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SUMMARY

Introduction: Falls are the commonest reason why an older person presents to the
Emergency Department (ED) in Ireland and can account for 20-40% of attendances
(Aminzadeh and Dalziel 2002). As the population ages it is anticipated that the incidence
of falls will increase (Barrett et al, 2011). A profile of the elderly faller could identify the

healthcare services in which this population relies on.

Aims and Objectives: The aims of this study were to profile a sample of elderly fallers
attending the ED of an Irish hospital. The objectives of the study were to examine
prevalence and circumstances of these falls, to describe the socio-demographic and
health profile of these patients and to document the healthcare utilisation among the

sample.

Methods: This was a cross-sectional, observational study in which 93 participants were
recruited at discharge from an Irish ED. A demographic profile along with healthcare
utilisation was determined from the ED chart and Patient Administration System (PAS).
Participants completed a questionnaire to determine the presence of frailty, a falls

profile, and level of social support available.

Results: The mean age of participants was 76.5 years of age. Recurrent falls were noted in
46% of the sample. Polypharmacy was identified in 43 (55.8%) participants. Twenty
(21.5%) participants belonged to a vulnerable social network type. Just over half (52.7%)
of participants were identified at risk of decline. Seventeen (18.3%) of the 93 participants
had a previous visit to the ED in the previous six months. High healthcare follow up was
noted with 89.2% of participants referred to either community services or out-patient

appointments.

Conclusions and implications: This study described an elderly population at risk of
functional decline with high healthcare needs. The findings of this study could form the
basis of the development of a standardised frailty screening and intervention programme
for elderly fallers attending the ED and highlights missed opportunities for frailty

management.
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INTRODUCTION

Elderly populations are ageing rapidly (United Nations Population Fund, 2012). The
Central Statistics Office has projected an increase in the elderly population of 532,000 in
2011 to over 1.4 million by 2046. The over 80’s age group is expected to increase from
128,000 in 2011 to between 470-484,000 by the year 2046 (CSO 2013). This change in
demographics poses challenges for healthcare systems that need to adapt to the

increasing populations’ needs (Prince et al, 2015).

Falls are common in older adults. The rate of falls in community dwelling people have
been reported to be as high as 30% in the over 65’s and over 50% in those aged over 80
(Health Service Executive, 2008). Falls can result in injury and hospitalisation and
subsequent behavioural change such as activity-restricting fear of falling (Donoghue et al,
2013). The costs of falls to the exchequer have been reported as €10.8 million annually

including acute bed stay and rehabilitation bed-days costs (Cotter et al, 2006).

Frailty is a relatively new clinical syndrome defined where three or more of the following
criteria are present: unintentional weight loss (10 lbs in past year), self-reported
exhaustion, weakness (grip strength), slow walking speed, and low physical activity (Fried
et al, 2001). However there is yet to be an agreed definition for frailty along with a
subsequent standard management for the condition (deVries et al, 2011). The presence of
co-morbidities have been found to be a risk factor for frailty with the outcome of the
syndrome being disability (Fried et al, 2001). Co-morbidities have been associated with
increased healthcare utilisation, including emergency hospital admissions (Smith et al,
2016). This study will profile the elderly faller, detailing their falls history, identifying the

presence of fear of falling, presence of polypharmacy along with the presence of frailty.

Falls are one of the most common reasons why the elderly attend the Emergency
Department (ED), this population are over-represented in the ED setting (Aminzadeh and
Dalziel 2002). In 2010, there were 9,484 ED attendances of over 65’s to an Irish hospital.
The older adult is more likely to attend the ED, with longer stays and are at risk of more
adverse outcomes after discharge. Increasing age, functional impairment, recent ED use,
living alone and lack of social support have been identified as risk factors these adverse

outcomes (Aminzadeh and Dalziel 2002). There is no definitive care pathway for elderly

14



fallers attending the ED in Ireland. Comprehensive Geriatric Assessment (CGA) has been
defined as ‘multidimensional interdisciplinary diagnostic process focused on determining
a frail older person’s medical, psychological and functional capability in order to develop a
coordinated and integrated plan for treatment and long term follow up.” (Rubenstein et
al, 1991). CGA has been found to have favourable effects for elderly patients including an
increased likelihood of remaining in their own homes, and a decreased likelihood of
deterioration (Ellis et al, 2011). There has been a noted lack of research conducted for
CGA interventions in elderly being discharged from the ED (Conroy et al, 2011) however in
a pre-post cohort study of CGA within the ED readmission rates fell in those receiving CGA
(Conroy et al, 2013). This study will document the use of the ED and healthcare referral

patterns for the elderly faller to the community and to out-patient appointments.
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Chapter 1: Literature Review

1.0 An ageing population

Populations around the world are rapidly ageing. It is predicted that by 2050 the world’s
population over 60 years of age will double from 11% to 22%. By the same year global
population will consist of 400 million people aged over 80 years (WHO 2014). Data from
the Central Statistics Office (2012) shows the population of Ireland increased by 15.2% to
4.59 million persons over the period 2003- 2012. The report indicates that Ireland had the
highest percentage increase in population between 2001 and 2011 in the European Union
(EU) while eight EU countries experienced population decline over the same period. Life
expectancy at birth for males in Ireland in 2010 was 78.7 years, 2 years higher than the EU
average, while female life expectancy at birth in 2010 was 83.2 years, 0.6 years higher
than the EU average. There were 535,393 over 65’s in Ireland in 2011. This number is
expected to increase to 796,484 by 2021, representing 14.1% of the total population. It is
estimated that by 2041, the over 65 years’ age group will further increase to 1.4 million,
approximately 22% of the overall Irish population (McGill 2010). The greatest increase will

occur in the over 80’s with this number expecting to double between 2011 and 2031.

This change in the structure of population will have implications such as increased
demand on healthcare and long term care systems (Barrett et al, 2011). With
improvements in medical technology and greater a focus on health promotion targeted at
the elderly, life expectancy continues to grow. However, long term or chronic conditions
such as diabetes, stroke, and chronic obstructive pulmonary disease become more
prevalent with ageing placing more demands on health care services and on the
subsequent cost to the exchequer (Prince et al, 2015). Those living longer may be more
susceptible to greater disability in old age from their chronic conditions and need for long
term care which will continue to challenge the health system (Prince et al, 2015).
Demographics of the increasing ageing population show a female heavy population at risk
of functional and mental decline with increasing dependence on emergency healthcare
systems (Aminzadeh and Dalziel, 2002). The ageing Irish population has also seen
increases in those living alone for example in 2011, 158,600 persons aged 65 and over
were living alone compared with 143,500 in 2002 (CSO 2011). Living alone has been found

to be a factor in loneliness which in turn can affect mental health and well-being (Treacy
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et al, 2004). Social isolation in turn has been reported as a predictor of morbidity and
mortality, with the more socially isolated experiencing higher rates of mortality than the
less socially isolated (Berkman and Syme, 1979). Population ageing is predicted to have
significant implications on healthcare systems globally with the burden of disease coming
from the disability associated with chronic conditions. Long term care costs therefore are
projected to outweigh health expenditure and so supply will need to respond to demand

(Prince et al, 2015).

1.1 Ageing and frailty

Ageing is an “inevitable and extremely complex, multifactorial process characterised by
the progressive degeneration of organ systems and tissues” (Nigam et al, 2012). Normal
ageing can result in a progressive decline in physical and mental function and can result in
an increased risk of adverse events such as immobility, disability, and functional
dependence. The process of sarcopenia can contribute to lower limb weakness seen in
the elderly population. Sarcopenia has been defined as a progressive process involving a
reduction of 3-8% of lean muscle mass per decade after the age of 30 (Baumgartner et al,
1998). It is believed that this process can affect 30% of over 60’s and 50% of people aged
80 and over. This reduction in muscle mass can contribute to lower limb weakness and in
turn affecting balance and gait both of which have been identified as risk factors for falls
(NICE 2013). Sarcopenia along with impaired balance, vision and cognition are considered

to be intrinsic risk factors or in other words the result of advancing age.

Frailty is a term used to describe an older person with non-specific health problems. The
older person can have one of the following features including but not exclusive of a
cognitive impairment, a fragility fracture, Parkinson’s disease, recurrent falls or be a
resident in long-term care setting (Thompson et al, 2015). Frailty is considered highly
prevalent in the older population and associated with adverse health outcomes. It has
been defined as a clinical syndrome in which three or more of the following criteria were
present: unintentional weight loss (10 lbs in the past year), self-reported exhaustion,
weakness (grip strength), slow walking speed, and low physical activity (Fried et al, 2001).
It is considered to be an independent predictor of risk of adverse outcomes such as falls,

hospitalisations, disability and death (Ensrud et al, 2008). Frailty has also been described
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as “decreased reserve and resistance to stressors, resulting from cumulative declines
across multiple physiologic systems, and causing vulnerability to adverse outcomes”
(Campbell and Buchner, 1997). It is considered a progressive condition as with ageing,
with similar traits that are seen in chronic conditions such as increasing dependency,
worsening quality of life and premature mortality (Harrison et al, 2015). Harrison et al
(2015) suggests frailty should be considered as a long-term condition in order to adopt
similar management approaches that are seen in chronic conditions, as at present there is
no definite or consistent management for frailty. This could include preventative and
proactive interventions and models of care. Stuck et al (1999) conducted a systematic
review of the literature on the risk factors for functional decline in the community
dwelling elderly population. Fourteen risk factors were identified for functional decline in
late life. These included functional limitation, high medication use, low physical activity,
falls and low level of social activity or support. Strength of evidence was varying for the
risk factors, with low physical activity, poor self-rated health, and low frequency of social
contact rated as having high evidential strength, using a definition devised by the authors.
The authors recommend screening the elderly for multiple risk factors for functional

decline which may result in adequate planning for health care services.

1.2 Elderly fallers

1.2.1 Prevalence of elderly falls

Falls are common in the community dwelling elderly population, with 33% of those aged
over 65 and 50% aged over 80 falling in a one year period (Tinetti 2003). American data
on elderly fallers report that 8% of people over the age of 70 will attend the ED with fall-
related injuries (Sattin 1992). The Australian Institute of Health and Welfare (AIHW)
report 96,385 people aged 65 and over were hospitalised for a fall-related injury, three
and a half times as many cases as 45-64 year olds in the year 2011-2012 (AIHW 2016). In
2011, there were 8.7 million people over the age of 65 in the UK (Office for National
Statistics 2011), and one in three elderly people fall at least once each year (Royal College
of Physicians 2011). Irish data from the Irish Longitudinal Study on Ageing (TILDA 2011)
report 19% of adults reported having fallen in the previous year and 7% reported two or

more falls based on a sample of over 8,000 participants. The prevalence was found to
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increase with age in both sexes, 18% of adults in the 50-64 years age group reported a
fall, increasing to 24% of adults aged 75 and over having sustained a fall (Cronin et al,

2011).

The consequences of falls in the elderly can be severe and include hospitalisation,
premature nursing home placement, social isolation and increases in morbidity and

mortality (Davis and Kenny 1996).

1.2.2 Fear of falling

Fear of falling (FOF) has been identified as a risk factor for elderly falls by the National
Institute for Health and Care Excellence (NICE) in its guidelines for assessment and
prevention of falls in the elderly (NICE 2013). The guidelines state that the fear of falling is
not limited to those post-fall, and that an anticipatory anxiety may exist in those with no
history of falls. Evidence examined by the NICE guidance committee found that FOF is not
a predictor of future falls but that the psychological aspects can affect mobility and social
interaction. Murphy et al (2002) examined the characteristics associated with fear of
falling and activity restriction of elderly community dwellers, in a cross sectional study of
1,064 participants, of which 24% confirmed a FOF with no subsequent activity limitation
and 19% admitted their FOF restricted their activity. The study found that the participants
with FOF and subsequent activity limitation shared similar characteristics including an age
of 80 years and older (p=0.610), female gender (p=0.229), two or more chronic conditions
(p=0.007) and depression (p= 0.048), distinguishing them from participants with FOF
alone. The study adds to prior research on the topic of FOF which suggested that elderly
people who restricted their activities had poorer physical functioning and less social
support than those with FOF alone (Howland et al, 1998). Since then FOF has been
associated with gait changes such as reduced speed, stride length and step width. It is
thought that these changes are associated with increased falls risk however some
researchers are of the thought that these changes may possibly demonstrate positive,
compensatory adaptations to FOF such as increased caution in activities (Donoghue et al,

2014, Lachmann et al, 1998).

Scheffer et al (2013) investigated the risk factors associated with elderly fallers who

choose to visit or not visit the ED after a fall. Fallers over the age of 65 who did not attend
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the ED after a fall were age and gender matched with persons who did visit the ED post-
fall (n=547). All participants completed a self-report questionnaire consisting of 44
questions to determine the characteristics of the faller, the likely causes of the fall and to
identify risk factors for falling. The authors found that the mean number of modifiable risk
factors in participants who did not visit the ED after a fall was 2.9, this rose to a mean of
3.8 for the participants who decided to attend the ED post-fall. Modifiable risk factors
were defined as those risk factors that could be improved or removed through
intervention. Fear of falling, polypharmacy, impaired vision, mood, along with
osteoporosis were independently associated with visiting the ED in this study. Fear of
falling was assessed by asking the question “Are you afraid of falling” and rated on a scale
from 1-10, 1 representing no fear of falling and 10 representing a very large fear of falling.
FOF was found to be more prevalent in the ED visiting group (n=547, 41.1% versus 17.8%,
p<001) (Scheffer et al, 2013). The authors suggest that preventive strategies should be
aimed at both elderly fallers who attend the ED and those who do not as this research

shows that modifiable risk factors exist in both groups.

1.2.3 Medications and polypharmacy

Polypharmacy has been defined as the concurrent use of five or more medications and
excessive polypharmacy defined as 10 or more medications (Fulton and Riley Allen, 2005).
Polypharmacy has been found to be associated with functional impairment (Agostini et al,
2002), falls and fractures (Boyle et al, 2010), hospital admissions (Leendertse et al, 2008),
and mortality (Richardson et al, 2011) in the elderly population. In the Irish population
aged 50 years and older, 69% reported regularly taking medications (Richardson et al,
2012). This proportion increased with age, with 85% in the over 65 year olds and 90% in
those over 75 years taking medications regularly. The average (median and inter quartile
range) number of medicines reported in the over 50s was 2.4 (3.0) and 2 (0-4), in the over
65s was 3.4 (3.1) and 3 (1-5) and in the over 75s was 3.9 (3.2) and 4 (2-6), respectively. In
the over 50s, 19% were taking five or more regular medicines (polypharmacy) and 2%
reported taking ten or more. Diabetes, angina, and abnormal heart rhythm were more
than twice as prevalent in those with polypharmacy compared to the general population
(Richardson et al, 2012). The TILDA report on polypharmacy shows 37% of 65-74 year olds

admit having a fall in the past year with this figure rising to 43% of over 75 year olds. The
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results of polypharmacy can be seen in healthcare utilisation in the over 65’s population,
with those reporting polypharmacy constituting 31% of the population and being
responsible for 51% of inpatient hospital visits, 55% of outpatient hospital visits and 41%
of GP visits (Richardson et al, 2012).

The Beers criteria for potentially inappropriate medication use in older adults was created
by a Geriatrician of the same name in 1991 and updated and revised by the American
Geriatrics Society (AGS) in 2003 again in 2011 and in 2015. The Beers criteria consist of 34
types of medications that may be potentially inappropriate to prescribe to people over
the age of 65. The list consists of medications used for 14 common health issues and
recommended to be used with caution in this population. The criteria has been
recommended to be used as guidance only, not replacing the clinical reasoning of the
prescriber. Among the recommendations the AGS Beers criteria suggest avoiding certain
types of medications that may cause side effects such as falling, a decrease in blood
pressure, dizziness, blurred vision and delirium. The criteria suggest avoiding
anticonvulsants, antipsychotics, benzodiazepine, non-benzodiazepine hypnotics, tricyclic
antidepressants and selective serotonin uptake inhibitors in those older adults who have

a history of falls or fractures (Appendix 1).

The Screening Tool of Older Person’s Prescriptions (STOPP) / Screening Tool to Alert
doctors to Right Treatment (START) criteria is a clinical guideline used by prescribers to
prevent inappropriate prescribing in the elderly population. The aim of the tool is to
provide evidence based criteria to prevent adverse drug reactions and improve
medication appropriateness. A consensus panel of 18 experts created the list of STOPP
criteria and START based on the best available evidence and intended to be used
alongside clinical reasoning and not replacing expert knowledge (Gallagher et al, 2008)
(Appendix 2). Reliability for the tools was found to be satisfactory with inter-rater
reliability reported with a kappa-coefficient of 0.75 for STOPP and 0.68 for START
(Gallagher et al, 2008). The STOPP criteria have been found to be more sensitive in
identifying inappropriate prescribing than the Beers criteria. In a prospective study
comparing the two tools on 715 acute admissions, the STOPP tool identified more
patients needing admission due to Potentially Inappropriate Medicine (PIM) (Mann—

Whitney Z=-15.33; p<0.001). The study reported STOPP identified 336 PIMs affecting 247
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patients (35%) that presented with an associated adverse medication event, while the
Beers’ criteria identified 226 PIMs affecting 177 patients (25%), of whom 43 presented

with an adverse drug event (Gallagher et al, 2008).

The NICE Clinical Guidelines for the prevention of falls recognises poly-medication as one
of the many risk factor for falls, and the potential for psychotropic medications to
increase an older person’s fall risk. The guideline recognises the importance of prevention
and lowering risk and has recommended strategies such as medication review with

possible modification/withdrawal of psychotropic drugs (NICE 2013).

1.2.4 Social Network

Research has been done worldwide investigating social networks among the elderly. It is
thought that a greater support network can be associated with less functional decline
among this population (McCusker et al, 2000). Differences have been noted between the
genders and social support, with women specifically having better emotional support
(Unger et al, 1999). A lack of social support has been cited as a risk factor for adverse
health outcomes in the elderly population and also as a risk factor for frequent ED visits
(McCusker et al, 1991, 1997, 1998, 2000). Unger et al (1999) examined data from a
longitudinal study with participants aged between 70-79 years of age to see if there were
social network characteristics associated with self-reported decline in physical function
(n=850). Gender, baseline functioning and income were taken into account and multiple
regression analyses were completed. The authors reported the participants with larger
numbers of social ties at baseline reported less functional decline (n=850, p<.005).
Regarding gender, the association between the number of social ties and functional
decline was stronger for men than for women. Women also had more emotional support
(p<0.005) were older than men (p<0.05) and had less physical activity (p<0.0005). These
results complement previous studies looking at the effects of social support on gender
(Hansen et al, 1989, Berkman et al, 1993). Despite methodological differences between
these studies findings show that larger social networks and the presence of social support
is apparent to be more valuable in the ageing population. Greater health outcomes
associated with social networks has been documented including mental well-being and

less self-reported loneliness (Wang 2016, Holmen et al, 2002, Unger et al, 1999). Whilst a
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weaker support network seems to be more prevalent in men and results in less
favourable outcomes such as an increase in mortality. This study will profile elderly fallers
presenting to the ED and identify levels of social support and networks available to this

population.

1.3 The older adult and the emergency department

1.3.1 Prevalence of ED attendances

Falls are the commonest reason why an older person presents to the Emergency
Department (ED) in Ireland and can account for 20-40% of attendances (Aminzadeh and
Dalziel 2002) and as the population ages it is anticipated that the incidence of falls will
increase (Barrett et al, 2011). In 2014, there were 44,826 attendee’s in the ED of a Dublin
hospital (www.iaem.ie). Nationally in 2014, 22% of all ED attendances were by those aged
65 and over, and almost 12.5% were over 75 years of age (Department of Health, 2015).
These increases can be seen globally. Figures from Canada, and the USA show an increase
in ED attendances of between 3-7% annually (Drummond 2002, Pitts 2006). Australia has
also seen annual increases in numbers attending the ED of up to 7% (Lowthian et al,
2011). Data from an Australian population-based retrospective analysis of ED admissions
showed an unprecedented rise in admissions. This study was carried out using data from
the year 1999 and 2008 in Melbourne ED’s. Patient presentations increased from 1999 to
2008 by 32% with the elderly population attendees doubling over that period. The data
showed attendees over the age of 85 years were 3.9 times more likely to present than the
35-59 years of age population. The likelihood of admission was found to increase with
age, with 61% of all attendees over 85 admitted in 2008. The report took into account
population changes yet an annual growth rate of 3.6% was still observed that is not

explained by population increases (Lowthian et al, 2011).

The Heath Service Executive’s (HSE) Strategy to Prevent Falls and Fractures in Ireland’s
Ageing Population (2008) estimate that from a population of 468,000 over 65’s in Ireland,
35,000 people over 65 are treated in primary care or the ED and approximately 7,000 are
admitted to be treated with falls-related injuries per year. More recent figures show
sustained growth in Irish ED’s with a 20% increase in the proportion of over 65’s admitted

in 2014 compared to the previous year (Department of Health 2015). A 4% growth in the
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over 85’s annually has been reported, with this population placing greater demand on ED

services (Department of Health 2015).

1.3.2 Reasons for attending the ED

Older patients visit the ED more frequently than younger adults, arriving more often by
ambulance, have more serious medical illness and generally have longer ED stays
(Aminzadeh and Dalziel 2002). The elderly population most commonly presents to the ED
with conditions including falls, delirium, coronary disease, adverse drug events and
infections (Samaras et al, 2010). Reasons for attending the ED are numerous and include
the need for immediate medical attention due to acute iliness. Other factors however
include “the availability of community services, out of hour General Practitioner (GP)
services, accessibility to specialist hospital based services as well as population
socioeconomic and demographic factors” (Naughton et al, 2010). Inappropriate ED
admissions or non-urgent ED visits have been defined as visits for conditions that a delay
of several hours would not increase the likelihood of an adverse outcome (Uscher-Pines
et al, 2013). In a systematic review of 26 studies on inappropriate ED visits, the
convenience of the ED due to its opening hours, referral by a GP, and negative
perceptions about primary care providers were found to be the main factors of non-
urgent ED use (Uscher-Pines et al, 2013). In the Irish setting, the ED is regarded as the
main route to secure an in-patient bed and it has been suggested that GP’s refer patients

to the ED in order to bypass outpatient waiting lists (Dunne 1997).

The ED has been described as a safety net for older people and so understanding the use
of heath care services along with a profile of the older people relying on these services is
important for improving and providing the services needed (Siegel 2004, Felland 2008).
Lowthian et al (2011) describes limited access to primary care services in particular to
GP’s, in developed countries such as Australia, the USA and the UK resulting in an increase
in presentations to the ED. This is suggested to be caused by changes or reduction in
service delivery along with the introduction of charging for primary care services e.g a co-
payment to the GP. Other suggested contributing factors to the growing presentations to
the ED have been cited to include the growing community awareness of certain health
conditions from media campaigns and also loneliness and a lack of social support

(Lowthian et al, 2011).
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1.3.3 The older ED attendee

Aminzadeh and Dalziel (2002) carried out a systematic review of 14 studies examining
adverse health outcomes among the elderly attending the ED. The prospective studies
differed in methodology but were similar in findings, describing elderly ED attendees
were at risk for adverse health outcomes such as functional decline, hospitalisation, re-
admission and death in the six months after their initial ED visit. The review noted that
social network or social isolation was considered in four of the 1