of extra sit-to-stand practice for
survivors of stroke.

The study by Donald et al. (2000) evaluated strengthening

exercises performed twice daily in addition to routine physiotherapy.

Jarvis et al.

(2007) examined the impact of additional physiotherapy, comprising of strengthening,
balance and flexibility exercises, on falls in a rehabilitation ward. In a Cochrane review,
the pooled data from the studies by Barreca et al (2004), Donald et al. (2000) and
Jarvis et al. (2007) showed a significant reduction in the risk of falling (RR 0.44, 95% CI
0.20, 0.97) (Cameron et al., 2012). This review identified that there were differences in
the participants in these studies, for example, the Barreca et al. (2004) study involved
patients with stroke, while Jarvis et al. (2007) excluded patients with acute stroke, and
so the pooled result should be treated with caution (Cameron et al., 2012).

A sub-analysis of an RCT evaluating a multifaceted fall prevention program in a subacute hospital setting, analysing the results for participants who received the group
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exercise intervention, demonstrated a significant 50% reduction in falls in the
intervention group (log rank test: p=0.007) (Haines et al., 2007a). Exercises were
tailored to meet the individual abilities of participants. This study reported the subanalysis for those receiving the single intervention of exercise, however, these
participants may also have received up to three other interventions as part of a larger
RCT evaluating a targeted multifactorial intervention program (Haines et al., 2004).
Limitations of this study included: the identification of the patient’s level of fall risk
based on the physiotherapist’s judgement; and patients were not recommended for the
intervention if they were deemed unable to participate in a group exercise intervention,
which may have excluded patients with cognitive impairment. Targeted interventions
that are meaningful and feasible for a patient may improve both the patient’s motivation
to participate and the sustainability of interventions.

There is limited research on the effects of exercise on fall rates in sub-acute settings.
There has been one RCT (Level II evidence) which demonstrated that additional
exercise significantly reduced the fall rate in a sub-acute setting (Haines et al., 2007a).
The current evidence, in addition to evidence from acute hospital and community
settings, suggest that exercise has the potential to reduce falls rates.

2.7.3.2 Fall prevention strategies for patients with cognitive impairment
An important element of fall prevention programs in hospitals is the effective
identification of cognitive impairment on admission and monitoring the patient’s
cognitive status during their hospitalisation.

Cognitive impairment is often under

diagnosed or missed during hospitalisation (Ruchinskas, 2002). In a prospective study
in a rehabilitation hospital, surveyed physiotherapists and occupational therapists rated
102 geriatric rehabilitation patients for the presence of cognitive impairment and
compared those results with scores on the MMSE (Ruchinskas, 2002). Both allied
health disciplines had low rates of accurate detection of cognitive impairment.
Physicians and nursing staff have also been shown to under-diagnose cognitive
impairment in acute hospital and community settings (Bowler et al., 1994; Chodosh et
al., 2004).

The use of a standardised cognitive screening tool may help to detect patients with
cognitive impairment and allow targeting of appropriate fall prevention strategies. In a
study examining the effect of cognitive function on the risk of falls, cognitive screening
scores were shown to significantly correlate with risk of recurrent falls (Chen et al.,
2011). Recurrent fallers had significantly lower MMSE scores than single fallers and
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non-fallers and a larger proportion of recurrent fallers had an MMSE score of <18 than
in the other two groups (54.1%, 34.4% and 10.8%, respectively, p< 0.01). Analysis of
MMSE subscales also showed that recurrent fallers were significantly more impaired in
registration, attention and calculation, recall and praxis subscales of the MMSE than
single fallers (Chen et al., 2011). The MMSE scores were only completed for 58.1% of
patients (n=237) and the evaluation of cognition was only made on data from this
smaller sample. Further studies into the use of standardised cognitive screening tools
as an additional assessment for fall risk may be useful in sub-acute settings.

There are only a small number of studies evaluating fall prevention interventions
specifically for cognitively impaired patients in hospital settings. One RCT investigated
whether specialist nurse advice and support could reduce falls in older patients with
confusion in an acute hospital setting (Mador, Giles, Whitehead, & Crotty, 2004).
Seventy-one older patients with confusion and a behavioral disturbance were randomly
allocated to receive either an assessment and ongoing individualised advice on nonpharmacological strategies from an extended practice nurse or usual care. Usual care
included an assessment by a geriatrician. The intervention had no significant effect on
fall rates (Mador et al., 2004). However, there were differences between the
intervention and control groups, where a significantly higher proportion of the
intervention group were already under the care of a geriatrician at study
commencement compared with the control group. The effects of the assessment and
advice of the practice nurse may have been confounded by the geriatrician advice.

The Yale Delirium Prevention Trial was the first clinical controlled trial to demonstrate
that delirium could be prevented in older hospitalised people using a multifactorial
prevention program (Inouye, 1999). The trial involved 852 elderly patients in an acute
hospital, matched on age (within 5 years), gender and baseline delirium risk. The
program included interventions delivered by skilled interdisciplinary staff and trained
volunteers and targeted towards six modifiable delirium risk factors: cognitive
impairment; sleep deprivation; immobility; vision and hearing impairment; and
dehydration. A significant reduction in both the incidence and duration of delirium was
demonstrated in those people who received the intervention (Inouye, 1999). The Yale
trial did not include fall outcome measures. The Yale program has become known as
the Hospital Elder Life Program (HELP) and has been widely implemented in the
United States (Inouye, 2004; Inouye et al., 2006).

In a cross-sectional survey

evaluating the HELP program across 13 acute care sites, most sites (92.3%) tracked
fall outcomes, however these results were not reported (Inouye et al., 2006).
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The Recruitment of Volunteers to Improve Vitality in the Elderly (ReVive) program
(Caplan & Harper, 2007) was adapted from the Yale HELP program (Inouye, 2004).
The ReVive study involved 37 patients in a geriatric ward in an Australian hospital and
was conducted over 5 months (Caplan & Harper, 2007). Inclusion criteria also included
the presence of at least one of the risk factors for developing delirium: MMSE score
<24; sleep deprivation; any activities of daily living impairment or immobility; vision
impairment; hearing impairment; or dehydration.

There was a decrease in the

proportion of patients who fell in the intervention group (6.3%) compared with the
control group (19%), however this reduction was not statistically significant (p=0.26)
(Caplan & Harper, 2007). The statistical power of this study was limited by the small
sample size.

Three other studies (two RCTs and an observational study) included people with
cognitive impairment and reported significant reductions in falls in sub-acute settings
(Fonda et al., 2006; Haines et al., 2004; Healey et al., 2004). Haines et al. (2004)
demonstrated that a targeted multiple intervention falls prevention program, that
included a fall risk screen, use of a fall risk alert card, an exercise program, an
individualised falls education program (as appropriate) and the use of hip protectors,
significantly reduced falls (Haines et al., 2004). Healey et al. (2004) showed that the
use of a fall risk assessment checklist, targeting the reduction of risk factors in older
patients, was able to reduce the relative risk of falls. The study by Fonda et al. (2006)
involved risk

screening

with targeted interventions,

work

practice changes,

environmental and equipment changes and staff education, and significantly reduced
the number of falls and fall-related injuries. While patients with cognitive impairment
were included in these studies, there was no sub-group analysis for the effects for the
participants with cognitive impairment.

A three-group RCT investigated the effects of a patient education intervention for
hospital patients in acute and sub-acute wards in two Australian hospitals and also
included a sub-group analysis for patients with cognitive impairment (Haines et al.,
2011).

Multimedia patient education, with trained health professional follow up

(complete program), was shown to reduce falls among the patients with intact cognitive
function, however, there was no significant difference in the fall rate for participants
with cognitive impairment. In fact, the participants with cognitive impairment who were
allocated to the complete program sustained a significantly higher rate of injurious
falls/1000 patient-days than the participants in the control group (7.49 vs. 2.89) (Haines
et al., 2011). Study participants were not blinded to their group allocations, which may
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have altered their behaviour and influenced the results. Haines et al. (2011)
demonstrated significantly different effects of a fall prevention intervention for patients,
depending on their cognitive status. These findings highlight the need for sub-group
analyses for cognitively impaired patients in fall research studies.

In summary, most of the research studies that have demonstrated effective fall
prevention strategies in sub-acute settings have either excluded people with cognitive
impairment or have not performed sub-group analyses for this population (Oliver et al.,
2007). Studies in which the level of evidence has been level III or higher have shown
reductions in fall rates for patients overall, however the interventions may have been
ineffective or have even increased the risk of harm for cognitively impaired patients.
The impact of cognitive impairment on the effectiveness of fall prevention strategies in
sub-acute settings is an area that needs further research.

2.7.3.3 Medication review
Medication review may include the evaluation of polypharmacy, psychotropic
medication use and drugs prescribed at inappropriate doses. There are only a handful
of studies that have investigated medication review and reduction interventions as a
single intervention in hospital settings. One retrospective study by Haumschild et al.
(2003) investigated the review of medication as a single intervention in preventing falls
in older patients in a rehabilitation centre. The intervention included: review of all
medications; staff education on medications associated with dizziness, falls or
fractures; educating nurses on the precautions for drug administration; and
recommending medication frequency or dosage reduction in collaboration with medical
staff. There were less falls during the intervention period (16) compared with the preintervention period (30), however this reduction was borderline significant (p=0.05).
This fall-focused pharmaceutical intervention program resulted in decreases in the use
of cardiovascular drugs (10.7%), analgesics (6.3%) and psychotropic medications
(18.2%), however, no statistical analyses of medication use were reported. The rate of
falls was low in both the pre-intervention and post-intervention periods, which may
have made significant changes in fall rates more difficult to detect.

Another longitudinal study involving 3718 patients in a large acute hospital developed a
computer-based system to provide advice to doctors on psychotropic medication
dosing and selection guidelines for elderly inpatients (Peterson et al., 2005).

The

intervention was in place for two of four consecutive 6 week study periods. Fall rates
for the control and intervention periods were reported for the combined data for
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respective periods. Patients in the intervention cohort had a reduced risk of falling (OR
0.50, 95% CI 0.30, 0.82; p=0.001). The change in fall rate may have been the result of
a natural variation in fall incidence and/or a Hawthorne effect. There was no significant
change in the rate of fall-related injuries for the intervention group. Peterson et al.
(2005) also reported reductions in the incidence of aggressive dosing, defined as
dosages 10-fold higher than consensus recommendations (based on the literature and
a panel of clinicians) and in the prescription of non-recommended drugs. The ability of
the decision support software to provide expert advice at the point of decision making
and also to impact on 90% of inpatient medication orders may have contributed to the
effectiveness of the intervention with respect to appropriate medication dosage and
prescription.

The findings from these studies suggest that guided prescribing of

medications, psychotropic medications in particular, has the potential to reduce falls in
a sub-acute setting.

Several multifactorial and multiple intervention studies that incorporated a medication
review in fall prevention programs have been shown to be effective in reducing falls in
a sub-acute setting (Barry et al., 2001; Healey et al., 2004; Vassallo et al., 2004). Only
one of these studies was an RCT and none of these targeted polypharmacy or specific
medication classes. The individual effect of the medication review component of the
multifactorial and multiple intervention programs on medication use and fall risk was
not evaluated. The evidence for medication review to date has been derived from
studies classified as level IV evidence. Further work involving RCTs is needed to
determine the effects of medication review in the acute and sub-acute hospital settings.

2.7.3.4 Continence management strategies
The identification of a patient’s continence status on admission and monitoring during
the admission is critical to the targeting of appropriate fall prevention interventions
(Australian Commission on Safety and Quality in Healthcare, 2009). The Australian
Commission on Safety and Quality in Healthcare (2009) guidelines consider routine
screening urinalysis and a plan of care to maintain bowel and bladder function as
standard fall prevention interventions that should be routinely implemented. A study in
the UK, Sweden and China, which evaluated nurses’ practices in relation to urinary
incontinence following stroke, found that urinary incontinence was common and often
not recognised (Booth, Kumlien, Zang, Gustafsson, & Tolson, 2009). There were no
formal continence screening procedures identified in any of the participating countries
and there was often only a superficial assessment of continence status, with no
systematic identification of types or causes of urinary incontinence or individualised
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plans developed. A variety of acute and sub-acute wards from 14 different stroke
services were included in the study by Booth et al. (2009). Further investigation of the
effect of standard continence interventions on fall risk in sub-acute settings is needed.

Several successful multifactorial and multiple fall prevention programs in sub-acute
settings have included toileting procedures and/or routine urine analysis (Fonda et al.,
2006; Healey et al., 2004; Von Renteln-Kruse & Krause, 2007; Williams et al., 2007).
Fonda et al. (2006) and Von Renteln-Kruse & Krause (2007) reviewed toileting
protocols and practices as part of their successful multifactorial and multiple
intervention fall prevention programs in sub-acute settings.

Healey et al. (2004)

included assessment and management of urinary tract problems as a part of a RCT
evaluating multiple interventions, which significantly reduced the rate of falls.

A

prospective study in an acute hospital found significantly fewer falls in at risk patients
who were assessed for mobility and confusion status and toileted every 2 hours
(Bakarich, McMillan, & Prosser, 1997). The contribution of continence strategies to
reducing fall risk in these studies is not known, due to the multifactorial nature of the fall
prevention programs.

Previous studies of the prevention and management of incontinence, as a single
intervention, have not included fall-related outcomes. Pelvic floor muscle training is the
most commonly recommended and most effective intervention for women with stress
incontinence. A Cochrane systematic review showed that pelvic floor muscle training
can be effective in treating women in the community with mixed incontinence and, less
commonly, urge incontinence (Hay-Smith & Dumoulin, 2006). Toileting programs in
hospital settings (timed voiding, habit retraining and prompted voiding) are approaches
which have been used to maintain or regain continence (Resnick, 1995) and may also
be effective in reducing the risk of falls. However, a Cochrane systematic review on
toileting-assistance programs found limited evidence for their effectiveness in nursing
homes or long term care facilities (Eustice & Roe, 2000). The evidence for continence
management strategies as a fall prevention strategy in sub-acute settings includes only
one study with level II evidence, with the other studies providing level IV evidence. In
addition, all of the previous studies in sub-acute settings involve multifactorial or
multiple fall prevention programs. Further investigation is needed to evaluate
interventions to reduce incontinence and their effect on falls in sub-acute settings.
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2.7.3.5 Strategies to minimise symptoms of hypotension
There have been two RCTs in sub-acute settings that have included blood pressure
and medication reviews as part of multifactorial and multiple fall prevention programs
and which have demonstrated significant reductions in fall rates (Haines et al., 2004;
Healey et al., 2004).

Interventions to reduce the magnitude of orthostatic blood-

pressure reduction have been incorporated into successful fall-intervention studies in
the community (Tinetti et al., 1994). A retrospective study in a psychiatric hospital,
evaluated the mandatory taking of lying and standing blood pressure after a fall and the
implementation of an appropriate management plan, showed a significant reduction in
recurrent fallers (Murdock, Goldney, Fisher, Kent, & Walmsley, 1998).

Orthostatic hypotension can vary during the day and from day to day (Ooi et al., 1997)
and there is the potential for patients to test negatively on a given testing day, but
suffer from postural blood pressure drops and falls during their admission.

The

diagnosis of orthostatic hypotension should not be based on a single blood pressure
measurement and a strategy to reduce the risk of falls related to hypotension may
include the regular monitoring

of a patient’s blood pressure and seeking medical

review if systolic blood pressure drops >20mmHg or diastolic blood pressure drops
>10mmHg (Victorian Quality Council, 2004).

Additional strategies to reduce the symptoms of orthostatic hypotension include:
ensuring good hydration; minimising exposure to high temperatures or other conditions
that cause peripheral vasodilation (such as hot baths); the use of peripheral
compression devices as appropriate; where appropriate, minimising bed rest during the
day; encouraging the person to slowly sit up from lying, slowly stand up from sitting and
to wait a short time before walking; and avoiding medications that may cause
hypotension (Australian Commission on Safety and Quality in Healthcare, 2009;
Victorian Quality Council, 2004).

The evidence for reducing falls by minimising

hypotension is derived from level II evidence studies, supporting the use of this
approach.

2.7.3.6 Environmental assessment and modifications
There are only a small number of studies which have investigated the importance of
the physical environment in preventing falls in hospitals. A prospective observational
study in three acute medical wards in the UK investigated patient and ward
characteristics associated with falls (Vassallo, Amersey, Sharma, & Allen, 2000). The
three wards had different structural layouts which resulted in different ranges of visual
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access to a patient’s bed. A 40-bed longitudinal layout ward had only 20% of beds
visible from the nursing station, in contrast to 85% of beds in a 40-bed and a 28-bed
nuclear layout wards. Vassallo et al. (2000) found that there was a higher number of
falls and fallers in the longitudinal layout ward than in either of the other two wards,
however, the statistical significance of the differences was not reported.

Environmental assessment and modification has been used in successful multifactorial
and multiple fall interventions programs (Healey et al., 2004; Von Renteln-Kruse &
Krause, 2007) and have included: hip protectors; checking bed height and call bell
position; and ensuring appropriate and correct use of eye glasses, hearing aids,
footwear, and mobility devices.

Many environmental strategies have been

recommended for use in the hospital setting, however, only a small number have been
studied as individual interventions in hospital settings.

Poor footwear has been identified as a risk factor for falls (Berg et al., 1997) and
fractures (Sherrington & Menz, 2003) in the community. The use of inappropriate
footwear by older people in hospitals is common. A study of 65 older patients admitted
to a rehabilitation ward found that 72% wore ill-fitting footwear (Burns et al., 2002). A
retrospective observational study in the community found that 75% of people who
sustained a fall-related fracture were wearing footwear with at least one suboptimal
feature at the time of the fall (Sherrington & Menz, 2003). Slippers, which are often
used by older people in hospital, have been associated with an increased risk of
injurious falls in residential care (Kerse, Butler, Robinson, & Todd, 2004). There has
been no previous evaluation of the effect of inappropriate footwear on falls in a subacute setting.

In summary, environmental factors may have a greater significance for people with
diminished physical, sensory or cognitive capacity.

The effects of cognitive

impairment, such as disorientation or gait disturbance, may negatively impact on the
ability of these patients to negotiate their environment safely. Ward layout may play a
role in improving the surveillance of high fall risk patients and may need to be
considered where new facilities are being developed. However, it is more difficult to
change structures and layouts in existing hospital wards. Alternative strategies may
include placing high fall risk patients in rooms close to the nurses’ station or having
specific rooms or ‘safety bays’ assigned for patients at increased risk of falls. The
evidence for environmental assessment and modification in multifactorial and multiple
fall prevention programs is derived from studies with level II and level IV evidence. The
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evidence suggests that environmental strategies, in combination with other fall
prevention strategies, can be effective in reducing falls in hospital settings.

The

evidence for individual environmental strategies has been derived from level IV studies
and does not support any single strategy. More research is required to assess what
environmental improvements are beneficial in sub-acute settings.

2.7.3.7 Restraint reduction
Restraints have been used in hospitals to control or modify patient behaviour. Current
evidence indicates that, although the use of restraint is used as a safety measure, it
often causes significant psychological and physical harm to patients and staff
(Queensland Health, 2008). There are issues about the ethics of restraint use in terms
of restricting the patient’s autonomy and maintaining the dignity of patients. The use of
restraints may have additional potential harms, such as pressure ulcers, physical
deconditioning or increased agitation and cognitive decline (Evans et al., 2003). A
policy statement on reducing restraint suggests that positive outcomes can be
achieved from reducing restraint if “a systematic, organisational approach is taken
through education, environmental improvements, together with attitudinal and cultural
changes” (Queensland Health, 2008. p.2). The Australian Commission on Safety and
Quality in Healthcare guidelines (2009) recommend that restraints should be used as
the last option considered and not be used at all for patients who can walk safely and
who wander or disturb other patients. The guidelines recommend that behavioural
(companionship, diversional activities) and environmental strategies (low-low beds,
increased observation) are used as alternatives to restraint use (Australian
Commission on Safety and Quality in Healthcare, 2009).

2.7.3.8 Observation and supervision strategies
Many falls in hospitals are not witnessed and surveillance and observation strategies
may be useful to reduce the risk of falls for older people, in particular those who may
be temporarily or permanently cognitively impaired. (Fonda et al., 2006; Lee & Stokic,
2008; Vassallo et al., 2002).

There have been several studies that have investigated

the effects of different surveillance interventions on falls in hospital settings.

A retrospective study examining trends in fall rates and staffing in 1171 US acute
hospitals found that a higher nursing staff skill-mix (IRR 0.99, 95%CI 0.98, 1.00;
p<0.001) and total nursing hours per patient day (IRR 0.95, 95%CI 0.94, 0.97;
p<0.001) were both associated with lower fall rates (He, Dunton, & Staggs, 2012).
There were no sub-group analyses of the effects of staff skill-mix or total nursing hours
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on falls in different ward types and there was no differentiation between injurious falls
and falls without injury. Changes to staff practices, such as the timing of meal breaks
or patient showering schedules, may help to ensure that adequate supervision is
available when required, particularly at times of high fall incidence. The allocation of
high visibility beds (such as near the nurses’ station) to patients at high risk of falling
would also enable increased observation.

Clearly identifying patients at high risk of falling (sometimes called “high risk flagging”)
has also been used as a strategy to ensure all staff can easily identify those most in
need of supervision.

This may include use of: coloured stickers (on case notes,

walking aids); signs on or near the bed head; and the use of coloured wrist bands, as
long as the person is not made to feel different and their dignity is not compromised.
An RCT in a rehabilitation hospital in Canada found that the single intervention of
identification bracelets did not significantly reduce falls among high fall risk patients
(Mayo et al., 1994). These findings highlight that flagging of at risk patients alone may
not prevent a fall and it is important that the alert sign triggers the appropriate
interventions. Flagging (risk alert card) has been used in a successful multifactorial
falls prevention program in sub-acute hospital wards (Haines et al., 2004).

Bed and chair alarms are designed to provide a visible and audible alert to staff when a
person at risk of falling is moving out of their bed or chair. One case-controlled study
examined the clinical efficacy of a bed alarm system in reducing falls from the bed in a
geriatric evaluation and treatment unit (Tideiksaar, Feiner, & Maby, 1993). Fewer falls
were sustained by the intervention group (n=1) compared with the control group (n=4),
however this difference was not significant. It is possible that a bed alarm system may
help to reduce the use of mechanical restraints. The use of bed/chair alarms have
been components of effective multifactorial falls prevention programs in hospitals
(Fonda et al., 2006; Vassallo et al., 2004).

Supervision, which is focused on patients at high risk of falls, may help to reduce fall
rates, although there has been limited research of this strategy. Additional supervision
may be achieved in a number of ways, including use of paid non-nursing staff or
volunteers (sitters) to observe high risk patients. One retrospective study evaluated the
cost effectiveness of the use of a paid patient sitter program in relation to the cost of
falls (Boswell, Ramsey, Smith, & Wagers, 2001).

Poisson regression analyses

showed that there was a marginal increase in patient falls during sitter shifts (0.0019,
p=0.0356). Improved patient satisfaction, with respect to patient care and response by
58

staff to call bell lights was also reported. The authors proposed that the marginal
increase in falls may have been related to a possible decrease in the use of other fall
risk minimising strategies, such as bed alarms, and that falls may have occurred when
there was a break in sitter coverage (Boswell et al., 2009). This study did not describe
the patient demographics, patient fall risk data, criteria for sitter allocation or the
frequency or number of sitter shifts.

A prospective study of a volunteer companion program in a geriatric acute care ward in
Australia demonstrated a statistically significant decrease (44%) in the fall rate/1000
bed days (OR 0.56, 95% CI: 0.45, 0.68; p<0.000) and no falls occurred while the
volunteers were present (Donoghue, Graham, Mitten-Lewis, Murphy, & Gibbs, 2005).
There were several limitations to this study including: sample sizes were not described;
there was no comparison of cohort demographic characteristics; and it was not clear
which fall data were used to determine the fall incidence rates. Another longitudinal
study used volunteer observers in two four-bed safety bays in medical wards in two
Australian hospitals (Giles et al., 2006). That study also found that no patient falls
occurred when the volunteers were present, however there was no significant change
in fall rates between the pre-intervention and intervention periods (IRR1.07, 95%CI
0.77, 1.49; p=0.346;) (Giles et al., 2006). Limitations of that study included the lack of
a control group and the short study periods (two 4 month audits).

Most of the evidence for observation and supervision strategies as fall prevention
interventions is from studies with lower levels of evidence (level IV). The results of
these studies suggest that increased surveillance, using high risk flagging, bed-exit
alarms or volunteer observers, may be an effective means of reducing falls for high fall
risk patients in sub-acute settings. Further work is needed involving RCTs to provide
stronger evidence to support the use of these interventions. The type of surveillance
and observation approaches that could be used will depend on the needs of the patient
and the resources available.

2.7.3.9 Patient education
Several studies have evaluated the effectiveness of education in falls prevention for
patients in hospital. Delivery of falls prevention education in a DVD format compared
to written notes has been shown to improve the uptake of falls prevention messages in
the hospital setting (Hill et al., 2009).

This RCT (n=226) in a sub-acute setting in

Australia found that the intervention group (patient education program) had a
significantly lower incidence of falls (8.2 falls/1000 participant-days) than the control
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group (16.0 falls/1000 participant-days, log-rank test: p=0.007). However, this analysis
in the study was one of three preplanned subgroup analyses. The intervention group
received the patient education program along with other interventions included in the
overall targeted multiple intervention program (Hill et al., 2009).

This may have

confounded the analysis of the fall-related outcomes and the contribution of the
education program to the reduction in fall rate is not clear.

An RCT by Haines et al. (2011) investigated the effects of two types of patient
education intervention (education materials only; and education materials combined
with a 1:1 follow-up with a health professional), compared to a control (usual care)
group. The rate of falls was significantly lower among participants with intact cognitive
function who were in the complete program group (4.01 falls/1000 patient-days) than
among cognitively intact patients in the materials only group (8.18/1000 patient-days;
adjusted hazard ratio 0.51, 95% CI 0.28-0.93; p=0.03) and the control group
(8.72/1000 patient-days; adjusted hazard ratio 0.43, 95% CI 0.24, 0.78; p=0.006).
However, there was no significant difference between the three groups in the fall rate
for cognitively impaired participants (Haines et al., 2011). The evidence regarding
education interventions to prevent falls has been based on studies which are high on
the evidence hierarchy (level II). The conflicting results of these studies may indicate
that education interventions need to be tailored specifically for patients with cognitive
impairment in order to be effective in reducing falls.

2.7.4 Injury prevention
2.7.4.1 Hip protectors
For patients with osteoporosis or osteomalacia, hip protectors may be beneficial in
reducing the risk of hip fractures.

Hip protectors, such as protective shields, gel

padding and foam padding, are worn over the hips to absorb or dissipate forces that
impact on the hips.

The majority of studies on hip protectors have been done in

residential care or community settings (Gillespie, Gillespie, & Parker, 2010).

Hip

protectors have been shown to reduce the risk of hip fractures in RCTs (Kannus et al.,
2000; Meyer, Warnke, Bender, & Muhlhauser, 2003), however the Cochrane Review of
hip protector use showed no pooled effect on hip fractures (Gillespie et al., 2010). The
apparent lack of effect seen in the studies in this area may be due to the limited
compliance amongst older people in the use of hip protectors when recommended and
the even lower rates of people maintaining their use of hip protectors over an extended
period of time (van Schoor, Deville, Bouter, & Lips, 2002).

The reasons for non-

compliance are varied and include being uncomfortable, appearance, urinary
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incontinence (not all hip protectors can accommodate continence pads) and the extra
effort required to wear the devices. In a cluster RCT in a residential care setting (Koike
et al., 2009), hip protectors were shown to be effective in preventing hip fractures, in
particular for residents with a higher risk for hip fractures, that is, a previous history of
falls and a lower body mass index.

Koike et al. (2009) demonstrated a high

compliance rate (79%) for use of hip protectors.

There is less evidence for the effectiveness of hip protectors in sub-acute settings
(Haines, Hill, Bennell, & Osborne, Richard, 2006d; Hayes et al., 2008). Haines et al.
(2006d) conducted a cross-sectional survey in a sub-acute setting and evaluated the
compliance of patients who were recommended for the use of hip protectors to actually
wearing them. The survey results indicated that hip protectors were worn by 57% of
patients for at least 12 hours per day, however compliance was reduced at night (18%),
and that the hip protectors reduced patient independence in toilet use (Haines et al.,
2006d). Similar findings were reported by an RCT in six rehabilitation wards in the UK,
which found that hip protectors were worn on an average of 58% of the time during the
daytime and that compliance was poor at night (Hayes et al., 2008). Studies providing
level II evidence support the use of hip protectors to prevent fall-related hip fractures.
The conflicting evidence from the Cochrane Review (level I evidence) may suggest that
the use of hip protectors has reasonable support, as long as adequate adherence is
maintained. Further research is required to evaluate the effect of hip protector use on
hip fracture rates in sub-acute settings, as this has not been previously investigated.

2.7.4.2 Vitamin D and calcium supplementation
Frail, hospitalised older people are often vitamin D deficient or vitamin D depleted
(Allain & Dhesi, 2003). Vitamin D acts both as a fall prevention intervention through
positive effects on muscle strength and balance and also an injury prevention by
maintaining bone strength and reducing fragility fractures (Bischoff-Ferrari et al., 2004).
The effects of vitamin D and calcium are dependent on a number of variables, including
the formulation (D3, D2), the dose frequency, adherence, baseline vitamin D and
calcium status of the patients, their biochemical response to the treatment, their gender
and their risk/history of falls and fractures (Latham, Anderson, & Reid, 2003). Common
ways to obtain vitamin D are eating foods which are rich in vitamin D (fish, meat, milk
and eggs) and exposing the skin to sunlight (1-2 hours of direct sunlight exposure per
week to the uncovered face and arms) (Australian Commission on Safety and Quality
in Healthcare, 2009).

Many people in hospital do not receive sufficient sunlight

exposure, which may affect their vitamin D levels. Bischoff-Ferrari et al. (2004) found
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in a meta-analysis that vitamin D supplementation reduced the risk of falls by more
than 20% among ambulatory or institutionalised older people with stable health.
However, in a Cochrane review of vitamin D, the effect of vitamin D alone on the
prevention of fractures was not clear (Avenell, Gillespie, Gillespie, & O'Connell, 2009).
There is also increasing evidence that gait disorders, cognitive decline and vitamin D
deficiency are interrelated in older adults (Beauchet et al., 2008; Delbaere, Kochan,
Close, Menant, & Sturnieks, 2012).

Recent research suggests that vitamin D

supplementation may have positive effects on muscle strength and cognitive function,
influencing gait performance (Annweiler & Beauchet, 2012; Beauchet et al., 2008) and
thereby potentially reducing the risk of falls. The evidence for vitamin D
supplementation is largely from studies which are level II and III on the evidence
hierarchy and which support this approach as an injury prevention strategy. Further
research investigating the effects of vitamin D supplementation may have benefits for
improving cognitive function and decreasing the risk of falls and fall-related injuries in
patients in sub-acute settings.

2.7.5 Economic costs of fall prevention programs
Falls and fall-related injuries are associated with increased resource utilisation and
healthcare costs (Bates et al., 1995; Hill et al., 2007; Moller, 2003; National Patient
Safety Agency, 2007; Wong et al., 2011).

Falls in hospitals have been associated

with an increase in length of stay, with fallers staying 12 days longer (p=0.005) and
incurring healthcare charges of US$4,233 more than age and gender matched controls
(Bates et al., 1995).

Although falls in hospitals have been recognised as increasing the length of stay and
resource utilisation, few studies have evaluated these costs or the cost-effectiveness of
fall prevention programs in hospital settings (Cameron et al., 2012). One prospective
longitudinal cohort study evaluated the cost-effectiveness of screening for the fall risk
of hospital patients, using clinical judgement (Haines et al., 2009a). The findings of
that study indicated that selectively providing fall prevention using physiotherapist
clinical judgement would reduce the number of fallers by 2.2 fallers/100 patients and
reduce the resources spent on trying to prevent and treat fall-related injuries by
AUD$2704/100 patients (Haines et al., 2009a).

The evidence for falls prevention suggests that targeted multifactorial fall prevention
programs may be the most clinically effective for individual patients (Cameron et al.,
2012; Campbell & Roberston, 2007).

However, a meta-analysis by Campbell and
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Robertson (2007) reported that for community programs for populations at risk,
targeted single interventions are as effective as multifactorial interventions and may be
more acceptable and cost effective. There may be, as yet, insufficient good quality
trials to demonstrate significant benefits of single interventions in hospital settings.
There has been little evaluation of the sustainability of changes for specific fall
prevention programs, nor of the relative cost-effectiveness of the different fall
prevention strategies in sub-acute settings. Further research is required to evaluate
the cost of improved clinical outcomes compared with the costs of multifactorial
interventions.

The cost of fall-related injury is expected to rise considerably, unless effective
prevention and lower treatment costs occur (Moller, 2003). Sustainability and costeffectiveness are critical components of fall prevention programs and need to be
evaluated in future research and program evaluations in sub-acute services.

2.8 Summary
The prevention of falls is a major concern in sub-acute hospitals, as patients in these
settings experience high rates of falls and are susceptible to fall-related injuries. The
consequences of accidental falls for older people in sub-acute hospitals are
considerable and may adversely affect independence, function and quality of life for
patients and are associated with substantial economic costs for patients and the
healthcare system. The prevalence of high risk diagnostic groups, fall risk factors and
the often complex medical conditions of patients in sub-acute settings make the
assessment and management of falls challenging.

There have been several methodological limitations with the fall research studies
conducted in sub-acute settings thus far.

Ten of the 22 studies investigating fall

prevention interventions in sub-acute settings identified in this literature review were
observational or longitudinal designs. Non-randomised controlled trials are subject to
several potentially confounding factors, such as variation in fall rates due to changes in
staffing, case-mix or incident reporting practices.

Understanding the limitations of

research involving the often complex patients and interventions found in sub-acute
settings is important when evaluating the evidence from these studies.

Patients in sub-acute settings may have a number of modifiable and non-modifiable fall
risk factors, which may interact to increase their risk of falls. There is considerable
evidence for the major impact of cognitive impairment on falls, fall-related injury and
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mortality.

These findings highlight the importance of appropriate assessment and

management of patients with cognitive impairment in sub-acute settings (Department of
Health and Ageing, 2006).

The identification of fall risk factors for patients is an important component of fall
prevention. The evidence for the effectiveness of FRATs in fall prevention suggests
that the main clinical purpose of a FRAT is the identification of individual fall risk factors
and targeting those risks through appropriate interventions (Hill, 2009; Oliver & Healey,
2009). The evidence suggests that high predictive accuracy of FRATs may not be
achievable in sub-acute hospital settings (Oliver, 2008; Vassallo et al., 2008).

The number of research studies of fall prevention in hospital settings published to date
is small and there is even less evidence for fall prevention in sub-acute settings. The
evidence for individualised multifactorial and multiple interventions is promising,
however it is not conclusive (Cameron et al., 2012). Further research is needed to
evaluate the effectiveness of the components of the multifactorial and multiple
interventions and the mechanisms by which they work to reduce falls. For example,
the studies of the impact of interventions addressing delirium may be able to correlate
any changes in the levels of confusion and agitation with any changes in falls and fallrelated injuries.

Further research is needed to determine the most effective

combination of the component interventions for multifactorial interventions.

Based on the current evidence, several single interventions may warrant further
investigation in the sub-acute setting. Further investigation of interventions involving
increased observation by volunteers, staff or through the use of technology, may be
useful.

Medication review, especially with a focus on psychotropic medications,

appears to have potential to reduce falls (Haumschild et al., 2003; Peterson et al.,
2005).

Research investigating exercise interventions in sub-acute settings may be

beneficial, given the evidence for the effectiveness of exercise in hospital settings,
particularly where there is a longer length of stay.

Further research is needed to

investigate prevention strategies for orthostatic hypotension, given the evidence that
this risk factor is associated with an increased risk of falls and fall-related fractures
(Passant et al., 1997).

There is little evidence for effective fall prevention interventions for patients with
cognitive impairment in sub-acute settings. Most of the research studies with positive
outcomes have excluded people with cognitive impairment or have not performed sub64

group analyses for the participants with cognitive impairment (Fonda et al., 2006;
Haines et al., 2004; Healey et al., 2004; Hill, 2011). There is some evidence that
interventions which have been shown to reduce fall rates overall may have been
ineffective and or even harmful for patients with cognitive impairment (Haines et al.,
2011). The increasing numbers of older patients with cognitive impairment in subacute settings and the variations in the quality of assessment and management of
these patients, make this an area of future research which requires a strong focus. Fall
prevention in sub-acute settings needs to take into account the individual wishes and
needs of patients and special consideration may be needed for patients with cognitive
impairment. Interventions which improve the detection, management and prevention of
cognitive impairment may improve measures related to morbidity, mortality and falls
and potentially the quality of care for these patients.

Fall prevention in sub-acute settings, in which patients tend to have multiple interacting
risk factors, tends to be complex. The identification of risk factors and the appropriate
targeting through multiple interventions appears to result in the most successful
outcomes. Research is needed into how successful fall prevention interventions can
best be implemented and sustained in sub-acute settings.
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Chapter 3 Baseline audit of assessment, occurrence
and management of falls in sub-acute services at
Ballarat Health Services

3.1 Introduction
Preventable falls are one of the major safety concerns in sub-acute hospital settings.
Falls in sub-acute or rehabilitation settings are common, with the frequency of
inpatients falling at least once during their admission varying between 13% and 46%
(Haines, Bennell, Osborne, & Hill, 2004; Halfon, Eggli, Van Melle, & Vagnair, 2001). In
a geriatric rehabilitation setting 30% of inpatient falls were shown to result in injury, with
approximately 6% resulting in serious injury (Vassallo, Vignaraja, Sharma, Briggs, &
Allen, 2005a). Fall-related injuries sustained in hospitals are associated with increased
lengths of stay and additional medical costs. Preventing falls is an important issue,
particularly when it comes to preventing fall-related injuries which may have serious
consequences.

There are several fall risk assessment tools (FRATs) which have been validated in subacute settings, however, they have demonstrated varying degrees of predictive
accuracy (Hill et al., 2004; Morse, Black, Oberle, & Donahue, 1989; Nyberg &
Gustafson, 1996; Oliver, Britton, Seed, Martin, & Hopper, 1997).

Previous work

investigating FRATs has identified that in addition to the gold standard criteria
developed by Wyatt and Altman (1995), these tools need to:
•

discriminate sufficiently well in predicting fallers and non-fallers in the specific
population

•

be able to take into account changes in medical and functional status during an
admission; and

•

prompt proven preventative actions (Oliver, 2008; Oliver & Healey, 2009).

The ability of a FRAT to target fall prevention strategies may be even more important in
a sub-acute setting, where a large proportion of the patients are at high risk of falling
and so it is more difficult to discriminate sufficiently well between potential fallers and
non-fallers. There is moderate evidence that the use of a fall risk screen or assessment
tool to direct multifactorial interventions in sub-acute settings can significantly reduce
the number of falls and/or fall related injuries (Barry, Carey, & Laffoy, 2001; ; Dykes et
al., 2010; Fonda, Cook, Sandler, & Bailey, 2006; Haines et al., 2004; Healey, Monro,
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Cockram, Adams, & Heseltine, 2004; Stenvall et al., 2007; Von Renteln-Kruse &
Krause, 2007).

At the time of commencement of this study at Ballarat Health Services (BHS), higher
fall rates were being experienced in the sub-acute wards (22.19 falls/1000 bed days)
compared with the rates previously reported in the literature of up to 14 falls/1000 bed
days (Healey et al., 2004; National Ageing Research Institute, 2004). Ballarat Health
Services had developed a Clinical Practice Guideline aimed at minimising falls and
reducing the severity of injury.

In the guideline a fall is defined as “a sudden,

unintentional change in position causing an individual to land at a lower level, on an
object, the floor, the ground or other surface. This includes slips, trips, falling into other
people, being lowered, loss of balance, legs giving away. When a patient is found on
the floor it is assumed that they have fallen, except if the patient is cognitively intact
and states that they went to the floor on purpose” (Ballarat Health Services, 2006. p.1).
This definition is consistent with that developed by the World Health Organisation, i.e.
“an event which results in a person coming to rest inadvertently on the ground or floor
or other lower level” (World Health Organisation, 2007. p.1).

The BHS Clinical Practice Guideline incorporates a FRAT (Appendix 1) which is used
to assess all patients admitted to the health service, including the sub-acute areas.
The BHS-FRAT was based on the LaTrobe Regional Hospital Fall Risk Assessment
tool (Victorian Quality Council, 2004). The BHS Clinical Practice Guideline includes the
following process standards: FRAT to be completed as soon as possible following
admission (within 24 hours); the FRAT becomes a part of the nursing care plan for falls
intervention; and the FRAT is to be reassessed following every fall. The items that are
rated in the BHS-FRAT are age, falls history, mental state, mobility/activity and
balance, elimination, medications (cardiovascular, psychoactive, pain) and sensory
(vision and hearing). Each item has a graded weighting from 0 (no risk) to 3 (highest
risk). Patients are classified as low, moderate or high risk depending on their total
score and/or having a score of 3 on certain specified items. Most of the risk factors
included on the BHS-FRAT are consistent with those fall risk factors that have been
shown to be significant predictors for falling in sub-acute hospital settings (Aizen et al.,
2007; Oliver, Daly, Martin, & McMurdo, 2004; Vassallo, Sharma, Briggs, & Allen, 2003).
The only exception is the BHS-FRAT ‘sensory’ item, which is poorly defined and does
not specify the type of sensory deficit (vision or hearing). However, the prevalence of
these fall risk factors can vary between hospital settings (Australian Commission on
Safety and Quality in Healthcare, 2009; Oliver, Healey, & Haines, 2010).
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The

prevalence of the risk factors included on the BHS-FRAT and whether these factors are
predictive of falling in this sub-acute setting, has not been previously evaluated. In
addition to a lack of prior validation, limitations of the BHS-FRAT include: no
operational definitions for some of the gradings; no previous sensitivity and specificity
analyses; and staff adherence for using the tool has not been previously evaluated.

The BHS-FRAT also includes a Falls Prevention Strategies form (Appendix 2). The
prevention strategies address the modifiable fall risk factors related to environment,
continence, mental status, medications, mobility impairment, sensory impairment, and
injury prevention. The BHS Falls Prevention Strategies form is a modified version of
the prevention strategies component of the LaTrobe Regional Hospital FRAT. Some of
the fall prevention interventions included on the BHS falls prevention strategies form,
such as the use of a risk alert sign, hip protectors and patient education, have also
been included in multifactorial interventions which have been successful in reducing
the risk of falls and/or fall related injury for patients in the sub-acute setting (Barry et al,
2001; Cumming et al., 2008; Dykes et al., 2010; Fonda et al, 2006; Haines et al., 2004;
Healey et al., 2004; Von Renteln-Kruse & Krause, 2007).

However, the use of

multifactorial interventions makes it difficult to determine which components are
effective in reducing falls. The effects of these fall prevention strategies on reducing
falls or fall-related injury in the BHS sub-acute setting have not been previously
evaluated.

This chapter describes a baseline retrospective audit performed to provide a more
accurate and detailed understanding of the occurrence and current management of
falls in sub-acute services at BHS. The specific aims of the audit were to:
•

determine the incidence of falls and fall-related injury

•

determine the proportions of single and recurrent fallers

•

determine if the BHS-FRAT is an accurate predictor of falls

•

identify factors which are predictors of falling, in particular recurrent falls

•

determine the level of compliance with the BHS Clinical Practice Guideline for
Falls Assessment of Risk and Management

•

evaluate the provision of fall prevention strategies and interventions.

The results of this audit will provide the necessary baseline data for the development of
an intervention study aimed at minimising falls in the BHS sub-acute wards.
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3.2 Methodology
3.2.1 Design
This study had two components: a case control (matched cohort) design; and a single
cohort design encompassing all admissions.

3.2.2 Participants
3.2.2.1 Settings
This study was conducted in the sub-acute areas at BHS, a large regional health
service incorporating an acute hospital, sub-acute services and psychiatric services.
The sub-acute areas of BHS include Inpatient Rehabilitation Program (IRP) and
Inpatient Complex Care (ICC) wards (53 beds in total).

Inpatient Complex Care is a 23 bed medical and slow stream rehabilitation unit that
provides semi-acute assessment and care to patients who are generally over 70 years
of age. This unit is classified as a geriatric evaluation and management (GEM) unit
and deals with complex medical conditions, such as post stroke care, post orthopaedic
surgical care, memory problems, continence assessment and wound management.
The Inpatient Rehabilitation Program consists of a 30 bed purpose built facility and
provides amputee, brain injury, stroke, general neurology and orthopaedic rehabilitation
to all adult age groups.

The fall prevention practices on these wards at the

commencement of this study followed the BHS Clinical Practice Guidelines for fall
prevention as described in section 3.1.

3.2.2.2 Participant selection
All participants included in this study were selected from the BHS sub-acute areas.
The fallers group consisted of all patients who had one or more falls between the
period July 1st 2007 and December 31st 2007. All non-fallers admitted to sub-acute
services between July 1st and December 31st 2007 were also identified. Each faller
was matched to one non-faller for gender, location (IRP or ICC) and age (± 4 years).
Where there was not a non-faller of identical age in years, a match was selected from
those non-fallers next closest in age to the faller. The age of all selected non-fallers
was within 4 years of the age for all fallers. A random numbers table was used to
randomly select a non-faller when there was more than one matching non-faller for a
faller.
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3.2.1.3 Ethics and consent
Ethics approval for the study was obtained from the Faculty of Health Sciences, Human
Research Ethics Committee, La Trobe University and the Ballarat Health Services and
St. John of God Healthcare Human Research Ethics Committee. The ethics approval
allowed for the retrospective collection of data without specific informed consent by the
individual participants (Appendix 3).

3.2.3 Data collection
3.2.3.1 Participant data
The audit was completed by the research student using electronic data collection.
Demographic, medical and fall-related data were collected in a retrospective audit of
medical records and the RiskMan database, a computerised medical incident reporting
database used by BHS. The RiskMan database is designed to identify patient safety
problem areas and to assist in the development, implementation and monitoring of
effective strategies for the improvement of safety in hospitals and facilitates the
centralisation of data about incidents, including falls (RiskMan, 2000). Demographic
and medical data included: gender; cognitive status; age; mobility status; therapy
interventions received; self-care status; co-morbidities; vision and hearing status;
medications; nutritional status (BMI and vitamin D levels); continence status; falls
history; and primary and secondary medical diagnoses.

Data on medications was

collected from the admission summaries and review of medical notes; differentiation
was not made between prn and regular medication.

Data were extracted from the RiskMan database and medical record for each fall that
occurred in the selected period.

This information included: fall characteristics,

including: location and time of fall; activity being undertaken prior to the fall; presence
of staff at time of the fall; injury occurring as a result of the fall; timing of the fall in
relation to admission date; and frequency of falls (for patients who fell more than once).

Data for fall risk factors, identified from reviewing the literature, were also collected for
all participants from the BHS-FRAT, the Falls Prevention Strategies form and the
medical record. Data relating to the recommendation and implementation of specific
preventative strategies were obtained from the Falls Prevention Strategies form and
medical records.

70

3.2.3.2 Classifications and definitions
Participants were classified into those who had a fall within the specified period (fallers)
and those who did not fall (non-fallers). Fallers were further categorised as single
fallers, those who only fell once during the specified period, or recurrent fallers, those
who had two or more falls during the specified period.

Participants were classified as having vision impairment where there was documented
evidence of impairment. Participants who had glasses or who had documentation that
showed that they had normal vision were classified as having unimpaired vision. For
participants who required glasses, it was assumed that the participant used their
glasses appropriately and that with correction their vision was unimpaired. Hearing
impairment was classified in the same manner as vision impairment. Participants were
classified as having mobility impairment if they required assistance or were dependent
for mobility.

Co-morbidity data comprised the medical conditions which were identified on the
admission summary.

Data on the number and range of medications taken by the

participant were collected.

Psychotropic medications were classified as sedatives,

hypnotics, anti-depressants, anti-convulsants, anti-anxiety agents and anti-psychotic
agents. Other centrally acting medications such as opiates were also documented.
For data analysis, participants were categorised either as taking one or no psychotropic
medications, or as taking two or more psychotropic medications.

The Barthel score is a measure of performance in activities of daily living (ADLs)
(Mahoney & Barthel, 1965). It includes ratings for ten ADLs, including the ability to
independently feed oneself, bathe, groom oneself, control of bowels and bladder, toilet
use, transfers, mobility on level surfaces and stairs. A higher score means that the
patient is more independent, with scores ranging from 0 to 100 (Mahoney & Barthel,
1965).

Fall incidents were classified according to the BHS incident severity rating (ISR)
system (Table 3.1). At BHS any fall is automatically classified at ISR 4 or higher,
regardless of whether an injury is sustained.

Injuries resulting from a fall were

classified according to the severity criteria listed in Table 3.2.
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Table 3.1 Incident severity ratings (ISR)
Incident Severity Rating
Definition
Near Misses

Events that could have, but did not, lead to unnecessary loss,
damage or harm to a person.

ISR 4 - Minor

Events that result in minor injury requiring only first aid treatment;
includes no injury or no impact to the person involved.

ISR 3 - Moderate

Events that result in a person requiring medical treatment for
injuries, but no hospitalisation or an increased length of stay for
an inpatient.

ISR 2 - High

Events that result in serious injury causing temporary loss of
function

(sensory,

motor,

physiological

or

psychological);

hospitalisation or increased length of stay for an inpatient is
required.
ISR 1 - Extreme

Catastrophic event that actually or potentially results in
permanent injury or death of a person.

Table 3.2 Injury severity rating
Injury
Description
Severity

Examples

Minor

Neck, back or limb pain; skin

Injury requiring only first aid treatment.

tear; abrasion
Moderate

Requiring medical treatment for injuries, but

Laceration; haemotoma

not hospitalisation or an increased length of
stay for an inpatient.
Serious

Serious injury causing temporary loss of

Loss of consciousness; head

function. Hospitalisation or increased length

injury; fracture

of stay for an inpatient is required.
Extreme

Permanent injury or death.

Death

3.2.4 Data Analysis
3.2.4.1 Descriptive analysis
Descriptive analysis was performed for the demographic and medical data for both the
fallers and non-fallers. Data relating to fall incidence, faller type, fall characteristics and
fall-related injury were all analysed descriptively. Descriptive analysis was used to
examine completion rates of the FRAT and associated documentation. Completion
rates were audited against the Process Standards included in the Clinical Practice
Guideline to determine areas of non-compliance. In particular, the provision (or lack) of
appropriate interventions for participants identified as being at high risk of falls were
examined.
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3.2.4.2 Outliers
Any participant who sustained a total number of falls which was greater than three
standard deviations from the mean number of falls by recurrent fallers for the study
cohort, were classified as outliers and excluded from analyses.

3.2.4.3 Fall rates
As participants were followed for varying lengths of time, depending on their admission
status, the rate of falls was expressed as an incidence rate density (Rosner, 2000).
Incidence density (ID) was calculated as the number of falls/1000 bed days. When
calculating incidence rates, no distinction was made between participants who had
different lengths of follow up or experienced different numbers of falls.

3.2.4.4 Sensitivity and Specificity
SensitivityER and SpecificityER are accuracy statistics which calculate how effectively a
FRAT predicts the fall event rate, rather than the proportion of patients who fall.
Sensitivity ER is calculated as follows:
SensitivityER = ∑(No. falls by participant while classified as high risk# *)
Total no. of falls*
where ∑ = total for all relevant participants
BHS-FRAT ≥ 9
*for selected time period

#

Numerator - for those participants classified as high risk on the FRAT (i.e. event
positive), the total number of falls experienced for the time assessed as being at high
risk. Therefore, if a participant started as high risk and then a later FRAT assessment
classified them as low/moderate risk, then only the falls that occurred whilst the
participant had been classified as high risk are counted. Conversely, if the participant
started as low/moderate risk and on a later assessment were changed to high risk,
then only the falls that occurred after they were classified as high risk are included.

Denominator - the total no. falls for the selected time period.
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SpecificityER is calculated as follows:
SpecificityER = ∑ (length of time participant classified as low to moderate risk#*)
∑(length of stay of patient*)
where ∑ = total for all relevant participants
BHS-FRAT<9
*for selected time period

#

Numerator – For those participants classified as low-moderate risk on the FRAT
(i.e. event negative), the number of days for which each participant was
classified as low-moderate risk is calculated, then summed into a total. For
those participants classified as high risk and on a later assessment were
changed to low/moderate risk, then the number of days they were classified as
low-moderate risk are included.

Denominator - the sum of the length of stay in days for each participant during
the selected time period.
Youden IndexER was also calculated as follows:
Youden IndexER = (sensitivityER + specificityER) – 1
Youden Index was calculated to summarise the test accuracy into a single numeric
value (Youden, 1950). The index by itself does not identify problems in sensitivity or
specificity. The Youden Index values can range from -1 to +1 (Haines, Hill, Walsh, &
Osborne, 2007b). The practical interpretation of the Youden Index is that a score of 1
indicates that the test is perfect and a score ≤ 0 indicates the test has no diagnostic
value.

Standard sensitivity, specificity, Youden Index, positive and negative predictive values
for both tools in classifying fallers (vs. non fallers) and recurrent fallers (vs. single
fallers) were also calculated (Table 3.3). The sensitivity of a diagnostic test is the
proportion of participants for whom the outcome is positive that are correctly identified
by the test. The specificity is the proportion of participants for whom the outcome is
negative that are correctly identified by the test. A FRAT will be valid if it has high
sensitivity (i.e. a high percentage of participants who have fallen were classified as
‘high-risk’), high specificity (i.e. a high percentage of participants who did not fall were
classified as ‘low-risk’) and a high positive predictive value (ppv), i.e. those participants
identified as ‘high risk’ who went on to fall (Greenhalgh, 1997). Negative predictive
value (npv) identifies those participants identified as ‘low risk’ who did not fall
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(Greenhalgh, 1997). Values of 0.70 and above for both the sensitivity and specificity
measures are generally considered to reflect good prediction accuracy (Myers, 2003).
Table 3.3 Two-by-two table notation for expressing the results of validation study for
diagnostic or screening test
Faller
Non-faller
Assessment tool
High risk

a

b

Low risk

c

d

a+c

b+d

n= a+b+c+d

The estimated sensitivity and specificity are:
Sensitivity = a/(a+c)
Specificity = d/(b+d)
The estimated predictive values are:
positive predictive value (ppv) = a/(a+b)
negative predictive value (npv) = d/(c+d)
Youden Index = (sensitivity + specificity) – 1

3.2.4.5 Statistical analyses
Chi-square statistics were calculated to determine if there was an association between
two categorical variables. The Independent t-test was used for comparison of two
groups where the dependent variable was continuous and normally distributed. Where
the dependent variable was not normally distributed Mann-Whitney U test was used.
For comparisons of more than two faller groups, where the dependent variable was
continuous a one-way ANOVA test was used. Where the dependent variable was not
normally distributed the non-parametric Kruskal-Wallis test was used.

In the case

where the Kruskal-Wallis test indicated significant differences, multiple Mann Whitney
U tests were conducted for all pairs, using a sharpened Bonferroni correction to
determine which pairs were statistically significant.

The sharpened Bonferroni

improves the statistical conclusion validity by controlling for Type 1 error that increases
with multiple statistical tests. The level of significance used for statistical tests was an
alpha of 0.05.
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3.2.4.6 Negative Binomial Regression
Negative binomial regression analyses were used to determine which factors were
predictive of being a faller compared with a non-faller (Robertson, Campbell, &
Herbison, 2005). Negative binomial regression uses all falls as the outcome measure
and has been shown to be appropriate for analysing the efficacy of an intervention
aimed at preventing falls (Donaldson , Sobolev, Cook, Janssen, & Khan, 2009).
Negative binomial regression allows for the comparison of recurrent event rates in
different groups and adjusts for variable follow-up times by using the natural logarithm
of length of stay as the offset. This statistical model accounts for overdispersion of an
event, that is, the variance of the count variable is greater than the mean, as is the
case with falls (Robertson et al., 2005). The Poisson model of regression was fitted to
the data initially to determine the degree of overdispersion in the data. The negative
binomial regression model was then fitted to the data and the criterion of the dispersion
statistics being lower and moving closer to 1.0 was used to indicate that this model was
better fitted to the data. The residuals from the negative binomial regression models
were checked for assumption violation. The dependent variable was the total number
of falls and eight risk factors, cognitive impairment (FRAT cognitive rating>0 and/or
MMSE<25), mobility impairment (FRAT mobility rating≥2), incontinence, history of
previous falls, total medication usage, psychotropic medication usage, vision
impairment and Barthel scores, were independent variables. A univariate regression
analysis was performed for each risk factor, followed by including all significant risk
factors on the univariate analyses and interaction terms in a multivariate analysis to
determine the final regression model. Negative binomial regression analyses were
also repeated for faller (single and recurrent) data only. For these analyses, to satisfy
the requirement for negative binomial regression that the count data (number of falls)
contain zero’s, a modified count variable was computed using number of falls – 1.
Incident rate ratios (IRR) and their 95%CI are reported.

Data were analysed using SPSS software (version 17.0).

3.3 Results
3.3.1 Participant characteristics
There were 186 participants (93 fallers and 93 matched non-fallers; 82 females, 104
males) included in the matched cohort. The mean patient age was 79.0 years (SD
11.0 years).

The most frequent primary diagnosis was stroke (21.0%; Table 3.4),

followed by neck of femur fracture (10%). Most of the participants (75%) had three or
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more co-morbidities (Table 3.4). There was no significant association between the
proportion of participants with stroke as their primary diagnosis and faller group (non,
single and
recurrent; χ2=5.246, p=0.073).

There was a significant difference for the median

length of stay between faller groups (χ2=33.941, p<0.001). There was a significant
difference in the median length of stay between non-fallers (17 days) and recurrent
fallers (41 days; z=-5.980, p<0.001); single fallers (22 days) and recurrent fallers (z=2.417, p=0.016); and single fallers and non-fallers (z=-2.159, p=0.031). The mean
length of stay was 33.8 days (SD 26.4) in ICC and 26.7 days (SD 20.4) in IRP.
Table 3.4 Participant characteristics for matched cohort
Non-fallers

Fallers
Single fallers

Recurrent fallers

93

42

51

Gender (male), n (%)

52 (55.9)

24 (57.1)

28 (54.9)

Primary diagnosis (stroke), n (%)

15 (16.1)

14 (33.3)

10 (19.6)

No. of comorbidities mean (SD)

3.5 (1.9)

3.8 (1.9)

3.6 (1.7)

17.0 (9.5, 24.5)*

22.0 (2.0, 42.0)*

41.0 (24.0, 58.0)*

Number of patients

Length of stay (days), median (IQR)

*significant difference between each of non-fallers and single fallers, non-fallers and recurrent
fallers, and single fallers and recurrent fallers (p<0.05).

3.3.2 Falls
3.3.2.1 Fall rates
There were 216 falls, 121 in ICC, and 95 in IRP in the six month audit period (Table
3.5). There were 93 fallers (52 males and 41 females), 42 fallers in ICC and 51 fallers
in IRP. Recurrent fallers accounted for 54.8% (n=51) of all fallers and 81% (n=174) of
all falls (Table 3.5). The frequency of falls for recurrent fallers ranged between 2 to 11
falls per patient. No participants were classified as outliers. There was no significant
association between the proportion of single and recurrent fallers and sub-acute ward
(χ2=3.499, p=0.061). There was a significant association between the proportion of
falls by recurrent fallers and sub-acute ward (χ2=9.777, p=0.002). In ICC, 88% of falls
were by recurrent fallers compared to 71% of falls by recurrent fallers in IRP. The subacute fall ID for all admissions was 22.32 falls/1000 bed days for the 6-month period.
The fall ID for ICC for all admissions was 29.06 falls/1000 bed days. The fall ID for IRP
for all admissions was 17.23 falls/1000 bed days.
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Table 3.5 Number of faller group participants and falls by sub-acute ward
ICC
IRP
Sub-acute (total)
n (%)
n (%)
n (%)
Single fallers

14 (33.3)

28 (54.9)

42 (45.2)

Recurrent fallers

28 (66.7)

23 (45.1)

51 (54.8)

Total no. fallers

42 (100.0)

51 (100.0)

93 (100.0)

No. falls by single fallers

14 (11.6)

28 (29.5)

42 (19.4)

No. falls by recurrent fallers

107(88.4)

67 (70.5)

174 (80.6)

121 (100.0)

95 (100.0)

216 (100.0)

Total no. falls

ICC = Inpatient Complex Care; IRP= Inpatient Rehabilitation Program

3.3.2.2 Fall characteristics
The times from admission to first fall for single and recurrent fallers are shown in Table
3.6. The median time from admission to first fall in sub-acute services was 10 days
(IQR 1.5, 18.5). There was no significant difference (z=-1.4, p=0.162) between the
median time from admission to first fall in ICC (13 days, IQR 2, 24) and that in IRP (9
days, IQR 2, 16). There was no significant difference (z=-.47, p=0.637) for the median
time from admission to first fall between single fallers (12.5 days, IQR 5.5, 19.5; Fig.
3.1) and recurrent fallers (8 days, IQR 0, 17.5, Fig. 3.2). Although the majority of first
falls occurred in the first 2 weeks post admission, over 19% of first and recurrent fallers
had their first fall more than 3 weeks after admission.
Table 3.6 Time from admission to first fall by faller type
Time from admission to first fall
Single fallers
n (%)
(days)

Recurrent fallers
n (%)

0-7

13 (30.9)

23 (45.1)

8-14

14 (33.3)

10 (19.6)

15-21

7 (16.7)

4 (7.8)

22-28

1 (2.4)

6 (11.8)

29-35

3 (7.1)

4 (7.8)

36-42

2 (4.8)

3 (5.9)

>42

2 (4.8)

1 (2.0)

Total

42 (100.0)

51 (100.0)
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Figure 3.1 Time from admission to first fall for single fallers

Figure 3.2 Time from admission to first fall for recurrent fallers
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Figure 3.3 Time from admission to falls for recurrent fallers

The frequency of falls for the morning, afternoon, evening and night time-periods are
shown in Table 3.7. There was no significant association between the proportions of
single fallers and recurrent fallers and the time period when the falls occurred
(χ2=1.351, p=0.717).

Table 3.7 Time of falls
Time of fall group

Single fallers
(n =42)
n (%)

Recurrent fallers
(n =174)
n (%)

Total
(n =216)
n (%)

Morning (9.00am – 12.59pm)

5 (12.0)

32 (18.4)

37 (17.1)

Afternoon (1.00pm – 4.59pm)

10 (23.8)

37 (21.3)

47 (21.8)

Evening (5.00pm – 8.59pm)

8 (19.0)

26 (14.9)

34 (15.7)

Night (9.00pm – 8.59am)

19 (45.2)

79 (45.4)

98 (45.4)

The majority of falls (93%, n=201) were not witnessed. In ICC, 94.2% (n=114) were
not witnessed and in IRP 91.6% (n=87) were not witnessed. The majority of falls, 81%
(n=175), occurred in the bedroom (Table 3.8). The most common activities at the time
of the fall were while participants were transferring from their bed (16.2%) or
chair/wheelchair (13.4%), or while standing or ambulating (14.4%, Table 3.9).
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Table 3.8 Fall location details
Location of fall

ICC
n (%)

IRP
n (%)

Total
n (%)

103 (85.1)

72 (75.8)

175 (81.0)

Ward/corridor

5 (4.1)

4 (4.2)

9 (4.2)

Bathroom

11 (9.1)

15 (15.8)

26 (12.0)

Rehabilitation gym

0 (0.0)

1 (1.1)

1 (0.5)

Elsewhere in hospital

2 (1.7)

3 (3.2)

5 (2.3)

121 (100.0)

95 (100.0)

216 (100.0)

Bedroom

Total

ICC = Inpatient Complex Care; IRP= Inpatient Rehabilitation Program

Table 3.9 Activity when fall occurred
Activity

ICC
n (%)

IRP
n (%)

Total
n (%)

Ambulating to toilet

15 (12.4)

8 (8.4)

23 (10.6)

Transfer from bed

20 (16.5)

15 (15.8)

35 (16.2)

Transfer from chair/wheelchair

14 (11.6)

15 (15.8)

29 (13.4)

Toileting/commode

9 (7.4)

11 (11.6)

20 (9.3)

Showering/bathing

0 (0.0)

4 (4.2)

4 (1.9)

Other bathroom activities

3 (2.5)

2 (2.1)

5 (2.3)

15 (12.4)

16 (16.8)

31 (14.4)

While dressing

0 (0.0)

1 (1.1)

1 (0.5)

Fall out of bed

35 (28.9)

18 (18.9)

53 (24.5)

Unknown

10 (8.3)

5 (5.3)

15 (6.9)

121 (100.0)

95 (100.0)

216 (100.0)

While standing/walking

Total

ICC = Inpatient Complex Care; IRP= Inpatient Rehabilitation Program

3.3.2.3 Incident severity ratings
The ISRs are provided in Table 3.10. There were no ISR 1 incidents for the audit
period. The majority (95%; n=206) of falls were classified as ISR 4. There were two
ISR 2 incidents, both occurring in ICC. There were eight ISR 3 incidents, six in IRP
and two in ICC.
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Table 3.10 Fall-incident outcomes by incident severity rating (ISR)
ISR
Count of incidents
ICC
IRP
Total
n (%)
n (%)
n (%)
Near Misses

N/A

N/A

N/A

ISR 4 - Minor

117 (96.6)

89 (93.7)

206 (95.4)

ISR 3 - Moderate

2 (1.7)

6 (6.3)

8 (3.7)

ISR 2 – High

2 (1.7)

0 (0.0)

2 (0.9)

ISR 1 - Extreme

0 (0.0)

0 (0.0)

0 (0.0)

121 (100.0)

95 (100.0)

216 (100.0)

Total

ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program
N/A=not applicable

3.3.2.4 Injury severity
There were 64 falls (29.6%) which resulted in injury, of which 18 falls (8.3%) resulted in
injuries with severity rated as moderate to extreme (Table 3.11).

In ICC, 42 falls

(34.7%) resulted in injury and in IRP 22 falls (23.2%) resulted in injury. There were 38
fallers (14 single fallers and 24 recurrent fallers) who sustained fall-related injuries.
There was no significant association between injury rates and faller type (single and
recurrent, χ2=0.158, p=0.691). Fifty (28.7%) of the falls by recurrent fallers resulted in
injury compared with 33.3% (n=42) of falls by single fallers resulting in injury.
Table 3.11 Fall-related injury severity in sub-acute areas
Injury
Single faller
Recurrent
Total injuries
Severity
injuries
faller injuries
n (%)
n (%)
n (%)
Nil

28 (66.7)

124 (71.3)

152 (70.4)

Minor

10 (23.8)

36 (20.7)

46 (21.3)

Moderate

3 (7.1)

11 (6.3)

14 (6.5)

Serious

1 (2.4)

2 (1.2)

3 (1.4)

Extreme

0 (0.0)

1 (0.5)

1 (0.4)

42 (100.0)

174 (100.0)

216 (100.0)

Total

3.3.3 Fall Risk Assessment Tool (BHS-FRAT)
3.3.3.1 Compliance
Compliance for completing the BHS-FRAT was high, with 97.8% (n=182) of the
matched cohort participants having FRATs completed and filed in their medical record
(Table 3.12). For 8% (n=15) of participants, the FRATs were incorrectly completed,
e.g. risk category not scored or incorrect addition of scores. The FRAT reassessment
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rate following a fall was very low (5.1%), with no reassessments being completed in
ICC.
Table 3.12 Completion and reassessment rates for the FRAT
Location
Admission FRAT
FRAT reassessed after
completed
a fall
n (%)
n (%)
ICC

84 (100.0)

0 (0.0)

IRP

98 (96.1)

11 (11.6)

Sub-acute (total)

182 (97.8)

11 (5.1)

ICC = Inpatient Complex Care; IRP = Inpatient Rehabilitation Program;
FRAT = fall risk assessment tool

3.3.3.2 Predictive validity
The BHS-FRAT classified 156 of 167 participants in the matched cohort (93.4%) as
high risk for falls (FRAT score ≥ 9). Predictive accuracy statistics for predicting all falls
(≥1 fall) or recurrent falls (≥2 falls) are shown in Table 3.13. Event rate predictive
values were calculated for the current high risk cut off point (BHS-FRAT score ≥9) and
showed high sensitivityER (0.97) and low specificityER (0.07) for the classification of
fallers vs. non-fallers. The BHS-FRAT demonstrated high sensitivity (0.95), i.e. a high
percentage of participants who fell were identified as high risk. The BHS-FRAT had
very low specificity (0.09), i.e. the majority of non-fallers were not identified as low risk.
The Youden Index (0.04) and YoudenER Index (0.04) results indicated low overall test
prediction accuracy.

A number of cut points for the BHS-FRAT total score were

calculated to evaluate which yielded the best event rate predictive outcome (Table
3.14). By altering the high risk cut point to a score of 14, specificityER of the BHS-FRAT
was improved to 0.51, with a sensitivityER of 0.70, resulting in a Youden IndexER of
0.21.
Table 3.13 Predictive accuracy of BHS-FRAT for fallers and recurrent fallers, using
recommended tool cut-off score for indicating high fall risk
Fallers vs. non-fallers
Recurrent fallers vs. single
(n=150)
fallers
(n=75)
ER

0.97

0.81

ER

0.07

0.02

Index

0.04

-0.07

Sensitivity

0.95

0.98

Specificity

0.09

0.09

Youden Index

0.04

0.07

Positive predictive value

0.51

0.59

Negative predictive value

0.64

0.75

Sensitivity
Specificity
ER

Youden
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Table 3.14 Event rate predictive values at varying cut points for high risk for the
BHS-FRAT total scores
ER
ER
ER
Cut point
Sensitivity
Specificity
Youden Index
9

0.97

0.07

0.04

10

0.94

0.13

0.07

11

0.93

0.17

0.10

12

0.88

0.23

0.11

13

0.78

0.36

0.14

14

0.70

0.51

0.21

15

0.51

0.34

-0.15

16

0.48

0.31

-0.21

17

0.21

0.13

-0.66

ER= event rate

3.3.3.3 Preventative strategies
The recommendation and implementation rates (following recommendation) for specific
preventative strategies (outlined in Appendix 2) are shown in Table 3.15.

The

completion rate for the Falls Preventative Strategies form (reverse side of FRAT) was
54.8%, with at least one preventative strategy being recommended for 102 of the 186
participants in the matched cohort.

Environmental preventative strategies were

recommended the most frequently (100%; n=102), however they were only
implemented for approximately 55% (n=56) of those patients for whom they were
recommended. Preventative strategies for continence were implemented for 100% of
patients for whom they were recommended.
Table 3.15 Fall-risk preventative strategy recommendations and their implementation
rates (n=102)
Preventative
Recommended
Implemented*
strategy
n (%)
n (%)
Environment

102 (100.0)

56 (54.9)

Continence

78 (76.5)

78 (100.0)

Cognition

75 (73.5)

31 (41.3)

Medications

61 (59.8)

57 (93.4)

Mobility

70 (68.6)

54 (77.1)

Other

59 (57.8)

59 (100.0)

*Data on implementation derived from documentation in medical records

Evaluation of the implementation of a risk-related preventative strategy for the risk
factors included on the BHS-FRAT was performed. The risk factors for previous falls
history and age were excluded as they did not have an associated risk-related
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preventative strategy on the BHS-FRAT Falls Preventative Strategies form. The risk
factors for medications and sensory were also not included as the operational
definitions and the grading which constituted risk were not well defined.

The

implementation of a risk-related preventative strategy for the risk factors of cognition,
mobility and continence were evaluated.

A risk-related preventative strategy was

recommended for between 37% and 49% of participants who were identified on the
FRAT as having risk factors in the areas of cognition, mobility and continence (Table
3.16).
Table 3.16 Recommendation and implementation of risk-related preventative strategies
for participants with specific risk factors
Risk factor
Risk-related preventative strategy
Recommended
Implemented
n (%)
n (%)
Cognitive impairment (n=112)

55 (49.1)

27 (49.1)

Mobility impairment (n=156)

59 (37.8)

47 (79.7)

Incontinence (n=149)

62 (41.6)

62 (100.0)

3.3.4 Fall risk factors identified from BHS-FRAT and medical record
3.3.4.1 Risk factor prevalence
The prevalence of fall risk factors for the matched cohort are outline below:
Cognition: A large proportion of participants (n=112, 60.2%) were identified as being
cognitively impaired (FRAT cognitive rating >0 and/or MMSE<25; Table 3.17).
Cognitive status was not recorded for three (1.6%) participants.

The MMSE was

completed for 64 (34.4%) of the 186 participants. There was a significantly greater
proportion of cognitively impaired participants (71%) in ICC compared with IRP (53%;
χ2=6.066, p=0.014). Forty-six of the 93 non-fallers (49.5%) had cognitive impairment
while the majority of recurrent fallers (82.4%) and single fallers (57.1%) were
cognitively impaired.

Continence: A large proportion of participants (n=149, 80.1%) were identified on the
FRAT and/or documented in the medical record as having either an indwelling catheter,
requiring assistance, increased frequency or being incontinent (FRAT Elimination score
≥1 and/or medical record; Table 3.17). Continence status was not recorded for three
(1.6%) participants. There was no significant association between continence status
and sub-acute ward (χ2=2.453, p=0.117), incontinence occurring in 87.0% of
participants in ICC and 74.5% of participants in IRP.
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Mobility: The majority of participants (n=156, 83.9%) were identified as having impaired
mobility, i.e. requiring assistance or being dependent for mobility (FRAT mobility ≥2;
Table 3.17). Mobility status was not recorded for two (1.1%) participants. There was
no significant association between mobility status and sub-acute ward (χ2=0.000,
p=1.000). There were 79.8% of participants in ICC and 87.3% in IRP who had mobility
impairment.

Previous falls: Many of the participants (n=138, 74.2%) had sustained at least one fall
in the 12 months prior to admission (FRAT previous falls >0; Table 3.17). Previous fall
history was not recorded for nine (4.8%) participants.

There was no significant

association between participants with a previous fall history and sub-acute ward
(χ2=1.124, p=0.289).

There were 77.4% of participants in ICC and 71.5% of

participants in IRP with a previous fall history.
Table 3.17 Frequency of risk factors in participants
Risk factors
Faller group
ICC (n=84)
n (%)
Cognitive impairment

Incontinence

Mobility impairment

Previous falls

IRP (n=102)
n (%)

Sub-acute
(n=186)
n (%)

Non-faller

27 (32.1)

19 (18.6)

46 (24.7)

Single faller

9 (10.7)

15 (14.7)

24 (12.9)

Recurrent faller

24 (28.6)

18 (17.6)

42 (22.6)

Total

60 (71.4)*

52 (50.9)*

112 (60.2)

Non-faller

34 (40.5)

33 (32.4)

67 (36.0)

Single faller

13 (15.5)

20 (19.6)

33 (17.7)

Recurrent faller

26 (31.0)

23 (22.5)

49 (26.3)

Total

73 (87.0)

76 (74.5)

149 (80.0)

Non-faller

32 (38.1)

41 (40.2)

73 (39.3)

Single faller

11 (13.1)

26 (25.5)

37 (19.9)

Recurrent faller

24 (28.6)

22 (21.6)

46 (24.7)

Total

67 (79.8)

89 (87.3)

156 (83.9)

Non-faller

30 (35.7)

32 (31.4)

62 (33.3)

Single faller

11 (13.1)

23 (22.5)

34 (18.3)

Recurrent faller

24 (28.6)

18 (17.6)

42 (22.6)

Total

65 (77.4)

73 (71.5)

138 (74.2)

*p<0.05
ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

Vision: Twenty-five participants (13.4%) were identified as having a vision impairment
based on vision impairment being documented in the medical record on admission.
Vision impairment was not recorded for 79 (42.5%) participants.
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There was no

significant association between vision impairment and sub-acute ward (χ2=0.074,
p=0.785). There were 19.0% of participants in ICC and 8.8% of participants in IRP
identified as having vision impairment.

Medications: The median number of medications for all participants was 9.0 (IQR 6.5,
11.5; Table 3.18).

There was no significant difference in the median number of

medications between ICC (9.0, IQR 6.0, 12.0) and IRP (9.0, IQR 7.0, 11.0; z=-0.527,
p=0.598) or faller group (F(1,180)=0.390, p=0.677).

The majority of participants

(n=186, 98.4%) were on three or more medications.

Age: The median participant age was 82.0 years (IQR 76.0, 88.0 years). The average
age for each faller group is listed in Table 3.18. The median age for participants in IC
(83.0 years, IQR 79.0, 87.0 years) was significantly higher than that for IRP participants
(80.0 years, IQR 71.0, 89.0 years, SD 12.5; z=-2.892, p=0.004).

Barthel scores: The median Barthel scores for single, recurrent and non-fallers are
reported in Table 3.18. There was a significant difference for Barthel scores between
faller groups (F(2,183)=12.121, p<0.001).

The median Barthel score for non-fallers

(51.0, IQR 32.5, 69.5) was significantly higher than that for single fallers (35.5, IQR
19.5, 51.5; p=0.021) and recurrent fallers (30.0, IQR 10.5, 49.5; p<0.001; Table 3.17).
The median Barthel score of 42.0 (IQR 22.5, 61.5) for participants in ICC was not
significantly different than that for IRP (37.0, IQR 19.5, 54.5; z=-0.705, p=0.481).
Table 3.18 Median scores for risk factors by faller group
Risk factors
Faller group
ICC
median (IQR)
Medications
Non-faller
9.5 (6.5, 12.5)

Age (years)

Barthel scores

IRP
median (IQR)
10.0 (5.0, 15.0)

Sub-acute
median (IQR)
10.0 (7.0, 13.0)

Single faller

8.0 (5.5, 10.5)

8.0 (5.5, 10.5)

8.0 (5.5, 10.5)

Recurrent faller

9.0 (6.0, 12.0))

9.0 (7.5, 10.5)

9.0 (6.5, 11.5)

All patients

9.0 (6.0, 12.0)

9.0 (7.0, 11.0)

9.0 (6.5, 11.5)

Non-faller

83.5 (79.0, 88.0)

80.0 (71.0, 89.0)

82.0 (76.0, 88.0)

Single faller

85.0 (82.0, 88.0)

78.0 (68.5, 87.5)

82.0 (73.5, 90.5)

Recurrent faller

82.0 (79.0, 85.0)

83.0 (73.5, 92.5)

82.0 (78.0, 88.0)

All patients

83.0 (79.0, 87.0)*

80.0 (71.0, 89.0)*

82.0 (76.0, 88.0)

Non-faller

39.0 (13.0, 65.0)

56.0 (40.0, 72.0)

51.0 (32.5, 69.5)

Single faller

41.5 (24.0, 59.0)

33.5 (22.0, 45.0)

35.5 (19.5, 51.5)

Recurrent faller

47.0 (30.0, 64.0)

15.0 (0.0, 30.0)

30.0 (10.5, 49.5)

All patients

42.0 (22.5, 61.5)

37.0 (19.5, 54.5)

40.0 (22.0, 58.0)

*p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program
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Thirty-one participants (16.7%) were taking two or more psychotropic medications
(Table 3.19). There was no significant association between the use of two or more
psychotropic medications and sub-acute ward (χ2<0.001, p=1.000). The use of two or
more psychotropic medications was equally prevalent for both cognitively impaired
(n=19, 16.9%) and cognitively intact participants (n=12, 16.9%).

There was a

significant association between faller groups and participants taking two or more
psychotropic medications (χ2=8.478, p=0.014). The most commonly used psychotropic
medications were lithium, zyprexa and risperidone.
Self-care: The level of assistance required for self-care (independent, assist or
dependent) for each faller group is shown in Table 3.20. There was no significant
association between faller groups and the level of self-care (χ2=1.91, p=0.752). A high
proportion of all participants (58.8% to 64.3%) required assistance for self-care.
Table 3.19 Prevalence of psychotropic medications across faller groups and sub-acute
wards
Number of psychotropic medications
0-1
n (%)

≥2
n (%)

Non-fallers (n=93)

83 (89.2)

10 (10.8)*

Single fallers (n=42)

36 (85.7)

6 (14.3)*

Recurrent fallers (n=51)

36 (70.6)

15 (29.4)*

ICC (n=84)

70 (83.3)

14 (16.7)

IRP (n=102)

85 (83.3)

17 (16.7)

Faller group

Sub-acute ward

*p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

Table 3.20 Level of self-care for faller groups
Level of care
Single faller
Recurrent faller
n (%)
n (%)

Non faller
n (%)

Independent

8 (19.0)

7 (13.7)

14 (15.1)

Assist

27 (64.3)

30 (58.8)

55 (59.1)

Dependent

7 (16.7)

14 (27.5)

24 (25.8)

42 (100.0)

51 (100.0)

93 (100.0)

Total

3.3.4.2 Negative binomial regression
To determine which risk factors were predictive of falling, risk factors were selected
from those listed on the BHS-FRAT and for which data were collected from the medical
records for the matched cohort.

The BHS-FRAT risk factors included cognitive
88

impairment, mobility impairment, incontinence and history of previous falls. Data from
the BHS-FRAT for the risk factors medications and sensory status were not included as
the operational and grading definitions were not clearly defined. Based on the previous
literature, additional risk factors related to medication, vision and function were also
included and data were obtained from the medical records.

The fall risk factors

included in the negative binomial regression analyses were cognition, total number of
medications, use of two or more psychotropic medications, continence, mobility, a
history of previous falls, Barthel scores and vision (Table 3.21).

The dispersion

statistics moved closer to 1.0, indicating that this model was better fitted to the data
than the Poisson regression model. An analysis of the standardised residuals versus
the fitted values showed that a small proportion of cases rested just outside ±2.0. The
standardised deviance residuals were between 2.001 and 2.937 for one (0.5%) to five
(2.7%) participants, three participants being represented in four of the eight analyses
(Appendix 4; (Hilbe, 2007)).

Using univariate negative binomial regression analysis for all participants (Table 3.21),
participants with cognitive impairment were 2.5 times more likely to fall compared with
those who were cognitively intact (IRR 2.525, 95% CI 1.535, 4.153, p<0.001).
Participants who were taking two or more psychotropic medications were 2.1 times
more likely to fall compared with those participants taking one or no psychotropic
medications (IRR2.064, 95% CI 1.296, 3.285, p<0.001).

Participants with higher

Barthel scores were only slightly less likely to fall compared with those with lower
Barthel scores (IRR 0.986, 95% CI 0.978, 0.995, p=0.001).
Table 3.21 Univariate negative binomial regression analysis of risk of being a faller
compared with non-fallers
Variable
Regression
Standard
IRR
95% CI
p
coefficient
Error
Previous falls (n=183)

0.443

0.286

1.557

0.889, 2.727

0.121

Cognition impairment (n=183)

0.926

0.254

2.525

1.535, 4.153

<0.001

Mobility impairment (n=186)

0.073

0.272

1.075

0.631, 1.833

0.790

Incontinent (n=186)

0.032

0.208

1.032

0.686, 1.553

0.879

Psychotropics ≥2 (n=186)

0.725

0.237

2.064

1.296, 3.285

0.002

Vision impaired (n=107)*

-0.173

0.304

0.841

0.464, 1.525

0.568

Total no. of medications (n=186)

-0.008

0.027

0.992

0.941, 1.046

0.769

Barthel score (n=186)

-0.014

0.004

0.986

0.978, 0.995

0.001

* Vision status was not recorded in the medical record for 79 of 186 participants;
IRR=incident rate ratio

The risk factors cognitive impairment, Barthel score and the use of two or more
psychotropic medications were included in the final multivariate model and the overall
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model statistics were χ2=32.670, p<0.001. Interaction between the three risk factors
was not significant (χ2=6.23, p=0.101).

In the final multivariate negative binomial

regression model, participants with cognitive impairment were found to be 2.3 times
more likely to fall (IRR 2.284, 95%CI 1.382, 3.776, p=0.001), the other two factors
being equal. Participants using two or more psychotropic medications were 1.8 times
more likely to fall (IRR 1.847, 95% CI 1.154, 2.957, p=0.011), the other two factors
being equal (Table 3.22).
Table 3.22 Multivariate negative binomial regression analysis of risk of being a faller
compared with non-fallers
Variable
Regression
Standard
IRR
95% CI
p
coefficient
Error
Cognition impairment (n=183)

0.826

0.256

2.284

1.382, 3.776

0.001

Psychotropics ≥2 (n=186)

0.614

0.240

1.847

1.154, 2.957

0.011

Barthel score (n=186)

-0.007

0.004

0.993

0.984, 1.001

0.081

IRR=incident rate ratio; CI=confidence interval

Data for the single and recurrent fallers groups only were used in the second set of
negative binomial regression analyses (Table 3.23).

Using univariate negative

binomial regression analysis, participants with cognitive impairment were 3.6 times
more likely to fall more than once compared with those who were cognitively intact
(IRR 3.626, 95% CI 1.462, 8.995, p=0.005). Participants who were taking two or more
psychotropic medications were 2.0 times more likely to have recurrent falls compared
with those participants taking one or no psychotropic medications (IRR 2.026, 95%CI
1.070, 3.837, p=0.030).
Table 3.23 Univariate negative binomial regression analysis of risk of recurrent falls
compared with single falls
Variable
Regression
Standard
IRR
95% CI
p
coefficient
Error
Previous falls (n=93)

0.016

0.465

1.016

0.408, 2.528

0.972

Cognition impairment (n=93)

1.288

0.464

3.626

1.462, 8.995

0.005

Mobility impairment (n=93)

0.169

0.413

1.184

0.527, 2.661

0.683

Incontinent (n=93)

0.254

0.305

1.289

0.709, 2.343

0.405

Psychotropics ≥2 (n=93)

0.706

0.326

2.026

1.070, 3.837

0.030

Vision impaired (n=57)*

-0.436

0.426

0.647

0.281, 1.490

0.306

Total no. of medications (n=93)

0.009

0.404

1.009

0.933, 1.093

0.817

Barthel score (n=93)

-0.007

0.006

0.993

0.981, 2.185

0.277

* Vision status was not recorded in the medical record for 36 of 93 faller participants
IRR=incident rate ratio; CI=confidence interval
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The risk factors cognitive impairment and the use of two or more psychotropic
medications were included in the final multivariate model and the overall model
statistics were χ2=16.001, p=0.001. Interaction between the two risk factors was not
significant (χ2=1.41, p=0.235). In the final multivariate negative binomial regression
model participants with cognitive impairment were found to be 4.0 times more likely to
fall more than once (IRR 3.979, 95%CI 1.615, 9.806, p=0.003) compared with a single
fall, the other factor being equal.

Participants using two or more psychotropic

medications were 2.3 times more likely to have recurrent falls (IRR 2.252, 95% CI
1.195, 4.246, p=0.012) compared with a single fall, the other two factors being equal
(Table 3.24).
Table 3.24 Multivariate negative binomial regression analysis of risk of being a recurrent
faller compared with a single faller
Variable
Regression
Standard
IRR
95% CI
p
coefficient
Error
Cognition impairment (n=183)

1.381

0.460

3.979

1.615, 9.806

0.003

Psychotropics ≥2 (n=186)

0.812

0.324

2.252

1.195, 4.246

0.012

IRR=incident rate ratio; CI=confidence interval

3.4 Discussion
3.4.1 Falls, fallers and fall-related injury in Ballarat Health Services subacute units
The results from the baseline audit indicated several deficits in the current falls
prevention and management practices in sub-acute areas at BHS. The average fall ID
for the two units combined was 22.19 falls/1000 bed days, which is higher than
previously reported fall rates in sub-acute settings of up to 14 falls/1000 bed days
(Healey et al., 2008b; Oliver et al., 2010).

In the current study, the largest proportion of participants (39%) experienced their first
fall within the first week and another 25% of first falls occurred during the second week
of stay. This finding is similar to that of a previous study which reported that a large
proportion of patients (64%) sustained their initial fall in the first 2 weeks of their
rehabilitation admission (Vassallo et al., 2003). In the current study there was no
significant difference between the median time from admission to first fall for single and
recurrent fallers. However, a larger proportion of recurrent fallers (45.1%) fell in the
first week of their admission, compared to single fallers (30.9%). Further analysis over
a longer time period and a larger participant sample size may be required to accurately
assess the differences in the time to first fall between single and recurrent fallers. The
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tendency for patients to fall early in their admission may result from a transient
increased risk, possibly as they recover from an acute illness and/or due to their active
participation in rehabilitation. The findings of the current study demonstrate the need
for a strong focus for fall prevention in the first couple of weeks of a patient’s
admission. However, there was also a moderate proportion of patients who did not fall
in the first 2 weeks, and then went on to fall 3 weeks or later. This highlights that falls
can occur at any time and that vigilance needs to be maintained throughout the
admission. As such, fall prevention needs to focus both on the initial couple of weeks
and also throughout the admission, even for those who have not fallen in the early
period. A greater proportion of both single (67%) and recurrent fallers (78%) in IRP fell
in the first 2 weeks compared with ICC (57% and 53% respectively). This is most likely
due to the different case-mix between the wards, with IRP having a higher proportion of
participants undergoing rehabilitation.

In the current study a high proportion of falls (>90%) were not witnessed, which implies
that the participants were not being directly supervised. This is similar to the findings in
previous studies in which unobserved falls were common, varying between 75% to
88% (Lee & Stokic, 2008; Vassallo, Amersey, Sharma, & Allen, 2000). The role of
adequate supervision for at-risk patients to prevent falls and fall-related injury has not
been well researched.

A number of approaches have been used to increase

observation or surveillance, including: using areas of wards that have increased
capacity for observation, for example, a room near the nurses’ station may be used for
increased monitoring of patients with high fall risk; bed and chair alarm systems, which
are widely used in hospitals to monitor patients attempting to get out of bed; increased
observation by patient ‘sitters’; and flagging those at high risk of falls, for example,
using coloured wrist bracelets. However there is limited evidence for the effectiveness
of these approaches.

Further work investigating the effectiveness of surveillance

strategies for high fall risk patients would help to address the high proportion of falls
which occur unobserved in this sub-acute setting.

In the current study the average number of medications (9.26) for all participants in the
matched cohort was high, with most participants (98.4%) taking three or more
medications. Previous studies in the community and nursing homes have reported the
average number of medications per patient to be between 5 and 8.7 (Crotty, Rowett,
Spurling, Giles, & Phillips, 2004; Cumming et al., 1991; Hien et al., 2005; Zermansky et
al., 2006) and 48% of patients taking three or more medications (Cumming et al.,
1991). Previous studies have shown that medications, in particular polypharmacy and
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inappropriate prescriptions, can result in falls in hospitals (Hartikainen, Lonnroos, &
Louhivuori, 2007; Hill & Wee, 2012; Lord, Sherrington, Menz, & Close, 2007; Milton &
Jackson, 2007). There are only a small number of studies that have investigated
systematic medication review and adjustment as a single intervention in hospitals. One
study, involving a fall-focused pharmaceutical intervention program in a rehabilitation
centre, demonstrated significant improvements in prescribing safety and quality,
reductions in prescriptions and significantly lower fall rates for patients in the
intervention group (2.8 vs. 6.4 falls/1000 occupied bed days, p<0.001) (Haumschild,
Karfonta, Haumschild, & Phillips, 2003).

The findings of this study indicate that

strategies for reducing polypharmacy and the appropriate prescriptions may be
beneficial and warrant further investigation in sub-acute settings.

In the current study, recurrent fallers accounted for over half of all fallers and for most
(81%) of the total number of falls during the audit period. This finding highlights that if
a patient falls once, they have a high chance of falling again. Following a patient’s
initial fall, additional strategies, such as a post fall consultation or review and other riskrelated strategies, may be useful in minimising the proportion of patients that go on to
have recurrent falls. In a previous study involving the prospective investigation of the
characteristics distinguishing recurrent fallers from single fallers and non-fallers in a
rehabilitation environment, it was identified that recurrent fallers (n=65, 32%) were
responsible for more than half of all falls (n=175, 56%; Vassallo, Sharma, & Allen,
2002). Another study in a 650 bed acute hospital also showed that 52% of all falls
sustained in a 6 month trial period involved recurrent fallers (Gaebler, 1993). However,
it is unclear in this study which ward types (e.g. rehabilitation, geriatric) were included.
In the current study there was no significant difference between ward locations for the
proportion of recurrent fallers, however there was a significantly greater number of falls
by recurrent fallers in ICC compared with IRP. This may be due to the difference in
patient types between the two wards, with ICC having more complex care patients and
a higher proportion of patients with cognitive impairment.

Approximately 30% of all falls in the current study resulted in injury, with 8% of falls
resulting in moderate to extreme injury severity, including one fall-related death. This
finding is similar to that reported in a previous prospective observational study in
geriatric rehabilitation wards, in which 30% of fallers sustained injuries, with 6.8% of
falls resulting in serious injury (Vassallo et al., 2005a). In the current study the ISR
categories completed at the time of the incident were not always updated to accurately
reflect final fall-related outcomes. For example, there was one fall incident in which the
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participant sustained a fractured neck of femur and was classified as an ISR 2.
However, documentation indicated that the participant died undergoing corrective
surgery, resulting in an ISR 1 outcome. Although the proportion of patients sustaining
a serious injury following a fall may be low, even when no injury has occurred the
patient may lose confidence in their mobility and suffer from anxiety and fear of falling,
which can cause significant functional impairment and affect their quality of life longer
term (Denkinger et al., 2010; Schmid et al., 2009).

In the current study there was no significant difference between single and recurrent
fallers for injury rates or injury severity. This finding is consistent with the study by
Vassallo et al. (2005a) in which the relationship of falls to injury among hospital inpatients was examined and there were no significant differences between patients
suffering injurious and non-injurious falls. Although no specific patient characteristics
which pre-dispose fallers to injury have been identified in the hospital setting, recurrent
fallers may have an increased probability of injury due to the increased number of falls
sustained (Vassallo et al., 2005a).

3.4.2 Effectiveness of the BHS-FRAT in a clinical setting
The role of a FRAT in the hospital setting has come under criticism, largely related to
the limited predictive accuracy of these tools (Haines et al., 2007b; Myers, 2003; Oliver
et al., 2004; Oliver & Healey, 2009; Perell et al., 2001). However, it may be that the
main clinical benefit of a FRAT is not the ability to predict fall risk, but rather to identify
an individual’s fall risk factors and to guide a management plan to address these.
These two functions, predictive ability and clinical utility of the BHS-FRAT, are
discussed in detail below.

3.4.2.1 Predictive accuracy
In the current study, the BHS-FRAT demonstrated low predictive accuracy as a result
of very low specificityER (0.07) and moderate positive and negative predictive values.
The YoudenER Index (0.04) indicated that the BHS-FRAT was only marginally better
than chance at predicting which participants would go on to fall.

The reduced

predictive accuracy appears to be common amongst FRATs (Australian Commission
on Safety and Quality in Healthcare, 2009; Myers, 2003; Oliver, 2008). A systematic
review of FRATs in acute care settings, including acute care hospitals, emergency
departments, and geriatric inpatient or outpatient rehabilitation services examined eight
different tools. Sensitivity ranged from 66% to 93% and specificity from 25% to 88%
(Scott, Votova, Scanlan, & Close, 2007). The STRATIFY, one of the mostly widely
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validated tools has been shown to have variable predictive accuracy, depending on the
setting and the specific patient groups. In a systematic review and meta-analysis of
studies using the STRATIFY, sensitivity values varied from 42.9% to 76.9% and
specificity varied from 43.2% to 59.0% (Oliver et al., 2008). The population and setting
were shown to have affected the performance of the tool and meta-analysis found low
positive predictive value and total predictive values for the STRATIFY. In a study
comparing two established FRATs (STRATIFY and Downton) with nurses’ clinical
judgment of risk, the single judgement item of ‘wandering’ achieved better predictive
accuracy than either the of the formal scores (Vassallo, Poynter, Sharma, Kwan, &
Allen, 2008). Haines et al. (2007b) also demonstrated in a meta-analysis of tools with
multiple prospective evaluations that the STRATIFY, Morse Falls Scale and nursing
staff clinical judgment provided comparable levels of accuracy (Haines et al., 2007b).
This raises an important point that a FRAT is only of use if it improves the accuracy of
prediction above that which could be predicted by the staff member without its use (if
its prime purpose is to classify patients’ level of fall risk).

In a systematic review and meta-analysis of all fall risk prediction tools for hospital
inpatients, the study design was shown to have a significant effect on the predictive
accuracy results reported (Haines et al., 2007b).

Studies with specific design

characteristics, in particular retrospective evaluations, were found to have provided
significantly higher overall accuracy statistics. Haines et al. (2007b) recommended that
when selecting a FRAT for use in a clinical setting, the FRAT should be evaluated
prospectively and the evaluation repeated in similar populations elsewhere. The use of
retrospective evaluation in the current study needs to be considered when interpreting
the predictive accuracy results for the BHS-FRAT.

The effects of differing lengths of stay, recurrent events and possible changes in fall
risk status during admission may lead to inaccurate standard predictive accuracy
measures. To account for these factors event rate predictive accuracy calculations
were also performed in the current study.

The BHS-FRAT demonstrated poor

predictive accuracy, using the recommended high risk cut-off scores, with low
specificityER (0.07) and very low Youden IndexER (0.04), although these measures
improved using modified cut off scores. By altering the high risk cut point to a score of
14, specificityER of the BHS-FRAT was improved to 0.51, with a sensitivityER of 0.70,
resulting in a Youden IndexER of 0.21.
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The poor discriminative properties of the BHS-FRAT may be the result of several
factors. Firstly, it is possible that not all of the risk factors included on this tool were
predictive of falls in this sub-acute setting. The current study is the first investigation to
determine which risk factors are significantly associated with falls in the BHS sub-acute
setting. Secondly, prediction accuracy of the tool may be confounded by good clinical
practice, where a patient who is at risk of falls has effective fall prevention practices
implemented that minimise their future risk of falling. The act of preventing a fall in
such patients may lower the sensitivity, thus reducing the predictive accuracy of the
tool. Thirdly, risk factors which were assessed by this tool, such as incontinence,
mobility and cognitive status, may vary from day to day and may limit the accuracy of a
risk assessment at a single time point (Myers, 2003; Oliver et al., 2004). Finally, the
cut-points determining high risk for the BHS-FRAT in the current study have not been
subjected to research to determine the most appropriate cut-point. The reported cut
points may not be the best cut-points for determining high fall risk in the sub-acute
setting, as indicated by the findings of the current study.

The BHS-FRAT did not demonstrate the characteristics, described by Wyatt and
Altman (1995), to be operationally useful as a prediction tool. Prior to the current
study, the BHS-FRAT had not been previously validated at BHS or in other clinical
settings and there had been no reported specificity and sensitivity analyses for this tool.
The results of the current study have shown that the predictive accuracy of the BHSFRAT was poor. There was good adherence by staff for completion of the BHS-FRAT
on admission; however reassessment of the participant’s risk following a fall was
extremely low. The tendency of the BHS-FRAT to be completed only at admission
does not allow for the identification of changes in medical and functional status that
patients in sub-acute areas may experience post admission.

For example, the

development of delirium or a urinary tract infection during a patient’s admission may
increase their fall risk.

Not all items rated on the BHS-FRAT had clear operational definitions, for example, the
item “Sensory” did not distinguish between hearing or vision impairments and one
grading was defined as “recent surgery or sensory defect with or without aids in use”.
The poorly defined gradings for some of the risk factors may have resulted in variations
in interpretation and scoring on the BHS-FRAT. Inter-rater reliability for the BHS-FRAT
was not evaluated in the current study and has not been previously analysed. The
tendency of the BHS-FRAT to classify almost all patients as high risk for falls may
suggest that the tool had poor face validity for the staff.
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3.4.2.2 Targeting of fall prevention strategies
The BHS-FRAT was not effective in prompting the implementation of appropriate fall
prevention strategies, which is a crucial function of FRATs. Fall risk assessment tools
have been a part of successful fall prevention programs (Barker, Kamar, Morton, &
Berlowitz, 2009; Barry et al., 2001; Dykes et al., 2010; Fonda et al., 2006; Von RentelnKruse & Krause, 2007).

However, it is difficult to determine the effect of fall risk

assessment in multifactorial interventions.

One cluster randomised controlled trial

(RCT) demonstrated that the use of an IT-based fall risk assessment successfully
reduced the rate of falls (Dykes et al., 2010).

That study used a valid fall risk

assessment scale in the development of a health information technology application
that provided fall prevention decision support and communication at the bedside in an
acute hospital. In the current study, compliance for completion of the BHS-FRAT on
admission was high, i.e. individual fall risk factors were identified, however this did not
always result in actions aiming to modify those risks. Participants who were identified
as high risk for a specific risk factor often did not have an appropriate preventative
strategy recommended. For example, continence-related preventative strategies were
recommended for less than half of the participants who were identified as being
incontinent.

When both a fall risk was identified and preventative strategies

recommended (FRAT and Falls Preventative Strategy form completed), the
preventative strategies were also not always implemented. A number of factors may
explain the apparent low implementation rate.

Firstly, some of the preventative

strategies outlined on the Falls Preventative Strategies form may have been
implemented but not documented in the medical record, for example, the cognitive
impairment preventative strategy of ‘regular re-orientation provided’ may be routinely
implemented but rarely documented. Secondly, there was a lack of accountability for
the implementation of the preventative strategies; ‘ticking the box’ is easy, however it
may be unclear who is responsible for actually modifying the risk. Finally, there may
have been deficits in staff knowledge, attitudes and actions with respect to specific fall
risk factors, such as cognitive impairment. The targeting of staff rather than patients,
focussing on the interactions between a staff member and a patient and the advice and
information that is imparted, may be an important strategy for preventing falls.

Previous studies using targeted fall prevention programs in hospital settings, using both
RCTs and longitudinal designs, have reported significant decreases in falls and/or fallrelated injuries (Barker et al., 2009; Barry et al., 2001; Dykes et al., 2010; Fonda et al.,
2006; Haines et al., 2004; Healey et al., 2004; Stenvall et al., 2007; Von Renteln-Kruse
& Krause, 2007).

The prevalence of specific risk factors and the rates of
97

recommendation and implementation of specific fall preventions strategies were not
described in the majority of these studies. The multifactorial nature of the programs
makes it difficult to discern which fall prevention strategies may have been the most
effective.

Two of these studies involving RCTs reported the numbers of patients

receiving specific fall prevention strategies. In one study, patients with the risk factor of
being post femoral neck fracture were randomised to a control or intervention group.
The intervention group received systematic assessment and treatment of fall risk
factors and treatment of postoperative complications for patients post femoral neck
fracture (Stenvall et al., 2007). The study by Haines et al. (2004) reported that the
implementation rates for the specific fall preventions strategies ranged from 28.7%
(n=89) to 48.7% (n=151).

It is difficult to compare the recommendation and

implementation of specific fall prevention strategies in the current study with those in
previous studies because of the variation in research designs and fall prevention
assessment and programs.

However, the previous literature reinforces the

effectiveness of targeting interventions based on risk assessment findings.

3.4.3 Risk factors predictive of falls in the Ballarat Health Services subacute units
In the current study, cognitive impairment was a significant risk factor for being a faller,
with cognitively impaired participants having 2.3 times the risk of falling compared with
non-cognitively impaired participants. This finding is consistent with previous studies in
which people with cognitive impairment, delirium or dementia have been shown to have
twice the risk of falling compared with non-cognitively impaired older people (Shaw,
2002). In a previous study exploring characteristics associated with falls in patients
with cognitive impairment in a rehabilitation setting, the risk of being a faller, recurrent
faller and sustaining a fall-related injury were significantly higher (greater than threefold) among the group that was cognitively impaired compared with that without
cognitive impairment (Vassallo et al., 2009). In the current study patients with cognitive
impairment were at a significantly higher risk of being a recurrent faller compared with
a single faller. Previous studies investigating patients’ characteristics associated with
falls in a post-acute rehabilitation setting have also shown cognitive impairment to be a
significant risk factor for recurrent falls compared to single falls (Guillemin et al., 2008;
Vassallo, et al., 2002).

The findings from the current study indicate that cognitive impairment is a strong risk
factor for recurrent falls. Participants with cognitive impairment were found to be 4.0
times more likely to fall more than once compared with patients who were cognitively
intact. Recurrent fallers are at higher risk of fall-related injury, functional decline and
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institutionalisation (Vassallo et al., 2002). In addition to being at high risk of recurrent
falls, patients with cognitive impairment are also at greater risk of sustaining a serious
fall-related injury, with fractured neck of femur being up to three times more common
(Lord et al., 2007; Shaw, 2002, 2003). The prognosis post-fall is worse for patients
with cognitive impairment compared with cognitively intact fallers, with an increased
likelihood of discharge to residential care (Shaw, 2002).

In the current study, participants who were identified as being cognitively impaired
often did not have an appropriate fall preventative strategy recommended or
implemented. The low rate of recommendation and implementation of preventative
strategies specific to these participants may reflect that within the clinical context it has
often been considered that falls are a part of the dementia process and that there is no
benefit from implementing preventative strategies (Chen, Van Nguyen, Shen, & Chan,
2011; Oliver et al., 2007; Shaw, 2002; Vassallo et al., 2009). This finding may also
reflect a lack of staff knowledge of how to deal with patients with dementia, and the
factors influencing falls and falls prevention in this group. The previous evidence for
the effective prevention of falls in cognitively impaired patients is limited.

Hospital-

based studies that have included patients with cognitive impairment have suggested
that multidisciplinary interventions had a marginal effect on reducing falls. A study by
Vassallo et al. (2004) evaluated a multidisciplinary fall-prevention program in non-acute
patients in a rehabilitation hospital. A large proportion of the patients (40%) included in
that study had confusion. Although the results showed a reduction in falls, fallers and
injury, the results were not significant. In an RCT by Haines et al. (2004) evaluating a
targeted multiple intervention falls program in a sub-acute hospital, many of the
participants had diagnoses of dementia or stroke. That study reported that the targeted
fall prevention program led to a significant reduction (30%) in falls. A systematic review
examining the effect of physical training on motor performance or fall risk reduction did
not find strong evidence for the effectiveness of physical training in older patients with
cognitive impairment (Greene et al., 2001). A study evaluating the effectiveness of
patient education in preventing falls by older patients in acute and sub-acute wards
found that an education intervention that was effective in reducing falls in cognitively
intact older patients was not effective in reducing falls for patients with cognitive
impairment and actually resulted in significantly more injurious falls in this group
(Haines et al., 2011). Despite falls being a major problem for patients with cognitive
impairment, these patients have generally been excluded from much of the previous
research or, if included, there has been no sub-group analysis performed for these
patients (Oliver et al., 2007). Even for those studies where patients with cognitive
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impairment were included, the fall prevention interventions were not specifically aimed
at addressing the risks associated with cognitive impairment. Further work needs to be
done to investigate fall prevention strategies that are effective for patients with
cognitive impairment. The identification and effective management of patients with
cognitive impairment is critical in the sub-acute setting, where many of the patients are
cognitively impaired and falls are common.

In the current study the use of two or more psychotropic medications was also a
significant predictor for being a faller. Participants taking two or more psychotropic
medications had 1.8 times the risk of falling compared with participants taking one or
no psychotropic medications. This finding is consistent with that of previous studies
where psychotropic medications have been associated with an increased risk of falling,
particularly for patients taking more than one psychotropic drug (Hartikainen et al.,
2007; Hill & Wee, 2012). The use of two or more psychotropic medications was also
shown to be a risk factor for recurrent falls (Hartikainen et al., 2007; Hill & Wee, 2012).
In the current study participants taking two or more psychotropic medications had 2.3
times the risk of recurrent falls compared with participants taking one or no
psychotropic medications and a high proportion (49.5%) of fallers and non-fallers were
taking at least one psychotropic medication. Additionally, approximately a fifth (16.7%)
of all participants were taking two or more psychotropic medications. This percentage
is similar to that reported in previous studies investigating inappropriate prescribing in
elderly hospitalised patients which have reported rates of up to 52% for the use of at
least one psychotropic medication (Barry, O' Keefe, O' Connor, & O' Mahony, 2006;
Prudent et al., 2008). In the current study, a higher proportion of recurrent fallers used
two or more psychotropic medications compared with non-fallers and single fallers,
however the use of two or more psychotropic medications did not appear to be
associated with the presence of cognitive impairment, as the same proportions of
cognitively intact and cognitively impaired participants (16.9%) were taking two or more
psychotropic medications. The level of consumption of psychotropic medications is of
concern because of the increased risks of falling, fractures and delirium (Hartikainen et
al., 2007; Hill & Wee, 2012).

A number of fall prevention guidelines across community, residential and hospital
settings have emphasised the importance of medication review and, in particular, the
weaning of patients off the use of psychotropic medications if possible (American
Geriatrics Society and British Geriatrics Society, 2011; Australian Commission on
Safety and Quality in Healthcare, 2009; National Institute for Clinical Excellence, 2004).
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In the community setting, one of the largest effects from a falls prevention study was
achieved through reducing psychotropic medication use (Campbell, Robertson,
Gardner, Norton, & Buchner, 1999).

Although medication review has been a

component of multifaceted interventions, it has not been well studied as a single
intervention in a sub-acute setting.

In the univariate negative binomial regression analysis the participant’s Barthel score
was also a significant predictor for being a faller.

Participants with higher Barthel

scores had a slightly lower risk (0.99 times the risk) of falling compared with
participants with lower Barthel scores, indicating that patients who were less
independent in mobility and activities of daily living were possibly slightly more likely to
fall.

However, the Barthel score was not significant on the multivariate negative

binomial regression analysis.

Similar results were reported in a study which

investigated patients’ characteristics associated with falls in a post-acute rehabilitation
setting (Guillemin et al., 2008). That study also found that fallers had significantly lower
Barthel scores on admission, compared with non-fallers, and the difference in risk was
small (adj OR: 0.98, 95% CI:0.97, 0.98; p<0001).

3.4.4 Limitations
There were several limitations to the current study. Firstly, the use of audits of incident
reports may have meant that not all falls that occurred during the audit period were
recorded, resulting in under-reporting. Previous studies have shown that there is a
reduced capture of falls events by hospital incident reporting systems (Sari, Sheldon,
Cracknell, & Turnbull, 2007; Shorr et al., 2008; Sutton, Standen, & Wallace, 1994). In
a study evaluating falls reporting it was shown that a combination of incident reports,
medical records and patient and staff report of falls provided improved accuracy in the
documentation of fall events compared with that of a hospital incident reporting system
(Hill et al., 2010). Secondly, the BHS-FRAT classification of cognitive impairment was
not based on a standardised measure of cognitive function. It may be more useful to
understand the degree of impairment or which cognitive domains are affected when
evaluating whether appropriate interventions have been implemented (Chen et al.,
2011).

Thirdly, the analysis of risk factors that were significant predictors for falls may

have been confounded by the existing fall-prevention program.

For example, a

participant who was identified as being at risk of falls because of a history of previous
falls may have had effective strategies put in place, thereby preventing subsequent
falls.

Finally, event rate and standard predictive analyses both indicated poor
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predictive accuracy, however the event rate predictive calculations may have been
compromised by the low fall risk reassessment rate.

3.4.5 Conclusions
In summary, the audit findings highlighted the need for changes in key areas of the
current fall prevention practice in the sub-acute areas of BHS. The current BHS-FRAT
did not accurately predict the risk of falls and it requires a number of modifications to
improve the tool’s clinical usefulness.

There was poor carry over from the risk

assessment to the recommendation and implementation of appropriate preventative
strategies, in particular for those participants with cognitive impairment. In addition, the
absence of standard documentation of fall risk at nursing handover has the potential to
reduce staff awareness, reassessment and communication of fall risk. A substantial
contribution to total falls came from recurrent fallers in the current study.

The

effectiveness of fall prevention strategies in this sub-acute setting may be improved by
principally targeting patients with risk factors for recurrent falls, these being cognitive
impairment and the use of two or more psychotropic medications.

In the current study participants with cognitive impairment were at twice the risk of
falling and four more times more likely to fall more than once. The presence of
cognitive impairment had a greater effect on the level of risk for falls and recurrent falls
than did the use of two or more psychotropic medications. In addition, there was a low
rate of recommendation and implementation of preventative strategies specific to
participants with cognitive impairment in the current study. The findings of the current
study and previous studies have identified that there is limited evidence for
interventions specific to patients with cognitive impairment and that there is a need to
explore the best approach to preventing falls for this group.

The findings of the baseline audit will be used in the development and implementation
of an evidence-based fall prevention program, addressing the deficits identified in the
current fall prevention practices, with a specific focus on cognitive impairment. The
following chapters of this thesis will describe the implementation of a validated FRAT
(Chapter 4) and strategies for addressing cognitive impairment and falls (Chapters 5
and 6).
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Chapter 4 Implementation of a new fall risk assessment
tool (TNH-STRATIFY): comparison of falls prediction
accuracy and targeted falls prevention with the BHSFRAT
A journal manuscript based on this chapter, combined with the BHS-FRAT results
reported in Chapter 3, has been published: Wong Shee, A., Phillips, B., & Hill, K.
(2012). Comparison of two fall risk assessment tools targeting falls prevention in subacute care. Archives of Gerontology and Geriatrics 55, p. 653-659.
doi.org/10.1016/j.archger.2012.05.003 (Appendix 5)

4.1 Introduction
Accidental falls have become a major risk management priority for hospitals. There is
a growing body of evidence for interventions to prevent falls and fall-related injuries in
hospitals (Australian Commission on Safety and Quality in Healthcare, 2009; Cameron
et al., 2012; Coussement et al., 2008; Oliver et al., 2007). Fall risk assessment and
screening tools are a common component of many fall prevention programs and have
often been included in research interventions. Despite their widespread use in clinical
practice, fall risk assessment tools (FRATs) have become a controversial component of
fall management in inpatient geriatric care. Much of the criticism of fall risk screening
and assessment tools has been related to the limited prediction accuracy of these tools
(Haines, Hill, Walsh, & Osborne, 2007b; Oliver & Healey, 2009). The evidence which
suggests that a high predictive accuracy of FRATs in hospital settings may not be
achievable highlights that the major clinical purpose of a FRAT may be to identify
individual fall risk factors and target modification of those risks through appropriate
interventions. It is important to emphasise that risk assessment is not an intervention
on its own, but should lead to the implementation of appropriate preventative actions.

Fall prevention programs which include a comprehensive fall risk assessment used to
direct multiple targeted prevention strategies have been shown to significantly reduce
falls in residential care and sub-acute hospital settings (Fonda, Cook, Sandler, &
Bailey, 2006; Haines, Bennell, Osborne, & Hill, 2004; Jensen, Nyberg, Gustafson, &
Lundin-Olsson, 2003; Von Renteln-Kruse & Krause, 2007). Fall risk assessment tools
may have an important role in providing staff with a focus on the identification of fall risk
factors and fall prevention.
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4.1.1 Fall risk prediction tools
Several FRATs have been developed for both acute and sub-acute hospital settings in
an attempt to predict a patient’s probability of falling and to identify individual fall risk
factors (Haines, Bennell, Osborne, & Hill, 2006; Hill et al., 2004; Nyberg & Gustafson,
1997; Oliver, Britton, Seed, Martin, & Hopper, 1997).

The concept of predicting

patients at high risk has been incorporated successfully into several areas of clinical
management, including hospital admission or cardiac arrest/ICU admission (Billings,
Dixon, Mijanovich, & Wennberg, 2006; Goldhill, Worthington, Mulcahy, Tarling, &
Sumner, 1999). The majority of FRATs are based on the concept that a combination of
two or more risk factors may predict falls more accurately than any one risk factor
alone (Salgado, Lord, Packer, & Erlich, 1994). These tools usually list a number of fall
risk factors, assign a value to the risk factor and then sum the values together to
determine a patient’s risk of falling during hospitalisation. During the development of
tools, inclusion and weighting of risk factors have been determined by either multiple
logistic regression (Chu et al., 1999; Oliver et al., 1997; Yauk et al., 2005) or by the tool
designer’s analysis of the literature or local knowledge of risk factors (Conley, Alyce, &
Rhonda, 1999; Izumi, Makimoto, Kato, & Hiramatsu, 2002; Schmid, 1990).

A

numerical cut-off point is usually selected to indicate those persons at either a high or a
low risk of falling.

4.1.2 Predictive validity
To be useful, a fall prediction tool should have good overall predictive validity. A tool
with high predictive validity would have: high sensitivity – a high percentage of patients
who go on to fall are predicted as being at high risk (true positive); high specificity – a
high percentage of patients who do not fall are originally predicted as being at low risk
of falling (true negative); high positive predictive value – of all patients predicted at risk
of falling, a high percentage go on to fall; and high negative predictive value – of all
patients predicted at low risk of falling, a high percentage do not fall. If a tool has low
sensitivity or low positive predictive value, then it will predict that most of the patients
are at high risk of falling and staff may not effectively target interventions. Conversely,
if the negative predictive value and specificity are low, patients who are at a high risk of
falls will miss out on interventions. The criteria set for ‘high’ predictive values for fall
risk prediction tools have not been consistent in the literature. The recommendations
range from 0.70-0.80 for sensitivity and 0.70-0.75 for specificity (Oliver, Daly, Martin, &
McMurdo, 2004; Perell et al., 2001).

An overall summary of a test’s prediction
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accuracy is the Youden Index (Youden, 1950). A Youden Index of 1 represents perfect
predictive accuracy and 0 represents no better accuracy than the play of chance.

4.1.3 Event rate predictive accuracy
Recurrent events are common in falls clinical research and have the potential to
complicate standard calculations of sensitivity and specificity.

SensitivityER and

SpecificityER are accuracy statistics which calculate how effectively a FRAT predicts the
fall event rate (ER), rather than the proportion of patients who fall (Haines, Hill, Bennell,
& Osborne, 2006d).

Standard predictive accuracy calculations require that each

participant is classified as either predicted to be a faller or a non-faller and that the
classification is made at the point of hospital admission. However, an assessment of
risk level is not always completed immediately on admission and a patient’s level of fall
risk may also vary over their admission. The ER predictive accuracy measures are
sensitive to delays in screening tool completion, multiple falls by individual patients,
changes in screening tool classification and unequal patient exposure periods (Haines
et al., 2006d).

Because of the nature of falls as an outcome, sensitivityER and

specificityER have been suggested as the preferred indicators of prediction accuracy for
FRATs, compared to the more traditional measures of sensitivity and specificity
(Haines et al., 2006b).

4.1.4 Criteria for clinical risk prediction tools
Staff applying FRATs may be more likely to be compliant if the tool performs well, i.e. it
predicts falls accurately in most patients at risk and is relatively easy to implement in
clinical practice. Based on the gold standard criteria for clinical risk assessment tools,
an effective FRAT should have the following characteristics:
•

Good predictive validity, using sensitivity and specificity analyses

•

Good face validity

•

Quick and easy to complete, with good inter-rater reliability

•

Simple calculation of score, with the weightings of risk factors based on
predictive modelling

•

Validation in the population in which the FRAT is to be used or in a similar
population (Wyatt & Altman, 1995).

4.1.5 Fall risk assessment and implementation of prevention strategies in
sub-acute services at Ballarat Health Services
The falls documentation study described in this chapter was developed to address the
deficits regarding fall risk assessment and the targeting of fall prevention strategies
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which were identified in the previous baseline audit (Chapter 3). The audit identified
the need for changes in the following areas: the current BHS-FRAT did not accurately
predict the risk of falls and required a number of modifications to improve the tool’s
clinical effectiveness; FRAT reassessment rate following a fall was very low, which can
be problematic when the fall risk factors and hence fall risk may vary from day to day;
and the BHS-FRAT was not effective in targeting fall prevention strategies to mitigate
identified fall risk factors.

The TNH-STRATIFY and 6-PACK falls prevention

documentation contains several components which made it appear to be a suitable tool
to address the deficits that had been identified (Barker et al., 2011a).

These

components included: the use of the previously validated TNH-STRATIFY (although
this validation occurred in an acute hospital setting where the tool was developed and
no external validation had been conducted); integration of the falls documentation into
the daily nursing care plan to improve staff communication of fall risk and accountability
for addressing that risk; and only using a limited number of targeted fall prevention
strategies linked to the FRAT risk factors (rather than having a large range of
intervention options).

In addition, the previous baseline audit highlighted the need for the effective
assessment and management of patients with cognitive impairment. These patients
were shown to be more likely to have multiple falls and fall-related injuries and often did
not have appropriate prevention strategies implemented (Chapter 3, Sections 3.3.3.3
and 3.3.4.2). The incorporation of a cognitive impairment screen on the FRAT and
education for nursing staff on the management of patients with cognitive impairment in
the current study aimed to improve the identification and management of patients with
cognitive impairment.

The specific aim of this study was to compare outcomes after implementation of a new
FRAT (TNH-STRATIFY) and 6-PACK prevention strategies, along with changes to falls
documentation, to those associated with the existing BHS-FRAT.

Comparisons

included predictive accuracy for falls and the ability of the FRATs, as part of a
prevention package, to target interventions for identified fall risk factors. Additionally,
inter-rater reliability of the TNH-STRATIFY in the sub-acute setting was investigated.
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4.2 Methods
4.2.1 Design
This study consisted of three components: a case control (matched cohort) study; a
single cohort study, encompassing all admissions; and a pre-post cohort study
comparing the baseline and repeat audit results.

4.2.2 Participants and setting
This study was conducted in the sub-acute wards,of Ballarat Health Services (BHS), a
large regional health service in Ballarat, Australia, as described for the baseline audit
(Chapter 3). The fallers group for the current study consisted of all patients who had
one or more falls between the period December 1st 2009 and May 31st 2010. All nonfallers admitted to sub-acute services between December 1st 2009 and May 31st 2010
were also identified.

All patients (fallers and non-fallers) admitted in the period

December 1st 2009 and May 31st 2010 were classified as the ‘All admissions’ group.

For this study, a sub-group of all admissions to the participating sub-acute units was
also identified. The sub-group was classified as a ‘matched cohort’ and included all
participants who fell in the specified 6 month audit period and another group of
participants who had no falls during their hospitalisation from the same units and
hospitalisation period, matched 1:1 on gender and age (±4 years) to each faller.
Where there was not a non-faller of identical age in years, a match was selected from
those non-fallers next closest in age to the faller. The age of all selected non-fallers
was within 4 years of the age for all fallers. When there was more than one matching
non-faller who was an inpatient during the audit period, a random numbers table was
used to randomly select the non-faller. A fall was defined “an event which results in a
person coming to rest inadvertently on the ground or floor or other lower level” (World
Health Organisation, 2007. p.1). Recurrent fallers were participants who had ≥2 falls
during the audit period.

4.2.3 Implementation of TNH-STRATIFY, 6-PACK prevention strategies and
associated falls documentation
The TNH-STRATIFY (Barker, Kamar, Graco, Lawlor, & Hill, 2011b), along with
changes to falls documentation and 6-PACK prevention strategies (Barker, Kamar,
Morton, & Berlowitz, 2009), were implemented in the two sub-acute units at the
beginning of December 2009.

The program includes the use of a simple nurse

administered FRAT (TNH-STRATIFY) as part of the nursing care plan and delivery of
one or more 6-PACK interventions for patients classified as high risk by the patient’s
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nurse. The TNH-STRATIFY has nine items, including falls history (current admission;
previous 12 months), mental state, mobility, balance, age, toileting needs, vision
impairment and drug/alcohol abuse. Total scores range from 0-11, with a score of ≥3
indicating high fall risk (Figure 4.1). The 6-PACK interventions, guided by assessment
findings are: placement of a “Falls-alert” sign above the patient’s bed; supervision of
patients while in the bathroom; use of a low-low bed; ensuring that the patient’s walking
aid is within reach at all times; establishment of a toilet regime; and the use of a
bed/chair alarm. A comparison of the components of the TNH-STRATIFY and BHSFRAT are listed in Table 4.1.

The fall risk assessment medical record form developed for the study included the
TNH-STRATIFY, the 6-PACK prevention strategies linked to the risk factors, the
capacity for fall risk reassessment on the one form, the Cognitive Impairment Identifier
(CII) and the CII Screen (Figure 4.1). The CII Screen identifies patients who have
cognitive impairment and prompts staff to use the CII.

Table 4.1 Summary of TNH-STRATIFY and BHS-FRAT
Tool
Scoring System
Risk factors assessed
TNH- STRATIFY

BHS- FRAT

Possible
score

2 point rating scale

Age

0 or 1

0 = no risk

Falls history – current admission

0 or 3

Total score range 0-11

Falls history – previous 12 months

0 or 1

High risk total score ≥3

Mental state

0 or 1

Weighting of one risk
factor (falls history –
current admission)

Mobility

0 or 1

Balance

0 or 1

Toileting needs

0 or 1

Vision impairment

0 or 1

Drug/Alcohol abuse

0 or 1

4 point rating scale (0-3)

Age

0–3

0 = no risk

Falls history

0–3

Total score range 0-21

Mental state

0–3

High risk total score ≥9

Mobility/activity and balance

0–3

No weighting of
individual risk factors

Elimination

0–3

Medication

0–3

Sensory (vision or hearing) deficits

0–3

The CII is an abstract visual identifier that aims to improve staff awareness of and
communication with people with dementia through the use of key communication
strategies. The CII and the associated education program were designed within the
health service as part of a State government funded project in 2004. Surveys showed
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that by using the bedside CII and an associated education package, targeted at both
clinical and non-clinical staff, staff practice had changed positively and carer
satisfaction improved (Department of Health, 2006).

In addition to the fall risk

assessment medical record form, a specific falls section was integrated into the nursing
care plan, including the key fall prevention strategies and daily recording of both the
TNH-STRATIFY score and the total number of falls (Figure 4.2).

4.2.4 Data collection
Data were collected retrospectively for two 6 month audit periods to determine the
incidence of falls and faller types and to evaluate FRAT predictive ability. The first
audit collected data on the BHS-FRAT over the period July to December 2007, the full
details of which were provided in Chapter 3. Following the implementation of the TNHSTRATIFY, data were collected for the second audit period from December 2009 to
May 2010.

Four risk factors recorded on both the TNH-STRATIFY and the BHS-FRAT were:
previous falls history (in preceding 12 months); cognitive impairment; incontinence; and
mobility; although there were some differences between the tools in wording, method of
identification and risk grading for these risk factors (Figure 4.1, Appendix 1).

Demographic, medical and fall risk assessment data for both fallers and non-fallers
were collected from their medical records. Fall incident data (falls and fallers) were
collected from the hospital incident reporting database RiskManTM (RiskMan
International, Southbank, Australia). Risk assessment and fall incident data from the
matched cohorts were used for calculations of fall prediction accuracy. To enable
comparison with previously published fall rates, the number of falls/1000 bed days was
calculated for both the matched cohorts and for all admissions in the specified audit
period. The number of fallers/100 admissions was calculated for all admissions in the
specified audit period only. In addition, the number of recurrent fallers/100 admissions
was calculated for both the matched cohorts and for all admissions for the specified
audit period.

Fall risk data and data relating to the recommendation and implementation of specific
preventative strategies for identified fall risk factors were collected from the FRATs, the
Falls Prevention Strategies Form (BHS-FRAT; July-December 2007), the nursing care
plan (TNH-STRATIFY; December 2009-May 2010) and the medical record (both audit
periods).
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Figure 4.1 Fall risk assessment tool: TNH-STRATIFY including Cognitive Impairment
Identifier screen, reassessment and falls prevention strategies
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Figure 4.2 Nursing care plan
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Ethics approval for the study was obtained from the LaTrobe University Faculty of
Health Sciences Human Ethics Committee and the Ballarat Health Services and St
John of God Health Care Human Research Ethics Committee (Appendix 3). The ethics
approval allowed for the retrospective collection of data from medical records without
specific informed consent by the individual participants.

4.2.5 Staff education
Prior to implementation of the TNH-STRATIFY and associated nursing care plan in
December 2009, in-service education was provided to staff on how to use the TNHSTRATIFY, the falls section of the nursing care plan, the CII Screen and the
management of patients with cognitive impairment. The education was provided by the
research student and the Cognition Clinical Nurse Consultant. The education session
(30-45 minutes) was repeated eight times over day and night shifts to 72 nursing staff.

4.2.6 Inter-rater reliability
To evaluate inter-rater reliability of the TNH-STRATIFY, two nurses working within the
sub-acute units completed the TNH-STRATIFY for 30 consecutive participants,
conducting their assessment (either on admission or following a fall) on the same day.
The raters were blind to each other’s scoring. The items in the TNH-STRATIFY were
completed based on participant information obtained as part of the admission and
documentation processes and did not require the participant to perform any specific
tasks.

4.2.7 Data analysis
Data were analysed using SPSS (version 17.0) and STATA (version 12.1) software.

Descriptive analysis was performed to determine faller type and completion rates for
the FRAT and associated falls documentation. The provision (or lack) of specific riskrelated interventions for participants identified as being at high risk of falls were
examined. Chi-square statistics were calculated to compare proportions for various
characteristics between the two audits. As the data were not normally distributed, the
median age of participants was compared for the two audits using a Mann-Whitney U
test.

As described in Chapter 3 (Section 3.2.3.4), event rate (ER) sensitivity, specificity and
Youden Index, along with standard sensitivity, specificity, positive and negative
predictive values and Youden Index in classifying fallers (vs. non fallers) and recurrent
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fallers (vs. single fallers) were calculated for the TNH-STRATIFY. Fall risk assessment
tools which have sensitivity and specificity values ≥ 0.70 have been considered to
reflect good prediction accuracy (Myers, 2003).

Statistical comparison of the fall incidence density (ID) for both cohorts (TNHSTRATIFY and BHS-FRAT) was performed using a normal theory test based on the
conditional binomial distribution of the number of falls in one cohort given the total
number of events in both cohorts (Rosner, 2000). Inter-rater reliability for the TNHSTRATIFY was calculated using intraclass correlation coefficient (ICC2,1) for the total
score and Kappa for the sub-items. Intraclass correlation coefficient values and Kappa
values were classified as poor <0.4, 0.4-0.75 fair to good and >0.75 excellent (Fleiss,
1986).

4.3 Results
4.3.1 Demographics
The demographic characteristics of the participants and the falls data for the two
matched cohorts are shown in Tables 4.2 and 4.3. There was no significant difference
for the median age between the BHS-FRAT (82 years, IQR 76, 88 years) and TNHSTRATIFY (80 years, IQR 73, 87 years) cohorts (z=-1.909, p=0.056). The proportion
of recurrent fallers between the BHS-FRAT matched cohort (54.5%) and the TNHSTRATIFY matched cohort (54.8%) was not significantly different (χ2=0.002, p=0.965).
The most frequent primary diagnosis was stroke for both the BHS-FRAT (41.9%)
matched cohort and TNH-STRATIFY (34.1%) matched cohort (χ2=0.665, p=0.415).

Table 4.2 Matched cohort participant profiles
BHS-FRAT
Fallers
Non-fallers
Number of participants

TNH-STRATIFY
Fallers
Non-fallers

93

93

88

88

82 (76, 88)

82 (76, 88)

80 (72, 88)

80 (73.5, 86.5)

52 (55.9)

52 (55.9)

50 (56.8)

50 (56.8)

Stroke

24 (25.8)

15 (16.1)

19 (21.6)

11 (12.5)

Fractured neck of femur

10 (10.8)

9 (9.7)

9 (10.2)

9 (10.2)

6 (6.5)

9 (9.7)

5 (5.7)

12 (13.6)

Age (years), median (IQR)
Gender (male), n (%)
Primary diagnosis, n (%)

Cardiac

The fall ID was higher for the BHS-FRAT cohort (41.93 falls/1000 bed days) compared
with the TNH-STRATIFY cohort (38.83 falls/1000 bed days), however the difference
was not statistically significant (z=0.751, p=0.453; Table 4.3). When using data for all
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admissions, the fall ID per 1000 bed days (22.32, 22.20, z=0.008, p=0.992) and
recurrent falls ID per 100 admissions (12.17,12.06, z=-0.055, p=0.952) were similar for
the BHS-FRAT and TNH-STRATIFY audit periods respectively (Table 4.3).
Table 4.3. Falls data for matched cohort and all admissions
BHS-FRAT
Matched cohort

TNH-STRATIFY

p

(n=186)

(n=176)

216

217

51 (54.8)

48 (54.5)

0.965

41.93 (36.33, 47.52)

38.83 (33.66, 43.99)

0.453

27.42

27.27

0.944

(n=419)

(n=398)

Gender male, n (%)

202 (48.2)

201 (50.5)

Age (years) mean (SD)

76.0 (14.4)

74.2 (13.3)

Falls/1000 bed days

22.32

22.20

0.992

Falls/100 admissions

22.20

22.11

0.960

Recurrent falls/100 admissions

12.17

12.06

0.952

Total number of falls
Recurrent fallers, (≥2 falls), n (%)
Falls/1000 bed days (95%Cl)
Recurrent falls/100 admissions

All admissions

4.3.2 Predictive validity
The BHS-FRAT matched cohort included 186 participants, of which four did not have a
FRAT completed and an additional 15 were incomplete. The TNH-STRATIFY matched
cohort included 176 participants, of which three did not have a FRAT completed and for
41 the incorrect FRAT had been used. Both FRATs in the two audit periods classified
the majority of participants as being at high risk of falls. The BHS-FRAT classified 156
of 167 participants (93.4%) as high risk, while the TNH-STRATIFY classified 113 of
132 participants (85.6%) as being at high risk for falls (χ2= 3.383, p=0.066).

Predictive accuracy statistics were calculated on matched participants with correctly
completed FRATs for the BHS-FRAT matched cohort (n=150) and the TNH-STRATIFY
matched cohort (n=116). Event rate and standard predictive accuracy statistics for
predicting all falls (≥1 fall) or recurrent falls (≥2 falls) are shown in Table 4.4. Event
rate predictive values were calculated for the current “high risk” cut-off scores (BHSFRAT score ≥9; TNH-STRATIFY ≥3) and showed high sensitivityER (≥0.94) and low
specificityER (≤0.13).

Both FRATs also exhibited high sensitivity (≥0.88) and low

specificity (≤0.20) for fallers and recurrent fallers, the values being slightly higher for
recurrent fallers.

The YoudenER Index (≤0.07) and Youden Index (≤0.13) results

indicated low test prediction accuracy for fallers and recurrent fallers (Table 4.4).
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Table 4.4 Predictive accuracy of fall risk assessment tools for fallers and recurrent
fallers using recommended tool cut-off scores for indicating high fall risk
Characteristic
BHS-FRAT
TNH- STRATIFY
Fallers vs.
Recurrent
Fallers vs.
Recurrent fallers
non-fallers
fallers vs. single
non-fallers
vs. single fallers
(95%Cl)*
(95%Cl)*
fallers (95%Cl)*
(95%Cl)*
(n=75)
(n=58)
(n=150)
(n=116)
ER

0.97
(0.93, 0.99)

0.81
(0.73, 0.88)

0.94
(0.87, 0.98)

0.86
(0.77, 0.92)

ER

0.07
(0.03, 0.12)

0.02
(0.01, 0.04)

0.13
(0.07, 0.22)

0.07
(0.01, 0.19)

Index

0.04
(0.01, 0.08)

-0.17
(-0.26,-0.10)

0.07
(0.02, 0.14)

-0.07
(-0.15, 0.01)

Sensitivity

0.95
(0.89, 0.99)

0.98
(0.92, 1.00)

0.88
(0.78, 0.95)

0.93
(0.81, 0.98)

Specificity

0.09
(0.04, 0.17)

0.09
(0.00, 0.22)

0.19
(0.10, 0.30)

0.24
(0.06, 0.47)

0.07
(-0.03, 0.19)

0.07
(-0.06, 0.20)

0.17
(-0.04, 0.39)

Sensitivity
Specificity
ER

Youden

Youden Index

0.04
(-0.04, 0.12)

Positive predictive
value

0.51
(0.43, 0.60)

0.59
(0.47, 0.70)

0.52
(0.42, 0.61)

0.75
(0.62, 0.85)

Negative predictive
value

0.64
(0.29, 0.90)

0.75
(0.00, 1.00)

0.61
(0.38, 0.83)

0.57
(0.14,1.00)

*bootstrapped bias-corrected confidence intervals based on 2,000 repetitions
ER=event rate

There was no significant difference between the event rate predictive values for the
BHS-FRAT and TNH-STRATIFY, based on the recommended high fall risk cut-off
scores of 9 and 3, respectively (Table 4.5).
Table 4.5 Comparison of event rate predictive values for two fall risk assessment tools
for fallers, using recommended tool cut-off scores for indicating high fall risk
BHS-FRAT – TNH-STRATIFY
Observed difference
(95%CI)*
n=266
ER

0.03 (-0.02, 0.11)

ER

-0.06 (-0.17, 0.01)

Index

-0.03 (-11.4, 0.03)

Sensitivity
Specificity
ER

Youden

*bootstrapped bias-corrected confidence intervals based on 2,000
repetitions; difference significant if 95%CI does not include 0.
ER=event rate

A number of cut points for the BHS-FRAT and TNH-STRATIFY total scores were used
to evaluate which yielded the best predictive outcome in this sample (Table 4.6). By
altering the high risk cut point to a score of 14, specificityER of the BHS-FRAT was
improved to 0.51, with a sensitivityER of 0.70, resulting in a Youden IndexER of 0.21.
For the TNH-STRATIFY, increasing the high risk cut point to a score of 5 increased the
specificityER to 0.65 and sensitivityER to 0.52, resulting in a Youden IndexER of 0.17.
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Table 4.6 Event rate predictive values at various cut points for high risk for the fall risk
assessment tools’ total scores
ER
ER
ER
Cut point
Sensitivity
Specificity
Youden Index
(95%CI)
(95%CI)
(95%CI)
BHS-FRAT
9

0.97 (0.93, 0.99)

0.07 (0.03, 0.12)

0.04 (0.01, 0.08)

10

0.94 (0.88, 0.97)

0.13 (0.08, 0.20)

0.07 (0.03, 0.12)

11

0.93 (0.86, 0.97)

0.17 (0.11, 0.24)

0.09 (0.05, 0.15)

12

0.88 (0.80, 0.93)

0.23 (0.16, 0.31)

0.11 (0.04, 0.17)

13

0.78 (0.66, 0.87)

0.36 (0.27, 0.45)

0.13 (0.05, 0.22)

14

0.70 (0.57, 0.80)

0.51 (0.41, 0.61)

0.21 (0.11, 0.30)

15

0.51 (0.37, 0.66)

0.65 (0.58, 0.75)

0.16 (0.06, 0.27)

16

0.48 (0.34, 0.63)

0.69 (0.59, 0.78)

0.17 (0.07, 0.28)

17

0.21 (0.11, 0.33)

0.86 (0.79, 0.92)

0.07 (0.00, 0.16)

3

0.94 (0.87, 0.98)

0.13 (0.07, 0.22)

0.07 (0.02, 0.14)

4

0.76 (0.62, 0.87)

0.38 (0.27, 0.49)

0.14 (0.03, 0.24)

5

0.65 (0.48, 0.80)

0.52 (0.40, 0.63)

0.17 (0.04, 0.30)

6

0.45 (0.24, 0.62)

0.76 (0.66, 0.85)

0.21 (0.06, 0.36)

7

0.13 (0.04, 0.27)

0.91 (0.83, 0.95)

0.04 (-0.03, 0.13)

TNH-STRATIFY

ER=event rate

The event rate predictive scores for the BHS-FRAT and TNH-STRATIFY were
significantly higher using cut off scores of 14 and 5, respectively (Table 4.7).
Compliance for FRAT completion on initial assessment was high for both the BHSFRAT (97.8%) and the TNH-STRATIFY (98.3%, χ2<0.001, p=1.000).

The FRAT

reassessment rate following a fall was significantly higher using the TNH-STRATIFY
(64.1%) compared with the BHS-FRAT (5.1%, χ2=190.955, p<0.001). In the TNHSTRATIFY audit the CII Screen was completed for only five of the 176 participants
(2.8%), however the CII was used for 68 of the 176 participants (38.6%). The MMSE
was completed for 64 of the 176 participants (36.4%). The falls section of the nursing
care plan was completed for 167 of the 176 participants (94.9%) in the TNH-STRATIFY
audit period.
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Table 4.7 Comparison of event rate predictive values for each fall risk assessment tool
for fallers, using recommended tool cut-off score or a higher cut-off score for indicating
high fall risk
Observed difference
(95%CI)*
BHS-FRAT
Cut-off scores: 9 - 14
ER

0.27 (0.17, 0.40)

ER

-0.44 (-0.54, -0.35)

#

Index

-0.17 (-0.26, -0.07)

#

Sensitivity
Specificity
ER

Youden

#

TNH-STRATIFY
Cut-off scores: 3 - 5
ER

0.29 (0.15, 0.45)

ER

-0.39 (-0.51, -0.28)

Sensitivity
Specificity
ER

Youden

Index

#
#

-0.10 (-0.22, 0.02)

* bootstrapped bias-corrected confidence intervals based on 2,000 repetitions
# difference significant if 95%CI does not include 0; ER=event rate

4.3.3 Risk factors and related prevention strategies
There was a significantly higher proportion of participants with a previous falls history
(χ2=4.356, p=0.037) and incontinence (χ2=64.544, p<0.001) in the BHS-FRAT matched
cohort compared with the TNH-STRATIFY matched cohort and a slightly lower nonsignificant proportion of participants with mobility impairment (χ2<0.001, p=1.000) in the
BHS-FRAT matched cohort (Table 4.8).

Specific fall prevention strategies that were common between the two FRATs were for
the risk factors of cognitive impairment, incontinence and mobility.

There was a

significantly greater percentage of participants with cognitive impairment who had a
cognition-related fall prevention strategy implemented for the TNH-STRATIFY matched
cohort (68.6%) compared with the BHS-FRAT matched cohort (24.1%; χ2=33.342,
p<0.001; Table 4.6). Similarly, there was a significantly greater implementation of riskrelated fall prevention strategies for participants with increased toileting needs and/or
incontinence (72.9%, χ2=13.011, p<0.001) and for participants with mobility impairment
(51.8%, χ2=12.576, p<0.001) for the TNH-STRATIFY matched cohort compared with
the BHS-FRAT matched cohort (41.6% and 29.7% respectively).

4.3.4 Inter-rater reliability
Inter-rater reliability for the total fall risk score using the TNH-STRATIFY was excellent
(ICC2,1 =0.962; 95% CI 0.911, 0.983). The inter-rater reliability for the TNH-STRATIFY
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sub-items previous falls (current admission and previous 12 months), mobility, mental
state, balance, frequent toileting and vision were all found to be fair to good (Table 4.9).
There was perfect agreement between raters for the items of age and drug/alcohol
(Table 4.9).
Table 4.8 Risk factors and preventative strategy implementation rates for audit phases
BHS-FRAT
TNH-STRATIFY
Risk Factor
n (%)
n (%)
p
Previous falls history

138 (74.2)

88 (66.7)

0.04

Cognitive impairment

112 (60.2)

70 (53.0)

0.18

Incontinence/frequent toileting

149 (80.1)

48 (36.4)

<0.001

Mobility

156 (83.9)

114 (86.4)

0.82

Cognitive impairment

27 (24.1)

48 (68.6)

<0.001

Incontinence/frequent toileting

62 (41.6)

35 (72.9)

<0.001

Mobility

47 (29.7)

59 (51.8)

<0.001

Prevention strategy implemented

Table 4.9 Inter-rater reliability for TNH-STRATIFY sub-items
TNH-STRATIFY sub-item
κ

95%Cl

Falls – current admission

0.535

0.159, 0.911

Falls – previous 12 months

0.689

0.419, 0.959

Mental state

0.627

0.296, 0.958

Mobility

0.516

0.040, 0.992

Balance

0.667

0.381, 0.953

Age

1.000

1.000, 1.000

Frequent toileting

0.684

0.402, 0.966

Vision

0.619

0.325, 0.913

Drug/alcohol

1.000

1.000, 1.000

κ =Kappa

4.4 Discussion
This study examined the predictive ability and clinical utility of two FRATs, the TNHSTRATIFY and the BHS-FRAT, as well as the inter-rater reliability of the TNHSTRATIFY, in a sub-acute hospital setting. Both tools demonstrated low predictive
accuracy as a result of low specificity and moderate positive predictive values, using
both event rate and standard calculations. The very low Youden IndexER results for
both tools when using recommended cut points for high risk of falls indicated that they
are only marginally better than chance at predicting which participants would go on to
fall. In terms of clinical utility, the TNH-STRATIFY performed better than the BHSFRAT, demonstrating higher reassessment rates following a fall. In combination with a
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package of fall prevention interventions and changes to falls documentation, the TNHSTRATIFY resulted in higher levels of documentation of fall prevention strategies being
implemented for specific fall risk factors.

The inter-rater reliability of the TNH-

STRATIFY total score was excellent.
The low predictive accuracy of the TNH-STRATIFY in this study may be the result of
several factors. Firstly, not all of the risk factors included on this tool were predictive of
falls in this particular sub-acute setting. In the previous study in this setting (Chapter 3,
Section 3.3.4.2), cognitive impairment and the use of two or more psychotropic
medications were shown to be the only significant risk factors for falls and recurrent
falls. However, the TNH-STRATIFY does not include a risk item related to medication.
The TNH-STRATIFY items may be predictive of falls in an acute hospital setting where
the tool was developed (Barker et al., 2011b; Barker et al., 2009), however they may
be less relevant in the sub-acute setting for the current study, thereby limiting the
predictive ability.

As discussed in Chapter 3 (Section 3.4) for the BHS-FRAT, additional limitations
affecting predictive accuracy for both the TNH-STRATIFY and BHS-FRAT include: the
confounder of good clinical practice preventing falls; the day to day variability of the risk
factors; and appropriate FRAT ‘high risk’ cut points. The higher reassessment rate
following a fall that was demonstrated in the TNH-STRATIFY audit and the use of
event rate predictive analyses may have helped to account for the effect any day to day
change in risk factors may have had on fall risk. The reported cut points for the TNHSTRATIFY may not be the best cut points for determining high fall risk in the sub-acute
setting, as indicated by the findings of the current study. The inability to achieve the
same predictive accuracy in terms of specificity (0.19) in the current study, compared to
the specificity (0.79) initially reported (Barker et al., 2011b), reinforces the suggestion
that the performance of such tools may be sample-specific (Haines et al., 2007b). In
the development of the original STRATIFY, the cut-off score for high risk was
determined in both a local and remote validation study involving two separate elderly
care hospital settings (Oliver et al., 1997). Results from the current study suggest that
a cut point of 5 on the TNH-STRATIFY in the sub-acute setting may improve the event
rate predictive accuracy and warrants further investigation.

The TNH-STRATIFY, despite poor predictive accuracy, demonstrated several of the
gold standard characteristics described by Wyatt and Altman (1995).

This tool

demonstrated good inter-rater reliability, had simple score calculation and was quick
and easy to complete. The validation of the TNH-STRATIFY described in the current
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study is the first in the sub-acute setting. The TNH-STRATIFY has been previously
validated in an acute setting where it was developed (Barker et al., 2011b; Barker et
al., 2009), however, had not undergone validation in other settings.

Both the TNH-STRATIFY and the BHS-FRAT predicted most participants as being at a
high risk of falling.

Achieving predictive accuracy for FRATs has previously been

shown to be difficult (Oliver, 2008; Oliver & Healey, 2009) and it may not be possible to
accurately differentiate between patients who will fall and those who will not fall in a
sub-acute patient population. The predictive accuracy of FRATs is one aspect of their
effectiveness, however it may be argued that in the sub-acute hospital setting this is
less of an issue, as the majority of participants are at a moderate to high risk of falling.
Fall risk assessment in itself is not an intervention and the assessment findings must
lead to meaningful actions to prevent falls.

Although the tools used in both the

previous study (Chapter 3) and the current study performed poorly as numerical
prediction tools, it is important to consider the ability of the tools to target fall prevention
strategies for specific modifiable risk factors. The TNH-STRATIFY performed better
than the BHS-FRAT on this criterion.

The TNH-STRATIFY, combined with fall risk and fall prevention documentation and the
associated staff education, was more effective in directing specific interventions for
cognitive impairment, incontinence and impaired mobility risk factors, compared with
the BHS-FRAT.

The increase in the implementation of specific strategies for

cognitively impaired participants may have been the result of several factors: the
inclusion of the CII screen may have increased awareness of cognitive impairment
despite the low completion rate; the CII as a prevention strategy linked to mental
impairment on the FRAT; and education by the Cognition Nurse Clinical Consultant
may have increased staff awareness of cognitive impairment.

The increase in

documented interventions for the risk factor of cognitive impairment is important, as this
factor has been identified as being a significant predictor of falls and recurrent falls,
both in a previous study for this thesis (Chapter 3, Section 3.3.4.2) and in previous
literature (Gluck, Wientjes, & Rai, 1996; Oliver et al., 2004; Vassallo, Sharma, & Allen,
2002).

The prevalence of cognitive impairment was high in both audit periods,

however the completion rate for the CII Screen was very low. The poor use of the CII
Screen may indicate a lack of staff education or that an alternative assessment for
cognitive impairment was predominantly used, e.g. the Mini Mental State Examination,
as suggested by the use of the CII for over a third of the participants.
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Not all of the modifiable risk factors listed on the FRATs were included in the analysis
of the implementation of prevention strategies.

The risk factors of vision/sensory

deficit, drug/alcohol problems and medications were not included in the risk-specific
intervention analysis, either because they were not included on both tools or they had
poor operational definitions.

For example, the TNH-STRATIFY risk item for

drug/alcohol problems did not have a comparable item on the BHS-FRAT.

The

prevalence of incontinence/frequent toileting as a risk factor recorded on the FRAT was
significantly higher in the BHS-FRAT audit compared with the TNH-STRATIFY audit,
which may have been the result of the inclusion of participants with indwelling catheters
in the incontinent/frequent toileting classification on the BHS-FRAT and not on the
TNH-STRATIFY.

The results of the current study showed that correctly classifying patients at high fall
risk may be less important in this population, where most patients are at high risk. This
suggests that the most useful function of a FRAT in this setting may be to individually
assess each patient’s particular modifiable fall risk factors and to target specific
interventions at those risk factors. This finding is consistent with recent reviews of
FRATs in which many falls prediction tools have been shown not to have accurate fall
risk classification and, even when they do, may not provide any greater clinical benefit
than identifying the risk factors for falls and doing something to modify them (Oliver &
Healey, 2009; Oliver et al., 2010).

The TNH-STRATIFY is a numerical fall risk

prediction tool, however it demonstrates some of the characteristics of a fall risk
checklist.

This tool incorporated documentation of the deployment of specific

interventions, regardless of the FRAT cut-off score, allowing for a flexible approach to
individualised falls prevention. The ability of fall risk checklists to direct fall prevention
interventions in this way has previously been shown to be effective as part of
multifactorial fall prevention programs in reducing falls (Haines et al., 2004; Healey,
Monro, Cockram, Adams, & Heseltine, 2004). Numerical model FRATs may still be
useful if they raise awareness and help to guide staff in their clinical judgment of fall
risk, particularly for those staff with limited previous clinical experience.

In the current study the change in the fall ID for the matched cohort between audit
periods was not statistically significant, however the fall rate was trending downwards
in the TNH-STRATIFY audit. Analysis of the fall rate over a longer period than 6
months may more accurately reflect the effect of the changes to fall risk assessment
and fall prevention documentation. Using the data for all admissions, there was no
change in the fall ID or the recurrent faller ID between audits and it still needs to be
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determined whether the fall prevention strategies included in either tool have any
meaningful effect on reducing falls.

However, implementation of appropriate

interventions to address identified risk factors is critical to the success of FRATs. The
improved proportion of prevention strategies implemented and the considerably higher
reassessment rate following a fall, both of which were associated with the TNHSTRATIFY, are likely to have resulted from several factors.

The increase in

documentation of preventions strategies may be due to the following: the requirement
to document implementation of preventative strategies on both the FRAT and the
nursing care plan (demonstrating high completion rates); increased staff awareness
through falls documentation and preventative strategy education, in particular cognitive
impairment identification and management; improved communication of fall risk
through incorporation of fall risk documentation into the nursing care plan; and a
Hawthorne effect resulting from the documentation trial. These factors and the design
of the FRAT allowing multiple reassessments on the same form are likely to have
contributed to the significant improvement in the FRAT reassessment rate.
Reassessment allows for the detection and management of any changes in a patient’s
fall risk status, which is particularly important given the high rate of recurrent falls in the
sub-acute setting. Longer term monitoring of documentation compliance is required to
determine if the improvements demonstrated in the trial period are sustained.

There were several limitations to the current study. The quality of falls reporting and
the evaluation of the effects of the falls interventions were limited by the use of only the
hospital incident reporting system for falls reporting. The problem of underreporting of
falls events was discussed in Chapter 3 (Section 3.4), and triangulating data from
several sources has been shown to substantially increase the number of reported falls
(Hill et al., 2010). Another limitation was that the two FRATs were not compared in the
same population and it is possible that differing staff and participant characteristics may
have affected the predictive accuracy results for each FRAT. The comparison of fall
rates between the two audit periods needs to be interpreted with caution, as the two
audit periods were only of 6 months duration and at different times of the year. The
possibility of seasonal variations in falls incidence and fall-related injury, that have been
shown for falls in the community setting (Pasco et al., 2004; Yeung, Chau, Woo, Yim, &
Rainer, 2011), may have confounded the comparisons in the current study. The use of
only two raters is acknowledged as a potential limitation to the ability to generalise the
inter-rater reliability results for the TNH-STRATIFY, however the simplicity of the
scoring system and the high ICC value, with a narrow 95%CI, may indicate that the use
of two raters was sufficient. Event rate and standard predictive analyses both indicated
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poor predictive accuracy, however the event rate predictive calculations may have
been compromised by the low fall risk reassessment rate, particularly in the BHS-FRAT
audit period. Event rate calculations are based on the FRAT risk rating at the time of
the fall event. Fall risk reassessment following a fall is important to identify any change
in the patient’s risk of falling. For example, if a patient is classified at ‘low risk’ and
goes on to fall more than once, without FRAT reassessment the FRAT event rate
predictive accuracy will be poor, as all falls will be deemed to have occurred while the
patient is at ‘low risk’. If the FRAT is reassessed following the first fall, the patient will
be classified as ‘high risk’ and therefore the FRAT predictive accuracy would be high
for subsequent falls.

The current study has highlighted that the potential value of FRATs in a sub-acute
setting may be in the targeting of fall prevention strategies. A randomised controlled
trial conducted over a longer period is required to determine if the TNH-STRATIFY
triggers therapeutic actions which would not otherwise have occurred. In addition,
further work is needed to determine which fall prevention strategies are effective in
reducing falls in the sub-acute setting and therefore should be included in the FRAT
and fall prevention documentation. The identification of interventions which benefit
specific patient subgroups in a sub-acute setting, in particular those with cognitive
impairment, would be useful.

The incorporation of interventions which have been

proven to reduce falls in the FRAT and associated documentation would allow the
evaluation of whether the use of the FRAT has an impact on reducing falls. This
information will help to evaluate whether a FRAT does more than just identify fall risk
factors and risk and is able to effectively target falls prevention resources.

In summary, despite the low predictive accuracy of the TNH-STRATIFY, this tool, in
combination with the falls nursing care plan documentation, was more effective in
targeting fall-risk related interventions than the BHS-FRAT and was shown to have
high inter-rater reliability. The rate of falls or recurrent fallers did not decrease as a
result of the combination of a change in FRAT and fall risk and prevention
documentation. The current study reinforces that the feasibility and usefulness of a
FRAT needs to be validated for the specific setting before being incorporated in a falls
prevention program and is the first to report the use of the TNH-STRATIFY in a subacute setting. The results suggest that the implementation of the TNH-STRATIFY and
simplified fall-related documentation, alongside strategies targeted for patients with
cognitive impairment, incontinence or impaired mobility, may improve the targeting of
fall prevention to reduce fall risk in the sub-acute setting.
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Chapter 5 Evaluation of the effectiveness and
acceptability of a bed-exit sensor alarm in a sub-acute
ward.

5.1 Introduction
Falls are common for older patients in sub-acute hospital settings and few interventions
have been shown to prevent them.

A small number of trials examining the

effectiveness of single interventions to prevent falls in sub-acute settings have
demonstrated significant reductions in falls or fall-related injury (Bischoff-Ferrari et al.,
2003; Haines, Hill, Bennell, & Osborne, 2006c; Haines, Hill, Bennell, & Osborne,
2007a; Haines et al., 2011; Hanger et al., 1999). In hospitals there is some evidence
that additional physiotherapy in sub-acute wards reduced the risk of falling (Cameron et
al., 2012).

A recent Cochrane review reported that multifactorial fall prevention

programs can prevent falls in hospitals and sub-acute settings, however, no
recommendations could be made about the effectiveness of individual components
(Cameron et al., 2012). In addition, there is little evidence about the effects of single,
multifactorial or multiple interventions for patients with cognitive impairment (Giles et
al., 2006; Haines et al., 2011; Hauer, Lamb, Jorstad, Todd, & Becker, 2006; Jarvis,
Kerr, & Mockett, 2007; Vassallo et al., 2004).

The effectiveness of the fall prevention strategies used in the sub-acute setting at
Ballarat Health Services (BHS), where the studies for this thesis were undertaken,
have not previously been evaluated. The results of the baseline audit reported in
Chapter 3 were consistent with published studies (Agostini, Baker, & Bogardus, 2001;
Hitcho et al., 2004) and demonstrated that more than half (51.4%) of falls in this subacute setting occurred at the bedside, during transfers or whilst getting up to go to the
toilet.

Most of these falls were unwitnessed and occurred in patients who were

cognitively impaired. Strategies to increase observation or surveillance of patients who
are at high fall risk appear to be plausible approaches to reducing falls, however there
is currently little evidence supporting the effectiveness of these strategies. In response
to the findings of the baseline audit (Chapter 3), a pilot study to evaluate a bed-exit
alarm system, as a single fall prevention intervention, was undertaken.

Bed-exit alarms are commonly used in sub-acute settings to increase staff surveillance
of patients who are cognitively and/or physically impaired and at high risk of falls.
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Patients can fall out of bed by slipping, sliding, rolling or during transfers and these falls
occur most frequently in patients with diminished mobility or cognitive ability
(Tideiksaar, Feiner, & Maby, 1993). Previously, physical restraints, such as side bed
rails, have been used in various situations to manage agitation and aggression,
exercise behavioural control and prevent patients from wandering (Queensland Health,
2003). However, while the restraints may reduce some hazards they may also result in
an increased risk of injury or death (Evans, Wood, & Lambert, 2003; Lofgren,
MacPherson, Ganieri, Myllenbeck, & Sprafka, 1989).

Direct injury, such as nerve

injury, asphyxiation and death, has been shown to result from the external pressure of
vest and wrist restraints and bedrails (Evans et al., 2003). Indirect injury, such as the
development of pressure sores or bladder and bowel incontinence, has also been
linked to the use of physical restraint devices (Lofgren et al., 1989). In addition to the
evidence for the association of physical restraints with potential harm, there are also
issues about the ethics of restraint use in terms of restricting liberty or autonomy. In
Australia the use of physical or chemical restraint is not recommended in best practice
guidelines for hospital and residential care (Australian Commission on Safety and
Quality in Healthcare, 2009; Queensland Health, 2003).

Various types of bed exit alarm systems have been used as an alternative to physical
restraint methods to monitor a patient and thereby potentially reduce the risk of a fall.
A number of monitoring systems are available which alert staff that a patient is
attempting to leave their bed or chair and so enable staff to respond quickly to reduce
the risk of falling. The rate of false alarms and resistance to tampering varies with both
the type and brand of alarm (Emergency Care Research Institute, 2004). False alarms
may be considered a nuisance by nursing staff and may decrease the effectiveness of
the intervention because staff can become desensitised to the alarms (affecting alarm
response times) and/or dissatisfied with the system (decreasing utilisation). Bed-exit
alarms appear to be a reasonable strategy to prevent falls in health care facilities,
however, there has been limited research on the performance and acceptance of bedexit alarm systems (Cameron et al., 2012).

5.1.1 Types of bed-exit alarm systems
Bed alarms are designed to detect when a patient is attempting to leave or has
successfully left their bed and then alert nursing staff.

This allows the nurses to

intervene to prevent a fall or to provide prompt assistance if the patient has already
fallen. Bed alarms can also help to provide early warning of an attempted escape by
patients who tend to wander. Bed alarm systems usually allow for a certain amount of
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free movement by the patient, such as turning over or moving up in the bed. When the
patient leaves their bed or exceeds the thresholds for free movement the alarm is
activated, indicating to nursing staff that the patient is moving from their bed. Key
requirements of bed-exit systems include that the patient being monitored should not
be inconvenienced by the use of the alarm and should not be made uncomfortable by
the presence of a sensor system.

A variety of sensing devices for the prevention of bed-related patient falls are used in
hospitals. These alarms may be directly attached to the patient or may be a part of or
adjacent to the bed itself.

Several different types of bed-exit alarm systems currently

being used in hospitals are described below.

i.

Bed pressure-sensor alarm systems consist of a control unit and a pressuresensitive sensor mat (Capezuti, Brush, Lane, Rabinowitz, & Secic, 2009;
Sahota, 2009; Tideiksaar et al., 1993). The bed pressure sensor mat triggers
an alarm when there is insufficient pressure on the mat. The control unit is
generally mounted on the bed or wall. The sensor mat is placed across the
width of the bed on top of the mattress, either on top of or beneath the bed
linen. When the patient attempts to leave the bed, the sensor mat detects the
change in pressure or contact and the alarm is activated.

Much of the

development of pressure-sensitive bed sensor mats has been based on the
notion that the sensor mat was a consumable item and would have to be
replaced periodically. Often these mats were designed for single patient use,
which may be appropriate in the residential aged care sector where resident
populations can be relatively stable. However, single patient use is a problem
in sub-acute settings where a bed pressure-sensor alarm system may only be
needed for a few days or weeks for each patient. Bed pressure sensor mats
are prone to several problems. The nature of a mattress and the shape of a
human being are designed specifically to distribute weight as widely as
possible, leading to the pressure on any point of a pressure sensor mat often
being not much more than on any other point. In addition, often the patient will
move around such that their weight is no longer on the sensor mat at all, e.g.
contact may be lost if the mat is under the small of the back. This can be
problematic for restless patients or if the patient has a body weight of less than
45 kg (Capezuti et al., 2009). The sensitivity of these bed pressure sensor
mats is often such that false alarms are common and staff confidence in them
decreases, leading to them not responding to alarms (Capezuti et al., 2009).
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ii. Cords and garment clip devices consist of a control unit and an adjustable
length of cord that connects to the patient’s garment (Beel, 2006; McConnell,
1997). The cord from the garment clip attaches to the control unit as either a
ball and socket or magnetic connection. When the patient attempts to leave the
bed the magnet or ball detaches from the control and an alarm sounds.
Garment clips with adjustable-length cords can represent safety hazards due to
wrapping and pulling of the cords (Hilbe, Schulc, Linder, & Them, 2010).

iii. Other patient worn alarms include devices that are attached to the patient and
are triggered by changes in position (Cumming et al., 2008; Kelly, Phillips, Cain,
Polissar, & Kelly, 2002; Widder, 1985). Cummings et al. (2008) used custom
designed alarms for ambulant patients who were considered unsafe to walk
unsupported but who were likely to attempt to walk as a result of delirium or
cognitive impairment. The alarm consisted of a neoprene rubber sock with a
pressure switch under the heel and a small loud speaker in a pocket of the sock
at ankle level. The alarm would activate when weight was put on the pressure
switch as the patient stood after getting out of bed or when rising from a chair.

iv. Floor sensor mats are pressure-sensitive mats placed on the floor alongside the
bed. The alarm unit is activated when pressure is applied to the mat, i.e. when
the patient sits on the edge of the bed with one or both feet on the mat or steps
on the mat while leaving the bed (Hilbe et al., 2010). Floor sensor mats have
several limitations. A major problem is that they only trigger an alarm when a
patient applies pressure on the mat, so the patient is already out of bed by the
time the alarm is activated, which may be too late in the case of a fall from the
bed. People with dementia or Parkinson’s disease can find it difficult to walk
when they perceive uneven or unfamiliar terrain, such as a floor sensor mat,
increasing their risk of falls (Persad, Jones, Ashton-Miller, Alexander, &
Giordani, 2008). Staff often have to step on the mat while attending to patients,
which can lead to false alarms and these mats are also potential trip hazards for
both staff and patients. In addition, floor sensor mats are not moisture resistant
and liquids can soak through the seams so that, unless the mat is covered, they
tend to deteriorate rapidly. The sensor mats are often protected by a floor mat,
which can make it more difficult for staff to wheel equipment, such as hoists or
wheelchairs, across them.
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v. Bedside infrared beam detectors are electronic systems set up alongside one or
both sides of the bed or on the wall, sending an infrared beam over the top of
the bed (Capezuti et al., 2009). The alarm unit is activated when the infrared
beam is broken by the patient attempting to exit the bed.

Infrared beam

detectors may be prone to false alarms depending on the spread and direction
of the infrared beam (Capezuti et al., 2009).

5.1.2 Evidence for effectiveness of bed-exit alarm systems in fall
prevention
Bed-exit alarms have been part of successful clinical trials employing multifactorial fall
prevention interventions (Cumming et al., 2008; Fonda, Cook, Sandler, & Bailey, 2006;
Vassallo et al., 2004). One of these studies was a cluster randomised controlled trial
(RCT) (Cumming et al., 2008), one study was longitudinal (Fonda et al., 2006) and one
study a cohort design (Vassallo et al., 2004). It is difficult to determine the efficacy of
individual components, such as the bed-exit alarms, in multifactorial interventions.
There is little evidence to support the individual effect of bed-exit alarms on reducing
falls.

A few clinical trials have evaluated the effectiveness of bed-exit alarms in

preventing falls, however they either failed to reach statistical significance (Tideiksaar
et al., 1993) or they did not include a control group (Kelly et al., 2002; Widder, 1985).

Tideiksaar et al. (1993) evaluated the efficacy of a bed alarm system in reducing falls
from the bed on a geriatric evaluation and treatment unit in a US acute hospital. In this
study 70 elderly patients (mean age 84 years, range 67-97 years) with poor bed
mobility were randomly allocated to either an experimental group that received an
alarm system (“RN+ OnCall” system) or to a control group that did not receive one.
The bed-exit alarm system consisted of a pressure-sensitive mat placed on top of the
patient’s mattress and under the bed sheet. When the pressure on the sensor mat was
reduced, an audio and visual alarm was activated at a console in the nurses’ station.
The two groups were similar in age and gender, however no other baseline
comparisons were reported. The results showed that there were fewer falls in the
intervention group (n=1) compared with the control groups (n=4) during the 9 month
trial, however, the difference was not statistically significant. During this study, both
groups had low rates of bed falls, which may have made significant changes in the fall
rate more difficult to detect.
Several non-randomised studies have examined the effectiveness of bed-exit alarm
systems. A study in an ortho-geriatric rehabilitation ward evaluated the feasibility of a
monitoring system in patients recovering from an acute hip fracture (Sahota, 2009).
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This study involved two phases, a 12-month pre-phase (n=209) and a 12-month
intervention phase (n=153). The intervention phase consisted of a bed and bedside
chair sensor linked to a pager, for all 18 beds in the ward. All patients admitted to the
ward were included in the study. There was a significant reduction in the odds of being
a faller (odds ratio 0.55, 95%CI 0.32, 0.94) and the mean number of falls per patient
was reduced from 0.14 (SD 0.38) to 0.09 (SD 0.33, p=0.032). This study did not report
any demographic or fall risk factor comparisons for either the pre-phase or intervention
cohorts.

In another study, Spetz et al. (2007) examined the cost-effectiveness of a medical
vigilance system in a post-neurosurgery unit. The monitoring system included sensors
measuring pulse and respiration and also incorporated bed-exit sensors. The trial was
conducted over 8 weeks and involved 567 patients.

Patients who consented to

participate in the study were placed in a bed with the medical vigilance system.
Patients who did not consent to participate were placed in a bed without the alarm
system and were classified as the control group. Nurses were also able to request that
specific patients be placed in the beds equipped with the vigilance system. There were
two falls in the group that received the alarm system (n=103) and 15 falls in the control
group (n=464) (Spetz, Jacobs, & Hatler, 2007). There were several limitations to this
study: no statistical analyses for fall rates were reported; there were no baseline fall
risk assessment data nor demographic characteristics obtained for either the
intervention or control group; and the assignment of patients to the control or
intervention group was not randomised.

A pressure sensitive patch trial by Kelly et al. (2002) involved 47 residents in a nursing
home facility. The patch was a small wireless device, attached to the resident’s thigh,
which emitted a signal when the resident’s leg became weight-bearing. This study
used a repeated measures design to compare the fall rate of residents while wearing
the device with the fall rate while not wearing it. They monitored the residents over
three 1 week time periods, ‘pre’, ‘during’ and ‘post’. Results showed there was a
significantly lower rate of falls (0.3 falls/100 days) for the ‘during’ period (wearing the
device) compared with both the ‘pre’ (4.0 falls/00 days, p=0.02) and the ‘post’ period
(3.4 falls/100 days, p=0.02) (Kelly et al., 2002). The lack of a control group was a
limitation of this study. There is also the possibility that the observed changes in fall
rates could have been the result of a natural variation in fall incidence, particularly as
the observation time periods were short. Additional limitations of this study related to
the selection of residents: selection was not randomised; residents were selected if
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they were classified as high risk, based on the facility’s FRAT score, however this fall
risk evaluation method had not been validated; and the selection of patients was also
based on recommendations of clinical staff and the criteria for these decisions were not
provided or reported.

A study by Capezuti et al. (2009) evaluated the accuracy of two types of bed-exit
alarms, a pressure-sensitive bed sensor mat and a dual alarm system (pressuresensitive bed sensor mat combined with infrared beam detectors) in detecting bedexiting body movements. Fourteen cognitively impaired nursing home residents were
directly observed an average of 18.3 (S.D. 22.3) nights per participant for an average
of 6.4 (SD 1.2) hours per night. There was a borderline significant difference (p=0.060)
for the mean number of true positives (0.086, SEM=1.617) for the pressure-sensitive
mat compared to the dual sensor alarm (0.593, SEM=1.238), indicating that the dual
sensor alarm may have had a higher number of true positives (Capezuti et al., 2009).
The sample size was small and this study did not include any fall-related outcome
measures.

A recent cluster randomised controlled trial by Shorr et al. (2012) investigated whether
an intervention aimed at increasing bed alarm use decreased hospital falls and related
events. This trial was conducted in 16 nursing units in an urban community hospital,
involving 27,672 inpatients in general medical, surgical, and specialty units. Education,
training and technical support was provided to promote use of a standard bed alarm
system in the intervention units. Bed alarms were available but not formally promoted
or supported in the control units. The prevalence of alarm use was 64.41 days/1000
patient-days on intervention units and 1.79 days/1000 patient-days on control units
(p=0.004). There was no difference in change in fall rates/1000 patient-days (risk
ratio=1.09, 95% CI 0.85, 1.53; difference=0.41, CI -1.05, 2.47). That study
demonstrated that an intervention designed to increase bed alarm use in an urban
hospital significantly increased alarm use.

There was no statistically or clinically

significant effect on fall-related events or physical restraint use, however that study
reported being underpowered compared with the initial design.

The heterogeneity of previous studies with respect to alarm types, patient populations,
settings and outcome measures makes it difficult to establish whether bed-exit alarm
systems have any positive effects. In particular, fall related outcome measures were
not always reported or, if they were reported, may not have been statistically analysed.
In a recent Cochrane review it was recommended that fall data be reported as an
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incidence rate ratio, or total number of falls and a falls rate (falls/person/unit of time) to
allow pooling of data and meta-analysis of intervention effects (Cameron et al., 2012).
Further work demonstrating the ability of a bed-exit alarm to significantly reduce the
rate of falls and number of fallers would be useful, particularly for the management of
patients with cognitive impairment.

5.1.3 Bed-exit alarm system in sub-acute services at Ballarat Health
Services
A floor sensor mat system was used on the BHS sub-acute wards prior to the current
study. The floor sensor alarm system was considered part of the usual care and fall
prevention strategies for BHS, however the effectiveness of the system had not been
evaluated. This system involves a floor mat containing pressure sensors which detect a
patient exiting the bed when the patient steps on the mat. A major limitation of this
system is that the detection of bed-exit events occurs only after the patient has left the
bed (and potentially fallen).

This chapter describes the evaluation of an electronic bed exit alarm system with the
capacity to detect bed-exit events as the patient is exiting, rather than after the event.
The recently developed Proximate system (Proximate Fall Prevention System,
Assistive Technologies Pty. Ltd., 53 Aldersons Road, Wynard, Tasmania 7325,
Australia) differs from the earlier bed-exit sensor mat systems described above. The
Proximate bed-exit alarm system involves an electronic sensor mat that detects bedexit events through the detection of the lack of proximity of the patient to the sensor,
which is determined by a mechanism called charge transfer capacitance sensing. This
system consists of a control unit and an electronic sensor mat (bed sensor mat or chair
sensor mat). Three of these electronic bed sensor mat units had been previously
purchased for a residential aged care facility within BHS, as part of an earlier multicentre falls research trial and these units were used in the current study. In addition,
the equipment supplier provided the chair sensor mats on free loan for the duration of
the study. The criteria for allocation of the electronic bed sensor mats, staff compliance
for implementing this intervention and the effect on fall rates had not been previously
evaluated.

In the current study the performance of the electronic sensor alarm system was tested
with patients who were at high risk of falls. The primary aim of the study was to
evaluate the effect of the electronic sensor alarm system and associated education on
the fall incidence rates and fall incident severity for cognitively impaired older patients
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in a sub-acute ward at BHS.

The secondary aim of the study was to investigate

nursing staff satisfaction and compliance with the electronic sensor alarm system.
The experimental hypotheses for this study were:
(i)

The rate of falls will be lower for the period when the electronic alarm
system is in use compared with the period prior to implementation of the
system.

(ii)

The rate of falls will be lower for the period the electronic alarm system
is in place compared with the following period when the alarm system is
removed.

(iii)

There will be no difference in the rate of falls between the periods prior
to and post implementation of the electronic alarm system.

(iv)

Nursing staff will find the electronic sensor alarm system to be accurate
and acceptable to their practice.

5.2 Methodology
5.2.1 Design
This study used a repeated measures (A-B-A) single cohort design. The independent
variable was the intervention. There were three phases: a pre-intervention phase, an
intervention phase and a post-intervention phase. Number of falls and fall incident
severity were measured across all three phases.

Ethics approval for the study was obtained from the Faculty of Health Sciences, Human
Research Ethics Committee, La Trobe University and the Ballarat Health Services and
St. John of God Healthcare Human Research Ethics Committee (Appendix 3).

5.2.2 Participants and setting
5.2.2.1 Setting
This study was conducted in the BHS Inpatient Complex Care (ICC) ward, a 23 bed
medical and slow stream rehabilitation unit that provides semi-acute assessment and
care for patients who are generally over 70 years of age. This unit deals with complex
medical diagnoses, such as post stroke or orthopaedic surgical care, memory
problems, continence assessment and wound management.

The ICC unit was

selected for the pilot of the electronic sensor alarm system based on the results of the
baseline audit (Chapter 3), which found that there was a high proportion of patients
with cognitive impairment (71.4%) and of recurrent fallers (66.7%) in this unit compared
to the results for the Inpatient Rehabilitation Program (50.9% and 45.1% respectively).
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5.2.2.2 Participant selection
Inclusion Criteria
Patients were selected by the Nurse Unit manager, the Falls Prevention Portfolio nurse
or the research student to be participants if they met all of the following criteria:
•

had a cognitive impairment; defined as a Mini Mental State Examination
(MMSE) score <25 (Folstein, Folstein, & McHugh, 1975)

•

had a high fall risk; defined as a score of 3 or more using the TNH-STRATIFY
(Barker, Kamar, Graco, Lawlor, & Hill, 2011b)

•

had sustained one or more falls during the current admission in ICC and/or had
sustained a fall in the previous 21 days during a consecutive hospital admission

•

required frequent toileting (based on nursing assessment) and/or was
incontinent

•

required staff assistance/supervision for mobility.

Exclusion criteria
Patients who did not meet all of the inclusion criteria described above were excluded.
In addition, patients who were totally non-ambulatory were excluded.

Ranking
Three electronic sensor alarm systems (utilising either the bed or chair sensor mat)
were used in this study. Where there were more potential participants than available
electronic alarm systems, the participants were ranked according to priority. Patients
who fulfilled the inclusion criteria were given higher priority for participation in the study
according to the number of the following criteria they met:
•

had risk factors for fall-related injury (warfarinisation, unstable fracture, external
fixateur, skull flap, dementia/delirium, head strike history)

•

higher number of falls in the pre-intervention period

•

lower MMSE score

•

presence of patient behavioural risk factors, e.g. impulsiveness and/or
wandering, which were deemed by the Nurse Unit manager to put the patient at
an increased fall risk.

Where potential participants were of equal risk based on the inclusion and prioritisation
criteria, they were ranked chronologically according to date of admission, earlier
admissions being given higher priority. Patients who were admitted throughout the trial
period were assessed for inclusion and priority criteria and ranked accordingly.
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Sample size
This study was planned as a pilot study with data collection occurring over a 6 month
period (July 1st 2010 to December 31st 2010). Participants were selected from all
eligible patients who were admitted to ICC during the 6 month period. The sample size
was limited by the number of eligible admissions over this 6 month period and the
number of sensor systems available.

5.2.3 Intervention
5.2.3.1 Electronic sensor alarm system
The electronic sensor alarm system implemented in this study uses electronic sensors
to discretely monitor the movement of the patient in the bed, based on their proximity to
the sensors. This system allows for the normal range of movement expected in a
hospital bed, such as the patient turning over or just being restless. The sensors
detect when the patient has moved beyond a threshold distance from the sensor and
an alert is sent to a handheld pager via the nurse call system. The pager provides the
location (room only) of the call, enabling the staff to respond rapidly.

The sensor

system provides an early warning to staff that the patient is leaving or has left the bed
or chair and the staff may therefore be able to prevent a potential fall. The system can
also be set up to trigger an alarm at the bedside, which can act as a deterrent to a
patient who is continuing to get out of bed.

Two types of sensor mats were used in this study: the bed sensor mat, which was
placed on top of the mattress, under the sheet / other bedding; and the chair sensor
mat, which was placed on the chair where the participant was to be seated. The
dimensions of the bed mat were 1050mm x 350mm, and the chair mat was 280mm x
220mm. The sensor mat material is a polypropaline backed marine grade vinyl. The
sensors are all glued with a moisture resistant adhesive and then radio frequency
welded with a fully sealed seam around the edge. The sensors are waterproof and
sealed, are able to function beneath draw sheets or plastic sheets and can be readily
cleaned for use on multiple patients. The instructions for installation of the sensor and
alarm system are outlined in Appendix 6.

5.2.3.2 Procedures
At commencement of this study, the first three participants who were highest priority
according to the ranking were allocated bed sensors. The electronic sensor alarm
system remained in place until either: the participant was discharged or transferred
from the ward; a period of 21 days had elapsed; or the alarm unit was required for a
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patient deemed to be at a higher fall risk by the Nurse Unit manager. The electronic
sensor alarm system was then transferred to the participant who had the next highest
ranking.

5.2.3.3 Staff Education
Prior to implementing the electronic sensor alarm system, education was provided to
nursing staff (n=18) on the use of the bed and chair sensor mats and the associated
sensor mat documentation. The education was provided by the research student and
the Proximate company sales representative, and was repeated four times over day
and night shifts to facilitate education of nursing staff, regardless of shift. The ward
Falls Prevention Portfolio nurse was responsible for educating staff (casual, new
employees, etc.) who did not attend the initial education sessions.

5.2.4 Data collection
5.2.4.1 Baseline clinical characteristics
Continence status and fall history were obtained from medical records.

Cognitive

function was measured using the MMSE (Folstein et al., 1975). Scores on the MMSE
range from 0-30, with lower scores indicating poorer cognitive function.

Cognitive

impairment is defined as a score <25 or an abnormal clock face drawing. Fall risk was
assessed using the TNH-STRATIFY fall risk assessment tool (Barker et al., 2011b;
Barker, Kamar, Morton, & Berlowitz, 2009). The TNH-STRATIFY scores range from 011, with scores of 3 or more indicating a high risk for falls, as recommended by the tool
developers (Barker et al., 2011b).

Mobility status (transfers and ambulation) was

determined from the medical records and was rated as independent, requiring staff
assistance (patient was able to perform all or part of the activity with staff supervision
or assistance) or dependent (patient was unable to perform the activity).
Characteristics which indicated possible high risk of injury (warfarinisation, unstable
fracture, external fixateur, skull flap, dementia/delirium, or head strike history) were
collected from the medical record.

Behaviours of concern, wandering and

impulsiveness, which were deemed to put the participant at risk of falls, were identified
by the Falls Portfolio nurse.

5.2.4.2 Sensor alarm data
On admission to the sub-acute ward patients were assessed for eligibility for inclusion
in the bed alarm trial and if a bed alarm was available it was implemented. One of the
inclusion criteria was having sustained a fall within the previous 21 days. Data from
previous history/concurrent admission was used to determine falls sustained in the 21135

day pre-intervention period (first A period). The intervention period (B period) was a 21
day period when the electronic sensor alarm system was in use. The post-intervention
period (second A period) was the 21 day period following removal of the electronic
sensor alarm system. Data collection occurred for less than 21 days if the participant
had not already been in hospital for that long or previous history was not available (preintervention phase) or was discharged or died (intervention and post-intervention
phases).

Alarms were positioned continuously during the 21 day intervention in the bed or chair,
depending on the patient’s position. The alarm activation was identified by an audible
alarm at the bedside and/or notification on a pager connected to the nurse call system.
A “positive” alarm indicated that the alarm was activated and a “negative” alarm
indicated that the alarm did not activate. Alarm accuracy was categorised as true
positive, false positive or false negative. An event was classified as a “true positive” if
the alarm was activated and the participant was performing a bed-exiting or chair
exiting movement. If the alarm was activated when the participant did not move or the
movement, such as rolling on to their side, did not represent a bed-exiting or chair
exiting movement, then this was classified as a “false positive”. When the alarm failed
to activate during a true bed-exiting or chair exiting movement it was defined as a “false
negative”.

A bed alarm monitoring form, which was placed in the participant’s bedside chart, was
used to document alarm accuracy (Appendix 7). The date and time of the alarm, alarm
type (bed or chair), details of the alarm accuracy and the participant’s location at the
time of the event were recorded. Nursing staff received education on how to complete
the bed alarm monitoring form and were asked to complete the form for each event
involving the participant exiting the bed (true positive or false negative) and/or alarm
activation (true positive or false positive).

5.2.4.3 Fall data
Fall incident and fall-related injury data were collected from the medical records and
the hospital incident reporting database. In addition, staff reports of participant falls, as
documented in the medical records, were used to supplement the fall data captured by
the incident reporting system.

136

5.2.4.4 Nurse feedback data
The secondary aim of this study was to investigate nursing staff satisfaction and
compliance with the electronic sensor alarm system. A convenience sample of nine
staff members, including nurse unit managers and nursing staff, consented to be
participants in a focus group conducted post-intervention to explore staff perceptions of
the bed-exit alarm system. Staff members were included in the focus group if they met
all of the following criteria: availability to attend the focus group at the scheduled time;
permanent staff; and had exposure to the electronic alarm system.

An interview

question guide was developed based on the themes identified from the literature review
(Appendix 8). The research student conducted the focus group session and data were
recorded anonymously using note taking. The duration for the focus group was 45
minutes.

Feedback surveys were also given to all permanently employed nurses working in ICC
(n=29) at the completion of the study. To ensure respondent anonymity the completed
surveys were submitted via a collection box on the ward.

The feedback survey

contained seven Likert items and three open ended questions allowing for comments
(Appendix 9). The survey was used to gain qualitative feedback from the nurses about
accessibility, feasibility, effectiveness and satisfaction with the electronic sensor alarm
system.

5.2.5 Data Analysis
5.2.5.1 Descriptive analysis
Descriptive analysis was performed for the demographic and medical data for all
participants.

Data relating to faller type, fall incidence severity and bed alarm

documentation were analysed descriptively.

5.2.5.2 Fall rate comparisons
As participants were followed for varying lengths of time, depending on their admission
status, the rate of falls was expressed as an incidence rate density (Rosner, 2000).
Incidence density (ID) was calculated as the number of falls per 21 bed days. When
calculating incidence rates, no distinction was made between participants who had
different lengths of follow up or experienced different numbers of falls.

The incidence rate ratio (IRR) was calculated to provide a relative measure of the effect
of the intervention. The IRR was calculated as ID1/ID2, where ID1 represents the ID
for a particular 21 day period within the study and ID2 is the ID for a different 21 day
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period within the study. For example the IRR between the pre-intervention and the
intervention periods was derived as the ID for the pre-intervention period (ID1) divided
by the ID for the intervention period (ID2).

Data were analysed using SPSS software (version 17.0).

5.2.5.3 Qualitative analysis of nurse feedback data
Thematic analysis was used to analyse the focus group transcripts and feedback
survey qualitative comments. This method of analysis aims to identify, analyse and
report patterns or themes within the data. Manual coding was used by the research
student to identify themes and sub-themes; as the themes were collapsed into fewer
more comprehensive themes the transcripts were reviewed to check the fit of data. A
second independent researcher (PhD supervisor) also conducted a thematic analysis
of the qualitative data and confirmed the identified themes. The transcripts were not
returned to the participants for checking. To ensure that the participant’s voice was
heard, direct quotes from the focus group transcripts and written survey comments are
presented.

Descriptive analysis was performed for the Likert components of the

feedback survey.

5.3 Results
5.3.1 Demographics – patient participants
A total of 35 participants (19 females and 16 males) took part in this study. One male
participant who could not be prevented from tampering with the bed alarm device was
excluded and so data analysis was conducted for 34 participants. The demographic
characteristics and risk factor profiles of the participants are shown in Table 5.1. The
most frequent primary diagnosis was fractured hip (n=5, 15%), which included
fractured neck of femur or acetabulum, followed by functional decline (n=4, 12%) and
falls (n=4, 12%). All participants were incontinent of urine and two participants also
had faecal incontinence.
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Table 5.1 Participant profiles data
Characteristic

Participants
(n=34)

Age (years), mean (SD)

85.2 (7.7)

LOS (days), mean (SD)

58.4 (42.5)

MMSE score, mean (SD)

12.2 (7.4)

TNH-STRATIFYscore, mean (SD)

5.3 (1.1)

High injury risk factors, n (%)
Dementia

14 (41.2)

Delirium

2 (5.9)

Warfarinisation

4 (11.8)

Behaviour risk factors, n (%)
Wandering

2 (5.9)

Impulsive

15 (44.1)

LOS=sub-acute length of stay; MMSE=Mini mental state examination

5.3.2 Falls
The participants sustained a total of 153 falls over the three phases (Table 5.2). Nine
participants (26.5%) fell only once, most participants (n=25, 73.5%) having ≥ 2 falls,
with the maximum number of falls being 22 falls by one participant.

5.3.3 Fall incident rate
The fall ID for each of the three periods of the study is summarised in Table 5.2. Postintervention data were only able to be collected for 19 (55.9%) of the participants; 15
participants (44.1%) were discharged or had died (55.9%) during the intervention
period. There was a significant decrease in the fall ID using the electronic sensor
alarm system (intervention period) compared with the pre-intervention period (z=2.239,
p=0.025); for hypothesis (i) the null hypothesis was rejected.

There was a non-

significant trend for the fall ID to be higher in the post-intervention period compared
with the intervention period (z=-1.475, p=0.139); for hypothesis (ii) the results failed to
reject the null hypothesis. There was no significant difference between the fall ID for
the pre-intervention period and the post-intervention period (z=0.694, p=0.490); for
hypothesis (iii) the results failed to reject the null hypothesis.

The IRR comparisons (Table 5.3) showed that during the pre-intervention period
participants had 1.57 times as many falls per 21 days compared with the intervention
period and 16.8% more falls than in the post-intervention period.
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Table 5.2 Fall data for study phases
Phase
Total
Total LOS
n
no.
during audit
falls
(days)

ID
(falls/21 bed
days)

SE (ID)

ID 95% CI

Pre-intervention

34

67

482

2.92

0.017

2.220, 3.618

Intervention

34

44

496

1.86

0.013

1.312, 2.413

Post-intervention

19

42

353

2.50

0.018

1.743. 3.254

LOS=length of stay; ID=incidence density

Table 5.3 Incidence rate ratios comparisons between study phases
Phase comparison
95%CI
n
IRR
Pre-intervention vs. Intervention

34

1.567

1.071, 2.292

Intervention vs. Post-intervention

34

0.748

0.489, 1.138

Pre-intervention vs. Post-intervention

19

1.168

0.794, 1.718

IRR=Incident rate ratio

5.3.4 Fall incident severity
Fall incidents were classified according to the BHS Incident Severity Rating (ISR)
system (Table 5.4). Most falls (n=150; 98%) were classified as ISR 4 incidents. There
were two ISR 3 incidents and one ISR 2 incident involving two participants. Both ISR 3
events were sustained in the pre-intervention phase and the ISR 2 event was sustained
during the intervention phase. One participant sustained both an ISR 3 and an ISR 2
incident. This participant, hospitalised after hip fracture and subsequent insertion of a
dynamic hip screw, sustained a compaction of that fracture (not requiring further
intervention) during a fall in the pre-intervention phase (ISR 3). This participant had
four further falls while the electronic sensor alarm was in place, three of which resulted
in no injury. The medical records indicated that the participant removed the electronic
sensor mat prior to one of the falls which did not result in injury. The fall in which this
participant sustained an injury (fractured rib) was classified as an ISR 2. The medical
record showed that the electronic sensor alarm did not activate prior to the fall. The
bed alarm monitoring form was not completed for any of the dates when this participant
fell.

One other participant sustained fall-related face and arm lacerations, which

required medical treatment (ISR 3).
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Table 5.4 Fall incident outcomes by Incident Severity Rating (ISR)
ISR
PreIntervention
PostIntervention
n (%)
Intervention
n (%)
n (%)
ISR 4

Minor or no injury, no
impact to person

ISR 3

Total
n (%)

65 (97.0)

43 (97.8)

42 (100)

150 (98.0)

Medical treatment for
injury, no increased LOS

2 (3.0)

0 (0.0)

0 (0.0)

2 (1.3)

ISR 2

Serious injury, increased
LOS

0 (0.0)

1 (2.3)

0 (0.0)

1 (0.7)

ISR 1

Catastrophic, permanent
injury or death

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

67 (100.0)

44 (100.0)

42 (100.0)

153 (100.0)

Total number of falls
LOS=length of stay

5.3.5 Bed alarm documentation
The bed alarm monitoring forms were completed for 28 participants (82.4%), reporting
a total of 400 sensor alarm events (Table 5.5). More than half of those events (n=217,
54.2%) were true positives, where the alarm was activated and the participant was
exiting the bed or chair.

Less than half of the events (n=171, 42.8%) were false

positives, where the alarm was activated and the participant was found to still be in
their bed or chair. More than half of the bed sensor alarm events (n=184, 66.9%) were
during the night shift. A small percentage (n=12, 3.0%) of false negatives, where the
alarm failed to activate and the participant was found out of the bed or chair, were
recorded. Of the 275 alarm events recorded for the bed sensor mat, 153 (55.6%) were
true positive events (Table 5.6). For the chair sensor mat 125 alarm events were
recorded, of which 64 (51.2%) were true positive events (Table 5.6).
Table 5.5 Sensor alarm (bed and chair) accuracy by nursing shift (n=400)

Nursing shift

Morning

Afternoon

Night

Total

n (%)

n (%)

n (%)

n (%)

True positive

56 (14.0)

57 (14.2)

104 (26.0)

217 (54.2)

False Positive

50 (12.5)

41 (10.3)

80 (20.0)

171 (42.8)

False negative

7 (1.8)

5 (1.2)

0 (0.0)

12 (3.0)
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Table 5.6 Sensor alarm accuracy by alarm type (n=400)

Sensor alarm type

Bed

Chair

n (%)

n (%)

True positive

153 (38.2)

57 (14.2)

False Positive

114 (28.5)

41 (10.3)

False negative

8 (2.0)

5 (1.2)

275 (68.7)

125 (31.3)

Total

5.3.6 Nurse feedback
5.3.6.1 Survey data
The bed sensor survey form was completed by 12 (41.4%) nurses that were permanent
employees in ICC at the time of the study. The survey results for the Likert items from
the survey are provided in Table 5.7. Most staff thought that the bed alarms were
useful for monitoring participants getting out of bed or a chair (91.7%). One staff
member (8.3%) surveyed did not complete the question about overall satisfaction with
the electronic sensor alarm system, however all other survey respondents (91.6%)
were satisfied with the electronic sensor alarm system. A small number of staff (n=2,
16.7%) reported that they did not receive education on how to use the bed alarm
system.
Table 5.7 Nursing feedback survey- Likert items (n=12)
Statement
Strongly
Agree
Neutral
agree
n (%)
n (%)
n (%)
I found the bed alarms
useful to monitor patients
5 (41.7)
6 (50.0)
1 (8.3)
getting out of bed
I can identify patients who
would benefit from having
a bed alarm

4 (33.4)

8 (66.6)

I am able to set up and
operate the bed alarm
system

4 (33.4)

8 (67.6)

4 (33.4)

8 (67.6)

I was given education on
how to use the bed alarm
system

4 (33.4)

6 (50.0)

I was able to get additional
help to use the bed alarm
system

6 (50.0)

6 (50.0)

4 (33.4)

7 (58.3)

I found the bed alarm easy
to use

Overall I was satisfied with
the bed alarm system
NR = not recorded
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1 (8.3)

Disagree
n (%)

Strongly
disagree
n (%)

NR
n (%)

1 (8.3)

1 (8.3)

Several themes emerged from both the survey open ended questions and the focus
group data.

5.3.6.2 Bed alarm effectiveness
Overall the staff were positive about the effectiveness of the electronic sensor alarm
system and felt that the system provided a means of helping to prevent falls, or in the
event of a fall, enabled a rapid response by staff. For example:
“It was really good to be able to catch the patients as they were getting out of
bed”
“I felt more confident on night duty using the bed alarm system”
“it was great to have the ability for the alarm to sound at the bed – some
patients would start to get out of bed and then hear the alarm and lie back
down”
“good with Parkinson’s patients”
“worked well for confused, mobile patients”
“the alarm wasn’t so good for patients that roll out of bed all the time, in that it
didn’t prevent them from doing it, but at least it let me know they were out of
bed and to respond to them and treat any injuries quickly”.

The nurses described several situations in which the effectiveness of the electronic
sensor alarm system was compromised as a result of either sensor alarm system error
or user error. There were several comments about possible causes for false alarms
related to the electronic sensor alarm system:
“the width of the sensor mat was too narrow; if it was wider then it might reduce
the false alarms, especially if the mat is not placed in exactly the right position”
“the sensor mats slid down the bed on some occasions”
“alarm did not activate on the pager”.

The staff also reported that having the bed alarm go through the nurse call system was
a problem when there was a high number of call bell alarms, as they were unable to
distinguish the bed alarm from the call bell.

Staff recognised that the effectiveness of any bed-exit alarm system is dependent on
the users checking the alarms for functionality and correct positioning:
“some staff did not know how to operate the bed alarms”
“staff would forget to turn the alarms on even though they were plugged in”
“occasionally I would have problems with placing the bed sensor mat”.
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The staff noted that the electronic sensor alarm system was less effective for certain
participant types, for example participants with active delirium who were very restless
or participants who tended to be destructive or tamper with the device. However, it
was noted that for some restless participants the electronic sensor alarm system, while
prone to false alarms during the day, was very effective at night:
“no problems with false alarms on night duty, more of a problem during the
day”.

5.3.6.3 Safety
The staff raised some safety concerns about the electronic alarm system, identifying
two main areas for potential harm to the patient:
“the connector to the bed sensor mat would create a ‘bump’ which could be a
pressure area problem for larger patients”
“there were a lot of cords which were hazards for some patients”.
The staff commented on the safety aspect of the electronic sensor alarm system in
relation to the participants and also for the staff themselves. Comparisons were made
between the existing floor sensor mat and the new electronic sensor alarm system
trialled in the current study:
“much safer than floor mats – the patients often avoid the mats because they
think they are holes, one patient even urinated on the mat”
“the floor sensor mats are difficult to push equipment such as hoists and
wheelchairs over and put staff at risk of injury”.

Whilst staff did identify some potential safety issues, overall they felt that the electronic
sensor alarm system was safer both for staff and the participants than floor sensor
mats.

5.3.6.4 Utility
There were positive comments regarding the utility of the bed alarm system:
“versatile between bed and chair”
“easier to store than floor mats”.

There were repeated comments by staff about difficulties with the connections between
the alarm unit and the sensor mat. Securing this connection required two screws,
making connecting/disconnecting the bed sensor mats time-consuming and awkward.
There were some difficulties with placement of the cord running from the sensor alarm
control unit to the sensor mat to minimise potential trip hazards:
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“the connections between the alarm unit and the sensor mats were fiddly and
difficult to connect and disconnect”
“the connections were prone to breaking, mainly because people were forcing
them on or off”
“did not use the chair sensor mat instead just transferred the bed sensor mat to
the chair so that didn’t have to undo the connections”
“cords did not always reach to low/low beds”.

5.3.6.5 Implementation
The key theme in the nurses’ discussions regarding the implementation process was
about the education. The nurses highlighted the need for all nursing staff to undergo
initial and ongoing education about the electronic sensor alarm system. They also
identified the importance of educating staff on the types of patients who may benefit
from the device, keeping in mind that the sensor alarm system may be effective for a
patient during the night even if it does not appear to work during the day:
“need to have practical education where get to set up and use the device”
“need bed sensor education regularly and have a check off list so all staff have
undergone the education”.

5.3.6.6 Barriers
Most staff that responded to the staff survey either agreed or strongly agreed that they
had received education on using the bed alarm system, found the bed alarm system
easy to use and were able to get additional help if needed. However, staff in the focus
group reported that a barrier to using the electronic sensor alarm system was a lack of
staff education, particularly for casual staff or new ward staff.

Some staff were

reluctant to use the electronic sensor alarm system because of the cord and
connection problems. Overall, the electronic sensor alarm system was well accepted
by staff and their main issue was the limited number of bed sensor mats available:
“needed more bed sensor units, currently using 15 floor sensor mats and they
are often all in use”.

5.3.6.7 Recommendations
The nurses made several recommendations which they felt would improve the
effectiveness of the electronic sensor alarm system: wireless system to eliminate cord
and connection difficulties; pagers which are linked to alarm unit and separate to call
bell system; and a mechanism to fix the bed sensor mat in the bed, e.g. make one side
rough/sticky material or to incorporate into an absorbent bed pad.
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5.4 Discussion
The current study examined the effectiveness of an electronic sensor alarm system in
decreasing the number of bedside falls by older people hospitalised in a sub-acute
setting. The fall ID was significantly lower while the electronic sensor alarm system
was in place compared with the pre-intervention period.

Staff acceptance of the

electronic sensor alarm system was generally good.

The pre-intervention phase provided information about the fall ID during a period of no
treatment. There was a significant decrease in the fall ID in the intervention period
(1.86) compared with the pre-intervention period (2.92).

This finding supports the

experimental hypothesis (i), that the rate of falls would decrease when the electronic
alarm system was in use compared with the period prior to implementation of the
system.

The decrease in the fall ID may have resulted from several factors:

effectiveness of the electronic sensor alarm system in preventing falls; increased staff
attention to those participants who received the electronic alarm system; and a natural
variation in fall incidence. In addition, increased staff awareness of fall prevention is
likely to have resulted from participation in the study and the associated education on
fall risk, fall prevention and the electronic alarm system.

The post-intervention phase also acted as a period of no treatment, in that the sensor
alarm system was not used. There was a non-significant trend upwards in the fall ID in
the post-intervention period (2.50) compared with the intervention phase (1.86), thus
failing to reject the null hypothesis (ii). This finding that the fall rate post-intervention
increased, although not as high as pre-intervention, suggests there may have been
indirect effects associated with the implementation of the electronic sensor alarm
system which were contributing to the prevention of falls. There may have been a
survival effect which confounded the comparisons of fall ID between the intervention
and post-intervention phases. Patients who remained on the ward for all three phases
may have been in poorer health and at increased risk of falling, compared with those
who were discharged prior to the post-intervention phase. While the post-intervention
phase of the study may have helped to control for a Hawthorne effect, there may still
have been ongoing effects of increased staff awareness and surveillance on the fall ID.
Monitoring of falls for a longer post-intervention period may help to control for any
indirect effects of the electronic alarm system and associated education on the fall ID.
Although increased staff education and awareness of falls prevention is a positive
outcome for this study, further work needs to be undertaken to determine the direct
contribution of the electronic alarm system in falls prevention.
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The comparison between the intervention and post-intervention phase may also have
been limited by the smaller sample size in the post-intervention period. There was no
significant difference in the fall ID between the pre (2.92) and post-intervention (2.50)
phases and the null hypothesis (iii) was not rejected. However, the reduced sample
size in the post-intervention period, due to participants being discharged or deceased,
may have also contributed to the difference in fall ID in the post-intervention phase
compared to the pre-intervention and intervention phases being non-significant.

In the current study, most falls (98%) resulted in minor or no injury to the participant.
This finding is similar to that previously reported by Vassallo et al. (2005a), where 150
patients in three rehabilitation wards sustained a total of 243 falls, with only five falls
(2.1%) resulting in injuries of serious severity (Vassallo, Vignaraja, Sharma, Briggs, &
Allen, 2005a). In the current study recurrent fallers were responsible for most of the
falls.

Although no significant differences have been identified between fallers who

sustain fall-related injuries and those who do not (Vassallo et al., 2005a), recurrent
fallers may have a higher probability of sustaining a fall-related injury because they
have an increased number of falls. The use of a fall prevention intervention that is
effective in reducing the number of falls by recurrent fallers may also reduce the
number of fall-related injuries.

A moderate limitation to the electronic sensor alarm system was the inability to identify
the alarm source and reason. For an alarm to be effective it requires that an incident
(getting out of bed) triggers the alarm, that staff identify the source and reason for the
alarm and that the trigger for the alarm is corrected prior to patient injury. When bed
alarms are supported by integration with the nurse call system, they are likely to be
more effective than a bed alarm that is only audible near the participant’s room and
which is at risk of going unnoticed. The electronic sensor alarm system used in the
current study was integrated with the nurse call system, however the nursing staff
indicated that the electronic sensor alarm could not be differentiated from a regular call
bell alarm. In addition, the current nurse call system only indicates a room in which the
call bell is activated and is not bed-specific. The high nurse call alarm frequency on
ICC, combined with the lack of specificity of the alarms, is likely to have reduced the
effectiveness of the electronic sensor alarm system.

A previous study conducted in a medical-surgical unit examined the results of adding
wireless communication technology to assist nurses in identifying patient bed status
changes and enhancing team communication (Guarascio-Howard, 2011). That study
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used a bed-exit alarm system which enabled the alarms to be directed to the nursing
staff assigned to the specific room. The unit coordinator was also provided with a
wireless device and was able to view all bed status and exit alarms from a master
station. Additional bed status alerts included bed height, bed brakes, head rail, foot
rail, system turned off, or bed exit alarm turned off. There was a decreased response
time by staff to patient calls and bed status alarms, resulting in improved monitoring of
patient activities (Guarascio-Howard, 2011). Response to bed status is important for
preventing falls and also for minimising injury when a fall occurs. A pager system
similar to that previously described (Guarascio-Howard, 2011) would allow staff to
receive specific alerts to the bed-exit alarm, potentially resulting in faster responses
and thereby improving the effectiveness of the electronic sensor alarm system.

A

wearable wireless identification tag, which enables remote monitoring of the activities
of frail patients, has been recently developed (Visvanathan, Ranasinghe, Shinmoto
Torres & Hill, 2012; Ranasinghe, Shinmoto Torres, Hill & Visvanathan, 2012). This
device is able to monitor patient activity and, for high fall risk activities, sends an alert
to staff via a paging system. The alerting message includes: the identity of the patient;
the physical location of the patient; the type of high risk activity; and a timestamp of
when the high risk activity was detected.

The effectiveness of a sensor alarm system in preventing falls is dependent on the
implementation of the system for those patients who are at risk of falling. In a previous
study, a survey of 140 nurse managers in adult, medical-surgical hospital units found
that bed alarms were used in most nursing units (90%), however, the reasons for
implementation varied (Shever, Titler, Mackin, & Kueny, 2011). Six percent of nurse
managers stated that it was standard for all their patients to have the bed alarm
activated. Fall risk was the most frequently (44%) identified reason for bed alarm
activation, followed by the presence of specific risk factors (e.g. confused, agitated,
heavily medicated; 28%), based on nursing judgment (16%) and other reasons (12%).

It is also not easy to identify those patients who might benefit from a bed alarm based
on fall risk, as the assessment of patients who are at high risk of falls has been shown
to lack specificity in sub-acute settings (Oliver, 2008). In the current study, one of the
inclusion criteria was high fall risk, which was defined as score of 3 or more on the
TNH-STRATIFY. Predictive analyses of the TNH-STRATIFY, reported in this thesis
(Chapter 4), identified that a cut-off score of 5 may be more accurate in predicting fall
risk in this sub-acute setting. The inclusion criteria for participants in the current study
were dependent on the baseline assessment of fall risk factors, however these factors
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may vary from day to day. For example, the baseline assessment of the MMSE does
not account for any acute delirium or cognitive changes secondary to the participant’s
condition during hospitalisation. A change in delirium or cognitive function may change
a patient’s risk of falling and the need for the bed-exit alarm.

The data generated from the surveys and focus group identified the staff experiences
during the current study. The number of survey responses was relatively low (41.4%)
and as they were completed anonymously it was not possible to determine if the
responses were representative of the nursing staff profile for the ward. Qualitative data
from the focus group provided an additional source of nurse feedback. The electronic
sensor alarm system was generally well accepted by staff, indicating that this system
had several advantages compared to the existing floor sensor mat system previously
used at BHS. The positive aspects of the electronic sensor alarm system identified by
the nursing staff included: durability; ability to alert nursing staff to patients as they are
exiting their bed, rather than once they have left the bed, as with the floor sensor mats;
and a greater sense of being able to monitor their patients and improve their safety,
especially on night duty. However, the issues with the inconvenience of the cords and
connections possibly affected staff adherence to the use of the sensor devices in the
current study. Although most of the staff who responded to the survey were satisfied
with the electronic sensor alarm training, one of the limitations identified in the focus
group was insufficient education, in particular for casual or new staff. This apparent
difference in results between the Likert survey and the focus group may be the result of
several factors: not all staff responded to the survey; the staff that responded to the
survey were answering the questions in relation to training with respect to themselves
only; casual staff were not included in the survey or focus group; and the focus group
may have allowed this issue to be explored in greater depth to take into account the
education program for all staff, as opposed to individuals.

The Falls Prevention

Portfolio nurse and staff noted several occasions where the alarm unit was not
reactivated following an alarm.

In terms of training, several practical education sessions were held, however only
62.1% of permanent staff received direct education.

Staff who did not attend the

sessions were instructed on how to use the electronic sensor alarm system by other
staff or the Falls Prevention Portfolio nurse, however the education may not have
addressed all aspects of set up, monitoring and reactivation of the electronic sensor
alarm system. Casual staff, in particular, had limited exposure to the electronic sensor
alarm system education and implementation. The variability in the amount of education
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that staff received about the electronic sensor alarm system is likely to have
contributed to operator error and may have affected compliance and confidence in the
system.

These results highlight the need for education for all nursing staff on

implementing and operating the electronic sensor alarm system. Options that may
improve staff access to education on the electronic sensor alarm system include:
compulsory electronic alarm system education as a part of staff orientation to the ward;
annual competency education for all permanent ward staff; and follow up by the Falls
Portfolio nurse or Associate Nurse Unit Manager to ensure casual staff receive
education on the electronic alarm system.

The accuracy of a bed-exit alarm system is critical to the clinical effectiveness of the
system. A high proportion of false positive events (nuisance alarms) are likely to affect
staff acceptance and therefore compliance with the system. A high number of false
negative events (failure to detect patients getting out of bed) would indicate that the
alarm system is not effective clinically. In the current study, the results from the bed
alarm monitoring form showed that the number of true positives and false positives
were similar. This meant that for all the alarm activations, approximately half of the
patients were not exiting their bed or chair. The frequency of false alarms may be
reduced by allowing users to manipulate alarm parameters to reduce the number of
false alarms.

The purpose of changing the parameters, e.g. adjusting the alarm

thresholds, is to fine-tune the sensitivity of the system and therefore allow the patient
normal movement, such as rolling over, or when a patient is particularly restless in the
bed and exceeds the threshold, although is not trying to exit the bed.

The high

frequency of false alarms is problematic in that it may reduce staff confidence in the
system (Agostini et al., 2001) and there is a risk that when the alarms are unreliable
they tend to be ignored. This can reduce the optimal performance of the alarm system
and potentially has significant consequences when ‘true’ alarms are ignored. There
are two additional points to consider regarding the number of false alarms: Firstly, the
false positives may have resulted from the alarm sounding at the bedside and the
participant electing not to get out of bed. In such cases, the electronic sensor alarm
system is still effective in reducing potential falls, despite appearing to be falsely
activating. The second point is that the inability to differentiate between the call bell
activation and the electronic sensor alarm may have increased the number of apparent
false alarms. Of potentially greater importance is that there were a low number of false
negatives (3%), that is, there were few events where the alarm failed to activate when
the participant was out of the bed or chair. One previous study evaluating the efficacy
of a bed-exit alarm system in an acute setting reported a higher rate of true positive
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alarms (84%) and a lower rate of false positive alarms (16%) compared with the current
study (Tideiksaar, et al., 1993), however the proportion of false negative alarms was
not reported. The variation in alarm accuracy between that study and the current study
may have been the result of: differences in sample sizes e.g.143 alarms in a 9 month
period (Tideiksaar et al., 1993), compared with 400 alarms in the 6 month period for the
current study; and differences in the patient cohorts and the way in which alarm events
were recorded and analysed.

In the current study the evaluation of the accuracy of the electronic sensor alarm
system was reliant on the completion of the bed alarm monitoring form by the nursing
staff.

Not all of the alarm events were recorded on the monitoring form for all

participants who received the electronic sensor alarm unit. Even for those participants
where events were recorded on the bed alarm monitoring form, it was not possible to
determine the completeness or accuracy of the events recorded. One participant fell
several times, sustaining fractures in two incidents, while the electronic sensor alarm
was in place. However, the bed alarm monitoring form was not completed for any of
the dates when this participant fell and so this patient’s fall data were not included in
the analysis of the electronic sensor alarm accuracy. It was also not possible in the
current study to record the number of, or the response to, the electronic sensor alarms
through the call bell event log as they were indistinguishable from the call bell alarms.
A more comprehensive means of assessing bed-exit alarm system accuracy was
described by Capezuti et al. (2009). In that study 12 bedside observers and video
recording were used to monitor the effectiveness of a bed-exit alarm and a bedside
infra-red beam detector to deter “escapes” from bed at night time (Capezuti et al.,
2009). The bedside observers received training and were required to demonstrate
competency in setting up the video equipment and documenting participant movements
and alarm events.

The data from the videotapes were analysed by the principal

investigator and research assistant, using the same variables recorded by the bedside
observers.

The combination of trained observers, videotaping and multiple raters

would provide greater accuracy in the documentation of bed-exiting events and alarm
events and a more precise evaluation of the bed-exit alarm accuracy, compared with
the use of the bed alarm monitoring form.

An alarm system event log, which records the number of events, staff response times
and particular behaviour patterns exhibited by the patient being monitored, may also
help to improve staff accountability and the efficiency of the electronic sensor alarm
system. The electronic sensor alarm system used in the current study has since been
151

further modified to include its own pager and event recording system.

Further

evaluation, using the latest version of the electronic sensor alarm system, incorporating
data from these pagers and associated event log, along with stricter definitions for bedexiting movements, would provide a more comprehensive evaluation of the accuracy of
the electronic sensor alarm system used in the current study.

There were several limitations to the current study. The lack of a control group was a
limitation of this study. It would not be possible to have a non-intervention control
group, as it would be unethical to withhold the use of the sensor mats that are currently
used in the health service where this study was conducted. Another limitation was the
relatively small sample size for this study, in particular for the post-implementation
phase. There may also have been a limitation related to the under-reporting of falls, as
it is possible that not all falls that occurred during the current study were recorded.
This may have affected the comparisons of the fall IDs over the three time periods.
However, the inclusion of fall data from the Falls Portfolio nurse and the regular
presence of the research student on the unit are likely to have improved the accuracy
of fall reporting. Hill et al. (2010) identified that a combination of incident reports,
medical records and patient and staff report of falls provides improved accuracy in the
documentation of fall events in the hospital setting. There is also a possibility that the
observed fall incidence pattern observed over the three phases in the current study
could reflect a natural pattern that occurs in patients with cognitive impairment who are
admitted to ICC. The short time frames for each phase in the current study was also a
limitation, these being determined on the basis of the known length of stay patterns for
ICC, as identified in the initial baseline audit (Chapter 3). The time frame for both the
intervention and post-intervention phases was also influenced by the discharge or
death of participants. While it is acknowledged that inclusion of a fall which triggered
inclusion in the trial in the data for the pre-intervention phase may have created bias in
the data analysis, it would be unethical to withhold the bed-exit alarm from patients
identified as being at high risk of falls. The inclusion of the ‘trigger’ fall in the preintervention A period, may limit the generalisability of these results to all patients.
However, the results demonstrate that for any patient who has had a fall, the
intervention may be effective in reducing further falls.

Consideration of costs could be a key factor for the ongoing implementation of the
electronic sensor alarm system used in the current study. The electronic sensor alarm
units (including bed sensor mats) were provided from a residential aged care facility
within the health service and the chair sensor mats were provided by the equipment
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supplier for the duration of the study. The cost to purchase the bed-exit alarm system
(alarm unit, mounting plate, cable and bed sensor mat) is currently AUD$1870 per
system (in 2012) and is almost 10 times more expensive than the existing floor sensor
mats. It is difficult to accurately assess the cost-effectiveness of bed-exit alarm
systems.

The cost of patient falls in hospitals as a result of increased length of stay, mortality
and morbidity and the associated medical costs is known to be high (Bates, Pruess,
Souney, & Platt, 1995; Hill, Vu, & Walsh, 2007). A study comparing the consequences
for patients with hospital acquired versus community-acquired proximal femoral
fractures reported significantly poorer outcomes at hospital discharge for patients with
hospital-acquired fractures (Murray, Cameron, & Cumming, 2007). These patients had
significantly higher rates of mortality, significantly higher rates of discharge to long-term
nursing care facilities and significantly higher median post-fracture length of stay. A
previous case-control study conducted in a tertiary care hospital in the United States
found that fallers stayed 12 days longer and had charges US$4,233 higher than their
non-faller counterparts, matched on age, gender and length of stay up to the time of
the fall (Bates et al., 1995). In a study by Hill et al. (2007), the common diagnosis
related groups (DRGs) associated with inpatient falls in an acute setting and the
resource consumption for patients who fell were examined.

That study found an

increased length of stay for fallers compared with non-fallers for three of the top six
DRGs associated with falling (‘Delirium’, ’Stroke’ and ‘Respiratory conditions’).
Hospital-related costs were shown to be significantly higher for fallers compared with
non-fallers for the DRG ‘Stroke with severe/complicating diagnosis/procedure’ (Hill et
al., 2007).

In a study by Spetz et al. (2007) the cost effectiveness of a medical vigilance system to
reduce falls was analysed.

The system (LG1) used in their study comprised two

components: a passive sensor array that measured vital signs and a bed-exit sensor
which was incorporated in the overall sensor array. Estimates of the cost-savings
through the use of the LG1 system were calculated. If patient falls increased the LOS
by 4 or more days, the system was cost saving. The LG1 system was also shown to
be more cost effective compared with the use of patient sitters. It was also noted in
this study that indirect costs associated with pain and suffering were not able to be
accounted for (Spetz et al., 2007). Fall-related follow-up care admissions have been
shown to contribute almost as many bed days as those occupied for initial episodes
due to fall injury (Bradley, 2012). All of these direct and indirect fall-related costs need
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to be taken into account when considering the costs of implementing fall prevention
interventions such as bed-exit alarm systems.

Further research involving a longer time period, more participants and the use of
randomisation to bed-exit alarm type (e.g. electronic sensor alarm system vs. floor
sensor system) would help to address some of the limitations of the current study.
Longer time periods for each phase may help to control for natural variations in fall
rates, however the dropout rate post-intervention may not make this feasible. A more
comprehensive study of different bed-exit alarm systems is needed to determine which
system may be most effective and acceptable in the sub-acute hospital setting and to
identify the profile of sub-acute patients who might benefit from a bed alarm.

The current study is the first report of the use of an electronic sensor alarm system for
a population with cognitive impairment in a sub-acute setting.

In summary, the

electronic alarm system trialled may be an effective fall prevention strategy in the subacute setting and, in particular, it may be effective in reducing the fall incidence rate in
high fall-risk patients with cognitive impairment. This finding is important as patients
with cognitive impairment are at high risk of recurrent falls and there is limited previous
research investigating fall prevention strategies for those patients. Further research
needs to be conducted to determine the direct effects of the electronic sensor alarm
system used in the current study in preventing falls, including a comprehensive
evaluation of the system’s accuracy in comparison with other sensor systems.
Sustainability and cost-effectiveness of the use of the electronic sensor alarm system
in a sub-acute setting need to be evaluated in future research.
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Chapter 6 Evaluation of the feasibility and acceptability
of a volunteer diversional therapy program in a subacute ward

6.1 Introduction
Falls are the most frequently reported adverse event in hospitalised patients and they
represent a major risk for harm in older frail people, in particular those with cognitive
impairment. People with cognitive impairment in hospitals have been found to have
poorer outcomes including: worsening of the symptoms of cognitive impairment and the
individual’s physical health; increased likelihood of discharge to residential care; and
increased use of anti-psychotic drugs (Borbasi, Jones, Lockwood, & Emden, 2006;
Cunningham & Archibald, 2006; Fick, Hodo, Lawrence, & Inouye, 2007). Impaired
mental status has been shown in both Australia and internationally to have a direct
association with the rate of falls and costs associated with hospital-related falls
(Australian Commission on Safety and Quality in Healthcare, 2009; Hill, Vu, & Walsh,
2007; Schofield, 2008).

The effects of cognitive impairment, such as memory impairment, confusion,
disorientation, impaired judgment and associated balance disturbance, altered
visuospatial perception and altered continence, can contribute to an increased risk of
falls (Mion et al., 1989; Shaw, 2002).

People with cognitive impairment often

experience fear, anxiety and increased confusion when admitted to hospital. Factors,
such as being removed from familiar people and surroundings in their own home to the
unfamiliar, disorientating and noisy physical environment of hospital and the change in
normal routines, impact on the behaviours and psychological experience of the person
with cognitive impairment while in hospital (Borbasi, et al., 2006). These patients have
also been shown to have a greater risk of sustaining a serious fall-related injury and
outcomes after falls are not as good compared to non-cognitively impaired fallers (Lord,
Sherrington, Menz, & Close, 2007; Shaw, 2002, 2003). The results of the baseline
audit (Chapter 3) in the sub-acute units at Ballarat Health Services (BHS) were
consistent with those of previously published studies (Vassallo et al., 2009; Vassallo,
Sharma, & Allen, 2002) and showed that patients with cognitive impairment had twice
the risk of falling and were four times more likely to fall more than once than patients
without cognitive impairment.
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Despite the increased risk of falling, there was a low rate of implementation of
preventative strategies specific for patients with cognitive impairment (Chapter 3).
Evidence for the effective prevention of falls in patients with cognitive impairment in
hospitals is limited (Oliver et al., 2007). The prevention of falls and the care of patients
with cognitive impairment in hospitals is complex and, while there is need for evidence
for specific interventions, such as the bed alarm trial reported in Chapter 5, the need to
improve the quality of care for these patients is recognised as a key factor in reducing
adverse events (Rees, 2010).

The current study examined the acceptability and

feasibility of a volunteer diversional therapy program for older, cognitively impaired
people during their hospital stay.

Cognitive impairment, which includes dementia, delirium and other memory and
thinking difficulties, is associated with a decreased ability to think, concentrate,
formulate ideas, reason and remember. Cognitive impairment is common, affecting up
to 50% of older people in hospitals (Inouye, 2006; Mecocci et al., 2005). Providing the
care that meets the needs of patients with cognitive impairment has proven to be
challenging.

In Australia, carer dissatisfaction with the level and quality of care

provided to people with dementia in hospitals is not uncommon (Alzheimer's Australia
SA, 2003). Key areas of dissatisfaction with the care, as identified by carers, include:
nurses not recognising or understanding dementia; a lack of person-centred care; the
person with dementia not being helped to eat and drink; a lack of opportunity for social
interaction; not as much involvement in decision-making as wished for (for both the
person with dementia and their carer); and the person with dementia being treated with
a lack of dignity and respect (Alzheimer's Society UK, 2009).

To achieve better

outcomes for people with dementia and reduce the burden on hospital staff, there is a
need to improve the recognition of dementia, avoid hospital admissions when not
medically necessary, and to recognise the need for people with dementia to feel secure
and be emotionally supported (Rees, 2010).

Delirium is common and often unrecognised, particularly the hypoactive type, and can
lead to serious complications (Inouye, Rushing, Foreman, Palmer, & Pompei, 1998).
Delirium is more likely to develop in hospitalised patients who have physical restraints,
cognitive impairment, dehydration, more than three medications added in a 24 hour
period, or have an indwelling bladder catheter (Inouye, 2004). Prevention of delirium is
desirable from both the patient’s and carer’s perspectives and to reduce hospital costs.
There is some evidence that interventions for prevention of delirium are effective
(Inouye, 2004; Inouye, Baker, Fugal, & Bradley, 2006), however, further work is
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required to determine whether they can be successfully delivered in all environments
and whether different interventions are necessary for different groups of patients.

The need to improve the quality of care and reduce the risk of adverse events for
patients with cognitive impairment in hospitals has become increasingly important due
to the ageing of the population and the increasing numbers of older adults with
declining cognitive function (Access Economics, 2009). There is a greater emphasis
by the Australian Commonwealth government (Department of Health and Ageing,
2006) and stakeholders, such as Alzheimer’s Australia (Access Economics, 2009), on
care that addresses the needs of people with cognitive impairment, including
psychological, emotional, social and spiritual needs, rather than just focusing on
controlling the cognitive and behavioural symptoms.

6.1.1 The provision of person-centred care for patients with cognitive
impairment
Person-centred care is defined as the treatment and care provided by health services
that places the person at the centre of their own care and considers the needs of the
person's carers (Department of Health, 2010). The principles of person-centred care
incorporate respect, knowledge and value of the person’s past, a focus on their
abilities, supporting choice, enhancing communication, valuing attachments and
maintaining a social environment (Kitwood, 1997). The philosophy and principles of
person-centred care are well recognised and accepted in the literature as underpinning
best practice models and education of staff for both the care of older people and
people with cognitive impairment in hospitals (Department of Health, 2010; Norman,
2006; Schofield, 2008).

Whilst an understanding of cognitive impairment and its

symptoms is important, it must also be recognised that each person with cognitive
impairment is an individual with likes, dislikes, routines and needs that are unique to
them. It is essential to get to know the person and their routines and preferences and
then consider how their cognitive impairment is affecting them. An example of personcentred care when a patient with cognitive impairment is exhibiting behavioural and
psychological symptoms of dementia is to shift the focus from the behaviour of the
person with cognitive impairment to a holistic view of what may be causing or
contributing to the behaviour (Kitwood, 1997). It is based on the fact that cognition
does not determine capacity for emotional wellbeing, rather it relates to how others
interact and understand the person with cognitive impairment with respect to
interpersonal relationships (Kitwood, 1997).
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Current hospital systems that are based on a medical model and are subject to fiscal
constraints and task oriented approaches to care, face challenges and limitations for
embedding into practice person centred care for cognitively impaired people
(Alzheimer's Australia SA, 2003; Alzheimer's Society UK, 2009; Chang, Chenoweth, &
Hancock, 2003). Key areas of concern identified by staff have included not having time
to provide the necessary one-to-one care, and dealing with behavioural and safety
issues associated with wandering patients (Alzheimer's Society UK, 2009).

In the

Alzheimer's Society (UK) report (2009) nurse and carer respondents raised similar key
issues in providing good dementia care:
•

staff not having enough time on wards – 89% of nurse managers identified this
as a key challenge in providing dementia care on the ward

•

not enough staff – 86% of nurse managers and 70% of carer respondents
identified this is a key challenge or a problem; and

•

70% of carer respondents also identified a lack of consistency in staff as a
major problem.

As a result of these issues, nurses on an inpatient ward may perceive that they do not
have enough time to provide the one-to-one person-centred care that patients with
dementia need. Insufficient staff or lack of staff consistency limits the ability to provide
person-centred care, where an understanding of the individual is crucial. The research
literature indicates that issues arose for nurses when the smooth running of the ward
takes precedence over the individual needs of the patient with cognitive impairment
(Collier & Doherty, 2009). In addition, it has previously been reported that staff level of
knowledge, attitudes and understanding of cognitive impairment also directly impacts
on their ability to use person centred approaches in the care of people with cognitive
impairment (Alzheimer's Society UK, 2009; Collier & Doherty, 2009; Fessey, 2007). In
Victoria, Australia, a project which aimed to improve evidence-based care for patients
with dementia, delirium or cognitive impairment in acute and sub-acute facilities
recognised that there is a need to think more laterally in the development of different
approaches that can better meet the emotional care requirements and reduce the
physical risks for patients with cognitive impairment in hospitals (Department of Health,
2010).

Some healthcare organisations have used ‘sitters’ in an attempt to improve safety
through increased surveillance (Balas, Gale, & Kagan, 2004; Boswell, Ramsey, Smith,
& Wagers, 2001). The sitter provides companionship and observation of patients who
have been identified as being at high risk of adverse events, such as falls. It has been
argued that sitters can provide the one-to-one individualised care that meets the needs
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of these patients, particularly when family members or nursing ‘specials’ are not
available (Balas, et al., 2004; Day, Higgins, & Koch, 2009; Jones, Borbase, Nankivell,
& Jockwood, 2006). Sitters may be family, friends, paid individuals with little or no
healthcare background (Boswell et al., 2001) or volunteers.
Although the use of trained sitters has been recommended as an important adjunct to
care for people with cognitive impairment, there has been little research investigating
their effectiveness.

One retrospective study conducted over 21 months in seven

medical and surgical units investigated the impact of paid sitters on patient falls and
patient satisfaction with quality of care (Boswell et al., 2001). That study reported a
marginal effect size of 0.0019 (p=0.036) on the risk of falling, however it also reported
improved patient satisfaction with improved staff response to call bells and overall care
when sitters were used (Boswell et al., 2001). The authors did not describe the patient
demographics, patient fall risk data, criteria for sitter allocation or any utilisation data of
sitters (e.g. number of shifts or number of wards). Further work, including a control
group, is needed to evaluate the impact of sitters on fall rates and to compare the cost
benefits of the intervention with the cost of falls.

6.1.2 Evidence for effectiveness of volunteer programs in fall prevention
Volunteers regularly offer their assistance to healthcare organisations and volunteering
is promoted as a way for community members to experience personal satisfaction
through helping others, developing new skills, confidence and friendships, as well as
being part of a team (Kincade et al., 1996). Health care and community settings where
volunteers contribute include Human Immunodeficiency Virus (HIV) organisations
(Bebbington & Gatter, 1994), helping nursing home residents with depression
(McCurren et al., 1999) and patients being cared for in a hospice (Korda, 1995). There
has been increasing interest and use of volunteers in Australian hospitals (National
Health & Medical Research Council, 2003).

Concurrent with this has been the

recognition that the nature of responsibility and potential risks for volunteers in health
environments has to be addressed by providing formal education and support
programs and volunteer management structures (National Health & Medical Research
Council, 2003).

Despite this increasing interest and growing use of volunteers in

Australian hospitals, few studies have examined the outcomes associated with hospital
volunteer programs (Prabhu, Hanley, & Kearney, 2008).

There have been several research studies involving the use of volunteers in preventing
delirium. The Yale Delirium Prevention Trial was the first clinical controlled trial to
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demonstrate that delirium could be prevented in older hospitalised people using a
multifactorial prevention program (Inouye et al., 1999). The trial involved 852 matched
elderly patients. The patients were matched, using a computerised matching algorithm
(Makuch, Zhang, Charpentier, & Inouye, 1998), based on age (within 5 years), gender
and baseline delirium risk. The program included interventions delivered by skilled
interdisciplinary staff and trained volunteers targeted towards six modifiable delirium
risk factors: cognitive impairment; sleep deprivation; immobility; vision and hearing
impairment; and dehydration. A significant reduction in both the incidence and duration
of delirium was demonstrated in patients who received the intervention. This program
has been shown to be cost-effective (Rizzo et al., 2001) in terms of delirium prevention.
For patients at intermediate risk of delirium (72% of study patients) an average of US
$831 per patient was saved. The Yale trial did not include fall outcome measures,
however, the potential of the program to significantly reduce the number and duration
of episodes of delirium has the potential to reduce falls, as cognitive impairment has
been shown to be a significant fall risk factor in this thesis (Chapter 3) and in the
previous literature (Shaw, 2002, 2003; Vassallo, et al., 2009). More recently the Yale
program has become known as the Hospital Elder Life Program (HELP) and has been
widely implemented in the United States (Inouye, 2004; Inouye, et al., 2006). In a
cross-sectional survey evaluating the HELP program across 13 acute care sites, most
sites (92.3%) tracked fall outcomes, however these results were not reported. This
program uses volunteers; however, although it is effective, the model is resource
intensive. The purchase cost of the patented program is expensive and relies on the
existence and support of an interdisciplinary team, including a geriatrician, both of
which limit the transferability of this program to smaller settings.

In another study, a volunteer-mediated delirium prevention program, the Recruitment of
Volunteers to Improve Vitality in the Elderly (ReVive) program, was tested for efficacy,
cost-effectiveness and sustainability in an Australian geriatric ward (Caplan & Harper,
2007). The ReVive program was adapted from the Yale HELP program (Inouye, et al.,
2006).

Inclusion criteria were being over 70 years of age and being able to

communicate, however there was no definition or classification for communication.
Inclusion criteria also included the presence of at least one of the risk factors for
developing delirium: Mini Mental State Examination score (MMSE) <24; sleep
deprivation; any impairment in activities of daily living or immobility; vision impairment;
hearing impairment; or dehydration (Inouye, 1999). A total of 37 patients were enrolled
in the ReVive study. A control group of patients (n=21) were initially enrolled and
received usual care while the volunteers were trained. Once the volunteers were
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trained the intervention patients (n=16) were enrolled and received the volunteermediated interventions of daily orientation, therapeutic activities, feeding and hydration
assistance. Reported benefits of the ReVive program included reduced length of stay,
reduced delirium rates, improved work satisfaction for staff, improved carers’
satisfaction with care and a high level of role satisfaction by volunteers (NSW
Department of Health, 2007). This study reported a reduction in the use of nursing
assistants by 314 hours per month and estimated a total annual savings of $129,185
for the hospital. However, volunteer programs are generally not designed to take over
tasks from existing staff or to replace staff; they are designed to add to the current
available care. The ReVive study found that there was not a statistically significant
difference in the proportion of patients who had falls in the intervention group (6.3%)
compared with the control group (19%; p=0.26). The small number of patients involved
reduced the study’s statistical power. In addition, the reporting of fall outcomes as a
percentage (number of falls per number of patients) rather than as a fall rate (e.g.
falls/1000 bed days) makes the results difficult to compare with other fall prevention
studies. The HELP and ReVive programs were able to demonstrate that the use of
volunteers was cost-effective and clinically effective in reducing the incidence and/or
severity of episodes of delirium.

These studies have shown that the use of this

volunteer-mediated program is a feasible approach to delirium prevention in health
care settings.

Further work is needed to evaluate the impact of this approach on the

incidence of falls. However, neither of these studies included outcomes for the patient,
staff or volunteer satisfaction with the programs.

Evaluating acceptability of the

programs may provide evidence for improved quality of care and insight into uptake
and compliance with the programs.

There have been two studies conducted in Australia that evaluated the effectiveness of
the use of volunteer observers to monitor high fall risk patients (Donoghue, Graham,
Mitten-Lewis, Murphy, & Gibbs, 2005; Giles et al., 2006).

In the first study, a

prospective audit was used to evaluate the impact of a volunteer companion-observer
program on fall incidence in an Australian acute aged care ward (Donoghue, et al.,
2005). Patients assessed as being at high risk for falls were cared for in a four-bed
observation room staffed by volunteers. There was a significant reduction in falls for
high-risk patients and no patient falls were reported in this observation room when
volunteers were present. Data were collected over a 3 year period and demonstrated a
significantly lower mean falls rate following the introduction of the volunteer intervention
(8.8 falls/1000 bed days) compared with pre-intervention (15.6 falls/1000 bed days).
However, it is not clear which data from the 3 year period were used to calculate the
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fall incidence rates. There were several additional limitations to this study. Firstly,
there was no description of the sample sizes, although the occupied bed days for both
audits were similar. Secondly, no comparisons of the demographic characteristics of
the intervention and pre-intervention cohorts were reported. Finally, the rate ratio of
0.56 (95% CI 0.45, 0.68) appeared to be based on the selection of the ‘worst’ quarter in
the pre-trial period and the ‘best’ quarter in the trial period. This study also evaluated
the acceptability and feasibility of the volunteer observer program. Informal surveys of
relatives of participating inpatients expressed appreciation of the companion-observer
volunteer role, in terms of increased safety and also companionship.

The second study, using a pre-post comparative design, evaluated the impact on ward
fall rates of the introduction of a ‘safety bay’ for patients identified at high fall risk (Giles,
et al., 2006). The study was conducted in two four-bed safety bays in medical wards in
two Australian hospitals. Patients considered to be at the highest risk of falling were
allocated to the safety bay, where the volunteers could closely observe them. At one
site, high risk was determined using the STRATIFY risk screening tool (Oliver, Britton,
Seed, Martin, & Hopper, 1997), while the second site relied on clinical judgment. Falls
data were collected over 4 months for both the baseline and implementation audit
periods.

A total of 45 volunteers were recruited for the study, with 13 volunteers

leaving the project before completing the implementation period. The profile of the
fallers in the two audit periods was not significantly different for age (p=0.482), gender
(p=0.513) or length of hospital stay (p=0.912). The study found that no patients fell
when the volunteers were present; however, there was no significant impact on the
overall fall rates. In the baseline period there were 70 falls in 4828 occupied bed days
(14.5 falls/1000 occupied bed days). During the implementation period, there were 82
falls in 5300 occupied bed days (15.5 falls/1000 occupied bed days). The incident rate
ratio for falls in the implementation versus baseline period was 1.07 (95% CI 0.77,
1.49; p=0.346). In addition to the role of ‘sitting’ with the patient, volunteers carried out
care activities (e.g. cutting up food), provided company and, on occasion, advocated on
behalf of the patients.

This study also evaluated the perceptions of the volunteer

patient companion program using data collected from volunteer journals (n=19), survey
of volunteer satisfaction (n=16) semi-structured interviews conducted with patients’
families (n=20) and surveys of staff satisfaction (n=24) (Giles et al., 2006). Volunteers
were very satisfied with their participation in the program. Twelve of the 20 families or
carers who were interviewed were unaware that the volunteer program was
implemented to prevent falls, however all 20 family members commented on the
contribution the volunteers made in providing company for their relative. All nurses that
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worked with the volunteers (n=24) completed a survey about the volunteer role. Most
staff (n=22, 92%) agreed that the volunteer companions were useful as a falls
prevention strategy and thought that the role should continue. However, some staff
(n=7, 29%) reported that the volunteers required too much supervision. Volunteers in
this study donated 2345 hours, at an estimated value to the hospitals of almost
$57,000. There were several limitations to this study including: the lack of a control
group; the short time period for the audits; and the potential variability between sites in
assessing patients as being at high fall risk.

The effectiveness of volunteer observation in reducing falls by high risk patients
requires further investigation. The studies by Giles et al. (2006) and Donoghue et al.
(2005) identified limitations related to volunteer recruitment and retention which may
have affected the success of the interventions in preventing falls. Giles et al. (2006)
identified difficulties in recruiting and retaining adequate numbers of volunteers and
noted that attrition rates of volunteers differed between sites and appeared to be
related to different approaches to education about the volunteer role. Donoghue et al
(2005) noted some difficulties in the communication between nursing staff and
volunteers, where staff misunderstood the volunteer role and volunteers expressed
frustration at delay in nursing responses to patients. Both studies highlighted the need
for organisational support including adequate volunteer coordination, volunteer and
staff education and ongoing training.

Volunteers may offer a cost-effective option,

compared with the expense of paid sitters, for organisations that are seeking a balance
between minimising the risk of injury and maximising patient and family satisfaction.
Previous studies have examined the effect of volunteers programs on falls and delirium
prevention, however there is little evidence on the feasibility and acceptability for
volunteer programs specifically targeted for patients identified with an existing cognitive
impairment.

6.1.3 Volunteer programs at Ballarat Health Services
Ballarat Health Services (BHS) recognises that the quality of service provided depends
on the way staff and volunteers perform their roles. The Adult Day Centre Service
Review, completed in March 2006 for BHS by the Centre for Health Research and
Practice, University of Ballarat, identified that volunteers represented an integral part of
service delivery, countering funding limitations and enhancing service capacity (Centre
for Health Research and Practice, 2006). Ballarat Health Services understands that it
is necessary to attract, retain, recognise and develop high quality staff and volunteers
and to ensure their continued motivation and accountability. Ballarat Health Services
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has approximately 260 volunteers involved in various programs, including the
emergency department, flower shop and kiosk, planned activity groups and aged care.
When this study began there were only two hospital ward-based volunteers. Patients
requiring increased surveillance, such as those at high risk of falls, were monitored by
‘nurse specials’ or ‘patient watch’.

This involves the use of paid staff, such as a

personal care attendant or a nurse to be scheduled on a shift solely to ‘watch’ the
patient. In sub-acute services ‘patient watch’ is used for patients who are a security or
safety risk, however not solely for the prevention of falls, as on the acute site. In the
sub-acute wards at BHS, ‘patient watch’ can range up to 80 shifts over a 6 month
period, with an estimated cost of up to $16,000. The use of volunteers in the current
study addresses these gaps in current BHS volunteer practice by increasing the
utilisation of volunteers on wards in companion or observer type roles.

The primary aim of this study was to implement and evaluate a pilot structured hospital
volunteer diversional therapy program in the Inpatient Rehabilitation Program (IRP) unit
at BHS.

The specific aim of this study was to evaluate the acceptability, for the

patients, their families or carers and staff, of a pilot volunteer diversional therapy
program for patients with cognitive impairment, using a qualitative methods approach.

6.2 Methodology
This study was conducted in the BHS Inpatient Rehabilitation Program (IRP) unit, a 30
bed purpose built facility which provides amputee, brain injury, stroke, general
neurology and orthopaedic rehabilitation to all adult age groups.

Ethics approval for the study was obtained from the La Trobe University Faculty of
Health Sciences Human Ethics Committee and the Ballarat Health Services and St
John of God Health Care Human Research Ethics Committee (Appendix 3).

6.2.1 Design
This study consisted of a qualitative descriptive design to evaluate the acceptability of
the program.

6.2.2 Participants
There were three groups of participants included in this study: volunteers; patients and
carers; and staff. Consent was obtained from the volunteers, patients and carers and
staff participating in the study using the appropriate Participant Information Sheet and
Consent Form (Appendix 10). Consent was obtained from the patients or their carers
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for the patient’s involvement in the pilot program and for structured interviews for
feedback on the pilot program. For patients where carer consent was required due to
the patient’s level of cognitive impairment and/or dysphasia, consent was obtained in
the presence of both the patient and carer where possible. Consent was obtained from
the volunteers and staff for their involvement in structured interviews or focus groups
for feedback on the pilot program.

6.2.2.1 Volunteers
Volunteers were recruited through media releases, promotion of the program through
existing volunteer groups and approaching individuals who had expressed an interest
in the program, having received information from the BHS Volunteer coordinator. An
information session for prospective volunteers was held to provide details about the
research study and the pilot volunteer program. For volunteers unable to attend the
information session, the research study and pilot volunteer program were explained at
an individual volunteer interview.

Information was also included in volunteer

application and information packs.

Ten volunteers were recruited in January and

February 2011. The volunteers were community members who came from a range of
backgrounds, including past carers, retired nurses, allied health students and other
community members who wanted to contribute to and become involved with a
volunteer project.

6.2.2.2 Patients
Inclusion criteria
The nurse unit manager and/or the research student selected patients to be
participants if they met one or more of the following criteria:
-

cognitive impairment – Mini Mental State Examination (MMSE) score <25
(Folstein et al., 1975) and/or abnormal clock face test

-

a diagnosis of dementia and had exhibited behavioural disturbance (e.g.
wandering).

Cognitive function was measured using the MMSE (Folstein, Folstein, & McHugh,
1975). Scores on the MMSE range from 0-30, with lower scores indicating poorer
cognitive function. Cognitive impairment was defined as a score <25 or an abnormal
clock face drawing (Folstein, et al., 1975).
Patients who fulfilled the inclusion criteria were given higher priority if they met one or
more of the following criteria:
•

patient had experienced one or more falls during their current admission to IRP
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•

patient had experienced one or more falls during an associated acute hospital
admission at BHS or other health service

•

patient’s behavioural risk factors (e.g. impulsiveness or wandering) were
deemed by the nurse unit manager to put them at increased fall risk.

In the case where all patients were of equal risk based on the inclusion and
prioritisation criteria, patients were ranked chronologically according to date of
admission, where earlier admissions had higher priority. Patients who were admitted to
IRP throughout the study period were assessed for inclusion and priority criteria and
ranked accordingly. The list of current participants was recorded on the ward’s patient
journey board and reviewed twice each week.

Exclusion criteria
The following patients were excluded: patients with a psychotic disorder; patients who
declined to participate; patients for whom consent was unable to be obtained (from
patient or carer); patients with a terminal condition receiving comfort care; patients with
acute delirium; and patients who were to be discharged within 48 hours. Patients with
acute delirium were excluded as increased stimulation had the potential to exacerbate
the patient’s confusion and increase the risk of agitation and aggression (Inouye,
1999).

Patients with behavioural or medical issues that may have placed the

volunteer’s health or safety at risk were also excluded.

6.2.2.3 Staff
A convenience sample of seven staff members, including a nurse unit manager and
nursing staff, consented to be participants in a focus group conducted post-intervention
to explore their perceptions of the volunteer diversional therapy program.

Staff

members were included in the focus group if they were permanent staff who were
available to attend the focus group at the scheduled time and had been exposed to the
volunteer diversional therapy program.

6.2.3 Intervention
6.2.3.1 Volunteer education
Volunteers underwent a minimum of four compulsory training sessions:
•

Hospital induction session (4 hours), which included general hospital
orientation, confidentiality, occupational health and safety and infection control.
This training was the standard induction provided by BHS for new staff and
volunteers.
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•

Diversional therapy program session (2 hours), which included information on
working with patients with cognitive impairment, program documentation and
procedures. Training was provided by the research student and two BHS staff
members, the cognition nurse clinical consultant and the diversional therapist.

•

Supervised patient sessions (two mandatory 1 hour sessions), which included
ward orientation, ward safety and reporting procedures and supervised patient
session. These sessions were conducted by the research student and the
diversional therapist.

Ward orientation sessions were used to provide

guidance and strategies for volunteers in the use of diversional therapy
activities and communication with patients with cognitive impairment.
Additional supervised sessions were available to provide support for the
volunteer as deemed appropriate by the research student and/or the volunteer.
Three debrief sessions were conducted during the pilot period.

6.2.3.2 Staff education
Prior to the implementation of the volunteer diversional therapy program, education
was provided to the IRP nursing staff (n=27, 77.1%). The education was provided by
the research student and was repeated four times over day and night shifts to facilitate
education of nursing staff, regardless of shift. The Cognition Clinical Nurse Consultant
provided training on cognitive impairment, including assessment (MMSE) and
communication and management strategies for patients with cognitive impairment.
The research student provided staff with information on the program, including roles
and responsibilities of volunteers, volunteer training overview, implementation
procedures, reporting lines and documentation.

6.2.3.3 Volunteer diversional therapy program
A diversional therapy assessment (Appendix 11) was completed by the diversional
therapist for each patient participant. This assessment was used to provide a personal
profile of the patient participant, including recreational interests, activity choices and
other support needs to assist the volunteer’s understanding of the participant. The
volunteers worked on a one-to-one basis with participants, using diversional therapy
activities. The volunteers were under the supervision of the nurse unit manager while
working with patients on the ward.

The coordination, support and feedback for

volunteers was provided by the research student and the diversional therapist. The
volunteer program was implemented on the ward between 14.00 hours and 17.00
hours each weekday. The volunteer visits were scheduled in consultation with the
nurse unit manager. Scheduling was based on when ward traffic patterns were lighter
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and on the findings of the baseline audit (Chapter 3), which showed that the number of
falls did not vary greatly between the morning, afternoon and evening periods. The
volunteer role included:
•

visiting the patient participant and re-orientating them by talking about current
events and surroundings

•

engaging the patient with cognitive stimulation activities that the patient
enjoyed, such as reading the newspaper, reminiscence and games

•

ensuring that the patient was wearing their glasses and hearing aids and
checking that these were clean and working properly

•

using appropriate communication for interaction with a person with memory or
thinking difficulties, such as keeping sentences short and simple, giving time for
responses, and maintaining eye contact

•

communicating any concerns, such as change in the patient’s behaviour, that
may arise to the hospital staff and/or the research student as per the volunteer
guidelines.

The procedures for a volunteer visit were as follows:
•

patients who had been selected to be seen by volunteers were listed on a
weekly patient list. This list was kept in the volunteer sign-in folder

•

volunteers visited one or more of the patients on the list, based on availability
and patient willingness to participate

•

therapy sessions, medical visits/interventions and visitors took priority over
volunteer visits

•

the length of the volunteer visit with a patient was dependent on factors, such
as the patient’s tolerance for having a visitor, interruptions to the visit, for
example if a relative or friend arrived during the volunteer session, the
relative/friend’s visit was given priority and the volunteer ended their visit.
Volunteer visits varied in length from 30 minutes up to 3 hours. Volunteers
were able to be flexible and use their own judgment to determine the
appropriate amount of time for each visit.

The volunteer documented the type(s) of activity and the response to activities on the
Patient Activity form (Appendix 12) for each patient participant visited. The patient
participant continued in the pilot diversional therapy program until one of the following
occurred:
•

the patient participant and/or their family/carer elected for the patient participant
to discontinue with the diversional therapy program

•

the patient participant was discharged/transferred from the ward
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•

a suitable volunteer was not available to conduct the diversional therapy
activities.

6.2.4 Data collection
The volunteer diversional therapy study was conducted between March 1st 2011 and
September 30th 2011. Data were not able to be collected for two periods, June 13th June 28th 2011 and August 4th – August 11th 2011, as the Inpatient Rehabilitation Unit
was in quarantine due to illness and the volunteer program was not operating. The
study was extended until the end of September 2011 to allow data to be collected for a
6 month period.

Demographic and medical data for patient participants were collected from their
medical records. Demographic data for the volunteer participants were collected from
their BHS volunteer records. Hours of time spent by the volunteers in training and in
providing diversional therapy were estimated retrospectively from rosters and in-service
attendance records. Fall incident data were collected from the medical records and the
hospital incident reporting database.

Length of stay data were collected from the

medical record.

6.2.4.1 Interviews
Interview guides were developed based on themes identified through a review of the
literature on the topic of volunteers in healthcare.

These guides were used in

interviews with the volunteers, patients and carers and the staff focus group (Appendix
13).

Volunteers
Individual structured exit interviews were used to gain information from each volunteer
to assess their experience and satisfaction with the program following completion of
their involvement in the study. The volunteers who withdrew from the program prior to
completion of the pilot were interviewed at the time that they ceased participation. All
other volunteers were individually interviewed at the completion of the 6 month pilot
period. The research student conducted each interview and recorded the data using
detailed note taking. The interview took 30 minutes on average.
Patients and carers
Structured interviews with each patient participant were performed at the time of
discharge of the patient participant from the program to assess their experience and
satisfaction with the program.

The research student conducted the interview and
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recorded the data using detailed note taking. Each interview took up to 20 minutes. All
patients were interviewed. In cases where the patient was only able to give limited
responses due to the effects of cognitive impairment and/or dysphasia, information was
also sought from their carer where possible. Carers were selected for interview on the
basis of their availability. The structured interview questions for patients were also
used for carers. Data on the types of activities and the patient participant responses to
activities were collected from the Patient Activity form.

Staff
A focus group was conducted at the end of the 6 month pilot program to explore the
nursing staff perceptions of the volunteer diversional therapy program. The research
student conducted the focus group session and recorded the data anonymously using
detailed note taking. The focus group took 40 minutes.

6.2.5 Data analysis
6.2.5.1 Descriptive analysis
Descriptive analysis was performed for the demographic, medical and fall data for the
patient participants and for volunteer utilisation.
software (version 17.0).

Data were analysed using SPSS

Descriptive analysis was also performed for volunteer

diversional therapy activities using data from the Patient Activity forms.

6.2.5.2 Qualitative analysis of interview and focus group data
Thematic analysis was used to analyse data from the patient/carer and volunteer
interviews and the staff focus group. All data from the volunteers, including those that
withdrew, was included in the analysis. Thematic analysis was used to identify, analyse
and report patterns or themes within the data.

Manual coding was used by the

research student to identify themes and sub-themes; as the themes were collapsed
into fewer more comprehensive themes the transcripts were reviewed to check the fit of
data.

A second independent researcher (PhD supervisor) also conducted an

independent thematic analysis of the qualitative data and confirmed the identified
themes. The transcripts were not returned to the participants for checking. To ensure
that the participant’s voice was heard, direct quotes are presented.
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6.3 Results
6.3.1 Demographics
The demographic characteristics of volunteer, patient, carer and staff participants are
shown in Table 6.1. Most of the staff participants (n=5, 83.3%) were Division 1 nurses
and one staff participant was a Division 2 nurse (16.7%).
Table 6.1 Participant demographic profiles
Participants
Age
mean (SD)

Gender – female
n (%)

Patients (n=30)

73.8 (10.9)

18 (60.0)

Carers (n=3)

52.7 (11.1)

3 (100.0)

Volunteers (n=10)

53.0 (19.2)

9 (90.0)

Staff (n=6)

48.3 (15.0)

5 (83.3)

Volunteer participants
There were 10 volunteer participants (nine females and one male). The mean age of
the volunteer participants was 53 years (SD 19.2 years), with a range from 20 to 69
years. Two volunteers withdrew from the program before the completion of the study,
both citing dissatisfaction with the role as being the main reason for leaving. One of
the volunteers withdrew 1 month after starting the program and the other volunteer
withdrew after 2 months in the program. The remaining eight volunteers continued for
the entire study period.

Patient/carer participants
There were 30 patient participants and additional demographic characteristics of the
patient participants are shown in Table 6.2. Patient participants had a mean MMSE
score of 15.3 (SD 8.7). All patient participants were cognitively impaired, however not
all patients had a primary diagnosis on admission of cognitive impairment. The most
frequent primary diagnosis was stroke (n=15, 50.0%). Most of the participants (93.3%)
were classified as high fall risk, based on their fall risk assessment tool (FRAT) score
on admission. There were three carer participants, all of whom were female, with an
average age of 52.7 years (SD 11.1 years).
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Table 6.2 Patient participant profiles
Characteristic

Participants
(n=30)

LOS (days), mean (SD)
Total admission

49.9 (30.8)

Volunteer program audit period

41.5 (28.4)

MMSE score, mean (SD)
#

TNH-STRATIFY score , mean (SD)

15.3 (8.7)
4.5 (1.6)

Primary diagnosis, n (%)
Stroke

15 (50.0)

Cognitive impairment*

4 (11.8)

Fractured neck of femur

2 (5.8)

LOS=length of stay; MMSE=Mini Mental State Examination
*dementia, cerebellar atrophy, encephalitis, brain cancer
#
TNH-STRATIFY score range 0-11, ≥3 indicating high fall risk

6.3.2 Fall data
Twelve (40.0%) of the patient participants (six male) were classified as fallers (≥ 1 falls
during the audit period). The 12 fallers sustained a total of 39 falls throughout their
admission, with 20 falls occurring pre-intervention. There were 19 (63.3%) falls by
participants whilst they were participating in the pilot volunteer program (intervention
period). Patient participants who fell more than once accounted for 66.7% (n=8) of the
fallers and for 89.8% (n=35) of the total falls by the patient participants. During the
volunteer program, there were four falls in the afternoon, three of which occurred
between 2pm-5pm (Table 6.3).

However no falls occurred when a volunteer was

present. The greatest proportion of falls (31.6%) occurred in two different time periods,
between 9am to 12noon and between 9pm and 9am.
Table 6.3 Patient participant falls by time period during day
Time of fall period
Falls during volunteer program (n=19)
n (%)
Morning (9.00am – 12.59pm)

6 (31.6)

Afternoon (1.00pm – 4.59pm)

4 (21.0)

Evening (5.00pm – 8.59pm)

3 (15.8)

Night

6 (31.6)

(9.00pm – 8.59am)

The impact of the volunteer diversional therapy program, combined with the
implemented falls assessment and documentation (Chapter 4) and utilisation of a new
bed-exit alarm (Chapter 5), on the overall falls incidence and fall-related injury rates for
both IRP and Inpatient Complex Care are described in detail in the following chapter
(Chapter 7).
172

6.3.3 Volunteer utilisation
The volunteer participants donated a total of 465 hours over the 6 month study period.
Eighty hours were spent in diversional therapy program training, 64 hours were spent
in in-services and 321 hours were spent with patients. On average the volunteers
spent 1.97 hours per volunteer shift doing diversional therapy activities with between
one and three patients. Each patient participant received an average of 9.93 (SD
10.19) visits during the pilot program. The diversional therapy activities used during
the volunteer visits are listed in Table 6.4.
Table 6.4 Diversional therapy activities
Activity

Visits
(n=298)

Patients
(n=30)

n (%)

n (%)

298 (100.0)

30 (100.0)

Games – e.g. connect 4, hookey, dominoes

43 (14.4)

11 (36.7)

Cards, Memory

30 (10.1)

13 (43.3)

Jigsaws

54 (18.1)

14 (46.7)

9 (3.0)

7 (23.3)

Talking with volunteer

Music

6.3.4 Interviews
6.3.4.1 Patient participant and carer perceptions
Analysis of patient and carer participant perceptions of their experience with the
volunteer program identified themes related to quality of life, such as increased
opportunities for social interaction and meaningful activity.
Patient and carer experience
The patients and carers reported overall satisfaction with the volunteer program. In
some cases the feedback from patients was limited due to the effects of cognitive
impairment, memory deficits or expressive or receptive language deficits. The patients
described several key elements of the volunteer program that they found beneficial –
activity, company and enjoyment. The patients frequently commented that the program
provided them with something to occupy their time and that the activities were
enjoyable.
“It was good to have something to do.”
“Breaks up the day. Long day when you are all on your own.”
“Yes, it drives you crazy to watch TV all day.”
“I enjoyed playing Bingo and some of the games. Very satisfied with all the
activities.”
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"Having someone to do jigsaws with.”
“Really enjoyed doing activities, amazed how quick the time went.”

The patients said they enjoyed having someone to talk to about current and past
events. Several patients commented that they appreciated the volunteers taking the
time to listen and to connect with them.
“I enjoyed the company, even if it was only talking.”
“Talked about old times in the country and found we knew some of the same
people.”
“Going over my scrapbook and talking about it.
“It was frustrating and hard to find words (because of dysphasia), but I was
willing to have a good chat.”
“Volunteer tried to learn some Italian and we played an Italian card game.”

The carers were also positive about the program and comments included:
“The volunteer was great for my husband, got him talking and also helped him
make friends with other patients.”
“The volunteer took the time to listen to and talk with my husband, I know he
really appreciated it.”

The patients were positive about the volunteer program, overall. They noted that it was
good to have a volunteer who visited regularly and became a familiar friendly face.
“Yes, I missed it (the program) during the 2 weeks that Inpatient Rehab was
isolated (because of gastroenteritis).”
“It was nice to see the volunteers again each week.”
“Yes, we had a lot of laughs.”

However, some patients were unsure of how useful the volunteer program was and
their comments included:
“Only had a volunteer 1-2 times so it was a bit difficult to tell how good the
program was.”
“Mostly, some of the volunteers were easier to get along with than others.”

Logistics
A few patients made comments about the scheduling of the volunteer visits. They
identified timing of the visits or their limited energy as limitations to participating in the
program.
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“Sometimes had just woken up.”
“Enjoyed chatting, but sometimes I was too tired to do activities.”

Recommendations
A few patients identified that group or community activities would enhance the
program.
“Organise competitions to use some of the things that had been made, such as
the hookey board. The competitions with incentives that reward the brain for
greater effort as in competing teams.

Say a few times a week/month, for

example, volunteer visitors vs. Rehab patients – 500 card contests, hookey, a
concert. Giving an item, song (amateur hour) never know where it leads, could
even become a town event. Mind boggles.”

The patients identified a small number of resources they would have liked in the
program, including knitting, the local newspaper and wooden jigsaws or jigsaws with
bigger pieces. Outdoor activities may also have been appreciated by patients, as there
were several comments made by patients about missing their gardens or going for
walks.

6.3.4.2 Volunteer perceptions
Several themes emerged from the interview questions about the volunteer’s
experience, their perception of patient outcomes and the volunteer program
implementation process. Data from all volunteers, including the two volunteers who
withdrew from the program, are included in this analysis.
Volunteer experience
All of the volunteers who participated for the duration of the 6 month study were
positive about their own experience in the diversional therapy program.

These

volunteers commented that their involvement in the program had given them personal
satisfaction through helping others and helped to build their own self-esteem and
confidence. Comments included:
“I had been staying at home looking after kids and grandkids and this was a big
change for me. It has really helped my confidence and I love doing it.”
“I have met some very interesting and delightful people.”
“I felt really good after my shift.”

The volunteers reported learning new skills related to communicating with patients with
cognitive impairment and interacting with new people. They also reported that it was
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challenging at times to find an appropriate activity or being able to redirect or divert
patients.
“…exposure to different people and their complications.”
“Talking to patients some of which I knew and meeting different people.”
“I found it difficult to interact with some of the patients.”
“Hard to have a conversation with. But easy to talk about the past.”

Overall the volunteers were pleased that they had participated in the study for
themselves and they also felt that they were meeting the needs of the patients that they
visited. Their comments included:
“Yes, I’ve found it very rewarding.”
“Yes. Patients were so thankful of the time spent with them and it felt good
seeing them motivated to participate. For me, the challenge of engaging new
patients continued to develop my skills.”
“Yes. I enjoyed visiting patients in Inpatient Rehab and seeing some
improvement in the condition each visit of the patients and how it made them
feel better.”

The two volunteers who withdrew from the study described their dissatisfaction with the
role as being related to difficulties interacting with the cognitively impaired patients:
“Patients not receptive. Didn’t feel as if I achieved anything.”
“Bored witless, unable to engage with the patients.”
“Didn’t like the lack of control over how long the activity was going for.”

The volunteers who withdrew recognised that the diversional therapy volunteer role
was not suited to them, however overall they were positive about the concept and
implementation of the program.

When asked if they were glad that they had

participated, one comment made was:
“Yes, disappointed that it wasn’t suited to me.”

Patient outcomes
The volunteers felt that the pilot program helped the patients by engaging them in
activities and giving them opportunities to socialise. The volunteers reported that the
diversional therapy activities were useful to stimulate the patient’s memory and thinking
abilities.

Comments regarding the volunteer’s perception of whether the program

activities were enjoyable for the patients included:
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“Yes the vast majority of patients were happy to participate and join in activities
to varying degrees.”
“Yes. Patients looked forward to company and activities – this increased their
motivation and vitality which surely helps recovery.”
“Activities were person-centred and patients (and their families) really valued
the program.”

The volunteers thought that patients enjoyed having company, developing a connection
and having someone to listen and talk with them.
“Seeing a patient’s day brighten up, especially the ones that are a bit flat. Nice
to give them a break and do something different.”
“Observing patients engaging and socialising.”
“Yes, felt connected to the patients that I saw. Enjoyed the challenge of a
patient who might have been a bit resistant.”

Overall the volunteers perceived the pilot program to be beneficial for the patients,
based on their observations of the patients’ reactions to the program and feedback
received from the patients.
“Believe the program really makes a difference to quality of a patient’s stay.”
“Yes. It is a very good program. It provides patients with a visitor to talk to or do
activities with five days a week. It helps to relieve their boredom and lift their
mood.”
“Yes. The patients in Inpatient Rehab often thanked us for visiting them and
spending time with them.”
“Watching the patients make improvements.”
A key concern for the two volunteers who did not continue with the program was their
perception that their visits were not benefiting the patients.
“Working with a patient who does not remember. Doubting if it has a long term
benefit.”

However, for the volunteers who thought that the program did not help the patients,
they acknowledged that some patients did benefit from the program.
“Able to recognise that other volunteers were able to engage patients and that
they were enjoying activities.”

Volunteer program implementation process
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All of the volunteers were satisfied with the training process for the diversional therapy
program.

The volunteers recognised the importance of education on cognitive

impairment and learning strategies for communication with this population.
“It was very informative and told us about what would be involved in the
diversional therapy program.”
“I was not experienced enough in the clinical setting to deal with cognitively
impaired patients. I feel much better equipped to deal with these situations
today.”
“While I expect all volunteers and staff to attend an initial generic orientation, a
small group orientation which was program specific was a good idea.”

The volunteers reported feeling supported throughout the implementation process and
found the supervised patient sessions and debrief sessions particularly useful.
“Your availability if we needed to contact you for any reason and the assistance
you gave us to settle in to visits at the Inpatient Rehab.”
“Good. Comforting having (research student and diversional therapist) meet
me the first few times and get a brief on the patient. New buddy program is
good.”
“Good to have the debrief sessions and talk with the other volunteers.”

Most of the volunteers felt that they were a part of the volunteer and research team.
The volunteers reported feeling more connected with the other volunteers and the
research team and, to a lesser extent, with the nursing staff.
“I always felt I could approach anybody.”
“Felt valued and welcomed.

Found (research student) diligent and lots of

information and support. Felt confident that the program would work and felt
supported.”
“Not really, didn’t have much to do with other staff.”
There were several comments from volunteers about staff engagement in the program.
The volunteers expressed frustrations at the nurses’ responses to their questions or
requests for help for a patient.
“Not knowing or understanding the roles of staff on the ward.”
“Staff not aware of the program or of the support staff.”
“Staff, I had one incident when the nurse was very rude to me.”
“Found political correctness a bit stifling – limited information about the patient.
Not entitled to information about the patient from the staff.”
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Logistics
The key theme in the volunteers’ responses about the logistics of the program related
to volunteer session times and patient availability. There were repeated comments by
the volunteers about the patient not being available during the volunteer session
because of therapy or visitors.
“Some of the patients on the diversional therapy program list were nearly
always at appointments – such as physio on the day I visited.”
“Patients had a lot of visitors during session time.”
“Walking back and forth with armload of games when patients unavailable.”

The volunteers demonstrated initiative in streamlining processes related to the
program. For example, the volunteers found that making a list of the patients to be
seen and carrying it with them was more effective than returning the journey board in
the nursing station.
“Sticky notes with name and room number worked well.”

The volunteers did not report any major concerns with the documentation involved with
the program. The volunteers reported that they found reading other volunteers’ notes
on a patient helped them when they visited that patient. There were several comments
from volunteers recommending more detailed documentation and a more user-friendly
layout of the information in the documentation folder.
“I could have written a lot more! Possibly divided into emotional, physical and
psychological. Documentation was good though and set out well.”
“Difficult at times, but got used to it in the end.”
“Layout of folder – forms should have been in folder rather than plastic
pockets.”

“Needed more questions about how the activity went – was it

enjoyable for the patient, too long for one activity, appropriate level, what
activity was good.”

Overall the volunteers reported that there were enough activities and that they were
appropriate for the patients.

Volunteers suggested the purchase of additional

resources which they felt would be good for patients and recommended that the
resources cupboard should be better organised to make the activities more accessible:
“I mixed it up each week by choosing different games and jigsaws.”
“The jigsaw puzzles and four up type games were good for the patients and us.
It was good to see the final result (outcome) be achieved.”
“Need more jigsaw puzzles with bigger pieces.”
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“Wooden jigsaw puzzles would be good.”
“Would have been good to have a wider range of activities in a well organised
easier to access cupboard. Everything in one place.”

Recommendations
The volunteers made several recommendations which they felt would help them with
their role and improve the effectiveness of the program. The volunteers felt they would
benefit from knowing more about a patient’s functional level and the effect it may have
on their ability to interact or do activities. Similarly, the volunteers would have liked
more feedback on improvements or changes to the patient’s condition.
“First patient did not have use of her hand which was a shock for me to find she
had no function of her hand. I would have liked to have had a verbal handover
and more warning.”
“Enlarge education program to include links between patient deficits and effect
on ability to participate. Simple handouts about these links would be useful.
Individualise these to attach to patient check list in folder. A big ask, I know.”
“More feedback about the patient’s progress.”

In addition to the need for a better understanding of the patient, the volunteers said that
teamwork on the ward could be improved through greater staff engagement throughout
the volunteer training process.
“Staff role clarification. Perhaps the staff on the ward could be more involved in
the induction process so the volunteers feel more confident in approaching
them for information or especially if making a request on behalf of a patient.”
The volunteers also recognised additional opportunities for social interaction through
involving community groups and, similar to a recommendation made by the patients,
getting patients more involved in social surroundings through group activities.
“Well more community involvement, like the group of boys that made some
wooden games and hookey board for patients which was appreciated by
(research student) for the patients.”
“Possibly more group activities.”

6.3.4.3 Nursing staff perceptions
The data generated from the focus group identified the staff experiences during the
program.
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Benefits
Overall nursing staff were positive about the volunteer diversional therapy program and
felt that the program provided benefits to the patients, which included one-to-one care
and improved the quality of the patient’s stay in hospital. Comments included:
“The volunteers are really good for the patients and give them 1:1 time.”
“Think that it is very useful for patients with Sundowner’s, having someone
there who can help to redirect them.”
“The volunteer program enriches the ward and makes it more interesting for
the patients.”
“The volunteer program makes the patients’ stay much more enjoyable.”

Nursing staff commented that patients appreciated having company and enjoyed the
visits by the volunteers. The nursing staff reported that the volunteers were able to
engage most patients.
“Really good for a lot of our patients who come from outside of Ballarat and
don’t have as many visitors.”
‘Volunteers have been really good with engaging patients, even ones who
initially might not seem that interested.”
“Patients really appreciate having someone who can spend some time with
them.”

The nursing staff recognised that they often do not have enough time to provide the
one-to-one person-centred care that patients with cognitive impairment need. Staff
reported that the volunteer program improved staff work satisfaction as they felt that
the patients were getting the care that they needed and that behaviours such as
restlessness were reduced.
“Volunteers were very helpful to have around because they helped staff by
spending time with dementia patients. It meant the patients had better care and
better outcomes.”
“Seeing a benefit in the patients as they are more settled, less restless.”

Implementation
Nursing staff were satisfied with the level of information that they received about the
volunteer program and volunteer roles.

Not all of the nurses had worked with

volunteers previously and were initially unsure about the volunteers’ role on the ward.
However, following the study they reported being much more comfortable with the
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volunteers program. The nursing staff found that the volunteers were self-directed and
kept within their volunteer roles.
“The pilot program was well explained and we understood the roles of the
volunteers and the types of patients they would see.”
“The volunteers carried out their duties and didn’t go outside their roles.”
“The volunteers are pretty independent, they just come and visit their patients.”
“It took a while to get used to having volunteers as we haven’t had them
before.”

One of the themes that emerged from the staff comments was related to staff
engagement with the volunteers. The ability of staff to engage with the volunteers was
related to the staff recognising who was a volunteer. The nursing staff appreciated that
the volunteers wore clearly identifiable name tags, however thought that introductions
between staff and volunteers would have been useful.
“We did have to ask the volunteers to not wear the same colour shirts as the
nurses so the patients wouldn’t mistake them for nurses.”
“The badges that the volunteers wore with their name and volunteer on them
were good for patients and for us.”
“Nursing staff didn’t have a great deal to do with volunteers. It would be better
to have them introduced so we know who they are and they get to know us.”

Staff engagement was also related to the communication between nursing staff and
volunteers, including the handover of patient information. The referral of patients to the
volunteer program was largely conducted by the research student to ensure that the
patient inclusion criteria were met.

As a result of this process, there were fewer

opportunities for direct handover between nursing staff and volunteers. There were
some comments by staff, expressing concerns about sharing patient information with
the volunteers.
“The (research student) organised all the patients to be seen on the volunteer
program, so we didn’t have to do much with the volunteers.”
“It worked well to have the patients in the volunteer program and have the
volunteer magnet on the patient journey board.”
“Wasn’t sure about having the volunteers see the journey board with patient
information on it.”

Overall the nursing staff were satisfied with the working relationship with volunteers
and felt that the volunteers complemented the work of staff. There was one incident in
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the second week of the program in which a staff member was discourteous to a
volunteer, however this was resolved quickly.
“The volunteers have been very self-directed.”
“Found the volunteers overall very friendly and helpful.”
“There were a few problems at the beginning with the volunteers and a staff
member, but they were worked out by the (research student) and the NUM.”

Recommendations
All of the staff in the focus group felt that the volunteer program was worthwhile and
should continue. The staff made several recommendations which they thought would
improve the volunteer program. They felt that increasing the volunteer program to
cover mornings and weekends would be beneficial for patients.
“Volunteers were only there weekday afternoons, it would be good if they could
come at other times too.”
“It would be great if the volunteers could come on the weekends, because
there’s no therapy and the patients get really bored.”

The staff suggested a range of additional activities for the volunteers which staff felt
would benefit the patients.
“Another thing the volunteers could do is hand massages for the patients,
because patients with dementia have reported missing friendly touch.”
“Volunteers could help with group activities, for example bingo and word
activities on the whiteboard.

We had those activities at one time and the

patients loved them.”
“Volunteers could bring in newspapers to read to the patients as there are never
enough newspapers.”
“Volunteers could help on activity days, such as barbeque or gardening
activities.”
“The volunteers could change the water in the vases for flowers.”

The staff also suggested activities that would be helpful for nursing staff as well as
patients.
“Would it be possible for the volunteers to be able to assist with washing
patient’s clothes? At the moment nursing staff will use the on-site washing
machine to do clothes for patients and it would be a big help for the staff if
volunteers were able to do some when they were there.”
“It would be useful if the volunteers could help feed patients.”
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6.4 Discussion
There is a need to improve the quality of care for older people with cognitive
impairment in hospital settings.

Challenges exist in the provision of care for

hospitalised older people with cognitive impairment, in ensuring that their perspective is
valued. Current acute and sub-acute hospital systems, which are based on a medical
model, still need to embed into practice person centred care for people with cognitive
impairment (Alzheimer's Australia SA, 2003; Alzheimer's Society UK, 2007). There is a
need to explore innovative and more flexible approaches in order to provide a quality
model of care, underpinned by a person-centred philosophy that can optimise health
and care outcomes in this setting. The current study examined the acceptability of a
volunteer diversional therapy pilot program, which provided person-centred care and
cognitive stimulation for patients with cognitive impairment in a sub-acute ward.
Acceptance by the volunteer, staff and patient participants was high. None of the high
fall risk patients with cognitive impairment had a fall while a volunteer was present
during the pilot volunteer diversional therapy program.

6.4.1 Perceptions of the program by volunteers, staff, patients and carers
In the current study, the open ended question responses showed that overall the staff
and volunteers perceived the program to have a beneficial effect on patient outcomes
and improved their quality of care. There was strong agreement by both staff and
volunteers that the program was worthwhile and should continue.

The volunteer

feedback was indicative of the role satisfaction and enjoyment the volunteers
experienced in their interactions with patients.

They were able to develop

relationships, communicate and connect with patients. Most volunteers expressed a
great sense of satisfaction and enjoyment of their role and felt that they had a positive
impact on patient care. This finding is supported by a meta-analysis on community and
hospital-based volunteering, which suggested that volunteers enjoy a greater quality of
life than non-volunteers (Wheeler, Gorey, & Greenblatt, 1998). A literature review that
examined the relationship between volunteering in community and hospital settings
and health among older people suggested that these positive benefits extend to health
outcomes, including reductions in morbidity and improvements in self-reported health
(Onyx & Warburton, 2003). This enhanced quality of life for volunteers could be used
as a factor in recruitment strategies for volunteers in the future.

Staff feedback in the current study indicated that patients were more settled with
volunteer support and the staff perceived that the one to one interactions that
volunteers provided were beneficial for patients. Numerous studies have identified the
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constraints that staff feel they are under and the concerns they have in providing
supportive and safe care to complex confused older patients in hospitals (Borbasi, et
al., 2006; Day, Higgins, & Koch, 2008; Day, et al., 2009; Fessey, 2007; Jones, et al.,
2006). The frustrations, difficulties and stress staff experience when they do not have
the time, confidence or skills to provide the necessary care for these patients has been
shown to have an impact on staff stress levels and job satisfaction, as well as patient
outcomes (Borbasi et al., 2006, Jones et al., 2006).

All patient and carer respondents in the current study were positive about the
volunteers and reported that the volunteers provided company and helped to occupy
the patients’ time. The evidence from a report by the Alzheimer’s Society UK (2009)
suggested that the lack of opportunity for social interaction for hospital patients with
dementia is an area for concern for carer respondents, with 62% of carers being
dissatisfied with the opportunities available. This appears to be an area that has not
previously been explored in sub-acute settings to any great degree, with research
particularly focusing on the importance of occupation and engagement in a care home
setting (Alzheimer's Society UK, 2007; Kitwood, Buckland, & Petre, 1995; Phinney,
Chaudhury, & O'Connor, 2007).

This previous research has identified that

opportunities for occupation and pleasure significantly improve outcomes for residents
(Alzheimer's Society UK, 2007). Having opportunities to engage in conversation and
interaction with staff and other patients, or time simply spent connecting with another
person and being comforted, can make a huge difference to quality of life (Kitwood, et
al., 1995). The results of the current study support those from previous research, with
the patients/carers, volunteers and staff recognising that having something meaningful
to do improved the quality of life for patients. Further studies investigating benefits of
volunteer programs using a quality of life measure for patients, as well as gaining a
greater proportion of family/carer perceptions would strengthen the evidence related to
emotional and psychological outcomes for patient and carer satisfaction.

6.4.2 Person-centred care
Previous research on the care of patients with cognitive impairment has shown that the
key areas of concern for nursing staff include: ability to communicate effectively; not
having enough time to spend with patients and provide one-to-one care; and patient
safety (Alzheimer's Society UK, 2009; Borbasi, et al., 2006; Collier & Doherty, 2009).
In this context, the person-centred care volunteer model used in the current study has
been shown to be supportive of the staff in their care of patients, resulting in high
acceptability and perceived improvement in patient outcomes, and is underpinned by
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person-centred care principles which recognise the importance of emotional security
and care for the person with cognitive impairment. The focus on person-centred care
in the volunteer training and the use of the personal profile for the patients provided
essential information for the volunteers to use in understanding the patient, their
values, attachments and emotional security needs. The ability of the volunteers to visit
and engage with patients for a full session was sometimes limited due to patient
fatigue, visitors, therapy sessions or medical investigation procedures. The volunteer
visits were restricted to between 2pm and 5pm on weekdays because of the limited
number of volunteers able to provide coverage and to avoid the times when the ward
was busiest.

Coverage at other times, such as the weekend, by volunteers may

provide patients with companionship and activity when it is most needed, particularly as
there are lower staffing levels and minimal provision of medical and allied health
interventions at weekends. Analysis of staffing and ward activity patterns on the unit
may help to establish when the volunteers may be of greatest assistance to the
patients.

The volunteer diversional therapy program did not include hydration and nutrition of the
participants, because of safety and training requirements. Adequate nutritional intake
and hydration are critical to preserving the health of older people. Malnutrition is a
common problem and has been shown to affect up to 40% of patients in hospitals
(Bauer et al., 2011; Lamb, Parr, Lamb, & Warren, 2009). A program in which trained
volunteers assisted, socialised and fed nutritionally vulnerable patients at lunch
demonstrated an increase in the average protein intake by 10.1g at lunch (p<0.05) and
10.7g (p<0.05) over the whole day (Walton et al., 2008). The inclusion of feeding
assistance by volunteers in the current study may have improved person-centred care
through helping to ensure the nutritional care of patients. Further work incorporating
specific delirium prevention interventions in the volunteer program may improve
outcomes, such as length of stay, patient satisfaction, delirium rates and fall incidence
rates.

6.4.3 The paid staff/volunteer relationship
In the current study the volunteers reported a sense of teamwork with the volunteer
group and study team and, to a lesser extent, with nursing staff. Similarly, while the
staff were positive overall about the volunteer diversional therapy program, there were
some concerns about the volunteer role definition.

Similar difficulties have been

reported in a previous study, which reported difficulties in the communication between
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nursing staff and volunteers as a result of staff misunderstanding the volunteer role
(Donoghue, et al., 2005).

In the current study there were several issues in relation to the interaction between the
volunteers and the nursing staff. The volunteers’ comments indicated that while feeling
connected to the other volunteers and the research team, they often did not feel part of
the health care team on the ward. The volunteers did not feel that the staff were fully
engaged in the volunteer program and that communications with the staff were
uncomfortable or difficult at times. The staff lack of engagement may have resulted
from staff perceiving potential industrial issues with the volunteer role. Some staff
made comments regarding the importance of the identification of the volunteers,
through name badges and clothing, to differentiate them from staff members. Some
staff also expressed concerns about sharing patient information with the volunteers. A
number of staff comments reflected that there was some difference of opinion between
staff about the volunteer role. One of the suggestions that came from the staff focus
group related to volunteers assisting to wash patients’ clothing. This comment raises
issues around the role of the volunteers, and for the purpose of this study, it was not to
take away nursing staff mundane tasks, but to have a role in interacting with patients.
These comments are important and raise issues from an industrial perspective and
also in terms of occupational health and safety.

The issues between volunteers and the nursing staff need to be addressed to ensure
the viability and sustainability of the volunteer diversional therapy program. Ongoing
education for nursing staff about the volunteer program may help to clarify the
volunteer role for staff.

Based on nursing and volunteer feedback, volunteer-staff

introductions and increasing opportunities for volunteer and staff communication and
interaction may improve the staff engagement with the volunteers and the volunteer
program.

Further work is required involving ongoing consultation, education and

feedback mechanisms for staff and volunteers to ensure the success of the program.
These processes are important change management practices and necessary for the
early identification and addressing of any problematic program implementation issues
which may arise.

Staff, management and organisational collaboration are essential to maintaining and
supporting volunteer programs. The incident between a nurse and a volunteer early in
the current study highlighted the importance of these management practices. The
immediate response by the nurse unit manager to address the nurse’s behaviour was
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crucial in demonstrating management support of the volunteers and the volunteer
program, as well as modelling appropriate staff-volunteer relationships.

Future

volunteer program establishment in other wards needs to incorporate a consultative
working group with ward staff, management representatives and other key staff.
Support, supervision and effective feedback communication systems are important
change management principles and key components in maintaining volunteer
programs (National Health & Medical Research Council, 2003).

6.4.4 Volunteer retention
Most of the volunteers in the current study found their role to be satisfying and felt that
the pilot program was worthwhile; however there were two volunteers, of the ten
volunteers initially recruited, who were dissatisfied and withdrew from the pilot program.
The key causes of dissatisfaction with the volunteer role were a lack of purpose,
difficulty communicating with patients with cognitive impairment and insufficient
education or information regarding a patient’s condition. These issues are important to
consider with respect to volunteer retention.

Some volunteers felt that there was a lack of purpose in the volunteer role, which may
be the result of volunteer’s expectations of a ‘successful’ visit.

Volunteers cited

difficulties perceiving a benefit for patients when they received little response or the
patient did not remember them. Further volunteer education on patient non-verbal
cues may provide the volunteers with a greater understanding of what may constitute a
‘successful’ patient interaction and that cognition does not determine a patient’s
capacity for emotional wellbeing (Kitwood, 1997). For example, a confused, restless
patient who falls asleep during the volunteer visit may indicate that the patient has
become more settled and relaxed as a result of the visit, rather than possibly being
viewed as the patient being non-responsive or bored.

Previous research has

suggested that recognising and working with non-verbal communication may be one of
the ways in which caregivers can contribute towards the preservation of self-identity of
patients with cognitive impairment and contribute towards improving quality of life and
care (Hubbard, Cook, Tester, & Downs, 2002).

Working with patients with cognitive impairment can be difficult for both staff and carers
(Alzheimer's Society UK, 2009).

In the current study, program-specific training,

involving education on cognitive impairment, diversional therapy and communication,
was provided to help the volunteers develop the skills required to work with the specific
patient group. However, additional preparation and a more thorough understanding of
188

a volunteer’s interests, skills and attitudes may be required to ensure that a volunteer is
a ‘good fit’ for this particular role. Giles et al. (2006) reported that the attrition rates of
volunteers differed at the two hospitals in their study. The authors hypothesised that
the main reason for the differing attrition rates was due to different approaches to
education about the volunteer program at the beginning of the program. Analysing the
effectiveness of the volunteer education associated with volunteer programs is
essential for the recruitment and retention of the volunteers.

Difficulties accessing patient information were also cited as a cause of dissatisfaction
with the pilot program by volunteers.

Some nursing staff also expressed concerns

about patient privacy potentially being breached by allowing volunteers access to
patients’ medical information.

This reflects the need to improve staff-volunteer

engagement and integration of volunteers into the healthcare team.

Additional

education about common diagnoses, such as stroke, and the associated deficits may
provide the volunteers with a greater preparation and understanding of a patient’s
ability to participate and respond.

6.4.5 Limitations
There were several limitations to the current study. The volunteer pilot program was
implemented in one sub-acute ward. Although these findings may not be able to be
generalised to other settings, they could be used to inform practice in other areas of the
health service and similar health care settings. In the current study, a limited number
of quantifiable outcomes related to falls and volunteer utilisation were evaluated. There
may be other outcomes that could provide evidence for the reduction in falls, through
participation in the volunteer program. For example, if the volunteers were able to seek
nursing assistance for a patient needing to be toileted, thereby avoiding an episode of
incontinence, this may also have the potential to reduce falls. The relatively small
sample sizes of staff and volunteer participants were a limitation. While all patient
participants were interviewed, only a small number of carers were able to be
interviewed, which was also a limitation. Perceptions could have been quantified using
a quality of life measure with the patient participants, such as the World Health
Organisation Quality of Life Assessment (Forrest et al., 2012), and a standardised
satisfaction measure, such as the Carer Hospital Satisfaction Questionnaire (Pound,
Gompertz, & Ebrahim, 1993) for carers and staff.

A key limitation was the small

number of volunteers involved in the volunteer pilot program. Only a small number
were trained initially because of time restraints and limited volunteer program
coordination resources. While volunteers donate their time, there are costs associated
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with the training and coordination of volunteer programs. Sustainability of the volunteer
diversional therapy program requires the support and commitment of the health service
through the provision of funding for volunteer coordination and program development.
Further research is needed, involving a larger sample size, a control group, more
comprehensive volunteer coverage and conducted over a longer time period, to
evaluate the effectiveness of increased observation of patients by volunteers for
reducing fall rates.

In addition, research providing an economic evaluation of this

approach to fall prevention is needed.

6.4.6 Conclusion
The volunteer diversional therapy pilot program was successfully implemented on a
sub-acute ward. The primary focus of the study was to evaluate the acceptability of a
pilot volunteer diversional therapy program for patients with cognitive impairment, their
families/carers and staff. There was high acceptability of the volunteer program by
both nursing staff and volunteers, both of whom perceived positive patient outcomes,
especially relating to improved person-centred care. There was agreement by both
staff and volunteers that the program was worthwhile and should continue.

The

volunteer program was also well accepted by the patients and their carers. Volunteers
acted as patient advocates, provided companionship and enhanced the delivery of
patient care. Dedicated volunteer program coordination resources and a volunteer
governance structure are essential to maintaining, monitoring and supporting volunteer
programs. The extension of this volunteer model to address patient outcomes related
to hydration, nutrition and delirium prevention may be beneficial. In the current study,
no falls occurred while a volunteer was with any participating patient, suggesting that
the program may have the potential to reduce falls.

Further work evaluating the

potential of the program to significantly affect other outcomes, such as reducing the
number and duration of episodes of delirium, agitation or incontinence, would be
useful.
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Chapter 7 Repeat audit evaluating the combined effects
of three fall prevention interventions in sub-acute
services at Ballarat Health Services

7.1 Introduction
This chapter describes the repeat audit which was performed to evaluate the combined
effect of the fall prevention strategies previously reported in Chapters 4, 5 and 6: the
implementation of a new fall risk assessment tool (FRAT), the TNH-STRATIFY and
associated 6-PACK falls prevention documentation (Barker, Kamar, Graco, Lawlor, &
Hill, 2011b; Barker, Kamar, Morton, & Berlowitz, 2009) in both sub-acute wards;
implementation of a bed-exit electronic sensor alarm system in Inpatient Complex Care
(ICC); and the implementation and evaluation of a volunteer diversional therapy
program in the Inpatient Rehabilitation Program (IRP). The specific aim of the current
study was to compare fall outcomes between the baseline audit and the repeat audit,
following the implementation of these fall prevention strategies. Comparisons included
the incidence of falls, proportion of fallers and frequency of fall-related injury; fall risk
assessment and reassessment rates; and the differences in the documentation and
implementation of targeted fall prevention interventions associated with the use of two
different FRATs.

7.2 Methodology
7.2.1 Design
This study consisted of three components: a case control (matched cohort) study; a
single cohort study, encompassing all admissions; and a pre-post cohort study
comparing the baseline and repeat audit results.

7.2.2 Participants and setting
This study was conducted in the sub-acute areas of IRP and ICC at Ballarat Health
Services (BHS), as described for the baseline audit (Chapter 3). The fallers group for
the current study consisted of all patients who had one or more falls between the
period March 1st 2011 and September 30th 2011. All non-fallers admitted to sub-acute
services between March 1st 2011 and September 30th 2011 were also identified. The
same matching process used in the baseline audit (Chapter 3, section 3.2.1.2) was
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used in the current study in order to match one faller with one non-faller (matched on
gender, ward location and age ±4 years).

A random numbers table was used to

randomly select a non-faller when there was more than one matching non-faller for a
faller.

Ethics approval for the current study was included in the approvals for the baseline
audit (Appendix 3).

7.2.3 Data collection
The repeat audit was conducted between March 1st 2011 and September 30th 2011.
Data were not able to be collected for two short periods in this time - June 13th to June
28th 2011 and August 4th to August 11th 2011 (total of 24 days), due to quarantine of
one of the sub-acute wards for a gastrointestinal illness. The audit was completed by
the research student, using electronic data collection. Fall incident data were collected
from the RiskMan database, which is a computerised medical incident reporting
database used by BHS.

Demographic, medical and fall-related data (e.g.

circumstances of the fall, post-fall management) were collected in a retrospective audit
of medical records and the RiskMan database. Data were collected and classified
according to the procedures and definitions utilised in the baseline audit (Chapter 3,
section 3.2.2).

7.2.3.1 Fall risk assessment
Fall risk was assessed using the TNH-STRATIFY (Barker et al., 2011b), with a score of
≥3 indicating high fall risk.

The fall risk assessment medical record form and the

associated nursing care plan falls documentation, developed for a previous study for
this thesis (Chapter 4), were used in the current study.

7.2.4 Data Analysis
7.2.4.1 Descriptive analysis
Descriptive analysis was performed for the demographic and medical data for both the
fallers and non-fallers. Data relating to fall incidence, faller type, fall characteristics and
fall-related injury were all analysed descriptively. Descriptive analysis was used to
examine completion rates of the FRAT and associated documentation.
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7.2.4.2 Statistical analyses
Statistical analyses for determining associations between categorical and continuous
variables, for two or more groups, were performed using the statistical tests outlined in
the methods for baseline audit (Chapter 3, section 3.2.3.2).

7.2.4.3 Fall rate comparisons
The rate of falls was expressed as an incidence rate density (Rosner, 2000) as outlined
in the methods for the baseline audit (Chapter 3, section 3.2.3.2). Incidence density
(ID) was calculated as the number of falls/1000 bed days.

7.2.4.4 Negative Binomial Regression
Negative binomial regression analyses were used to determine which factors were
predictive of being a faller compared with being a non-faller (Robertson, Campbell, &
Herbison, 2005), as described in Chapter 3, section 3.2.3.4. Descriptive analysis was
performed for the comparisons of the negative binomial regression results between the
baseline and repeat audits.

Data were analysed using SPSS software (version 17.0).

7.3 Results
Eighty patients fell during the 6 month audit period. One recurrent faller was a patient
receiving palliative care who fell repeatedly (25 times) during her admission in ICC.
Each fall this patient had involved rolling out of a low-low bed. This patient was
classified as an outlier, based on exclusion criteria described in Chapter 3 (Section
3.2.3.2) and data for this patient and their matched non-faller were excluded from the
analyses.

7.3.1 Participant characteristics – repeat audit
There were 158 participants (79 fallers and 79 matched non-fallers; 78 females, 80
males) included in the matched cohort (Table 7.1). The mean patient age was 77.6
years (SD 11.0 years). The most frequent primary diagnosis was stroke (13.9%; Table
7.1), followed by neck of femur fracture (7.0%).

Most of the participants (n=149,

94.3%) had three or more comorbidities (Table 7.1).

There was no significant

association between the proportion of participants with stroke as their primary
diagnosis and faller group (non, single and recurrent; χ2=2.395, p=0.302). There was a
significant difference for the median length of stay between faller groups (χ2=53.585,
p<0.001), with pairwise comparisons identifying significant differences in the median
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length of stay between non-fallers and recurrent fallers (z=-6.569, p<0.001); single
fallers and recurrent fallers (z=-2.123, p=0.034); and single fallers and non-fallers (z=5.064, p<0.001).

The shortest length of stay was in the non-faller group and the

longest length of stay in the recurrent faller group, and the difference in median length
of stay between the non-faller and single faller group, and between the single faller and
multiple faller group was approximately 20 days. The median length of stay was 32.0
days (IQR 10.5, 53.5) in ICC and 22.0 days (IQR 4.0, 40.0) in IRP.
Table 7.1 Participant characteristics for matched cohort – repeat audit
Non-fallers
Fallers
Single fallers
Recurrent fallers
Number of patients

79

42

37

Gender (male), n (%)

40 (50.6)

20 (47.6)

20 (54.1)

Primary diagnosis (stroke), n (%)

9 (11.4)

5 (11.9)

8 (21.6)

No. of comorbidities mean (SD)

6.68 (2.83)

Length of stay (days), median (IQR)

14.0 (4, 24)

#

6.69 (3.20)
35.5 (15, 56)

6.03 (2.71)
#

55.0 (33, 77)

#

#

p<0.05 for pairwise comparisons between each faller group

7.3.2 Falls – repeat audit
7.3.2.1 Fall rate - repeat audit
There were 181 falls, 112 in ICC, and 69 in IRP (Table 7.2). A total of 79 people had
falls (40 males and 39 females), 39 in ICC and 40 in IRP. Recurrent fallers accounted
for 46.8% (n=37) of all fallers, and 76.8% (n=139) of all falls (Table 7.2).

The

frequency of falls for recurrent fallers ranged between 2 to 12 falls per patient. There
was no significant association between the proportion of single and recurrent fallers
and sub-acute ward (χ2=4.558, p=0.102). There was a significant association between
the proportion of falls by recurrent fallers and sub-acute ward (χ2=11.834, p=0.001). In
ICC, 85.7% of falls were by recurrent fallers compared to 62.3% of falls being by
recurrent fallers in IRP.

The sub-acute fall ID for all admissions (across ICC and IRP) in the audit period was
17.72 falls/1000 bed days. The fall ID for ICC for all admissions was 24.63 falls/1000
bed days. The fall ID for IRP for all admissions was significantly lower than ICC (12.17
falls/1000 bed days, p<0.001).
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7.3.2.2 Fall characteristics – repeat audit
The times from admission to first fall for single and recurrent fallers for all study
participants are shown in Table 7.3. The median time from admission to first fall in
sub-acute services was 12.0 days (IQR 1, 23). There was no significant difference
Table 7.2 Number of faller group participants and falls by sub-acute ward – repeat audit
ICC
IRP
Sub-acute (total)
n (%)
n (%)
n (%)
Single fallers

16 (41.0)

26 (65.0)

42 (53.2)

Recurrent fallers

23 (59.0)

14 (35.0)

37 (46.8)

Total no. fallers

39 (100.0)

40 (100.0)

79 (100.0)

No. falls by single fallers

16 (14.3)

26 (37.7)

42 (23.2)

No. falls by recurrent fallers

96 (85.7)*

43 (62.3)*

139 (76.8)

112 (100.0)

69 (100.0)

181 (100.0)

Total no. falls

*p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

(z=-0.982, p=0.326) between the median time from admission to first fall in ICC (13.0
days, IQR 0.0, 27.5) and that in IRP (12.0 days, IQR 1.5, 22.5).

There was no

significant difference (z=-1.431, p=0.152) between the median time from admission to
first fall between single fallers (12.5 days, IQR 0.0, 32.0; Fig. 7.1) and recurrent fallers
(12.0 days, IQR 4.0, 20.0; Fig. 7.2). Over 55% of first falls occurred in the first 2 weeks
after admission, however nearly a quarter of the single fallers fell more than 6 weeks
after being admitted.
Table 7.3 Time from admission to first fall by faller type – repeat audit
Time from admission to first fall
Single fallers
Recurrent fallers
n (%)
n (%)
(days)
0-7

13 (31.0)

15 (40.6)

8-14

9 (21.4)

7 (18.9)

15-21

3 (7.1)

7 (18.9)

22-28

4 (9.5)

4 (10.8)

29-35

1 (2.4)

2 (5.4)

36-42

2 (4.8)

0 (0.0)

>42

10 (23.8)

2 (5.4)

Total

42 (100.0)

37 (100.0)

The frequency of falls for the morning, afternoon, evening and night time-periods are
shown in Table 7.4. There was no significant association between the proportions of
single fallers and recurrent fallers and the time period when the falls occurred
(χ2=2.139, p=0.544).
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Table 7.4 Time of falls – repeat audit
Time of fall group
Single fallers
(n =42)
n (%)

Recurrent fallers
(n =139)
n (%)

Total
(n =181)
n (%)

Morning (9.00am – 12.59pm)

10 (23.8)

21 (15.1)

31 (17.1)

Afternoon (1.00pm – 4.59pm)

8 (19.0)

25 (18.0)

33 (18.2)

Evening (5.00pm – 8.59pm)

6 (14.3)

19 (13.7)

25 (13.8)

Night

18 (42.9)

74 (53.2)

92 (50.8)

(9.00pm – 8.59am)

Figure 7.1 Time from admission to first fall for single fallers – repeat audit

Most falls (83.4%, n=151) were not witnessed. In ICC, 88.4% (n=99) were not
witnessed and in IRP 75.4% (n=52) were not witnessed. The majority of falls, 84.5%
(n=153), occurred in the bedroom (Table 7.5).
Table 7.5 Fall location details – repeat audit
Location of fall
ICC
n (%)

IRP
n (%)

Total
n (%)

98 (87.5)

55 (79.7)

153 (84.5)

Ward/corridor

5 (4.5)

3 (4.4)

8 (4.5)

Bathroom

8 (7.1)

8 (11.6)

16 (8.8)

Rehabilitation Gym

0 (0.0)

2 (2.9)

2 (1.1)

Outside hospital

1 (0.9)

1 (1.4)

2 (1.1)

112 (100.0)

69 (100.0)

181 (100.0)

Bedroom

Total

ICC = Inpatient Complex Care; IRP = Inpatient Rehabilitation Program

196

Figure 7.2 Time from admission to first fall for recurrent fallers – repeat audit

Figure 7.3 Time from admission to falls for recurrent fallers – repeat audit
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Participants most often fell out of their bed (n=50, 27.6%) or when trying to transfer
from their bed (n=50, 27.6%; Table 7.6).
Table 7.6 Activity when fall occurred – repeat audit
Activity
ICC
n (%)

IRP
n (%)

Total
n (%)

Ambulating to toilet

7 (6.3)

7 (10.2)

14 (7.7)

Transfer from bed

37 (33.0)

13 (18.8)

50 (27.6)

Transfer from chair/wheelchair

6 (5.4)

13 (18.8)

19 (10.5)

Toileting/commode

9 (8.0)

9 (13.1)

18 (9.9)

Showering/bathing

2 (1.8)

1 (1.4)

3 (1.7)

Other bathroom activities

0 (0.0)

1 (1.4)

1 (0.6)

While standing/walking

14 (12.5)

11 (16.0)

25 (13.8)

Fall out of bed

36 (32.1)

14 (20.3)

50 (27.6)

1 (0.9)

0 (0.0)

1 (0.6)

112 (100.0)

69 (100.0)

181 (100.0)

Unknown
Total

ICC = Inpatient Complex Care; IRP = Inpatient Rehabilitation Program

7.3.2.3 Incident severity ratings – repeat audit
The incident severity ratings (ISRs) associated with falls are provided in Table 7.7.
There were no ISR 1 incidents. Most (97.2%; n=176) falls were classified as ISR 4.
There were three ISR 2 incidents, two occurring in ICC and one in IRP.
Table 7.7 Fall-incident outcomes by incident severity rating (ISR) - repeat audit
ISR
Count of incidents
ICC
IRP
Total
n (%)
n (%)
n (%)
ISR 4 - Minor

110 (98.2)

66 (95.7)

176 (97.2)

ISR 3 - Moderate

0 (0.0)

2 (2.9)

2 (1.1)

ISR 2 - High

2 (1.8)

1 (1.4)

3 (1.7)

ISR 1 - Extreme

0 (0.0)

0 (0.0)

0 (0.0)

112 (100.0)

69 (100.0)

181 (100.0)

Total

ICC = Inpatient Complex Care; IRP = Inpatient Rehabilitation Program

7.3.2.4 Injury severity – repeat audit
There were 51 falls which resulted in injury (28.2%). Five of these (2.8%) resulted in
injuries rated as moderate to extreme severity (Table 7.8).
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Twenty-four falls (21.4%)

in ICC and 27 falls (39.1%) in IRP resulted in injury. There were 37 fallers (16 single
fallers and 21 recurrent fallers) who sustained fall-related injuries.

There was no

significant association between injury rates and faller type (single and recurrent,
χ2=2.059, p=0.151). Thirty-four (25.2%) of the falls by recurrent fallers resulted in
injury, compared with 38.1% (n=16) of falls by single fallers.
Table 7.8 Fall-related injury severity in sub-acute areas – repeat audit
Injury
Single faller
Recurrent
Total injuries
Severity
injuries
faller injuries
n (%)
n (%)
n (%)
Nil

26 (61.9)

104 (74.8)

130 (71.8)

Minor

14 (33.3)

32 (23.0)

46 (25.4)

Moderate

0 (0.0)

2 (1.4)

2 (1.1)

Serious

2 (4.8)

1 (0.8)

3 (1.7)

Extreme

0 (0.0)

0 (0.0)

0 (0.0)

42 (100.0)

139 (100.0)

181 (100.0)

Total

7.3.3 Falls documentation – repeat audit
7.3.3.1 Compliance – repeat audit
Compliance for completing the TNH-STRATIFY on admission was high, with 97.5%
(n=154) of participants having FRATs completed and filed in their medical record
(Table 7.9). The FRAT reassessment rate following a fall was also high (75.7%).
Table 7.9 Completion and reassessment rates for the FRAT – repeat audit
Location
Admission FRAT
FRAT reassessed
n
n
completed
after a fall
n (%)
n (%)
ICC

78

77 (98.7)

112

90 (80.4)

IRP

80

77 (96.3)

69

47 (68.1)

Sub-acute (total)

158

154 (97.5)

181

137 (75.7)

FRAT = fall risk assessment tool

7.3.3.2 Preventative strategies – repeat audit
Evaluation of the implementation of a risk-related preventative strategy for the
modifiable risk factors included on the TNH-STRATIFY was performed. A risk-related
preventative strategy was recommended for 69.8% of participants, in the matched
cohort, who were identified on the TNH-STRATIFY as having cognitive impairment,
60.8% of participants who were incontinent and/or required frequent toileting, and
59.1% of participants with balance impairment (Table 7.10).
199

Table 7.10 Recommendation and implementation of risk-related preventative strategies
for participants with specific risk factors – repeat audit
Risk factor
Implemented
n (%)
Previous falls (n=110)

62 (56.4)

Cognitive impairment (n=96)

67 (69.8)

Mobility impairment (n=126)

68 (54.0)

Balance impairment (n=110)

65 (59.1)

Frequent toileting/incontinence (n=97)

59 (60.8)

Vision impairment (n=27)

13 (48.2)

Drug/alcohol problem (n=8)

3 (37.5)

7.3.4 Fall risk factors identified from TNH-STRATIFY and medical record
on admission
7.3.4.1 Risk factor prevalence – repeat audit
The prevalence of fall risk factors for the matched cohort are outline below:
Cognition: A large proportion of participants (n= 96, 60.8%) were identified as having
cognitive impairment (FRAT cognitive rating =1 and/or MMSE<25; Table 7.11).
Cognitive status was not recorded for one (0.6%) participant.

The MMSE was

completed for 120 (75.9%) of the 158 participants. There was a significantly greater
proportion of participants with cognitive impairment (80.8%) in ICC compared with IRP
(41.8%; χ2=23.509, p<0.001). Thirty-seven of the 79 non-fallers (46.8%) had cognitive
impairment while most of the recurrent fallers (89.2%) and single fallers (61.9%) had
cognitive impairment.

Continence: Ninety-seven participants (61.4%) were identified on the FRAT as having
a continence rating of 1 and/or increased toileting frequency, incontinence or indwelling
catheter (Table 7.11). There was a significant association between continence status
and sub-acute ward (χ2=6.193, p=0.013), incontinence occurring in 71.8% of
participants in ICC and 51.3% of participants in IRP. Forty-one of the 79 non-fallers
(51.9%) were incontinent or required frequent toileting, while 75.7% of recurrent fallers
and 66.7% of single fallers were incontinent or required frequent toileting.

Mobility: Most participants (n=126, 79.7%) were identified as having impaired mobility
(assistance or dependent) (FRAT mobility =1; Table 7.11). There was no significant
association between mobility status and sub-acute ward (χ2<0.001, p=1.000). There
were 79.5% of participants in ICC and 80.0% in IRP who had mobility impairment.
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Previous falls: Many of the participants (n=110, 69.6%) had sustained at least one fall
in the 12 months prior to admission and/or had sustained a fall during the current
admission (Table 7.11).

Previous fall history was not recorded for four (2.5%)

participants. There was no significant association between participants with a previous
fall history and sub-acute ward (χ2=0.795, p=0.372). There were 74.4% of participants
in ICC and 65.0% of participants in IRP with a previous fall history.

Vision: Twenty-nine participants (18.4%) were identified as having a vision impairment
(FRAT=1) and/or vision impairment documented in the medical record on admission.
Vision impairment was not recorded for 2 (1.3%) participants.

There was no

significant association between vision impairment and sub-acute ward (χ2=1.525,
p=0.217).

There were 23.1% of participants in ICC and 13.8% in IRP who were

identified as having a vision impairment.
Table 7.11 Frequency of risk factors in participants at admission – repeat audit
Risk factors
Faller group
ICC (n=78)
IRP (n=80)
Sub-acute (n=158)
n (%)
n (%)
n (%)
Cognitive impairment

Non-faller

28 (35.9)

9 (11.3)

37 (23.4)

(n=157)

Single faller

14 (18.0)

12 (15.0)

26 (16.5)

Recurrent faller

21 (26.9)

12 (15.0)

33 (20.9)

Total

63 (80.8)*

33 (41.3)*

96 (60.8)

Incontinence/

Non-faller

23 (29.5)

18 (22.5)

41 (26.0)

frequent toileting

Single faller

13(16.7)

15 (18.8)

28 (17.7)

(n=158)

Recurrent faller

20 (25.6)

8 (10.0)

28 (17.7)

Total

56 (71.8)*

41 (51.3)*

97 (61.4)

Mobility impairment

Non-faller

28 (35.9)

29 (36.3)

57 (36.1)

(n=158)

Single faller

13 (16.7)

24 (30.0)

37 (23.4)

Recurrent faller

21 (26.9)

11 (13.7)

32 (20.3)

Total

62 (79.5)

64 (80.0)

126 (79.7)

Previous falls

Non-faller

30 (38.5)

23 (28.8)

53 (33.5)

(n=154)

Single faller

10 (12.8)

18 (22.5)

28 (17.7)

Recurrent faller

18 (23.1)

11 (13.7)

29 (18.4)

Total

58 (74.4)

52 (65.0)

110 (69.6)

Vision

Non-faller

9 (11.5)

7 (8.8)

16 (10.1)

(n=156)

Single faller

3 (3.8)

2 (2.5)

5 (3.2)

Recurrent faller

6 (7.7)

2 (2.5)

8 (5.1)

18 (23.0)

11 (13.8)

29 (18.4)

Total

*p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program
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Age: The median participant age was 80.0 (IQR 72.5, 87.5) years (Table 7.11). The
median age for participants in ICC (84.0, IQR 79.5, 88.5) was significantly higher than
that for IRP participants (73.5, IQR 63.5, 83.5; z=-5.347, p<0.001).

Barthel scores: The median Barthel scores at admission for single, recurrent and nonfallers are reported in Table 7.12. There was a significant difference for median Barthel
admission scores between fallers groups (F=9.519, p<0.001). The median Barthel
admission score for non-fallers (52.0, IQR 30.0, 74.0) was significantly higher than that
for recurrent fallers (27.0, IQR 6.0, 48.0, p<0.001). The median Barthel score was not
significantly different between non-fallers and single fallers (37.0, IQR 19.0, 56.0;
p=0.175), nor between single fallers and recurrent fallers (p=0.076). The median
Barthel score of 37.0 (IQR 16.5, 57.5) for participants in ICC was not significantly
different than that for IRP 43.5 (24.0, 63.0; z=--0.947, p=0.344).

Medications: The median number of medications for all participants was 10.0 (IQR 7,
13; Table 7.11).

There was no significant difference in the median number of

medications between ICC (10.0, IQR 7.0, 13.0) and IRP (10.0, IQR 7.0, 13.0; z=-0.401,
p=0.688) or faller group (F(2,155)=0.222, p=0.801). Most participants (n=157, 99.4%)
were on three or more medications.
Table 7.12 Average scores for risk factors by faller group at admission – repeat audit
Risk factors
Faller group
ICC
IRP
Total
median (IQR)
median (IQR)
median (IQR)
Medications

Age (years)

Barthel scores

Non-faller

10.0 (8.0, 12.0)

10.0 (7.0, 13.0)

10.0 (7.0, 13.0)

Single faller

10.5 (7.5, 13.5)

10.0 (7.5, 12.5)

10.0 (7.5, 12.5)

Recurrent faller

10.0 (6.0, 14.0)

9.5 (6.5, 12.5)

10.0 (6.5, 13.5)

All patients

10.0 (7.0, 13.0)

10.0 (7.0, 13.0)

10.0 (7.0, 13.0)

Non-faller

85.0 (81.5, 89.5)

73.5 (63.5, 83.5)

80.0 (72.5, 87.5)

Single faller

83.0 (78.5, 87.5)

76.0 (75.5, 86.5)

79.0 (71.0, 87.0)

Recurrent faller

84.0 (79.0, 89.0)

71.5 (61.5, 81.5)

82.0 (74.5, 89.5)

All patients

84.0 (79.5, 88.5)*

73.5 (63.5, 83.5)*

80.0 (72.5, 87.5)

Non-faller

40.0 (16.0, 64.0)

54.5 (33.5, 75.5)

52.0 (30.0, 74.0)*

Single faller

42.0 (12.0, 72.0)

35.0 (21.0, 49.0)

37.0 (19.0, 56.0)

Recurrent faller

27.0 (7.5, 46.5)

26.0 (0.5, 51.5)

27.0 (6.0, 48.0)*

All patients

37.0 (16.5, 57.5)

43.5 (24.0, 63.0)

39.0 (18.8,59.5)

*p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

Fifty-four participants (34.2%) were taking two or more psychotropic medications
(Table 7.13). There was no significant association between the use of two or more
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psychotropic medications and sub-acute ward (χ2=0.382, p=0.637). The proportion of
participants who were using two or more psychotropic medications and were either
cognitively impaired (n=34, 35.4%) or cognitively intact (n=19, 31.1%) were similar
(χ2=0.143, p=0.705). There was no significant association between faller groups and
participants taking two or more psychotropic medications (χ2=5.514, p=0.063).
Table 7.13 Prevalence of psychotropic medications across faller groups and sub-acute
wards – repeat audit
Number of psychotropic medications
0-1

≥2

Non-fallers (n=79)

58 (73.4)

21 (26.6)

Single fallers (n=42)

27 (64.3)

15 (35.7)

Recurrent fallers (n=37)

19 (51.3)

18 (48.7)

ICC (n=78)

49 (62.8)

29 (37.2)

IRP (n=80)

55 (68.8)

25 (31.2)

Faller group

Sub-acute ward

ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

Self-care: The level of assistance required for self-care (independent, assist or
dependent) for each faller group is shown in Table 7.14.

There was a significant

association between faller groups and the level of self-care (χ2=9.870, p=0.043). A
high proportion of all participants (n=145, 91.8%) required assistance or were
dependent for self-care.
Table 7.14 Level of self-care for faller groups – repeat audit
Level of care
Single faller
Recurrent faller
n (%)
n (%)
Independent

Non faller
n (%)

0 (0.0)

4 (10.8)

9 (11.4)

Assist

30 (71.4)

19 (51.4)

55 (69.6)

Dependent

12 (28.6)

14 (37.8)

15 (19.0)

Total

42 (100.0)

37 (100.0)

79 (100.0)

7.3.4.2 Negative binomial regression – repeat audit
The fall risk factors included in the negative binomial regression analyses were
cognition, total number of medications, use of two or more psychotropic medications,
continence, mobility, history of previous falls, Barthel scores and vision (Table 7.15).
The dispersion statistics moved closer to 1.0, indicating that this model was better fitted
to the data than the Poisson regression model.
203

An analysis of the standardised

residuals versus the fitted values shows that a small proportion of cases rested just
outside ±2.0 (Hilbe, 2007). The standardised deviance residuals were between 2.017
and 3.897 for one (0.6%) to four (2.5%) participants, three participants being
represented in seven of the eight analyses (Appendix 14).

Using univariate negative binomial regression analysis for all participants in the
matched cohort, four risk factors were significant predictors of falling (Table 7.15).
Participants with cognitive impairment were 2.2 times more likely to fall compared with
those who were cognitively intact (IRR 2.191 95%CI 1.348, 3.561, p=0.002).
Participants who were incontinent or required frequent toileting were 2.4 times more
likely to fall compared with participants who were continent (IRR 2.356, 95%CI 1.467,
3.785, p<0.001). Participants who required assistance or were dependent for mobility
were 2.6 times more likely to fall compared with participants with independent mobility
(IRR 2.566, 95%CI 1.296, 5.079, p=0.007). Participants with higher Barthel scores
were only slightly less likely to fall compared with those with lower Barthel scores (IRR
0.988, 95%CI 0.978, 0.997, p=0.010).
Table 7.15 Univariate negative binomial regression analysis of risk of being a faller
compared with non-fallers – repeat audit
Variable
Regression Standard
IRR
95% CI
p
coefficient
Error
Previous falls (n=154)

0.158

0.262

1.172

0.700, 1.960

0.546

Cognition impairment (n=157)

0.784

0.248

2.191

1.348, 3.561

0.002

Mobility impairment (n=158)

0.942

0.348

2.566

1.296, 5.079

0.007

Incontinent (n=158)

0.857

0.212

2.356

1.467, 3.785

<0.001

Psychotropics ≥2 (n=158)

0.255

0.225

1.291

0.831, 2.004

0.256

Vision impaired (n=156)

-0.065

0.278

0.937

0.543, 1.616

0.814

Total no. of medications (n=158)

-0.007

0.030

0.993

0.937, 1.052

0.815

Barthel score (n=153)

-0.012

0.005

0.988

0.978, 0.997

0.010

IRR=incident rate ratio

The risk factors of cognition impairment and incontinence were included in the final
significant multivariate model (χ2=18.208, p<0.001). Interaction between the two risk
factors was not significant (χ2=0.267, p=0.606). Participants with cognitive impairment
were found to be 1.5 times more likely to fall (IRR 1.516, 95%CI 0.676, 3.399, p=0.034)
compared to participants without cognitive impairment, when considering the influence
of other factors. Participants who were incontinent or required frequent toileting were
1.7 times more likely to fall compared with participants who were continent (95% CI
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0.735, 3.824, p=0.012), when the other significant factor was accounted for in the
model (Table 7.16).
Table 7.16 Multivariate negative binomial regression analysis of risk of being a faller
compared with non-fallers – repeat audit
Variable
Regression Standard
IRR
95% CI
p
coefficient
Error
Cognition impairment (n=157)

0.416

0.412

1.516

0.676, 3.399

0.034

Incontinent (n=157)

0.517

0.421

1.676

0.735, 3.824

0.012

IRR=incident rate ratio

Using univariate negative binomial regression analysis for the single and recurrent
fallers groups only, three factors were significant predictors of recurrent falls (Table
7.17). Participants who were incontinent or required frequent toileting were 2.6 times
more likely to be a recurrent faller compared with participants who were continent (IRR
2.610, 95%CI 1.073, 6.345, p=0.034). Participants who required assistance or were
dependent for mobility were 6.9 times more likely to be a recurrent faller compared with
participants with independent mobility (IRR 6.911, 95% CI 1.637, 29.175, p=0.008).
Participants with higher Barthel scores were only slightly less likely to be a recurrent
faller compared with those with lower Barthel scores (IRR 0.978, 95% CI 0.960, 0.996,
p=0.019).
Table 7.17 Univariate negative binomial regression analysis of risk of recurrent falls
compared with single falls – repeat audit
Variable
Regression
Standard
IRR
95% CI
p
coefficient
Error
Previous falls (n=78)

0.281

0.486

1.324

0.511, 3.434

0.563

Cognition impairment (n=79)

0.851

0.482

2.343

0.910, 6.029

0.078

Mobility impairment (n=79)

1.933

0.735

6.911

1.637, 29.175

0.008

Incontinent (n=79)

0.959

0.453

2.610

1.073, 6.345

0.034

Psychotropics ≥2 (n=79)

-0.152

0.402

0.859

0.391, 1.888

0.706

Vision impaired (n=79)

0.115

0.507

1.122

0.416, 3.028

0.820

Total no. of medications (n=79)

<0.001

0.053

>1.000

0.901, 1.110

0.996

Barthel score (n=74)

-0.022

0.009

0.978

0.960, 0.996

0.019

IRR=incident rate ratio

The risk factors of mobility impairment, incontinence and Barthel remained included in
the final significant multivariate model (χ2=13.316, p=0.038; Table 7.18). Interaction
between the three risk factors was not significant (χ2=2.043, p=0.563). In the final
multivariate negative binomial regression model, participants who were mobility
impaired (required assistance or were dependent for mobility) were 11.0 times more
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likely to be a recurrent faller (95%CI 0.197, 614.638, p=0.243). Participants who were
incontinent or required frequent toileting were 5.2 times more likely to be a recurrent
faller compared with participants who were continent (95%CI 0.819, 32.918, p=0.081).
Participants with higher Barthel scores were only slightly more likely to be a recurrent
faller compared with those with lower Barthel scores (IRR 1.016, 95%CI 0.951, 1.086,
p=0.635).
Table 7.18 Multivariate negative binomial regression analysis of risk of recurrent falls
compared with single falls –repeat audit
Variable
Regression Standard
IRR
95% CI
p
coefficient
Error
Mobility impairment (n=74)

2.398

2.052

11.007

0.197, 614.638

0.243

Incontinent (n=74)

1.647

0.942

5.191

0.819, 32.918

0.081

Barthel score (n=74)

0.016

0.340

1.016

0.951, 1.086

0.635

IRR=incident rate ratio

7.3.5 Comparison of baseline audit and repeat audit
The demographic characteristics of the participants and the falls data for the two audit
period matched cohorts are shown in Tables 7.19, 7.20 and 7.21.

There was a

significant difference between the median number of comorbidities for the baseline
audit (3.0, IQR 1.5, 4.5) and the repeat audit (6.0, IQR 4.5, 7.5; z =-10.126, p<0.001).
In ICC there was a significantly higher median number of comorbidities for the repeat
audit (7.0, IQR 5.5, 8.5) compared with the baseline audit (4.0, IQR 3.0, 5.0, z=-7.879,
p<0.001). Similarly, there was a significantly higher median number of comorbidities
for participants in IRP for the repeat audit (6.0, IQR 4.5, 7.5) compared with the
baseline audit (3.0, IQR 1.5, 4.5; z=-6.458, p<0.001).

The most frequent primary

diagnosis was stroke in both the baseline audit (21.0%) and repeat audit (13.9%;
χ2=2.443, p=0.118).

The proportion of patients using two or more psychotropic

medications was significantly higher in the repeat audit (34.2%) compared with the
baseline audit (16.7%, χ2=13.155, p<0.001). There was a significant increase in the
use of two or more psychotropic medications in ICC in the repeat audit (37.2%)
compared with the baseline audit (16.7%; χ2=7.708, p=0.005).

There was also a

significant increase in the use of two or more psychotropic medications in IRP in the
repeat audit (31.3%) compared with the baseline audit (16.7%; χ2=4.581, p=0.032).
The proportion of recurrent fallers in the matched cohorts for the baseline audit (54.8%)
and the repeat audit (46.8%) was not significantly different (χ2=0.798, p=0.372). There
was a trend for the fall ID for the matched cohorts being higher for the baseline audit
(41.93 falls/1000 bed days) compared with the repeat audit (35.04 falls/1000 bed
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days), however the difference was not statistically significant (z=1.732, p=0.084; Table
7.20).
Table 7.19 Matched cohort participant profiles - comparisons between the initial and
repeat audits
Repeat audit
Baseline audit
p
Number of patients

158

186

Age, median (IQR)

80 (72.5, 87.5)

82 (76, 88)

0.169

20 (54.1)

104 (55.9)

0.384

Stroke

22 (13.9)

39 (21.0)

0.118

#NOF

11 (7.0)

19 (10.2)

0.382

Other neurological*

23 (14.6)

18 (9.7)

0.221

#

16 (10.1)

22 (11.8)

0.742

28.0 (10.5, 45.5)

22.0 (7.5, 36.5)

0.195

Sub-acute

6.0 (4.5, 7.5)

3.0 (1.5, 4.5)

<0.001

ICC

7.0 (5.5, 8.5)

4.0 (3.0, 5.0)

<0.001

IRP

6.0 (4.5, 7.5)

3.0 (1.5, 4.5)

<0.001

Sub-acute

54 (34.2)

31 (16.7)

<0.001

ICC

29 (37.2)

14 (16.7)

0.005

IRP

25 (31.3)

17 (16.7)

0.032

Gender (male), n (%)
Primary diagnosis, n (%)

Other orthopaedic

Length of stay (days), median (IQR)
No. of comorbidities, median (IQR)

Use of ≥2 psychotropic medications, n (%)

*Other neurological – Parkinsons, MS, dementia, delirium
#
Other orthopaedic – total knee and hip replacements, other fracture
ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program
Table 7.20 Falls data for matched cohorts - comparisons between the initial and repeat
audits
Repeat audit
(n=158)

Baseline audit
(n=186)

181

216

37 (46.8)

51 (54.8)

0.372

12.0 ( 1, 33)

10 (0.5,19.5)

0.169

Sub-acute

35.04 (29.94, 40.15)

41.93 (36.33, 47.52)

0.084

ICC

40.92 (33.34, 48.50)

45.47 (37.37, 53.57)

0.459

IRP

29.32 (22.41, 36.24)

38.14 (30.47, 45.81)

0.112

Total number of falls
Recurrent fallers, (≥2 falls), n (%)
Time to first fall (days), median (IQR)

p

Fall ID/1000 bed days (95%CI)

ID=incidence density; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program

The fall ID for all admissions was significantly lower for the repeat audit (17.72
falls/1000 bed days) compared with the baseline audit (22.32 falls/1000 bed days,
z=2.247, p=0.024; Table 7.21). The fall ID for all admissions in ICC was lower for the
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repeat audit (24.63 falls/1000 bed days) compared with the baseline audit (29.06
falls/1000 bed days), however, the difference was borderline significant (z=1.196,
p=0.050; Table 7.21). The fall ID for all admissions in IRP was significantly lower for
the repeat audit (12.17 falls/1000 bed days) compared with the baseline audit (17.23
falls/1000 bed days, z=2.131, p=0.033; Table 7.21).
Table 7.21 Falls data for all admissions
Repeat audit
(n=403)

Baseline audit
(n=419)

Gender (male), n (%)

182 (45.2)

202 (48.2)

Age (years), mean (SD)

75.5 (13.6)

76.0 (14.4)

Sub-acute

17.72 (15.14, 20.30)

22.32 (19.34, 25.30)

0.024*

ICC

24.63 (20.07, 29.19)

29.06 (23.88, 34.24)

0.050

IRP

12.17 (9.30, 15.04)

17.23 (13.77, 20.70)

0.033*

p

Fall ID/1000 bed days (95%CI)

ID=incidence density; *p<0.05; ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation
Program

The proportion of falls that were unwitnessed and the proportion of falls resulting in
injury are shown in Table 7.22.

There was a significantly lower proportion of

unwitnessed falls in the repeat audit (83.4%) compared with the baseline audit (93.1%,
χ2=8.154, p=0.004). The proportion of unwitnessed falls in ICC for the baseline audit
(94.2%) and the repeat audit cohort (88.4%) was not significantly different (χ2=1.825,
p=0.177). There was a significantly lower proportion of unwitnessed falls in IRP in the
repeat audit (75.4%) compared with the baseline audit (91.6%, χ2=6.929, p=0.008).
The proportion of patients sustaining a fall-related injury were similar between the
baseline audit (29.6%) and the repeat audit (28.2%, χ2=0.043, p=0.836). There was no
significant difference for injuries, classified as moderate to extreme (ISR1-3), between
the baseline audit (4.6%) and the repeat audit (2.8%, χ2=0.501, p=0.479).
Table 7.22 Fall-related injury – comparison between audit periods
Repeat audit
(n=158)
n (%)

Baseline audit
(n=186)
n (%)

p

151 (83.4)

201 (93.1)

0.004

ICC

99 (88.4)

114 (94.2)

0.177

IRP

52 (75.4)

87 (91.6)

0.008

51 (28.2)

64 (29.6)

0.836

5 (2.8)

10 (4.6)

0.479

Unwitnessed falls
Sub-acute

Falls resulting in injury
Falls (ISR 1-3)

ICC=Inpatient Complex Care; IRP=Inpatient Rehabilitation Program
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Compliance for FRAT completion on initial assessment was high for the matched
cohorts in both the baseline audit (97.8%) and the repeat audit (97.5%, χ2<0.001,
p=1.000). The FRAT reassessment rate following a fall was significantly higher in the
repeat audit using the TNH-STRATIFY (75.7%), compared with the baseline audit
using the BHS-FRAT (5.1%, χ2=206.908, p<0.001).
The prevalence of the fall risk factors and implementation of risk-related prevention
strategies for the matched cohorts are outlined in Table 7.23. There was a significantly
lower proportion of participants with incontinence in the repeat audit (61.4%) compared
with the baseline audit (80.1%, χ2=15.942, p<0.001). Specific fall prevention strategies
that were common between the two FRATs were for the risk factors of cognitive
impairment, incontinence and mobility. There was a significantly greater percentage of
participants with cognitive impairment who had a cognition-related fall prevention
strategy implemented in the repeat audit (67.7%) compared with the baseline audit
(24.1%; χ2=38.091, p<0.001; Table 7.23). In the repeat audit period sensor alarms
were implemented for 45 (71.4%) participants with cognitive impairment in ICC.
Fourteen of the 30 patients included in the volunteer pilot program (Chapter 6) were
included in the matched cohort for IRP in the current study.

There was also a

significantly greater implementation of risk-related fall prevention strategies for
participants with increased toileting needs and/or incontinence (57.7%, χ2=5.489,
p=0.019) and for mobility impaired participants (54.0%, χ2=15.431, p<0.001) in the
repeat audit compared with the baseline audit (41.6% and 29.7% respectively).
Comparing the results of the final multivariate negative binomial regression results for
being a faller compared with a non-faller, cognitive impairment was a significant
predictor of falling in both the repeat (IRR 1.516, 95% CI 0.676, 3.399, p=0.034) and
baseline audits (IRR 2.284, 95% CI 1.382, 3.776, p=0.001). Incontinence was the only
other significant predictor in the repeat audit model (IRR 1.516, 95% CI 0.735, 3.824,
p=0.012), whereas the baseline audit model included the significant predictor of using
two or more psychotropic medications (IRR 1.847, 95% CI 1.154, 2.957, p=0.011) and
the non-significant predictor of the Barthel score (IRR 0.993, 95% CI 0.984, 1.001,
p=0.081). Comparing the results of the final multivariate negative binomial regression
results for being a recurrent faller compared with a single faller, the repeat audit model
included the non-significant predictors of incontinence (IRR 5.191, 95% CI 0.819,
32.918, p=0.081), mobility impairment (IRR 11.001, 95% CI 0.197, 614.638, p=0.243)
and Barthel score (IRR 1.016, 95% CI 0.951, 1.086, p=0.635). The baseline audit
model included the significant predictors of cognitive impairment (IRR 3.979, 95% CI
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1.615, 9.806, p=0.003) and using two or more psychotropic medications (IRR 2.252,
95% CI 1.195, 4.246, p=0.012).
Table 7.23 Risk factors and preventative strategy implementation rates for matched
cohort between audit phases
Risk Factor
Repeat audit
Baseline audit
n (%)
n (%)
n
n
p
Previous falls history

158

110 (69.6)

186

138 (74.2)

0.372

Cognitive impairment

158

96 (60.8)

186

112 (60.2)

1.000

Incontinence/frequent toileting

158

97 (61.4)

186

149 (80.1)

<0.001

Mobility

158

126 (79.7)

186

156 (83.9)

0.281

Cognitive impairment

96

65 (67.7)

112

27 (24.1)

<0.001

Incontinence/frequent toileting

97

56 (57.7)

149

62 (41.6)

0.019

Mobility

126

68 (54.0)

156

47 (29.7)

<0.001

Prevention strategy implemented

7.4 Discussion
7.4.1 Falls, fallers and fall related injury in Ballarat Health Services subacute units
The current study examined the combined effects of three fall prevention interventions
on fall and fall-injury rates in sub-acute services at BHS. The interventions included
the implementation of: a new FRAT and associated falls documentation (Chapter 4);
electronic sensor alarm (Chapter 5); and a volunteer diversional therapy program
(Chapter 6). It should be noted that the interventions were not all applied across each
of the wards, the timing of introducing each was staggered, and the interventions did
not apply for the full period between the two audits.

The fall ID for all admissions in sub-acute services was significantly lower (17.72
falls/1000 bed days) in the repeat audit period (while all three fall prevention
interventions were in place) compared with the baseline (pre-intervention) audit period
(22.32 falls/1000 bed days)(3years between audit periods).

The fall ID for all

admissions in IRP (12.17 falls/1000 bed days) was also significantly lower in the repeat
audit (while the volunteer program and TNH-STRATIFY and associated documentation
were in place) compared with the baseline audit period (17.23 falls/1000 bed days).
The fall ID for all admissions in ICC (24.63 falls/1000 bed days) was lower in the repeat
audit (while the electronic sensor alarm units and TNH-STRATIFY and associated
documentation were in place) compared with the baseline audit (29.06 falls/1000 bed
days) and this difference was of borderline significance (p=0.05). The fall ID for the
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matched cohorts, in sub-acute services was not statistically significantly different
between the audit periods.

The reduction in the fall ID for sub-acute services in the current study to 17.7 falls/1000
bed days is below the previously reported fall rates in sub-acute settings of up to 20
falls/1000 bed days (Healey, Monro, Cockram, Adams, & Heseltine, 2004; National
Ageing Research Institute, 2004). Studies of falls in rehabilitation units have usually
reported a relatively high rate of falls, however it is difficult to make comparisons with
the results of the current study as the reported falls rates vary substantially, depending
on the sub-acute setting investigated. Several studies have reported a lower fall rate
than that found in the current study (Haines, Bennell, Osborne, & Hill, 2004; Lee &
Stokic, 2008; Nyberg & Gustafson, 1995; Vassallo et al., 2004). A study in a general
rehabilitation centre in the USA, reported a falls rate of 6.7 falls/1000 bed days (Lee &
Stokic, 2008). The average age of the patients in that study was 59.9 years (SD 20.9),
average length of stay was 17.3 days (SD 12) and 30% of the patients had a primary
diagnosis of stroke, whereas for the participants in the repeat audit of the current study,
the patients had an average age of 77.6 years, were admitted for an average length of
stay of 38.2 days and 13.9% of patients had a primary diagnosis of stroke.

The

different patient demographics in the study by Lee and Stokic (2008) may explain the
much lower fall rate compared to that in the current study. A study conducted in a UK
community rehabilitation hospital with similar demographic characteristics (the mean
age of patients was 82.0 years, average length of stay was 26.9 days and 9.3% of
patients had a primary neurological diagnosis) to those of the current study and
reported a falls rate of 12 falls/1000 bed days (Vassallo et al., 2004). The definitions of
the primary diagnoses categories were not reported.

The fall ID for sub-acute services at BHS may tend to be higher as a result of the high
number of falls sustained in ICC. This unit is a geriatric evaluation management (GEM)
unit.

A GEM unit is ‘‘a ward that admits frail older inpatients for a process of

multidisciplinary assessment, review and therapy’’ (Ellis & Langhorne, 2004, p.46).
There are little published data about fall rates specifically for GEM units. In one study
investigating the effects of a multi-strategy falls prevention program in four aged care
wards (acute care of the elderly, GEM and restorative care) the baseline fall rate was
12.5 falls/1000 bed days and the post-intervention fall rate reduced to 10.1 falls/1000
bed days (Fonda, Cook, Sandler, & Bailey, 2006). The average age of patients in that
study was 82.4 years and the median length of stay was 20.7 days. There was no subanalysis for GEM and the case mix of the patients was not reported. In the current
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study the high fall rate for ICC may have been a result of the high proportion of patients
with cognitive impairment, highlighting the need for effective fall prevention
interventions for this patient group.

The significant decrease in the fall ID in IRP may have resulted from several factors:
the effectiveness of the intervention strategies (falls documentation and volunteer
program) in preventing falls; increased staff awareness of fall prevention as a result of
the education associated with the intervention strategies; and a natural variation in fall
incidence. In addition, there may have been a Hawthorne effect, where IRP staff had
an increased awareness of fall prevention as a result of participating in the volunteer
diversional therapy program. The magnitude of the decrease in the IRP fall incidence
rate is similar to findings reported in a previous study which used volunteers to
observe, orient and engage high fall risk patients in conversation and other activities
(Donoghue, Graham, Mitten-Lewis, Murphy, & Gibbs, 2005).

Volunteers observed

patients in a specific four-bed room and no falls occurred while the volunteers were
present. In addition the study reported a significant decrease in the fall rate for the
ward from 15.6 falls/1000 bed days (pre-intervention) to 8.8 falls/1000 bed days
following the introduction of the volunteer observers. A possible explanation for the
reduced falls observed with the introduction of the volunteer program may be that the
volunteer observers and the associated staff education increased awareness of fall
prevention throughout the ward.

In the volunteer diversional therapy program less than half of the patient participants
sustained a fall. Twelve of the 40 fallers identified in the repeat audit period were
involved in the volunteer diversional therapy pilot program.

Indirect effects of the

volunteer program may have contributed to the overall decrease in the fall ID in IRP.
For example, increased staff awareness of falls may have led to the significant
decrease in the number of unwitnessed falls in IRP from the baseline audit (91.6%) to
the repeat audit (75.4%). The increased patient observation may have been due to
increased staff vigilance as a result of participating in the volunteer program and the
associated education.

The use of volunteers may also have provided staff with

additional time for monitoring and care of patients, resulting in an overall increase in
patient observation. Further work involving a control group, a larger sample size, more
volunteer coverage and targeting the program towards patients known to be fallers is
needed to determine the direct contribution of the volunteer diversional therapy
program in preventing falls. A randomised controlled trial (RCT) would provide the best
evidence concerning the effects of the volunteer program on fall ID.
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The fall ID for all admissions in ICC was lower in the repeat audit (24.63 falls/1000 bed
days) compared with the baseline audit (29.06 falls/1000 bed days), with this result
being borderline significant. The reduced degree of effectiveness of the prevention
strategies in the repeat audit period on ICC, compared to IRP, may have been
influenced by the following factors. Firstly, the lack of a clear significant effect on the
fall ID in ICC may have been the result of differences between the two audit cohorts. In
ICC the repeat audit cohort had a significantly higher median number of comorbidities
compared with the baseline audit cohort. This finding indicates that the participants in
the repeat audit were more medically complex and possibly more frail and therefore at
greater risk of falls compared with the participants in the baseline audit. Secondly, the
way in which the electronic sensor alarm was implemented as a prevention strategy
may have limited the effectiveness of this intervention. In a previous study for this
thesis the electronic sensor alarm system was effective in reducing the fall ID in a
smaller cohort of patients with cognitive impairment (Chapter 5). In that study there
was a significant difference in the fall ID while the electronic sensor alarm was in place
compared with a pre-intervention period; however the overall effect on the fall ID for all
admissions for ICC was not evaluated. The implementation of the electronic sensor
alarm as a fall prevention strategy during the time of the repeat audit may have varied
from that in the earlier electronic sensor alarm study.

In the repeat audit a high

proportion of participants received a sensor alarm (71.4%).

However it was not

possible to distinguish between the implementation of the previously available floor
sensor mats and the electronic sensor alarm unit which were used for some patients
during this period.

The three electronic sensor alarm units used in the electronic

sensor alarm study were also available for use during the repeat audit. However, they
may not have been implemented for the patients who would have benefited most from
this system. Nursing staff selected those patients that received the electronic sensor
alarm and the selection criteria may have varied from those criteria used in the
electronic sensor alarm study. Difficulties for nursing staff in establishing criteria for
determining which patients will benefit from a bed-exit alarm has been previously
reported (Hubbartt, Davis, & Kautz, 2011). Further work is needed to evaluate the
effects of the increased availability and implementation of the electronic sensor alarm
units on the fall incidence and fall-related injury in ICC.

In the baseline and repeat audits in the current study, most falls (>95%) resulted in
minor or no injury to the participant.

There was no significant difference in the

proportion of participants who sustained moderate to extreme injuries between the
repeat audit (n=5, 2.8%) and baseline audit (n=10, 4.6%). This finding is similar to the
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findings of a prospective observational study evaluating the relationship of falls to injury
in geriatric rehabilitation wards (Vassallo, Vignaraja, Sharma, Briggs, & Allen, 2005a).
In that study there were 73 (30%) injurious falls, with only five (6.8%) falls that resulted
in a serious injury (involving a fracture). It is difficult to make comparisons of injurious
falls across studies as the proportion of injurious falls varies depending on the type of
definition used. A systematic review of injurious falls in randomised controlled fall
prevention trials found no standard for defining, measuring or documenting injurious
falls in the 41 included studies (Schwenk et al., 2012). Further work over a longer
period and with larger sample sizes is needed to evaluate the effects on injury rates of
the interventions used in the current study, because of the reduced power in
determining differences in injuries, which occur in a relatively small proportion of falls.

Thirty-six percent of participants in the current study experienced their first fall within
the first week of being admitted and another 20% of first falls occurred during the
second week. This finding is similar to those of the baseline audit (Chapter 3), where
39% of participants sustained their first fall within the first week and another 25%
during the second week of their admission.

The initial two weeks of patient

rehabilitation has been previously associated with the greatest risk of falling (Vassallo,
Sharma, Briggs, & Allen, 2003). That study examined the characteristics of early and
late fallers, reporting that 64.2% of all fallers experienced their first fall during the first
two weeks of their admission. Patients may be at increased risk of falling early in their
admission as a result of a preceding acute illness and/or due to participating in their
rehabilitation. Patients may be more susceptible to falling during this time because of
weakness, impaired balance or confusion as a result of their illness and adjusting to
their new ward environment and staff. The findings of the current study reinforce the
importance of focusing on preventing falls in the early part of a patient’s admission.
However, 25 participants (36.2%) who fell, sustained their first fall 3 or more weeks
after admission and 10 participants (23.8%) who fell only once during their admission,
fell more than 6 weeks after admission. These results show that falls can occur at any
time and that attention to fall prevention needs to be maintained throughout the
admission.

Patients who fell had significantly longer lengths of stay compared with non-fallers, in
both the baseline and repeat audits in the current study. Recurrent fallers also had
significantly longer lengths of stay compared with single fallers. Increased lengths of
stay are likely to be associated with higher medical costs and increased morbidity and
mortality (Bates, Pruess, Souney, & Platt, 1995). Effective strategies to prevent falls
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and fall-related injuries for patients in sub-acute settings may help to reduce lengths of
stay and provide significant cost benefits.

There was a high proportion of falls which were unwitnessed in both the baseline
(93.1%) and repeat (83.4%) audits, suggesting that the participants were not being
directly supervised.

Methods which enable staff to detect when patients are moving

out of bed or chair in the absence of nursing staff, may be useful in preventing falls
and fall-related injury.

Two studies for this thesis have evaluated strategies for

increased observation, bed-exit alarms (Chapter 5) and a volunteer companion
program (chapter 6), and the effectiveness on reducing the rate of falls for patients in a
sub-acute setting.

Further research investigating the effectiveness of surveillance

strategies for patients at high fall risk would help to address the large proportion of falls
which occur unobserved in sub-acute settings.

7.4.2 Clinical effectiveness of the fall risk assessment tool
In a previous study for this thesis, it was demonstrated that the TNH-STRATIFY and
associated falls documentation were more effective than the BHS-FRAT in targeting
specific strategies for the risk factors of cognitive impairment, mobility impairment and
incontinence/frequent toileting (Chapter 4). The current study has demonstrated that
the improved targeting of prevention strategies for those risk factors has been
sustained beyond the duration of the documentation study.

The use of the TNH-

STRATIFY and associated falls documentation to target interventions is important in
the context of being able to individualise falls prevention interventions (Oliver, 2008;
Oliver et al., 2010). Without a mechanism to target interventions, the only approach is
to introduce multifactorial fall prevention interventions universally or to all patients
perceived to be high fall risk. This approach may lead to specific interventions being
implemented for people who do not require the intervention, which may mean that
limited or costly resources are being used unnecessarily. The identification of risk and
risk factors enables targeting of fall prevention interventions for those patients for
whom they may be the most effective and beneficial (Hill, 2009; Lea et al., 2012). In
the current study the FRAT reassessment rate after a fall was significantly higher in the
repeat audit compared with the baseline audit.

This finding is important as it

demonstrates that the significant increase in FRAT reassessment, reported in the
documentation study for this thesis (Chapter 4), was sustained. Reassessment of fall
risk after a fall is part of fall prevention guidelines (Australian Commission on Safety
and Quality in Healthcare, 2009; Victorian Quality Council, 2004), as fall risk can
increase or change over time (e.g. new acute health problem). The continued falls
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documentation compliance indicates improved staff awareness of the importance of fall
risk reassessment, which allows for the identification and management of any changes
in a patient’s fall risk status and may help to prevent or reduce further falls.

7.4.3 Risk factors predictive of falls and implementation of risk-related fall
prevention strategies
In the current study the risk factors of cognitive impairment and incontinence were
significant predictors for being a faller compared with a non-faller. Participants with
cognitive impairment were shown to have 2.2 times the risk of falling compared to
participants without cognitive impairment. This finding is consistent with the baseline
audit (Chapter 3) in which participants with cognitive impairment were found to be 2.3
times more likely to fall compared with participants who are cognitively intact. Similar
results have also been reported in previous literature. An Australian study examining
data over a 10 year period reported that risk factors for in hospital falls included
dementia (RR 1.7, 95%CI 1.6, 1.8) and delirium (RR 1.8, 95%CI 1.6, 2.0) (He, Dunton,
& Staggs, 2012). In another study investigating characteristics associated with falls in
patients with cognitive impairment in a rehabilitation setting, the risk of falling for
patients with cognitive impairment was shown to be higher than for patients who were
cognitively intact (OR 3.75, 95%CI 2.58, 5.45)(Vassallo et al., 2009). In the repeat
audit in the current study, cognitive impairment was not identified as a significant risk
factor for recurrent falls in the negative binomial regression analyses.

This result

suggests that the specific strategies implemented for cognitive impairment may have
been effective in reducing the risk of recurrent falls for this group of participants.
The prevalence of cognitive impairment in this sub-acute setting and the identification
of cognitive impairment as a risk factor for falls highlights the need for appropriate fall
prevention strategies for this clinical group.

A significantly higher proportion of

participants with cognitive impairment received an appropriate risk-related fall
prevention strategy in the repeat audit (67.7%) compared with the baseline audit
(24.1%). While this result indicates a greater focus on the appropriate management of
patients with cognitive impairment, additional fall prevention strategies that were
included on the FRAT (e.g. low-low beds) or may have been a part of routine practice
(e.g. medication review) were not evaluated for their effectiveness.

The studies in this thesis (Chapters 4-6) evaluated three strategies for improving the
targeting and management of falls, in particular for patients with cognitive impairment.
The results of these studies suggest that the prevention strategies implemented were
effective for patients with cognitive impairment, particularly in reducing recurrent falls.
Several other studies have included people with cognitive impairment, among other
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patients, and have shown an overall reduction in falls (Fonda et al., 2006; Haines et al.,
2004; Healey et al., 2004).

However, none of these studies specifically targeted

patients with cognitive impairment and they did not report sub-group analyses for
patients with cognitive impairment. Those studies used multifactorial programs and as
such were not able to provide information about the effectiveness of the individual
components of the programs (Cumming et al., 2008; Haines et al., 2004; Healey et al.,
2004; Stenvall et al., 2007).

One RCT has investigated the effects of a patient

education intervention in a sample including patients who were cognitively intact and
patients who were cognitively impaired (Haines et al., 2011). That study included three
intervention arms: one group received the complete program (patient education
materials using a DVD and booklet, and 1:1 follow up with a health professional); one
group received the patient education materials only; and one group received usualcare-only. In that study the rate of falls was significantly lower among participants with
intact cognitive function. However, the participants with impaired cognitive function
who were allocated to the complete program sustained a significantly higher rate of
injurious falls/1000 patient days than participants in the control group (7.49 vs. 2.89).
These results highlight the importance of sub-group analyses for patients with cognitive
impairment when evaluating the effectiveness of fall prevention strategies.

Previous studies including patients with cognitive impairment may have shown overall
reductions in falls rates for all patients, however, the interventions may have been
ineffective and may even have increased the risk of harm for patients with cognitive
impairment. The findings of the current study and the previous studies for this thesis
are important as they provide evidence for the effectiveness of fall prevention
strategies, in particular for patients with cognitive impairment.

Further research is

needed to evaluate other fall prevention interventions currently used in sub-acute
services at BHS and in other sub-acute settings more generally, to determine which are
effective in the prevention of falls and should continue to be included in a fall
prevention program.

In the repeat audit in the current study, participants who were incontinent or required
frequent toileting were 2.4 times more likely to fall compared with participants who were
continent. Participants who were incontinent or required frequent toileting were also
2.6 times more likely to be a recurrent faller compared with being a single faller. The
prevalence of incontinence/frequent toileting was significantly lower in the repeat audit
(61.4%) compared with the baseline audit (80.1%). This may have been the result of
the inclusion of participants with indwelling catheters in the incontinent classification on
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the BHS-FRAT in the baseline audit and not in the repeat audit. A study involving
inpatients of medical, surgical, rehabilitation and GEM wards in three acute care
hospitals and one sub-acute care facility reported the prevalence of urinary
incontinence in hospital settings to range from 10.5% to 43% (Ostaszkiewicz,
O'Connell, & Millar, 2008). In a case controlled study in acute and rehabilitation elderly
care wards, the need for help for toileting/incontinence/diarrhoea was shown to be a
significant risk factor for being a faller compared to a non-faller (Gluck, Wientjes, & Rai,
1996). In the current study, risk-related fall prevention strategies were implemented for
significantly higher proportions of participants with incontinence/frequent toileting in the
repeat audit, compared with the baseline audit.

Several hospital multifactorial fall prevention programs, including strategies to promote
continence, have shown significant reductions in falls. In a study in elderly care wards
in the UK, Healey et al. (2004) included assessment and management of urinary tract
problems as part of their successful intervention for preventing falls. In another study
in an aged care setting, the review of toileting protocols and practices was a part of an
effective multifactorial falls prevention program (Fonda et al., 2006). In a study in an
acute hospital setting patients who were toileted regularly had fewer falls than patients
who were not toileted frequently (Bakarich, McMillan, & Prosser, 1997).

The

effectiveness of the fall prevention strategies for incontinence/frequent toileting in the
current study were not evaluated and so further investigation of the assessment,
management and evidence-based strategies for incontinence in sub-acute settings is
required.

In the repeat audit in the current study, mobility impairment and a lower Barthel
admission score increased the likelihood for a participant to be a recurrent faller
compared with a single faller. Factors related to impaired mobility, such as impaired
gait, muscle weakness, decreased mobility of lower limbs and poor coordination or
balance, have been shown to be associated with a greater risk of falling (Creditor,
1993; Lord, Sherrington, Menz, & Close, 2007; Moreland, Richardson, Goldsmith, &
Clase, 2004). Participants with higher Barthel scores were slightly less likely to be a
recurrent faller compared with being a single faller. This result is consistent with a
previous study which investigated patients’ characteristics associated with falls in a
post-acute rehabilitation setting (Guillemin et al., 2008). In that study recurrent fallers
were shown to have significantly lower Barthel scores on admission compared with
single fallers (OR 0.99, 95% CI 0.97, 0.99, p=0.001).
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In the current study the use of two or more psychotropic medications was a significant
risk factor for falls and recurrent falls in the baseline audit, however it was not
significant in the repeat audit.

There were a significantly higher proportion of

participants taking two or more psychotropic medications in the repeat audit (34.2%)
than in the baseline audit (16.7%). The increase in psychotropic use during the repeat
audit was not ward-specific.

It is possible that the effects of the fall prevention

intervention studies for this thesis may have minimised some of the effects of the
increase in psychotropic medication usage. However, the high proportion of patients
taking two or more psychotropic medications is concerning, as increased psychotropic
medication usage has been associated with an increased risk of falling, fractures and
delirium (Hartikainen, Lonnroos, & Louhivuori, 2007; Hill & Wee, 2012). There is a
need for further research to evaluate alternatives to the initial prescribing of
psychotropic medications and approaches to reducing dosages if these medications
are already being taken. Studies in rehabilitation and long-term care settings involving
medication review have shown that the implementation of a fall focused pharmaceutical
intervention program decreased falls by up to 47% and decreased the use of
cardiovascular drugs, analgesics, psychoactive medications, sedatives and hypnotics
(Haumschild, Karfonta, Haumschild, & Phillips, 2003; Zermansky et al., 2006). Nonpharmacological approaches and/or non-psychotropic medical interventions should be
considered as an alternative to psychotropic drug use (Hill & Wee, 2012).

7.4.4 Limitations
There were several limitations to the current study.

In this study fall events were

captured using only the hospital incident reporting system. Several limitations have
been associated with this reporting method previously, including under-reporting and/or
reporting inaccuracy (Haines, Massey, Varghese, Fleming, & Gray, 2009; Hill et al.,
2010). Fluctuations in reporting, differences in fall reporting cultures between wards
and bias in the falls data recorded may have concealed changes in the true fall rate
and impacted on the evaluation of the fall interventions in this study. The problem of
the poor capture of falls events by hospital incident reporting systems has been
discussed in Chapter 3 (Section 3.4) and in the previous literature (Sari, Sheldon,
Cracknell, & Turnbull, 2007; Shorr et al., 2008; Sutton, Standen, & Wallace, 1994).
The combination of incident reports, medical records and patient and staff report of falls
has recently been shown to provide improved accuracy in the documentation of fall
events compared with that of a hospital incident reporting system in isolation (Hill et al.,
2010). However, to date most falls prevention studies in the hospital setting have used
only incident report systems to determine falls outcomes, because of the assumption
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that they provided an accurate data source. Secondly, the classification of cognitive
impairment was based on the TNH-STRATIFY cognitive rating and/or MMSE score.
The validity of the TNH-STRATIFY cognitive ratings has not been tested and while the
MMSE is a standardised test, it was not always completed in the current study. The
procedure for the assessment of a patient’s cognitive function varied between subacute wards and was not a mandatory component of the admission assessment.
Medical and nursing staff were able to use clinical judgment as to whether a patient
required formal cognitive assessment, however this may have resulted in cognitive
deficits going undetected. It would be useful for all older patients in the sub-acute
wards to have a standardised assessment of cognitive function on admission to
understand the degree of impairment and the cognitive domains affected.

Understanding the patient’s cognitive function would enable the targeting of appropriate
interventions and evaluation of the effectiveness of those interventions. Thirdly, the
two audits involved different sample sizes and were conducted at different times of the
audit year. Differing staff and participant characteristics may have confounded the
comparisons in the current study. Another possible limitation of the current study was
the reliance on documentation of implementation of strategies as the evidence that fall
prevention strategies were implemented.

Although a strategy may have been

documented as being implemented, this may not always have been the case. There is
a need for further work involving a prospective study comparing the documentation of
fall prevention implementation with actual fall prevention practice, i.e. if the intervention
was actually implemented and if so instituted in the most effective way.

7.4.5 Conclusions
The findings of the current study indicated that the combined effects of the three fall
prevention strategies: the implementation of the TNH-STRATIFY fall risk assessment
tool and associated falls documentation; the use of the electronic sensor alarm units;
and the volunteer diversional therapy program; were effective in reducing falls in subacute services at BHS. The proportion of recurrent fallers and the incidence of fallrelated injury did not change as a result of the combination of prevention strategies.
The implementation of the falls documentation alongside specific, risk-related fall
prevention strategies demonstrated improved targeting of fall prevention for patients
with cognitive impairment, incontinence or impaired mobility. There was a high level of
assessment of fall risk on admission and increased fall risk reassessment following a
fall. The findings of the current study are important as they demonstrate sustained
improvements in the assessment and management of falls and provide evidence for fall
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prevention strategies which are effective for reducing fall risk, particularly in cognitively
impaired patients.
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Chapter 8 Discussion

Older people in sub-acute settings fall frequently (Healey et al., 2008b) and are at risk
of sustaining serious fall-related injuries (Formiga et al., 2008). Many falls can be
prevented and reducing falls and harm from falls for older people in hospital is a priority
(Moller, 2003). When research for this thesis commenced there was limited evidence
for effective fall prevention interventions for older patients in sub-acute hospitals. Many
patients in sub-acute settings are cognitively impaired, adding to the challenge of
providing effective fall prevention practice. Cognitive impairment is associated with an
increase in the risk of falls and fall-related injury and recent research indicates that
different approaches to falls prevention may be required for patients with cognitive
impairment compared to those without cognitive impairment (Haines et al., 2011).
Despite this, many studies evaluating fall prevention in hospitals have either excluded
patients with cognitive impairment or, when they are included, there has been no subgroup analysis for this population. The lack of evidence for fall prevention interventions
for patients with cognitive impairment represents a major gap in the previous research.
The findings reported in this thesis provide the first evidence for effective fall prevention
interventions for older patients with cognitive impairment in a sub-acute setting.

8.1 Overview of the major findings of this research
The primary aim of this research was to facilitate evidence-based fall prevention
practices in the sub-acute services at Ballarat Health Services (BHS). To address this,
the secondary aims of this thesis were to identify the incidence, associated risk factors
and management of falls in sub-acute services (Chapter 3) and to implement and
evaluate fall prevention strategies which were driven by data on identified local risk
factors and which addressed gaps in fall prevention practice that had been identified
(Chapters 4-6). The intervention studies addressed three key aspects of fall prevention
practice: fall risk assessment; evaluation of the effectiveness of fall prevention
interventions; and the recognition of cognitive impairment as a significant fall risk factor
and the tailoring of fall prevention strategies for these patients.
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These intervention studies included:
•

implementation and evaluation of the TNH-STRATIFY fall risk assessment tool
(FRAT) and associated falls documentation (Chapter 4);

•

implementation and evaluation of an electronic sensor alarm system for
patients with cognitive impairment (Chapter 5); and

•

evaluation of the feasibility and acceptability of a volunteer diversional therapy
program for patients with cognitive impairment (Chapter 6).

8.1.1 Impact of fall risk factors in a sub-acute setting
In this thesis cognitive impairment was shown to significantly increase the risk of falling
and for recurrent falls (Chapter 3).

The effect of cognitive impairment on increasing

the risk for falling more than once is important, as a substantial contribution to the total
number of falls came from recurrent fallers. These findings are consistent with the
previous literature, in which cognitive impairment has been well recognised as an
important risk factor for falls in hospitals (Härlein, Halfens, Dassen, & Lahmann, 2010;
Morrison et al., 2011).

8.1.2 The role of fall risk assessment in a sub-acute setting
Identifying fall risk includes understanding the fall risk factors specific to the setting, the
assessment of patients for the presence of modifiable risk factors, prompting riskrelated fall prevention interventions and reassessing the patient if a fall occurs.

A

recently developed tool, the TNH-STRATIFY, validated in an acute hospital setting
(Barker, Kamar, Graco, Lawler, & Hill, 2011b), but not previously investigated in the
sub-acute hospital setting, was compared to the existing FRAT at BHS (the BHSFRAT).

Results showed that the TNH-STRATIFY, combined with fall risk and fall

prevention documentation and associated staff education, was more effective in
targeting interventions for the important and prevalent risk factors of cognitive
impairment, incontinence and mobility impairment, compared with the BHS-FRAT
(Chapter 4). The use of a FRAT to individualise fall prevention interventions for each
patient is possibly the most important function of a FRAT in a sub-acute setting
(Australian Commission on Safety and Quality in Healthcare, 2009).

The TNH-

STRATIFY and associated falls documentation package were associated with a
significantly higher fall risk reassessment rate following a fall. Fall risk reassessment is
important, given the high rate of recurrent falls in this setting and the potential for
changes in the patient’s fall risk status throughout their admission.
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In this thesis, the TNH-STRATIFY predictive accuracy was poor and the accuracy was
not significantly different from the BHS-FRAT (Chapter 4).

These findings are

consistent with previous criticisms of the limited prediction accuracy and clinical benefit
of FRATs as prediction tools (Haines, Hill, Walsh, & Osborne, 2007b; Oliver & Healey,
2009). Although, the TNH-STRATIFY was not operationally useful as a fall prediction
tool, it demonstrated good inter-rater reliability, had simple score calculation and was
quick and easy to complete.

8.1.3 Preventing falls in a sub-acute setting
The limited evidence for effective fall prevention interventions in sub-acute settings
(Cameron et al., 2012), the findings of the risk factor profile of fallers identified in
Chapter 3, and the lack of any previous evaluation of the fall prevention strategies
routinely used in the BHS sub-acute services, led to the studies described in Chapters
5 and 6. These intervention studies addressed the substantial gap in the research
evidence for effective fall prevention interventions for patients with cognitive
impairment.

Many falls by cognitively impaired patients in sub-acute hospitals are not witnessed
(Lee & Stokic, 2008).

Methods of increasing staff awareness of when patients with

cognitive impairment are moving out of bed or chair without nursing staff presence may
be useful in gaining quick attention by staff, and thereby reducing risk of falls. Chapter
5 investigated the effectiveness of an electronic sensor alarm. Results demonstrated
that the electronic sensor alarm system, combined with the associated education, was
effective in reducing the risk of falls for patients with cognitive impairment. The system
was also generally acceptable to nursing staff.

There has been an increasing emphasis on identifying strategies that might achieve
better care and outcomes for patients with cognitive impairment in hospital (Alzheimer's
Society UK, 2009; Department of Health and Ageing, 2006). The final intervention
strategy for this thesis demonstrated the acceptability and feasibility of a volunteer
diversional therapy program for patients with cognitive impairment (Chapter 6),
however, it did not have a significant effect on the rate of falls. This study found that
the volunteer program was well accepted by nursing staff, volunteers, patients and their
carers.

Overall, the qualitative feedback indicated positive experiences with the

volunteer program and positive patient outcomes relating to improved person-centred
care were reported.
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8.1.4 Effectiveness of data driven fall prevention practice
The combination of data driven interventions addressing fall risk assessment and fall
prevention in this thesis were effective in significantly reducing the fall rate in this subacute setting, when fall rates were compared prior to and after the series of
interventions. Fall prevention strategies were shown to be effective for reducing the
risk of falls for patients with cognitive impairment. However, the interventions reported
in this thesis did not significantly change the rate of fall-related injuries or the proportion
of recurrent fallers.

8.2 Clinical implications
The studies for this thesis found that cognitive impairment was prevalent and had a
significant impact on the risk of falling for patients in this sub-acute setting. These
findings highlight that for fall prevention programs to be effective in the sub-acute
hospital setting, the assessment and management of patients with cognitive
impairment is crucial. An essential component of providing effective care for patients
with cognitive impairment is the identification and differentiation of cognitive impairment
on and throughout their admission to hospital. Routine screening to assess the
patient’s cognitive function using a standardised tool, such as the Mini-Mental State
Examination (Folstein, Folstein, & McHugh, 1975) or the Confusion Assessment
Method (Inouye et al., 1990), on and throughout a patient’s admission may be
beneficial.

In the studies incorporated in this thesis, the TNH-STRATIFY was effective as a fall risk
factor checklist, identifying modifiable fall risk factors and targeting individualised
interventions to address those risk factors. Issues with predictive accuracy and validity
suggest that the use of the TNH-STRATIFY as a fall prediction tool is not practical or
beneficial in a sub-acute setting. While these studies indicate that TNH-STRATIFY
was effective as a risk factor checklist, this tool was developed in an acute setting and
contained some risk factors, such as drug/alcohol abuse, which may be less relevant in
a sub-acute setting (Barker et al., 2011a). Further research evaluating a modified
version of the TNH-STRATIFY (based on the risk factors identified in the studies for
this thesis) may be useful.

The sustained improvements in fall risk reassessment and documentation of
interventions indicate that the TNH-STRATIFY and associated documentation were
both feasible and acceptable for use by nursing staff.

The integration of fall risk

assessment and a package of interventions in the daily nursing care plan allowed for
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the assessment and management of fall risk within each nursing shift and nursing staff
were accountable for implementation. Further research is required to determine which
fall preventions strategies are effective for patients in sub-acute settings and should be
included in the package of interventions.

The studies for this thesis indicated that strategies for increased observation (electronic
sensor alarm and the volunteer diversional therapy program) may be feasible and
effective for improving the care and reducing adverse events for patients with cognitive
impairment, who have a high fall risk. In one of the studies in this thesis, the use of an
electronic sensor alarm was shown to be an effective intervention for reducing falls in
patients with cognitive impairment (Chapter 5). The specific inclusion criteria for the
electronic sensor alarm study (the combination of cognitive impairment, mobility
impairment, incontinence and/or the need for frequent toileting, identified as high fall
risk and having sustained a fall during the current and/or consecutive hospital
admission) may mean that the electronic alarm system may be applicable in other subacute settings, in which patients meet these same criteria. Consideration of the costs
is a key factor in the feasibility and sustainability of implementing the electronic alarm
system in other settings.

Future studies should evaluate the cost benefits of

implementing the electronic system to provide further evidence supporting the
implementation of this intervention, given the moderate cost involved in purchasing and
maintaining these systems.

A second study for this thesis demonstrated the feasibility and acceptability of a
volunteer diversional therapy program, which may have the potential to reduce the risk
of falls for the patients with cognitive impairment. A volunteer companion or observer
program, which is able to provide person-centred care, is likely to be applicable for
other sub-acute settings, in particular for settings with a high proportion of patients with
cognitive impairment. The feasibility and sustainability of a volunteer program requires
dedicated volunteer program coordination resources and organisational support.

The problem of falls varies across patient groups and settings and difficulties with
translating fall prevention evidence from one setting into practice in another
environment have been identified (Haines & Waldron, 2011). A strength of the studies
for this thesis was the implementation of actions based on the findings of research into
the fall rate and fall risk factors which was performed in this sub-acute setting. The
realities of health care practice in the sub-acute wards, such as the need to use
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existing resources (e.g. electronic sensor alarm system), helped to guide the studies
for this thesis and, as such, have contributed to the sustainability of the interventions.

Fall prevention programs in sub-acute settings need a strong focus on effective
interventions for patients with cognitive impairment. It is important to recognise that
some fall prevention interventions that may be effective in reducing the risk of falls for
patients who are cognitively intact, may not be effective for patients with cognitive
impairment (Haines et al., 2011).

8.3 Limitations
8.3.1 Design and sample size
Randomised controlled trials (RCTs), in conjunction with meta-analysis of RCTs, are
widely seen as the gold standard for research evidence. There have been a small
number of RCTs of fall risk assessment and prevention conducted in hospital settings,
however the difficulties of recruiting sufficient patients for RCTs have been
acknowledged (Blanton et al., 2006; Oliver, Healey, & Haines, 2010). Although the
intervention studies in this thesis did not use an RCT design, the study designs
implemented were selected to provide experimental rigor within the limited resources
available to undertake these studies (no research funding was received for these
studies). However, the findings from these studies do provide valuable information for
clinicians to use in informing their practice and as a basis for future studies that may
incorporate these interventions in an RCT.

In this thesis fall data were collected primarily from the hospital incident reporting
system and comparisons with fall rates in the literature were based on the limited
information available at that time.

The problem of poor capture of fall events by

hospital incident reporting systems has been discussed in Chapter 3 (Section 3.4) and
in previous literature (Hill et al., 2010; Sari, Sheldon, Cracknell, & Turnbull, 2007; Shorr
et al., 2008). Therefore, the analysis of reported falls based on one data source is
recognised as a limitation for the studies in this thesis. When the research for this
thesis began, most fall prevention studies conducted in the hospital setting used only
incident report systems to determine fall outcomes and this was considered to be an
accurate source of data. Future studies should incorporate strategies to maximise the
capture of fall event data or utilise multiple data sources to achieve this.

The volunteer diversional therapy pilot (Chapter 6) would have benefited from greater
participant numbers. This study identified positive elements from the feasibility and
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acceptability perspective, however, a larger trial is needed to evaluate the effect of
increased patient observation by volunteers on fall rates.

The importance of reducing falls is driven by the need to reduce serious fall-related
injuries, such as fractures, head injuries and death (Moller, 2003). The impact of the
interventions on fall-related injuries was not clear due to the small sample sizes and
low incidence of serious fall-related injuries in the studies for this thesis. An RCT or a
cluster RCT involving very large sample sizes would be required to detect significant
changes in the rate of serious fall-related injuries in this setting and was not feasible
within the scope of this thesis.

8.3.2 Sample bias
The participants for the studies in this thesis were recruited from the sub-acute wards
at BHS, a large 700-bed regional hospital in the state of Victoria in Australia. Patient
cohorts may vary between sub-acute settings (Oliver et al., 2010) and the
generalisability of the results of the current studies to other sub-acute settings is
uncertain. For example, the selection of the GEM unit for the trial of the electronic
sensor alarm system was based on the high proportion of patients with cognitive
impairment and of recurrent fallers. The electronic sensor alarm system may be less
effective in other sub-acute units with lower proportions of patients with cognitive
impairment or recurrent fallers. However, the findings of the current studies provide
important information to guide fall prevention practice in sub-acute settings generally, in
particular for patients with cognitive impairment.

8.6 Future research
In future investigations of the prevention of falls in sub-acute settings, there are several
research projects that could be undertaken to build on the findings from the studies in
this thesis. These include:
a) Studies to investigate interventions for the fall risk factors shown to be
significantly associated with falls in this setting, that were not able to be
specifically addressed in this thesis. These risk factors included: the use of two
or more psychotropic medications; mobility impairment; and incontinence or the
need for frequent toileting. Possible studies may include:

a. A fall focused pharmaceutical intervention involving a review of
psychotropic medication use, education for nursing and medical staff on
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precautions for drug administration and guidelines for medication dosing
and selection.

Medication review, especially with a focus on

psychotropic medications, appears to be effective in reducing falls in
acute

and

sub-acute

hospital

settings

(Haumschild,

Karfonta,

Haumschild, & Phillips, 2003; Peterson et al., 2005).

b. A fall prevention exercise program comprising strengthening, balance
and flexibility exercises to address mobility or balance impairments.
Exercise in the sub-acute hospital setting has previously been shown to
be effective (Cameron et al., 2012), although these results were based
on a small number of studies with small sample sizes.

c. Routine assessment of incontinence and implementation of toileting
regimes may be beneficial in a sub-acute setting. Several multifactorial
fall prevention programs incorporating toileting procedures and/or
routine urine analysis have been effective in reducing falls in sub-acute
settings (Fonda, Cook, Sandler, & Bailey, 2006; Healey, Monro,
Cockram, Adams, & Heseltine, 2004).

Studies of these interventions should also effectively address and be able to
differentiate between the needs of patients who are cognitively intact and those
with cognitive impairment.
interventions

to

It would also be useful for studies investigating

prospectively

compare

the

documentation

of

the

implementation of fall prevention strategies with actual fall prevention practice.

b) Further research to evaluate the effects of the electronic sensor alarm system
on the incidence of falls and serious fall-related injury would be useful.

A

cluster RCT or large conventional RCT would be required to enable sufficient
numbers to be recruited to provide stronger evidence.

c) Research involving standardised cognitive screening tools to assess patients’
cognitive function and the implications for fall risk and fall prevention.

An

important component of such research would be the assessment of cognitive
impairment at the time of a fall (not only on admission) and its importance in
contributing to the fall.
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d) Future evaluations of fall prevention interventions, including an economic
analysis to examine the cost benefits associated with implementing the
intervention compared with the cost of falls, may provide evidence for resource
allocation for fall prevention and be a mechanism for ensuring sustainability of
interventions.

Future research into fall prevention in sub-acute services needs to address the issues
related to outcomes ascertainment. Interventions and outcomes should be reported
using the taxonomy developed by ProFaNE (Lamb, Jorstad-Stein, Hauer, & Becker,
2005). Future studies, when choosing the form of data collection, need to take into
consideration the problems of under-reporting and the potential for bias in the data
which are captured.

8.7 Conclusions
Fall prevention interventions, guided by data on local risk factors and fall prevention
practice, were successfully implemented and sustained and a significant reduction in
the rate of falls was reported across two units in a sub-acute hospital setting. The
findings from the studies presented in this thesis provide important evidence for the
prevention of falls in a sub-acute setting. This thesis is the first to report the use of the
TNH-STRATIFY in a sub-acute setting. Improvements in fall risk reassessment and in
the targeting of fall prevention interventions were significant and sustained. This thesis
is the first report of the effectiveness of an electronic sensor alarm system to reduce
the rate of falls for patients with cognitive impairment in a sub-acute setting. A personcentred care volunteer diversional therapy program, recognising the individual needs
and wants of patients with cognitive impairment was shown to be both feasible and
acceptable. These studies provide the first evidence for interventions that are effective
in reducing the risk of falling for patients with cognitive impairment in a sub-acute
setting.
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Appendix 1 BHS-FRAT
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Appendix 2 Falls prevention strategies form
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Appendix 3 Ethics
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Appendix 4 Residual plots for negative binomial
regression – baseline audit
a) Residual plots - univariate analyses for all patients

(i) previous falls

(ii) cognitively impairment

(iii) mobility impairment

(iv) incontinence

(v) psychotropics (≥ 2)

(vi) vision impairment
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(vii) Total number of medications

(viii) Barthel

b) Residual plots - multivariate analyses for all patients

final model - cognition impairment + psychotropic (≥2) + Barthel

c) Residual plots - univariate analyses for fallers only

(i) previous falls

(ii) cognitive impairment
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(iii) mobility

(iv) incontinence

(v) psychotropics (≥ 2)

(vi) vision impairment

(vii) total number of medications

(viii) Barthel
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d) Residual plots - multivariate analyses for fallers only

final model – cognitively impairment + psychotropic (≥2)
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Appendix 5 Journal manuscript
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Appendix 6 Proximate instructions

FALL PREVENTION
SYSTEMS
WIRELESS
SYSTEM
Manufactured in Australia by Assistive Technologies Pty. Ltd.

Thank you for purchasing a Proxi-Mate Wireless System. There are only a few simple
installation steps for your Proxi-Mate before you can start experiencing the true benefits of a
Proxi-Mate system.

Please read both the Installation and Operating instructions
carefully. Every Proxi-Mate system comes with a 12 month
warranty

INSTALLATION INSTRUCTIONS
To install your Proxi-Mate Wireless System please follow the simple steps below:

Step 1
Remove all parts from the box and ensure that you have the following:
-

Proxi-Mate Wireless Sensor Unit

-

Black power cord

-

Proxi-Mate Pager

-

9 Volt Battery
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Step 2 (if using Proxi-Mate Wall Bracket)
Sit the Proxi-Mate Unit in Proxi-Mate Wall Bracket, ensuring that the wall bracket is in a
position where the unit will be able to reach the desired position of the sensor, the power
point and nurse call point.

Step 3
Connect the black power cord to the Proxi-Mate Unit and turn Power on at power point.
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Step 4
Insert 9 volt battery into the back of the pager.

Your Proxi-Mate Wireless System is now installed, simply follow the operating
instructions for use

OPERATING INSTRUCTIONS
Now that you have completed the installation of your Proxi-Mate Wireless System it is now
ready for use. Simply follow the appropriate operating instructions.

If you have a Proxi-Mate Bed Sensor
The Proxi-Mate Bed Sensor allows you to monitor your resident while in bed. The Bed
Sensor is specially designed so that it cannot be detected by the patient.
Step 1
Place the Proxi-Mate Bed Sensor across the top of the mattress so that when the
individual lies on the bed their lower back will be on top of the sensor.
Step 2
Make the bedclothes, leaving the plug on the end on the Bed Sensor overhanging the side.
Connect the Bed Sensor to the Proxi-Mate unit using the grey cable supplied. Ensure all cords
are not creating a trip hazard.
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Step 3
Position the individual in the bed and make sure they are settled. Once the individual is
settled press the Power button to turn on the Proxi-Mate. Wait for lights A and B to
stop flashing and ensure all three lights are on.

Step 4
The Proxi-Mate is now activated, when the individual rises the Proxi-Mate Pager and the
Proxi-Mate Unit will sound an alarm.
Step 5
To reset the unit simply press the button on the pager and also the Power button on the
Proxi-Mate Wireless Unit, the system is now ready to be used again

There is no need to reposition the bed sensor, simply switch on the Proxi-Mate and ProxiMate Pager when the individual is ready and settled to activate the Proxi-Mate Unit.

PLEASE NOTE THAT PROXI-MATE IS AN AID ONLY AND
DOES NOT REPLACE ADEQUATE SUPERVISION
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If you have a Proxi-Mate Chair Sensor
Step 1
Place the Chair Sensor on the base of the chair where the individual will be seated, ensuring
that the plug on the side of the Chair Sensor is hanging out of either the back or side of the
chair.

Step 2
Seat the individual.
Step 3
Connect the Chair Sensor to the Proxi-Mate unit using the grey cable supplied.
Step 4
To activate, press the Power button to turn on the Proxi-Mate. Wait for lights A and B
to stop flashing and ensure all three lights are on.

There is no need to reposition the bed sensor, simply switch on the Proxi-Mate and ProxiMate Pager when the individual is ready and settled to activate the Proxi-Mate Unit.

PLEASE NOTE THAT PROXI-MATE IS AN AID ONLY AND DOES NOT
REPLACE ADEQUATE SUPERVISION
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Appendix 7 Bed alarm monitoring form

PATIENT:
DATE

TIME

UR#:
ALARM
TYPE
Bed
Chair
Infra red

Bed
Chair
Infra red

Bed
Chair
Infra red

Bed
Chair
Infra red

Bed
Chair
Infra red

ALARM

PATIENT
LOCATION

Alarm activated by
patient
Alarm not activated
Pt observed prior to
alarm activation
Call bell activated
Alarm activated by
other person
Alarm activated by
patient
Alarm not activated
Pt observed prior to
alarm activation
Call bell activated
Alarm activated by
other person
Alarm activated by
patient
Alarm not activated
Pt observed prior to
alarm activation
Call bell activated
Alarm activated by
other person
Alarm activated by
patient
Alarm not activated
Pt observed prior to
alarm activation
Call bell activated
Alarm activated by
other person
Alarm activated by
patient
Alarm not activated
Pt observed prior to
alarm activation
Call bell activated
Alarm activated by
other person
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Patient in bed
Patient in
chair
Sitting on
edge of bed
Out of bed
Out of chair
Patient in bed
Patient in
chair
Sitting on
edge of bed
Out of bed
Out of chair
Patient in bed
Patient in
chair
Sitting on
edge of bed
Out of bed
Out of chair
Patient in bed
Patient in
chair
Sitting on
edge of bed
Out of bed
Out of chair
Patient in bed
Patient in
chair
Sitting on
edge of bed
Out of bed
Out of chair

NURSE
ID

Appendix 8 Staff focus group outline – Electronic
sensor alarm trial

•

Positive and negative aspects of the bed sensor mat pilot program and
associated documentation

•

Discussion of evidence from audits of medical records/incident reports and bed
sensor mat documentation

•

Review of implementation process

•

-

feedback on education process

-

assess staff perception of usefulness of bed sensor mats

-

identify obstacles to implementation of the bed sensor mats

Ideas for improvement
-

call bell system

-

bed sensor mat stability in bed

-

bed sensor mat connections
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Appendix 9 Bed alarm – staff survey form

BED ALARM – STAFF EVALUATION FORM
I have used the bed alarm system ______ times
No

Statements

Strongly
Agree

Agree

Neutral

Bed alarm
1
I found the bed alarms useful to monitor
patients getting out of bed
2
I can identify patients who would benefit from
having a bed alarm
Operating the bed alarm
3
I am able to set up and operate the bed alarm
system
4
I found the bed alarm easy to use
Education
5
I was given education about how to use the
bed alarms
6
I was able to get additional help to use the
bed alarm system
Satisfaction
7
Overall I was satisfied with the bed alarm
system

259

Disagree

Strongly
Disagree

NA

Comments

What were the best things about the bed alarms?
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
What things were wrong with the bed alarms? If possible please provide
solutions.
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................

If you could change or improve anything about the bed alarms, what would it be?

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
Thank you very much for your feedback!!
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Appendix 10 Participation Information sheets and
consent form
a) Patient/carer consent

Participant Information Sheet - Patient/Carer
Ballarat Health Services
Full Project Title:

FALLS RISK ASSESSMENT AND MINIMISATION IN
SUB-ACUTE SERVICES AT BALLARAT HEALTH
SERVICES – DIVERSIONAL THERAPY VOLUNTEER
PILOT PROGRAM

Location:

Ballarat Health Services

Principal Researcher:

Associate Professor Bev Phillips, Ballarat Health Services
and La Trobe Rural Health School, Faculty of Health
Sciences, La Trobe University, Ph. (03) 53203994, email
bevph@bhs.org.au
Professor Keith Hill, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University, Ph. (03) 94953233,
email keith.hill@nh.org.au
Anna Wong Shee, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University and Ballarat Health
Services, Ph. (03) 53203504, email annaw@bhs.org.au

Associate Researcher:

Student Researcher:

1.

Introduction

You are invited to take part in this pilot program which aims to implement a diversional
therapy volunteer program to add value to the hospital experience and care and reduce
falls and fall-related injury for patients with memory or thinking difficulties. You are
invited to participate in the project as you are a patient and or a carer who may
participate in the diversional therapy program and may be involved in providing
feedback regarding the program.
This Participant Information Sheet tells you about the research project. It explains what
is involved to help you decide if you would like to take part.
Please read this information carefully. Ask questions about anything that you do not
understand or want to know more about. Before deciding whether or not to take part,
you might want to talk about it with a relative, friend or local health worker.
Participation in this research is voluntary. If you don’t wish to take part, you don’t have
to.
If you decide you want to take part in the research project, you or your carer will be
asked to sign the consent section. By signing it you are telling us that you:
•

Understand what you have read;

•

Consent to take part in the research project;

•

Consent to be involved in the procedures described;
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•

Consent to the use of your personal and health information as described.

You will be given a copy of this Participation Information Sheet and Consent Form to
keep.
2.

What is the purpose of this research project?

The aim of this pilot program is to implement a diversional therapy volunteer program in
Inpatient Rehabilitation services at Ballarat Health Services. This pilot program will aim
to improve the understanding and management of people with memory or thinking
difficulties and reduce their risk of falling.
This pilot program will involve the education and training of volunteers in diversional
therapy with and care for people with memory or thinking difficulties, and the
implementation and evaluation of the diversional therapy program.
The results of this research will be used by the student researcher Anna Wong Shee to
obtain a Doctorate of Philosophy research degree at La Trobe University, supervised
by Associate Professor Bev Phillips and Professor Keith Hill.
3. What does participation in this research project involve?
If you participate in the project, a volunteer will be with you for 3 hours in the afternoon
on week days whilst you are a patient in Inpatient Rehabilitation. The volunteer
working with you may not be the same person each day. The volunteer will help to
orient you to time and place and will involve you in activities to help your memory or
thinking problems, such as reading the newspaper. The volunteer will help to make
sure you have enough to drink and that you are using your glasses and/or hearing
aides as appropriate. You will participate in the program until you are discharged or
choose to discontinue.
If you participate in the project you and/or your carer will be invited to participate in a
structured interview. The interview will be held at the Queen Elizabeth Centre, Ballarat
Health Services, following the completion of your involvement in the pilot program.
During the interview you will be invited to contribute your perspective on the various
aspects of the pilot program. This information will be used in the evaluation of the
effectiveness and feasibility of the pilot program. There will be a note-taker attending
the interview who will record the discussion. Your name will initially be attributed to the
notes recorded, however it will be deleted 4 weeks after the interview.
4.

What are the possible benefits?

This pilot program will implement changes to the management of patients with memory
or thinking difficulties. If you choose to participate in the project you will be able to
make a contribution to the development of changes being implemented. The pilot
program is aimed to be of benefit to patients with memory or thinking difficulties,
including providing a safer environment and a reduction in falls and fall-related injuries.
5. What are the possible risks?
It is unlikely that there will be any risk to you if you decide to participate in this project.
The interview will be related to the pilot program processes and no personal or
sensitive information will be recorded.
If you become upset or distressed as a result of your participation in the research, the
researcher is able to arrange for counselling or other appropriate support. Any
counselling or support will be provided by staff who are not members of the research
team.

262

6.

Do I have to take part in this research project?

Participation in this research project is voluntary. If you do not wish to take part, you do
not have to. If you decide to take part and later change your mind, you are free to
withdraw from the project at the time you change your mind.
If you decide to withdraw, please notify a member of the research team. You will be
asked to sign a Withdrawal of Consent form.
If you decide to withdraw 4 weeks or longer after participating in the interview, your
responses will not be able to be withdrawn as your name will have been removed from
the interview record.
Your decision whether to take part or not, or to take part and then withdraw, will not
affect your ongoing care provided at Ballarat Health Services or your relationship with
the researchers.
7. How will I be informed of the final results of this research project?
Following the completion of the project, you may request a copy of a summary report
by contacting the principal researcher listed at the beginning of this information sheet.
After the research project is completed in December 2011, the results will be submitted
to La Trobe University as part of a thesis and a copy will be supplied to Ballarat Health
Services. Reports will also be provided to the Governance and Risk Management
committee and Falls Minimization Working Group at Ballarat Health Services. No
individuals or their responses will be identified in any report.
8. What will happen to information about me?
Any information obtained in connection with this research project that can identify you
will remain confidential and will only be used for the purpose of this research project. It
will only be disclosed with your permission, except as required by law.
During the project data will be stored in a lockable cupboard in the student researcher’s
office at the Queen Elizabeth Centre, Ballarat Health Services and electronic data will
be stored on the student researcher’s password protected area on the Ballarat Health
Services internal computer server. Only the principal and student researchers will have
access to these data. The signed Consent forms will be stored in a lockable cupboard
in the principal researcher’s office at the Queen Elizabeth Centre, Ballarat Health
Services, until the project is completed. At the completion of the project all data will be
securely stored at Ballarat Health Services until disposal. The information obtained in
this project will be kept for 5 years, after which disposal will occur using the confidential
waste management system at Ballarat Health Services or secure removal of electronic
data.
The data collected will be analysed and presented in a way that you will not be able to
be identified. In any publication and/or presentation, information will be provided in
such a way that you cannot be identified, except with your permission.
9. Can I access research information kept about me?
In accordance with relevant Australian and/or Victorian privacy and other relevant laws,
you have the right to access the information collected and stored by the researchers
about you. Please contact one of the researchers named at the end of this document if
you would like to access your information.
In addition, in accordance with regulatory guidelines, the information collected in this
research project will be kept for at least 5 years. You must be aware that the
information collected about you may at some point not be able to be identified once the
identifying information has been removed.
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Is this research project approved?
The ethical aspects of this research project have been approved by the Ballarat Health
Services and St John of God Healthcare Human Research Ethics Committee and the
Faculty of Health Sciences Human Ethics Committee at La Trobe University.
This project will be carried out according to the National Statement on Ethical conduct
in Human Research (2007) produced by the National Health and Medical Research
Council of Australia. This statement has been developed to protect the interests of
people who agree to participate in human research studies.
10. Who can I contact?
If you want any further information concerning this project or if you have any problems
which may be related to your involvement in the project, you can contact the principal
researcher:
Associate Professor Bev Phillips 53203994 or email bevph@bhs.org.au
If you have any complaints about any aspect of the project, the way it is being
conducted or any questions about being a research participant in general, then you
may contact either:
Secretary, Ballarat Health Services and St John of God Healthcare Human Research
Ethics Committee, Level 3 Yuille House, Ballarat Health Services, Drummond St North,
Ballarat, VIC 3350 (ph. 5320 4278); or Secretary, Faculty Human Ethics Committee,
Faculty of Health Sciences, La Trobe University, VIC 3086 (ph. 94793573).
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Participant Consent Form - Patient
Full Project Title:

FALLS RISK ASSESSMENT AND MINIMISATION IN SUBACUTE SERVICES AT BALLARAT HEALTH SERVICES –
DIVERSION THERAPY VOLUNTEER PILOT PROGRAM

I have read, or have had this document read to me in a language that I understand,
and I understand the purposes, procedures and risks of this research project as
described within it.
I have had an opportunity to ask questions and I am satisfied with the answers I have
received.
I freely agree to participate in the diversional therapy program and the interview being
conducted as part of this research project, as described.
I understand that I am free to withdraw from the project at any time, however that my
responses in the interview will not be able to be withdrawn as they will be recorded
anonymously.
I agree that research data provided by me may be included in a thesis, presented at
conferences and published in journals on the condition that neither my name nor any
other identifying information is used.
I understand that I will be given a signed copy of this document to keep.
Participant’s name (printed): ……………………………………………………
Signature

Date

Participant’s name (printed): ……………………………………………………
Verbal consent given – Signature

Date

Declaration by researcher*: I have given a verbal explanation of the research project,
its procedures and risks and I believe that the participant has understood that
explanation.
Researcher’s name (printed): ……………………………………………………
Signature

Date

Name of Student Supervisor: ……………………………………………………
Signature

Date
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Participant Consent Form – Carer/Guardian
Full Project Title:

FALLS RISK ASSESSMENT AND MINIMISATION IN SUBACUTE SERVICES AT BALLARAT HEALTH SERVICES –
DIVERSION THERAPY VOLUNTEER PILOT PROGRAM

I am the carer/guardian (please circle) for .......................................
I have read, or have had this document read to me in a language that I understand,
and I understand the purposes, procedures and risks of this research project as
described within it.
I have had an opportunity to ask questions and I am satisfied with the answers I have
received. I give my permission for .................................. to participate in this research
project according to the conditions outlined in this document.
I freely agree to participate in the interview being conducted as part of this research
project, as described.
I understand that I am free to withdraw from the project at any time, however that my
responses in the interview will not be able to be withdrawn as they will be recorded
anonymously.
I agree that research data provided by me may be included in a thesis, presented at
conferences and published in journals on the condition that neither my name nor any
other identifying information is used.
I understand that I will be given a signed copy of this document to keep.
Participant’s name (printed): ……………………………………………………
Signature

Date

Declaration by researcher*: I have given a verbal explanation of the research project,
its procedures and risks and I believe that the participant has understood that
explanation.
Researcher’s name (printed): ……………………………………………………
Signature

Date

Name of Student Supervisor: ……………………………………………………
Signature

Date

266

b) Volunteer consent

Participant Information Sheet - Volunteer
Ballarat Health Services
Full Project Title:

Falls risk assessment and minimisation in sub-acute
services at Ballarat Health Services – Diversional
therapy volunteer pilot program

Location:

Ballarat Health Services

Principal Researcher:

Associate Professor Bev Phillips, Ballarat Health Services
and La Trobe Rural Health School, Faculty of Health
Sciences, La Trobe University, Ph. (03) 53203994, email
bevph@bhs.org.au

Associate Researcher:

Professor Keith Hill, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University, Ph. (03) 94953233,
email keith.hill@nh.org.au
Anna Wong Shee, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University and Ballarat Health
Services, Ph. (03) 53203504, email annaw@bhs.org.au

Student Researcher:

11. Introduction
You are invited to take part in this pilot program which aims to implement a diversional
therapy volunteer program to add value to the hospital experience, care and reduce
falls and fall-related injury for patients with memory or thinking difficulties. You are
invited to participate in the project as you are a volunteer who may be involved in the
implementation of the diversional therapy program and in providing feedback on the
program.
This Participant Information Sheet tells you about the research project. It explains what
is involved to help you decide if you would like to take part.
Please read this information carefully. Ask questions about anything that you do not
understand or want to know more about. Before deciding whether or not to take part,
you might want to talk about it with a relative, friend or local health worker.
Participation in this research is voluntary. If you don’t wish to take part, you don’t have
to.
If you decide you want to take part in the research project, you will be asked to sign the
consent section. By signing it you are telling us that you:
•

Understand what you have read;

•

Consent to take part in the research project;

•

Consent to be involved in the procedures described;

•

Consent to the use of your information as described.

You will be given a copy of this Participation Information Sheet and Consent Form to
keep.
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12. What is the purpose of this research project?
The aim of this pilot program is to implement a diversional therapy volunteer program in
Inpatient Rehabilitation services at Ballarat Health Services. This pilot program will aim
to improve the understanding and management of people with memory or thinking
difficulties and reduce their risk of falling.
This pilot program will involve the education and training of volunteers in diversional
therapy and care for people with memory or thinking difficulties, and the
implementation and evaluation of the diversional therapy program.
The results of this research will be used by the student researcher Anna Wong Shee to
obtain a Doctorate of Philosophy research degree at La Trobe University, supervised
by Associate Professor Bev Phillips and Professor Keith Hill.
13. What does participation in this research project involve?
If you take part in this pilot program you will undergo training and education in the care
for people with memory or thinking problems and diversional therapy. The training will
be two sessions. The first session (1 hour) will involve education from the Cognition
Clinical Nurse Consultant, Diversional Therapist and the Project Officer. The second
session (2 hours) will involve orientation to the ward and supervision of your initial
patient visit. The Diversional Therapist or the Project Officer will supervise the second
session. There will be no cost to you for these sessions. You will be assigned to work
on a one to one basis with a patient between 2pm and 5pm on the weekday/s that you
are available. You will help to orient the patient to time and place and involve them in
activities to help improve their memory or thinking problems, such as reading the
newspaper. You will help to make sure the patient has enough to drink and that their
glasses and/or hearing aides are in working order.
If you participate in the project you will also be invited to participate in a structured
interview. The interview will be held at the Queen Elizabeth Centre, Ballarat Health
Services following the completion of your involvement in the pilot program. During the
interview you will be invited to contribute your perspective on the various aspects of the
pilot program. This information will be used in the evaluation of the effectiveness and
feasibility of the pilot program. There will be a note-taker attending the interview who
will record the discussion. Your name will initially be attributed to the notes recorded,
however it will be deleted 4 weeks after the interview.
14. What are the possible benefits?
This pilot program will implement changes to the management of patients with memory
or thinking difficulties. If you choose to participate in the project you will be able to
make a contribution to the development of changes being implemented. The potential
benefits if you become a volunteer for the diversional therapy pilot program include:
you will be a part of a project that is researching the benefits of volunteers assisting
patients with memory or thinking problems in hospital; you will have the opportunity to
contribute in a worthwhile way to the care and well being of people with memory or
thinking problems; you will work as part of a team; you will develop new skills and
confidence particularly in communication with people with memory or thinking
problems; you may gain personal satisfaction through helping others; and you may
develop new friendships. As a result of the education provided in this project you will
be more informed about falls and falls prevention, in particular with respect to patients
with memory or thinking difficulties, delirium or dementia. The pilot program is aimed to
be of benefit to patients with memory or thinking difficulties, including providing a safer
environment and a reduction in falls and fall-related injuries.
15. What are the possible risks?
It is unlikely that there will be any risk to you if you decide to participate in this project.
The interview will be related to the pilot program processes and no personal or
sensitive information will be discussed in the interview.
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If you become upset or distressed as a result of your participation in the research, the
researcher is able to arrange for counselling or other appropriate support. Any
counselling or support will be provided by staff who are not members of the research
team.
16. Do I have to take part in this research project?
Participation in this research project is voluntary. If you do not wish to take part, you do
not have to. If you decide to take part and later change your mind, you are free to
withdraw from the project at the time you change your mind.
If you decide to withdraw, please notify a member of the research team. You will be
asked to sign a Withdrawal of Consent form.
If you decide to withdraw 4 weeks or longer after participating in the interview, your
comments will not be able to be withdrawn as your name will have been removed from
the interview record.
Your decision whether to take part or not, or to take part and then withdraw, will not
affect your relationship with the researchers or your involvement with Ballarat Health
Services.
17. How will I be informed of the final results of this research project?
Following the completion of the project, you may request a copy of a summary report
by contacting the principal researcher listed at the beginning of this information sheet.
After the research project is completed in December 2011, the results will be submitted
to La Trobe University as part of a thesis and a copy will be supplied to Ballarat Health
Services. Reports will also be provided to the Governance and Risk Management
committee and Falls Minimization Working Group at Ballarat Health Services. No
individuals or their responses will be identified in any report.
18. What will happen to information about me?
Any information obtained in connection with this research project that can identify you
will remain confidential and will only be used for the purpose of this research project. It
will only be disclosed with your permission, except as required by law.
During the project interview data will be stored in a lockable cupboard in the student
researcher’s office at the Queen Elizabeth Centre, Ballarat Health Services or on the
student researcher’s password protected area on the Ballarat Health Services internal
computer server. Only the principal and student researchers will have access to these
data. The signed Consent forms will be stored in a lockable cupboard in the principal
researcher’s office at the Queen Elizabeth Centre, Ballarat Health Services, until the
project is completed. At the completion of the project all interview data will be securely
stored at Ballarat Health Services until disposal. The information obtained in this
project will be kept for 5 years, after which disposal will occur using the confidential
waste management system at Ballarat Health Services or secure removal of electronic
data.
The data collected from interviews will be analysed and presented in a way that you will
not be able to be identified. In any publication and/or presentation, information will be
provided in such a way that you cannot be identified, except with your permission.
19. Can I access research information kept about me?
In accordance with relevant Australian and/or Victorian privacy and other relevant laws,
you have the right to access the information collected and stored by the researchers
about you. Please contact one of the researchers named at the end of this document if
you would like to access your information.
In addition, in accordance with regulatory guidelines, the information collected in this
research project will be kept for at least 5 years. You must be aware that the
information collected about you may at some point not be able to be identified once the
identifying information has been removed, four weeks following collection.
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20. Is this research project approved?
The ethical aspects of this research project have been approved by the Ballarat Health
Services and St John of God Healthcare Human Research Ethics Committee and the
Faculty of Health Sciences Human Ethics Committee at La Trobe University.
This project will be carried out according to the National Statement on Ethical conduct
in Human Research (2007) produced by the National Health and Medical Research
Council of Australia. This statement has been developed to protect the interests of
people who agree to participate in human research studies.
21. Who can I contact?
If you want any further information concerning this project or if you have any problems
which may be related to your involvement in the project, you can contact the principal
researcher:
Associate Professor Bev Phillips 53203994 or email bevph@bhs.org.au
If you have any complaints about any aspect of the project, the way it is being
conducted or any questions about being a research participant in general, then you
may contact either:
Secretary, Ballarat Health Services and St John of God Healthcare Human Research
Ethics Committee, Level 3 Yuille House, Ballarat Health Services, Drummond St North,
Ballarat, VIC 3350 (ph. 5320 4278); or
Secretary, Faculty Human Ethics Committee, Faculty of Health Sciences, La Trobe
University, VIC 3086 (ph. 94793573).
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Participant Consent Form - Volunteers
Full Project Title:

FALLS RISK ASSESSMENT AND MINIMISATION IN SUBACUTE SERVICES AT BALLARAT HEALTH SERVICES –
DIVERSION THERAPY VOLUNTEER PILOT PROGRAM

I have read, or have had this document read to me in a language that I understand,
and I understand the purposes, procedures and risks of this research project as
described within it.
I have had an opportunity to ask questions and I am satisfied with the answers I have
received.
I freely agree to participate in the implementation of the diversional therapy program
and in the interview being conducted as part of this research project, as described.
I understand that I am free to withdraw from the project at any time, however that my
comments in the interview will not be able to be withdrawn as they will be recorded
anonymously.
I agree that research data provided by me may be included in a thesis, presented at
conferences and published in journals on the condition that neither my name nor any
other identifying information is used.
I understand that I will be given a signed copy of this document to keep.
Participant’s name (printed): ……………………………………………………
Signature

Date

Declaration by researcher*: I have given a verbal explanation of the research project,
its procedures and risks and I believe that the participant has understood that
explanation.
Researcher’s name (printed): ……………………………………………………
Signature

Date

Name of Student Supervisor: ……………………………………………………
Signature

Date
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c) Staff consent

Participant Information Sheet - Staff
Ballarat Health Services
Full Project Title:

Falls risk assessment and minimisation in sub-acute
services at Ballarat Health Services – Diversional
therapy volunteer pilot program

Location:

Ballarat Health Services

Principal Researcher:

Associate Professor Bev Phillips, Ballarat Health Services
and La Trobe Rural Health School, Faculty of Health
Sciences, La Trobe University, Ph. (03) 53203994, email
bevph@bhs.org.au
Professor Keith Hill, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University, Ph. (03) 94953233,
email keith.hill@nh.org.au
Anna Wong Shee, School of Physiotherapy, Faculty of
Health Sciences, La Trobe University and Ballarat Health
Services, Ph. (03) 53203504, email annaw@bhs.org.au

Associate Researcher:

Student Researcher:

22. Introduction
You are invited to take part in this pilot program which aims to implement a diversional
therapy volunteer program to add value to the hospital experience, care and reduce
falls and fall-related injury for patients with memory or thinking difficulties. You are
invited to participate in the project as you are a volunteer who may be involved in the
implementation of the diversional therapy program and in providing feedback on the
program.
This Participant Information Sheet tells you about the research project. It explains what
is involved to help you decide if you would like to take part.
Please read this information carefully. Ask questions about anything that you do not
understand or want to know more about. Before deciding whether or not to take part,
you might want to talk about it with a relative, friend or local health worker.
Participation in this research is voluntary. If you don’t wish to take part, you don’t have
to.
If you decide you want to take part in the research project, you will be asked to sign the
consent section. By signing it you are telling us that you:
•
•
•
•

Understand what you have read;
Consent to take part in the research project;
Consent to be involved in the procedures described;
Consent to the use of your information as described.

You will be given a copy of this Participation Information Sheet and Consent Form to
272

keep.
23. What is the purpose of this research project?
The aim of this pilot program is to implement a diversional therapy volunteer program in
Inpatient Rehabilitation services at Ballarat Health Services. This pilot program will aim
to improve the understanding and management of people with memory or thinking
difficulties and reduce their risk of falling.
This pilot program will involve the education and training of volunteers in diversional
therapy and care for people with memory or thinking difficulties, and the
implementation and evaluation of the diversional therapy program.
The results of this research will be used by the student researcher Anna Wong Shee to
obtain a Doctorate of Philosophy research degree at La Trobe University, supervised
by Associate Professor Bev Phillips and Professor Keith Hill.
24. What does participation in this research project involve?
If you take part in this pilot program you will undergo training and education in the care
for people with memory or thinking problems and diversional therapy. The training will
be two sessions. The first session (1 hour) will involve education from the Cognition
Clinical Nurse Consultant, Diversional Therapist and the Project Officer. The second
session (2 hours) will involve orientation to the ward and supervision of your initial
patient visit. The Diversional Therapist or the Project Officer will supervise the second
session. There will be no cost to you for these sessions. You will be assigned to work
on a one to one basis with a patient between 2pm and 5pm on the weekday/s that you
are available. You will help to orient the patient to time and place and involve them in
activities to help improve their memory or thinking problems, such as reading the
newspaper. You will help to make sure the patient has enough to drink and that their
glasses and/or hearing aides are in working order.
If you participate in the project you will also be invited to participate in a structured
interview. The interview will be held at the Queen Elizabeth Centre, Ballarat Health
Services following the completion of your involvement in the pilot program. During the
interview you will be invited to contribute your perspective on the various aspects of the
pilot program. This information will be used in the evaluation of the effectiveness and
feasibility of the pilot program. There will be a note-taker attending the interview who
will record the discussion. Your name will initially be attributed to the notes recorded,
however it will be deleted 4 weeks after the interview.
25. What are the possible benefits?
This pilot program will implement changes to the management of patients with memory
or thinking difficulties. If you choose to participate in the project you will be able to
make a contribution to the development of changes being implemented. The potential
benefits if you become a volunteer for the diversional therapy pilot program include:
you will be a part of a project that is researching the benefits of volunteers assisting
patients with memory or thinking problems in hospital; you will have the opportunity to
contribute in a worthwhile way to the care and well being of people with memory or
thinking problems; you will work as part of a team; you will develop new skills and
confidence particularly in communication with people with memory or thinking
problems; you may gain personal satisfaction through helping others; and you may
develop new friendships. As a result of the education provided in this project you will
be more informed about falls and falls prevention, in particular with respect to patients
with memory or thinking difficulties, delirium or dementia. The pilot program is aimed to
be of benefit to patients with memory or thinking difficulties, including providing a safer
environment and a reduction in falls and fall-related injuries.
26. What are the possible risks?
It is unlikely that there will be any risk to you if you decide to participate in this project.
The interview will be related to the pilot program processes and no personal or
sensitive information will be discussed in the interview.
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If you become upset or distressed as a result of your participation in the research, the
researcher is able to arrange for counselling or other appropriate support. Any
counselling or support will be provided by staff who are not members of the research
team.
27. Do I have to take part in this research project?
Participation in this research project is voluntary. If you do not wish to take part, you do
not have to. If you decide to take part and later change your mind, you are free to
withdraw from the project at the time you change your mind.
If you decide to withdraw, please notify a member of the research team. You will be
asked to sign a Withdrawal of Consent form.
If you decide to withdraw 4 weeks or longer after participating in the interview, your
comments will not be able to be withdrawn as your name will have been removed from
the interview record.
Your decision whether to take part or not, or to take part and then withdraw, will not
affect your relationship with the researchers or your involvement with Ballarat Health
Services.
28. How will I be informed of the final results of this research project?
Following the completion of the project, you may request a copy of a summary report
by contacting the principal researcher listed at the beginning of this information sheet.
After the research project is completed in December 2011, the results will be submitted
to La Trobe University as part of a thesis and a copy will be supplied to Ballarat Health
Services. Reports will also be provided to the Governance and Risk Management
committee and Falls Minimization Working Group at Ballarat Health Services. No
individuals or their responses will be identified in any report.
29. What will happen to information about me?
Any information obtained in connection with this research project that can identify you
will remain confidential and will only be used for the purpose of this research project. It
will only be disclosed with your permission, except as required by law.
During the project interview data will be stored in a lockable cupboard in the student
researcher’s office at the Queen Elizabeth Centre, Ballarat Health Services or on the
student researcher’s password protected area on the Ballarat Health Services internal
computer server. Only the principal and student researchers will have access to these
data. The signed Consent forms will be stored in a lockable cupboard in the principal
researcher’s office at the Queen Elizabeth Centre, Ballarat Health Services, until the
project is completed. At the completion of the project all interview data will be securely
stored at Ballarat Health Services until disposal. The information obtained in this
project will be kept for 5 years, after which disposal will occur using the confidential
waste management system at Ballarat Health Services or secure removal of electronic
data.
The data collected from interviews will be analysed and presented in a way that you will
not be able to be identified. In any publication and/or presentation, information will be
provided in such a way that you cannot be identified, except with your permission.
30. Can I access research information kept about me?
In accordance with relevant Australian and/or Victorian privacy and other relevant laws,
you have the right to access the information collected and stored by the researchers
about you. Please contact one of the researchers named at the end of this document if
you would like to access your information.
In addition, in accordance with regulatory guidelines, the information collected in this
research project will be kept for at least 5 years. You must be aware that the
information collected about you may at some point not be able to be identified once the
identifying information has been removed, four weeks following collection.
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31. Is this research project approved?
The ethical aspects of this research project have been approved by the Ballarat Health
Services and St John of God Healthcare Human Research Ethics Committee and the
Faculty of Health Sciences Human Ethics Committee at La Trobe University.
This project will be carried out according to the National Statement on Ethical conduct
in Human Research (2007) produced by the National Health and Medical Research
Council of Australia. This statement has been developed to protect the interests of
people who agree to participate in human research studies.
32. Who can I contact?
If you want any further information concerning this project or if you have any problems
which may be related to your involvement in the project, you can contact the principal
researcher:
Associate Professor Bev Phillips 53203994 or email bevph@bhs.org.au
If you have any complaints about any aspect of the project, the way it is being
conducted or any questions about being a research participant in general, then you
may contact either:
Secretary, Ballarat Health Services and St John of God Healthcare Human Research
Ethics Committee, Level 3 Yuille House, Ballarat Health Services, Drummond St North,
Ballarat, VIC 3350 (ph. 5320 4278); or
Secretary, Faculty Human Ethics Committee, Faculty of Health Sciences, La Trobe
University, VIC 3086 (ph. 94793573).
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Participant Consent Form - Volunteers
Full Project Title:

FALLS RISK ASSESSMENT AND MINIMISATION IN SUBACUTE SERVICES AT BALLARAT HEALTH SERVICES –
DIVERSION THERAPY VOLUNTEER PILOT PROGRAM

I have read, or have had this document read to me in a language that I understand,
and I understand the purposes, procedures and risks of this research project as
described within it.
I have had an opportunity to ask questions and I am satisfied with the answers I have
received.
I freely agree to participate in the implementation of the diversional therapy program
and in the interview being conducted as part of this research project, as described.
I understand that I am free to withdraw from the project at any time, however that my
comments in the interview will not be able to be withdrawn as they will be recorded
anonymously.
I agree that research data provided by me may be included in a thesis, presented at
conferences and published in journals on the condition that neither my name nor any
other identifying information is used.
I understand that I will be given a signed copy of this document to keep.
Participant’s name (printed): ……………………………………………………
Signature

Date

Declaration by researcher*: I have given a verbal explanation of the research project,
its procedures and risks and I believe that the participant has understood that
explanation.
Researcher’s name (printed): ……………………………………………………
Signature

Date

Name of Student Supervisor: ……………………………………………………
Signature

Date
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d)

Withdrawal of consent

Withdrawal of Consent for Participation in Research

Project Title:

Fall risk assessment and minimization in sub-acute services at
Ballarat Health Services – Diversional therapy volunteer pilot program

I, (the participant), wish to WITHDRAW my consent to participation in the above
research project as described in the Participant Information Sheet. I understand that if I
have already participated in an interview or focus group, data arising from my
participation will be destroyed provided this request is received within 4 weeks of the
completion of my participation in this project. I understand that this notification will be
retained together with my Consent Form as evidence of the withdrawal of my consent
to use the data I have provided specifically for this research project.

Participant’s name (printed):
…………………………………………………………

Signature:
…………………………………………………………

Date:
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Appendix 11 Diversional therapy assessment
DIVERSIONAL THERAPY – ACTIVITIES
(Please choose activities you wish to participate in or have been involved in)
Date: ________________________
Educational
Reading
Current affairs
Quizzes
Newspaper discussion
Book reviews
Crossword puzzles
Computers
Games
Card games
Chess
Checkers
Dominoes
Scrabble
Bingo
Jigsaw puzzles
Dice games
Nature/outings
Walks
Gardening
Sightseeing
Animals/pets
Picnics
Movies/video/theatre
Counter lunch

Comments

UR#:________________________
Patient name: _________________
DOB: _______________________

Sport
Carpet Bowls
Cricket
Golf
Swimming
Bobs
Quoits
Hookey
Football
Tennis

Comments

Creative
Writing
Dancing
Singing
Drama
Poetry
Story telling

Craft
Cooking
Embroidery
Flower arrangement
Knitting
Crochet
Sewing/tapestry
Wood craft
Painting
Ceramics
Clubs & Groups
Senior citizens
RSL
Cultural associations
Ladies Aux luncheon
Other
Television viewing
Listening to radio
Beauty therapy
Exercise group
Massage (hand/foot)
Reminiscence
Shopping

Music
Classical music
Old time sing along
Jazz
Opera
Country & Western
Musicals
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Comments

Appendix 12 Diversional therapy - Patient Activity form
Date
Date
__/__/___

Activity
Type/s
One to one
___________________
___________________
___________________

Response to activity/s

______________________
______________________
______________________

Other assistance
√
menu completion
walking with patient

Other comments

Volunteer
Name:

__________________________
__________________________
__________________________

Signature:

assist with glasses

Date
__/__/___

One to one
___________________
___________________
___________________

assist hearing aids
menu completion
______________________
______________________
______________________

walking with patient

Name:
__________________________
__________________________
__________________________

Signature:

assist with glasses

Date
__/__/___

One to one
___________________
___________________
___________________

assist hearing aids
menu completion
______________________
______________________
______________________

walking with patient

Name:
__________________________
__________________________
__________________________

Signature:

assist with glasses

Date
__/__/___

One to one
___________________
___________________
___________________

assist hearing aids
menu completion
______________________
______________________
______________________

walking with patient
assist with glasses
assist hearing aids
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Name:
__________________________
__________________________
__________________________

Signature:

Appendix 13 Structured interview guides and focus
group questions – Volunteer Diversional therapy
program
a) Patient/carer - Structured interview
• What were the good things about the Diversional therapy program?
• What things didn’t you like about the Diversional therapy program?
• Did you get along with the volunteer that was assigned to you?
• Were the activities in the program enjoyable?
• Are you glad that you participated in this program?
• Do you think this program was worthwhile?
• Do you think this program should be continued?
• What ideas do you have about improving the program?
b) Volunteer - Structured interview
• What were the good things about the Diversional therapy program?
• What things didn’t you like about the Diversional therapy program?
• Did you find the education useful?
• How did you find the orientation process?
• Did you feel like you were part of a team?
• How did you manage the documentation?
• Did you come across any obstacles while taking part in the program?
• Did you get along with the patient that was assigned to you?
• Were the activities in the program enjoyable?
• Are you glad that you participated in this program?
• Do you think this program was worthwhile?
• Do you think this program should be continued?
• What ideas do you have about improving the program?
c) Staff - Focus group questions
• Positive and negative aspects of the diversional therapy pilot program and
associated documentation
• Discussion of evidence from audits of medical records/incident reports and
diversional therapy documentation
• Review of implementation process
- feedback on education process
- review of volunteer roles
- assess staff perception of uptake by patients
- identify obstacles to implementation of the diversional therapy program
• Ideas for improvement
- Logistics of volunteers working on ward
- Maximising use of volunteers
- Resources
- strategies to improve uptake of diversional therapy program
- education
- goal setting
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Appendix 14 Residual plots for negative binomial
regression – repeat audit
a) Residual plots - univariate analyses for all patients

(i) previous falls

(ii) cognitively impairment

(iii) mobility impairment

(iv) incontinence

(v) psychotropics (≥ 2)

(vi) vision impairment
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(vii) Total number of medications

(viii) Barthel

b) Residual plots - multivariate analyses for all patients

final model – cognition impairment + incontinence

c) Residual plots - univariate analyses for fallers only

(i) previous falls

(ii) cognitive impairment
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(iii) mobility

(iv) incontinence

(v) Psychotropics (≥ 2)

(vi) vision impairment

(vii) Total number of medications

(viii) Barthel
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Residual plots - multivariate analyses for fallers only
final model – Barthel, incontinence, mobility
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