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Summary
The thesis investigated the falls risk profile and the incidence of falls in two dementiaspecific residential aged care facilities (low level and high level care) at Ballarat Health
Services, before and after the implementation of a multifactorial falls prevention program,
part of a multi-site research project. Inter-rater reliability of the Falls Risk for Older
People: Residential Care (FROP-Resi) assessment tool was also evaluated.

Ninety-nine residents were included in the initial audit and 77 residents in the repeat
audit. Over 93% of residents were rated at high risk of falls in both audits. There was no
significant association (p=0.241) between the two audits and the proportions of nonfallers, single fallers and recurrent fallers.

The falls rate in the repeat audit (12.7

falls/1,000 bed days) was not significantly different (p=0.772) to that in the baseline audit
(13.0 falls/1,000 bed days).

Using negative binomial regression, the final model predicting fallers included previous
falls history and incontinence in the initial audit (p=0.001) and previous falls history and
assisted/dependent mobility in the repeat audit (p<0.001).

The final model predicting recurrent fallers included previous falls history in the baseline
audit (p=0.025) and previous falls history, assisted/dependent mobility and number of
behavioural/psychological symptoms in the repeat audit (p=0.005).

Inter-rater reliability of the FROP-Resi was moderate (n=26; ICC 0.66). This did not
improve in a repeat study with revised operational definitions (n=19; ICC 0.57). The
FROP-Resi improved discrimination of falls risk level compared with the existing Ballarat
Health Services tool.

The results of these studies highlight the complexity of resident profiles and high falls risk
in dementia-specific residential aged care and provide a basis for further research to
address key falls risk factors and develop and evaluate the effectiveness of targeted falls
prevention interventions. Further research is also required to improve the reliability of the
FROP-Resi in dementia-specific settings.
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Chapter 1 – Introduction
1.1 Background to the problem
The age distribution of the Australian population will change substantially over the next
50 years, with 23-25% of the population projected to be 65 years or older by the year
2056. People aged 85 years or over will comprise 5-7% of Australia’s population
(Australian Bureau of Statistics, 2008). This change in the population demographic will
result in a growth in the demand for residential aged care. In Australia there were a total
of 160,250 residents in mainstream residential aged care services in 2008 (including
respite care). Over half (55%) of the residents were aged 85 years and over, and over
one-quarter (27%) were aged 90 years and over (AIHW, 2009). Ageing of the population
generally, and of the population in residential aged care, is associated with a larger
proportion of these populations being at risk of health related problems that increase with
age, one of which is falls. Moller (2003) projected that an additional 3,320 residential
aged care beds will be required in Australia to meet the demand by 2051, if falls rates
remain unchanged.

Approximately 30-50% of people living in residential aged care facilities (RACFs) fall
each year and 40% of these residents experience recurrent falls (Tinetti, 1987). The agestandardised rate of fall-related injury for persons living in RACFs aged 65 years and
older has been reported to be 7,237 per 100,000 population (Bradley & Pointer, 2008).
With increasing age and frailty, older persons who sustain a hip fracture have a high rate
of morbidity and mortality, with 20% dying within a year of the hip fracture (Zuckerman,
1996). The prevalence of dementia rises from 5% in persons aged 65 years and over to
30% in persons over 80 years of age (Ritchie & Lovestone, 2002). Older persons with
dementia have a two to three fold increase in falls risk when compared to cognitively
intact older persons (Tinetti, Speechley & Ginter, 1988; van Doorn et al., 2003; Oliver,
Daly, Martin & McMurdo, 2004; Anstey, von Sanden & Luszcz, 2006). In the future the
combined impact of an ageing population with increasing frailty and cognitive impairment
will result in an increased incidence of injurious falls.

The average health system costs per falls injury episode were estimated to be $6500 in
2003 in the Australian health care system (Hendrie, Hall, Legge & Arena, 2003). In a
report to the Commonwealth Department of Health and Ageing, Moller (2003) noted that
the total cost attributable to fall related injury will increase almost three-fold to $1,375
million/annum by 2051, if falls rates remain unchanged. Whilst the macro-economic and
epidemiological impact is daunting, the impact of falls on the individual and their families
is equally devastating.
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Although there is a substantial body of research focussed on falls prevention for
community dwelling older persons and growing evidence in the general residential aged
care setting, few studies have specifically addressed the best way to implement falls
prevention programs in dementia-specific populations in residential aged care. Older
persons with diagnosed dementia represent a complex high risk cohort who may require
a different approach to falls minimisation than has been applied to cognitively intact older
people.

This thesis includes two studies investigating falls prevention in two dementia specific
residential aged care facilities at Ballarat Health Services. The incidence of falls, fall
related injury and risk factors for falls were documented and analysed. Compliance with
the Ballarat Health Services Clinical Practice Guideline for falls prevention, in regard to
completion of a falls risk assessment on admission and post-fall, and the documentation
and implementation of falls prevention strategies were reported. One study was
conducted in two phases with a 12 month initial audit completed prior to the
implementation phase of multi-factorial evidence based falls prevention program (the
“STAR” project). A 12 month repeat audit was undertaken during the sustainability phase
of the “STAR” project to provide a longer term view of the impact of the project in the two
dementia-specific RACFs. The second study investigated the reliability of a falls risk
assessment tool, the Falls Risk for Older People in Residential Care (FROP-Resi).
1.2 Aim
To add to the limited falls prevention data available in high falls risk residential aged care
settings.

1.3 Objectives
1.3.1 To identify the characteristics of fallers, falls incidence, risk factors for falls and
compliance with the Ballarat Health Service Clinical Practice Guideline for falls
prevention

in

two

dementia-specific

aged

care

facilities,

prior

to

the

implementation of a multi-centre multifactorial falls prevention program (the
“STAR” project; initial audit).
1.3.2 To evaluate changes in the characteristics of fallers, falls incidence, risk factors
for falls and compliance with the Ballarat Health Services Clinical Practice
Guideline for falls prevention in two dementia-specific aged care facilities
following completion of a multi-centre multifactorial falls prevention program (the
“STAR” project; repeat audit).
1.3.3 To establish the inter-rater reliability of a new tool developed to assess falls risk in
the residential aged care population, the FROP-Resi.
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1.4 Thesis overview
The studies in this thesis were undertaken in two dementia specific RACFs at Ballarat
Health Services, Victoria, Australia. They add to the limited falls prevention data
available in this high falls risk setting.

Chapter 2 provides an overview of the current literature and focuses on the incidence of
falls (both single and recurrent) and fall related injury in the residential aged care setting.
Risk factors for falls are identified and considered specifically in the context of older
persons with dementia living in the residential aged care setting. Falls risk assessment
tools and processes are reviewed and prevention strategies are investigated.

Chapter 3 describes the methods for the two audit phases, including participant
selection criteria, sources of information and the type of data collected in the initial and
repeat audit phases. The statistical analyses undertaken in both audit phases are
detailed. It also describes the intervention phase delivered as part of the Encouraging
Best Practice in Residential Aged Care grant (the “STAR” project) awarded to the
National Ageing Research Institute by the Commonwealth Department of Health and
Ageing. The implementation of the “STAR” project in the two dementia-specific RACFs
was not part of the research activity of this thesis.

Chapter 4 reports the results of the initial and repeat file audits and incident database
review conducted in the two dementia-specific RACFs for a 12 month period prior to and
following the implementation of the “STAR” project.

Chapter 5 describes the inter-rater reliability and predictive validity of a new falls risk
assessment tool, the FROP-Resi. The methods for the study are described within this
chapter. The chapter also compares the proportion of residents classified at high falls
risk using the Ballarat Health Services falls risk assessment tool and the FROP-Resi, as
assessed by one rater.

Chapter 6 provides a summary of the major findings from the studies comprising this
thesis and an overall discussion of the results in the context of the available research
literature. Recommendations for the assessment of falls risk and the implementation of
multifactorial falls prevention strategies for residents with dementia in RACFs are
discussed. Recommendations for establishing the inter-rater reliability of the FROP-Resi
in a larger sample in a non-dementia specific residential aged care setting, prior to
further attempts to implement the tool in a dementia-specific setting are also considered.
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Chapter 2 - Literature Review
2.1 Introduction
The age distribution of the Australian population is changing rapidly. In 2007 Australia's
population was 21 million people, with 13% being 65 years or older (Australian Bureau of
Statistics, 2008). By 2056 Australia's population is projected to increase to between 31
and 43 million people, with around 23% to 25% being 65 years or older (Australian
Bureau of Statistics, 2008). The number of people aged 85 years or over is likely to
increase rapidly over the next 50 years, from 344,000 people in 2007 to between 1.7
million and 3.1 million people in 2056 (Australian Bureau of Statistics, 2008). By then,
people aged 85 years or over will make up 5% to 7% of Australia's population, compared
to only 1.6% in 2007 (Australian Bureau of Statistics, 2008).

The growth in the aged population has seen similar growth in residential aged care. At 30
June 2008, there were 156,549 permanent residents and 3,163 respite residents in
residential aged care in Australia (AIHW, 2009). Around 71% of permanent residents
were women. Over half (55%) of the residents in aged care services at 30 June 2008
were aged 85 years and over and 27% were aged 90 years and over (AIHW 2009). In
2008-09, total direct government expenditure on aged care services was around $10.1
billion. Around two-thirds of that expenditure was directed at residential care, with the
balance being for community care, assessment and information services and services
provided in mixed delivery settings (Productivity Commission, 2011). Although there is
some uncertainty about the future costs of aged care, projections in the 2010
Intergenerational Report are that Australian Government spending on aged care is likely
to increase from 0.8 to 1.8 per cent of Gross Domestic Product by 2050 (Commonwealth
of Australia, 2010).

Falls are of particular concern for older people and are the third leading cause of chronic
disability worldwide, according to the World Health Organisation (Murray and Lopez,
1996). In Australia in 2005-06, 22% (14,825) of all fall injury cases for persons over the
age of 65 occurred in the residential aged care setting (Bradley & Pointer, 2008). The
age-standardised rate of fall injury in residential aged care facilities (RACFs) for persons
aged 65 years and older was 7,237.5 per 100,000 population while the age-standardised
rate of falls injury for older persons living at home was 1,394.9 per 100,000 population
(Bradley & Pointer, 2008). Within the older age groups, the rate of death and injury from
falls rise sharply. A person aged 85 years or over is 40 times more likely to die or be
seriously injured in a fall than someone in the 65 to 69 years age group (Harrison, 2000).
By 2051 the total annual health cost attributable to fall related injury in Australia is
predicted to increase three-fold to $1,375 million and an additional 3,320 residential aged
4

care beds will be required if falls rates remain unchanged (Moller, 2003). Both Federal
and State governments have focussed on policy initiatives to reduce the incidence of
falls in older persons (Victorian Quality Council, 2004; Hill, Vrantsidis, Haralambous,
Fearn, Smith, Murray & Sims, 2004a; Armstrong, Waters, Davis, Harper, Priest, 2007;
Australian Commission on Safety and Quality in Healthcare, 2009). Extensive falls
prevention research has been conducted in the community setting and to a lesser extent
in the residential aged care setting. The combined effects of an ageing population,
increased longevity and the impact of fall related morbidity and mortality, in both personal
and macro-economic terms, have highlighted the need to reduce the incidence of falls in
residential aged care.

2.2 Definition of a fall
A fall has been defined in many ways in the research literature and to date there is no
agreed universal definition. The Kellogg International Working Group on the Prevention
of Falls in the Elderly (1987) defined a fall as “unintentionally coming to the ground or
some lower level and other than as a consequence of sustaining a violent blow, loss of
consciousness, sudden onset of paralysis as in a stroke or an epileptic seizure” (Gibson,
Andres, Isaacs, Radebaugh & Worm Peterson, 1987, p.1-24). Other groups have
provided a simpler definition of coming to rest on the ground, floor, or other lower level
(Tinetti, Baker, Dutcher, Vincent and Rozett, 1997). Alternatively some researchers have
explored the perceptions of older persons in defining what constituted and described a
fall incident (Zecevic, Salmoni, Speechley and Vandervoort (2006). The authors noted
that the definitions used in the research literature have largely been developed by
researchers and health professionals and tend to focus on a description of the event.
Older persons, on the other hand, focussed on both the antecedents (an indication of
where, why and how the fall occurred) and consequences (change in body position,
landing, or injury). Zecevic et al. (2006) identified the risks in not sharing a common
definition of a fall in terms of the accuracy in reporting fall incidents and the ability to
compare data between studies. They noted the previous efforts to produce a universal
definition (Gibson et al., 1987), but took a pragmatic view that such a definition may not
be possible and necessary. They recommended instead that researchers provide
participants with an operational definition that clearly states the inclusion and exclusion
criteria for the study. This would facilitate greater accuracy in the reporting of falls and in
the comparison of data between studies.

In the Australian context, the Australian Commission on Safety and Quality in Healthcare
(2009) has defined a fall to be “an event which results in a person coming to rest
inadvertently on the ground or floor or other lower level” (p.4). The Commission noted
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that no national definition of a fall exists in the National Health Data Dictionary managed
by the Australian Institute of Health and Welfare (AIHW). The Victorian Quality Council
guidelines (2004) defined a fall 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, being lowered, trips, loss of balance, falling into other people, legs
giving way. If a patient/resident is found on the floor, it should be assumed that they have
fallen unless they are cognitively unimpaired and indicate that they put themselves there
on purpose” (p. 5). Ballarat Health Services has adopted the Victorian Quality Council
definition of a fall for the recording of falls incidents and so this definition applies in this
thesis.

Consensus has not been reached on defining recurrent falls. The Kellogg International
Working Group on the Prevention of Falls in the Elderly (Gibson et al., 1987); the
American Geriatrics Society, British Geriatrics Society and American Panel on Falls
Prevention (2011) and the Australian Commission on Safety and Quality in Healthcare
Best Practice Guidelines (2009) do not establish an agreed definition for recurrent falls.
However, recurrent falls are generally defined as two or more falls in a specified period.
The previous literature is not consistent in defining the period and generally the period
has been related to the study time-frame rather than to an agreed definition. In the
current study recurrent falls are defined as two or more falls occurring within the 12
month audit period.

The Prevention of Falls Network Europe (ProFaNE) definition of an injurious fall is limited
to the number of radiologically confirmed peripheral fracture events per person year. This
includes the limbs and limb girdles (Lamb et al., 2005). The Victorian Health Incident
Management System (VHIMS) was introduced by the State Government of Victoria in
2006 and all falls incidents across Victoria are reported using this system (Department of
Health Victoria, 2006). The system provides for the inclusion of a broader range of
descriptors for injurious falls, including abrasion, contusion, graze, identified local pain
(bone or soft tissue), loss of consciousness and fracture. Ballarat Health Services is
required to use VHIMS for the recording and reporting of falls incidents to the Victorian
Department of Health.
2.3 Residential aged care
Residential aged care is one of the main types of formal care delivery for frail or disabled
older people administered under the Aged Care Act, 1997. The Australian Government
funds aged care facilities to provide residential aged care to older Australians whose
care needs can no longer be met in the community setting. Facilities provide suitable
accommodation and related services (such as meals, cleaning and laundry) and
6

personal services (such as assistance with activities of daily living). Nursing and
specialist equipment are provided to residents requiring assistance (AIHW, 2008).

In March 2008, the Aged Care Funding Instrument (ACFI) was introduced as the new
funding model for residential aged care (Australian Government, Medicare Australia,
2008). The ACFI attempts to separate and measure only those core elements that most
contribute to the cost of care. Each resident is appraised on three domains: activities of
daily living, behaviour characteristics and complex care needs. Scores in each domain
determine the level of care. High level care equates to nursing home care and low level
care is provided in the hostel setting where the focus on nursing intervention and care
dependency is assessed as being lower.

The employees in RACFs are more likely to be female, work shorter hours and be older
than workers in the health and community sector or the workforce in general (Richardson
& Martin, 2004).

Fig. 2.1 Australian aged care workforce profile

Personal Carer 43%
Enrolled Nurse 10%
Registered Nurse 15%
Allied Health Worker 6%
Non-Direct Care Staff 26%

Data source: Richardson & Martin (2004).

Despite an overall increase in both the size of the workforce and operational places in
the residential aged care sector, the number of registered and enrolled nurses working in
aged care in Australia decreased from 38,633 to 34,631 between 1995 and 2005 (AIHW,
2008). A combination of lower remuneration for nurses working in the aged care sector
(Australian Bureau of Statistics, 2008), driving a preference to work in the health and
community sectors, and the substitution of nursing roles by personal carers (Productivity
Commission, 2008) have contributed to the change in workforce profile.

The staff to resident ratio has changed little between 1996 and 2006, despite the
proportion of residents classified as requiring high level care increasing from 56% to 69%
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during the same period (AIHW, 1999; AIHW, 2007). Richardson and Martin (2004) noted
that nursing workload has also been impacted on by an increase in the amount of
documentation required to comply with various regulatory requirements. For many staff
these requirements are seen to reduce the amount of time available for the provision of
the care and support that enhance the quality of life of residents.

Workplace culture and leadership are also seen to be important contributory factors to
effective recruitment and retention of staff. A recent systematic review investigated the
relationship between leadership, management, staff retention and turnover in the
residential aged care setting (Jeon, Merlyn and Chenoworth, 2010). The authors
identified five themes that were related to the impact of effective leadership and
management:
1. Staff job satisfaction and retention
2. Successful change and workplace culture
3. Staff productivity and unit performance
4. Quality of care and resident outcomes
5. Associated costs.

Whilst these factors have been identified as being contributory to a positive workplace
culture, many registered nurses reported a workplace environment that acted as a barrier
to effective recruitment and retention. A systematic review conducted by Dwyer (2011)
focussed on the experiences of registered nurses as leaders and managers in RACFs.
The findings were not positive, with registered nurses describing feelings of being
devalued because of the nature of their chosen field of practice. Career pathways were
seen to be limited and leaders and managers reported feelings of being under-skilled
and lacking in support. Professional development and educational opportunities were
also seen to be limited, providing a barrier to entry to the sector and a lack of inducement
to stay. The model of care delivery was reported to be adversely impacted by the
increased focus on compliance and meeting accreditation standards. This in turn acted
as a disincentive to nurses whose main focus was resident care and support.

Attempts have been made to better balance the need for efficiency using existing
resources and the need to respond to increasing demand for workers in the aged care
setting by realignment of workforce roles and the creation of new roles to promote better
care outcome. Changes have occurred in the scope of practice for registered nurses,
enrolled nurses and personal care attendants, particularly in the prescription and
administration medication. The Productivity Commission (2008) signalled the need for
further workforce reform to meet the needs of an ageing population.
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2.4 Falls in the residential aged care setting
Numerous studies to identify falls risk factors have been conducted in the community
setting (Hill et al., 2004a; Lord, Sherrington, Menz & Close, 2007; Gillespie et al., 2009).
Whilst many characteristics of the community-dwelling and residential aged care
populations are shared in terms of age, gender and comorbidities, the level of physical,
cognitive and functional impairment of older people living in residential aged care
warrants an increased focus to identify the risk factors for falls in this population. In the
65 years and over age group, approximately 35% to 45% of community-dwelling older
persons fall annually (Campbell, Spears & Borrie, 1990; Harrison Booth & Algase, 2001;
Rubenstein & Josephson, 2002) and up to 40% of nursing home admissions are
precipitated by falling or instability (Rawsky, 1998). Shaw (2007) reported that up to 50%
of residents sustain a fall in a 12 month period. This figure rises to 70-80% of residents
with dementia (Shaw, 2007). Up to 5% of all falls result in a fracture and a further 5% to
11% result in other serious injuries in institutionalised older persons (Steinberg,
Lykestros, Steele, Baker, Brabdt & Baker, 1998). Rubenstein and Josephson (2002)
reported that falls in nursing homes are almost three times the rates for communitydwelling older persons, with between 10% and 25% of falls resulting in fracture,
laceration or the need for transfer to an Emergency Department. Approximately 90% of
fractures and other serious injuries sustained by older persons living in residential aged
care are caused by falls (Nyberg, Gustafson, Janson, Sandman & Erickson, 1997). Most
sobering of all is the fact that 25% of institutionalised older people who sustain a hip
fracture die within 12 months of the injury (Clorinda, Cali & Kiel, 1995). In the Australian
context, fall injury rates for persons in RACFs and aged 65 years or older were
approximately 8,100/100,000 residents in 2008-09 (AIHW, 2012). Twenty-two percent of
fall related injuries requiring hospitalisation occurred in RACFs during the same period
and injuries to the hip and thigh accounted for the greatest proportion of all fracturerelated fall injury cases, about two in every five such injuries (38.9%). The vast majority
of these hip and thigh cases (90.3%) had a principal diagnosis of fractured neck of femur
(AIHW, 2012).

Recurrent falls are generally defined as two or more falls in a specified period. The
literature is not consistent in defining the period and generally the period is related to the
study time-frame rather that to an agreed definition. A study conducted in the residential
aged care setting reported that the number of frequent fallers (in this case greater than
three falls in a 12 month period) was 300 fallers per 1,000 resident-years (Kron, Loy,
Sturm, Nickolaus & Becker, 2003). There may also be differences in the incidence of
multiple falls between hostel (intermediate care) and nursing home care. A longitudinal
study of 724 residents found that 65% of intermediate-care residents sustained one or
more falls, compared with 58.4% of nursing home residents (Lord et al., 2003). Nurmi
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and Luthje (2002) reported an incidence of recurrent falls in high level care facilities of
1.4 falls/resident/year. In a study in a 261 bed psychogeriatric nursing home there was a
higher incidence of 4.1 falls/resident/year (van Dijk et al., 1993). Recurrent falls bear a
high cost to the resident. In terms of behavioural change, the residents may suffer the
dual impact of a self-imposed restriction to mobility and transfers, as well as limitations
imposed by staff, in an attempt to minimize the risk of further falls.

The number of older persons living in residential aged care who exhibit the behavioural
or psychological signs and symptoms associated with dementia is rising. The prevalence
of dementia in persons over the age of 65 years is 5%, rising to 30% in those aged over
80 years (Ritchie & Lovestone, 2002). The AIHW (2006) reported that in 2003 there were
67,650 people with dementia and Alzheimer’s disease in permanent residential care,
comprising 48% of the permanent resident population. There were three times as many
females (52,000) compared to males (16,000) living in permanent residential care who
had a diagnosis of dementia or Alzheimer’s disease. The age profile of males with
dementia in residential aged care is different to that of females, with a higher proportion
of males aged ˂ 75 years (30%) compared to females (17%) in the same age range.
Older persons with cognitive impairment living in permanent care have been reported to
have a two to three-fold risk of falling compared with cognitively intact older persons in
the community, hospital and residential aged care settings (Tinetti, Speechley & Ginter,
1988; van Doorn et al., 2003; Oliver, Daly, Martin & McMurdo, 2004). The risk of
sustaining a fracture from a fall is trebled or quadrupled in this cohort of older persons
(Oleske, Wilson, Bernard, Evans & Terman, 1995; Tinetti, Inouye, Gill & Doucette, 1995).
Older persons with dementia show disturbances of gait and balance (van Schoor, Smit,
Pluijm, Jonker & Lips, 2002). This decline in motor function affects balance, strength and
gross motor function and becomes more pronounced over time (Waite, Broe, Grayson &
Creasey, 2000; Härlein, Dassen, Halfens & Heinze, 2008). An increase in behavioural
and psychiatric symptoms may also be evident as the dementia progresses (Ballard et
al., 2001; Lykestros et al., 2002). This combination of factors may result in increased
activity, a lack of insight and also risk taking behaviours that heighten the risk of falls
(Kallin, Gustavson, Sandman & Karlson, 2005; Kobayashi & Sugai, 2006). Some of the
previous North American literature specific to the residential aged care setting included
older persons with dementia (Lipsitz, Jonsson & Webster, 1991; Bueno-Cavanillas,
Padilla-Ruiz, Jimenez-Moleon, Peinado-Alonso & Galvez-Vargas, 2000; Jensen, LundinOlson, Nyberg & Gustafson, 2002), however sub-group analysis was not undertaken in
order to gain an understanding of the risk factors for falls in residents with dementia.
Jensen et al. (2003) conducted a pre-planned sub-group comparison of residents with
higher and lower levels of cognition in nine residential care facilities in Sweden. None of
the facilities were designated as dementia-specific residential aged care units. Residents
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with lower levels of cognition had a higher incidence rate of falls in the usual care group
(crude IRR, 3.34 95%CI 2.86, 3.82) than residents with higher levels of cognition (crude
IRR 2.90, 95%CI 2.43, 3.38). The subgroup comparison of the outcomes of a
multifactorial falls prevention intervention demonstrated a reduction in the number of falls
in residents with higher levels of cognition (Mini Mental State Examination [MMSE] score
≥19), but not in the group with lower levels of cognitive function (MMSE<19).

In the Australian context, Chenoweth et al. (2009) reported findings from the Caring for
Aged Dementia Care Residents Study (CADRES), a cluster randomised controlled trial
of 15 residential aged care facilities with 324 participants. The sites were randomly
assigned to person-centred care, dementia-care mapping, or usual care. Dementia-care
mapping is a method of implementing person-centred care underpinned by the socialpsychological theory of personhood in dementia (Booker, 2005). Systematic observation
of factors associated with expressions of wellbeing in people with dementia help staff to
think about the degree to which the care they provide is person-centred. The study
examined the relationship between falls incidence and the model of care for older
persons aged >60 years with a medical diagnosis of dementia. The proportion of
residents experiencing falls decreased from baseline to follow-up with dementia-care
mapping, whereas it increased with person-centred and usual care. The mean difference
between dementia-care mapping and usual care in the proportion of residents with falls
from baseline to follow-up was 0·24 (95%CI 0·08–0·40), whereas the difference between
person-centred care and usual care was 0·15 (95%CI 0·02–0·28). No other studies
focussing on the relationship between dementia in older persons living in residential
aged care in the Australian setting and falls have been reported. Further research is
required to determine the best way to implement falls prevention programs in the
dementia-specific cohort.

2.5 Falls in dementia-specific residential aged care
There is a paucity of literature focussed on the incidence of falls and fall related injury in
dementia-specific residential aged care facilities, although there is some literature
investigating falls in other settings that may have some similarities to dementia-specific
RACFs, such as psychogeriatric facilities.

Three studies focussed on residents with dementia (Eriksson et al., 2009, Steinberg et
al., 2005; Van Doorn et al., 2003). The three studies were prospective cohort studies
ranging from 78 participants (Van Doorn et al., 2003) to over 2,000 participants
(Steinberg et al., 2005). All three studies incorporated rigorous baseline measurement
using validated tools focussing on the formal diagnosis of dementia by specialist medical
staff. Steinberg et al. (2005) conducted a pilot study in 78 residents of a dementia11

specific RACF and reported a falls incidence rate of 7.2 falls/patient year. The authors
noted that further research is required to better understand the factors affecting falls risk
in the demented elderly and that dementia-specific RACFs offer a unique opportunity to
assess falls risk in this high falls risk population. The study reported by Eriksson et al.
(2009) was conducted in a psychogeriatric ward specialising in the assessment and
treatment of the behavioural and psychological symptoms associated with dementia This
study provided the most detailed analysis of the circumstances surrounding the fall and
delved further to identify high risk circumstances where modifiable risk factors were
involved. The sample size of 191 residents was of moderate size and, unlike the other
studies, falls incident data were collected and compared from two sources, a strength of
this study. The fall rate was 6.0 falls/person-year and the median time to the first fall was
14 days (10th to 90th percentiles, 10-68 days). The most common presenting signs and
symptoms evident at the time of the fall were reported to be acute delirium, urinary tract
infection and wandering behaviours. No significant difference was reported in the fall rate
between night and day (IRR 1.13, 95%CI 0.87,1.47). Van Doorn et al. (2003) noted that
the rising number of residents with dementia and the increased likelihood of falls in this
population will contribute to increased rates of morbidity and mortality associated with
falls and hence to higher costs of care in the future. The study by Van Doorn et al. (2003)
established the relative risk and probability for 47 risk factors for falls in 59 nursing
homes for residents with and without dementia.

The rate of falls for residents with

dementia was 4.05 falls/person year, compared with 2.33 falls/person year for residents
without dementia (p<0.0001). Dementia was found to be an independent risk factor for
falls with a Relative Risk 1.74 (94%CI 1.34,2.25). The study did not report sub-group
analysis of the remaining 46 risk factors for falls in the 971 residents with dementia. The
findings of this study may be generalised to other non-dementia specific residential aged
care populations, given the sample size, robust methodology and the fact that 57 nursing
homes were involved in the study.

Van Dijk et al. (1993) reported an incidence of 4.1 falls/patient year in a psychogeriatric
nursing home facility specifically designed for the care of older persons with dementia.
The authors noted that the ratio of witnessed (735 incidents) to unwitnessed falls (608
incidents) was 1.2. Unwitnessed incidents can be difficult to classify as a falls incident
where a resident is known to place themselves on the floor and in this study the sheer
number of unwitnessed falls almost doubled the reported falls incidence/patient year
(Van Dijk et al., 1993). A study by Nyberg et al. (1997) was conducted in three settings:
a geriatric rehabilitation clinic, a psychogeriatric clinic and a nursing home; however none
of the six residential aged care wards in the nursing home provided dementia-specific
residential aged care. The study conducted by Kallin et al. (2005) included 66 group
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dwellings for people with dementia, however the number of residents in this sub-set of
the cohort was not reported and sub-group analysis was not performed.

In summary, there is a paucity of studies conducted in either a dementia-specific care
setting or in a general residential aged care setting where all participants have a formal
diagnosis of dementia. This group of residents is often excluded from many studies due
to the difficulty in conducting assessment for risk factors and the reliable establishment of
falls incidents. A better understanding of the incidence of falls and fall related injury, the
risk profile for falls and interventions that will reduce the incidence of falls in older
persons with dementia is needed. Further research focussed on dementia-specific
residential aged care would enable a more targeted approach to responding to these
challenges.
2.6 Risk factors for falls
The literature review of falls risk factors will be focussed on studies conducted in
residential aged care settings, however also incorporates evidence from the community
setting where relevant. The term “geriatric syndrome” has been used to describe the
complex multifactorial array of clinical conditions and comorbidities in older persons that
do not fit into specific disease categories. The interrelationship between these factors is
associated with poor outcomes, such as increased disability and decreased quality of life
(Inouye, Studenski, Tinetti & Kuchel, 2007). Falls meet all of these criteria and have
significant association with the presence of frailty (Nowak & Hubbard, 2009). Finbarr
(2011) noted that in keeping with the notion of falling as a geriatric syndrome, fall related
risk factors cover a broad range of significant associations that are not indicative of a
specific disease process. They include a mix of domains including demographic
characteristics, diseases, impairments in physiological or cognitive domains, functional
capacity, and social, physical and environmental factors. Finbarr (2011) also noted that
intrinsic risk factors can be ascribed to an individual at rest. Falls occur when an
individual who demonstrates a complex mosaic of such characteristics acts or moves in
such a way that their postural stability is overcome. The author identified that the
magnitude of the associations of falling with any intrinsic or environmental factor are not
fixed but are mutually interdependent and change over time.

The aetiology of falls is generally considered to be multifactorial, involving both intrinsic
(relating to the resident’s health, functional status and physical characteristics) or
extrinsic (the resident’s interaction with the physical environmental) factors (BuenoCavanillas, Padilla-Ruiz, Jimenez-Moleon, Peinado-Alonso & Galvez-Vargas, 2000; Hill
et al., 2004a). The impact that a specific risk factor will have on a fall event is modified by
the environment, risk exposure and the immediate precipitating causes of each fall (King
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& Tinetti, 1995). Modifiable risk factors are those contributory factors that can be
resolved or improved in order to reduce the risk of falls. Such factors include the physical
environment, the use of aids to improve hearing and vision and the management of
medications. Non-modifiable risk factors such as age, previous falls history and cognition
cannot be inherently changed however the level of risk they pose may be able to be
mitigated by specific strategies. The extent to which a risk factor can be modified to
reduce the risk of falling is therefore a priority in the prevention or reduction of falls in
older persons living in residential aged care.
2.6.1

Modifiable risk factors for falls

2.6.1.1 Urinary incontinence
Urinary incontinence has been demonstrated as a predictor of falls among
institutionalised frail older persons in moderate to large prospective cohort studies (Kron
et al., 2003; Hasegawa & Iguchi, 2010). The data in both of these studies were collected
from the resident file and a falls calendar was maintained and checked by a research
nurse in the study by Hasegawa and Iguchi (2010). The methodology for statistical
analysis was robust in both studies, incorporating descriptive statistics and regression
analyses. The study by Hasegawa and Iguchi (2010) included 1,082 participants from 13
randomly selected RACFs and found that residents who were incontinent were more
than twice as likely to fall (HR 2.14, 95%CI 1.63, 2.79) than those who were continent. In
the prospective observational trial conducted by Kron et al. (2003) the participants were
members of a control group within a cluster randomised fall prevention trial. Again,
residents who were incontinent were more likely to fall than those that were not (OR 2.0,
95%CI 1.3,3.2, p=0.003). A systematic review conducted by Chiarelli, Mackenzie and
Osmotherly (2009) focussed on the association between falls and urinary incontinence in
community-dwelling older persons. Nine studies met all of the inclusion criteria. Five
studies collected falls data prospectively and the remaining four were cross-sectional
studies. The association between incontinence and falling was examined by pooling the
data from 14 strata (incontinence types within the nine studies were separated and
individual odds ratio estimates were utilised to produce the 14 strata for meta-analysis)
with 15,679 participants. Chiarelli et al. (2009) reported that eight of the nine studies had
an adequate sample size (n=405 to n=6,049). Five of the studies collected data
prospectively and two used a validated measure of bladder symptoms. Most studies
adjusted for important potential confounders. The authors of the systematic review noted,
however, that only English language studies were included and this may have increased
the potential for a systematic bias, perhaps due to the prevalence of higher positive
results in the English literature. The meta-analysis of the pooled data for the 9 studies
indicated that the odds of falling were 1.45 (95%CI 1.36, 1.54) in the presence of urinary
incontinence. Analysis of pooled data for three larger cohort studies highlighted the fact
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that falls in community dwelling older persons are mainly associated with the symptoms
of an overactive bladder (OR 1.94, 95%CI 1.33, 2.84) rather than with stress
incontinence (OR 1.111, 95%CI 1.00, 1.23). In the community setting the association
between urinary incontinence and falls is probably related to the need to rush to the toilet
and the distress caused by not getting there in time (Brown et al., 2000). Chiarelli et al.
(2009) suggested that as there was a clear link between falls in community dwelling older
persons and an overactive bladder, interventions to decrease the symptoms of an
overactive bladder should be incorporated into falls prevention strategies.

The most recent national audit for continence care in older people was conducted by the
Royal College of Physicians in the United Kingdom in 2010 (Wagg, Potter, Irwin &
Pearson, 2010). Seventy-five of the 213 (35%) registered care homes participated in the
audit, the authors reporting the difficulty in recruiting care homes to the national audit.
The audit revealed that urinary incontinence affected between 30-60% of people in longterm care settings (Wagg, Potter, Irwin & Pearson, 2010). A review of articles published
by the Australian and New Zealand Continence Journal between 2005 and 2012
indicated that no articles were published addressing the issue of incontinence in older
persons in residential aged care or the relationship between incontinence and increased
risk of falls. Neither the Australian College of Physicians nor the Australian and New
Zealand Society of Geriatric Medicine have published guidelines or position statements
relating to urinary incontinence in older persons in residential aged care. There is a
paucity of research specifically addressing the issue of incontinence in older persons
residing in residential aged care settings. Access to assessment by a Geriatrician or
Continence Nurse is limited in the Victorian residential aged care system as the
Continence Clinics are funded through the sub-acute ambulatory care program and the
focus of the clinics is on the provision of services for community-dwelling clients. Hence
access to expert assessment to determine the cause of incontinence in RACFs is limited.

2.6.1.2 Visual impairment
Several studies have reported a significant and independent relationship between
impaired vision and recurrent falls in older people living in residential aged care settings
(Kallin et al., 2002; De Boer et al., 2004). De Boer et al. (2004) reported a sub-sample
study, as part of the Longitudinal Aging Study Amsterdam, involving 1,509 respondents
who had participated in a medical interview and were aged ≥ 65 years at the time of the
study. The participants or

proxy (in the case of older persons in nursing homes) were

asked to record fall events on a weekly basis over a 3 year period. Results were reported
for 1,453 respondents. The number of older persons in institutionalised care was not
reported. The study showed that people with poor visual contrast sensitivity had a 1.5
times increase in the relative risk of falling (De Boer et al., 2004). The authors proposed
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that functional limitations and physical performance were mediators in the relationship
between vision and recurrent falling. The prospective cohort study conducted by Kallin et
al. (2002) was a small sample (n=83) and included 37 residents in residential aged care
and a further eight residents supported in a dementia-specific facility. Impaired vision
was found to be an independent risk factor for falls (OR 5.85, 95%CI 1.14, 30.08;
p=0.035). A large retrospective cohort study conducted by Colon-Emeric et al. (2003)
reported that low vision was protective for a cohort of frail older people living in nursing
homes and surmised that this may be due to increased levels of staff assistance for the
vision impaired residents. A recent study reported that, although visual impairment was
not found to be a risk factor for falls in residents with dementia, there was a tendency for
residents with moderately impaired vision to be at greater risk of a fall (Pellfolk,
Gustaffson, Gustafson & Karlsson, 2009). This may be due to the fact that the resident
has sufficient vision to attempt to mobilise independently, which combined with a lack of
insight in regard to safety, may heighten the risk of falling.

None of these studies addressed the impact of corrected versus non-corrected vision in
relation to falls incidence and the cohort size specific to the residential aged care cohort
was either small or not specified in the larger studies.

2.6.1.3 Disturbance of gait and balance
Indicators of musculoskeletal impairment (use of gait aids, upper and lower limb
weakness) have been reported to be associated with poor performance on several
balance measures - functional reach, chair stand, mobility manoeuvres and timed walk
(Thapa, Gideon, Fought, Kormicki & Ray, 1994). This study was conducted in 12 RACFs
with 303 residents who had participated in a recently completed study of antipsychotic
use. Residents, who were blind, deaf, had loss of lower limbs, with acute medical
conditions or with end-stage disease were excluded from the study. These would appear
to be reasonable exclusion criteria for the study focussed on the clinical and
biomechanical measures of balance and mobility in a residential aged care cohort.
Validated measures of functional balance and mobility were described in detail and
appropriate statistical analysis was performed, with Pearson correlation coefficients
being calculated to assess the relationship between the different balance measures.
Spearman’s rank order correlation coefficients were used for the mobility measures. No
limitations were reported by the authors, however as the inclusion and exclusion criteria
for the study on antipsychotic use were not reported, there may be a selection bias in the
sample. Lower limb proprioception, ankle dorsiflexion strength, reaction time and
postural sway with eyes closed were reported to significantly discriminate between
recurrent faller and non-faller groups in a small prospective cohort study conducted in a
hostel setting (Lord, Clark & Webster, 1991). Spink et al. (2011) studied foot and ankle
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characteristics, particularly plantar flexor strength of the hallux and ankle inversioneversion range of motion in a cross sectional study of 305 community dwelling older
persons aged 65-93 years of age. They found that these foot and ankle characteristics
were important determinants of balance and functional ability.

A number of international studies have described the relationship between disturbances
of gait and balance seen in cognitively impaired older persons living in residential aged
care and a significant increase in the risk of falling (Lord et al., 2003; Kenny et al, 2008;
Kobayashi, Wati, Yamamoto, Sugiyama & Sugai, 2009). Two of the three prospective
cohort studies had large sample sizes from multiple RACFs (Lord et al., 2003; Kobayashi
et al., 2009). The study by Lord et al. (2003) was designed to identify risk factors for falls
in residents of RACFs who could and could not walk unaided and is one of the few
studies to do this. The authors reported that a significant proportion of the residents were
unable to undertake the sensorimotor motor and balance tests, due to physical or
cognitive impairment and hence only data for those residents able to complete the tasks
were reported. Kobayashi et al. (2009) noted the similarity with the results reported by
Lord et al. (2003). The authors reported that the severity of cognitive impairment was
statistically related to the number of falls in those residents who could not stand unaided
(Lord et al., 2003). Both studies appear to have accounted for the major confounders and
used appropriate statistical techniques to analyse recurrent events. Residents with
moderate severity Alzheimer’s disease have been shown to exhibit higher levels of stride
length variability than age matched controls and this variability was associated with being
a faller (Nakamura, Meguro & Sasaki, 1996).

The disturbances of gait associated with progressive neurological conditions are often
irreversible. Studies in the community (Nevitt, Cummins, Kidd & Black, 1989), residential
aged care (Kerse, Butler, Robinson & Todd, 2004) and psychogeriatric settings (De
Carle & Kohn, 2001) have identified Parkinson’s disease as an independent risk factor
for falls. The study by De Carle et al. (2001) was a retrospective cohort study conducted
in an inpatient psychogeriatric unit. All admissions (1,1834) to the unit over a 3 year
period for residents aged > 60 years of age were included in the study. Descriptive
statistics, chi-square and t-tests were used to analyse the results. Multivariate regression
analyses were undertaken to adjust for confounding variables. Near misses and
unreported falls were not considered and the authors noted the reliance on the
information recorded in the patient record and incident reporting database. The study
conducted in the community setting (Nevitt et al., 1989) excluded people who were
unable to walk without assistance, residents from RACFs and those who could not
answer the interview questions. All participants had fallen in the 12 months prior to the
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commencement of the study and hence the results do not apply to older community
dwelling persons with no falls history.
In an exploratory study of 118 patients attending a hospital based Parkinson’s Disease
clinic, the duration of Parkinson’s disease was found to be significantly related to the
number of fall incidents, with patients who had had the disease for 15 or more years
reported to have five times the number of falls, compared to patients who had the
disease for 5 years or less (Gray & Hildebrand, 2000). The authors also reported that
disease severity was significantly related to falls incidence.

In summary, the reported cohort studies conducted in a range of settings, with moderate
to large sample sizes, using standardised measures of functional balance and mobility,
indicate that impairment of musculoskeletal, neurological and cognitive function may
impact on the patterns and quality of movement in older persons in both the community
and residential aged care setting and so increase the risk of falls.

2.6.1.4 Medications
Woolcott et al. (2009) conducted a systematic review and meta-analysis for nine unique
drug classes, including 79,081 participants from 22 studies that met all inclusion criteria.
Five of the included studies related to residential aged care populations with a pooled
sample size of 38,481 residents. The overall pooled Bayesian odds ratio estimate and
sensitivity analysis undertaken on antidepressants (OR1.68, 95%CI 1.47, 1.91),
sedatives (OR 1.38, 95%CI 1.22, 1.60), hypnotics (OR 1.68, 95%CI 1.36, 2.07) and
benzodiazepines (OR 1.41, 95%CI 1.20, 1.71) indicated that these drug classes
substantially increased the likelihood of falls (Woolcott et al., 2009). The risk of falling
has been shown to increase as the number of prescribed medications increases
(Cumming et al., 1991). These authors conducted a study in a stratified random sample
of 1,358 community dwelling older persons aged over 65 years of age. The sample
included 51 nursing homes and 30 hostels randomly selected in the North Sydney area
in Australia. With participants on no medications used as a reference, the odds ratios for
recurrent falls were 1.14 for those taking one medication, 2.2 for two medications and 2.4
for three or more medications. The authors noted that the prescription of atypical
antipsychotics may in fact be a confounding variable, as physicians prescribing the
medication may have believed that the side effect profile of these medications would be
safer and hence associated with fewer falls. The statistical power of the study was noted
as a limitation by the authors, as only 120 of the 1,358 participants used atypical
antipsychotics and the dose and duration of use of medication was not recorded.
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The use of three or more medications has been shown to be a strong risk factor for
recurrent falls (Leipzig, Cumming & Tinetti, 1999b). This systematic review and meta
analysis was limited to English language articles in Medline and 29 studies met the
inclusion criteria. None were randomised control trials and few studies adjusted for any
confounding variables. The authors noted that the relationship between the use of three
or more medications could be related to an adverse drug interaction or the conditions for
which the medications were prescribed. The physiology of aging is known to affect how
the

body

absorbs,

distributes,

metabolizes

and

eliminates

a

medication

(pharmacokinetics; Culpepper, 2007). Pharmacodynamics describes the effect the
medication has on the resident (Culpepper, 2007). Age-related changes at receptor sites
influence the number of receptors, binding capacity and biochemical reactions (Fulton &
Allen, 2005; Hilmer & Gnjidc, 2009). Aging increases the risk for drug interactions with
multiple medications use. Hilmer and Gnjidc (2009) described the drug burden index as
an integrated model combining the impacts of the changes in pharmacokinetics and
pharmacodynamics to determine the level of functional impairment associated with
polypharmacy. The combined effect of changes with aging in what the body does to the
drug and what the drug does to the body may have a profound impact on the older
person.

A randomised controlled trial of 15 RACFs in Australia, including 998 residents,
demonstrated that 18.5% of residents were prescribed one or more inappropriate
medications and 1.5% were prescribed two or more, as defined by applying modified
Beers criteria (King & Roberts, 2007). These findings supported those of an earlier study
in Canada where 40% of residents in aged care facilities were taking at least one
inappropriate drug, with 10% receiving two or more inappropriate medications
concurrently (Beers et al., 1992). Both studies used the criteria statements for
inappropriate medication use developed by Beers et al. (1991) using a Delphi method.
Thirty criteria statements were included in the guideline; nineteen described medications
that generally should be avoided in the residential aged care population. These included
long-acting sedative-hypnotics and certain classes of antidepressants, antihypertensives,
non-steroidal anti-inflammitants and dementia treatments. Eleven criteria statements
described the doses, frequencies and duration of medication prescription that should not
be exceeded. Inappropriate prescribing, as defined by these criteria, have been
associated with poor quality of life outcomes (Chin et al., 1999) and increased rates of
hospitalisation and death (Lau, Kasper, Potter, Lyles & Bennet, 2005). The study by Chin
et al. (1999) was a large prospective cohort study of patients who were admitted to an
urban academic emergency department and were aged > 60 years of age and able to
give consent to participate and to complete the questionnaire. A 3 month follow-up
occurred post discharge. The authors noted that the study was reliant on self report and
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that this may have resulted in an underestimation of inappropriate medication
prescription and adverse drug-disease interactions. The study did not address adverse
drug reactions nor was the accommodation or care status reported for participants;
hence the application of these findings to the residential aged care population cannot be
determined. The study by Lau et al. (2005) was a large retrospective cohort study of
3,372 participants who had resided in a nursing home for at least 3 months. Multivariate
regression analyses were undertaken to account for the complex sampling design and
confounding variables. The study design had strong internal validity and the results have
application to the general residential aged care population.

The prescription of psychotropic medications to manage behaviours of concern in the
first 3 months after admission to a nursing home has been found to be a risk factor for
falling (Tinetti, Williams & Mayewski, 1986). A systematic review and meta-analysis also
found a small but consistent association between most classes of psychotropic
medications and falls (Leipzig, Cumming & Tinetti, 1999a). These authors reported that
older persons taking more than one psychotropic agent were at higher risk of falling. The
incidence rate ratio for recurrent fallers among regular users of psychotropic medications
has been reported to be nearly twice that of non-users (IRR 1.97, 95%CI 1.28, 3.05;
Thapa, Gideon, Fought, Komicki & Ray, 1995). Woolcott et al. (2009) reported a
significant association between the use of psychotropic medication and falls (OR 1.36
(95%CI 1.13,1.76). A systematic review was conducted to review the role of oral atypical
antipsychotic drugs in the management of the behavioural and psychological symptoms
of dementia (Lee, Sudeep, Freedman, Bronskill, Hillman & Rochon, 2004). Five
randomised controlled trials of good quality were included in the review; four trials
evaluated Risperidone and one trial evaluated Olanzapine. The review determined that
atypical antipsychotics, including Olanzapine and Risperidone, were widely used for the
treatment of behavioural and psychological symptoms of dementia despite the fact that
at the time of publication only five trials had been completed to determine the efficacy of
atypical antipsychotic medications in the management of behavioural and psychological
symptoms of dementia. The authors also noted that evidence to support the perception
of improved efficacy and adverse event rates is limited.
The atypical antipsychotics (also known as second generation antipsychotics) are a
group of antipsychotic tranquilizing drugs used to treat psychiatric conditions. Both first
and second generations of antipsychotic medications tend to block receptors in the
brain's dopamine pathways, however atypical antipsychotics differ from typical
antipsychotics (first generation) in that they are less likely to cause extrapyramidal motor
control disabilities in patients, including unsteady Parkinson's disease-type movements,
body rigidity and involuntary tremors. Hien et al. (2005) conducted a large prospective
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cohort study between 1999 and 2003 with a 1 month follow-up in 51 high level care
(nursing home) and 30 low level care (hostel) facilities with a total cohort of 2,005
residents. Residents who were bed-bound, bilateral amputees and non-English speaking
residents were excluded from the study. Baseline data were collected by physical
examination, interview of the resident or carer and from the resident’s file. The study
compared the use of atypical (second generation) versus typical (first generation)
antipsychotics and reported that Olanzapine users were 74% more likely to fall than nonusers (adjusted hazard ratio 1.74, 95%CI 1.04, 2.90). The hazard ratio for Risperidone
was 1.32 (95%CI, 0.57, 3.06). It is important to note that the researchers did not collect
information on the dose or duration of antipsychotic medication and hence the impact of
usage over time was not investigated. A systematic review of the literature found that
there was little evidence to support superior outcomes in prescribing atypical
antipsychotics versus typical psychotropic medications (Lau et al., 2005). Alternative
methods for the management of the behavioural and psychological symptoms associated
with dementia require further investigation to reduce both the reliance on medication and
the incidence of falls.
Leipzig et al. (1999b) conducted a second systematic review and meta-analysis to
determine whether specific classes of cardiac and analgesic drugs were linked to falls in
older people. Of the 14 cardiac and analgesic drugs or drug groups included in the metaanalysis, only digoxin, type 1A anti-arrhythmic and diuretic use were weakly associated
with falls, with the pooled odds ratios for these drugs ranging from 1.08 to 1.59. Again,
polypharmacy increased the risk of recurrent falls.

Increased risk of falls has been associated with the use of antidepressants, including
selective serotonin receptor inhibitors, in large prospective cohort studies in the
residential aged care setting (Lord et al., 2003; Hien et al., 2005). Both studies identified
potential confounders and dealt with them using appropriate statistical methodologies.
The prospective cohort study conducted by Lord et al. (2003) reported a significant
relationship between the prescription of antidepressants and the incidence of recurrent
falls in residents who were able to stand unaided (IRR1.34, 95%CI 1.05,1.72, p<0.05).
Sedation, insomnia, nocturia, impaired postural reflexes and increased reaction times,
orthostatic hypotension, cardiac rhythm and conduction disorders and movement
disorders have all been postulated as contributory factors to falls in people who have
been prescribed antidepressants. The period of highest risk appears to be at the
commencement of taking the medication, when the older person experiences the
combined impact of depression related sleep disturbances, day-time drowsiness and the
early impact of the antidepressant medication (Darowski, Chambers & Chambers, 2009).
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In summary, there are three major themes to consider in regard to the relationship
between the prescription of medication in older persons in the residential aged care
setting and the incidence of falls. Firstly, the physiology of aging impacts on the
absorption, metabolism and elimination of prescribed medication. Secondly, certain drug
classes (antidepressants, sedatives, hypnotics and benzodiazepines) have been
associated with an increased risk of falls. Finally, the more medications prescribed,
particularly in the aforementioned drug classes, the greater the risk of falls.

2.6.1.5 Orthostatic hypotension
Orthostatic hypotension is defined as a fall in systolic blood pressure of 20mmHg or
more or a drop in diastolic blood pressure by at least 10mmHg in standing (Heitterachi,
Lord, Meyerkort, McCloskey, & Fitzpatrick, 2002) and is associated with symptoms such
as dizziness, instability, falls and loss of consciousness. Its prevalence ranges from 6%
to 24%, depending on the study population and the way blood pressure is measured
(Kwok, Liddle & Hastie, 1995). The commonest cause of postural hypotension (apart
from fluid imbalance problems) is autonomic failure and in older people drugs are an
important cause of sympathetic dysfunction, which may result from the prescription of
antihypertensives, anticholinergics, phenothoazines and benzodiazepines (Kwok et al.,
1995). Diabetes mellitus can also be a cause of autonomic dysfunction in all age groups
(Morley, 1999). Postural hypotension may also be associated with neurological signs
where multiple system atrophy or Shy-Drager syndrome has been described. In this case,
the autonomic failure is thought to be central in origin (Mathias, 1993).

The evidence to support an association between postural hypotension and falls is not as
strong as that identified for other intrinsic falls risk factors (Jonsson, Lipsitz, Kelley &
Koestner, 1990; Ooi, Hossain & Lipsitz., 2000; Le Couteur, Fisher, Davis & McLean.,
2003). The variable results in the literature may in part be due to different samples being
assessed and different methods of measuring and classifying orthostatic hypotension
(Victorian Quality Council, 2004).

Post prandial hypotension is the reduction in systolic blood pressure of 20mmHg or more.
Post prandial hypotension has been reported to occur commonly (up to 67%) in older
people in hospital and residential settings and has been shown to be exacerbated by
standing (Le Couteur, Fisher, Davis, & McLean, 2003). The cross-sectional study by Le
Couteur et al. (2003) of 179 semi-independent older persons in residential aged care
reported that a decrease in systolic blood pressure to less than 115mmHg after a meal
was associated with increased risk of falling. These findings need to be considered in the
light of the study design, small sample size and the hostel setting, all of which limit the
power of the study.
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In summary, there are two major causes of orthostatic hypotension, autonomic failure
and a reduction in systolic blood pressure after eating a meal. Both are common in older
persons and reflect changes in the body’s capacity to auto-regulate with increasing age,
and can also be caused by certain medications.

There is growing evidence of the

association between orthostatic hypotension and falls.

2.6.1.6 Environmental factors
A range of extrinsic risk factors that contribute to falls in the residential aged care setting
have been identified (Rubenstein, Josephson & Robbins, 1994; Vu, Weintraub &
Rubenstein, 2006). These have included the use of physical restraints, poor lighting,
unstable furniture, non-height adjustable beds, inaccessible grab bars and wet floors.
Ginter and Mion (1992) also noted that obstructed or cluttered environments, bed or
wheelchair brakes not locked during transfers and the incorrect use of gait aids may
contribute to an increased risk of falling. A prospective study conducted by Fleming and
Prendergast (1993) over a 3 year period in a RACF in a cohort of 348 residents identified
that more than 50% of falls incidents were primarily attributable to environmental factors,
such as furniture, the inappropriate use of gait aids and the floor finish. The authors did
not define the nature of the problem with the furnishings, hence it is unclear whether the
furniture was an obstacle, was incorrect in height or was unsteady. Tinetti (1987)
postulated that environmental factors had less of a role in the structured residential care
setting when compared to the community setting, as it was felt that staff had greater
control over the physical environment in an institutional setting. Kiely et al. (1998)
reported that factors specific to the residential care environment may contribute to falls
risk, independent of resident-specific risk factors. These include the day-to-day
management of the environment by staff to ensure that moveable components of the
environment (chairs, tables, mobility aids etc.) do not pose a risk to the resident.

2.6.1.7 Use of physical restraint devices
Physical restraint has been defined as the intentional restriction of a resident’s voluntary
movement or behaviour by the use of a device, removal of mobility aids, or physical force
for behavioural purposes (Commonwealth of Australia Department of Health and Ageing,
2004). Physical restraint devices include, but are not limited to, lap belts, tabletops,
posey restraints or similar products, bed rails and chairs that are difficult to get out of,
such as beanbags, waterchairs and deep chairs. These devices have historically been
used as a means of preventing confused people from wandering and to minimise the risk
of falls (Evans, Wood & Lambert, 2003). Twelve observational studies met the inclusion
criteria for a systematic review investigating physical restraint-related injuries (Evans,
Wood & Lambert, 2003). The cohort size ranged from 24 to 5,073 participants and the
prevalence of injury, types of injury and risks of sustaining an injury in older persons in
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residential aged care who were restrained or non-restrained were compared. These
observational studies highlighted the potential danger of using physical restraint in
RACFs. Two observational studies demonstrated that restrained residents were more
likely to fall (OR= 1.72, 95%CI 1.26, 2.35) and suffer serious fall-related injury (OR=3.60,
95%CI 1.79, 7.27) or fall-related fracture (OR=4.89, 95%CI 1.79, 13.36) (Tinetti, Liu &
Grinter, 1992; Capezuti, Evans, Strumpf & Maislin, 1996). The cohort size in these
studies was moderate in size (n=322, Capetzi et al., 1996; n=397, Tinetti et al., 1992).
The findings of the 12 studies suggested that physical restraint may increase the risk of
death, falls, serious injury and increase the duration of hospitalization. However, the
authors noted that there is little information to enable the magnitude of the problem to be
determined. The studies were not critically appraised prior to inclusion in the review and
the authors noted the lack of tools for appraisal of prospective observational cohort
studies. No randomised controlled trials were published at the time of the review and the
authors noted that there is a need for more rigorous investigation of the relationship
between restraint and injurious falls.

The Longitudinal Aging Study Amsterdam was a 12 year interdisciplinary cohort study on
the predictors and consequences of changes in physical, cognitive, emotional and social
functional in older persons (Smit & de Vries, 1998). A random sample of 1,437
participants were asked to complete a weekly falls calendar over two 12 month periods
(1995-96 and 1998-99) (Van Shoor et al., 2002). Validated measures were used to
assess cognitive function and effect modifiers, confounders and mediators were adjusted
for in the logistic regression analysis. Based on the findings of the study, the authors
postulated that restraints may increase the risk of falls due to increased levels of
agitation in the restrained individual and, secondly, levels of monitoring may be reduced
once the patient is restrained (Van Shoor et al., 2002). The authors also noted that, of
the patients who had been ordered restraint in the acute hospital setting, 82% were
found not to be restrained at the time of the fall. This reinforces the need for close
monitoring of high-falls risk residents without the use of restraint and the implementation
of appropriate diversional and behaviour management programs to better manage
residents with cognitive impairment, psychiatric conditions or acute delirium. There are
several limitations to this study. Firstly, persons who did not agree to maintain a falls
calendar (n=72) were significantly older and performed worse on the cognitive tests.
Secondly, older persons with cognitive impairment may forget a falls incident. The
combination of non-participation and failure to record events may have led to an underestimation of falls events. The study did not examine whether the falls resulted in injury
although 96 (6.7%) participants sustained a fracture during the study. Finally, the study
included both community-dwelling older persons aged ≥ 55 years of age and residents
aged ≥ 65 years of age from RACFs. No sub-group analysis for the latter group was
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reported and hence the application of the findings to a residential aged care population
needs to be considered with caution, as the level of support and supervision may vary
considerable, depending on the individual and the setting.

The Commonwealth Australian Government Department of Health and Ageing Standards
and Guidelines for Residential Aged Care Services (2001) require that all service
providers have a documented policy on the use of restraint that complies with the
guidelines and is aligned with best practice. The policy must address documentation of
the reason for authorised restraint, type of restraint used, time restraint applied, length of
time and how frequently released from restraint for ambulation, toileting, etc. Physical
restraint should not be used as a routine measure and must be used on a time limited
basis, in consultation with a medical practitioner, to ensure that appropriate measures
are in place for the care of the resident. This may include the use of medication,
diversional and behavioural management strategies (Australian Society for Geriatric
Medicine, 2005).

In summary, physical restraint has historically been used as a means of preventing
confused persons from wandering and sustaining fall related injuries. Observational
studies in both the residential aged care and community settings have suggested that
such restraint may in fact increase the risk of falls and fall related injury due to the
increased levels of agitation experienced by the restrained individual.

2.6.1.8 Footwear
Footwear is a potentially modifiable risk factor for falls. The sole material and tread
design for the shoe can affect the coefficient of friction on the walking surface, which may
influence the risk of slipping (Menz, Lord & McIntosh, 2001). Heel height and width were
found to affect the shoe’s tendency to tip sideways on an uneven surface, as well as
impacting on gait and posture, in a small cohort study of 11 community dwelling women
(Snow & Williams, 1994). Sole thickness and shoe collar height may affect
proprioception (Robbins, Grouw & McClaran, 1992; Lord, Bashford, Howland & Munro,
1999). Both of these studies were conducted in small samples of community dwelling
older persons. Poorly fitting footwear or shoes without adequate fixation may increase
the incidence of trip-related falls (Sherrington & Menz, 2003). This study focussed on the
type of footwear worn at the time of fall-related hip fracture. Eleven of the 95 participants
were residents of a RACF. Somatosensory feedback may be enhanced when barefoot
and this may provide optimal input to the postural control system. However, a systematic
review identified 13 papers with conflicting findings in this regard (Menant, Steele, Menz,
Munro & Lord, 2008). The search strategy for the review was limited to Medline and the
Health and Safety Science Abstracts of the CSA Illumina database between 1985 and
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2008. The level of evidence was assessed based on a recognised tool (Oxford Centre for
Evidence-based Medicine Levels of Evidence, Phillips et al., 2001) to rank studies based
on their methodological rigor. All of the studies selected had a level of evidence of 2b
because they were cohort studies, two studies were nested case-control studies and only
one article reported a systematic review and had a level of evidence of 2a. Most of the
studies were conducted in the community setting with one study focussed on the
relationship between wearing of slippers and falls in the residential aged care setting
(Kerse et al., 2004). The authors of the systematic review attributed some of the
differences in joint position sense and standing balance in older people in barefoot and
shod conditions to methodological differences between the studies (Menant et al., 2008).
They noted that wearing shoes appeared to enhance walking stability. Further research
is required in the residential aged care setting to gain a better understanding of the
interplay between the biomechanical and sensory changes associated with aging and the
footwear worn by this cohort of older persons.

Rubenstein, Josephson and Robbins (1994) noted that the habit of many residents of
RACFs to wear slippers without soles or backs or to wear socks without shoes was
particularly hazardous. The wearing of ill-fitting shoes, shoes with worn soles and heels
or shoes that are untied or unbuckled is unsafe. Despite attempts to identify studies that
specifically addressed the issue of inappropriate or absent footwear as a risk factor for
falls in the residential aged care setting, the studies identified reported findings for
community dwelling older persons. There appears to have been little focus on what
constitutes appropriate footwear in the residential aged care population and the
relationship between inappropriate footwear and falls.
2.6.2

Non-modifiable risk factors for falls

2.6.2.1 History of previous falls
Several studies have reported that a history of falls was a significant and independent
risk factor for falls in the residential aged care setting (Myers, Baker, Van Natta, Abby &
Robinson, 1991; Bueno-Cavanillas et al., 2000; Kruger, Brazil & Lohfield, 2001; Kron et
al., 2003; Becker, Loy et al., 2005). The study by Myers et al., (1991) was a case control
study with 184 matched pairs of residents in a RACF. The relative odds of falling for the
89 ambulatory residents with a history of falling was 11.4 (95%CI 3.60, 36.2). A
prospective cohort study of 191 residents of two RACFs in Canada, conducted by
Bueno-Cavanillas et al. (2000), found that a history of falls was a significant risk factor for
falls (Density Ratio 1.8, 95%CI 1.3, 2.4). A history of falls is one of the risk factors most
often associated with an increased incidence of falls. This is possibly due to the fact that
the situational factors associated with physical deterioration and/or environmental risk
factors persist over time.
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A large prospective cohort study conducted in 277 nursing homes with 18,855
participants reported that a history of a recent fall was the single most predictive factor
for a future fall (Kiely et al., 1998). The study established a minimum data set of risk
factors for falls from information gathered from the resident file. The authors postulated
that falls history would be the most efficient initial screening criterion for a more intensive
risk assessment process. A smaller (n=335) prospective cohort study by Kruger et al.
(2001) with 12 month follow-up reported that older persons living in long term care
facilities in Ontario were seven times more likely to fall if they had previously fallen in the
past 3 months. The study adjusted for confounders but noted the reliance on resident
records, where information may be incomplete or inaccurate. Kallin et al. (2005) studied
risk factors for falls in 2,008 cognitively impaired older persons living in a residential aged
care setting. This prevalence study was conducted by the distribution of an assessment
scale to a variety of settings, including 31 RACFs and 66 dwellings for people with
dementia. The assessment incorporated a validated measure of dementia and collected
information on restraint use and medications. Logistic regression analyses were used to
adjust for confounders. As with most studies investigating the incidence of falls and fallrelated injury in the residential aged care setting, two of the three studies relied on data
collected in the resident record. As this information cannot be validated, the accuracy
and completeness of the information may impact on the validity of the findings.
Residents with a previous history of falls were twice as likely to fall again during their stay
in the facility. A consistently reported limitation to recording the previous falls history was
that obtaining an accurate falls history in a resident with severe cognitive impairment is
reliant on carer report and will not capture unwitnessed falls. The aforementioned studies
were conducted using a variety of study methods and involved cohort sizes of between
190 to 500 residents, with the exception of the large prevalence study conducted by
Kallin et al. (2005). A large prospective cohort study conducted by Lord et al. (2003), as
part of the Fracture Risk Epidemiology in the Elderly (FREE) study, found that a history
of falls was a significant independent risk factor for falls in residents who were able to
stand independently (IRR 1.37, 95%CI 1.32, 2.22). A meta-analysis of pooled data has
not been undertaken specific to this risk factor. The evidence to date is reliant on
information obtained from the resident, proxy report or from the resident file and,
although it would appear that there is moderate evidence to support a history of previous
falls as being a significant independent risk factor for falls in the residential aged care
setting, further research is required to validate these findings. The findings by Lord et al.
(2003) are of particular relevance in the dementia-specific aged care setting where
wandering behaviour has been associated with falls (Eriksson et al., 2009).
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2.6.2.2 Cognitive impairment
A large prevalence study reported by Kallin et al. (2005) identified a strong association
between intermediate levels of cognitive functioning and falls (OR 1.73, 95%CI 1.19,
2.53, p=0.004). The authors postulated that residents with mild to moderate levels of
cognitive impairment retain their initiative but have impairment of problem-solving skills
and lack judgement. This leads to repeated exposure to high-risk situations resulting in
recurrent falls.

Three studies that were undertaken with older persons living in institutionalised settings
reported a statistically significant and independent association between general cognitive
function, measured by the Mini Mental State Examination, and recurrent falls (Jäntti,
Pyykkö & Hervonen, 1993; Graafmans, Ooms, Hofstee, Bezemer, Bouter & Lips, 1996;
Chen et al., 2005). The prospective cohort study of 796 residents conducted by Jäntti et
al. (1993) included a sub-group analysis of 94 age and sex matched controls who had
not fallen during the 12 month study period. The study found a significant relationship
between mild to moderate (OR 1.82, 95%CI 0.90, 3.65) and severe dementia (OR 2.98,
95%CI 1.56, 5.69) and falls. Graafmans et al. (1996) reported a prospective cohort study
in 368 persons aged 70 years and over living in homes or apartments for the elderly.
This form of support is routine in Amsterdam and provides lower levels of care than that
provided in a RACF. Older persons with a Mini Mental State Examination score of ˂24
were three times more likely to be a recurrent faller than a non-faller or single faller (OR
3.2, 95%CI 1.40, 7.20). Chen et al. (2005) reported a hazard ratio of 1.65 (p<0.001) for
falls by residents with a score of 0-17 when cognitive status was assessed with the
Standardised Mini-Mental Status Examination (Molloy, Alemayehu & Roberts, 1991). The
three prospective cohort studies were conducted in the residential aged care setting and
incorporated moderate to large sample sizes, with 1 year follow-up and adjusted for
confounding variables using regression analyses. Baseline assessment was conducted
for each participant and additional information was collected from the resident file and
incident reports. The findings indicate a significant relationship between moderate to
severe cognitive impairment and increased risk of falls in older persons living in
supported living, low level and high level care.

Other studies in community-dwelling populations did not find that impaired cognitive
functioning was independently related to falls after adjustment for relevant confounders
(Buchner & Larsen, 1998; Van Schoor et al., 2002). Van Schoor et al. (2002) noted that
age, depression and education level were potential confounders in the relationship
between cognitive functioning and falls. After entering the confounding variables into the
regression analysis, the relationship between the measures of cognitive function and
recurrent falls was no longer statistically significant, however the study included only a
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small sample (n=72) of older persons living in RACFs (5%) of the total sample of 1,437
participants). One would expect these confounders to play a similar role in the residential
aged care setting, however the small sample size in RACFs (n=72) may explain the
variation in findings between the reported findings of Van Schoor et al. (2002) and those
reported in other studies (Jäntti et al., 1993; Graafmans et al., 1996 and Chen et al.,
2005). Buchner and Larsen (1998) studied 200 community dwelling older persons
referred to a specialist Geriatrics and Family Services program in the Department of
Psychiatry, University of Washington, with a 1 year follow-up of 157 participants and a 3
year follow-up of 117 participants. The association between cognitive impairment and
falls remained significant, after adjusting for other variables (poor balance, poor tandem
gait, presence of cataracts and musculoskeletal problems involving the lower limbs), with
an OR of 1.7 (95%CI 0.9, 2.9). The authors reported that transfer bias obscured the
relationship between cognitive impairment and falls in cross-sectional community studies,
as older persons with dementia were relatively unavailable to community surveys due to
institutionalisation or death. This may explain the variation in findings between the
community and residential settings. These studies demonstrate the complexity of
isolating the impact of cognitive impairment as a risk factor for falls in the community
setting. Presumably, as the dementia process progresses, the individual is no longer
able to function in a community setting and is lost to the study. The progression of the
dementia process is an important factor in considering the relative contribution of
impaired cognition as a risk factor for falls overtime.

The prevalence of dementia in people over the age of 65 years is approximately 5%,
rising to 30% in persons over the age of 80 years (Ritchie & Lovestone, 2002). A
systematic review conducted by Härlein et al. (2009) identified risk factors for falls in
older persons with Alzheimer’s disease and Lewy Body Dementia. Motor impairment
(impaired gait, reduced muscular strength and impaired balance) was a statistically
significant risk factor for falls in cognitively impaired older persons. The relationship
between the severity of dementia and falls was inconclusive. Nakamura et al., (1996)
used the Clinical Dementia Rating as a psychometric instrument to measure the severity
of dementia. The authors reported that the number of falls was higher in the medium
stage of the disease compared to milder stages. However, a study by Asada et al. (1996),
conducted in the community setting and using Hasegawa’s Dementia Screening Scale
(1984), did not support these findings. The variability in findings may reflect the
differences in the cohorts and /or the instrument used to measure the severity of
cognitive impairment. Pellfolk et al. (2009) reported that verbally disruptive or attentionseeking behaviours and wandering or escape behaviours were associated with falls.
Residents who were constantly seeking attention, talked spontaneously with staff and
other residents and showed patterns of disrupted sleep were 11 times more likely to be a
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faller. These findings are supported by previous studies that demonstrated that the
behavioural and psychological symptoms of dementia were associated with falls (Kiely et
al., 1998; Kallin et al., 2005).

A small number of studies have considered the interaction between continence and
function in an attempt to improve outcomes in both domains.

An approach called

Functional Incidental Training may improve continence, endurance and strength in a
cohort with high support needs (Schnelle et al., 2003; Ouslander, Griffiths, McConnell,
Riolo & Schnell, 2005).

Functional Incidental Training involves a low-intensity,

functionally oriented exercise program incorporating upper limb resistance exercises, sitto-stand and mobility tasks. The approach has been shown to improve function in the
intervention group of a randomised controlled trial comparing the Functional Incidental
Training Program to a prompted voiding program, however agitation of residents was
reduced in both groups (Schnelle et al., 1995). The sample in this study included
residents with either cognitive or mobility impairment, or both. In a subsequent study,
Schnelle et al. (2002) conducted a randomised controlled trial with blinded assessment
of outcomes at three points over an 8 month period for 256 incontinent residents of four
nursing homes. The Functional Incidental Training intervention resulted in improvement
or prevention of decline in mobility, upper body strength and continence in the majority of
cases. Implementation of Functional Incidental Training also resulted in a significant
reduction in fallers and a non-significant reduction in falls and fall-related injury (Schnelle
et al., 2003). These findings were supported by a randomised controlled trial conducted
by Ouslander et al. (2005) with a smaller cohort of 64 residents of four RACFs. Both
studies reported a high attrition rate amongst residents due to death or transfer to
another facility during the study period and noted the increased resourcing and hence
cost required to deliver the program. These factors need to be balanced against the
positive impact in regard to a possible reduction in the number of falls, and further
research in a dementia specific cohort is warranted.

A systematic review was conducted to identify specific risk factors for falls in older people
with dementia or cognitive impairment (Härlein et al., 2009). The CINAHL, PubMed,
EMBASE and PsychoInfo databases were searched for the period between 1980 and
May 2007. Studies in English and German language were included in the review and two
reviewers independently assessed 55 full manuscripts for quality using a previously
published checklist. A meta-analysis was not conducted due to the variation in the
samples, settings and variables reported. Case-control and prospective studies were
included, however no cross-sectional or randomised controlled trials were included. Six
prospective studies were included in the review. Three were conducted in the community
setting (Buchner & Larson, 1988; Asada et al., 1996; Horikawa et al., 2005) and the
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setting was not described in a further two studies (Ballard et al., 2001; Sato, Kanoko,
Satoh & Iwamoto, 2004). Only one study was conducted in a non-dementia specific
residential aged care setting (Nakamura, Meguro & Sasaki, 1996). Eight categories of
risk factors were identified in the review: disease-specific motor impairments; impaired
vision; the type and severity of dementia; behavioural disturbances; functional
impairments; fall history; prescription of neuroleptics and low bone mineral density
(Härlein et al. (2009).

The included studies had small samples sizes, which limits

external validity. Secondly, most of the studies examined a limited number of possible
risk factors, limiting the findings of the multivariate analysis. Härlein et al., (2009) noted
that there is a lack of systematic evaluation of falls risk factors in people with dementia or
cognitive impairment.

Residents with dementia are often excluded from studies designed to identify fall related
risk factors, as this cohort is considered to be high risk and may not be considered
amenable to the management of risk factors, due to a lack of insight into their functional
limitations and to risk taking behaviours (Hauer, Becker, Lindemann & Beyer, 2006;
Oliver et al., 2007; Suttanon, Hill, Said & Dodd, 2010). An analysis of the number of older
persons assessed for residential aged care in 2007/08, conducted by the AIHW (2009),
reported that 63% of older persons had a diagnosis of dementia and that this diagnosis
was associated with higher support needs. This cohort requires further research because
of the association between cognitive impairment and falls, as the number of persons
living to an older age in residential aged care, with increasingly complex health problems,
will continue to rise over time (Australian Bureau of Statistics, 2008).

2.6.2.3 Increasing age
Age is generally considered to be a risk factor for falls in older people, particularly for
persons over the age of 85 years (Myers et al., 1991; Kiely et al., 1998). The large
prospective cohort study conducted by Kiely et al. (1998) reported that age ≥ 87 years
(median age for the cohort of 18,651 residents of 272 RACFs) resulted in a small
increase in the likelihood of a fall (OR 1.15, 95%CI 1.57, 1.70). The smaller case control
study conducted by Myers et al. (1991) reported that residents aged ≥ 90 years were
nearly four times more like to fall (p ˂0.005). Other studies have indicated that increasing
age may be protective for falls, as the older person becomes less mobile (Morris &
Issacs., 1980; Nyberg et al., 1997). Bueno-Cavanillas et al. (2000), in a 12 month
prospective cohort study with 190 participants, studied the effect of age on the frequency
of falls on the basis of whether an intrinsic or extrinsic precipitating factor could be
identified. The authors reported that age was a significant and independent risk factor for
intrinsic falls, although the magnitude of the effect was larger for intrinsic falls. A review
of 16 epidemiological studies carried out in the residential aged care setting reported that
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the impact of aging on the cardiovascular, visual, neurological and musculoskeletal
systems affects both gait and balance and therefore contributes to an increased risk of
falling (Rubenstein, Josephson & Robbins, 1994). Increasing age has also been reported
as a risk factor for injury as the result of a fall (Kruger et al., 2001). Persons over the age
of 80 years are reported to have a two-fold risk of injurious falls (Nevitt, Cummins &
Hudes, 1991). Some studies have reported a significant increase in the risk of falling
whilst other studies have noted that age may be a protective factor due to the decreased
mobility of the resident (Morris & Issacs, 1980; Nyberg et al., 1997). It would appear that
residents in the very old category (≥ 85 years) and who are ambulant are at greater risk
of sustaining a fall. There is reasonable evidence supporting increasing age as being a
risk factor for falls in older persons living in residential aged care. Further research is
required in large cohort studies to examine the impact of age as an independent risk
factor for falls in older persons in the dementia-specific residential aged care setting.

2.6.2.4 Diabetes Mellitus
The long-standing complications associated with diabetes mellitus include diabetic
neuropathy, autonomic neuropathy, diabetic retinopathy and diabetic foot ulcer. These
can contribute, in isolation or in combination, to an increased falls risk (Morely, 1999).
Several studies have reported that diabetes mellitus was significantly and independently
associated with an increased risk of falls in older persons living in a RACF (BuenoCavanillas et al. 2000; Mauer, Burcham & Cheng, 2005). Mauer et al. (2005) reported an
adjusted hazard ratio of 4.03 (95%CI 1.96, 8.28) for residents prescribed oral
hypoglycaemic agents or insulin therapy in a prospective cohort study of 139 residents in
a long term care facility in New York. The authors did not find a significant relationship
between visual impairment (either from proliferative diabetic retinopathy or poor
glycaemia control) or orthostatic hypotension, secondary to underlying autonomic
neuropathy, to be associated with an increased incidence of falls. It is noted, however,
that the sample size for this prospective study was small (n=139) and that the diagnosis
of diabetes was based only on the prescription of medication to treat diabetes and was
not validated by the usual laboratory measures. Secondly, some risk factors for falls
were not included due to the study design and this may have produced a potential bias in
the results. Mauer et al. (2005) noted that previous research undertaken in the
community setting (Miller, Lui, Perry, Kaiser & Morley, 1999; Lord, Caplan, Colaguiri,
Colaguiri & Ward, 1993; Anderson, 1998) suggested a possible causal link between
diabetes and falls which was attributable to proprioceptive deficits or decreased strength
and work performance of the lower limb muscles. These findings are supported by a
large prospective cohort study undertaken by Schwartz et al. (2002), where community
dwelling women with diabetes and who were not using insulin had a 68% greater
likelihood of falling once per year than women who were not diabetic (OR 1.68, 95%CI
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1.37, 2.07). Women using insulin were nearly three times more likely to fall than women
without diabetes (OR 2.78, 95%CI 1.82, 4.24). The authors reported a strong association
between falling and poor performance on balance measures and clinical evidence of
peripheral neuropathy in women with diabetes managed by oral hypoglycaemic agents
or insulin. The level of control of blood glucose levels, whether the person was insulin or
non-insulin dependent and the presence of complications associated with the disease
contributed to an increased risk of falls in older persons with diabetes. One limitation to
this study was the fact that diabetes was determined by self report only; therefore some
of those participants who reported that they did not have diabetes may have in fact been
undiagnosed diabetics. Secondly, the cohort was largely white, community-dwelling
women who volunteered to participate in the study; hence the findings of the study
cannot be applied to the broader population or to older women living in residential aged
care.

In summary, studies undertaken in the community and residential aged care setting have
identified a causal link between diabetes and falls, associated with the complications of
the disease and fluctuations in blood glucose levels.

2.6.3 Summary of risk factors
The aetiology of falls is generally considered to be multifactorial, often involving both
modifiable and non-modifiable factors. Each fall event is impacted by the interaction
between the resident’s environment, pre-existing resident-specific factors and the
immediate precipitating event or circumstance (Bueno-Cavanillas et al., 2000; Hill et al.,
2004a). The interplay between modifiable and non-modifiable risk factors will vary
between individuals and may change over time due to disease progression or an acute
change in health status (Kallin et al., 2002). Even in the case of non-modifiable risk
factors for falls, treatment may help to reduce the magnitude of the effect of the risk
factor (Victorian Quality Council, 2004).

Older persons with diagnosed dementia represent a complex high risk cohort who may
require a different approach to falls minimisation as they are often unaware of the risk
and are often non-compliant with many standard measures such as wearing hip
protectors or seeking assistance to mobilise. Behavioural management plans and
diversional strategies may play a key role in reducing the incidence of falls in this group
of residents. Staff may require additional training to recognise and de-escalate
behaviours of concern. Careful consideration could also be given to the physical
environment to ensure that line of sight can be maintained as much as possible
throughout the day, and that observation rounds occur regularly throughout the night to
ensure that residents are assisted to the bathroom or settled if they become restless.
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2.7 Falls risk assessment in the residential aged care setting
Falls risk screening and falls risk assessment are two separate processes with differing
outcomes. Falls risk screening is a brief process of estimating a person’s risk of falling
and classifying people as being at either low or increased risk. Falls risk screens do not
identify the main risk factors contributing to the individual’s falls risk. Best practice
guidelines recommend that as the majority of residents in residential care settings will
score at high risk on a screening tool, screening may be redundant and that, in this case,
all residents should undergo a falls risk assessment (Australian Commission on Safety
and Quality in Healthcare, 2009).

By contrast, falls risk assessment tools (FRATs) have the potential to more
comprehensively quantify falls risk and provide the basis for decision-making on specific
interventions to be implemented. In the context of this thesis, important criteria for an
effective falls risk assessment include:

a) Identification of the risk profile and incidence of falls for residents over time.
b) Effective documentation, demonstrating that the nursing care plan incorporated
strategies to address identified risk factors.
c) An acceptable inter-rater reliability. In the study in this thesis investigating inter-rater
reliability of a new falls risk assessment tool, the Falls Risk for Older People:
Residential Care (FROP-Resi), comparison was also made with the Ballarat Health
Services FRAT.

Perell et al. (2001) described three types of falls risk assessment that are determined, to
some extent, by the setting or discipline specific factors. The first entails a
comprehensive medical assessment focussing on intrinsic risk factors that can be treated
to reduce the likelihood of a fall; however this does not provide a risk index (Rubenstein,
Josephson & Osterweil., 1996). The second form of risk assessment is a nursing (or
other health professional) assessment of the resident’s risk of falling and typically
involves the use of a FRAT. These instruments identify falls risk on the basis of intrinsic
or medical characteristics. A poor score will trigger further assessment and intervention.
The third common form of assessment focuses on functional impairment of gait and
balance (e.g. Tinetti Performance Oriented Mobility Assessment, Berg Balance Test,
Functional Reach test, Timed Up and Go test and the Dynamic Gait Index). These tests
can be quite tiring for the resident to perform and in some cases cannot be performed
where the resident is dependent on a gait aid or assistance to mobilise, or where they
are unable to follow instructions, in the case of cognitive impairment. Several authors
have noted that in the residential aged care setting most of the residents may be
assessed as being at high risk of falling (Perell et al.,2001; Scott, Votnova, Scanlan &
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Close, 2007). In this environment, Perell et al. (2001) recommended the application of
universal precautions rather than relying upon individual screening assessments.
However, this does not provide for the targeting of interventions to a resident’s individual
modifiable risk factors, which is the specific benefit of undergoing a detailed falls risk
assessment. Secondly, in the absence of a population-based approach to falls
prevention in the residential aged care setting and the imperative to deliver cost-effective
and efficient services, providers need FRATs that reliably identify at-risk populations and
guide interventions by highlighting remediable risk factors for falls and fall-related injury.
Finally, the systematic review undertaken by Scott et al. (2007) demonstrated a paucity
in the number of FRATs validated in the residential aged care setting. Six studies
examining 10 tools were included in this review. Only one study (Rockwood, Awalt,
Carver & McKnight, 2000) reported reliability scores; three reported sensitivity and
specificity scores (Lundin-Olson, Jensen, Nyberg & Gustafson, 2002; Lundin-Olson,
Gustafson & Nyberg, 2005; Rosendahl et al., 2003) and one study reported predictive
values (Thapa, Gideon, Brockman, Fought & Ray, 1996). Further research is required to
develop and validate the parametric qualities of FRATs in the residential aged care
setting.

A recent prospective cohort study was conducted to describe the clinimetric properties of
four FRATs for residential aged care (Barker, Nitz, Low Choy & Haines, 2009). The
Peninsula Health Fall Risk Assessment Tool, Queensland Fall Risk Assessment Tool,
Melbourne Fall Risk Assessment Tool and the Falls Assessment Risk and Management
Tool have been recommended for use in RACFs by the Australian Commission for
Safety and Quality in Health Care (2009), the Victorian Quality Council (2004) and
Queensland Health (2003). Barker et al. (2009) noted the challenge in the construction of
tools to include risk factors that are most unique to fallers in the residential aged care
population. The authors supported the findings of Scott et al. (2007) and noted that no
study had provided evidence that falls risk assessment facilitated the identification of
problems that would otherwise have gone undetected, nor was it known whether falls risk
assessment improved outcomes in terms of falls prevention. Scott et al. (2007) noted
that future research on the validation of FRATs required an agreed taxonomy for
reporting to facilitate direct comparison across studies. In summary, what had been
lacking to date was the validation of a tool or tools in large scale epidemiological studies,
using an agreed taxonomy that clearly demonstrated that the tool was reliable and had
high sensitivity and specificity in classifying risk of falls across different settings.

To address this gap, the Falls FROP-Resi, a multifactorial falls risk assessment tool was
developed by a team at the National Ageing Research Institute. It was modified from the
Falls Risk Assessment for Older People in the Community (FROP-Com; Russell, Hill,
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Blackberry, Day & Dharmage, 2009) and the Falls Risk Assessment for Hospitalised
Older People (FRHOP; Hill et al., 2004b), both tools having been validated in the
relevant settings in previous studies (Hill et al., 2004b; Russell, Hill, Blackberry, Day &
Dharmage, 2008).

The original tool, the FRHOP, was developed to assess the falls risk in older people in a
sub-acute hospital setting (Hill et al., 2004b). Forty-four consenting patients participated
in the study. The assessment was conducted by two of a physiotherapist, occupational
therapist, podiatrist or prosthetist. The average age for participants in the inter-rater
reliability component of the study was 82.3 years (SD 9.6 years) and an age range of 69101 years. Hill et al. (2004b) reported that the retest and inter-rater reliability of the
FRHOP were high [ICC(2,1) 0.95 and 0.85 respectively]. Three risk factors were
identified where over 40% of residents were rated as high risk: three or more
medications (91%); three or more inappropriate footwear features (43.2%); and
impairment of balance that required physical assistance to complete the balance tasks
(45.5%). Frequent toileting was the only risk factor where a significant number of fallers
had the risk factor present compared to non-fallers. The FRHOP score ranges from 0 to
45. The mean total FRHOP score for the 44 participants was 20.6 (SD 5.8). The tool
demonstrated a moderate level of predictive accuracy in identifying fallers, using the total
fall risk score. Using a cut-off score of 23 and over, the highest level of sensitivity
(correctly predicting the patient would fall) was 43%, with a specificity level (correctly
predicting the patient would not fall) of 68% (Hill et al., 2004b).

The FROP-Com was developed for use in emergency departments, primary care
outpatient clinics and in the home setting (Russell et al., 2009). Retest reliability was
investigated in a sub-sample (n=20, mean age 75.9 ± 8.5 years; 69.2% female) of the
control group from a 12 month prospective randomised controlled trial of older
community dwelling people presenting to Emergency Departments after a fall. The ICC
for inter-rater reliability for the FROP-Com was 0.89 (95%CI 0.75, 0.96). Russell et al.
(2009) reported that when a receiver operating characteristic curve was plotted for the
FROP-Com, the area under the curve (AUC) was 0.69 (95% CI 0.65, 0.75), indicating
that the screening tool had a moderate capacity to predict falls.

Although the majority of the falls risk factors on the FROP-Resi are similar to those on
the FRHOP and FROP-Com, there are some differences that were made to
accommodate setting specific issues. The FROP-Resi has an additional section on
balance and transfers for non-ambulant patients and the functional behaviour section
was expanded to include agitation. The tool was designed to assess falls risk in RACFs,
however it is not yet known whether the FROP-Resi is reliable between raters and if it is
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able to discriminate between fallers and non-fallers in the dementia-specific aged care
setting. These questions are investigated in the studies reported in Chapter 5 of this
thesis.
2.8 Falls prevention strategies
Three systematic reviews have been published addressing the prevention of falls in the
residential aged care setting (Oliver et al., 2007; Cusimano, Kwok & Spadafora, 2008;
Cameron et al., 2010). Cameron et al. (2010) used the Prevention of Falls Network
Europe (ProFaNE) fall prevention taxonomy for classifying interventions (Lamb et al.,
2005). Interventions were classified as single, multiple or multifactorial.

Not all

participants receive the same combination of interventions in multifactorial interventions,
each individual receiving an assessment and the intervention is based on the findings of
the assessment. The ProFaNE taxonomy describes 10 major categories of descriptors of
intervention type. They are: exercise; medication; surgery; management of incontinence;
fluid or nutritional therapy; environmental/assistive technology; social environment;
knowledge; and other. In contrast, Oliver et al. (2007) described single interventions that
were also components of one or more of the multifaceted interventions in the residential
aged care setting. The authors focussed on hip protectors, removal of physical restraint,
fall alarm devices, exercise, changes to the physical environment, calcium and Vitamin D
supplementation and medication review.

Cameron et al. (2010) also described a category of multiple interventions comprising a
combination of the major descriptor categories and again being delivered to all
participants in the study. Neither Oliver et al. (2007) nor Cusimano et al. (2008) identified
studies of this nature in their reviews; rather they reviewed studies focussed on the
delivery of multiple interventions on an individual rather than a group basis. The five
cluster-randomised trials reported by Cusimano et al. (2008) also addressed a focus on
education, medication review, equipment provision and repair and assessment of vision.
Four of the five studies reported improved outcomes in regard to falls incidence. The
one study that did not show an improvement lacked power due to the small sample size
(Dyer et al. 2004). This customisation of the approach to address the individual’s risk
profile appears to result in improved outcomes for the resident. The third and most
commonly reported type of intervention in the three reviews is multifactorial intervention.
These interventions are comprised of more than one major category of descriptors which
are delivered on an individual basis. Cusimano et al. (2008) described such programs as
the implementation of more than one intervention strategy to assess and mitigate
predisposing and situational risk factors for falling that are caused by both environmental
and behavioural factors.
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The systematic review and meta-analyses reported by Oliver et al. (2007) identified 43
studies in the hospital and residential aged care setting. The key findings of the review in
regard to multifactorial interventions in the residential setting were that, although the
eight randomised controlled trials included were of good quality, the meta-analyses did
not show significant effects. In regard to the use of hip protectors, 11 studies were
included in the systematic review: five were randomised controlled trials, five were
cluster randomised trials and one was a prospective controlled study. The authors were
unable to draw definitive conclusions about the efficacy of hip protectors, given the
number of cluster randomised trials in the meta-analysis and the sensitivity of the results
to the magnitude of the intraclass correlation coefficient. Two studies focussed on
exercise as a single intervention in the residential care setting. Neither showed evidence
of effectiveness for exercise as a single intervention in the prevention of falls or fractures.
Three studies with observational or case control designs showed no evidence of
significant effect on falls or fractures in the residential care setting.

Oral calcium and vitamin D reduced the rate of falls for older people in the residential
care setting in the two studies that met the inclusion criteria (Oliver et al, 2007). However,
a large study did not support these findings (Law, Withers, Morris & Anderson, 2006).
The evidence that vitamin D supplementation improves strength and physical
performance in older people comes from studies of patients either with clinical
osteomalacia (Glerup et al., 2000) or with very low serum 25-hydroxy vitamin D
concentration (Parfitt et al., 1982; Verhaar et al., 2000). Studies with a higher serum 25hydroxy vitamin D concentration have generally shown little or no effect of additional
vitamin D on strength or physical performance (Latham, Anderson & Reid, 2003).
Vitamin D supplementation may therefore prevent falls and fractures only in people with
very low pre-treatment serum concentration, which is common in RACFs (Latham,
Anderson & Reid, 2003). The reproducibility of interventions may also vary between
service settings.

Oliver et al. (2007) undertook a detailed search strategy aligned with best practice in
accordance with the QUORUM statement (a checklist of standards to guide quality of
reporting meta-analyses of clinical randomised controlled trials [Moher et al, 1999]) and
Cochrane. Retrieved manuscripts were assessed for quality by two reviewers. Two
statisticians abstracted quantitative data and conducted meta-analyses on pooled data
where possible. The authors noted that whilst the eight studies reporting multifaceted
interventions in the residential aged care setting were reported as randomised controlled
trials, adjustments for clustering were rarely undertaken in the original analyses. Whilst
some trials showed a large effect size on falls, the meta-analysis for multifaceted
interventions in care homes did not show any significant effects. The authors concluded
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that despite the pressing importance of preventing falls and fractures, the evidence is
inconclusive for multifaceted interventions and single interventions (except hip protectors)
in residential aged care.

Cusimano et al. (2008) identified five cluster randomised controlled trials in the
residential aged care setting that focussed on the effectiveness of multifaceted
intervention programs. The methods for the review were robust with a detailed and
extensive search strategy and quality assessment using a standardised checklist. The
data was extracted from the five studies by the two authors and detailed analysis of the
internal validity, bias and confounding variables and statistical power of the five studied
was assessed. These studies combined elements of multiple interventions delivered on
a group basis with multifactorial interventions delivered to an individual resident. Meta
analysis was not performed as part of the review. Two studies (Jensen et al., 2002;
Becker et al., 2003) reported a significant reduction in both the number of fallers and the
number of falls. Cusimano et al. (2008) concluded that the limited evidence suggested
that multifaceted programs that comprise resident-specific, group-specific and general
interventions strategies are likely to be effective in reducing falls.

The third systematic review by Cameron et al. (2010), a Cochrane review, identified 20
studies that tested the effect of a single intervention, one study that tested multiple
interventions and nine trials that tested multifactorial interventions, in hospital and
residential care settings. The key findings for the review of residential care settings
included:


Supervised exercise

Six studies tested a single type of exercise intervention. The sample size varied from 27
to 682 residents in both high and low level residential aged care settings. All studies
were randomised controlled studies, however only two studies concealed allocation and
none met the standard of blinding to the outcomes. Pooled data from only two studies
resulted in a significant reduction in the falls rate. Both studies focussed on gait, balance
and coordination exercises. Pooled data from four (of seven) studies testing a
combination of exercise types showed a significant increase in the number of falls.
Cameron et al. (2010) concluded that the results relating to the effectiveness of exercise
programs in reducing the falls rate and risk of falls are inconsistent due to variation in the
type and intensity of exercise, study population characteristics and methodological
differences between the studies.
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Vitamin D supplementation

Five studies tested the effect of vitamin D supplementation on falls. The sample size for
the five randomised controlled trials varied from 48 to 693 participants. Three of the
studies used concealed allocation and blinding of staff or researchers to the outcomes.
Four of the five studies were conducted in a residential aged care setting with the
remaining study conducted in a sub-acute setting. Pooled data for four studies with 4,512
participants that included falls data showed a statistically significant reduction in the rate
of falls (RaR (random effects) 0.72, 95%CI 0.55,0.95). However pooled data for five
studies with 5,095 participants did not show a reduction in the risk of falling (RR 0.98,
95%CI 0.89,1.09). Cameron et al. (2010) cautioned the interpretation of the pooled data
due to statistical and clinical heterogeneity. Four of the studies reported a variety of
fracture outcomes however none of the studies reported a statistically significant
reduction in fractures.


Multifactorial interventions

Nine studies with 3,753 participants studied the impact of multifactorial interventions in
residential aged care. The sample sizes varied from between 133 to 682 residents of
either high or low-level RACFs. Five of the studies lost more than 20% of the participants
during the course of the study. Seven of the studies used concealment of allocation
during the randomisation process, however only one study blinded staff to the outcomes.
Pooled data for seven of the trials did not show a significant reduction in the rate of falls
or the risk of falling. The authors reported a significant reduction in hip fractures based
on the pooled data for three studies that reported this outcome. An exploratory analysis
of pooled data for five interventions that were multidisciplinary in nature and included an
exercise component, showed a significant reduction in the rate of falls and the risk of
falling. Pooled data for three studies that were not delivered by a multidisciplinary team
showed no significant effect. It should be noted that two of the successful studies
(Jensen et al., 2002; Becker et al., 2003) included residents with and without cognitive
impairment, increasing the generalisability of these findings to residential care facilities
where residents may have impaired cognition.

Zermansky et al. (2006) reported a significant reduction in the incidence of falls in a
randomised controlled trial designed to measure the impact of clinical medication review
by a pharmacist against usual care in high and low level residential aged care settings.
There was no significant difference in the number of hospitalisations as a result of a fall
or in the number of consultations provided by the General Practitioner during the trial
period. The most common interventions involved technical changes, such as swapping to
generic brands, altering quantity and dosage instructions, adding missing items and
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deleting discontinued medications from the drug chart. The power of this study was
limited by the cohort size (n= 661). The authors had aimed to recruit 1,600 patients,
which was calculated to have a 90% power at 5% significance level to detect differences
of 1/6 SD in measures of cognitive and physical functioning. It is unclear whether group
allocation was concealed, however the treating pharmacist was not blinded to the
outcomes, hence bias may have been introduced into the study.

Education of staff plays an important role in the identification of risk factors and the
targeting of prevention strategies (Victorian Quality Council, 2004); however the three
systematic reviews (Oliver et al., 2007; Cusimano et al., 2008; Cameron et al., 2010) did
not specifically focus on education as part of a multifactorial approach to falls prevention.
Two studies conducted in residential settings in New Zealand identified priorities for
education to facilitate better outcomes for older persons at risk of falls. It was considered
vital that staff understood both that falls were a significant problem in the residential
setting and also the benefits of specific interventions in reducing the risk of falls and fall
related injury. In addition, they needed to be active participants in the development and
implementation of care plans aimed at reducing falls risk (Butler, Coggan & Norton,
1998a; Butler, Norton, Lee-Joe & Coggan, 1998b). Randomised controlled studies
conducted by Becker et al. (2003) and Jensen et al. (2002) implemented a multifactorial
intervention program that included staff education in the residential aged care setting.
Both studies reported a significant reduction in the incidence of falls. Becker et al. (2003)
also offered education to the residents in the form of written information and individual
consultations with residents to highlight falls preventions strategies. The education was
offered as part of a multifactorial falls prevention program that included environmental
adaptations, a group exercise program and the use of hip protectors to achieve a
significant reduction in the incidence of falls. Such educational opportunities would be
limited to residents who are cognitively intact and hence are not suited to the residents of
dementia-specific RACFs. A cluster randomised controlled trial conducted in ten nursing
wards from seven nursing homes reported that the rate of accidental falls in
institutionalised older people with and without cognitive impairment halved as a result of
a staff training program combined with a post fall consultation / review process (Bouwen,
de Lepeliere & Buntinx 2008). This is one of the first studies to attempt to reduce falls
incidence by directing a single intervention (education) intervention to staff rather than
the resident. It is noted that allocation in this study was not concealed and that residents
and staff were aware of the fact that measures were being recorded. Improvement in
care (and therefore, fewer fall accidents) and better recording (and therefore, an increase
in the recording of falls) were possible consequences of these limitations.
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Adverse effects

The systematic review conducted by Cameron et al. (2010) noted that exercise-based
interventions designed to reduce the incidence of falls may in fact result in an increased
incidence of falls in a frail residential aged care population. Two studies, in particular,
identified that interventions to prevent falls may paradoxically increase the incidence of
falls and injury (Faber et al., 2006; Kerse et al., 2004). Both studies were cluster
randomised controlled trials with moderate cohort size (n=238, Faber et al., 2006; n=617,
Kerse et al., 2004). Between 79% and 86% of the participants were female. Allocation
was concealed in the study by Kerse et al. (2004), however staff in both studies were not
blinded to the outcomes. In the study by Faber et al. (2006) residents were randomly
allocated to a functional walking program or a balance program based on Tai Chi
exercises. The risk of becoming a faller in the exercise groups increased significantly in
the subgroup of participants who were classified as being frail (hazard ratio 2.95; 95% CI
1.64, 5.32). Frailty was defined by the evidence of three or more of the following
indicators: unintentional weight loss; weakness; exhaustion; slowness; and low physical
activity. The authors recommended moderate exercise for residents who were classified
as pre-frail e.g. they had one or two of the indicators of frailty. Frail residents did not
benefit from the exercise regime (and in fact it resulted in a non-significant increased
proportion of residents falling) and alternative measures such as the use of hip protectors
and environmental modification were considered by the authors to be preferable falls
prevention strategies in this sub-group.

A cluster randomised controlled study conducted in a cohort of 628 residents of 14
nursing homes in New Zealand reported an increase in the incidence of falls (Kerse et al.,
2004). The multifactorial intervention incorporated the reduction of environmental
hazards, staff education, appointment of falls risk coordinators, education to care givers
regarding specific risk factors, prompts for medication review, development and
implementation of a falls manual and referral to the resident’s medical practitioner. The
authors had designed the intervention to be delivered within existing staff resources and
without significant input from external experts or the additional resources, other than staff
training in the falls risk management and the implementation of the program supported
by a resource manual. The authors suggested that the role of falls co-ordinator may have
drawn the staff member from their core duties and placed a strain on other staff.
Oliver et al. (2007) concluded that there are a number of gaps in the research evidence
of effective falls prevention in the residential care setting that warrant further investigation,
for example: interventions that target residents with cognitive impairment; the capacity to
reproduce interventions within and between residential aged care settings; and the cost
effectiveness of single versus multiple versus multifactorial interventions. Few previous
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studies have specifically evaluated falls risk factors and prevention strategies in the
dementia-specific residential aged care setting.
2.9 Conclusion
Considerable research has been undertaken in the community setting in regard to risk
assessment, identification of risk factors for falls and interventions to reduce the
incidence of falls. Whilst many characteristics of the community-dwelling and residential
aged care populations are shared in terms of age, gender and comorbidities, the level of
physical, cognitive and functional impairment of older people living in residential aged
care warrants an increased focus to identify the risk factors for falls in this population.
Falls impact on up to 80% of older persons with dementia who are living in the residential
aged care setting. Between 10-25% of these falls result in injury to the resident. The
incidence of recurrent falls also rises sharply in this group, impacting on the resident’s
quality of life and functional independence. The implementation of a successful
multifactorial falls prevention program is challenging in a dementia-specific cohort and
few studies have specifically targeted this high falls risk population. Residents may lack
insight into their physical limitations, may engage in risk-taking behaviours and may be
non-compliant with measures to mitigate identified risk factors.

While falls risk assessment has been identified in best practice guidelines for residential
care settings as a key element of falls prevention, there is limited research investigating
falls risk assessment tools in this setting. The FROP-Resi is a new FRAT that has been
adapted from validated tools developed in the acute inpatient and community settings for
use in the residential care setting, however has not been investigated to date for its interrater reliability.

Although research evidence in the residential care setting, particularly in cognitively
impaired samples, is limited, some of the existing research does indicate that
identification of risk factors and multi-factorial management addressing identified risk
factors in this setting may be an effective approach. This thesis investigated the specific
risk factors associated with falls and multiple falls in two dementia-specific RACFs and
whether the residents’ falls risk profile changes following a multifactorial intervention.
The utility of a new FRAT in this setting was also investigated.
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Chapter 3 - Methods
3.1 Introduction and overview
This section of the thesis consists of the methods for two research studies undertaken in
two dementia specific residential aged care facilities (RACFs) at a large regional health
service (Ballarat Health Services, Victoria, Australia). These were:

a) an initial 12 month retrospective audit to identify the characteristics of fallers, falls
incidence, risk factors for falls and compliance with the Ballarat Health Services
Clinical Practice Guideline for falls prevention in two dementia-specific aged care
facilities, prior to the implementation of the “STAR” falls prevention project (see
Section 3.6).
b) a 12 month repeat retrospective audit to determine the impact of the “STAR” project
on the characteristics of fallers, falls incidence, risk factors for falls and compliance
with the Ballarat Health Services Clinical Practice Guideline for falls prevention.

This chapter describes the study design, participant selection criteria, sources of
information and the type of data collected in the initial and repeat audit phases pre and
post a multifactorial intervention being implemented. The statistical analyses undertaken
in both audit phases are detailed. This chapter also includes details of the intervention
phase delivered as part of the Encouraging Best Practice in Residential Aged Care grant
(the “STAR” project) awarded to the National Ageing Research Institute by the
Commonwealth Department of Health and Ageing. The “STAR” project was implemented
in two dementia-specific RACFs at Ballarat Health Services involved in the initial and
repeat audits described above.

3.2 Study design (initial and repeat audit components)
These components of the research project used a quantitative design, with an initial (pre
intervention) and repeat (post intervention) audit, each conducted over a 12 month
period. The audits included the files of all current residents in the participating facilities
for each audit period.
The”STAR” project (the intervention between the two audit periods, described in detail in
Section 3.6) had four phases and commenced in October 2007.

Phase 1: Scoping of current activity (October 2007-May 2008)
Phase 2: Implementation phase (June 2008-March 2009)
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Phase 3: Consolidation phase (August 2008-August 2009)
Phase 4: Sustainability phase (July 2009-October 2009)
Timeline
The initial audit was conducted between September 2007 to August 2008. The repeat
audit was conducted in one of the dementia-specific facilities (Bill Crawford Lodge)
between February 2009 to January 2010 and in the second dementia-specific facility
(Jessie Gillett Court) between April 2009 to March 2010. As such, the repeat audit in Bill
Crawford Lodge commenced 1 month prior to the end of the implementation phase
(phase 2) of the STAR project.

Initial audit
Sept. 07

Aug.08

STAR Implementation
June 08

Mar. 09

Repeat audit
Feb. 09

Mar. 10

3.3 Location
The study population was a cohort of residents of two dementia-specific RACFs. Bill
Crawford Lodge provides low level care for 30 residents and Jessie Gillett Court provides
high level care for 42 residents.
3.4 Participants
Residents are admitted to the two dementia-specific units where a combination of severe
cognitive impairment (≤ 3 on the Abbreviated Mental Test Score), a formal diagnosis of
dementia and behavioural and psychological symptoms of dementia indicated the need
for specialist care.

3.4.1 Initial audit
In Bill Crawford Lodge, 39 residents resided in the facility during the audit period. Sixty
residents resided in Jessie Gillett Court during the same period. The files of all current
residents, dating from 1st September 2007 and those residents admitted to the facility
during the audit period were included in the audit, as were the files of those residents
who were transferred or died during the audit period. The file audit was conducted
retrospectively.
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3.4.2 Repeat audit
There were 32 residents residing in Bill Crawford Lodge and 45 residents residing in
Jessie Gillett Court during the repeat audit period. The audit included all current
residents at the date of commencement of each audit period and all new residents
admitted to the two facilities in the subsequent 12 month period. The file audit was
conducted retrospectively.

3.4.3 Inclusion/exclusion criteria and consent
Data for all residents residing in the two RACFs during the initial and repeat 12 month
retrospective audit periods were included. No exclusion criteria were applied.

Ethics approval was obtained from the Ballarat Health Services/St John of God Human
Research Ethics Committee for the “STAR” project and the two audits described in this
chapter to be undertaken at Ballarat Health Services in two dementia-specific RACFs
(Appendix 1). Ethics approval was also obtained from the La Trobe University Faculty of
Health Sciences Human Research Ethics Committee (Appendix 2). Consent was
deemed not to be required for the file audit phase of the thesis as the collection and
reporting of information pertaining to falls incidents was part of usual practice and did not
involve contact with the resident throughout either audit phase.
3.5 Initial audit phase
The study incorporated data extracted retrospectively from the RiskMan incident
reporting database and from the residents’ files. The RiskMan program provides a
centralised electronic record of all incidents (including falls) that occurred throughout the
health service (including Bill Crawford Lodge and Jessie Gillett Court). Data were
entered by the staff member who witnessed the incident, or who first attended to the
resident post-incident. The RiskMan database is a software package widely used in the
health sector to record incident information. It was not designed specifically for research
purposes and no studies have been undertaken to test the psychometric properties of
the program. All incident reports were monitored and checked for accuracy and
completion of the necessary fields. The resident file was paper-based during the initial
audit phase. Advice was sought from the Nurse Unit Manager and primary care nurse
during the audit where clarification or additional information was required.

The information collected in the file audit comprised five areas of interest:

a) Resident demographic information including, age, gender, date of admission, and
primary and secondary diagnoses.

46

b) Identification of falls risk factors. Detailed information was collected regarding the
number and type of medications prescribed, the number of comorbidities, impairment
of cognition, vision, hearing, incontinence, level of assistance required for self care,
mobility and transfers, and number and type of behaviours of concern.

c) Completion of the falls risk assessment. Details of the Ballarat Health Services Falls
Risk Assessment Tool (FRAT) completed within 3 months of the commencement of
the audit period were recorded. Details of risk stratification, high (9-21), medium (4-8)
or low (0-3) falls risk were recorded. The Ballarat Health Services FRAT (Fig 3.1) was
developed internally and was used across the care continuum (acute, sub-acute and
residential aged care). The tool had not been validated in the residential setting.

The Ballarat Health Services Clinical Practice Guideline for falls prevention included
the following process standards:


The FRAT should be completed as soon as possible following admission (within
24 hours).



An environmental checklist should be completed for frequent fallers (two or more
falls) after the second reported incident.



The FRAT score identified risk factors and risk prevention strategies that could be
incorporated into the nursing care plan.



The FRAT should be reassessed following every fall.

d) Implementation of falls prevention strategies. The reverse side of the FRAT form
detailed a summary of falls prevention strategies that should be undertaken as a
result of the assessment findings (Fig. 3.2). Staff completed this section of the form
to describe interventions implemented to address the identified risk factors. Data
were collected for rates of completion of the form, and details were recorded
regarding completion of each sub-section: environment; continence; mental status;
medications; mobility; and other recommendations.
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Figure 3.1. Ballarat Health Services FRAT
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Figure 3.2. Ballarat Health Services Fall Preventative Strategies Form
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e) Evidence of the implementation of falls prevention strategies was collected by
reviewing the assessment reports required for the determination of care needs under
the Australian Care Funding Instrument (ACFI; Australian Government, Medicare
Australia, 2008) and the nursing care plan. There were three ACFI domains that were
reviewed to determine whether the falls prevention strategies had been implemented:


Activities of Daily Living (consisting of the ACFI questions - Nutrition, Mobility,
Personal Hygiene, Toileting and Continence)



Cognition and Behaviour (consisting of the ACFI questions - Cognitive Skills,
Wandering, Verbal Behaviour, Physical Behaviour and Depression)



Complex Health Care (consisting of the ACFI questions - Medication and
Complex Health Care Procedures).

f)

Falls and injury data. For the purpose of the studies in this thesis, the definition of fall
that was used was “an event which results in a person coming to rest inadvertently
on the ground or floor or other lower level” (Australian Commission on Safety and
Quality in Healthcare- Practice guidelines, 2009, p4).

Falls were recorded on the RiskMan incident reporting database. Detailed incident
reports were reviewed for all residents during the audit period in order to classify
residents as a non-faller, single faller or recurrent faller. Information was recorded on the
number of falls, date and time of incident, the location of the incident, the activity the
resident was engaged in at the time of the fall, incident severity rating (ISR), fall-related
injury, witnessed/unwitnessed incident, and FRAT re-assessment post-fall.

Fall incidents were classified according to the Ballarat Health Services incident severity
rating (ISR) system (Table 3.1). During the initial audit phase near miss falls were
reported and recorded on the RiskMan database. This was later changed and a decision
was made at an organisational level to remove the near miss category from the RiskMan
database. For the purpose of analysis in this thesis, the “near miss” falls were
incorporated into the “non-faller” group. The Incident Severity Rating focused on the
impact of the fall in terms of hospitalisation and increased length of stay.
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Table 3.1. Incident severity ratings (ISR) for fall incidents
Incident Severity
Rating
ISR 4 - Minor

Definition
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; includes reportable Sentinel Events.

Injuries resulting from a fall were also classified according to the severity criteria listed in
Table 3.2. The injury severity may not be determined at the time of the incident and may
be changed following clinical investigation. The Injury Severity Rating focused on the
type and severity of the injury sustained as the result of the fall incident.
Table 3.2. Injury severity rating
Injury Severity
Extreme

Description
Permanent injury or death

Examples
Death

High

Serious injury causing temporary loss of function.
Hospitalisation or increased length of stay for an
inpatient is required

Loss of
consciousness; head
injury; fracture

Medium

Requiring medical treatment for injuries, but not
hospitalisation or an increased length of stay for an
inpatient

Laceration;
haemotoma

Minor

Injury requiring only first aid treatment. Includes no
injury or no impact to the person involved.

Neck, back or limb
pain; skin tear;
abrasion

3.6 Intervention phase in the “STAR” project
The “STAR” project was a multifactorial, evidence based falls prevention program that
was instituted after the initial audit. It was part of a multi-site research project funded by
the Commonwealth Department of Health and Ageing, with the aim of reducing falls,
fallers, and multiple fallers in participating facilities. The development and conduct of the
intervention phase occurred separately to this doctoral thesis. Ballarat Health Services
agreed to participate in a consortium of three research / training / evaluation agencies
(one in each of the three states represented in the proposal – Victoria, Queensland and
Tasmania), and nine RACFs across the three states. The RACFs represented a broad
cross section of types of facilities, including small and large facilities, metropolitan and
51

regional/rural, ethnospecific facilities (Greek), and some facility types that were known to
have particularly high falls rates (including dementia-specific and psychogeriatric
facilities). The lead organization for the “STAR” project was the National Ageing
Research Institute. The project was titled “An individualised, facilitated and sustainable
approach to implementing the evidence in preventing falls in residential aged care
facilities”. The project had three phases, the details of which are described in the
published protocol (Haralambous, Haines, Hill, Moore, Nitz & Robinson, 2010). The first
two phases are described below as they involved the scoping of current practice,
preparation and implementation of the “STAR” project. The final phase involved the
ongoing roll-out and institutionalisation of the elements of Phases 1 and 2.

The first phase included an audit of falls incidents recorded in the resident file and on the
RiskMan database for the 6 months preceding project commencement. Each facility
completed the Victorian Quality Council (VQC) “Falls and falls injury risk minimisation
audit” (2004) which provided a checklist of best practice activities. At the end of this
scoping phase, an individualised report was provided to each facility. The report detailed
aspects of falls prevention practice that the facility appeared to be implementing well and
areas identified that were in need of improvement to meet best practice falls prevention
guidelines (Queensland Health, 2003; Victorian Quality Council, 2004). This formed the
basis for an activity plan that aimed to bring each facility in line with best practice
guidelines in the implementation phase.
The “STAR” approach involved multiple strategies to improve falls management. The
focus on staff as the key drivers for the implementation of a multi-pronged evidence
based approach to falls prevention was designed to ensure sustainable practices were
embedded in the facilities. Action research methods were used as a means of facilitating
change in “practitioners’ practices, their understanding of their practices and the
conditions in which they practice” (Kemmis, 2009, p263). Action plans included the
development of information brochures for families, a walking program and exercise
program.

Phase 2 was a peak period of activity in building capacity within the facilities, in
preparation for the consolidation phase. A number of core activities that were instituted in
all facilities included: the appointment and training of a “Falls Resource Nurse” from
within the staff of each facility (including 0.2 EFT funding for this role for 12 months in
each facility); delivery of a one day falls prevention training workshop for all staff;
completion of environmental audits; and the provision of recommendations for
environmental modifications to maximise safety. Regular staff newsletters updated the
staff of each facility on project activities and programs were implemented to optimise
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physical activity, sunlight exposure, vitamin D supplementation if indicated, and vision
correction. Additional activities were dictated by the ongoing monthly action learning
group meetings which focused on facility actions. The action learning group at Bill
Crawford Lodge focused on the implementation of a walking program, the development
of a falls prevention and safe footwear brochures for families and staff education
provided by a Podiatrist regarding safe footwear. At Jessie Gillett Court, the focus was
on the development of a falls prevention brochure and a Christmas list of gift ideas that
included ideas for safe footwear and suitable clothing. This phase also involved provision
of resources for high risk residents such as hip protectors and hi-lo beds. Minor
environmental modifications were funded to address issues identified in the
environmental audits.

Whilst the researcher did not participate in the activities undertaken in the two residential
facilities during the “STAR” project, the initial and repeat audits were designed to
measure the impact of the project.

3.7 Repeat audit
The data collected retrospectively for the repeat audit were identical to that collected
during the initial audit phase. The one exception was the removal of the “near-miss”
category when reporting incident severity rating for the fall incident. Ballarat Health
Services had introduced an electronic resident record (I-Care system) to the RACFs
between November 2008 and February 2009. Bill Crawford Lodge commenced using the
I-Care system in November 2008 and Jessie Gillett Court had fully implemented the use
of the system by February 2009.
3.8 Data analysis
Data were entered into an Excel spreadsheet and analysed using SPSS (Version 17.00).
Descriptive statistics and frequencies were used to describe the characteristics of the
cohort. Three statistical analyses were used for comparing the results of the initial and
repeat audits. As the continuous data were not normally distributed, non-parametric tests
were used to test for differences in age, Abbreviated Mental Test Score and length of
stay during the audits. For these analyses, for the subsample of participants who were
resident for only one audit, the Mann-Whitney U test was used. For the subsample of
participants who were resident for both audits, the Wilcoxin Signed Ranks test was used.
For fall characteristics and risk factors, chi-square tests were used to examine the
association between levels of the categorical variables and the two audit phases.
Fisher’s exact test was used for 2x2 tables when the expected cell count was <5 for
more than 25% of cells. Statistical comparison of incidence density for the initial audit
and repeat audit was performed using a normal-theory test based on the conditional
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binomial distribution of the number of falls in one audit, given the total number of events
in both audits (Rosner, 2000). The significance level of 0.05 was used for all statistical
comparisons.

3.8.1 Negative binomial regression
Negative binomial regression analyses were used to determine which factors were
predictive of being a faller compared with a non-faller or a recurrent faller compared with
a single faller (Robertson et al., 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 et al., 2009). Negative binomial
regression allows for the comparison of recurrent fall event rates in different groups and
adjusts for variable follow-up times by using the natural logarithm length of stay as the
offset. This statistical model accounts for over dispersion 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 over dispersion of 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 seven
risk factors (FRAT falls history; mobility status; incontinence; psychoactive medications;
vision impairment; number of medications and number of behavioural and psychological
symptoms of dementia) were independent variables. A univariate regression analysis
was performed for each risk factor. A multivariate analysis was then conducted,
sequentially including significant risk factors with the next smallest p value until the
multivariate model was not significant. The final regression model was the significant
model with the most number of risk factors and included an interaction term for all of the
independent variables. Negative binomial regression analyses were also repeated for
faller (single and recurrent) data only. For these analyses for fallers, to satisfy the
requirement for negative binomial regression that the count data (number of falls)
contains zero’s, a modified count variable was computed using number of falls -1.
Incident rate ratios (IRR) and their 95%CI are reported. The negative binomial regression
results for the initial and repeat audits were compared descriptively.

3.8.2 Sensitivity and specificity
The sensitivity and specificity of the Ballarat Health Services FRAT for accurate
classification of faller status were calculated for the initial audit phase. A FRAT is valid if
it has high sensitivity (probability of the resident’s score being positive, i.e. a faller, when
the “true” score was positive), high specificity (probability of the resident’s score being
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negative, i.e. they were a non-faller, when the “true” score was negative) and high
positive predictive value (proportion of those residents scored as high risk who went on
to fall). Table 3.3 describes the calculation of sensitivity and specificity from a 2x2
contingency table.
Table 3.3. Calculation of sensitivity and specificity from a 2x2 contingency table
Actual outcome
Positive

Screening test result
(Predicted outcome)

Negative

Positive
A
(true positive)
Faller who was predicted
to be a faller
B
(false negative)
Faller who was predicted
to be a non-faller

Negative
C
(false positive)
Non-faller who was
predicted to be a faller
D
(true negative)
Non-faller who was
predicted to be a nonfaller

Equation 1: sensitivity = A/(A+B)
Equation 2: specificity = D/(D+C)

Values of 0.75 or more for both sensitivity and specificity measures are considered to
reflect good predictive accuracy (Portney & Watkins, 2000).
Positive and negative predictive values were calculated using the following formulae:

Equation 3: Positive Predictive Value (PPV) = A/(A+C)
Equation 4: Negative Predictive Value (NPV) = D/(D +B)
In addition sensitivityER and specificityER (ER = event rate) were calculated. SensitivityER
and specificityER together are sensitive to delays in screening tool completion, multiple
falls by individual patients, changes in screening tool classification and unequal patient
exposure periods (Haines, Hill, Bennell & Osborne, 2006). SensitivityER and specificityER
are considered to be more accurate indicators of prediction accuracy for events such as
falls. Table 3.4 describes the calculation of sensitivityER and specificityER .
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Table 3.4. Calculation of sensitivityER and specificityER from 1x2 contingency table
Number of falls:
In residents with a FRAT score ≥ 9 (high risk)

A

In residents with a FRAT score < 9 (low-moderate risk)

C

Length of stay during audit period:
In residents with a FRAT score ≥ 9 (high risk)
In residents with a FRAT score < 9 (low-moderate risk)

B
D

Equation 5: SensitivityER = A/A+C
Equation 6: SpecificityER = D/D+B
The Youden Index is one way to summarize test accuracy into a single numeric value
(Youden, 1950). The lowest score of the Youden Index is 0 and the maximum score is
+1. A perfect test would have a Youden Index of +1. A modification of the Youden Index,
the Youden IndexER, uses the sensitivityER and specificityER values (Haines et al., 2006).
Youden IndexER = (sensitivityER + specificityER) – 1.

3.9 Summary
The researcher did not participate in the activities undertaken in the two RACFs during
the “STAR” project. The initial and repeat audits were conducted to determine the impact
of the “STAR” project in the two dementia-specific RACFs. Descriptive statistical analysis
was undertaken to compare the resident demographics, risk profile and incidence of falls
and fall related injury pre and post-implementation of the “STAR” project.

Negative

binomial regression analysis was undertaken to identify risk factors that were predictors
of falling at least once and of recurrent falls. The sensitivity and the specificity of the
Ballarat Health Services FRAT were calculated in the initial audit phase.
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Chapter 4 - An initial and repeat file audit of falls incidence and
risk profile of non-faller, single faller and recurrent faller
residents in dementia specific RACFs
4.1 Introduction
This chapter reports the results of an initial and repeat file audit and review of incident
reporting data conducted in two dementia-specific residential aged care facilities (RACFs)
at Ballarat Health Services for a 12 month period prior to and following the
implementation of a multi-faceted falls prevention project funded by the Commonwealth
Government (the “STAR” project led by the National Ageing Research Institute). The
primary aim of the “STAR” project was to implement evidence based falls prevention
guidelines in nine RACFs in Australia, with the intent to reduce falls and fall-related
injuries. The approach adopted involved multiple strategies to improve falls management
(Haralambous, Haines, Hill, Moore & Nitz, 2010).

A number of studies have focussed on the identification of risk factors for falls in the
community setting (Hill et al., 2004a; Lord, Sherrington, Menz & Close, 2007). Similar
research has been undertaken in the residential aged care setting, however comparison
of the studies is difficult as it would appear that the nature and interaction between risk
factors may be cohort specific (Hill et al., 2004a). There is a paucity of literature
describing the risk factors for single and recurrent falls in dementia specific populations
in residential aged care settings.

In view of the limited published research describing risk factors for falls among people
with dementia in residential care settings, the aims of the initial and repeat audits in the
dementia-specific RACFs were:
1. To determine whether the incidence of falls and fall-related injury had been reduced
in the two dementia-specific RACFs as a result of the implementation of multifactorial
falls prevention measures during the “STAR” project.
2. To identify whether the risk profile of non-fallers, single fallers and recurrent fallers in
the two dementia-specific RACFs had changed as a result of the “STAR” project.
3. To assess whether staff compliance with completing the Ballarat Health Services falls
risk assessment tool (FRAT) and implementation of prevention strategies had
improved as a result of the “STAR” project.
4. To determine the sensitivity and specificity of the Ballarat Health Services FRAT in
accuracy of classifying falls status (initial audit only).
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4.2 Methods
The methodology for the initial and repeat audit phases has been described in detail in
Chapter 3.
4.3 Results- Initial audit
4.3.1 Resident demographics
Bill Crawford Lodge is a dementia-specific high-level care facility. The median age of the
39 residents was 81.0 years (IQR 8 years; range 48-95 years). Nineteen (48.7%)
residents were female. The median length of stay for residents at the commencement of
the audit period was 63 days (IQR 464 days; range 0-1277 days). The median length of
stay during the audit period was 356.0 days (IQR 262 days; range 14-365 days).

Jessie Gillett Court is a dementia-specific low-level care facility. The median age of the
60 residents was 84.0 years (IQR 9 years; range 56-97 years). Forty-eight (80.0%)
residents were female. The median length of stay for residents at the commencement of
the audit period was 83 days (IQR 684 days; range 0-2416 days). The median length of
stay during the audit period was 245.5 days (IQR 264 days; range 9-365 days).

At the commencement of the audit period in the two dementia-specific RACFs, 34
(87.2%) of 39 Bill Crawford Lodge residents and 46 (76.7%) of 60 Jessie Gillett Court
residents scored ≤ 3 on the Abbreviated Mental Test Score (AMTS; Hodkinson, 1972),
indicating a severe level of cognitive impairment (Table 4.1). The median AMTS across
the two facilities was 1.0 (IQR 3.0; range 0.0-8.0).
Table 4.1. Abbreviated Mental Test Scores - Initial audit
Cerebral Function
Test score
0
1
2
3
4
5
6
7
8

Bill Crawford Lodge
n (%)
21 (53.9)
10 (25.6)
2 (5.1)
1 (2.6)
2 (5.1)
1 (2.6)
0 (0.0)
0 (0.0)
2 (5.1)

Jessie Gillett Court
n (%)
19 (31.7)
8 (13.3)
10 (16.7)
9 (15.0)
3 (5.0)
4 (6.6)
3 (5.0)
3 (5.0)
1 (1.7)

Total
n (%)
40 (40.4)
18 (18.2)
12 (12.2)
10 (10.2)
5 (5.0)
5 (5.0)
3 (3.0)
3 (3.0)
3 (3.0)

At the commencement of the audit period, the primary diagnosis listed in the medical
record was dementia for 32 (82.1%) Bill Crawford Lodge residents and 55 (91.5%) for
Jessie Gillett Court residents. Two Bill Crawford Lodge residents (5.0%) had severe
cognitive impairment associated with neurological conditions and a further two residents
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had sustained cognitive impairment as the result of long-term alcohol abuse. The most
common secondary diagnoses were musculoskeletal for 9 (23.1%) Bill Crawford Lodge
residents and cardiovascular for 16 (26.6%) of Jessie Gillett Court residents (Table 4.2).
Twenty-seven (69.2%) Bill Crawford Lodge residents had five or more comorbidities
compared with 44 (71.7%) of Jessie Gillett Court residents. A further 11 (28.2%) Bill
Crawford Lodge residents and 16 (26.7%) Jessie Gillett Court residents had between
three and four comorbidities.

Table 4.2. Diagnosis - Initial audit
n (%)

Bill Crawford Lodge
Primary Diagnosis
Dementia
Stroke
Parkinson’s Disease
Alcohol abuse
Bipolar

32 (82.1)
1 (2.6)
1 (2.6)
2 (5.0)
3 (7.7)

Main Secondary
Diagnosis
Musculoskeletal
Cardiovascular
Neurological
Dementia
Non-Insulin Dependent
Diabetes Mellitus
Other
None

n (%)

Jessie Gillett Court
Primary Diagnosis
Dementia
Multiple sclerosis
Hernia repair
Acquired brain injury
Bipolar
Osteoporosis

55 (91.5)
1 (1.7)
1 (1.7)
1 (1.7)
1 (1.7)
1 (1.7)

Main Secondary Diagnosis
9 (23.1)
5 (12.8)
5 (12.8)
2 (5.1)
2 (5.1)
12 (30.8)
4 (10.3)

Musculoskeletal
Cardiovascular
Neurological
Depression
Non-Insulin Dependent
Diabetes Mellitus
Other
None

14 (23.3)
16 (26.6)
10 (16.7)
7 (11.5)
6 (10.0)
6 (10.0)
1 (1.7)

4.3.2 Falls
A total of 125 falls (4.8 falls/person-year) occurred in Bill Crawford Lodge during the 12
month audit period. This equated to an incidence density (ID) of 13.1 falls/1,000 bed
days (95%CI 10.8, 15.4). In Jessie Gillett Court, 176 falls (4.7 falls/person-year) occurred,
equating to an ID of 13.0 falls/1,000 bed days (95%CI 11.1, 14.9). Twenty-six (66.7%)
Bill Crawford Lodge residents and 33 (55.0%) Jessie Gillett Court residents had
sustained multiple falls. Four (10.2%) Bill Crawford Lodge and 17 (28.3%) Jessie Gillett
Court residents had not fallen (Table 4.3).
Table 4.3. Falls during the 12 month audit period - Initial audit
Bill Crawford Lodge
n (%)

Jessie Gillett Court
n (%)

Total
n (%)

Group
Single faller
Recurrent faller
Non-faller

9 (23.1)
26 (66.7)
4 (10.2)

10 (16.7)
33 (55.0)
17 (28.3)

19 (19.2)
59 (59.6)
21 (21.2)

Total

39 (39.4)

60 (60.6)

99 (100.0)
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Table 4.4 summarises the characteristics of the falls incidents. In both Bill Crawford
Lodge and Jessie Gillett Court, the highest proportion of falls occurred between 0600
hours and 1200 hours (30.4% and 31.3% respectively); however the occurrence of falls
was fairly evenly spread throughout the day. The lowest proportion of falls in both Bill
Crawford Lodge (16.8%) and Jessie Gillett Court (14.8%) occurred between 1800 hours
and 2200 hours. A large proportion (44.0% in Bill Crawford Lodge and 66.5% in Jessie
Gillett Court) of falls occurred in the resident’s room or bathroom. A further 39.2% of Bill
Crawford Lodge falls and 30.1% of Jessie Gillett Court falls occurred in communal living
areas and 4.8% of Bill Crawford Lodge and 2.3% of Jessie Gillett Court falls occurred
outdoors. Based on activity at the time of the fall, most falls occurred when the resident
was standing, walking or transferring from a sitting or lying position (55.2% in Bill
Crawford Lodge and 47.2% in Jessie Gillett Court). In Jessie Gillett Court 26.1% of all
falls were reported to be a fall from the resident’s bed. The majority of falls (72.0% in Bill
Crawford Lodge and 87.5% in Jessie Gillett Court) were recorded as not being observed
by staff.
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Table 4.4. Characteristics of falls incidents - Initial audit
Characteristics

Time of fall by category
22.00 to 06.00
06.00 to 12.00
12.00 to18.00
18.00 to 22.00
Total
Location
Bedroom
Sitting room
Bathroom
Dining room
Corridor
Outdoors
Diversional therapy
Unknown
Total
Activity
Ambulating to toilet
Transfer from bed
Transfer from
chair/wheelchair
Toileting/commode
Showering/bathing
While standing
/walking
While dressing
Fall out of bed
Sitting in chair
Unknown
Total
Observed
No
Yes
Unknown

Bill Crawford
Lodge
n (%)

Jessie Gillett Court

Total

n (%)

n (%)

34 (27.2)
38 (30.4)
32 (25.6)
21 (16.8)

52 (29.5)
55 (31.3)
43 (24.4)
26 (14.8)

86 (28.6)
93 (30.9)
75 (24.9)
47 (15.6)

125 (100.0)

176 (100.0)

301 (100.0)

45 (36.0)
24 (19.2)
10 (8.0)
8 (6.4)
16 (12.8)
6 (4.8)
1 (0.8)
15 (12.1)

96 (54.6)
29 (16.5)
21 (11.9)
12 (6.8)
12 (6.8)
4 (2.3)
0 (0.0)
2 (1.1)

141 (46.8)
53 (17.6)
31 (10.3)
20 (6.7)
28 (9.3)
10 (3.3)
1 (0.3)
17 (5.7)

125 (100.0)

176 (100.0)

301 (100.0)

2 (1.6)
8 (6.4)
11 (8.8)

12 (6.8)
10 (5.7)
14 (8.0)

14 (4.7)
18 (6.0)
25 (8.3)

5 (4.0)
2 (1.6)
50 (40.0)

7 (4.0)
6 (3.4)
59 (33.5)

12 (4.0)
8 (2.7)
109 (36.2)

0 (0.0)
15 (12.0)
1 (0.8)
31 (24.8)

2 (1.1)
46 (26.1)
3 (1.7)
17 (9.7)

2 (0.7)
61 (20.3)
4 (1.3)
48 (15.8)

125 (100.0)

176 (100.0)

301 (100.0)

90 (72.0)
32 (25.6)
3 (2.4)

154 (87.5)
22 (12.5)

244 (81.1)
54 (17.9)
3 (1.0)

125 (100.0)

176 (100.0)

301 (100.0)

Total

Over 90% of all falls were classified as Incident Severity Rating (ISR) 4, resulting in
minor injury requiring first aid treatment or no injury or impact on the resident. No
catastrophic events resulting in permanent injury or death (ISR 1) occurred during the
audit period (Table 4.5).
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Table 4.5. Falls by Incident Severity Rating - Initial audit
Incident
Severity
Rating
1 Extreme
2 High
3 Moderate
4 Minor
Total

Bill Crawford Lodge
n (%)

Jessie Gillett Court
n (%)

Total
n (%)

0 (0.0)
3 (2.4)
4 (3.2)
118 (94.4)

0 (0.0)
5 (2.8)
11 (6.3)
160 (90.9)

0 (0.0)
8 (2.6)
15 (5.0)
278 (92.4)

125 (100.0)

176 (100.0

301 (100.0)

The high proportion of ISR 4 incidents is reflected in the proportion of minor or nil injuries
reported during the audit period (Table 4.6).

Table 4.6. Fall related injury by Injury Severity Rating - Initial audit
Injury Severity
Rating
Extreme
High
Medium
Minor
Nil

Bill Crawford Lodge
n (%)
0 (0.0)
2 (1.6)
15 (12.0)
16 (12.8)
92 (73.6 )

Jessie Gillett Court
n (%)
0 (0.0)
8 (4.6)
7 (4.0)
8 (4.6)
152 (86.8)

Total
n (%)
0 (0.0)
10 (3.3)
22 (7.3)
24 (8.1)
244 (81.3)

Total
125 (100.0)
175 (100.00) *
300 (100.0)*
*One incident report in Jessie Gillett Court did not contain an injury severity rating

The injuries reported most commonly in Bill Crawford Lodge were lacerations (39.4%) or
abrasions, contusions or grazes (36.6%; Table 4.7). One resident lost consciousness at
the time of the fall, however this was not due to a blow to the head on falling. In Jessie
Gillett Court a fracture or a head injury or loss of consciousness at the time of the fall
resulted from four fall incidents (17.4% of all injuries).
Table 4.7. Type of fall related injury sustained - Initial audit

Loss of consciousness/head injury
Fracture upper limb
Fracture lower limb
Fracture ribs
Neck pain
Back pain
Lower limb pain
Haematoma
Laceration
Abrasion/contusion/graze
Total

Bill Crawford
Lodge
n (%)
1 (3.0)
1 (3.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (3.0)
3 (9.1)
2 (6.1)
13 (39.4)
12 (36.4)

Jessie Gillett
Court
n (%)
4 (17.5)
1 (4.3)
2 (8.7)
1 (4.3)
1 (4.3)
2 (8.7)
1 (4.3)
0 (0.0)
7 (30.4)
4 (17.5)

Total
n (%)
5 (8.9)
2 (3.6)
2 (3.6)
1 (1.8)
1 (1.8)
3 (5.3)
4 (7.1)
2 (3.6)
20 (35.7)
16 (28.6)

33 (100.0)

23 (100.0 )

56 (100.0)
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4.3.3 Falls Risk Assessment
Thirty-nine (100.0%) Bill Crawford Lodge and 59 (98.3%) Jessie Gillett Court resident
files contained a FRAT that was completed within 3 months of the commencement date
of the audit. In both Bill Crawford Lodge and Jessie Gillett Court only one resident was
scored at moderate risk of falls (Table 4.8). The remaining residents (97.4% in Bill
Crawford Lodge and 96.6% in Jessie Gillett Court) were scored at ≥ 9, placing them in
the high risk category. In Bill Crawford Lodge the FRAT was not re-assessed post fall for
all 125 falls. In Jessie Gillett Court the FRAT was re-assessed for two of 176 falls.
Table 4.8. Most recent Falls Risk Assessment Tool (FRAT) score at
commencement of audit period- Initial audit
FRAT score
Low (0-3)
Medium (4-8)
High (9-21)

Bill Crawford Lodge
n (%)
0 (0.0)
1 (2.6)
38 (97.4)

Jessie Gillett Court
n (%)
1 (1.7)
1 (1.7)
58 (96.6)

Total
39 (100.0)
60 (100.0)*
* One resident file in Jessie Gillett Court did not contain a completed FRAT

Total
n (%)
1 (1.0)
2 (2.0)
96 (97.0)
99 (100.0)*

4.3.3.1 Risk Factors
Table 4.9 details the risk factors identified for the three faller groups – single faller,
recurrent faller and non-faller. All of the recurrent fallers in Bill Crawford Lodge were
incontinent compared to 87.9% in Jessie Gillett Court. Residents of Bill Crawford Lodge
had a slightly lower incidence of visual impairment (79.5%) than residents of Jessie
Gillett Court (86.7%). Eighty-eight percent of recurrent fallers in Bill Crawford Lodge and
60.6% in Jessie Gillett Court had sustained one or more falls in the past 12 months, as
recorded on the FRAT. The mean number of medications/resident in Bill Crawford Lodge
was 6.7 (SD 3.1; range 0-13) and in Jessie Gillett Court it was 8.3 (SD 3.5; range 1-16).
Ninety-six percent of recurrent fallers in Bill Crawford Lodge were prescribed analgesics
and 41.0% of residents were prescribed two or more psychoactive medications. Eightyeight percent of recurrent fallers in Jessie Gillett Court were prescribed analgesic
medications. The prescription of two or more psychoactive medications in residents was
lower in Jessie Gillett Court (35.0%).
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Table 4.9. Risk factors for falls -Initial audit
Risk Factor

Bill
Crawford
Lodge
Recurrent
faller
(n=26)
n (%)*
25 (96.2)

Jessie
Gillett
Court
Non-faller

(n=4)
n (%)*
4 (100.0)

Bill
Crawford
Lodge
Single
faller
(n=9)
n (%)*
9 (100.0)

(n=17)
n (%)*
16 (94.1)

Jessie
Gillett
Court
Single
faller
(n=10)
n (%)*
10 (100.0)

Jessie
Gillett
Court
Recurre
nt faller
(n=33)
n (%)*
31 (93.9)

Depression

0 (0.0)

4 (44.4)

9 (34.6)

5 (29.4)

3 (30.0)

7 (21.2)

Visual
impairment

3 (75.0)

8 (88.9)

22 (84.6)

16 (94.1)

10 (100.0)

26 (78.8)

Hearing
impairment

0 (0.0)

2 (22.2)

8 (30.8)

6 (35.3)

5 (50.0)

4 (12.1)

Incontinent

4 (100.0)

9 (100.0)

26 (100.0)

13 (76.5)

6 (60.0)

29 (87.9)

Self care
Dependent

1 (25.0)

4 (44.4)

21 (80.8)

3 (17.6)

1 (10.0)

1 (3.0)

4 (100.0)

6 (66.7)

17 (65.4)

7 (41.2)

6 (60.0)

23 (69.7)

0 (0.0)

2 (22.2)

9 (34.6)

1 (5.9)

0 (0.0)

1 (3.0)

History of
previous falls
(past 12 months)

1 (25.0)

8 (88.9)

23 (88.5)

9 (52.9)

6 (60.0)

20 (60.6)

History of fall
related injury
(past 12 months)

0 (0.0)

3 (33.3)

9 (34.6)

5 (29.4)

1 (10.0.0)

6 (18.2)

0 (0.0)
3 (75.0)
3 (75.0)
2 (50.0)
2 (50.0)

3 (33.3)
5 (55.6)
9 (100.0)
3 (33.3)
2 (22.2)

6 (23.1)
25 (96.2)
20 (76.9)
13 (50.0)
6 (23.1)

5 (29.4)
14 (82.4)
8 (47.1)
5 (29.4)
7 (41.2)

1 (10.0)
8 (80.0)
6 (60.0)
8 (80.0)
3 (30.0)

9 (27.3)
29 (87.9)
15 (46.9)
11 (33.3)
13 (39.4)

3 (75.0)
1 (25.0)

3 (33.3)
6 (66.7)

17 (65.4)
9 (34.6)

7 (41.2)
10 (58.8)

8 (80.0)
2 (20.0)

23 (69.7)
9 (27.3)
1 (3.0)

Cognition
impairment

Mobility
Assistance
required
Dependent

Top 5 prescribed
medication
classes
 Sedative
 Analgesic
 Psychotropic
 Laxative
 Antihypertensive
Psychoactive
meds.
0-1
≥2
NR

Bill
Crawford
Lodge
Non-faller

* Percentage calculated using the total n in the faller and facility category. NR - medication chart
not available.

4.3.3.2 Falls prevention strategies
The reverse side of the FRAT, documenting the identification of appropriate risk
prevention strategies, was completed for 100.0% (n=39) of Bill Crawford Lodge and 90.0%
(n=53) of Jessie Gillett Court residents with a completed FRAT form on file. The nursing
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care plan was audited to confirm whether the recommended prevention strategies had
been implemented. When a prevention strategy was recommended, it was implemented
in almost all cases (Table 4.10).
Table 4.10. Prevention strategies recommendations and implementation strategies
- Initial audit
Prevention
strategies
completed

Bill Crawford
Jessie
Prevention
Bill Crawford
Lodge
Gillett Court
strategies
Lodge
(n=39)
(n=59)
(n=39)
implemented
n (%)
n (%)*
n (%)
Environment
39 (100.0)
53 (89.8)
Environment
39 (100.0)
Continence
37 (94.9)
44 (67.8)
Continence
37 (100.0)
Mental state
39 (100.0)
50 (84.7)
Mental state
38 (97.4)
Medications
35 (92.1)
40 (67.8)
Medications
35 (100.0)
Mobility
37 (97.4)
50 (84.7)
Mobility
37 (100.0)
Other
31 (79.5)
7 (11.9)
Other
29 (93.5)
* Prevention strategies not completed for six Jessie Gillett Court residents

Jessie
Gillett Court
(n=53)
n (%)
53 (100.0)
44 (100.0)
50 (100.0)
40 (100.0)
52 (100.0)
6 (85.7)

In Bill Crawford Lodge, cognition impairment was scored as an ongoing risk factor post
fall in 100.0% of fallers compared with 93.2% of Jessie Gillett Court fallers (Table 4.11).
Similarly 86.4% of Bill Crawford Lodge and 88.1% of Jessie Gillett Court fallers continued
to have an ongoing risk associated with incontinence, even though measures had been
documented as having been in place to mitigate the risk.

In regard to mobility status, 99.2% of Bill Crawford Lodge and 93.8% of Jessie Gillett
Court fallers were assessed as being at ongoing risk of a fall associated with mobility.
Eighty-seven percent of Bill Crawford Lodge residents and 71.7% of Jessie Gillett Court
residents were prescribed at least one active psychotropic medication during the audit
period and a total of 96.0% of Bill Crawford Lodge and 71.0% of Jessie Gillett Court
residents had an ongoing risk associated with prescribed medications. The units included
design features o reduce the risk of falls, such as wide corridors, good lighting, space for
the residents to wander within the unit and a lack of clutter in the resident’s room,
however 53.6% of Bill Crawford Lodge and 38.1% of Jessie Gillett Court residents who
had fallen were assessed to be at risk of a further fall due to risk factors associated with
the resident’s interaction with their physical environment.
Table 4.11. Continuing risk factors reported in the care plan post fall incident
- Initial audit

Cognition
Incontinence
Mobility
Medications
Physical environment

Bill Crawford Lodge
n (%)
125 (100.0)
108 (86.4)
124 (99.2)
120 (96.0)
67 (53.6)

Jessie Gillett Court
n (%)
164 (93.2)
155 (88.1)
165 (93.8)
125 (71.0)
67 (38.1)
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4.3.4 Predictive validity of the Ballarat Health Services FRAT
The majority of residents of Bill Crawford Lodge and Jessie Gillett Court for whom a
FRAT had been completed were classified as high risk (97.0%) with a FRAT score  9.
The FRAT demonstrated high sensitivity (0.97), i.e. nearly all residents who fell were
identified as high risk (FRAT score  9). However, the FRAT had very low specificity
(0.05), i.e. only one of the non-fallers was identified as low risk (FRAT score < 9). The
estimated positive predictive accuracy of the Ballarat Health Services FRAT was 0.79
and the negative predictive value was 0.33. Event rate predictive values of sensitivityER =
0.99 and specificityER= 0.04 were obtained for the “high risk” cut off point (FRAT score ≥
9). The Youden indexER was 0.03.

4.3.5 Negative binomial regression
The data for the two units were combined for the regression analyses to improve the
sample size. Seven independent risk factors for falls were included in the regression
analysis: previous falls history, mobility status, incontinence, psychoactive medications,
vision impairment, number of medications and number of behavioural and psychological
symptoms of dementia. Cognitive impairment was not included, even though it is a
strong risk factor for falls, as all of the residents in both facilities were cognitively
impaired. These items were included based on their prevalence within the recurrent faller
group and a review of current literature.

Negative binomial univariate regression analysis was carried out for all residents (fallers
and non-fallers) using the seven independent variables (Table 4.12). The dispersion
statistics moved closer to 1.0 for each independent variable, indicating that the negative
binomial regression model was more appropriate than the Poisson model (Appendix 3).
An analysis of the standardized residuals versus the fitted values showed that none were
outside ±2.0 for three factors, mobility, psychoactive medications, and total number of
behaviours; for the other four factors 1-3% of values were between ±2.0 and ±2.4
(Appendix 4). Only FRAT falls history was significant as an independent predictor of falls
(IRR=2.00, 95%CI 1.27, 3.15, p=0.003), indicating that residents with a previous falls
history were twice as likely to fall compared to those without a falls history.
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Table 4.12. Negative binomial univariate regression model – All residents initial
audit
Negative binomial
regression analysis

Previous falls history
n=97
Assisted/dependent
mobility
n=99
Incontinent
n=99
Number of psychoactive
medications ≥2
n=98
Vision impairment
n=99
Total number of
medications
n=98
Number of behavioural
and psychological
symptoms of dementia
n=97

Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

0.69

0.23

0.003

2.00

1.27, 3.15

0.31

0.28

0.264

1.36

0.7, 2.35

0.64

0.40

0.108

1.90

0.87, 4.14

0.27

0.24

0.257

1.31

0.82, 2.10

0.29

0.32

0.361

1.34

0.71, 2.53

0.01

0.03

0.770

1.01

0.94, 1.08

0.14

0.11

0.231

1.15

0.92, 1.44

The final significant multivariate regression model (2=16.20, p=0.001) included two
predictors, FRAT falls history and incontinence, and the interaction term (Table 4.13).
Two (2.0%) of the standardized residual values were between ±2.0 and ±2.06, the rest
being within ±2.0 (Appendix 4). Residents who had a previous falls history and were
incontinent, were 10.2 times as likely to fall compared to continent residents with no
previous falls history.
Table 4.13. Final multivariate negative binomial regression analysis – All residents
initial audit
Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

Previous falls history

-1.50

0.93

0.107

0.22

0.04, 1.38

Incontinence

-0.30

0.48

0.530

0.74

0.29, 1.90

Previous falls history x
incontinence interaction

2.32

0.96

0.016

10.19

1.55, 67.12

Negative binomial
regression analysis
n=97

Negative binomial univariate regression analysis was then carried out for fallers using the
same seven independent variables (Table 4.14). The dispersion statistics moved closer
to 1.0 for each independent variable, indicating that the negative binomial regression
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model was more appropriate than the Poisson model (Appendix 3). An analysis of the
standardized residuals versus the fitted values showed that for each of the seven factors,
1.3% to 2.6% of the values were between ±2.0 and ±2.5, the rest being within ±2.0
(Appendix 4). Only previous falls history was significant as an independent predictor of
falls (IRR=1.94, 95%CI 1.11, 3.39, p=0.020), indicating that residents with a previous
falls history were nearly twice as likely to fall compared to those without a falls history.
Table 4.14. Negative binomial univariate regression analysis – Fallers initial audit
Negative binomial
regression analysis

Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

0.66

0.28

0.020

1.94

1.11, 3.39

-0.05

0.36

0.881

0.95

0.47, 1.92

0.72

0.53

0.171

2.06

0.73, 5.77

0.41

0.29

0.163

1.50

0.85, 2.66

0.39

0.38

0.309

1.47

0.70, 3.10

-0.01

0.04

0.771

0.99

0.91, 1.07

0.74

0.14

0.610

1.08

0.81, 1.43

Previous falls history
n=76
Assisted/dependent
mobility
n=78
Incontinent
n=78
Number of psychoactive
medications ≥2
n=77
Vision impairment
n=78
Total number of
medications
n=77
Number of behavioural
and psychological
symptoms of dementia
n=76

The multivariate regression model including the two predictors with the smallest p values,
previous falls history and number of psychoactive medications 2, was not significant
(2=5.64, p=0.059). Therefore the final regression model included only one predictor,
previous falls history (2=5.03, p=0.025).

4.4 Results- Repeat audit
4.4.1

Resident demographics

The medical records for 32 residents of Bill Crawford Lodge were included in the repeat
audit. The median age of the residents was 81.5 years (IQR 12 years; range 51-96
years). Sixteen (50.0%) of the 32 residents were female. The median length of stay at
the commencement of the audit period was 485.5 days (IQR 698.0 days; range 0-2,012
days) and during the audit period was 365.0 days (IQR 0.0 days; range 62-365 days).
Twenty-two (56.4%) of the original 39 residents were still resident at the time of the
repeat audit. Forty-five medical records for Jessie Gillett Court residents were included in
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the repeat audit. The median age of the residents was 85.0 years (IQR 8 years; range
67-99 years). Thirty-three (73.3%) of the 45 residents were female. The median length of
stay at the commencement of the audit period was 83.0 days (IQR 539 days; range 01,542 days) and the median length of stay during the audit period was 271.0 days (IQR
270.0 days; range 3-365 days). Sixteen (26.7%) of the original 60 residents were still
resident at the time of the repeat audit.

At the commencement of the repeat audit period, 29 (90.8%) residents of Bill Crawford
Lodge and of 33 (73.3%) residents of Jessie Gillett Court scored ≤ 3 on the AMTS
(Hodkinson, 1972), indicating a severe level of cognitive impairment. Three residents in
Jessie Gillett Court did not have a documented score in the medical file. (Table 4.15).
The median AMTS across the two facilities was 1.0 (IQR 3; range 0.0-8.0).
Table 4.15. Abbreviated Mental Test scores - Repeat audit
Cerebral Function
Test score
(ATMS)
0
1
2
3
4
5
6
7
8
Not completed

Bill Crawford Lodge
n (%)

Jessie Gillett Court
n (%)

Total
n (%)

18 (56.2)
7 (21.8)
2 (6.3)
2 (6.3)
2 (6.3)
1 (3.1)
0 (0.0)
0 (0.0)
0 (0.0)

17 (37.8)
7 (15.6)
2 (4.4)
7 (15.6)
2 (4.4)
2 (4.4)
3 (6.7)
1 (2.2)
1 (2.2)
3 (6.7)

35 (45.3)
14 (18.2)
4 (5.2)
9 (11.7)
4 (5.2)
3 (3.9)
3 (3.9)
1 (1.3)
1 (1.3)
3 (3.9)

The primary diagnosis listed in the medical record was dementia for 31 (96.9%) Bill
Crawford Lodge residents and 37 (82.3%) for Jessie Gillett Court residents (Table 4.16).
One Bill Crawford Lodge resident (3.1%) had a primary diagnosis of Parkinson’s disease.
The most common secondary diagnoses in Bill Crawford Lodge were musculoskeletal
and neurological disorders with five (15.6%) residents reported in each category. In
Jessie Gillett Court the most common secondary diagnosis was cardiovascular, for 11
(24.4%) residents. Twelve (37.5%) Bill Crawford Lodge residents had five or more
comorbidities compared with 40 (88.9%) of Jessie Gillett Court residents. A further 17
(53.1%) Bill Crawford Lodge residents and five (11.1%) Jessie Gillett Court residents had
between three and four comorbidities detailed in the medical file.
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Table 4.16. Diagnosis - Repeat audit
Bill Crawford Lodge
Primary Diagnosis
Parkinson’s Disease
Dementia

Main Secondary
Diagnosis
Musculoskeletal
Cardiovascular
Neurological
Depression
Alcohol abuse
Other
None

4.4.2

n (%)
1 (3.1)
31 (96.9)

5 (15.6)
3 (9.4)
5 (15.6)
3 (9.4)
3 (9.4)
9 (28.1)
4 (12.5)

Jessie Gillett Court
Primary Diagnosis
Stroke
Dementia
Other arthritis
Depression
Psychosis
Hypertension
Bipolar
Acquired Brain Injury
Main Secondary
Diagnosis
Musculoskeletal
Cardiovascular
Neurological
Depression
Cancer
Other
None

n (%)
2 (4.5)
37 (82.3)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)
1 (2.2)

8 (17.8)
11 (24.4)
9 (20.0)
7 (15.6)
5 (11.1)
4 (8.9)
1 (2.2)

Falls

A total of 160 falls (5.6 falls/person-year) occurred in Bill Crawford Lodge during the 12
month repeat audit period. This equated to an ID of 15.4 falls/1,000 bed days (95%CI
12.99, 17.75). In Jessie Gillett Court, 104 falls (3.6 falls/person-year) occurred during the
same period, equating to an ID of 10.0 falls/1,000 bed days (95%CI 8.08, 11.92).
Twenty-one (65.6%) Bill Crawford Lodge residents and 18 (40.0%) Jessie Gillett Court
residents had sustained multiple falls during the audit period. Seven (21.9%) Bill
Crawford Lodge residents and 18 (40.0%) Jessie Gillett Court residents had not fallen
during the audit period (Table 4.17).

Table 4.17. Falls during the 12 month audit period - Repeat audit
Bill Crawford
Lodge n (%)

Jessie Gillett
Court
n (%)

Total
n (%)

Group
Single faller
Recurrent faller
Non-faller

4 (12.5)
21 (65.6)
7 (21.9)

9 (20.0)
18 (40.0)
18 (40.0)

13 (16.9)
39 (50.6)
25 (32.5)

Total

32 (100.0)

45 (100.0)

77 (100.0)

Table 4.18 summarises the characteristics of the falls incidents during the repeat audit
period. In Bill Crawford Lodge the highest proportion of falls occurred between 0600
hours and 1200 hours (33.8%), compared to Jessie Gillett Court where 33 (31.7%) falls
occurred between 1800 hours and 2200 hours. Falls continued to occur throughout the
24 hour period, although there were peak times observed between 06:00 hours and
18:00 hours. A large proportion of falls (53.0% in Bill Crawford Lodge and 50.0% in
Jessie Gillett Court) occurred in public areas. A further 36.8% of Bill Crawford Lodge falls
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and 45.2% of Jessie Gillett Court falls occurred in the resident’s bedroom or bathroom.
Most falls occurred when the resident was standing or walking (51.3% in Bill Crawford
Lodge and 31.7% in Jessie Gillett Court). In Jessie Gillett Court 17.3% of all falls were
reported to be a fall from the resident’s bed. The majority of falls were recorded as not
being observed by staff (68.7% in Bill Crawford Lodge and 83.7% in Jessie Gillett Court).
Table 4.18. Characteristics of falls incidents - Repeat audit
Characteristics

Bill Crawford
Lodge
n (%)

Jessie Gillett
Court
n (%)

n (%)

27 (16.8)
54 (33.8)
51 (31.9)
28 (17.5)

30 (28.8)
16 (15.4)
25 (24.1)
33 (31.7)

57 (21.6)
70 (26.5)
76 (28.8)
61 (23.1)

Total
Location
Bedroom
Sitting room
Bathroom
Dining room
Corridor
Outdoors
Diversional therapy
Unknown

160 (100.0)

104 (100.0)

264 (100.0)

51 (31.9)
19 (11.9)
8 (5.0)
36 (22.5)
27 (16.9)
0 (0.0)
3 (1.8)
16 (10.0)

39 (37.5)
25 (24.0)
8 (7.7)
5 (4.8)
20 (19.2)
1 (1.0)
1 (1.0)
5 (4.8)

90 (34.1)
44 (16.7)
16 (6.1)
41 (15.5)
47 (17.8)
1 (0.4)
4 (1.5)
21 (7.9)

Total
Activity
Ambulating to toilet
Transfer from bed
Transfer from
chair/wheelchair
Toileting/commode
Showering/bathing
While standing/walking
While dressing
Fall out of bed
Unknown
Sitting in chair
Unknown

160 (100.0)

104 (100.0)

264 (100.0)

5 (3.1)
6 (3.8)
5 (3.1)

7 (6.7)
4 (3.8)
5 (4.8)

12 (4.5)
10 (3.8)
10 (3.8)

4 (2.5)
1 (0.6)
82 (51.3)
2 (1.2)
20 (12.5)
25 (15.6)
10 (6.3)

2 (2.0)
1 (1.0)
33 (31.7)
2 (1.9)
18 (17.3)
18 (17.3)
0 (0.0)
14 (13.5)

6 (2.3)
2 (0.8)
115 (43.6)
4 (1.5)
38 (14.4)
43 (16.3)
10 (3.8)
14 (5.2)

Total

160 (100.0)

104 (100.0)

264 (100.0)

110 (68.7)
50 (31.3)

87 (83.7)
17 (16.3)

197 (74.6)
67 (25.4)

160 (100.0)

104 (100.0)

264 (100.0)

Time of fall by category
22.00 to 06.00
06.00 to 12.00
12.00 to18.00
18.00 to 22.00

Observed
No
Yes
Total

Total

Over 98% of all falls were classified as Incident Severity Rating level 4, resulting in minor
injury requiring first aid treatment or no injury or impact on the resident (Table 4.19). No
catastrophic events resulting in permanent injury or death occurred during the repeat
audit period.
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Table 4.19. Falls by Incident Severity Rating - Repeat audit

1 Extreme
2 High
3 Moderate
4 Minor
Total

Bill Crawford Lodge
n (%)
0 (0.0)
0 (0.0)
0 (0.0)
160 (100.0)

Jessie Gillett Court
n (%)
0 (0.0)
2 (1.9)
3 (2.9)
99 (95.2)

Total
n (%)
0 (0.0)
2 (0.8)
3 (1.1)
259 (98.1)

160 (100.0)

104 (100.0)

264 (100.0)

Over two-thirds of falls were rated as causing no injury. Residents of Bill Crawford Lodge
sustained a higher proportion of medium injury associated with a fall (23.7%) compared
to Jessie Gillett Court (10.6%). Of the total fall related injuries (n=89), 32.6% were
classified as minor (Table 4.20).
Table 4.20. Falls related injury by Injury Severity Rating - Repeat audit

Extreme
High
Medium
Minor
Nil
Total

Bill Crawford Lodge
n (%)
0 (0.0)
4 (2.5)
38 (23.7)
18 (11.3)
100 (62.5)

Jessie Gillett Court
n (%)
0 (0.0)
7 (6.7)
11 (10.6)
11 (10.6)
75 (72.1)

Total
n (%)
0 (0.0)
11 (4.2)
49 (18.6)
29 (11.0)
175 (66.2)

160 (100.0)

104 (100.0)

264 (100.0)

The injuries reported most commonly in Bill Crawford Lodge were lacerations (63.3%),
abrasions, contusion or grazes (18.3%). Three (5.0%) residents sustained a blow to the
head as they fell but did not lose consciousness at the time of the fall. In Jessie Gillett
Court two fall incidents (6.9% of all injuries) resulted in a fracture and a further five
incidents (17.2% of all injuries) resulted in an impact to the head, but not a loss of
consciousness, at the time of the fall (Table 4.21).

Table 4.21. Type of fall related injury sustained - Repeat audit
Bill Crawford
Lodge
n (%)

Jessie Gillett
Court
n (%)

Total
n (%)

Loss of consciousness/head injury
Fracture upper limb
Fractured clavicle
Upper limb pain
Lower limb pain
Laceration
Abrasion/contusion/graze

3 (5.0)
0 (0.0)
1 (1.7)
3 (5.0)
4 (6.7)
38 (63.3)
11 (18.3)

5 (17.2)
2 (6.9)
0 (0.0)
0 (0.0)
5 (17.2)
11 (37.9)
6 (20.8)

8 (9.0)
2 (2.2)
1 (1.1)
3 (3.4)
9 (10.1)
49 (55.1)
17 (19.1)

Total

60 (100.0)

29 (100.0)

89 (100.0)
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4.4.3 Falls risk assessment
Thirty-two (100.0%) Bill Crawford Lodge resident files and 44 (95.5%) Jessie Gillett Court
resident files contained a FRAT that was completed within 3 months of the
commencement date of the audit. The FRAT was incomplete for one additional resident
in Jessie Gillett Court and so a FRAT score could not be calculated. Only two residents
in Jessie Gillett Court were scored at low to moderate risk of falls. The remaining
residents (100.0% in Bill Crawford Lodge and 91.2% in Jessie Gillett Court) were scored
at ≥ 9, placing them in the high risk category (Table 4.22). In Bill Crawford Lodge the
FRAT was re-assessed post fall for two of 160 falls. In Jessie Gillett Court the FRAT was
re-assessed for six of 104 falls.

Table 4.22. Most recent Falls Risk Assessment Tool (FRAT) score at
commencement of audit period - Repeat audit
FRAT score
Low (0-3)
Medium (4-8)
High (9-21)
Missing
Total

Bill Crawford Lodge
n (%)
0 (0.0)
0 (0.0)
32 (100.0)
0 (0.0)

Jessie Gillett Court
n (%)
0 (0.0)
2 (4.4)
41 (91.2)
2 (4.4)

Total
n (%)
1 (1.3)
2 (2.6)
72 (93.5)
2 (2.6)

32 (100.0)

45 (100.0)

77 (100.0)

4.4.3.1 Risk factors
Table 4.23 details the risk factors identified for the three faller groups – single faller,
recurrent faller and non-faller. The incidence of visual impairment for recurrent fallers
was higher in Jessie Gillett Court (77.8%), compared with Bill Crawford Lodge (61.9%).
All recurrent fallers in Bill Crawford Lodge were incontinent compared to 77.8% in Jessie
Gillett Court. Forty-eight percent of recurrent fallers in Bill Crawford Lodge and 11.1% in
Jessie Gillett Court had sustained one or more falls in the past 12 months. The mean
number of medications/resident in Bill Crawford Lodge was 5.4 (SD 2.7; range 0-11) and
in Jessie Gillett Court it was 9.7 (SD 3.3; range 3-18). Eighty-one percent of recurrent
fallers in Bill Crawford Lodge were prescribed analgesics and 23.8% of recurrent fallers
were prescribed two or more psychoactive medications. In Jessie Gillett Court 94.4% of
recurrent fallers were prescribed analgesic medications and the prescription of two or
more psychoactive medications occurred in 55.6% of the recurrent faller group.
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Table 4.23. Risk Factors for falls - Repeat audit
Risk Factor

Bill
Crawford
Lodge
Recurrent
faller
(n= 21)
n (%)*
21 (100.0)

Jessie
Gillett
Court
Non-faller

(n= 7)
n (%)*
7 (100.0)

Bill
Crawford
Lodge
Single
faller
(n= 4)
n (%)*
4 (100.0)

(n= 18)
n(%)*
17 (94.4)

Jessie
Gillett
Court
Single
faller
(n= 9)
n (%)*
8 (88.9)

Jessie
Gillett
Court
Recurrent
faller
(n= 18)
n (%)*
17 (94.4)

3 (42.9)

0 (0.0)

8 (38.1)

4 (22.2)

2 (22.2)

10 (55.6)

Visual
impairment

5 (71.4)

3 (75.0)

13 (61.9)

14 (77.8)

8 (88.9)

14 (77.8)

Hearing
impairment

2 (28.6)

0 (0.0)

2 (9.5)

4 (22.2)

3 (33.3)

5 (27.8)

Incontinent

7 (100.0)

4 (100.0)

21 (100.0)

8 (44.4)

7 (77.8)

14 (77.8)

Self care
Dependent

2 (28.6)

1 (25.0)

3 (14.3)

1 (5.6)

0 (0.0)

2 (11.1)

5 (71.4)

2 (50.0)

12 (57.1)

8 (44.4)

3 (33.3)

10 (55.6)

0 (0.0)

2 (50.0)

9 (42.9)

0 (0.0)

0 (0.0)

1 (5.6)

History of
previous falls
(past 12 months)

4 (57.1)

3 (75.0)

17 (81.0)

5 (27.8)

3 (33.3)

6 (33.3)

History of fall
related injury
(past 12 months)

0 (0.0)

2 (50.0)

10 (47.6)

5 (27.8)

2 (22.2)

2 (11.1)

0 (0.0)
5 (71.4)
7 (100.0)
4 (57.1)
3 (42.9)

0 (0.0)
4 (100.0)
1 (25.0)
2 (50.0)
1 (25.0)

1 (4.8)
17 (81.0)
11 (52.4)
9 (42.9)
3 (14.3)

5 (27.8)
15 (83.3)
7 (38.9)
15 (83.3)
8 (44.4)

0 (0.0)
9 (100.0)
6 (66.7)
5 (55.6)
5 (55.6)

8 (44.4)
17 (94.4)
10 (55.6)
13 (72.2)
12 (66.7)

4 (57.1)
3 (42.9)

3 (75.0)
1 (25.0)

16 (76.2)
5 (23.8)

14 (77.8)
4 (22.2)

7 (77.8)
2 (22.2)

8 (44.4)
10 (55.6)

Cognition
impairment
Depression

Mobility
- Assistance
required
Dependent

Top 5 prescribed
medication
classes
 Sedative
 Analgesic
 Psychotropic
 Laxative
 Antihypertensive
Psychoactive
meds
0-1
≥2

Bill
Crawford
Lodge
Non-faller

* Percentage calculated using the total n in the faller and facility category

4.4.3.2 Falls prevention strategies
The reverse side of the FRAT, documenting the identification of appropriate risk
prevention strategies was completed for 32 (100.0%) residents in Bill Crawford Lodge
and for 36 (81.8%) residents from Jessie Gillett Court with a completed FRAT form on
file. The nursing care plan was then audited to see if the prevention strategies had been
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implemented. Again the compliance rate was high for each category in both Bill Crawford
Lodge and Jessie Gillett Court (Table 4.24).
Table 4.24. Prevention strategies, recommendations and implementation ratesRepeat audit
Prevention
strategies
completed

Bill Crawford
Lodge

Jessie
Gillett Court

Prevention
strategies
implemented

Bill
Crawford
Lodge
(n=32)
(n=45)
(n=32)
n(%)
n (%)
n (%)
Environment
32 (100.0)
36 (80.0)
Environment
32 (100.0)
Continence
32 (100.0)
25 (55.6)
Continence
32 (100.0)
Mental state
32 (100.0)
37 (82.2)
Mental
32 (100.0)
Medications
31 (96.9)
26 (57.8)
Medications
29 (93.6)
Mobility
32 (100.0)
36 (80.0)
Mobility
32 (100.0)
Other
23 (71.9)
14 (31.1)
Other
22 (95.7)
*Prevention strategies not completed for nine Jessie Gillett Court residents.

Jessie
Gillett Court
(n=45)
n (%)
36 (100.0)
25 (100.0)
37 (100.0)
25 (96.2)
36 (100.0)
14 (100.0)

The difficulty in implementing falls prevention measures in this cohort of residents is
demonstrated in Table 4.25, where several of the risk factors (e.g. cognition and mobility)
remained highly prevalent following the fall. In Bill Crawford Lodge, for 100.0% of reviews
of cognition, continence and mobility post fall incident, the risk factor remained. Twentythree (71.9%) of the 32 residents were prescribed at least one psychoactive medication
during the audit period and a total of 69.4% of residents had an ongoing risk associated
with prescribed medications. Environmental modifications had been included in the
building design to reduce the risk of falls; however 21.3% of residents who had fallen
were assessed to be at risk of a further fall due to risk factors associated with the
resident’s interaction with their physical environment.
.
Table 4.25. Continuing risk factors reported in the care plan post fall incident Repeat audit

Cognition
Yes
Incontinence
Yes
Mobility
Yes
Medications
Yes
Physical environment
Yes

Bill Crawford Lodge
(n=160)
n (%)

Jessie Gillett Court
(n=104)
n (%)

160 (100.0)

101 (97.1)

160 (100.0)

81 (77.9)

160 (100.0)

95 (91.3)

111 (69.4)

99 (95.2)

34 (21.3)

0 (0.0)

In Jessie Gillett Court cognitive impairment remained as a risk factor for 97.1% of
resident reviews post fall incident. Similarly, 77.9% of residents continued to have an
ongoing risk associated with incontinence, even though measures had been put in place
to mitigate the risk. With respect to mobility status, 91.3% of residents were assessed as
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being at ongoing risk of a fall associated with mobility. Thirty-one (68.9%) of the 45
residents were prescribed at least one psychoactive medication during the audit period
and 95.2% of residents had an ongoing risk associated with prescribed medications. No
residents were assessed as having an ongoing risk factors post fall incident due to the
resident’s interaction with their physical environment (Table 4.25).

4.4.4 Negative binomial regression- Repeat audit
As for the initial audit, the data for the two units were combined for the regression
analyses to improve the sample size. The same seven independent risk factors for falls
were included in the regression analysis: previous falls history; mobility status;
incontinence; psychoactive medications; vision impairment; number of medications; and
number of behavioural and psychological symptoms of dementia.

Negative binomial univariate regression analysis was carried out for all residents (fallers
and non-fallers) using the seven independent variables (Table 4.26). The dispersion
statistics moved closer to 1.0 for each independent variable, indicating that the negative
binomial regression model was more appropriate than the Poisson model (Appendix 5).
An analysis of the standardized residuals versus the fitted values showed that for all
seven factors the values were outside ±2.0; 3.9% to 13.0% of the values were between
±2.0 and ±2.3 and 1.3% to 2.6% of values were between ±2.8 and ±3.7 (Appendix 6).
Three independent variables were significant predictors of falls. Residents with a history
of falls were five times more likely to fall compared to those without a falls history
(IRR=5.32, 95%CI 2.57, 11.02, p<0.001). Residents who required assistance or who
were dependent for mobility were nearly three times more likely to fall (IRR=2.95, 95%CI
1.39, 6.24, p=0.005) than residents who could mobilise independently. Those residents
who were incontinent were nearly three times more likely to fall than residents who were
not incontinent (IRR=2.85, 95%CI 1.19, 6.81, p=0.018).
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Table 4.26. Negative binomial univariate regression analysis – All residents repeat
audit
Negative binomial
regression analysis

Previous falls history
n= 76
Assisted/dependent
mobility
n= 77
Incontinent
n= 77
Number of psychoactive
medications ≥2
n= 77
Vision impairment
n= 77
Total number of
medications
n= 77
Number of behavioural
and psychological
symptoms of dementia
n= 77

Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

1.67

0.37

<0.001

5.32

2.57, 11.02

1.08

0.38

0.005

2.95

1.39, 6.24

1.05

0.44

0.018

2.85

1.19, 6.81

0.42

0.36

0.24

1.53

0.75, 3.09

-0.50

0.37

0.183

0.61

0.29, 1.27

0.01

0.44

0.758

1.01

0.93, 1.10

0.34

0.19

0.077

1.40

0.96, 2.03

The final significant multivariate regression model (2=19.70, p<0.001) included two
predictors, FRAT falls history and assisted/dependent mobility, and the interaction term
(Table 4.27). Six (7.8%) of the standardized residual values were between ±2.0 and
±2.7, the rest of the values being within ±2.0 (Appendix 6).

Table 4.27. Final multivariate negative binomial regression model– All residents
repeat audit
Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

Previous falls history

1.45

0.63

0.022

4.24

1.24, 14.58

Assisted/dependent
mobility

0.69

0.64

0.280

2.00

0.57, 7.01

Previous falls history x
incontinence interaction

0.04

0.79

0.959

1.04

0.22, 4.86

Negative binomial
regression analysis
n= 76

Negative binomial univariate regression analysis was then carried out for fallers using the
same seven independent variables (Table 4.28). The dispersion statistics moved closer
to 1.0 for each independent variable, indicating that the negative binomial regression
model was more appropriate than the Poisson model (Appendix 5). An analysis of the
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standardized residuals versus the fitted values showed that values were outside ±2.0 for
all seven variables; 1.9% to 13.5% of the values were between ±2.0 and ±2.5 and 1.9%
to 3.8% of values were between ±2.5 and ±3.6 (Appendix 6). The number of behavioural
and psychological symptoms of dementia (IRR=1.81, 95%CI 1.18, 2.77, p=0.006),
assisted/dependent mobility (IRR=2.74, 95%CI 1.06, 7.09, p=0.038) and previous falls
history (IRR=7.48, 95%CI 3.04, 18.39, p<0.001) were significant as independent
predictors of falls. Residents with behavioural and psychological symptoms of dementia
were nearly twice as likely to fall compared to those without behavioural and
psychological symptoms of dementia, and those with a previous history of falls were over
seven times as likely to fall as those with no previous falls history. Residents who either
required assistance or were dependent for mobility were nearly three times more like to
fall than residents who could mobilise independently.
Table 4.28. Negative binomial univariate regression analysis – Fallers repeat audit
Negative binomial
regression analysis

Previous falls history
n= 51
Assisted/dependent
mobility
n= 52
Incontinent
n= 52
Number of psychoactive
medications ≥2
n= 52
Vision impairment
n= 52
Total number of
medications
n= 52
Number of behavioural
and psychological
symptoms of dementia
n= 52

Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

2.01

0.46

<0.001

7.48

3.04, 18.39

1.01

0.48

0.038

2.74

1.06, 7.09

0.45

0.62

0.460

1.58

0.47, 5.26

0.39

0.40

0.329

1.48

0.67, 3.28

-0.61

0.42

0.143

0.54

0.24, 1.23

0.01

0.05

0.808

1.01

0.92, 1.12

0.59

0.22

0.006

1.81

1.18, 2.77

The final significant multivariate regression model (2=18.69, p=0.005) included previous
falls history, assisted/dependent mobility, the number of behavioural and psychological
symptoms of dementia and the interaction term (Table 4.29). There were six (11.5%)
standardized residual values between ±2.0 and ±2.8, the rest being within ±2.0
(Appendix 6). Residents who had a previous falls history, required assistance or were
dependent for mobility and who showed behavioural or psychological symptoms of
dementia were 18.5% more likely to fall compared to residents who did not have these
three risk factors for falls.
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Table 4.29. Final multivariate negative binomial regression model – Fallers
repeat audit
Regression
coefficient

Standard
Error

p

Incident
rate
ratio
(IRR)

95% CI

Previous falls history

1.44

1.64

0.380

4.21

0.17, 104.63

Assisted/dependent
mobility
Number of behavioural
and psychological
symptoms of dementia

0.70

1.98

0.724

2.01

0.04, 96.73

0.07

0.76

0.926

1.07

0.24, 4.81

Previous falls history x
Assisted/dependent
mobility x Number of
behavioural and
psychological symptoms
of dementia

0.17

0.85

0.842

1.18

0.22, 6.32

Negative binomial
regression analysis
n= 52

4.5 Comparison of the combined results for the repeat and initial audit phases
4.5.1

Resident demographics

There were a total of 77 residents in the repeat audit and 99 residents in the initial audit.
Bed numbers in Jessie Gillett Court had reduced by 26.3% between the two audit
phases. Twenty-two (56.4%) of Bill Crawford Lodge residents who were in the initial audit
were still resident during the repeat audit, whereas only 16 (26.7%) of the original Jessie
Gillett Court residents were still resident during the repeat audit.

As shown in Table 4.30, for the independent measures sub-sample (residents in only
one audit) there was no significant difference between the initial and repeat audits for
age (z=-0.679, p=0.497), AMTS (z=-0.213, p=0.831) or length of stay during the audit
(z=1.035, p=0.301). For the repeated measures sub-sample (resident in both audits)
there was no significant difference between the initial and repeat audits for AMTS (z=1.714, p=0.086) or length of stay during audit (z=1.371, p=0.170).
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Table 4.30. Combined resident demographics for the two audit phases
Initial
Median (IQR)

Repeat
Median (IQR)

p

84 (79.0, 88.0)

83 (77.5, 88.5)

0.497

1 (0, 3)

1 (0, 2.5)

0.831

195 (17, 365)

251 (134, 368)

0.301

1 (0, 2.5)

0 (0, 1)

0.086

365.5 (270, 365)

365 (361.5, 368.5)

0.170

Residents in only
one audit*
Age
AMTS
LOS during audit
Residents in both
audits#
AMTS
LOS during audit

* Mann-Whitney U-test; # Wilcoxin Signed Rank test; AMTS=Abbreviated Mental Test score;
LOS= length of stay.

4.5.2 .Falls
Combining the data for Bill Crawford Lodge and Jessie Gillett Court in each audit phase,
in the initial audit there was a total of 301 falls and the ID was 13.0 falls/1,000 bed days
(95%CI 11.57, 14.52). There were 264 falls in the repeat audit and the ID, 12.7
falls/1,000 bed days (95%CI 11.15, 14.21), was not significantly different to that in the
initial audit (z=0.289; p=0.772).

As shown in Table 4.31, in Bill Crawford Lodge there was a non-significant increase in
the ID from 13.1 falls/1,000 bed days in the initial audit to 15.4 falls/1,000 bed days in the
repeat audit (z=-1.391; p=0.165). In Jessie Gillett Court the ID significantly decreased
from 13.0 falls/1,000 bed days in the initial audit to 10.0 falls/1,000 bed days (z=2.066;
p=0.038).
Table 4.31. Comparison of fall rates between audit phases

Total number of falls
Total LOS during audit
(days)
No. falls/person-year
ID (falls/1000 bed days)
ID 95%CI
LOS=length of stay

Bill Crawford Lodge
Initial
Repeat
125
160
9,534
10,411
4.8
13.1
10.81, 15.41

5.6
15.4
12.99, 17.75

Jessie Gillett Court
Initial
Repeat
176
104
13,543
10,402
4.7
13.0
11.08, 14.92

3.6
10.0
8.08, 11.92

There was no significant association between the two audit phases and faller groups
(2=2.849, p=0.241; Table 4.32). The proportion of recurrent fallers reduced slightly to
50.6% in the repeat audit from 59.6% in the initial audit and the proportion of non-fallers
increased slightly to 32.5% in the repeat audit from 21.2% in the initial audit.
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Table 4.32. Combined faller groups for the two audit phases
Initial
n (%)

Repeat
n (%)

Total
n (%)

Group
Single faller
Recurrent faller
Non-faller

19 (19.2)
59 (59.6)
21 (21.2)

13 (16.9)
39 (50.6)
25 (32.5)

32 (18.2)
98 (55.7)
46 (26.1)

Total

99 (100.0)

77 (100.0)

176 (100.0)

There was a significant association between the two audit phases and the time of fall
(2=8.562, p=0.036; Table 4.33). A smaller proportion of falls in the repeat audit (21.6%)
occurred between 22.00-06.00 compared to the initial audit (28.6%). Conversely, a
greater proportion of falls in the repeat audit (23.1%) occurred between the hours of
1800 to 2200, compared to the initial audit (15.6%). There was no significant association
between the activity at the time of the fall and the audit phases (2=3.174, p=0.075;
Table 4.34). A slightly greater proportion of falls occurred whilst standing or walking in
the repeat audit (43.6%), compared to the initial audit (36.2%). There was a significant
association between the two audit phases and the fall location, categorized as public or
private (en-suite bathroom, bedroom) space within the facility (2=15.081, p<0.001; Table
4.33); a greater proportion of falls in the repeat audit (56.4%) occurred in public space,
whereas in the initial audit a greater proportion of falls occurred (60.6%) in private space.
The total percentage of unwitnessed falls remained high, however it decreased
significantly to 74.6% in the repeat audit from 81.1% in the initial audit (2=4.365,
p=0.037; Table 4.33).
Table 4.33. Combined fall characteristics for the two audit phases
Initial
n (%)

Repeat
n (%)

Total
n (%)

86 (28.6)
93 (30.9)
75 (24.9)
47 (15.5)

57 (21.6)
70 (26.5)
76 (28.8)
61 (23.1)

143 (25.3)
163 (28.9)
151 (26.7)
108 (19.1)

Total
Activity
While standing /walking
Other

301 (100.0)

264 (100.0)

565 (100.0)

109 (36.2)
192 (63.8)

115 (43.6)
149 (56.4)

224 (39.6)
341 (60.4)

Total
Location
Private space
Public space

301 (100.0)

264 (100.0)

565 (100.0)

172 (60.6)
112 (39.4)

106 (43.6)
137 (56.4)

279 (52.6)
251 (47.4)

Total
Observed
No
Yes
Unknown

284 (100.0)*

243 (100.0)*

530 (100.0)*

244 (81.1)
54 (17.9)
3 (1.0)

197 (74.6)
67 (25.4)
0

443 (78.4)
121 (21.5)
4 (0.1)

301 (100.0)
264 (100.0)
* Location of fall not documented for all fall incidents

565 (100.0)

Time of fall by category
22.00 to 06.00
06.00 to 12.00
12.00 to 18.00
18.00 to 22.00

Total

81

There was a significant association between the two audit phases and the ISR (2=9.892,
p=0.007, Table 4.34). In the repeat audit, there was a smaller proportion of falls with high
(0.8%) or moderate (1.1%) ISR compared to the initial audit (2.6% and 5.0%)
respectively). There was a significant association between the two audit phases and fall
related injury (2=19.933, p<0.001; Table 4.34). There was a smaller proportion of falls
resulting in no injury (66.3%) in the repeat audit compared to the initial audit (81.3%) and
there was a higher proportion of falls resulting in medium or minor injury in the repeat
audit (18.6% and 10.9% respectively) compared to the initial audit (7.4% and 8.0%
respectively). Five fractures were reported in the initial audit compared to three fractures
in the repeat audit. A higher but non-significant number of injuries resulting in laceration
or haematoma were reported in the repeat audit (55.1%), compared to the initial audit
(39.3%).
Table 4.34. Combined fall related incident and injury severity ratings for the two
audit phases

Incident severity
1 Extreme
2 High
3 Moderate
4 Minor
Total
Injury severity
Extreme
High
Medium
Minor
Nil

Initial
n (%)

Repeat
n (%)

Total
n (%)

0 (0.0)
8 (2.6)
15 (5.0)
278 (92.4)

0 (0.0)
2 (0.8)
3 (1.1)
259 (98.1)

0 (0.0)
10 (1.8)
18 (3.2)
537 (95.0)

301 (100.0)

264 (100.0)

565 (100.0)

0 (0.0)
10 (3.3)
22 (7.4)
24 (8.0)
244 (81.3)

0 (0.0)
11 (4.2)
49 (18.6)
29 (10.9)
175 (66.3)

0 (0.0)
21 (3.7)
71 (12.6)
53 (9.4)
419 (74.3)

Total
300 (100.0)*
264 (100.0)
* One incident report did not contain an injury severity rating

564 (100.0)*

4.5.3 Falls risk assessment
In the initial and repeat audits there were one or two resident files (respectively) which
did not contain a completed FRAT, as shown in Table 4.35. Combining the low and
medium risk categories into one category, there was no significant association between
the two audit phases and the falls risk category (2=0.654, p=0.375). The proportion of
residents assessed at a high risk of falls was similar for the repeat (93.5%) and initial
audits (97.0%). The FRAT was re-assessed post fall for eight of 264 falls (3.0%) in the
repeat audit and for two of 301 falls (<0.1%) in the initial audit.
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Table 4.35. Combined FRAT score at commencement of the two audit phases

Low (0-3)
Medium (4-8)
High (9-21)
Missing

Initial
n (%)
0 (0.0)
2 (2.0)
96 (97.0)
1 (1.0)

Repeat
n (%)
1 (1.3)
2 (2.6)
72 (93.5)
2 (2.6)

Total
n (%)
1 (0.6)
4 (2.3)
168 (95.4)
3 (1.7)

Total

99 (100.0)

77 (100.0)

176 (100.0)

4.5.4 Risk factors
The proportion of residents with cognitive impairment was similar for both the repeat
(97.4%) and initial (100.0%) audits (2=2.635; p=0.187; Table 4.36). There was a
significantly lower proportion of residents with a history of falls (previous 12 months) in
the repeat audit (49.4%), compared to the initial audit (66.7%; 2=5.372, p=0.020; Table
4.37). There was also a significantly lower proportion of residents with vision impairment
in the repeat audit (74.0%), compared to the initial audit (85.9%; 2=3.891, p=0.049).
There was no significant association between the two audit phases and incontinence
(2=2.427, p=0.119), mobility (2=2.213, p=0.331), prescription of analgesics (2=0.061,
p=0.804) or the number of psychoactive medications (2=0.527, p=0.468).
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Table 4.36. Combined risk factors for the two audit phases
Initial
n (%)

Repeat
n (%)

Total
n (%)

99 (100.0)
0 (0.0)

74 (97.4)
2 (2.6)

173 (98.9)
2 (1.1)

Total
History of falls
Yes
No

99 (100.0)

76 (100.0)

175 (100.0)

66 (66.7)
33 (33.3)

38 (49.4)
39 (50.6)

104 (59.1)
72 (40.9)

Total
Incontinent
Yes
No

99 (100.0)

77 (100.0)

176 (100.0)

87 (87.9)
12 (12.1)

61 (79.2)
16 (20.8)

148 (84.1)
28 (15.9)

Total
Visual impairment
Yes
No

99 (100.0)

77 (100.0)

176 (100.0)

85 (85.9)
14 (14.1)

57 (74.0)
20 (26.0)

142 (80.7)
34 (19.3)

Total
Mobility
Independent
Assistance required
Dependent

99 (100.0)

77 (100.0)

176 (100.0)

23 (23.2)
63 (63.6)
13 (13.1)

24 (31.6)
40 (52.6)
12 (15.8)

47 (26.9)
103 (58.9)
25 (14.2)

Total
Analgesic prescription
Yes
No

99 (100.0)

76 (100.0)

175 (100.0)

84 (85.7)
14 (14.3)

67 (87.0)
10 (13.0)

151 (86.3)
24 (13.7)

Total
Psychoactive medications
0-1
≥2

99 (100.0)

77 (100.0)

176 (100.0)

61 (62.2)
37 (37.8)

52 (67.5)
25 (32.5)

113 (64.6)
62 (35.4)

Total

98 (100.0)

77 (100.0)

175 (100.0)

Cognition
Yes
No

4.5.5 Falls prevention strategies
The reverse side of the FRAT, documenting the identification of risk prevention strategies,
was completed for 92.0% (n=69) and 93.9% (n=92) of residents for the repeat and initial
audits respectively (2=0.232, p=0.630).

4.5.6 Comparison between audits of the results of the negative binomial
regression analyses.
Univariate regression analysis for all residents in both audit phases identified a history of
falls as a predictor of falls. Assisted or dependent mobility and incontinence were also
identified as predictors of falls in the repeat audit. The multivariate regression analysis for
all residents in the initial audit phase included the risk factors of previous falls history and
incontinence. The final significant multivariate regression analysis for all residents in the
repeat audit included previous falls history and assisted or dependent mobility.
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The univariate regression analysis for fallers in the initial audit again identified a previous
falls history as a predictor of recurrent falls. This contrasted to the repeat audit where the
previous falls history, number of behaviours and psychological symptoms of dementia
and assisted or dependent mobility were predictors of recurrent falls. The final
multivariate regression analysis for the faller group in the initial audit identified one
predictor of falls: previous falls history; whereas in the repeat audit the final significant
model included previous falls history, assistance or dependent for mobility and
behavioural and psychological symptoms of dementia.
4.6 Discussion
The residents of the two dementia-specific RACFs were a high falls risk cohort. There
was no significant difference in the ID of falls between the two audit phases, with a small
reduction in the proportion of recurrent fallers and an increase in the proportion of nonfallers, neither of which reached significance. There was a significant association
between the two audit phases and fall related injury, with an increase in the proportion of
falls resulting in minor or moderate injury and a small, non-significant decrease in the
number of fractures in the repeat audit. The risk level of non-fallers, single fallers and
recurrent fallers did not change significantly between the two audit phases. Overall,
these figures do not reflect a substantial change in fall related outcomes, following a
multi-factorial fall prevention intervention in a challenging, high falls risk setting (dementia
specific facilities) that has been the focus of little falls prevention research to date.

4.6.1

Resident demographics

Eight-eight percent of residents in both RACFs had a primary diagnosis of dementia in
both of the audit phases. Previous studies (Tinetti, Speechley & Ginter, 1988; van Doorn
et al., 2003; Oliver, Daly, Martin & McMurdo, 2004) have reported that this population
has a two or three-fold increased risk of falling when compared to older persons who are
cognitively intact. The cohorts for the two audit phases had similar demographic profiles,
with no significant differences in gender balance, median age, Abbreviated Mental Test
Score or length of stay. The Ballarat Health Services cohort evidenced a complex risk
profile that included: impairment of cognition and vision; incontinence; assisted or
dependent mobility; a history of previous falls; and polypharmacy. Such a cohort lends
itself to individual comprehensive geriatric assessment in order to identify the key risk
factors for falls and to manage the interaction between risk factors where possible. A
recent systematic review (Cameron et al, 2010) identified a significant reduction in the
rate of falls in residential aged care settings following a comprehensive assessment
(RR=0.59, 95% CI 0.48, 0.73; I²=35%) and a borderline reduction in the risk of falling
(RR=0.88, 95%CI 0.78, 1.00; I²=35%). During the periods of the two audits, the practice
at Ballarat Health Services did not routinely allow for assessment by a geriatrician due to
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resource limitations. There may be merit in reviewing strategies to optimise medical
management of falls risk in this complex clinical group of residents, in a cost effective
manner.

4.6.2

Falls

There was no significant change in falls incident ID between the two audit phases,
despite the implementation of a multifactorial falls intervention program. These results
indicate the difficulty in reducing falls incidence in a high risk cohort. There are no
published results detailing the ID of falls in a dementia-specific cohort for comparison to
the Ballarat Health Services cohort. The fall rate of 5.6 falls/person-year in Bill Crawford
Lodge in the repeat audit was an increase on the rate of 4.8 falls/person-year reported in
the initial audit. By contrast the incidence of falls in Jessie Gillett Court decreased from
4.7 falls/person-year in the initial audit to 3.6 falls/person-year during the repeat audit
period. Previous studies in the dementia-specific residential aged care setting reported
incidences of between 4.1 and 6.2 falls/person year (van Doorn et al, 2003; Eriksson
Gustafson & Lundin-Olsson, 2007a; Eriksson Gustafson & Lundin-Olsson, 2007b).
During the repeat audit period the rate of falls in Bill Crawford Lodge was within this
range and that of Jessie Gillett Court was well below. There was no significant change in
the profile of the faller groups, non-fallers, single fallers or recurrent fallers, between the
two audit phases.

During the initial audit period, the highest number of falls was noted between the hours of
0600 hours and 1200 hours in the resident’s bedroom or bathroom. This morning pattern
of falls was also the case for Bill Crawford Lodge during the repeat audit phase. This is
the busiest period of the day for carers as the residents are assisted with personal
activities of daily living, such as toileting, showering and dressing. Nursing handover
occurs for 30 minutes between 0600 hours and 0700 hours. During this peak period, staff
move between rooms to assist residents and may leave a resident to complete some
tasks if they are able to do so when set-up for the task is provided. Line of sight cannot
be maintained during this period, as each resident has a single room with an adjoining
bathroom. Breakfast is served in the dining room for all residents and a medication round
usually commences during this period. During the repeat audit phase for Jessie Gillett
Court, the largest proportion of falls occurred in the evening between 1800 hours and
2200 hours. This is the period of the day when residents are prepared for bed. The final
medication round is completed and nursing handover occurs for 30 minutes between
2100 hours and 2200 hours. Other studies have reported that up to one-quarter of falls
occurred at night when staffing was minimal and the availability of assistance and
supervision of the resident was reduced (Jensen, Lundin-Olsson, Nyberg & Gustafson,
2002; Svensson, Landahl & Rundgren, 1996). There is a necessity for staff to be aware
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of peaks in falls over a 24 hour period in order to enhance the effectiveness and
implementation of supported care needs. This includes reviewing staff and resident
activities related to peak times of falls (Fonda, Cook, Sandler & Bailey, 2006).

The significant reduction in the proportion of falls occurring between 2200 and 0600 in
the repeat audit (21.6%) compared to the initial audit (28.6%) is difficult to explain as
there had been no changes to staff ratios for the evening or late shifts. The Nurse Unit
Manager in Bill Crawford Lodge reported that staff tried to respond quickly to residents
who were restless overnight. A number of residents had a planned toileting program that
incorporated toileting between 2200 hours and 2300 hours prior to settling for the night.
The four hours between 1800 hours and 2200 hours are a busy time for both residents
and nursing staff, encompassing the evening meal, nursing handover, evening visiting
hours and preparation for bed. These practices were in place for both audit periods and
do not explain the increase in the proportion of falls in this 4 hour period during the
repeat audit (23.1%), compared to the initial audit (15.5%).

The timing of the fall may also be linked with the location of the fall. There was a
significant association between the audit phases and the fall location when categorised
as either private (bedroom, bathroom) or public (corridor, dining room, sitting room)
space. Most falls occurred in communal living areas, such as the sitting room and dining
room, in the repeat audit period. This differed to the initial audit period, where the highest
proportion of falls occurred in the resident’s bedroom or bathroom. Falls in these areas
continued to be a problem and represented 43.6% of all falls recorded. The final report
for the “STAR” project identified that across the nine facilities most falls occurred in the
bedroom for both pre- and post-implementation measures (Moore et al, 2009). It would
appear that the targeted use of low-low beds, timed toileting programs and the allocation
of high-risk residents to rooms nearer to the nursing station may have resulted in
improvements in the occurrence of falls in private spaces post-implementation of the
“STAR” project at Ballarat Health Services.
Although in both audit periods the majority of falls were unwitnessed by staff, the
proportion of falls unwitnessed by staff was significantly lower in the repeat audit (74.6%)
than in the initial audit (81.1%). Additionally, 43.6% of all falls occurred while the resident
was standing or walking. A previous study conducted in dementia-specific group
dwellings reported that 77.7% of falls were unwitnessed and that 26.5% occurred as the
resident was standing up or sitting down and 12.9% of residents were on the way to the
toilet (Pellfolk, Gustaffson, Gustafson & Karlsson, 2008). The authors also reported the
symptoms preceding the fall as anxiety (13.3%) and confusion (13.3%). This is an
interesting finding as in the current study recurrent fallers with behavioural and
psychological symptoms of dementia were twice as likely to fall when compared to single
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fallers in the repeat audit period. This was not the case in the initial audit period. The
development of a behavioural profile mapped against the time, location and activity at the
time of the fall may enable staff to understand periods of increased risk and to put
mitigation strategies in place to reduce or mange the risk.

The significant risk factors for falls for all residents varied between the two audit phases.
Whereas previous falls history combined with incontinence increased the likelihood of
falls in the initial audit; the combination of previous falls history, assisted or dependent
mobility and the behavioural and psychological symptoms of dementia increased the
likelihood of falls during the repeat audit phase. Falls history was also predictive of
recurrent falls within the faller group for both audit phases. Kiely, Kiel, Burrows & Lipsitz
(1998) reported that falls history was the single strongest predictor of future falls.

The relationship between falls history, mobility and behavioural and psychological
symptoms of dementia warrants further investigation. All residents in the Ballarat Health
Services cohort were reported to require some form of assistance to mobilise or were
dependent, with the highest incidence of assisted mobility reported for recurrent fallers. A
prevalence study conducted in Sweden focussed on risk factors for falls in cognitively
impaired older persons living in geriatric care settings (Kallin, Gustafson, Sandman &
Karlsson, 2005). The authors reported a relationship between residents with moderate
cognitive impairment and those residents who could rise independently from a chair but
required assistance to mobilise. They postulated that the residents maintained their
initiative but lacked problem-solving skills and the ability to make sound judgments
regarding risk. Decrements in frontal lobe functioning as measured by tasks such as the
Wisconsin Card Sorting Test (WCST; Heaton, 1981) have been associated with deficits
in motor control and planning (Persad, Giordani, Chen & Ashton-Miller, 1995). The
inability to efficiently engage higher level executive functions would appear to impinge on
non-motor (cognitive) and motor-based task performance, thereby increasing one's risk
of tripping and falling. In the current study the single faller group in the Ballarat Health
Services cohort were severely cognitively impaired but appeared to be more mobile,
requiring verbal prompting and guidance rather than physical assistance to mobilise. The
impairment of problem-solving skills associated with severe cognitive impairment
combined with higher levels of mobility, increased the risk of falls in the Ballarat Health
Services cohort.

A significant association between the two audit phases and fall-related injury was
reported, with a higher proportion of falls resulting in medium or minor injury in the repeat
audit (29.5%), compared to 15.4% of falls in the initial audit. However, the proportion of
falls resulting in medium injury had doubled in Bill Crawford Lodge in the repeat audit
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phase. When comparing the combined results for the two audit phases, the proportion of
falls resulting in no injury decreased and the proportions of minor and medium injury
increased in the repeat audit. The increased proportion of falls resulting in medium injury
in Bill Crawford Lodge may be related to a decline in physical status associated with
ageing and the effects of multiple comorbidities. Pelfolk et al. (2008) conducted a study
to identify risk factors for falls in dementia-specific RACFs and reported that 28.4% of
falls resulted in an injury and 2.6% of these were fractures. A similar study reported that
31.8% of falls resulted in injury and 11.6% of the total injuries were fractures (van Dijk,
Oda, Meulenberg, van der Sande & Habbema, 1993). In the combined Ballarat Health
Services cohort for both audit phases, 25.7% of falls resulted in injury and 1.4% (n=8) of
these were fractures, two occurring in the lower limb. Ytterstad (1999) reported the
incidence of all fractures in nursing care facilities was 70/1,000 person-years. The rate of
hip fracture as a result of falls in nursing care facilities has been reported to be 10.5
times higher (95%CI 9.7, 11.3) than the incidence of hip fracture in community dwelling
older persons (Butler et al., 1996). The risks were 8.6 times higher (95%CI 7.9, 9.4) for
women living in RACFs compared with those living in the community, while men living in
RACFs were 13.3 times more likely (95%CI 11.3, 15.5) to sustain a hip fracture
compared with community dwelling males. The rate of serious injury in the Ballarat
Health Services cohort is therefore surprisingly low. This may be due to mitigation
strategies in the form of hip protectors and the use of lo-lo beds, particularly in the high
level care setting where the use of these measures appeared to be well-embedded. In
Jessie Gillett Court the majority of beds were not height adjustable. A replacement
program was in place, however the unit had very few lo-lo beds available during the audit
periods.

4.6.3

Falls risk assessment and falls prevention strategies

Identifying residents at risk of falls in RACFs is complex and the use of tools developed
in the hospital or community setting is not appropriate in residential aged care (Delbaere,
et al, 2008). Hill et al. (2004b) highlighted the characteristics of effective FRATs, which
included:


The provision of a broad review of the most common risk factors for falls in older
people



The ability to identify specific risk factors for the individual, to be used to trigger the
implementation of the appropriate prevention/ mitigation strategies.



The ability to grade the risk of falling from minimal to high.

Whilst the residents of the two dementia-specific RACFs in the current study represented
a high risk cohort, the ability to identify and address modifiable risk factors remains a
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priority in managing falls risk and reducing preventable fall related injury. The FRAT can
also provide a measure of changes in falls risk over time and can be used to discriminate
differences in falls risk between residents (Barker, Nitz, Low Choy, & Haines, 2009). In
the current study, the Ballarat Health Services FRAT had high sensitivity, with 100% of
fallers classified as high risk, but low specificity, with 0% of non fallers classified as low
risk. The reduced accuracy of this tool is due to the low specificity and this appears to be
common amongst current tools (Australian Commission on Safety and Quality in
Healthcare, 2009). Accuracy in classifying residents who will fall is one potential role of a
FRAT, though in dementia specific RACFs where almost all residents have high risk of
falls, this function of a FRAT is of limited value. An additional important purpose of a
FRAT, even in high falls risk populations, is to identify specific individual risk factors that
should be considered for interventions. This remains an important purpose of conducting
a FRAT, even in high falls risk settings such as dementia specific RACFs.

The initial and repeat audit reviewed the most recent FRAT completed within 3 months of
the commencement of the audit period; hence compliance with the Ballarat Health
Services guideline for completion in the first 24 hours post-admission was not assessed.
In both the initial and repeat audits, compliance with completion of the initial FRAT and
documentation of prevention strategies on the reverse side of the form was high.
Compliance with the completion of a FRAT post-fall was low during both audit phases.
This may have been due to an assumption that, as the resident scored at a high falls risk
on initial assessment and prevention strategies had been put in place, nothing was to be
gained by repeating the assessment. This culture did not take into account the possible
decline in the resident’s physical, cognitive or medical status over time, nor did it respond
to acute changes in medical status appropriately. Another potential risk factor for falls in
residential care is the presence of an acute health problem, such as a urinary tract
infection or chest infection, or exacerbations of chronic conditions, such as a urinary tract
infection or a chest infection (Gustafson, Jensen, Kallin, Nyberg & Lundin Olsson, 2004),
which may also be missed if staff are not using the fall as an opportunity to identify new
or changed risk factors. As a result, prevention strategies may not have been optimised
for individual residents over time. Similar findings have been reported in the literature
where the vast majority of residents in an extended care setting will score as high risk on
either nursing assessment tools such as the Morse Fall Scale or functional assessment
instruments such as the Timed Up and Go (Perrell et al., 2001). The authors concluded
that time spent in screening assessment may be better spent in the implementation of an
overall fall prevention program. It appears that the “STAR” project did not have an impact
on the re-assessment of falls risk post fall. The Commonwealth Australian Government
Department of Health and Ageing Standards and Guidelines for Residential Aged Care
(2001) and the Aged Care Funding Instrument (Australian Government, Medicare
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Australia, 2008) have provided a detailed framework for assessment, development of a
care plan, progress documentation and review for all residents of RACFs in Australia.
The requirement for detailed reporting has operationalised falls risk assessment, risk
mitigation and incident reporting to a high degree. As a result, in the current study the
translation of falls preventions strategies from the initial assessment phase into the care
plan was clearly recorded in more than 70% of all files.

4.6.4

Risk factors

Review of the resident’s care plan and file notes post-fall incident indicated that the
majority of residents exhibited modifiable risk factors post-fall in regard to continence,
mobility and medications. Modifiable risk factors relating to the resident’s interaction with
their physical environment were reported to be a continuing risk factor post fall in 21.3%
of falls in Bill Crawford Lodge in the repeat audit, lower than in the initial audit (53.6%).

The checklist of modifiable environmental risk factors incorporated in the nursing care
plan included chair and bed height, appropriate lighting, removal of obstacles, provision
of appropriate mobility aids, suitability of clothing and footwear, the use of hearing aids
and glasses. Whilst the building infrastructure was specifically designed to meet the
needs of older persons with dementia, both staff and residents may have contributed to
the inappropriate placement of furnishings and mobility aids, which may then act as an
obstacle to the resident and hence present a modifiable falls risk. The reduction in the
proportion of modifiable risk factors relating to the resident’s physical environment in the
repeat audit may be due to a heightened awareness of the contribution of these factors
to falls incidence as a result of the implementation of the “STAR” project. In Jessie Gillett
Court no continuing modifiable environmental risk factors were recorded post fall. This
may be due to the fact that staff felt that these risk factors had been addressed following
the assessment of falls risk and the implementation of a care plan designed to mitigate
identified modifiable risk factors. This variation suggests that activities undertaken
between the two audit periods had some success in focusing on and reducing the
presence of modifiable related falls risk factors, particularly in private areas such as
bedrooms.

The prescription of two or more psychoactive medications was not found to be predictive
of falls in either audit phase. A previous systematic review and meta-analysis found a
small but consistent association between most classes of psychotropic medications and
falls (Leipzig, Cumming & Tinetti, 1999a). A second systematic review (Sterke, Verhagen,
van Beeck & van der Cammen, 2008) identified three prospective cohort studies that
examined the impact of two or more psychotropic medications on the incidence of falls in
nursing home residents. The strength of the reported association varied widely between
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the three studies (Cooper, Freeman, Cook & Burfield, 2007; Lord et al, 2003; Thapa et al,
1995) in regard to the evidence for multiple psychotropic drugs. Sterke et al. (2008)
noted that the cohort size was small in each of the studies (n=177-282) and the range of
relative risk values varied between 1.30-10.3. The study by Cooper et al., (2007)
classified multiple drugs as the use of two psychotropics (RR 3.2), three psychotropics
(RR 6.7) or four psychotropics (RR 10.3). None of the reported studies reported subgroup analysis for residents with dementia. The authors concluded that further research
is required to better understand the impact of psychoactive medications in older persons
with dementia. A more recent systematic review and meta-analysis conducted by
Woolcott et al. (2009) reported similar findings in three studies conducted in the
residential aged care setting. In the current study the cohort size of 99 residents in the
initial audit and 77 residents in the repeat audit may have been too small to demonstrate
a relationship between falls and the regular use of psychotropic medications, even
though 99.4% of residents were prescribed psychotropic medications and 35.2% were
prescribed two or more psychotropic agents.

For all residents, there was a significantly lower proportion of residents with a history of
falls in the past 12 months and with visual impairment in the repeat audit (49.4% and
74.0% respectively) compared to the initial audit (67.3% and 86.1% respectively). The
Jessie Gillett Court cohort had a higher turnover of residents between the two audit
phases than the Bill Crawford Lodge cohort. Bed numbers in Jessie Gillett Court had
reduced by 26.3% in the intervening period and only 27% of the original residents
remained. Many of the residents admitted to Jessie Gillett Court during the repeat audit
were subsequently transferred to other low level care facilities, as they were deemed not
to require dementia-specific care. Some of the observed differences in risk profile in
Jessie Gillett Court, and to a lesser degree in Bill Crawford Lodge, may have been
related to a differing risk profile of new residents between the two audit periods, although
some may also have been related to activities or interventions in the “STAR” project,
which was aimed at reducing the impact of existing risk factors. Because of the
observational nature of this study, it is not possible to determine the specific contributors
to the observed differences over time. A history of previous falls, assisted or dependent
mobility and the behavioural and psychological symptoms of dementia were risk factors
associated with an increased risk of recurrent falls in the fallers’ cohort. A history of
previous falls has been reported to be the single most predictive risk factor for recurrent
falls (Kiely, Kiel, Burrows and Lipsitz, 1998). Previous falls history was identified as a
predictor of falls in both audit phases, indicating the strength of the predictive value of
this risk factor.
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A national audit of incontinence in older persons in the United Kingdom reported
impaired mobility to be the most prevalent coexistent condition in incontinent residents in
care homes, affecting 66.0% of residents (Wagg, Peel, Lowe & Potter, 2006). In addition,
falls were a relevant condition associated with urinary incontinence in 22.0% of care
homes. A systematic review and meta-analysis reported that the odds of falling were
1.45 (95%CI 1.36, 1.54) in the presence of any type of urinary incontinence (Chiarelli,
Mackenzie & Osmotherly, 2009). Earlier studies (Chen et al, 2005; Colon-Emeric, Biggs,
Schenck & Lyles, 2003) reported urinary incontinence as a risk factor for recurrent falls in
the residential aged care population. In the current study, incontinence was a significant
predictor of falls in the initial audit. The nurse unit managers reported difficulty in
accessing review by a geriatrician or a continence nurse during both audit phases. Whilst
incontinence was not as strong and consistent predictor of falls risk as previous falls
history, the research literature has demonstrated that incontinence is a predictor of falls
in the frail elderly (Brown et al., 2000; Kron et al., 2003; Hasegawa & Iguchi, 2010) and
hence the assessment and management of incontinence may aid in the prevention of
falls in this high-risk cohort of residents.

The implementation of a program such as the Functional Incidental Training has been
shown to improve continence, reduce agitation and to increase endurance and strength
in a cohort with high support needs and severe cognitive impairment (Ouslander, Griffiths,
McConnell, Riolo & Schnell, 2005; Schnelle et al., 2002). Residents are prompted to
toilet on a 2 hourly basis. Before or after the continence care, they are encouraged to
walk or to wheel their wheelchair and to sit to stand eight times. The consistent exercise
aligned with the toileting program has been shown to improve mobility, strength and
physical activity (Schnelle, et al., 2002). Schnelle et al. (2003) reported that the
Functional Incidental Training program resulted in significantly better functional outcomes
than usual care but did not reduce the incidence of acute conditions that were
hypothesized to be associated with inactivity, incontinence and impaired mobility.
Implementation of a Functional Incidental Training resulted in a significant reduction in
fallers and a non-significant reduction in falls and fall-related injury (Schnelle et al., 2003).
The attrition rate associated with deterioration in health status, death and discharge was
found to limit the applicability of the program as a long-term intervention in this patient
population. Ouslander et al. (2005) estimated the cost/day for the implementation of the
program to be close to four times that of usual continence care.

During both audit periods in the current study, timed toileting programs and the use of
continence pads were widespread, however nursing staff reported that many residents
continued to attempt to self-toilet. The use of Functional Incidental Training has not been
assessed in a dementia-specific cohort and hence the impact on the incidence of falls in
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this cohort is as yet unknown. A number of studies have examined the impact of
incontinence and behaviour as risk factors for recurrent falls (Buchner and Larsen, 1988;
Asada et al., 1996; Wagg et al., 2006; Chiarelli at al., 2009). No previous studies have
addressed the combined impact of incontinence and behaviours associated with the
progressive nature of dementia in the development of a falls syndrome in this high-risk
cohort. Review by a continence nurse may help to separate urge and stress incontinence
from behavioral patterns that may be amenable to a timed toileting program. Increased
utilisation of the Ballarat Health Services Continence Service for assessment and
recommended strategies for residents in the RACFs is required to ensure optimal
management of this important risk factor in this high falls risk group.

The behavioural and psychiatric symptoms that are common complications of dementia
may lead to increased activity and risk taking behaviour in the person with dementia.
They may also impact upon resident compliance with preventative measures put in place
by staff post-fall. Two previous studies demonstrated the impact of behavioural
disturbances on the development of falls risk, observing that disturbances of orientation
and memory play a role in the development of fall syndromes in this high risk population
(Buchner & Larsen, 1988; Anstey, von Sanden & Luszcz, 2006). Impairment of vision
and hearing can deprive the resident with dementia of important information about their
environment. Deficits in higher order visual function can impact on the processing of
spatial information leading to increased confusion and a heightened risk of falls (Olsson
et al., 2005). Older persons with dementia may misjudge risk in their environment and
over-estimate their own abilities concerning mobility, strength and balance, which may
cause falls (Harlein et al., 2009). Some elderly persons also experience difficulty in
determining their body position (such as when leaning to reach for an object) and
increased body sway. Problems such as these are associated with a higher fall risk
(Rawsky & Digby, 2000). Older persons with dementia may not realize that they have a
problem with postural balance and continue to undertake activities that heighten the risk
of falling (Robinovitch & Cronin, 1999).

A study by Asada et al. (1996) concluded that a person with dementia who has well–
preserved physical abilities and exhibits behavioural symptoms is more likely to sustain
serious fall-related injuries. This is in contrast to the findings of van Doorn et al. (2003)
who reported that although older people with dementia fall frequently and suffer minor
injuries, they do not necessarily suffer severe injuries such as bone fractures. The
Ballarat Health Services cohort evidenced a reduction in the proportion of recurrent
fallers and an increase in the proportion of falls classified with medium fall-related injuries
during the repeat audit period. The proportion of incidents resulting in no injury
decreased between the two audit phases. As there was no significant difference between
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the faller groups between the audit phases the, significant association between the two
audit phases and fall related injury may reflect significant associations between the time
and location of the falls. More falls occurred in the evening and in public areas. Late
afternoon and early evening can produce confused, restless and agitated behaviour in
people with dementia. The lack of sensory stimulation after dark with fewer
environmental cues available to the person, and the fact that people with dementia tire
more easily and become more restless when they are tired, contribute to the “sundowner”
syndrome. This period of increased restlessness may have contributed to an increase in
the interactions between residents and the likelihood of coming into contact with furniture
and other obstacles during this period of heightened activity.

A decline in motor function (Waite, Broe, Grayson & Creasey, 2000) and decreased
postural control (Hauer, Dassen, Halfens & Heinze, 2003) may contribute to an
increased risk of falls. A decline in motor function (balance, strength and function) has
been reported in people with dementia and becomes more pronounced over time
(Härlein et al, 2009) contributing to changes in gait speed and stride length in the
advanced stages of the disease (Van Iersel, Hoefsloot, Munnekle, Bloem & Olde Rikkert,
2004). These authors also noted that extrapyramidal signs and contractures may further
compromise safe mobility. In another study difficulty in rising from a chair and the need
for a gait aid or assistance when walking were found to be significantly associated with
being a faller (Kallin, Gustafson, Sandman & Karlsson, 2005). These findings are
consistent with the profile of fallers in both the high level care and low level care setting
in the current study, where 73% of residents required assistance or were dependent for
mobility.

Certain medications have consistently been shown to be associated with an increased
risk of falling in the elderly (Robbins et al, 1989; Myers, Baker, Van Natta, Abbey &
Robinson, 1991; Yip & Cumming, 1994; Leipzig, Cumming & Tinetti, 1999a; Leipzig,
Cumming & Tinetti, 1999b, Woolcott et al, 2009). Myers et al. (1991) reported increased
risk of falling associated with the use of antidepressants (OR 2.5), sedatives or hypnotics
(OR 2.9) and vasodilators (OR 3.0). Lipsitz et al. (1991) found that antidepressant use
was associated with an increased risk of falling (OR 2.0). Yip and Cumming (1994)
reported that users of antipsychotic medications were at a much higher risk of falling than
non-users (OR 4.4). A study by Mustard and Mayer (1997) reported that up to 20.0% of
injurious falls were associated with the use of two classes of psychoactive agents,
anxiolytic/sedative/hypnotic and antipsychotic agents. They noted that there is a
significant preventable component of fall related injury associated with the use of
medications that are primarily indicated for the management of behaviour rather than for
medical conditions. In the current study, high rates of prescription of analgesics and
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psychoactive medications were reported for the residents of both Bill Crawford Lodge
and Jessie Gillett Court. Review of the medication charts indicated repeated rather than
continuous use of psychoactive medications, perhaps indicating attempts to manage
behavioural and psychological symptoms of dementia. Consultation with a geriatrician
and the provision of guidance and education in regard to prescribing for this cohort of
elderly persons may reduce both the number and type of medication beings prescribed.

4.6.5

Impact of the “STAR” project

The aim of the “STAR” project was to implement evidence based falls prevention
guidelines in two dementia-specific RACFs at Ballarat Health Services with the intent of
reducing falls and fall-related injuries. It should be noted that while there is good
evidence of effective single and multifactorial falls prevention programs for older people
in the community (Gillespie et al, 2009) and to a lesser degree in institutional settings
(Cameron et al, 2010), the evidence for people with cognitive impairment is relatively
weak. One cluster-randomised controlled trial has compared the efficacy of multifactorial
falls prevention programs in cognitively impaired and cognitively intact residents (LundinOlson, Jensen, Nyberg & Gustafson, 2002). The authors undertook a subgroup
comparison between the higher and lower cognition groups and a control group. There
was a significant reduction in the incidence of falls for the higher cognition group in the
intervention group when compared to the control group. This was not the case for
residents with lower cognitive function. However, the multifactorial intervention program
reduced the number of fractures in the lower cognition group. This was thought to be due
to the provision of hip protectors in the intervention group. The findings of the current
study, with no significant change in the incidence density for falls, align with the results
reported by Lundin-Olson et al. (2002) for residents living in the group dwelling described
as being severely cognitively impaired, with no significant change in the incidence
density for falls. In the current study there was a small but non-significant reduction in the
number of fractures between the two audit phases. It should also be noted that in the
current study falls interventions were being undertaken both before and during the initial
audit phase and so may have interfered with the specificity, or limited the overall effect of
the “STAR” project. Further investigation is required to determine which interventions
should be emphasised in a frail older population with severe cognitive impairment.
The staff were surveyed pre- and post-implementation of the “STAR” project, as part of
that project. The results were more positive in Bill Crawford Lodge, with 89% (versus 69%
in Jessie Gillett Court) of staff surveyed reporting that resident safety was “Better” or
“Much Better” 12 months post implementation (“STAR” Project Final report for Bill
Crawford Lodge and Jessie Gillett Court, 2009- personal communication, Nov. 2011).
The falls prevention strategies implemented in both facilities were typical of a
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multifactorial approach to falls prevention and included the provision of sensor mats, hip
protectors, lo-lo beds and staff education. Additional staffing was put in place between
the hours of 1500 and 1800 in Jessie Gillett Court to cope with “sundowner” behaviours,
as the “STAR” project audit had indicated that this was the period when most falls
occurred. It is noted that in the current repeat audit, at the end of the additional staffing
period, the highest number of falls were reported between 1800 and 2200 hours.
Toileting programs were in place in both facilities prior to the implementation phase;
however the findings of the “STAR” project recommended an increased focus on
incidental activity by encouraging residents to walk to the bathroom. Referral to allied
health professionals was also a recommended opportunity for further improvement.

The multifactorial intervention program raised staff awareness and provided a framework
to facilitate reflective practice through the action based learning approach utilised during
the implementation phase. Unfortunately this was not carried over into the sustainability
phase. Secondly, Functional Incidental Training was not implemented as part of the
multifactorial approach to falls prevention during the “STAR” project. Whilst the evidence
to support the implementation of this program in a dementia-specific cohort remains
somewhat equivocal in terms of the cost- benefit ratio, it would seem that the program
should be considered as one of a number of strategies that could be used to reduce the
incidence of falls in this group of residents.
4.7 Recommendations
The findings of the two audits indicated the need to provide greater access to a
comprehensive assessment by a geriatrician to assist in the management of a range of
complex comorbidities and polypharmacy. Whilst there is evidence of the relationship
between the use of psychotropic medications and increased falls risk for communitydwelling older persons (Landi et al, 2005), there is less evidence in the dementia-specific
residential aged care setting. The involvement of a geriatrician in the assessment and
management of the behavioural and psychological symptoms of dementia may lead to a
reduced reliance on psychotropic medications in a dementia-specific resident cohort.

Access to the multidisciplinary continence service available at Ballarat Health Services
may be beneficial for a large number of residents. These resources are currently not
available in the RACFs. Individual behaviour management programs were documented
in the nursing care plan, however referrals to a psychologist or psychiatrist were rare.
Improvement in the development and implementation of these plans with expert input
from a psychiatrist or psychologist would assist staff to manage behavioural and
psychological symptoms of dementia and reduce reliance on psychoactive medications.
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Finally, increased referral to and involvement of a physiotherapist in the assessment of
mobility and the planning and monitoring of a targeted exercise program would provide a
solid platform for optimising of safe mobility.

Further investigations are required to

determine which intervention strategies should be emphasised in this high-risk cohort.
4.8 Limitations
The initial and repeat audits were conducted in two dementia-specific RACFs. This
population, by definition, has a high level of homogeneity and this acts as a limitation in
identifying risk factors for falls. Care also needs to be used in generalising the findings to
other dementia care settings because of differences in resident and staff profiles,
environments and other influencing factors between facilities. This was an exploratory
study. The numbers in each site cohort were small and hence the study site was not
used as a variable in the regression analysis. The absence of a detailed analysis of the
type, severity and disease process of dementia in each resident is a further limitation of
this study.
The audits were limited by the quality and content of the information entered into the
resident file and the RiskMan database. In reviewing the RiskMan incidents, some nonmandatory fields were not completed, thereby limiting the information available for the
audit. At times two separate staff members had entered the same incident for one client
(these were removed from the data collected) or had entered multiple incidents where
the fall involved more than one resident, due to an altercation or a resident being
knocked over by another resident during their fall. Falls incidents recorded were crossreferenced with the resident file, however the file notation was very brief and provided
time, a summary of the incident and whether an injury was sustained. The data for the
repeat audit were collected in a short time period, due to a change in the research
candidate’s employment location, which limited the capacity to verify the content of the
medical record against the RiskMan incident reports. A more formal review of the
appropriateness of the documented interventions may have provided additional
information regarding whether the best mix of interventions was being applied for each
resident.

Recent studies have identified that incident reporting systems capture between 50% to
75% of the falls events (Sari, Sheldon, Cracknell & Turnbull, 2006; Hill et al, 2010). Hill
et al. (2010) described the type and impact of unreported data in hospital settings in the
following way:
a) “The underreporting is due to a persistent random process unrelated to other
factors. The data could be considered to be missing completely at random. In this
instance, the unreported falls events are not related to another variable and the
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analysis used to estimate risk factors or measures of intervention effect may be
less powerful but will not be biased.
b) Where the apparently random non-reporting of falls events is related to another
measured variable, the missing data may be classified as missing at random, with
the observation being measured not related to the outcome of interest, after
controlling for another variable.
c) Data may be missing not at random, with unreported falls related to a factor not
observed by the investigator” (p. 1438).

Twisk (2003) noted that if unreported falls data are missing, either at random or not at
random, then analysis could lead to biased estimates in investigations of falls risk factors
or falls prevention interventions, if the reasons for the missing data are related to the risk
factor or the intervention. Hill et al (2010) urged caution in developing and evaluating
falls prevention programs based on falls event data obtained only through incident
reporting systems. The authors recommended that additional reporting methods, such as
prospective case note review, be incorporated as part of the data collection. Case note
review was used in the current study; however it was conducted retrospectively, limiting
the ability to ascertain whether unreported falls data were related to any of the observed
variables recorded.

Information relating to workforce demographics and staffing patterns was not collected in
the current study. This information could have been used to inform a more complete
understanding of the factors that changed between audit phases, and may be an
important factor contributing to falls risk in high risk samples such as in this study.
The processes undertaken in the “STAR” project were structured with the aim of being
sustainable in the longer term, after cessation of the dedicated funding for the falls
resource nurse. Longer term evaluation is required to determine whether the measures
implemented during the “STAR” project were embedded to achieve sustainable falls
prevention outcomes.
4.9 Conclusions
The initial and repeat file audits were conducted to identify differences in the risk profile
of non-fallers, single fallers and recurrent fallers in the two dementia-specific RACFs.
Recurrent fallers were more likely to have a history of previous falls, require assistance
or be dependent for mobility and demonstrate the behavioural and psychological
symptoms of dementia than single fallers or non-fallers. The incidence of recurrent falls
was high in both the low level and high level care facilities but was not associated with
serious injury. There was no significant decrease in the ID of falls between the two audit
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phases, despite the implementation of the “STAR” project during the intervening period.
Overall the initial completion rates of the Ballarat Health Services FRAT and the
documentation and implementation of prevention strategies was high.
The “STAR” project may have contributed to a significant decrease in the incident
severity rating for falls, although the proportion of falls resulting in minor to medium injury
increased between the two audit phases. A number of areas warrant further attention.
These include conducting a repeat falls risk assessment after a fall occurs; improved
access to a comprehensive assessment by a geriatrician; referral to a psychologist for
assistance in the management of behavioural and psychological symptoms of dementia;
early referral to the Continence Clinic; and referral to allied health professionals to assist
in optimising functional independence.
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Chapter 5 - A Study to Determine the Inter-Rater Reliability of the
FROP-Resi Falls Risk Assessment Tool in a Dementia-Specific
Residential Aged Care Facility
5.1 Introduction
Falls are a frequently reported adverse event in the residential aged care setting. At least
50% of residents fall in a 12 month period and this figure is substantially higher for
residents with dementia, where the incidence lies between 70-80% (Shaw, 2007).
National and international best practice guidelines recommend that a falls risk
assessment tool (FRAT) be used to identify residents at risk of falling and to highlight
remediable risk factors for falls and fall-related injuries (American Geriatrics Society and
British Geriatrics Society, 2011; Queensland Health, 2003; Registered Nurses’
Association of Ontario, 2005; Australian Commission for Safety and Quality in Health
Care, 2009). These tools typically consist of a rating or scoring system designed to
reflect the cumulative effect of known risk factors, for the purpose of identifying those at
greatest risk of sustaining a fall or fall-related injury and the contributory risk factors that
may be addressed in an intervention program (Scott, Votnova, Scanlan & Close, 2007).
Identifying people at risk of falls in residential aged care facilities (RACFs) is complex
and FRATs developed for community and acute hospital settings may not be appropriate
for use in the residential aged care setting, as it is likely that a falls risk profile and the
emphasis of interventions are specific to populations or settings (Barker, Nitz, Low Chow
& Haines, 2009). For example, the falls risk profile in a dementia-specific RACF with
mobile residents demonstrating agitated and wandering behaviours may differ from a
conventional RACF where the residents have lower levels of mobility and higher levels of
medical co-morbidity (Oliver & Masaud, 2004).

Recommended criteria for selecting the most suitable FRAT for a particular setting (e.g.
residential aged care) includes: high sensitivity, specificity and inter-rater reliability; and
similarity in population to that in which the tool was developed (Perell et al., 2001). Scott
et al. (2007) concluded that no tool existed that could be applied across different care
settings to accurately predict the risk of falling and that, of the tools that do exist, few
have been validated in more than one setting. They argued that the application of
screening tools to predict falls risk amongst high risk populations, such as residents in
RACFs, is of limited use and that all residents should be considered high risk and receive
an assessment that could inform evidence based interventions. This view was in
agreement to that of Perell et al. (2001).
The terms ‘falls risk screening’ and ‘falls risk assessment’ are often used
interchangeably, however they represent separate but interdependent processes. Falls
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risk screening is a brief process of estimating an individual’s risk of falling and classifying
them as being at either low or increased risk. Falls risk screens do not identify the main
risk factors contributing to the individual’s falls risk. Falls risk screening may become
redundant in high risk populations such as dementia-specific RACFs and all residents
should receive a fall risk assessment to identify the main risk factors for falls for the
individual (Perrell et al, 2001; Scott et al., 2007). This would then enable targeted
interventions to be put in place to mitigate the risk.

The Falls Risk for Older People in Residential Care (FROP-Resi) tool was developed to
address the need for a valid and reliable FRAT for the residential aged care population.
The original tool, the Falls Risk for Hospitalised Older People (FRHOP), was developed
to assess the falls risk in older people in a sub-acute hospital setting (Hill et al., 2004b).
Forty-four consenting patients participated in the FRHOP study. The assessment was
conducted by two of a physiotherapist, occupational therapist, podiatrist or prosthetist.
The average age for participants in the inter-rater reliability component of the study was
82.3 years (SD 9.6 years, range of 69-101 years). The FRHOP score ranges from 0 to
45. The mean total FRHOP score for the 44 participants was 20.6 (SD 5.8). The interrater reliability ICC (2,1) was 0.85 (95%CI 0.55, 0.95) and intra-rater (retest) reliability
was 0.95 (95%CI 0.84, 0.97). The tool demonstrated a moderate level of predictive
accuracy in identifying fallers using the total fall risk score. Using a cut-off score of 23
and over the highest level of sensitivity (correctly predicting the patient would fall) was
43%, with a specificity level (correctly predicting the patient would not fall) of 68% (Hill et
al., 2004b). Three risk factors were identified where over 40% of patients were rated as
high risk: three or more medications (91%); three or more inappropriate footwear
features (43.2%); and impairment of balance that required physical assistance to
complete the balance tasks (45.5%). Frequent toileting was the only risk factor where a
significant number of fallers had the risk factor present compared to non-fallers.

The FROP-Com was modified from the FRHOP for use in emergency departments,
primary care outpatient clinics and in the home setting (Russell, Hill, Blackberry, Day &
Dharmage, 2009). Retest reliability was investigated in a sub-sample (n=20) of the
control group from a 12 month prospective randomised control trial of older community
dwelling people presenting to emergency departments after a fall (Russell, Hill,
Blackberry, Day & Dharmage, 2008) . The study sample had 344 participants with a
mean age of 75.9 (± 8.5 years) and 69.2% were female. The ICC for inter-rater reliability
for the FROP-Com was 0.89 (95%CI 0.75, 0.96). To determine the predictive accuracy of
the FROP-Com, the area under the receiver operator curve (AUC) was calculated.
Russell et al. (2009) reported that the FROP-Com had a moderate capacity to predict
falls, with an AUC of 0.69 (95% CI:0.65, 0.75).
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Although the majority of the falls risk factors on the FROP-Resi are similar to those on
the FRHOP (Hill et al., 2004b) and FROP-Com (Russell et al. 2008), there are some
differences that were made to accommodate setting specific issues. The FRHOP and
FROP-Resi are similar except that the FROP-Resi has an additional section on balance
and transfers for non-ambulant patients and the functional behaviour section was
expanded to include agitation (Figure 5.1). The FROP-Com ( Russell et al., 2008)
includes four sections not included in the FROP-Resi. These items relate to the details of
the most recent fall in the past 12 months (time, location, direction of fall, cause and
injuries sustained), an estimate of alcohol intake, level of functional independence with
personal activities of daily living and an assessment of environmental factors that may
have contributed to previous falls. The FROP-Resi includes questions relating to
orientation of the resident to their environment and suitability of clothing. These items
are not included in the FROP-Com.

The FROP-Resi assigns a graded score (0-3) to the following risk factors: falls history;
medications; medical conditions; sensory loss; cognitive status; nutritional status;
functional behaviour and agitation; balance; and transfers. Communication impairment;
sensory loss and communication; continence; and feet, footwear and clothing are scored
dichotomously. The scores are added to form a total falls risk score and the overall risk
classification is determined. Preliminary recommendations from the tool developers
(National Ageing Research Institute) classify those with a total score of 0 to 14 as low
risk; 15 to 22 as medium risk and 23+ as high falls risk. The authors of the FROP-Resi
have provided written guidelines for the assessment and scoring of each item on the
checklist (Appendix 7). The first two items scored on the FROP-Resi relate to a history of
falls and fall-related injury in the previous 12 month period. A history of previous falls has
been found to be an independent risk factor for further falls in the RACF population
(Bueno-Cavanillas et al, 2000; Becker et al, 2005). Ten classes of medication associated
with an increased risk of falls have been included in the FROP-Resi. They are sedatives;
analgesics; psychotropics; antihypertensives; vasodilators/cardiac medications; diuretics;
antiparkinsonian drugs; antidepressants; vestibular depressants; and anticonvulsants
(Leipzig, Cumming & Tinetti

1999a; Leipzig, Cumming & Tinetti, 1999b; Kron, Loy,

Sturm, Nickolaus, & Becker, 2003; Russell et al., 2009; Woolcott et al, 2009; Mehta,
Chen, Johnson & Aparasau, 2010). Visual impairment (Colon-Emeric, Biggs, Schenck &
Lyles, 2003; De Boer et al, 2004) and hearing impairment (Thapa, Brockman, Gideon,
Fought & Ray, 1995) have also been associated with an increased risk of falling. These
factors are included in the FROP-Resi.
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Figure 5.1. The falls risk for older people in residential care (FROP-Resi) tool
Place ID sticker here or add resident

Falls Risk for Older People: Residential Care
(FROP-Resi)
(To be completed on resident

details:

admission and

Name:

after a fall or an acute episode)

…………………………………………

…

Date of Assessment:

ID
number: ………………………………………

General issues (do not score, but ensure appropriate actions)

Nursing:

Unit: ……………………………………………
 Yes
 No




Has the resident been oriented to the unit & routines, and a resident information brochure/booklet
provided?
…
Resident’s environment assessed & safe? (seating type & height, bed height & assistive equipment )

 Yes

 No



Is English the resident’s preferred language?

 Yes

 No

Age:

Gender: ………………

Recent falls (0-3)

…………………..

Admission
Date: ………………………………..

SCORE



Has the resident fallen recently?

 Nil in 12 months (0)
 1 in the last 12 months (1)
 2-3 in the last 12 months (2)
 4 or more in last 12 months (3)

[

]



Did they sustain an injury?

 No (0)
 Minor injury, did not require medical attention (1)
 Minor injury, did require medical attention (2)
 Severe injury (fracture, etc) (3)

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

Medications (0-3)
 Is the resident on any medication?

 No medication (0)
 3 medications (2)

 Does the resident take any of the following type of
medication?
 sedative  analgesic  psychotropic

 1 –2 medications (1)
 4 or more medications (3)

List medications:
 None apply (0)
 1–2 apply (1)
 3 apply (2)
 4 or more apply (3)

 antihypertensive  vasodilator/cardiac
 diuretics  antiparkinsonian
 antidepressants  vestibular suppressant.
 anticonvulsants
Medical conditions (0-3)
 Does the resident have a
chronic medical condition/s
affecting their balance &
mobility?

 Arthritis

 Respiratory condition

 Parkinson’s Disease
 Dementia

 None apply (0)

 Diabetes

 1-2 apply (1)

Peripheral neuropathy

 3-4 apply (2)

 Cardiac condition

Stroke/TIA

 5 or more apply (3)

 Other neurological conditions
 Lower Limb Amputation.
 Vestibular Disorder (dizziness, postural
dizziness, Meniere’s Disease…)
Sensory loss & communications
 Does the resident have an uncorrected sensory
deficit/s that limits their functional ability?

Is

there

a

problem

with

communication

(e.g.

Dysphasia, or CALD

Vision

Hearing

Somato Sensory

 no (0)

 no ( 0)

 no (0)

 yes (1)

 yes (1)

 yes (1)

 No (0)
 Yes (1)

– specify language……………………..)?

Cognitive status: (score 0-3 points)
 AMTS score
NOTE: If AMTS not used, use criteria for other tool
(e.g. MMSE) or clinical judgement to rate level of
impairment)

 9-10 (0 point)

OR

 Intact (0 point)

 7-8 (1 point)

 Mildly impaired (1 pt)

 5-6 (2 points)

 Moderately impaired (2 pts)

 4 or less (3 points)

 Severe impairment (3 pts)

Subtotal for this page

© National Ageing Research Institute

Falls Risk Classification (please circle):
Low / Medium / High

(from overall total on next page)
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Resident Name:

ID Number:

Subtotal from previous page

[

]

Continence



Is the resident incontinent?
Do they require frequent toileting or prompting
to toilet?
Do they require nocturnal toileting?



 No (0)

 Yes (1)

[

]

 No (0)

 Yes (1)

[

]

 No (0)

 Yes (1)

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

[

]

Nutritional conditions (score 0-3 points)


Has the resident’s food intake declined in the
past three months due to a loss of appetite,
digestive problems, chewing or swallowing
difficulties?

 No (0)
 Small change, but intake remains good (1)
 Moderate loss of appetite (2)
 Severe loss of appetite / poor oral intake (3)



Weight loss during the last 3-12 months.

 Nil (0)

 Minimal (<1 kg) (1)

 Moderate (1-3kg) (2)  Marked (>3kg) (3)
Functional behaviour and agitation (score 0-3)


Observed behaviours in Activities of Daily
Living & Mobility indicate:

NOTE: If performance fluctuates at different times
of the day (e.g. sundowning) then rate worst
performance

 Consistently aware of current abilities/seeks appropriate
assistance as required (0)
 Generally aware of current abilities/occasional risk-taking
behaviour or agitation (1)
 Under-estimates abilities/ inappropriately fearful of activity or
moderate agitation (2)
 Over-estimates abilities/frequent risk-taking behaviour or severe
agitation (3)

Feet & footwear and clothing


Does the resident have foot problems,
e.g. corns, bunions etc.

 The resident’s main footwear are/have: an inaccurate fit  poor grip on soles
 in-flexible soles across the ball of foot
 heels greater than 2cm high/less
than 3 cm wide
 flexible heel
counter**
 without fastening mechanism (i.e. lace,
velcro or buckle.
 slippers
or
other
inappropriate
footwear?

Does the resident’s clothing fit well
(not too long or loose fitting)?

 No (0)
 Yes (1) (specify):
 none apply (0)
 one applies (1)
 2 apply (2)
 3 or more apply (3)
(** half moon shape structure/stiffening at back of shoe)

 Yes (0)

 No (1)

Balance (score 0-3 points) – Rate for walking if resident ambulant. If not ambulant, rate balance in sitting. ONLY RATE
ONE OF THESE.
 IF AMBULANT: Does the resident, upon
observation of walking and turning,
appear unsteady or at risk of losing their
balance? (NOTE: Rate with usual walking
aid. Tick 1 only, if level fluctuates, tick the
most unsteady rating)

 No unsteadiness observed (0)
 Yes, minimally unsteady on walking or turning (1)
 Yes, moderately unsteady on walking or turning (needs supervision) (2)
 Yes, consistently and severely unsteady on walking or turning (needs
constant hands on assistance (3)

 IF NON-AMBULANT: Is the resident
unsteady while sitting unsupported?
Sitting slightly forwards in chair, so that

 No unsteadiness observed (0)
 Minimal unsteadiness when reaching, needs to support self (1)
 Yes, moderate unsteadiness on minimal reach, (needs supervision) (2)
 Yes, unable to maintain sitting balance without support(3)

back and arms are not supported (close
supervision)
Transfers (score 0-3 points)


Is the resident independent in
transferring? (Includes wheelchair
mobility)

 Independent, no gait aid needed OR Fully dependent, needs hoist (0)
 Independent with a gait aid or in wheelchair (1)
 Supervision needed (2)
 Physical assistance needed (3)

Total Risk Score:
Score Legend: 0 to 14 = Low risk; 15 to 22 = medium risk; 23+ = high risk

© National Ageing Research Institute
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The FROP-Resi scores cognitive function using the Abbreviated Mental Test Score
(AMTS; Hodkinson, 1972). The authors (Hill, K., 2009, personal communication) have
allowed for the use of other tools for assessing cognitive function and have provided
guidelines for scoring cognitive function from intact to severely impaired (Appendix 7).

Incontinence (urinary and/or faecal) has been reported to increase the risk of falls in the
general residential aged care population (Chen et al, 2005; Colon-Emeric et al., 2003). A
study undertaken in a RACF population found that the presence of incontinence
increased the incidence of recurrent falls (log rank test, p=0.036) but did not increase the
incidence of injurious falls (p=0.101) (Hasegawa, Kuzuya & Iguchi, 2010). A systematic
review undertaken by Moore and Boltong (2011) examined whether there was a
relationship between weight and nutritional status and the incidence of falls. Twentyseven studies met the inclusion criteria. Six studies found no difference in weight
between fallers and non-fallers. Two studies found an association between low weight or
weight loss and falls. Eleven studies found no difference in body mass index between
fallers and non-fallers. One study found body mass index to be lower in fallers. Five
studies found fallers had a higher body mass index than non-fallers or that a higher body
mass index was associated with falls. Three studies found malnutrition risk to be
statistically significantly higher in fallers. Two descriptive studies identified 45% of a falls
population as malnourished or at high risk of malnutrition. The review found limited
evidence that being either overweight or underweight increased falls incidence. However,
weight loss may have been indicative of a decline in physical or cognitive status.

The FROP-Resi scores functional behaviour and agitation during activities of daily living.
Residents diagnosed with dementia were at an increased risk of falls due to patterns of
risky behaviour and increased agitation (van Doorn et al, 2003). Hasegawa et al. (2010)
reported that residents who displayed behavioural symptoms were at an increased risk of
injurious falls (log rank test, p<0.001) but not of recurrent falls (p=0.929).

Kerse et al. (2004) reported that residents of RACFs frequently wore inappropriate and
ill-fitting footwear and this was an extrinsic factor for an increased risk of falling. The
FROP-Resi scores seven possible contributory factors for inappropriate or poorly fitting
footwear: inaccurate fit; poor grip on soles; inflexible soles across the ball of the foot;
heel height and width; flexible heel counter; lack of fastening mechanism; and slippers or
other inappropriate footwear. The final items of the FROP-Resi score balance during
mobility or transfers. Disturbances of gait and balance have been reported to be
significant risk factors for falling in the residential aged care population (BuenoCavanillas et al., 2000; Yip & Cumming, 1994).

106

Figure 5.2. The Ballarat Health Services Falls Risk Assessment Tool

The Ballarat Health Services Falls Risk Assessment Tool (FRAT) was developed
internally and has been in use across the health service since 2002 (Figure 5.2). This
tool was not developed specifically for a residential aged care population and was in use
across the acute, sub-acute and residential care services sections of Ballarat Health
Services at the time of this study. The tool has not previously been assessed for
reliability and validity.
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The tool scores age, falls history, mental state, mobility/activity/ balance, elimination,
medications, vision and hearing impairment. Each item is scored from 0 to 3. Scores for
each item are added and an overall level of falls risk is assigned. The maximum score for
the Ballarat Health Services FRAT is 21. Total scores between 0-3 are categorised as
low risk, 4-8 as moderate risk and 9-21 indicates a high risk of falling. The tool has not
been validated in terms of whether these cut-off scores accurately classify falls risk.
Anecdotally, staff have reported concerns regarding the use of the Ballarat Health
Services FRAT for residential aged care clients because most residents score 9 or above,
suggesting that the tool is unable to accurately discriminate between residents at
moderate or high risk of falls.

In the initial audit, (Chapter 4, section 4.3.3), 97.0% of residents in the two dementiaspecific were rated as high risk using the Ballarat Health Services FRAT. In the repeat
audit (Chapter 4, section 4.4.3) 93.5% of the residents were scored as high risk using the
same tool. These were key factors in the decision to explore the reliability of a new falls
risk assessment tool (the FROP-Resi) and compare falls risk classification of residents
on the FROP-Resi with that of the existing Ballarat Health Services FRAT.

In summary, the existing Ballarat Health Services FRAT was perceived by staff as not
meeting the needs of residents. Although a number of FRATs have been reported in the
literature for use in residential care facilities, few have undergone formal evaluation of
their reliability and validity and the few that have were reported as having limitations
(Barker 2009). There is a need for well designed studies to investigate reliability and
validity of new tools to specifically assess falls risk for residents in RACFs. The FROPResi, modified from validated tools in the community and hospital settings, has the
potential to fill this need.

5.2 Aims
The first aim of this study was to establish the inter-rater reliability of the FROP-Resi,
using two raters. The second aim was to compare the proportion of residents classified
at high falls risk using the Ballarat Health Services FRAT and the FROP-Resi, as
assessed by one rater.

This study was a reliability study conducted at Ballarat Health Services, a regional health
service provider that operates 500 residential aged care beds. The study was approved
by the La Trobe University Faculty of Health Sciences Human Research Ethics
Committee (Appendix 1) and the Ballarat Health Services and St John of God Human
Research Ethics Committee (Appendix 2). The first inter-rater reliability study was
conducted in Phase 1. Following this initial reliability study, there was a review of items
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that had low inter-rater reliability, particularly in terms of wording of the items (three
items), and clarification of guidelines regarding sources of data (for a fourth item).
Modifications were made to address perceived limitations and the inter-rater reliability
study was repeated (Phase 2).
5.3 PHASE 1
5.3.1 Purpose
To evaluate the inter-rater reliability of the FROP-Resi FRAT in a dementia specific
residential aged care setting.
5.3.2 Methods
5.3.2.1 Participants and setting
The study was conducted in Bill Crawford Lodge, a 30 bed dementia-specific high level
care facility designed for the care of residents with severe cognitive impairment.
Participants were recruited by written informed consent from the legal guardian or family
member. Consent was obtained for 26 residents to participate in the study. No exclusion
criteria were applied to current residents of the facility.

5.3.2.2 Assessment tools
The FROP-Resi and the Ballarat Health Services FRAT were included in this evaluation.
The Abbreviated Mental Test Score (AMTS: Hodkinson, 1972) was routinely used by
Ballarat Health Services Residential Services and was used for scoring the cognitive
function item in the FROP–Resi assessment tool.

5.3.2.3 Procedure
The structure and content of the FROP-Resi required a review of the resident file to
accurately score a number of the items. The nurse unit manager (Rater 1) completed a
FROP-Resi assessment for 26 residents and recorded item and total scores on a
spreadsheet. An experienced physiotherapist (Rater 2) repeated the FROP-Resi
assessment in the same cohort of residents 2 weeks after the assessment by Rater 1
and was blind to the scoring by Rater 1. Rater 2 worked with the primary care nurse
assigned to each resident to score items which could not be ascertained from the
resident’s file. This was done to reduce the impact on the resident, as Rater 2 was
unknown to them, and also because performance on some of the tasks may vary
substantially over time. Both raters completed a post-assessment questionnaire to
determine what sources of information were used to score an item and secondly how
items scored were interpreted (Appendix 8). Rater 2 also completed the Ballarat Health
Services FRAT for each resident on the same day as the FROP-Resi assessment.
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5.3.2.4 Statistical analysis
Data were analysed using SPSS (Version 16.02). Descriptive statistics and frequencies
were used to describe the characteristics of the sample and the FROP-Resi and Ballarat
Health Services FRAT scores. The proportion of residents classified at high falls risk,
according to cut-off scores reported for each tool (> 9 for the Ballarat Health Services
FRAT, and > 23 for the FROP-Resi) were calculated.

Inter-rater agreement for the FROP-Resi total score was evaluated using the intraclass
correlation coefficient (ICC 2,1). Values above 0.75 have been reported as indicating
good reliability and those below 0.75 indicating poor to moderate reliability (Portney &
Watkins, 2000). The inter-rater reliability of individual items in the FROP-Resi was
calculated using STATA IC v.10 to obtain weighted kappa scores for each item. Landis
and Koch (1977) have described that kappa values above 0.80 represent excellent
agreement; between 0.60 and 0.80 substantial levels of agreement; from 0.40 to 0.60
moderate levels of agreement; and below 0.40 poor to fair agreement.

5.3.3 Results - Phase 1
Twenty-six residents with a mean age of 79.2 years (SD 10.6 years), including 15
women (57.7%) were recruited to participate in the study.

5.3.3.1 FROP-Resi scores
Table 5.1 reports the documented incidence of falls and falls injury over the previous 12
months. Both raters reported that they used the RiskMan electronic incident reporting
database as the primary source of information. Rater 1 also reported reliance on prior
knowledge of each resident to complete this section of the FROP-Resi.
Table 5.1. History of falls and falls injury in the previous 12 months
Rater 1
n (%)
5 (19)

Rater 2
n (%)
2 (8)

One in 12 months

6 (23)

8 (31)

Two or three in 12 months

5 (19)

4 (15)

Four or more in 12 months

10 (39)

12 (46)

None

18 (69)

15 (57)

Minor injury, not requiring medical attention

5 (19)

5 (19)

Minor injury, requiring medical attention

2 (8)

3 (12)

Severe injury (e.g. fracture)

1 (4)

3 (12)

Falls history
Nil in 12 months

Falls injury

The majority (at least 62%) of residents were prescribed four or more medications (Table
5.2). Both raters reported that they had referred to the current medication chart to obtain
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this information. Over 90% of residents were prescribed two or more medications
associated with increased falls risk from the drug classes listed in the FRHOP, FROPCom and the FROP-Resi as risk factors for falls (Hill et al, 2004; Russell, Hill, Blackberry,
Day & Dharmage, 2006).
Table 5.2. Number of medications/resident and number of high risk
medications/ resident
Number of medications
None
One or two
Three
Four or more
Number of high risk
medications
None
One or two
Three
Four or more

Rater 1
n (%)
2 (8)
3 (11)
3 (11)
18 (70)

Rater 2
n (%)
2 (8)
5 (19)
3 (11)
16 (62)

3 (11)
18 (70)
2 (8)
3 (11)

2 (8)
16 (62)
4 (15)
4 (15)

A list of chronic medical conditions considered to affect balance and mobility are included
in the FROP-Resi. These include: arthritis; respiratory conditions; Parkinson’s disease;
diabetes mellitus; peripheral neuropathy; cardiac conditions; stroke/transient ischaemic
attack; other neurological conditions; lower limb amputation; and vestibular disorders.
Table 5.3 illustrates that all residents had one or more medical conditions that might
have affected balance and mobility. Rater 1 scored one resident with five or more chronic
medical conditions and six residents with 3-4 chronic medical conditions. Rater 2 scored
eight residents with three to four medical conditions affecting mobility and balance and
no residents with five or more chronic medical conditions. Overall, the scores were
similar.
Table 5.3. Number of medical conditions affecting mobility and balance
Number of medical
conditions
None apply
One or two apply
Three or four apply
Five or more apply

Rater 1
n (%)
0 (0)
19 (73)
6 (23)
1 (4)

Rater 2
n (%)
0 (0)
18 (69)
8 (31)
0 (0)

The scores reported by the raters varied considerably for items describing visual and
hearing loss (Table 5.4). According to the FROP-Resi guidelines (Appendix 7),
uncorrected vision means that the resident has a visual impairment and either has not
been prescribed glasses to correct vision or chooses not to wear them, if they have
been prescribed. The same criteria applied for the prescription and use of a hearing aid.
Scoring by Rater 1 of residents with an uncorrected visual deficit when, the resident had
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glasses but refused to wear them or did not consistently use the aid was aided by prior
knowledge of the resident’s compliance with the use of prescribed glasses. Rater 2
applied the same operational definitions when scoring the item but relied upon
documentary evidence in the resident’s file to determine whether or not the resident was
compliant in wearing prescribed glasses. Rater 2 scored 12 residents as having an
uncorrected hearing impairment, whereas Rater 1 recorded that four residents had a
hearing impairment and did not have or consistently wear a hearing aid.
Communication difficulty was rated as ‘yes’ if the resident was unable to communicate
effectively in English because English was not their primary language, or if the resident
had a communication difficulty such as dysphasia (e.g. following a stroke). Rater 1
recorded all residents as having a communication impairment based on a diagnosis of
dementia, whereas Rater 2 rated only four residents with dysphasia, based on
documentation in medical records.
Table 5.4. Sensory loss and communication impairment
Sensory loss and
communication impairment
Uncorrected visual deficit that
limits functional ability
Uncorrected hearing deficit
that limits functional ability
Uncorrected somatosensory
deficit that limits functional
ability
Problem with communication
(e.g. dysphasia or Culturally
and Linguistically Diverse
background)

Rater 1
n (%)

Rater 2
n (%)

21 (80)

12 (46)

4 (15)

12 (46)

0 (0)

0 (0)

26 (100)

4 (15)

Table 5.5 illustrates that over 84% of residents were deemed to have severe cognitive
impairment. Rater 2 scored two residents as being mildly impaired, however overall the
two raters were largely in agreement.
Table 5.5. Cognitive Status
Rater 1
n (%)
0 (0)

Rater 2
n (%)
2 (8)

Moderately impaired

3 (12)

2 (8)

Severely impaired

23 (88)

22 (84)

Cognitive status
Mildly impaired

There was agreement between both raters for the first two items scoring incontinence,
however there was a large discrepancy in the number of residents scored as requiring
nocturnal toileting (Table 5.6). Both raters reported referring to the nursing care plan.
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Rater 2 also reviewed the most recent 3 day assessment charts to determine whether a
toileting program had been implemented successfully.
Table 5.6. Incontinence
Incontinence
Incontinent

Rater 1
n (%)
24 (92)

Rater 2
n (%)
25 (96)

Frequent toileting

25 (96)

25 (96)

Nocturnal toileting

25 (96)

6 (23)

The scores of the two raters varied considerably when scoring weight loss over the
previous 3 to 12 months (Figure 5.3). Rater 1 scores showed a fairly even distribution
between categories, whereas Rater 2 scored most residents as having between 0kg to
1kg loss over the previous 3 months. Rater 1 sourced the information from the monthly
weigh chart. Rater 2 accessed this information and tracked monthly weighs and
comments in the resident file.
Fig. 5.3. Weight loss

Number of residents

14
12
10
8

Rater 1

6

Rater 2

4
2
0
nil

< 1kg

1-3 kg

> 3kg

Weight loss in previous 3-12 months

To score reported changes in food intake for each resident (Table 5.7), Rater 1 had
referred to the nursing care plan, whilst Rater 2 referred to the most recent
documentation in the nursing care plan and the progress notes in the resident’s file. Both
raters scored a different number of residents in all four categories.

Table 5.7. Reported changes in food intake
Change in food intake
No change
Small change but intake
remains good
Moderate loss of appetite
Severe loss of appetite

Rater 1
n (%)
5 (19)

Rater 2
n (%)
12 (46)

13 (50)

11 (42)

7 (27)

3 (12)

1 (4)

0 (0)
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The majority of residents (≥73%) were rated as consistently exhibiting risk taking
behaviours and were agitated (Table 5.8). Overall the scores for each rater were similar
in each category. Rater 2 assigned three residents to occasional risk taking behaviours
compared to Rater 1 who scored one resident in this category. In the second category,
under-estimating abilities or moderate agitation, Rater 1 scored two residents as meeting
these criteria, compared with Rater 2 who scored four residents in this category. Both
raters referred to the resident care plan to score this item.

Table 5.8. Functional behaviour and agitation
Functional behaviour
Occasional risk taking
behaviour or agitation
Under-estimates abilities,
moderate agitation
Over-estimates abilities,
severe agitation

Rater 1
n (%)
1 (4)

Rater 2
n (%)
3 (12)

2 (8)

4 (15)

23 (88)

19 (73)

Rater 1 scored the suitability of footwear (Figure 5.4) from prior knowledge, whilst Rater
2 questioned the primary care nurse on the day of assessment. Both raters scored the
presence of foot problems, e.g. bunions, by reference to the regular podiatry assessment
and progress notes in the resident’s file. Both raters scored most residents as wearing
appropriate and well-fitting clothing.

Fig. 5.4. Suitability of footwear
16

Number of residents

14
12
10
Rater 1

8

Rater 2

6
4
2
0
0

1

2

3

Number of footwear problems

One resident was non-ambulant at the time of assessment. The remaining 25 residents
were ambulant with or without a gait aid (Figure 5.5). Six residents used a gait aid,
however incident reports indicated that they frequently mobilised without the aid. Again,
the two raters used a different source of information to score this item. Rater 1 referred to
the most recent entry in the nursing care plan. Rater 2 referred to the most recent entry
in the nursing care plan, reviewed the progress notes in the resident’s file and consulted
the assigned primary care nurse on the day of assessment. At least half of the residents
were rated as having impaired balance when standing or walking.
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Number of residents

Fig. 5.5. Balance for ambulant residents (n=25)
18
16
14
12
10
8
6
4
2
0

Rater 1
Rater 2

No unsteadiness

Min unsteady when walking
or turning

Mod unsteady when
walking or turning

Consistently and severely
unsteady on walking or
turning

Degree of unsteadiness when mobilizing

The ability to transfer safely with or without the use of aids, supervision or physical
assistance was scored differently by both raters (Table 5.9). Rater 1 relied upon the most
recent entry in the nursing care plan to assign a score for this item. Rater 2 reported that
she had referred to the mobility and transfer assessment form, the most recent entry in
the nursing care plan and the resident’s file. Rater 2 also consulted the primary care
nurse assigned to the resident on the day of assessment.
Table 5.9. Level of assistance required for safe transfers
Level of assistance required

Rater 1
n (%)

Rater 2
n (%)

Independent, no gait aid used
OR fully dependent
(hoist transfer)
Independent with gait aid or
wheelchair
Supervision needed

3 (11)

4 (14)

1 (4)

0 (0)

21 (81)

11 (43)

1 (4)

11 (43)

Physical assistance needed

5.3.3.2 Inter-rater reliability
The ICC (2,1) for inter-rater reliability for the FROP-Resi total score was 0.66 (95%CI
0.26, 0.85). The mean total score for Rater 1 was 25.6 (SD 5.2), compared to a mean
total score of 23.1 (SD 5.0) for Rater 2. The total score for seven residents varied by
more than six points between the raters. Percentage agreement was >60% for 15 of the
22 items. However, individual weighted kappa items were generally low (Table 5.10).
This may be due a high level of homogeneity of scores within item categories.

Three items had a consistent difference between raters in interpretation of the
instructions for scoring, these being vision deficit, hearing deficit and communication
problem and different sources of information were used by the two raters for the
nocturnal toileting item. The FROP-Resi total score was calculated excluding these four
items and the ICC was re-calculated. The ICC (2,1) for inter-rater reliability for the ‘limited’
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FROP-Resi was 0.77 (95% CI 0.55, 0.89). The mean total score for Rater 1 was 22.7
(SD 4.8), compared to a mean total score of 21.8 (SD 4.5) for Rater 2 with these items
excluded.
Table 5.10. FROP-Resi- Inter-rater reliability of individual items
Item
Recent falls
Injury sustained
Medication number
Types of high risk medications

к(w)
0.68
0.58
0.88
0.76

95%CI
0.49, 0.83
0.28, 0.84
0.63, 1.00
0.43, 0.95

% Agreement
61.5
73.1
92.3
84.6

Chronic medical conditions

0.66

0.36, 0.92

84.6

Vision deficit

0.26

-0.03, 0.55

61.5

Hearing deficit
Somatosensory deficit

0.35
0.07, 0.64
All cases = no for both raters

69.2
100.0

All cases= yes for rater 1

15.4

Communication problem
Cognitive status

0.05

-0.80, 0.90

76.9

Continent
Frequent toileting

0.00
1.00

-0.17, 0.06
1.00,1.00

88.5
100.0

Nocturnal toileting
Food intake declined

0.02
0.05

-0.03, 0.07
-0.16, 0.30

26.9
38.5

Weight loss
Functional behaviour
Foot problems

0.14
0.34
0.28

-0.03, 0.37
0.08, 0.69
-0.13, 0.69

30.8
76.9
73.1

Footwear problems
Clothing fit

0.00
-0.31, 0.14
All cases=yes for rater 1

30.8
92.3

Balance if ambulant
Balance if non-ambulant
Transfers and mobility

0.41

64.0
0.0
46.1

0.13

0.10, 0.70
Only one case
-0.05, 0.46

к(w) = weighted kappa CI = confidence interval

5.3.3.3 Comparison of the FROP-Resi and Ballarat Health Services FRAT
The FROP-Resi scored 50% of residents as a moderate falls risk and the remaining 50%
as a high falls risk (mean total FROP-Resi score = 22.69; SD 4.80). The Ballarat Health
Services FRAT scored all residents as being at a high risk of falls with a mean total score
of 13.8 (SD 2.0). As there were no participants in any category other than the high risk
category using the Ballarat Health Services FRAT, statistical comparison of the two tools
using chi-square was not appropriate.
5.4 PHASE 2
5.4.1 Purpose
To evaluate the inter-rater reliability of a modified version of the FROP-Resi and
associated operational definitions and guidelines.
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5.4.2 Methods
5.4.2.1 Participants and setting
The inter-rater reliability study was repeated in the same setting 10 months later. At the
time of the repeat inter-rater reliability study, 19 of the original consenting residents
continued to reside in the facility and participated in the study.

5.4.2.2 Assessment tools
Following the results of the first reliability study, a review of the FROP-Resi was
conducted, particularly for items where variability of data sources or different
interpretations of the guidelines were identified. Both raters reviewed the original survey
to confirm where information for scoring of the communication, vision, hearing and
nocturnal toileting items was sourced and where appropriate, what interpretations were
made by the raters when the guidelines for scoring each item were unclear (Appendix 8).
The sensory loss and communication impairment items were scored quite differently by
each rater. The term ‘uncorrected’ may have caused confusion between raters, as the
care plans and sensory and communication assessment forms indicated that many
residents owned glasses but either refused or did not consistently use the aid. Rater 1
was able to rely upon prior knowledge regarding compliance with the use of the
prescribed visual aid. Rater 1 scored every resident as having a communication problem
due to a diagnosis of dementia, however Rater 2 did not score the resident as having a
communication problem unless they showed evidence of a diagnosed speech
impairment or spoke a language other than English. After data collection for Phase 1 was
completed, the latter interpretation was confirmed by the developers of the tool (Hill,
personal communication, 2008) to be the intended interpretation.

Following discussion about the findings of Phase 1 with the developers of the FROPResi (Hill, personal communication 2010), the guidelines were modified in an attempt to
improve interpretation and consistency of ratings by staff. Three questions were
considered when scoring the resident’s communication skills and if the answer to one or
more of the questions was “no”, the resident was scored as having a communication
impairment.
The questions asked were:
a) Can the resident participate in basic conversation?
b) Can the resident express their basic needs verbally?
c) Can the resident follow simple verbal instructions?

According to the FROP-Resi guidelines, uncorrected vision meant that the resident had a
visual impairment and either had not been prescribed glasses to correct vision or chose
not to wear them, if they had been prescribed. The same criteria applied for the
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prescription and use of a hearing aid. It became clear that if the resident had been
prescribed glasses, one rater scored the resident as not being visually impaired, even if
the resident refused to routinely wear the glasses. The same applied to the prescription
and use of hearing aids. The operational definitions for scoring vision and hearing were
made more explicit with the addition of the following instructions:
1. If the resident is vision impaired and wears prescription glasses, score the item
as “No”.
2. If the resident is vision impaired and does not wear prescription glasses, score
the item as “Yes”.
3. If the resident is hearing impaired and wears a hearing aid, score the item as
“No”.
4. If the resident is hearing impaired and does not wear a hearing aid, score the
item as “Yes”.

There was a marked difference in the scoring of nocturnal toileting in Phase 1, with Rater
1 scoring 25 residents as requiring regular nocturnal toileting. If this was correct, then
this information was not recorded in the continence assessment forms, progress notes or
the nursing care plan, which were used by Rater 2 for this item. Rater 1 worked day
shifts and may have relied upon prior knowledge from nursing handovers to the morning
shift. Most residents were on a timed toileting regime and continence pads were used
during the day and night-time as needed. The source of information for scoring nocturnal
toileting was altered and a direct report was obtained from night staff, rather than relying
solely on documentation in the care plan and continence assessment charts.

5.4.2.3 Procedures
The nurse unit manager (Rater 1) completed a modified FROP-Resi assessment for 19
residents and recorded item and total scores on a spreadsheet. A physiotherapist (Rater
2) repeated the modified FROP-Resi assessment in the same cohort of residents 1 week
after the assessment by Rater 1 and was blind to the scoring by Rater 1.

5.4.2.4 Statistical analysis
Data were analysed using SPSS (Version 18.0). Descriptive statistics and frequencies
were used to describe the characteristics of the sample and the modified FROP-Resi
scores.

Inter-rater reliability for the modified FROP-Resi total score was evaluated using
intraclass correlation coefficient (ICC 2,1). The inter-rater reliability for the four modified
items in the FROP-Resi was calculated using STATA IC v.10 to obtain weighted kappa
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scores for each item. For comparison, the ICC (2,1) for Phase 1 was re-calculated using
the same 19 residents that were assessed in Phase 2.
5.4.3 Results - Phase 2
Nineteen of the 26 residents in Phase 1, with a mean age of 77.9 years (SD 11.1 years)
and including 10 women (52.6%), were included in the Phase 2 study. The scores
reported by the raters varied slightly for the items describing vision and hearing loss
(Table 5.11). Rater 1 relied upon the care plan and prior knowledge of the resident’s
status to score these items. Rater 2 relied upon the Aged Care Funding Instrument
(Australian Government, Medicare Australia, 2008) assessment reports and the care
plan to score the two items. Using the modified operational guideline to score
communication impairment, both raters scored all 19 residents as having a
communication impairment.
Table 5.11.Sensory loss and communication impairment using the modified FROPResi
Rater 1
n (%)
8 (42)

Rater 2
n (%)
11 (58)

Uncorrected hearing deficit that limits functional ability

2 (11)

4 (21)

Problem with communication (e.g. participation in
conversation, expression of needs and ability to follow
instructions)

19 (100)

19 (100)

Sensory loss and communication impairment
Uncorrected visual deficit that limits functional ability

There was high agreement between both raters for the three items scoring incontinence
(Table 5.12). Both raters reported referring to the assessment completed on admission to
the unit as the primary source of information. The nursing care plan was used as the
secondary source of information and both had confirmed their scoring with night staff and
made changes to the scoring based on the feedback received.

Table 5.12. Incontinence ratings using the modified FROP-Resi
Incontinence
Incontinent

Rater 1
n (%)
19 (100)

Rater 2
n (%)
18 (95)

Frequent toileting

19 (100)

18 (95)

Nocturnal toileting

16 (84)

16 (84)

5.4.3.1 Inter-rater reliability
The ICC (2,1) for inter-rater reliability for the modified FROP-Resi total score was 0.57
(95%CI 0.13, 0.82), this being lower than the ICC (2,1) for the original FROP-Resi in
Phase 1 of 0.66 (95%CI 0.26, 0.85). The mean total score for Rater 1 was 24.6 (SD 3.4),
compared to a mean total score of 26.8 (SD 4.5) for Rater 2. The ICC was then re119

calculated for Phase 1 using the same 19 participants that were resident for Phase 2 of
the study. The ICC (2,1) for inter-rater reliability for the FROP-Resi total score for Phase
1 for the 19 residents was higher (0.68; 95%CI 0.26, 0.87) than that for Phase 2.

Table 5.13 details the weighted kappa score individual items scored in the FROP-Resi,
including the four modified items. In Phase 2 the percentage agreement for vision deficit
had reduced to 52.6% from 61.5% in Phase 1. The percentage agreement for hearing
impairment increased from 69.2% to 89.5%; communication from 15.4% to 94.7%
agreement and nocturnal toileting from 26.9% to 100.0% agreement from Phase 1 to
Phase 2 of the study. Fifteen (68.2%) of the 22 items had a higher percentage
agreement in Phase 2 compared to Phase 1, although the weighted kappa values for
individual items were mostly lower.
Table 5.13. FROP- Resi- Inter-rater reliability of individual items using the modified
FROP-Resi
Item
Recent falls
Injury sustained
Medication number
Types of high risk medications

к(w)
0.54
0.33
0.45
0.70

95%CI
0.24, 0.23
-0.09, 0.75
0.00, 0.85
0.40, 0.92

% Agreement
80.7
68.4
84.2
91.2

Chronic medical conditions
Vision deficit

0.00
0.07

-0.28, 0.14
-0.35, 0.50

86.8
52.6

Hearing deficit
Somatosensory deficit
Communication problem
Cognitive status
Continent
Frequent toileting

0.61
0.14, 1.00
All cases = no both Raters
All cases = yes Rater 1
1.00
1.00, 1.00
All cases = no Rater 1
All cases=no Rater 1

89.5
97.7
94.7
100.0
94.7
94.7

Nocturnal toileting
Food intake declined

1.00
0.37

100.0
78.9

Weight loss
Functional behaviour
Foot problems
Footwear problems
Clothing fit
Balance if ambulant
Balance if non-ambulant
Transfers and mobility

1.00, 1.00
0.47, 0.71

0.27
0.02, 0.57
All cases = severe Rater 2
0.00
-2.99, 0.09
0.00
-0.31, 0.14
All cases=yes both Raters
0.65
0.39, 0.93
Two cases rater 1, No cases Rater 2
0.40
0.14, 0.69

71.9
89.5
52.6
68.42
100.0
90.2
0.0
84.2

к(w) = weighted kappa CI = confidence interval

5.5 Discussion
The results of the Phase 1 reliability study demonstrated a low to moderate inter-rater
reliability for the full FROP-Resi, which was improved to good inter-rater reliability by
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excluding four items for which there was clear methodological differences in scoring
between the two raters.

The results of the Phase 1 study indicated that there were a number of differences in the
way items were scored by the two raters. Some of the differences related to the
interpretation of operational definitions provided by the authors of the FROP-Resi to
guide the scoring of individual items. Other differences related to prior knowledge of the
resident’s history and use of the RiskMan incident reporting database. The staffing in Bill
Crawford Lodge had been stable for an extended period of time. As such, comparing
assessments between one staff member with good prior knowledge of the resident and
one with no prior knowledge may have contributed to the lower reliability.

Rater 1 had prior knowledge of the level of falls risk scored for each resident, both on
admission and on repeat scoring where a resident had a history of recurrent falls. Both
raters referred to the RiskMan database to determine the number of falls and the
incidence of fall-related injuries over the previous 12 months. Falls are classified as near
misses, Incident Severity Rating (ISR) 4 (no injury), ISR 3 (minor injury), ISR 2 (fracture,
head injury or other major injury) or ISR 1 (a fall resulting in the death of a resident).
Ballarat Health Services included near miss incidents in the resident’s falls history data
during the time period the Phase 1 study was undertaken. The inclusion of near miss
falls had subsequently been ceased in organizational reporting of falls incidents to
ensure best practice compliance with the Victorian Quality Council (2009) guidelines for
the reporting of fall incidents. The reliance on the RiskMan database may mean that falls
were missed, although each fall incident is referenced in the resident’s file by the incident
number assigned on the database. A recent study reported that falls recorded in the
incident reporting system accounted for 75.5% of all falls events recorded in the hospital
setting (Hill et al., 2010). These authors reported that subsequent falls were less likely to
be reported for each participant, as were falls that occurred during the morning and
afternoon nursing shifts. Injurious falls were more likely to be reported in the incident
reporting system than non-injurious falls (Hill et al., 2010). In the current study, it was
surprising to see Rater 1 reporting one serious fall related injury and Rater 2 reporting
three such falls for the same period in the Phase 1 study. The difference in the number of
ISR 2 incidents recorded on the FROP-Resi by the two raters may be due to an error in
entering the correct dates into the database prior to calling up the report.
Changes in the resident’s food intake were not well documented in the progress notes or
the nursing care plan. This may explain the difference in the scores assigned by the two
raters. The trigger for review of nutritional status appeared to be a pattern of weight loss
over 3 consecutive months. Residents are weighed on a monthly basis and there
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seemed to be fluctuations of 1-3 kg in this population, related to changes in medical
status. The criterion for scoring this item was defined as weight loss over a 3 to 12
month period. This time frame may be too long in a setting where residents are weighed
on a monthly basis and weight loss in 3 consecutive months may be a better measure of
a compromised nutritional status. The FROP-Com and FRHOP used the same item and
in these populations the item is scored based on patient report. In the current study, the
nursing care plan provided information on the requirement for modification of diet and the
level of assistance required during meal times. It did not routinely provide information on
changes in patterns of dietary intake; however progress notes did provide information
regarding changes in eating patterns. Rater 1 may have had the benefit of additional
prior knowledge in scoring this item more accurately than Rater 2.
The scores assigned for the suitability and fit of the resident’s footwear varied between
the two raters. This may have been due to the fact that residents may wear a variety of
footwear over time. Rater 1 relied upon prior knowledge of the resident, whereas Rater 2,
who did not know the resident, relied upon viewing the footwear on the day of
assessment and questioning the primary care nurse.

Both raters were largely in agreement when scoring the number of medications
prescribed for each resident. It is conceivable that minor changes may have occurred
between the two assessments. There was also congruence with scoring the number of
high-risk medications. The inclusion of PRN orders for medications may need to be
clarified further in the operational definitions, as there appeared to be some confusion as
to whether these medications were to be included in the total number of prescribed
medications.

All of the residents had at least one or two medical conditions affecting mobility and
balance. Both raters demonstrated minor differences in scoring this item. At least 84% of
the residents were severely cognitively impaired and the majority of residents showed
signs of severe agitation and risk-taking behaviour. The scores for both of these items
were fairly closely aligned between raters and indicated a complex interaction between
cognitive function and patterns of behaviour. This is an expected finding, given that the
facility catered specifically for residents with cognitive impairment. The majority of
residents consistently exhibited risk taking behaviours. This is unsurprising in a cohort
characterized by severe cognitive impairment impacting on insight. One resident was
non-ambulant at the time of assessment. The differences in scoring residents to be
minimally unsteady or moderately unsteady may relate to the consistent and correct use
of a prescribed gait aid. The primary care nurses reported to Rater 2 the need for more
hands-on assistance than Rater 1 reported. It could be concluded that as the primary
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care nurse is responsible for assisting the resident with all aspects of daily living, the
nursing staff provided a more accurate assessment of the level of supervision and or
assistance required.

The ICC for the FROP-Resi of 0.66 (95%CI 0.26, 0.85) reported in the Phase 1 study
contrasted to the ICC for inter-rater reliability of 0.87 (95%CI 0.75, 0.96) reported for the
FROP-Com by Russell et al. (2009). This may in part be due to the fact that in the
community setting, the person being screened or assessed can accurately answer the
risk questions in most cases. Residents of the RACF in this study were not required to
participate in the assessment tasks, as each item was scored by reference to the
medical record and by questioning the primary care nurse. The level of cognitive
impairment for each resident did not impact on the information obtained to score each
item, however the different nature of the information used to assign a score to each item
may have contributed to a lower inter-rater reliability score in the RACF.

In the Phase 1 study, removal of three items in the FROP-Resi with variation in applying
the operational definitions (vision deficit, hearing deficit and communication problem) and
one item where different sources of information was used (nocturnal toileting) increased
the inter-rater reliability of the modified FROP-Resi to a good rating (ICC=0.77; 95%CI
0.54, 0.89). Refinement of the operational definitions for three items in the FROP-Resi
(vision deficit, hearing deficit and communication problem) and the identification of
agreed sources of information for scoring nocturnal toileting, however, did not increase
the inter-rater reliability for the FROP-Resi total score in the Phase 2 study and, in fact,
the ICC (2,1) was lower (ICC=0.57; 95%CI 0.13, 0.82) compared to the Phase 1 study
(ICC=0.66; 95%CI 0.26, 0.85). A main contributor to the lower reliability in Phase 2 is
likely to be the reduction in sample size from 26 in Phase 1 to 19 residents in Phase 2.
Direct comparison of the ICC(2,1) for the 19 residents that were present for both Phase 1
and 2 of the study also demonstrated a lower reliability in the Phase 2 study (ICC=0.57;
95%CI 0.13, 0.82) compared to Phase 1 (ICC=0.68; 95%CI 0.26, 0.87). This suggests
that there may have been a continuing impact of prior knowledge of the residents for
Rater 1, compared to Rater 2.

Communication impairment was difficult to score in a cohort characterized by severe
cognitive impairment. The modified operational definitions for scoring this item appear to
have assisted the raters to achieve greater consistency in scoring in Phase 2. The
percentage agreement between the two raters did not improve when scoring vision
impairment, despite attempts to improve operational definitions guiding scoring of the
item. This may be due to the impact of prior knowledge for Rater 1, as many residents
were prescribed glasses but were reported to not use them on the Australian Care
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Funding Instrument vision, hearing and communication assessment form. The resident
may have initially not chosen to wear the glasses; however repeated reminders and
encouragement from nursing staff may have resulted in improved compliance with
wearing the vision aid. This may not have been updated and recorded in the nursing care
plan. The scoring of hearing impairment did show improvement in the percentage
agreement between raters in the second reliability study.

Nocturnal toileting had proved to be a source of disagreement in scoring in the Phase 1
inter-rater reliability study. Rather than modify the operational definition for scoring the
item, the raters agreed upon the sources of information that would be used to score the
item. This resulted in complete agreement in scoring of the item. The Victorian Quality
Council Guidelines (2004) recommend education in the use of individual FRATs to
improve the accuracy in scoring of individual items. Written operational definitions were
provided as part of the “STAR” project and both raters sought independent clarification
on the scoring of some items from the authors (Hill et al., personal correspondence,
2008). The question remains as to whether Rater 1 and Rater 2 made assumptions in
the scoring of items in Phase 1 that were not corrected and so continued to impact on
the scoring of items in Phase 2 of the study. Some variance in the scoring of three items
was noted and attempts were made to refine the operational definitions to improve the
accuracy of scoring these items. However, despite all of these clarifications, some items
still had poor reliability and the overall reliability of the tool was only intermediate.

5.5.1

Overall reliability

A study by Barker et al. (2009) compared inter-rater agreement between the Peninsula
Health Fall Risk Assessment Tool (PHFRAT), Queensland Fall Risk Assessment Tool
(QFRAT), Melbourne Fall Risk Assessment Tool (MFRAT) and the Falls Assessment
Risk and Management Tool (FARAM) in six non-dementia-specific RACFs. The level of
agreement between raters when classifying residents as high or low risk for falling was
high for the PHFRAT and FARAM (к ≥ 0.81), and poor for the QFRAT and MFRAT (к ≤
0.52). A large number of items on all four tools were found to have low levels of interrater agreement, with 50% or more items on each tool having a kappa statistic of less
than 0.60.

In the current Phase 1 reliability study, 68% of items on the FROP-Resi had a kappa
statistic of <0.60. This was not improved in the Phase 2 study. Three factors may have
impacted on the level of agreement obtained for each item between the two raters. The
first factor relates to the clarity of the operational definitions for each item. The second
factor relates to the impact of prior knowledge on the completion of the scoring. Rater 1
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had known each of the residents for a considerable period of time prior to scoring the
FROP-Resi. Rater 2 on the other hand, had no prior knowledge of the residents. The
third factor relates to data sourcing and is likely to continue to be an important aspect
contributing to reliability of the FROP-Resi, particularly where residents are cognitively
impaired and cannot be relied upon as a further source of information.
5.5.2

Comparison between tools

Comparison of the FROP-Resi and Ballarat Health Services FRAT was difficult, as the
identified risk factors and the categories within each item varied. Both tools scored falls
history, cognitive status, continence, medications and sensory impairment as risk factors
for falls. The operational definitions for scoring these items were quite different and no
meaningful comparisons could be made at the level of an individual item or total score.

The Ballarat Health Services FRAT showed a poorer ability to discriminate the overall
level of falls risk for each resident, as all residents were in the high risk category. In
contrast, the FROP-Resi scores showed a greater discrimination between moderate and
high risk of falls, the residents being divided evenly between these two categories. The
ability to accurately grade risk may enable staff to target interventions at modifiable risk
factors. It also could assist staff to prioritise those residents who might benefit most from
limited resources, such as sensor mats or bed sensors. Barker et al. (2009) surmised
that many residents in RACFs have sensory, mobility and cognitive impairments.
Polypharmacy and incontinence are also high in prevalence. Hence, it is difficult to
create a FRAT that includes risk factors that are most specific to the faller population, in
this instance a dementia-specific population. Scott et al. (2007) noted that the purpose of
FRATs are to reliably identify at-risk populations and to guide interventions by
highlighting risk factors open to remediation to reduce the risk of falls and fall-related
injuries. This may be more difficult to undertake in a dementia-specific population than in
other RACF populations, as these authors noted that risk factors are influenced by
impaired cognition, wandering and impulsive behaviour, the use of psychotropic
medications and incontinence.

There is a growing body of opinion to support the application of universal precautions for
falls in the residential aged care setting, where the majority of residents may be at high
risk of falling (Barker et al. 2009; Chen et al., 2005; Colon-Emeric et al., 2003; Delbaere
et al., 2008; Perell et al., 2001; Scott et al., 2007). The undertaking of risk assessment in
residents at high risk remains a priority to ensure that modifiable risk factors for an
individual resident are addressed. However, some falls risk management options may be
limited in availability due to cost, for example, bed alarms, and one rationale for selecting
the most suitable residents for this type of resource could be a resident’s falls risk
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classification or score. Furthermore, a recent Cochrane review (Cameron et al, 2010)
identified that multifactorial interventions, both those administered with or without a FRAT,
can be effective in reducing falls in residential care settings. As such, there are merits in
continuing to refine and improve the FRATs available for this population.
5.6 Limitations
The two phases in this study had a number of limitations. The sample sizes of 26 for
phase 1 and 19 for phase 2 were small. A sample size calculation was not performed a
priori as this study was an exploratory study, using a convenience sample of participants
in one of the RACFs, based on the ability to obtain consent from the resident’s family.
Using the sample size calculation previously described (Walter, Eliasziw & Donner,
1998); a minimally acceptable level of 0.6 and a hypothesised level of 0.80 for the
reliability coefficient, 30 participants would be needed when using two raters and 26
participants when using three raters. The FROP-Resi was conducted for existing
residents who had a known history of falls and behavioural patterns characterized by
agitation and a lack of insight due to cognitive and functional impairments. All residents
had been scored on more than one occasion using the Ballarat Health Services FRAT
and hence Rater 1 scoring may have been influenced by prior knowledge. In the Phase 1
study, the two assessments were conducted 2 weeks apart and it is conceivable that
changes in resident status and medications may have occurred in the intervening period,
which also may have lowered reliability indices.

The sample was very homogenous for some items with low weighted Kappa values, i.e.
the majority of scores were in one category, despite a high percentage of agreement
between the raters. Homogeneity can be described as the prevalence of the attribute
(Sim & Wright, 2005). When the prevalence for an attribute is either very low or very high,
the prevalence index will be high, chance agreement will also be high and therefore the
Kappa value will be low (Brennan & Silman, 1992). Tooth and Ottenbacher (2004)
reported that occasionally a totally invalid Kappa value will result from a very
homogenous sample. The authors noted that this has led to the suggestion that when
choosing a sample for reliability analysis, the prevalence of the condition or behaviours
should be around 50%. In practical terms, this is difficult to achieve when studying a
dementia-specific cohort.

Finally, even though the tool had been in use at Ballarat Health Services for some years
prior to this study, the parametric qualities of the Ballarat Health Services FRAT have not
been established and hence the tool may not be considered to be a valid comparator to
establish validity for the FROP-Resi.
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5.7 Directions for future research
The inter-rater reliability scores obtained in previous studies for the FROP-Com and
FRHOP were high (Hill et a.l, 2004, Russell et al., 2009). It is recommended that another
reliability study for the FROP-Resi should be conducted in both the general residential
aged care population and a dementia-specific population on a prospective basis, using
larger sample sizes. A prospective study will ensure that prior knowledge does not bias
the scoring of falls risk using the FROP-Resi, as some staff in residential care who may
be allocated the task of assessing a resident’s falls risk may be agency staff or new to
the area. Several of the items with low inter-rater reliability should also be further revised
to improve operational definitions prior to further evaluation. Education regarding the
scoring of the FROP-Resi tool prior to implementation of the tool may assist the raters to
score the items with greater accuracy. The test-retest, agreement, predictive, internal
construct, discriminative and evaluative validity of the FROP-Resi also needs to be
established.

5.8 Conclusion
Inter-rater agreement for the FROP-Resi total score was evaluated using the intraclass
correlation coefficient (ICC 2,1). Values above 0.75 have previously been reported as
indicating good reliability and those below 0.75 indicating poor to moderate reliability
(Portney & Watkins, 2000). Phase 1 of this study determined that the inter-rater reliability
for the FROP-Resi tool in a residential aged care setting was fair to moderate (ICC 0.66,
95%CI 0.26, 0.85), however it was improved to a level of good reliability by excluding
those four items where there was a consistent difference in the interpretation of the
operational guidelines for scoring the items (ICC 0.77, 95%CI 0,55, 0.89). In Phase 2 the
operational definitions for these items were modified which resulted in greater agreement
between the two raters for three of the four items, however it did not result in improved
inter-rater reliability overall (ICC 0.57, 95%CI 0,13, 0.82). The combined effects of a
small sample size, the influence of prior knowledge and the potential for differing
interpretation of the operational guidelines for the FROP-Resi may have impacted on
inter-rater reliability in this cohort of residents. Further research is needed to determine
the inter-rater reliability of the FROP-Resi in a larger sample in a non-dementia specific
residential aged care setting, prior to further attempts to implement the tool in a
dementia-specific setting.
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Chapter 6 - Discussion
6.1 Introduction
Falls are a common adverse event in residential care settings, and in particular in
dementia-specific settings. Despite this, little research has focused on investigating falls
in this high falls risk setting. The aim of this thesis was to add to the limited falls
prevention data available in high falls risk residential aged care settings. The key
objectives were to compare the risk profile of non-fallers, single fallers and recurrent
fallers in two dementia-specific RACFs before the after the implementation of a multifactorial falls prevention program (the “STAR” project). The incidence of falls, fall-related
injury and risk factors for falls were analysed and comparisons were made between the
two audit phases to determine the impact of the”STAR” project.

The residents of the two dementia-specific RACFs demonstrated a complex mix of risk
factors for falls. A recent Cochrane review has identified that falls risk assessment can
be an important part of effective falls prevention programs in residential care (Cameron
et al., 2010), therefore a further component of study involved investigating the inter-rater
reliability of a new falls risk assessment tool modified for the residential care setting.
6.2 Summary of key findings: Audit pre and post implementation of the “STAR”
falls prevention project
The Ballarat Health Services cohort evidenced a complex risk profile that included:
impairment of cognition and vision; incontinence; assisted or dependent mobility; a
history of previous falls; and polypharmacy. In both the initial and repeat audit phases,
residents had multiple comorbidities, which were primarily related to impairment or
disease of

the cardiovascular,

neurological or musculoskeletal systems. The

demographic profile of the residents did not alter between the two audit phases in terms
of age, gender, primary diagnosis or cognitive status. There was no significant difference
in the fall incidence density reported between the initial and repeat audit phases. In the
initial audit a previous history of falls combined with incontinence increased the risk of
falls. In the repeat audit a prior history of falls combined with dependent or assisted
mobility and the behavioural and psychological symptoms of dementia increased the
likelihood of falling. Whilst incontinence, mobility and, to some extent, behavioural and
psychological symptoms of dementia are modifiable risk factors, it would appear that a
previous history of falls was a significant non-modifiable risk factor for falls that impacted
on the incidence of falls in both audit phases. There was no significant change in the
profile of the faller groups between the two audit phases. A combination of education to
staff, residents and family; environmental modification; the provision of hip protectors and
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low-low beds; introduction of group exercise programs; and implementation of a falls
resource nurse appears to have had little impact in the Ballarat Health Services cohort.

The Ballarat Health Services cohort did not sustain major injury as a result of the falls in
either audit period, with most falls reported as resulting in soft tissue injury or no injury.
These findings are similar to those reported by van Doorn et al. (2003). In the current
thesis, as most falls were unwitnessed, it is unclear whether the resident actually fell or if
they placed themselves on the floor. Staff were required to report unwitnessed incidents
where the residents were found on the floor, as a fall unless the resident was able to tell
them otherwise. This may have resulted in over-reporting of falls incidents and
contributed to the low injury rate. It may have also resulted in an inflated estimation of
falls risk and impacted on the risk profile for the single and recurrent faller groups in this
cohort. The usefulness of any reporting system is that information needs to be correctly
classified as to what, where and the management, to allow preventative and corrective
strategies to be developed (Runciman, 2002). This over-reporting of falls incidents
contrasts to studies undertaken in the acute hospital setting, where it has been
suggested that falls incidents are under-reported (Hill, A., Hoffman, Hill, K., Oliver, Beer,
McPhail, Brauer, & Haines, 2010; Sutton, Standen & Wallace, 1994). Hill et al. (2010)
urged caution when developing and evaluating falls prevention programs based on falls
event data obtained only through incident reporting systems and recommended the
collection of data through additional reporting methods, such as prospective case note
review.

The cohort as a whole was mobile and required directional guidance and some physical
assistance to mobilise. Falls tended to occur when line of sight could not be maintained
and the resident did not seek or wait for assistance. There appears to be a link between
mobility status and behavioural patterns in residents with dementia that warrants further
investigation. A prevalence study conducted in Sweden reported that cognitively
impaired people who can rise from a chair independently, but cannot walk without
assistance, or who display increased activity levels associated with behaviours of
concern, are at the highest risk of falling (Kallin, Gustafson, Sandman & Karlsson, 2005).
The Ballarat Health Services cohort exhibited a similar profile where, although residents
were mobile, their inability to negotiate obstacles and to relate to other residents
heightened the likelihood of a fall. The incident reports documented altercations between
residents and at times residents were pushed by another resident, resulting in a fall.
Residents were reported to trip when standing from dining-room chairs, as they were
unable to plan how to negotiate the narrow space between tables and chairs to leave the
dining area. These factors in residents with dementia add to the complex risk profile and
challenges of falls prevention which are evident in RACFs more generally.
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Most residents required a timed toileting program and attempted to self-toilet even when
wearing continence pads. The final report for the “STAR” project across nine facilities
found that most falls occurred in the bedroom or bathroom (Moore at al., 2009). This was
the case for the Ballarat Health Services cohort prior to the implementation of the “STAR”
project; however the number of falls reported to have occurred in private spaces was
reduced post-implementation. The introduction of low-low beds into the low level care
facility and increased focus on timed toileting may have contributed to the reduction in
falls.

The prescription of one or more psychotropic medications has been reported to increase
the risk of falls (Tinetti, Williams & Mayewski, 1986; Thapa, Gideon, Fought, Komicki &
Ray, 1995; Leipzig, Cumming & Tinetti, 1999a; Woolcott et al, 2009). In the current
thesis, no significant association was found between the prescription of two or more
psychoactive medications and the incidence of falls, although their use was relatively
high (24% of recurrent fallers in Bill Crawford Lodge, and 56% of recurrent fallers in
Jessie Gillett Court). The prescribing pattern for psychotropic medications varied
between residents, the units and the two audits. Residents are visited by their general
practitioner on a regular basis and the doctor may approve PRN orders over the phone.
Review of the medication charts indicated a cycle of short to medium term prescription of
psychotropic medications. Few residents were reviewed by a geriatrician and such
reviews were usually instigated by the nurse unit manager when it was felt that the
interplay between complex comorbidities, polypharmacy and behaviours of concern were
not being managed optimally. Given the high prevalence of psychotropic medication use,
and evidence from other settings of reduced falls when psychotropic medication use is
reduced (Campbell, Robertson, Gardner, Norton & Buchner, 1999), there may be merit in
exploring approaches to reducing psychotropic medication use for residents in dementiaspecific facilities.

Intuitively, the presence of a number of behaviours of concern associated with residents
with diagnosed dementia would heighten the risk of falls, as the resident often lacks
insight into their physical and functional capabilities and exhibits poor planning skills and
risk taking behaviours. This was found to be the case in the repeat audit where recurrent
fallers were almost twice as likely to fall when compared to single fallers, based on the
documented number of behaviours of concern. The association between behavioural and
psychological symptoms of dementia and falls has been well documented (Kallin et al.,
2005; Kiely et al., 1998; Pellfolk et al., 2009). The residential aged care setting is underresourced in regard to access to expert advice on the development and implementation
of behaviour management plans as a viable co-treatment or alternative to
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pharmacotherapy for some residents. In the current thesis, limited access to the services
of a psychologist may have led to a very low referral rate during both audit periods.
Diversional group programs were in place in both units; however limitations in staffing
may have prevented the development and implementation of individual diversional
programs for residents who exhibited high levels of disruptive behaviour.

Compliance with staff completion of the Ballarat Health Services Falls Risk Assessment
Tool (FRAT) on initial assessment and completion of the reverse side of the form
documenting the identified falls preventions strategies was high in both audit phases;
however the FRAT was rarely completed following a fall. Staff reported that they felt that
re-assessment was unnecessary when the resident had been scored as a high falls risk
on initial assessment. Unfortunately this culture of not performing FRAT re-assessments
did not take into account the possible progression of the resident’s decline over time or
the impact of acute changes in medical status on physical and cognitive function. From
the medical record it was clear, at times, that the resident was entering a palliative phase
in their care, however the care plan did not reflect this change and recurrent falls were
reported as the resident continued to decline. Ballarat Health Services should review the
ongoing use of the Ballarat Health Services FRAT in the context of the results from the
audit studies and the FROP-Resi study and consider these local findings with data
reported on the other FRATs that have been validated in the residential care setting.
Strategies should be introduced to increase the use of the a repeat falls risk assessment
following a fall, particularly with a focus on identifying new or acute health problems that
might increase a resident’s falls risk.
The “STAR” project, which occurred in the two dementia-specific facilities between the
two audit periods, enabled capacity building to occur in a number of areas. The
appointment and training of a Falls Resource Nurse provided a focal point for unit-based
activity during the implementation phase. The formation of an action research group in
each setting was designed to drive cultural change whilst focussing on the issues that
had meaning to the staff. The detailed environmental audits provided valuable
information to the units to guide improvement plans to enhance resident safety. A
multidisciplinary education workshop was well received and provided staff with evidence
based information regarding falls prevention in the residential care setting. Hip protectors,
low-low beds and funding for environmental modifications were provided as part of the
project. At times it was difficult for the project team from the National Ageing Research
Institute to maintain impetus for action due to turnover in the “STAR” project team and
this may have impacted on the staff responsiveness to the project as a whole.
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In summary, these studies highlighted the complex mix of general falls risk factors and
some risk factors specific to residents with dementia, that account for the high risk of falls
and recurrent falls in this population. Although there was no change reported in the fall
incidence density between the two audit phases in this thesis, key risk factors associated
with recurrent falls were identified. These findings provide a basis for further research to
address key falls risk factors and develop and evaluate the effectiveness of targeted falls
prevention interventions.

6.3 Falls risk assessment in residential aged care
Falls risk assessment has been shown to be a useful part of effective multi-factorial falls
prevention studies across settings (Gillespie et al, 2009; Cameron et al, 2010). However,
few tools have been validated in the residential care setting and those that have had
mixed results reported (Barker, Nitz, Low Choy & Haines, 2009). The FROP-Resi was
modified for use in RACFs from tools developed for the community and sub-acute
hospital setting. The tool has an additional section to assess balance and transfers for
non-ambulant patients and the functional behaviour section was expanded to include
agitation. This thesis reported the findings of the first inter-rater reliability study
conducted using the FROP-Resi. The study was conducted in two phases in order to
identify those items with low inter-rater agreement and to improve the operational
guidelines for the use of the tool. The inter-rater agreement for the total FROP-Resi
scores was moderate in both phases and the inter-rater reliability for individual items was
moderate to low. This appears to have been due to the combined impact of prior
knowledge of the residents for one rater, the source of information used to score
individual items and the small sample size.

Statistical comparison between the Ballarat Health Services FRAT and the FROP-Resi
was not possible as all residents were scored as high risk using the Ballarat Health
Services FRAT. The predictive validity of the Ballarat Health Services FRAT was
assessed in the initial audit phase and was found to have high sensitivity and low
specificity. The low specificity contributed to reduced accuracy, a common failing
amongst many current FRATs (Australian Commission on Safety and Quality in
Healthcare, 2009).

The FROP-Resi tool was designed to address the need for a FRAT designed specifically
for the residential aged care setting. The inter-rater reliability of the tool should be
established in the general residential aged care population in a larger cohort study prior
to revisiting the application of the tool in dementia-specific aged care.
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6.4 Future directions in falls prevention
The Australian population demographic will change markedly over the next 50 years,
with an increase in the number of old and very old persons. This increase in the aged
population will be associated with an increased incidence of dementia and higher rates of
morbidity and mortality associated with falls due to increased frailty. The Australian
Institute of Health and Welfare (2006) reported that in 2003 there were 67,650 people
with dementia and Alzheimer’s disease in permanent residential care, comprising 48% of
the permanent resident population. This high risk cohort places an increased burden on
the residential aged care system. The economic impact of providing care to older
persons as the result of falls will be substantial, with an estimated three-fold increase in
the total health cost being attributable to fall related injury in Australia if falls rates remain
unchanged (Moller, 2003). An additional 3,320 residential aged care beds will also be
required to meet this demand (Moller, 2003). The policy drivers for improved
management of falls in the older population are clear, yet the system-wide solutions to
falls prevention in the residential aged care setting remain elusive, as the interplay
between intrinsic and extrinsic risk factors is complex and is dependent on individual,
cohort specific and cultural factors within a local environment. This thesis has identified
the risk profile for fallers in two dementia-specific RACFs. The interplay between mobility,
continence and behaviours of concern warrants further investigation in a larger
dementia-specific cohort.

Opinion remains divided in regard to the efficacy and efficiency of individual risk
screening in high risk cohorts. In such an environment the application of universal
precautions has been proposed to be a better utilisation of limited resources (Perell et al.,
2001; Scott, Votnova, Scanlan & Close, 2007). Whilst the body of evidence regarding
falls prevention in the residential aged care setting is growing, there is a paucity of
evidence in dementia-specific aged care to inform best practice. As the number of older
persons requiring residential aged care support increases in Australia, and those
residents require higher levels of support due to increased age related frailty and
cognitive impairment, it is considered that public policy may shift toward a more
integrated approach to ageing in place and dementia-specific residential aged care will
no longer be provided. If this proves to be the case, the environment and staffing ratios
will need to reflect the care needs of this high risk cohort, as their behaviours often pose
a risk to both themselves and to other residents.

The addition of one staff member to the afternoon shift was trialled in Jessie Gillett Court,
as part of the “STAR” project, to assist in the management of “sundowner” behaviours
amongst residents. The position was not maintained in the longer term and hence it is
not possible to determine the longer term impact of increasing staff supervision during
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selected periods of high activity or agitation. It is noted that in the repeat audit, following
cessation of the additional staffing, the highest number of falls were reported between
1800 and 2200 hours. Kobayshi and Sugai (2006) reported that greater attention should
be paid to the mix of nurses and care workers to maximise falls risk assessment and the
implementation of prevention strategies. Perhaps it is also necessary to consider nursing
ratios in regard to the complexity of the residents’ care needs.

6.5 Recommendations
6.5.1 For clinical practice
The “STAR” project focussed on embedding evidence based practice in falls prevention
and on building capacity within the two units. Despite the appointment of a Falls
Resource Nurse, provision of funding for environmental modifications and equipment and
access to high level expertise to lead practice change, there was no reduction in the fall
incident density between the two audit phases. This may have been due to an inability to
successfully address modifiable risk factors for falls, such as incontinence and the need
for supervised or assisted mobility, in a cohort of residents who were unable to
remember staff instructions or where the behavioural and psychological symptoms of
dementia led to a degree of spontaneous risk taking behaviour. The challenge for all
such projects is the successful transition to the sustainability phase when the measures
implemented do not have recurrent funding. A cost benefit analysis should be
undertaken at Ballarat Health Services of the number of presentations to the Emergency
Department and admissions to the acute setting during the implementation phase of the
“STAR” project. This would determine whether the appointment of the Falls Resource
Nurse, additional staffing for the afternoon shift at Jessie Gillett Court and purchase of
additional equipment produced savings to the organisation in terms of acute care costs.
This information would be a key factor in determining ongoing organisational support for
these measures in the longer term.

The Ballarat Health Services FRAT appears to be of limited value, based on findings
throughout the studies in this thesis. Ballarat Health Services should review the evidence
and either choose to participate in the future validation of the FROP-Resi or adopt
another FRAT that has been validated in the residential aged care setting.

Behavioural management plans and diversional strategies may play a key role in
reducing the incidence of falls in this group of residents. Staff may require additional
training to recognise and to de-escalate behaviours of concern. Careful consideration
could also be given to the physical environment to ensure that line of sight can be
maintained as much as possible throughout the day and that rounding occurs regularly
throughout the night to ensure that residents are assisted to the bathroom or settled if
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they become restless. In a previous study in five RACFs a staff education program
focussing on falls risk factors, behaviour management strategies and environmental
modifications to reduce falls risk was reported to halve the relative risk of falls (Bouwen,
De Lepeleire & Buntinx, 2008). There was no difference reported between residents with
and without cognitive impairment or impaired mobility. In the current thesis, the “STAR”
project adopted a similar approach, however it may have benefitted from a post falls
consultation to prompt nurses to consider reasons for each fall accident and to review
clinical practice and falls preventions strategies, as part of a reflective practice approach
to falls prevention (Bouwen et al., 2008).

A systematic review conducted by Cameron et al. (2010) identified three trials utilising an
individual comprehensive geriatric assessment. Pooled results from the three studies
demonstrated a borderline significant reduction in the risk of falling (RR 0.88, 95%CI 0.78,
1.00: I2=35%). Residents in the two dementia-specific facilities in the studies reported in
the current thesis displayed multiple comorbidities of the neurological, cardiovascular
and musculoskeletal systems. Mental health problems associated with a diagnosed
psychiatric condition, depression, alcohol abuse or progression of a disease process
added to the complexity of the behavioural and psychological symptoms of dementia.
The visiting General Practitioner may not have the time or skill-set required to conduct
the comprehensive and specialised assessment processes required to address such a
complex array of issues. The audit of resident medication charts identified a reliance on
pharmacological agents to manage the behavioural and psychological symptoms of
dementia. The medical management of the complex care needs of a dementia-specific
resident cohort requires a multifactorial approach to both assessment and intervention.
Greater access to consultation with a Geriatrician would enhance the management of the
complex comorbidities and polypharmacy identified in this cohort and provide support to
the visiting general practitioners. Referral to a psychologist to assist in the development
of behaviour management plans for residents displaying high levels of disruptive
behaviours may reduce the risk of falls for the both the individual and for other residents
and would provide support to nursing staff in the management of challenging resident
behaviours.

The Ballarat Health Services Continence Service does not currently provide a regular
service to the residential aged care program. The residential aged care assessment
process is thorough and detailed; however the staff do not have the requisite skill set to
differentiate between an overactive bladder and stress incontinence or the management
strategies that could be implemented to manage an overactive bladder in the presence of
cognitive impairment. Regular access to the expertise provided by the continence nurse
would assist staff in the management of incontinence and would possibly have an impact
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on reducing falls incidence in the dementia-specific residential aged care setting. The
introduction of Functional Incidental Training programs have been shown to reduce the
incidence of urinary and faecal incontinence in a general residential aged care population
(Schnelle et al. 2002; Schnelle et al. 2003). Consideration should be given to the
implementation of such a program at Ballarat Health Services, in combination with
individual behavioural support plans.

In this way the physiological, behavioural and

functional aspect of continence could be addressed in a more integrated and
individualised manner.

6.5.2 For future research
Further research is required in larger cohort studies to identify the modifiable risk factors
for falls in dementia-specific residential aged care and to assess the effectiveness of
intervention programs that address these risk factors at both an individual and group
level. The behavioural symptoms associated with dementia become more pronounced as
the disease progresses and these behaviours play an increasing role in the risk of falls
and fall related injury. In this thesis, residents admitted to a dementia-specific RACF who
had a previous falls history, required assistance or were dependent for mobility and who
showed behavioural or psychological symptoms of dementia were more likely to be a
recurrent faller, compared to residents who fell once and who did not have these three
risk factors for falls. The interplay between falls history, mobility status and the
behavioural and psychological symptoms of dementia requires further investigation,
particularly in regard to the incidence of recurrent falls.

Further research is also needed to determine the inter-rater reliability of the FROP-Resi
in a larger sample in a non dementia-specific residential aged care setting, prior to
further attempts to implement the tool in a dementia-specific setting. The test-retest,
agreement, predictive, internal construct, discriminative and evaluative validity of the
FROP-Resi also need to be established.

The efficacy of multifactorial cohort based interventions should be compared to
individualised falls risk assessment and care planning in high risk cohorts such as
dementia-specific residential aged care. The demands on the system are projected to
increase over time and a population based approach to falls prevention may be required
to ensure long term sustainability.
6.6 Limitations
The two audits were conducted in two dementia-specific RACFs. Care needs to be used
in generalising the findings to other dementia care settings because of differences in
resident and staff profiles, environments and other influencing factors between facilities.
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Secondly, the high proportion of falls classified as unwitnessed in both audit phases may
have resulted in an over-estimation of the incidence of falls, as the resident may have
placed themselves on the floor, rather than fallen. This may have affected the reporting
of falls incidence for non-fallers, single fallers and recurrent faller groups. The risk profile
for each group may also have been impacted by an over-estimation of falls in each group.
Larger cohort studies are required to better inform the characteristics of faller and risk
factors for fallers in this high risk cohort. The inter-rater reliability study for the FROPResi was limited by the small sample size and by the fact that the sample was
homogenous for some items with low weighted kappa values.

6.7 Conclusions
The findings of this research contribute to the relatively small body of current knowledge
in regard to the characteristics of fallers and the risk factors for falls in dementia-specific
residential aged care. Whilst a number of earlier studies have included residents with
dementia, sub-group analysis has not previously been performed to determine the risk
profile of the group.

The initial audit provided a baseline for the measurement of changes in falls incidence,
fall related injury, risk factors for falls and adherence to the Ballarat Health Services
Clinical Practice Guidelines for Falls Prevention. The repeat audit provided a longer term
view of the impact of the “STAR” project. No significant reduction in the fall incidence
density was reported between the two audit phases. There was also no significant
change in the proportion of non-fallers, single fallers or recurrent fallers. There was a
significant association between the two audit phases and fall related injury, with an
increase in the proportion of falls resulting in a medium or minor injury in the repeat audit.
There were a significantly lower proportion of residents who had a history of previous
falls and/or impaired vision in the repeat audit when compared to the initial audit.

The results of the studies in this thesis provide guidance regarding key risk factors and
approaches to risk factor assessment in the complex and high falls risk area of dementiaspecific residential aged care facilities that could be used as a basis for future
interventional studies and improved practice.
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Appendix 2
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Appendix 3
Initial audit dispersion statistics Poisson and Negative Binomial Models
– All residents and fallers

Independent variable

Poisson Model
DV/DF

Negative
Binomial
Regression
Model

FRAT falls history
All residents
Fallers

3.13
3.47

1.46
1.12

Assisted/dependent mobility
All residents
Fallers

3.34
3.64

1.16
1.12

Incontinent
All residents
Fallers

3.24
3.52

1.67
1.13

Psychoactive medications
All residents
Fallers

3.23
3.93

1.17
1.14

Vision impairment
All residents
Fallers

3.366
3.62

1.16
1.12

Total number medications
All residents
Fallers

3.31
3.59

1.16
1.12

Number of behavioural and
psychological symptoms of
dementia
All residents
Fallers

3.39
3.74

1.15
1.14
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Appendix 4
Initial audit – Negative binomial regression – All residents – Residuals plots

Falls Hx

Mobility

Incontinent

Psychoactive medications

Vision impaired

No. medications
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No. behaviours

Final model

Initial audit – Negative binomial regression – Fallers – Residuals plots

Fall Hx

Incontinent

Mobility

Psychoactive medications
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Vision impaired

No. medications

No. behaviours
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Appendix 5
Repeat audit dispersion statistics Poisson and Negative Binomial Models
– All residents and fallers

Independent variable

Poisson Model
DV/DF

Negative
Binomial
Regression
Model

FRAT falls history
All residents
Fallers

4.76
5.01

1.08
1.13

Assisted/dependent mobility
All residents
Fallers

4.93
5.56

1.13
1.18

Incontinent
All residents
Fallers

5.43
6.18

1.09
1.16

Psychoactive medications
All residents
Fallers

5.75
6.29

1.09
1.16

Vision impairment
All residents
Fallers

5.61
6.12

1.10
1.16

Total number medications
All residents
Fallers

5.71
6.28

1.09
1.16

Number of behavioural and
psychological symptoms of
dementia
All residents
Fallers

5.28
5.26

1.11
1.18
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Appendix 6
Repeat audit – Negative binomial regression – All residents – Residuals plots

Falls Hx

Mobility

Incontinent

Psychoactive medications

Vision impaired

No. medications
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No. behaviours

Final model

Repeat audit – Negative binomial regression – Fallers – Residuals plots

Falls Hx

Incontinent

Mobility

Psychoactive medications
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Vision Impaired

No. medications

No. behaviours

Final model
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Appendix 7
Falls Risk for Older People – Residential setting (FROP-Resi): Guidelines
These Guidelines consist of two sections – the first section describes definitions and
scoring options for the FROP-Com; the second section (from page 6 onwards) lists
possible interventions to consider if a risk factor has been identified.
General instructions: This form is to be used in conjunction with the “Falls Risk
Assessment Form”, it provides a range of definitions and explanatory notes in relation
to the rating scores.
Where risk factors have been identified please refer to the “Strategies for Residents at
Risk of Falling” information sheet for a range of management strategies aimed at
reducing resident falls and injuries.
When to use risk assessment form: on admission, after a fall, and after an acute
episode
Orientation to facility on admission (pre-admission if possible):
 Suggestions for items to bring to ensure comfort and safety of the individual:
 Footwear – correctly fitted shoes with adequate grip on soles, a fastening
mechanism, heels less than 2cm high and not less than 3cm wide. Slippers
should be avoided/discouraged wherever possible.
 Clothing – comfortable clothes for easy application without being too long/too
loose fitting
 Valuables
 Costs
Orientation to facility and routines checklist:
 Where to locate: toilets, bathrooms/showers, nurses station, meals room, activities
room, storage location for personal items
 Orientation to: meals and showering times, shift times/change over of staff,
medication rounds, exercise/rehabilitation schedule
 Nurses and who is allocated to care for them that shift
 Introduce to staff and other residents
 Call bell use and the use of other equipment
 Resident information brochure/booklet provided (to remain by bedside)
Environment assessed and safe checklist:
BED:
 Height adjusted so resident can sit with feet on floor and leg joints at 90 degree
angles (unless medicallycontra-indicated).
 Assistive equipment provision: refer to Physiotherapist/Occupational Therapist for
assessment as required.
CHAIR/COMMODE
 Height allows resident to have feet on floor and leg joints at 90 degree angles
(unless medically contra-indicated).
 Sturdy enough to prevent tipping during transfer e.g.; if resident only able to push
up from one armrest.

Questions

Scoring guidelines
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Falls history
Qn. 1
Use the World Health Organisation definition of a fall (as cited in the
Australian Quality and Safety Falls Prevention Guidelines 2005) - “ a fall is
any event which results in a person coming to rest inadvertently on the
ground, floor or lower level”
 Score as 0 if no falls in the past 12 months
 Score as 1 if 1 fall in the past 12 months
 Score as 2 if 2-3 falls in the past 12 months
 Score as 3 if 4 or more falls in the past 12 months
Qn. 2
 Score as 0 if has sustained no injuries in the past 12 months
 Score as 1 if has sustained a minor injury which did not require medical
attention regardless of whether they sought it or not (injuries such as
small bruises, grazes)
 Score as 2 if has sustained an injury requiring medical attention
regardless of whether they sought it or not (injuries such as large bruises,
large grazes, sprains, strains, cuts, injuries requiring medical clearance of
fracture
 Score as 3 if has sustained a fracture, dislocation, concussion, severe
strain or strain or cut over 10 cm in length
Medications
Qn. 3
Total the number of prescribed medications, including tablets and inhalers.
Do not include topical agents, eye drops and vitamin supplements.
Qn. 4

Add together the number of categories ticked.
For category of centrally acting pain killers do not include simple combination
analgesics (e.g. panadeine) (See falls risk medication sheet to assist with
classifying medication type)

Medical conditions
Qn. 5
Tick if medically diagnosed with:
 Arthritis: and the arthritis is in the lower limbs, back, neck or moderate /
severe in the upper limb
 Respiratory condition: e.g. asthma, Chronic Obstructive Pulmonary
Disease, Pulmonary Fibrosis
 Parkinson’s Disease
 Diabetes
 Dementia
 Peripheral neuropathy: if in the lower limbs
 Cardiac condition: e.g. Ischaemic Heart Disease, angina, cardiac failure,
arrhythmia, CABG’s if remaining on cardiac medications or ongoing
medical problems (e.g. arrhythmia, shortness of breath)
 Stroke: any history of (not including Transient Ischaemic Attack)
 Other neurological conditions: e.g. brain tumour, Multiple Sclerosis, spinal
neurological injury, injury to peripheral nerve
 Lower Limb Amputation: of leg, partial foot or big toe
 Osteoporosis
 Vestibular Disorder: e.g. Menieres, BPPV, vestibular hypofunction
 lower limb joint replacement
Tick if self reported:
 Other dizziness: e.g. on standing, walking, turning, turning the head,
rolling over in bed, in the past year.
 Back pain: in the last year, affecting function, balance, mobility (including
endurance), if diagnosed as arthritic score as arthritis.
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Sensory loss and communication
Qn. 6
Vision: Score as 1 if the person reports on questioning (wearing their glasses
if applicable):
 trouble seeing objects clearly e.g. the television, cracks in the footpath
(visual acuity)
 trouble judging distances e.g. going down stairs, distance of cars away
(depth perception) (question about this particularly if wearing bifocals)
 trouble seeing in half light e.g. seeing large objects, steps, stairs at dusk
(contrast sensitivity)
 has been diagnosed with eye problems in the past or has glasses and
has not had their eyes checked in the previous 2 years.
Hearing: Score as 1 if the person reports on questioning (wearing their
hearing aid if applicable):
 trouble hearing close conversation at usual speaking volume
 having television / radio volume up excessively high
 asking for verbal interactions to be repeated
Somatosensory: Score as 1 if the person reports on questioning
 Loss of sensation (numbness or pins and needles) in the feet or legs
most of the time. Score as 1 if peripheral neuropathy listed among
medical conditions in the medical record. Do not score as 1 if they report
only numbness occurring intermittently (e.g. with cold feet).
Communication difficulty – rate as yes if unable to communicate effectively in
English because English is not primary language, or if the resident has a
communication difficulty such as dysphasia (e.g. following a stroke).
Cognitive status
Qn. 7
Tick only if fully correct, no half points
 Can make questions culturally appropriate for those of Culturally and
Linguistically Diverse backgrounds. Can substitute:
 “current prime minister” with current president of country of origin
 “years of First World War” with date in history relevant to country of
origin
 For those born in and after 1930 substitute Second World War for First
World War
Continence
Qn. 8
Score as 1 if the person reports:
 experiencing urinary (urge or stress) or faecal incontinence
 needing to rush to the toilet to avoid incontinence
 limiting social/physical activity due to fears of incontinence
Qn. 9
Score as 1 if the person reports:
 needing to go the toilet more frequently than 2 hourly
Score as 0 if the person reports:
 Does need to go to the toilet this often but uses a bottle
 Has a catheter
Qn 10
Score as 1 if the person reports:
 needing to go the toilet overnight
Nutrition
Qn. 11
 Score as 0 if the person reports no change
 Score as 1 if the person reports a small decrease in appetite, digestive or
chewing problems but still eating well
 Score as 2 if the person reports any of the above problems which is
starting to affect their intake (approximately less than 1/3 of previous
intake)
 Score as 3 if they have dropped their oral intake moderately
(approximately more than 1/3 of previous intake)
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Qn. 12






Score as 0 if the person reports no change
Score as 1 if less than 1 kg or the person is unsure
Score as 2 if 1 – 3 kg
Score as 3 if greater than 3 kg

Score as 0 if weight was lost on medical advice
Functional behaviour and agitation
Qn. 13
Observe resident’s behaviour in functional mobility during routine
assessments conducted on admission and/or after a fall or an acute episode.
Resident behaviours to consider in determining the rating score include:
(0) Good awareness of current capacity and follows staff directions/no
agitation.
(1) Good awareness, however occasional risk-taking behaviour due to e.g.
trying out of skills learnt in therapy sessions, desire for greater
independence, reluctance to bother staff etc OR occasional agitation.
(2) Reluctant/ Fearful of activity: anxiety and/or depression may result in e.g.
reduced ability to attend to and recall staff directions, rigidity of posture
impeding movement, over-reaching to “furniture walk”, attempts to sit
again prior to completion of transfer, reluctance to stand straight and poor
foot lift during mobility etc. even with staff present OR moderate agitation.
(3) Poor awareness of current capacity, frequent risk-taking behaviour due to
e.g. over confidence, poor insight, determination for immediate
independence, poor short term memory, disorientation, impulsive/poor self
monitoring etc OR severe / marked agitation, unable to remain still.
NOTE: If both risk taking behaviour and agitation are present at differing
levels, rate this item at the higher of the two ratings (e.g. if rates 1 for risk
taking behaviour and 2 for agitation, rate 2 overall for this item)


NOTE: If performance fluctuates at different times of the day (e.g.
sundowning) then rate worst performance
Feet and footwear
Qn. 14
Score as 1 if on observation and/or self report the person has any of the
following:
 painful feet including painful corns, arthritis
 bunions
 gout
 swollen ankles / feet
 toe deformities (hammer, mallet and claw toes)
 fallen arches
Qn. 15
Examine the person’s most commonly worn indoor and outdoor footwear.
Score as 1 if any of the following problems are present on either pair of
shoes:
 poor fit
 poor grip on soles
 hard inflexible soles or very thick soles (over 1.5 cm in height)
 heels greater than 2cm high / less than 3 cm wide
 flexible heel counter (moon shaped cup at the back of the heel)
 no fastening mechanism (i.e. lace, velcro or buckle).
 slippers or other inappropriate footwear
Clothing
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Qn. 16

Look at usual clothing worn. Consider whether dresses / dressing gowns
etc have potential to catch on furniture. Score 1 if clothing is excessively
loose or likely to catch on furniture.

Balance
Qn. 17
IF AMBULANT (if walks in facility independently or with supervision
Observe the person walking, turning, sitting and standing at their most
unsafe (e.g. if they use an aid only at times score without an aid). However
if they usually use a walking aid, assess with that aid. If level fluctuates
rate as the most unsteady status throughout the day. Do not base on selfreport.
 Score as 0 if no unsteadiness observed
 Score as 1 if the person
 appears unsteady performing any of these tasks
 is making modifications to appear steady (e.g. an increased level of
effort, a very wide base of support or is consistently touching the
furniture)
 Score as 2 if the person
 appears moderately unsteady walking and would require supervision
to walk safely
 is making modifications and still appears unsteady
o Score as 3 if the person is consistently or severely unsteady on walking
or turning and would need hands on assistance.
IF NON-AMBULANT (i.e. Wheelchair dependent)
Observe the person’s sitting balance in a chair, without using back or arm
support (i.e. sitting slightly forwards in the chair) with close supervision. If
unable to sit without back / arm support, rate as 3. If appears steady
without arm or back support, ask them to reach out with one arm a few
inches forward, to the left and the right with one hand.
 Score as 0 if no unsteadiness observed
 Score as 1 if minimal unsteadiness when reaching, needs to support
self
 Score as 2 if Yes, moderate unsteadiness on minimal reach, (needs
supervision)
 Score as 3 if Yes, unable to maintain sitting balance without support.
Transfers
Qn. 18
Observe the person transferring from chair to chair or chair to bed.
 Score as 0 if independent, no gait aid needed OR Fully dependent,
needs hoist
 Score as 1 if independent with a gait aid or in wheelchair transfer aids
(e.g. sliding board)
 Score as 2 if supervision needed
 Score as 3 if physical assistance needed
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Appendix 8
Falls Risk for Older People: Residential Care
(FROP-Resi)

Place ID sticker here or add resident details:
Name: ……………………………………………

(To be completed on resident admission and after a fall or an acute

ID number: ………………………………………

episode)

Unit: ………………………………………………
Age: ………………….. Gender: ………………

Date of Assessment:

/

/

Admission Date: ………………………………..

General issues (do not score, but ensure appropriate actions)

Nursing:



Has the resident been oriented to the unit and routines, and a resident information brochure/booklet provided?

 Yes  No



Resident’s environment assessed and safe? (seating type and height, bed height and assistive equipment )

 Yes  No



Is English the resident’s preferred language?

 Yes  No

Recent falls (0-3)
 Has the resident fallen recently?



Did they sustain an injury?

 Nil in 12 months (0)
 1 in the last 12 months (1)
 2-3 in the last 12 months (2)
 4 or more in last 12 months (3)
 No (0)
 Minor injury, did not require medical attention (1)
 Minor injury, did require medical attention (2)
 Severe injury (fracture, etc) (3)

Comments
Information obtained from:
□
MR
X
RiskMan
X
FRAT – Ballarat Health Services
□
Other
Information obtained from:
□
MR
X
RiskMan
□
FRAT
X
Other
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Medications (0-3)
 Is the resident on any medication?

 No medication (0)  1 –2 medications (1)
 3 medications (2)  4 or more medications (3)
 Does the resident take any of the List medications:
following type of medication?
 None apply (0)
 sedative  analgesic
 1–2 apply (1)
 psychotropic
 3 apply (2)
 antihypertensive
 4 or more apply (3)
 vasodilator/cardiac
 diuretics  antiparkinsonian
 antidepressants
 vestibular supressant.
 anticonvulsants
Medical conditions (0-3)
 Does the resident
have a chronic medical  Arthritis
 Respiratory condition
 None apply (0)
condition/s affecting
 Parkinson’s Disease
 Diabetes
 1-2 apply (1)
their balance &
 Dementia
Peripheral neuropathy
 3-4 apply (2)
mobility?
 Cardiac condition
Stroke/TIA
 5 or more apply (3)
 Other neurological conditions
 Lower Limb Amputation.
 Vestibular Disorder (dizziness, postural
dizziness, Meniere’s Disease…)

Comments

Information obtained from:
□
MR
X
Drug chart
□
Pharmacist review
□
Other

Information obtained from:
□
Transfer correspondence
X
Admission assessment process
ACAS assessment
□
Correspondence section of MR
□
Other
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Sensory loss and communications
 Does the resident have an
uncorrected sensory deficit/s that
limits their functional ability?

Vision
 no (0)
 yes (1)

Hearing
 no ( 0)
 yes (1)

Somato Sensory
 no (0)
 yes (1)

Comments
1. If resident was vision impaired and
wears glasses, did you score as yes or
no?
Comment: NO
2. If resident was vision impaired and
does not wear glasses, did you score
as yes or no?
Comment: YES
3. If resident was hearing impaired and
wears a hearing aid, did you score as
yes or no?
Comment: NO
4. If resident was hearing impaired and
does not wear a hearing aid, did you
score as yes or no?
Comment: YES
5. Somatosensory loss will include
documented CVA and peripheral
neuropathies

Is there a problem with communication
(e.g. Dysphasia, or CALD – speaks a
language other than English

 No (0)
 Yes (1)

– specify language……………………..)?

1. Is there a problem with receptive or
expressive language that impairs the
ability to communicate or CALD
(speaks a language other than English)
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Cognitive status: (score 0-3 points)
 AMTS score
NOTE: If AMTS not used, use criteria
for other tool (e.g. MMSE) or clinical
judgement to rate level of impairment)

Comments
 9-10 (0 point) OR
 7-8 (1 point)
 5-6 (2 points)
pts)
 4 or less (3 points)

 Intact (0 point)
When documenting the ACFT did you use?
 Mildly impaired (1 pt)
The score assessed at admission to
 Moderately impaired (2 □
the unit
X
The most recent score completed in
 Severe impairment (3 pts)
the unit
□
The most recent score completed
during an inpatient admission

Continence





Is the resident incontinent?
Do they require frequent toileting or
prompting to toilet?
Do they require nocturnal toileting?

 No (0)

 Yes (1)

 No (0)
 No (0)

 Yes (1)
 Yes (1)

Nutritional conditions (score 0-3 points)
 Has the resident’s food intake
 No (0)
declined in the past three months
 Small change, but intake remains good (1)
due to a loss of appetite, digestive
 Moderate loss of appetite (2)
problems, chewing or swallowing
 Severe loss of appetite / poor oral intake (3)
difficulties?



Weight loss during the last 3-12
months.

 Nil (0)
 Minimal (<1 kg) (1)
 Moderate (1-3kg) (2)
 Marked (>3kg) (3)

In assessing continence, did you refer to:
X 1st The assessment completed on
admission to the unit
X 2nd The nursing care plan
□
Progress notes
□
Other
In assessing nutritional status, did you refer
to:
□
The assessment completed on
admission to the unit
X
The nursing care plan – nutrition
section
□
Progress notes
□
Other
In assessing weight loss, did you refer to:
□
The assessment completed on
admission to the unit
□
The nursing care plan
□
Progress notes
X
Monthly weighs – Rater 1 to supply
□
Other
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Functional behaviour and agitation (score 0-3)
 Observed behaviours in Activities of  Consistently aware of current abilities/seeks
Daily Living & Mobility indicate:
appropriate assistance as required (0)
 Generally aware of current abilities/occasional
NOTE: If performance fluctuates at
risk-taking behaviour or agitation (1)
different times of the day (e.g.
 Under-estimates abilities/ inappropriately fearful
sundowning) then rate worst
of activity or moderate agitation (2)
performance
 Over-estimates abilities/frequent risk-taking
behaviour or severe agitation (3)
Feet and footwear and clothing
 Does the resident have foot
 No (0)
problems, e.g. corns, bunions etc.
 Yes (1) (specify):



The resident’s main footwear
are/have:
 an inaccurate fit r poor grip on
soles
 in-flexible soles across the ball
of foot
 heels greater than 2cm
high/less than 3 cm wide
 flexible heel counter**
 without fastening mechanism
(i.e. lace, velcro or buckle.
 slippers or other inappropriate
footwear?






none apply (0)
one applies (1)
2 apply (2)
3 or more apply (3)

(** half moon shape structure/stiffening at back of
shoe)

In assessing functional behaviour and
agitation, did you refer to:
□ The assessment completed on
admission to the unit
X The nursing care plan
□ Progress notes
□ RiskMan incident reports
□ Other
In assessing foot problems, did you refer to:
□ The assessment completed on
admission to the unit
X The nursing care plan – Short-term care
plan Rater 1 to supply
□ Progress notes
X Podiatry assessment and progress notes
□ Other
Was this section completed following an
assessment of the patient’s footwear?
Look at what they were wearing on the day
Rater 2 to speak to primary care nurse on the
day
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Does the resident’s clothing fit well  Yes (0)
(not too long or loose fitting)?

 No (1)

Was this section completed following an
assessment of the patient’s clothing?
Look at what they were wearing on the day
Rater 2 to speak to primary care nurse on the
day

Balance (score 0-3 points) – Rate for walking if resident ambulant. If not ambulant, rate
balance in sitting. ONLY RATE ONE OF THESE.
 IF AMBULANT: Does the resident,
 No unsteadiness observed (0)
upon observation of walking and
 Yes, minimally unsteady on walking or turning (1)
turning, appear unsteady or at risk of  Yes, moderately unsteady on walking or turning
losing their balance? (NOTE: Rate
(needs supervision) (2)
with usual walking aid. Tick 1 only, if  Yes, consistently and severely unsteady on
level fluctuates, tick the most
walking or turning (needs constant hands on
unsteady rating)
assistance (3)
 IF NON-AMBULANT: Is the resident  No unsteadiness observed (0)
unsteady while sitting unsupported?
 Minimal unsteadiness when reaching, needs to
support self (1)
Sitting slightly forwards in chair, so that  Yes, moderate unsteadiness on minimal reach,
back and arms are not supported
(needs supervision) (2)
(close supervision)
 Yes, unable to maintain sitting balance without
support(3)
Transfers (score 0-3 points)
 Is the resident independent in  Independent, no gait aid needed OR Fully
transferring? (Includes wheelchair
dependent, needs hoist (0)
mobility)
 Independent with a gait aid or in wheelchair (1)
 Supervision needed (2)
 Physical assistance needed (3)

In assessing balance, did you refer to:
□ The assessment completed on
admission to the unit
X The nursing care plan
□ Progress notes
□ Physiotherapy assessment of balance
□ RiskMan incident reports
□ Other
Rater 2 to speak to primary care nurse on the
day
If resident requires a lifting machine consider
them to be non-ambulant. Refer to care
plan.
In assessing transfers, did you refer to:
□ The assessment completed on
admission to the unit
X The nursing care plan
□ Progress notes
□ Physiotherapy assessment of transfers
□ RiskMan incident reports
□ Other
Rater 2 to speak to primary care nurse on the
day

Total Risk Score:
Score Legend: 0 to 14 = Low risk; 15 to 22 = medium risk; 23+ = high risk
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