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ABSTRACT

Falls are the leading cause of emergency department (ED) presentations for older people. Falls can be
multifactorial in nature and prevention initiatives are often complex. Randomised controlled trials (RCTs) are
the gold standard for establishing the effectiveness of interventions. Effect sizes from RCTs, however, lack
information on which components worked, how, why, and for whom. This limits the ability to effectively and
efficiently replicate the intervention or apply the intervention in different contexts. In addition, health
literacy is increasingly recognised as influencing health outcomes. The role of health literacy in programs for

those presenting to ED with a fall has not previously been explored.

The aim of this doctoral study was to address the lack of knowledge related to the critical success factors for
falls prevention programs for older people who present to ED with a fall by conducting a comprehensive
program evaluation of a successful falls prevention program: RESPOND. Secondary aims were to analyse the
measurement properties of the Health Literacy Questionnaire (HLQ), determine the level of health literacy
ability of the RESPOND cohort, and explore the associations between health literacy and RESPOND impacts

and outcomes.
The aims were addressed by conducting three studies:

1) a mixed methods process evaluation of RESPOND (to determine the degree of implementation fidelity

and associated barriers and facilitators);

2) animpact and outcome evaluation (sub-group analyses exploring factors associated with participation in

falls prevention strategies and RESPOND RCT outcomes); and
3) analysis of the measurement properties of the HLQ using RESPOND RCT baseline data.

The process evaluation determined that RESPOND was delivered in a timely and person-centred manner, at
a much lower dose than planned. Most participants received their first intervention session within one month
of hospital discharge. RESPOND participants and clinicians reported that implementation was facilitated
using gain-framed and personally relevant health messages. Complex health and social issues were the main
barriers to participation. The impact and outcome evaluation indicated a trend towards increased
participation in falls prevention activities in the intervention group compared with usual care. A history of
previous falls was associated with an increase in falls, fall injuries, and ED re-presentations, after adjusting
for other participant characteristics and RESPOND program factors. The HLQ overall, had good measurement
properties when administered to the RESPOND cohort, providing detailed information on nine distinct

components of health literacy.

This research identified key factors that influenced implementation of the RESPOND RCT: person-centred
program delivery; participation in falls prevention strategies; and dose and timeliness of intervention. Health
literacy may influence participation and falls outcomes, but the mechanism remains unclear. Measurement



of health literacy, using the HLQ, is recommended in order to tailor programs accordingly. The findings of this
program evaluation may assist researchers, clinicians, or policy makers wishing to implement RESPOND, or

similar programs, in their clinical or community settings.
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1 INTRODUCTION

1.1  SUMMARY OF THE PROBLEM

In a healthcare system with finite resources, and in the context of an ageing population, there is increasing
pressure for effective and efficient preventive health programs targeting older people. Falls and their
negative consequences on the individual and their families, society, and economy are a serious and growing
issue.? Falls are the leading cause of emergency department (ED) presentations for older adults.* > Following
ED presentation after a fall, approximately half of older adults experience subsequent falls,® hospitalisation,

or substantial functional decline in the ensuing year.’

Clinical practice guidelines focusing on falls prevention for older community-dwelling people recommend the
use of multifactorial interventions that involve an assessment of individual risk factors, followed by
interventions targeted to the identified risk factors.®'° However, the evidence regarding these interventions
is conflicting when applied to people who present at ED with a fall.' ¥ Multifactorial interventions, by
definition, are complex.!® They involve multiple interacting components that equate to more than the sum
of their parts.* When program results are not favourable, a program evaluation approach is necessary to
differentiate between whether the program design was inherently flawed, or whether it was not
implemented as planned. When programs are effective, a program evaluation can determine the key active
ingredients and indicate how, why, and for whom they work.* Information generated from program

evaluations can aid refinement of programs for implementation in other settings.*>

Health literacy is increasingly associated with participation in preventive health programs, and health
outcomes.!® Health literacy is related to an individual’s ability to obtain, process, and understand health
information and services, and make appropriate health decisions.'” Health literacy is known to be low for the
general population, and especially so for older people.'® There is a growing body of evidence for a number
of chronic conditions linking low health literacy to poor adherence to health initiatives and worse health
outcomes.® 1% 20 Health literacy has not, however, been studied in the context of falls prevention programs
for older people who present to ED with a fall. Furthermore, no health literacy measurement tool has been
validated for use with people who have presented to ED after a fall. Comprehensive analysis of the
measurement properties of a health literacy tool (the Health Literacy Questionnaire — HLQ) is necessary in

order to determine whether the tool is appropriate for this patient group.

This thesis comprises three studies to address the problems outlined, using data from the parent randomised

controlled trial (RCT) — RESPOND: a falls prevention program for older people who present to ED with a fall.



1.2 THESIS AIMS

The primary aim of this thesis is to identify the critical success factors for the RESPOND RCT by conducting a
comprehensive program evaluation. A secondary aim is to explore the concept of health literacy among the
RESPOND cohort, by describing baseline health literacy and evaluating the Health Literacy Questionnaire

(HLQ) for use with this patient group.

1.3 THESIS OBJECTIVES

The objectives of this thesis are:

1. To conduct a process evaluation of the RESPOND RCT (implementation fidelity and barriers and
facilitators to implementation).

2. To conduct an impact evaluation (factors associated with participation in falls prevention strategies)
and outcome evaluation (sub-group analyses of key RESPOND RCT outcomes) of the RESPOND RCT.

3. Toanalyse the measurement properties of the HLQ using RESPOND RCT baseline data.

1.4 THESIS SYNOPSIS

This thesis comprises three studies, each relating to one of the three objectives:

Program evaluation

Aim 1)
To identify the critical success factors for the , ;
RESPOND RCT by conducting a comprehensive Dt £ Aitvee
. Process evaluation Impact and outcome
program evaluation e evaluation
(Chap.4) smdyz
(Chap. 5)

RESPOND RCT

Aim 2) o

To explore the concept of health literacy among Mz:’:f:::m
the RESPOND cohort, describe baseline health properties of the HLQ
literacy among the RESPOND cohort and g:‘;:::’)

evaluate the HLQ for use with this patient group

Figure 1.1: Thesis aims, objectives, and studies

Ch.1 2



1.5 THESIS CHAPTER SUMMARY

Table 1.1: Summary of thesis chapter content and objectives

Chapter Content Objectives

1 Introduction To identify the issues to be addressed, and outline the thesis

aims and objectives

2 Background To provide context for the thesis, appraising the current

literature related to falls, program evaluation, and health literacy

3 RESPOND program To detail the methods for studies 1 and 2: the process, impact,
evaluation: methods and outcome evaluation of the RESPOND RCT

(published paper)

4 RESPOND process evaluation To determine the degree of implementation fidelity of the
(published paper) RESPOND RCT, and identify the barriers and facilitators to

implementation

5 RESPOND impact and To determine whether participant characteristics (including
outcome evaluation health literacy ability), and RESPOND program factors, are
associated with the intended impact (participation in falls
prevention), or outcomes (rate of falls, fall injuries, and ED

presentations)

6 Measurement properties of To describe the health literacy ability of the RESPOND cohort,
the HLQ using the HLQ, and analyse the measurement properties of the
(published paper) HLQ

7 Thesis discussion and Synthesis of thesis findings, clinical implications, future research
conclusion directions, strengths and limitations, and thesis conclusion



2 BACKGROUND

2.1 THE AGEING POPULATION

The proportion of older people (those aged 65 years and over) in Australia has been increasing over the last
century. One in 25 people in Australia were aged 65 or over in 1911, increasing to one in six in 2016.%* This
trend is expected to continue: by 2057 it is projected that there will be 8.8 million older people in Australia
(22% of the population); and by 2097, 12.8 million people (25%) will be aged 65 and over.?? An ageing
population is not exclusive to Australia — between 2015 and 2050 the proportion of the world’s population

over 60 years of age is forecast to nearly double from 12% to 22%.3

Longevity has the potential to provide many additional opportunities to enjoy life and contribute to society.
However, there is little evidence that older people today are experiencing older age in better health than the
previous generation.?® Older age can be characterised by the emergence of a number of complex non-specific
health states that are characteristic of later life, and have been termed ‘geriatric syndromes’?*. These include
multiple morbidities, cognitive impairment, malnutrition, impaired homeostasis, chronic inflammation, and
frailty, and are often associated with poor outcomes such as reduced quality of life, hospitalisations,
residential aged care facility admissions, and mortality.? Frailty is a health state related to the ageing process
in which multiple body systems gradually lose their in-built reserves.?® The British Geriatric Society lists falls

as one of five frailty syndromes.®

Further health trends impacting older people include the increased prevalence of chronic diseases. Dementia
is a leading cause of death and disability and it is estimated that between 2010 and 2050 the number of
Australians with dementia will triple.?” The cognitive deficits associated with dementia can severely limit an
individual’s ability to engage in preventive health initiatives, such as falls prevention programs. Furthermore,
87% of Australians aged 65 and over have been diagnosed with at least one chronic disease.?® Chronic
diseases most commonly include arthritis, asthma, back pain, cancer, cardiovascular disease, chronic
obstructive pulmonary disease (COPD), and diabetes. The burden of chronic disease is increasingly impacted
by a further global trend towards increased overweight and obesity, with worldwide obesity almost tripling
since 1975.%° The prevalence of obesity in European older adults has already reached epidemic proportions°
and the majority of older Australians (80% of men and 69% of women age 65-74 years) are overweight or

obese.?!

This complex health picture for many older adults presents a potential reduction in quality of life for those
affected, as well as their families and friends, and has substantial societal implications and challenges.
Changing health profiles, an increased demand for medical and non-medical health services, and rising
health costs are driving the need for new models of health care delivery. This is reflected in the World

Health Organization (WHO) ‘Global strategy and action plan on ageing and health’, which encompasses



‘Aligning health systems with the needs of older populations’ as a major global objective.?? Similarly, the
Australian Government has highlighted aged care initiatives as a priority in their Corporate Plan 2018-2019,
with the aim of providing support and services to promote greater independence, mobility, and autonomy,
in order to reduce or delay the need for more complex aged care support services.>* Given the growing
number of older people globally, it is imperative that potentially preventable health issues, such as falls, are

addressed.

2.2 THE BURDEN OF FALLS AMONG OLDER ADULTS

2.2.1 Prevalence and incidence of falls

Falls are variously defined in clinical practice and in the literature. Throughout this thesis, the widely used
WHO definition has been used: “a fall is defined as an event which results in a person coming to rest

inadvertently on the ground or floor or other lower level”.3*

Falls are a common issue for older people. Falls are the main cause of injury related disability-adjusted life
years (DALYs) globally for older people and were responsible for 27.5 million DALYs (95% uncertainty level
23.4-31.9 million) from 1990 to 2013 — an increase of 21% over this time period.3®> Data from the United
Kingdom (UK) and New Zealand suggest that approximately 28-35% of people aged 65 and over living in the
community fall each year.3%38 Studies from the UK, the Netherlands and the United States (US) show that this

increases to 32-42% for those over 70 years of age.3%*!

The incidence of falls is variable among countries and cultures. For example, in China the overall median
annual incidence is estimated as 18% — a figure well below that commonly reported in studies of Caucasian
older people.*? This may in part reflect the different cultural approaches to falls, falls reporting mechanisms,
falls management strategies, and varying healthcare systems and services. A recent systematic review and
meta-analysis of Asian falls prevention strategies identified stark differences between Asian and non-Asian
countries in terms of the environment, lifestyle, social and family structures, and differing perceptions,
beliefs and behaviours towards falls prevention.** This poses implications for effective translation of

successful falls prevention programs across countries and cultures.

There is further variability in accuracy according to data collection methods. An Australian study found a 20%
reduction in the number of falls reported by community-dwelling older women using a retrospective
question, compared with prospective data collection.** Self-report data can be problematic due to recall bias

and perceived stigmatisation associated with being a ‘faller,” potentially leading to under-reporting.*

Variability in the incidence of falls is demonstrated across community, hospital, and aged care settings. One
third of community-dwelling people aged over 65 fall each year,*®*’ rising to 50% for those over 80.%% At least
half of residential aged care facility residents fall at least once a year.*® Falls are the most commonly reported

type of patient safety incident from hospitals in England, with over 250,000 falls recorded each year.>° A



multi-site Australian RCT reported that 5% of patients admitted to hospital during the 14 month trial period

|51

experienced an in-hospital fall.>* While falls across all settings and health status are problematic and need to

be addressed, this thesis focuses on falls among cognitively intact older community-dwelling Australians.

2.2.2  The consequences of falls

The rate of age-adjusted falls-related hospitalisations in Australia continues to increase by approximately 3%
per year, despite strong research evidence of effective approaches to reduce risk of falling.>? Falls can have
detrimental physical and psychological consequences for the individual, their family and friends, as well as
negative impacts on society as a whole. Most fall-related injuries are minor, such as abrasions, lacerations,
bruises, strains, and sprains, but can still cause significant pain and discomfort as well as psychological issues
such as fear of falling and loss of confidence.>**> Older adults who experience falls also report increased
anxiety and depression and reduced quality of life.>®>” This can result in self-restricted activity levels leading

to a reduction in physical function and social interactions, which can further increase falls risk.®

More severe fall-related injuries can have debilitating long term consequences.>® Approximately 10% of falls
resultin a fracture.* %’ The largest proportion (26%) of fall-related injuries that resulted in hospitalisation for
Australians aged 65 and older in 2012—-13 were injuries to the hip and thigh. Fractures of the neck of the
femur accounted for the majority of these (74%).%° Peri-prosthetic hip fractures (fractures that occur around
an implanted hip replacement prosthesis, commonly due to a fall) account for 20% of hip arthroplasty

revisions, which are associated with serious potential surgical risks and complications.®?

Hospitalisations for fall-related head injuries in Australia increased at a rate of 7% per year from 2002-03 to
2012-13.%° Over the period from 2007 to 2016, low falls (falls from standing, or no more than one metre in
height) accounted for 28% of traumatic spinal cord injuries in Victoria, Australia, with an average increase of
9% per year (95% Cl, 4-15%).%? Falls are associated with a threefold increase in the likelihood of being
admitted to a residential aged care facility after adjusting for other factors, indicating a substantial loss of
independence with activities of daily living.%® The mortality rate for those who have sustained fall-related
injuries is high, especially for hip fractures and head injuries.®* A recent systematic review and meta-analysis
of factors affecting mortality in older trauma patients found that low level falls were associated with an
almost threefold increase in mortality, compared with motor vehicle collisions (cumulative odds ratio 2.88,

95% Cl 1.26-6.60).%

Older people who have been injured as a result of a fall often require long stays in hospitals, frequently
involving more than one episode of admitted patient care.®® Transitions between acute and sub-acute
hospital departments, as well as community-based therapy and rehabilitation, are often required.®® The
average total length of in-patient stay per fall injury case is estimated to be 10 days.>? Older adults are often
accompanied by family members or friends to appointments and outpatient therapy, and supported post

hospitalisation, which has a societal impact owing to loss of work-time or other daily activities not only for



the patient, but also their carers.?® Despite this resource-intense support for those who have experienced a
fall, relatively few regain pre-fracture levels of mobility, and/or independent mobility after serious injury such

as a hip fracture.”

Falls among older people represent a substantial and increasing economic burden. In the US the direct cost
of fall-related injuries increased from USD$30.3 billion to USD$31.3 billion in the three years from 2012 to
2015.57 By 2051, the Australian total annual health costs from fall-related injuries is predicted to increase
almost threefold, compared with costs in 2001, to AUD$1375 million per annum.®® In Western Australia (WA)
the estimated cost of falls to the health system was AUDS$86.4 million in 2001-2002, with more than half of
this attributable to hospital inpatient treatment. This is projected to increase to AUDS181 million in 2021.%°
This upward trend in economic cost of falls for older community-dwelling people was also found in Victoria,
with an estimated AUD$213 million spent on falls in 2005-2006, rising to AUD$237 million in 2007-2008."°
The lifetime treatment costs associated with falls among older people in New South Wales (NSW) is estimated
at AUDS$559 million.”* Taken together, these substantial and increasing costs (and projections of future high

economic burden) highlight the need for effective policy and practice for falls and fall injury prevention.

2.2.3 Falls resulting in emergency department presentations

Despite the wide-reaching impact of falls on the whole healthcare system, this thesis focuses on the
substantial and unsustainable burden of falls on hospital emergency departments (EDs). The ED is a critical
point of access to healthcare for many older people who have had a fall.®® Falls are the leading cause of
hospital ED presentations for older people.”” 3 In 2014, approximately 2.8 million older adults presented to
an ED in the US with a fall. One study found that among those over the age of 70, one in six ED presentations
was because of a fall, with ED staff attending to an average of 4.4 fall cases a day. On average, 8.8 hours per
falls-related ED presentation were spent waiting for and receiving care.®® This is longer than an average
medical, nursing, or allied health worker shift and highlights the burden of falls injuries in a busy, time-
pressured environment with limited staffing resources. Data from one Australian hospital showed that the
direct medical costs associated with ED presentations after a fall and subsequent hospitalisation totalled
AUDS$11.2 million over a two year period (2007-2009).%¢ There is also a high rate of recurrent falls for people
presenting to ED with falls and being discharged home. Up to a third of those who present to ED with a fall

will fall again within 6 months,” 7* and approximately half will fall again within one year.®”*

Current guidelines recommend that older people should receive multi-factorial interventions following an
injurious fall. This includes exercise programs, home modifications and medication reviews based on risk
factors identified in individual assessment.” 1% ¢ Management of older people presenting to ED is sub-optimal,
however, with only 3% of older patients presenting to an Australian ED with a fall receiving guideline-
recommended care.’® A Canadian study reported a similar outcome, with only 4% of older people presenting
to ED with a fall receiving guideline care.”® The challenges associated with the ED, including time pressures

and competing priorities for ED staff, make this clinical environment a difficult place to initiate falls
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prevention assessment and intervention. One Victorian study reported that 45% of older people are
discharged directly home from ED.”” This provides an opportunity for risk assessment and initiation of
secondary falls prevention strategies.® Initiatives involving increased multi-disciplinary allied health team
activity within ED and post ED discharge for older people have been reported, with some focusing on falls
prevention. A systematic review and meta-analysis of ED to community transition strategies for older people
found that despite a variety of models being implemented internationally, there is limited evidence for their
effectiveness in reducing ED re-presentations, unplanned hospitalisations, or mortality.”® Given the
increasing burden of older people presenting to the ED with a fall, and the serious personal, societal and
economic consequences, this appears to be a missed opportunity for implementing effective strategies to

reduce future falls.

2.2.4 Fallsrisk factors

The ability to transfer and walk safely depends on integration and coordination among sensory (vision,
vestibular, proprioception), central and peripheral nervous, cardiopulmonary, musculoskeletal, and other
systems.?* Demonstrating the wicked nature of falls, over 400 falls risk factors have been identified.”® These
have been synthesised in a systematic review that included 74 studies investigating risk factors for falls
among community-dwelling older people.® Falls risk factors can broadly be categorised as either intrinsic or
extrinsic.®! Intrinsic risk factors include physiological changes such as impaired balance, vision, strength, or
cognitive changes.®? Extrinsic factors include environmental issues (such as inadequate lighting, unsecured
mats, and slippery floors), hazardous activities (such as climbing a ladder), as well as medication use.®% &
Most falls occur as a result of an interaction between intrinsic and extrinsic factors, and the presence of
multiple factors increase the risk of falls.® Falls risk factors can be further classified as modifiable (reversible
or changeable characteristics) or non-modifiable (such as age and sex). Modifiable risk factors are of most

interest when aiming to reduce the rate of falls and associated negative consequences, as these can be

targeted and potentially reduced or eliminated.®

Lord et al proposed an alternative classification of falls risk factors, dividing risk factors into
sociodemographic, balance and mobility, sensory and neuromuscular issues, psychological, medical and
environmental factors, and medication use.®> The odds ratios (ORs) estimating the association between these
risk factors and the likelihood of falls were generally higher for recurrent fallers than all fallers. Deandrea et
al. (2010) found the strongest falls risk factors were: history of falls (OR = 2.8 for all fallers; OR = 3.5 for
recurrent fallers), gait problems (OR = 2.1; 2.2), walking aids use (OR = 2.2; 3.1), vertigo (OR = 1.8; 2.3),
Parkinson’s disease (OR = 2.7; 2.8), and antiepileptic drug use (OR = 1.9; 2.7).8% Table 2.1 summarises the risk
factors most strongly associated with falls for all fallers (not limited to recurrent fallers) from Deandrea et
al.’s systematic review.® Risk of falling also increases with age: in the US in 2014, 27% of adults aged 65 to
74 years and 37% of adults 85 years or older reported a fall.®¢ Approximately 15% of falls result from a major

external event that would cause most people to fall. A similar percentage of falls result from a single



identifiable event such as syncope (fainting). However, most result from an interaction of multiple falls risk

factors (for example, a person with poor balance and vision who trips on a mat which results in a fall).>3

Table 2.1: Falls risk factors

Sociodemographic factors  Psychological & medical factors Medication use Mobility/ sensory factors
Advanced age Vertigo Sedatives Gait problems

Female Parkinson’s disease Antihypertensives  Visual impairment

Living alone Fear of falling Antiepileptics Hearing deficit

History of falls Comorbidity Polypharmacy *Strength and balance deficit
Physical disability Self-perceived poor health status

Use of a walking aid

This table is adapted from Deandrea et al.°

*Given the heterogeneity of measurement of strength and balance, Deandrea et al did not include these risk factors in their

review.80 Impaired strength and balance, however, have frequently been identified as risk factors for falls.>3 &7

2.2.4.1 Falls risk screening

Falls risk screens are tools used to identify an individual’s level of risk of falling, usually classified as low,
moderate, or high risk.’ These tools are often brief (three to five items) and quick to administer. Validated
multiple-item falls risk screening tools for community-dwelling older people include the FROP-Com (Falls Risk

for Older People - Community version) fall screening test and the Elderly Fall Screening Test (EFST).88 8

The simplest falls risk screen involves enquiring whether an older person has experienced any falls in the last
12 months. Although this is a strong predictor of future falls, this method provides limited information.
However, knowledge of an individual’s falls history may prompt an assessment of balance and mobility status.
Various valid and reliable quick tests can be used to gain more detailed information about balance and
mobility, such as the Timed Up and Go (a measure of speed of performance during functionally important

tasks which potentially threaten balance),*® and Sit-To-Stand (a functional measure of lower limb strength).%

This screening process is distinct from comprehensive falls risk assessments that facilitate falls prevention
interventions to be tailored to identified modifiable risk factors.> A number of multifactorial falls risk
assessment tools are available for use in community settings.® These include the QuickScreen which is a
multifactorial, reliable, and valid tool based on the sensorimotor functional model for falls prediction. Items
measured are: previous falls, medication use, vision, peripheral sensation, lower limb strength, balance, and
coordination,” and the FallScreen — Physiological Profile Assessment which is a validated five item tool that
provides detailed information on the physiological domains contributing to postural stability: vision,

peripheral sensation, lower limb strength, reaction time, and body sway.**

The FROP-Com is one tool recommended in the Australian Falls Prevention Best Practice Guidelines.® It

includes detailed assessment of 13 falls risk factors: falls history, medication use, medical conditions, sensory
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loss, feet and footwear, cognitive status, continence, nutrition, environmental factors, functional behaviour,
function, balance, and gait/physical activity. It was developed based on data from a sample of older people
presenting to Emergency Departments after a fall. High inter- and intra-rater reliability has been reported
and the tool has moderate accuracy to predict those at risk of future falls.®® %’ This is the falls risk assessment

tool used in the studies in this thesis.

2.3 FALLS PREVENTION PROGRAMS

2.3.1 Types of falls prevention interventions

Falls prevention can be categorised as a single intervention, such as exercise to improve balance, or a
combination of strategies, such as exercise and adjustment of medication.?” A combination of program
components can be delivered as a multifactorial intervention based on assessment of an individual’s falls risk
factors, or as a multiple component intervention where the same combination of strategies are given to all
participants.>® Interventions that contain a combination of components, whether in trials or in real-world
community or hospital settings, are known as complex interventions. Complex interventions are commonly
defined as interventions that comprise multiple interacting components.®® These components may include
the number and type of behaviour changes required, the degree of flexibility or tailoring of the intervention

allowed, and contextual issues such as the number and type of organisations involved.™

2.3.2 Evidence for falls prevention programs

Systematic reviews show that overall there is good evidence of effect for falls prevention interventions for
community-dwelling older people.>® 879190 There is high quality evidence that exercise reduces the rate of
falls.8”-99:190 The magnitude of this reduction varies from 19% for Tai Chi (rate ratio 0.81, 95% Cl 0.67 to 0.99),
to 34% (rate ratio 0.66, 95% CI 0.50 to 0.88) for multiple types of exercise, most commonly comprising
balance and functional exercises, plus resistance exercises.”® Programs that involve a moderate to high
challenge to balance and include a large total dose of exercise (more than three hours per week) have
particularly good effect.’®® However, when these exercise parameters were introduced to older adults
recently discharged from hospital,'®! this led to an increase in the number of falls, falls injuries, and
proportion of fallers. This has implications for safety considerations and may require an initially reduced dose

and intensity of exercise, with increased supervision, for those immediately post-hospital discharge.%?

Home safety assessment and modification interventions were found to be effective in reducing rate of falls
(rate ratio 0.81, 95% Cl 0.68 to 0.97), particularly for those at high risk of falling, for community-dwelling
older people.?” This evidence is conflicting, however, according to the findings of a more recent systematic
review that synthesised evidence of effective falls prevention interventions for older adults following recent

hospital discharge.!®> Naseri et al. found limited evidence that home hazard modifications reduced falls
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outcomes, although the intervention was more effective among a subgroup of participants who had a history

of frequent falls.%2

Withdrawal of psychotropic medication reduces the rate of falls (rate ratio 0.34, 95% Cl 0.16 to 0.73) but not
risk of falling.®” Vitamin D supplementation interventions also had mixed results, with a high dose being
associated with higher rates of fall-related outcomes.!®® A recent systematic review and meta-analysis of
vitamin D supplementation concluded that there is little justification to use vitamin D supplements to
maintain or improve musculoskeletal health.** This review has been criticised for excluding significant high
quality studies which have shown vitamin D supplementation to be of benefit to subgroups of older people,
especially those with low vitamin D levels, and those in residential care settings.'® Medication review and
education for older people, conducted by their general practitioner (GP), is associated with a reduction in
falls.’® This may be because medication review addresses issues besides drug use, including postural

hypotension, and increases doctors’ awareness of falls.

Mixed results have been reported for management of visual issues, with some interventions significantly
increasing the rate of falls, while others reduce the rate of falls.?” Cataract surgery for first eye surgery has
been shown to be effective at reducing the rate of falls and risk of fractures.®” An Australian RCT found that
when regular users of multifocal glasses used single lens glasses, falls were significantly reduced among those

who regularly took part in outside activities.'®

Multifactorial interventions (where component interventions differ based on individual risk assessment) and
multiple component interventions (where the same component interventions are provided to all people) for
older people living in the community reduce falls rates compared with a control group.>® This builds on the
findings of a previous review that found that multifactorial interventions that include individual falls risk
assessment reduces the rate of falls (rate ratio 0.76, 95% Cl 0.67 to 0.86).8” Multifactorial interventions may,
however, make little or no difference to the number of fallers, recurrent falls, fall-related fractures, fall-

related hospitalisations, or quality of life.>3

2.3.3  Falls prevention programs for those presenting at ED with a fall

Despite the strong body of evidence for falls prevention for community-dwelling older adults, when

specifically examining interventions for those presenting to an ED with a fall, the evidence is conflicting.'? 12

To date, 12 RCTs of falls preventions programs for older people who present to an ED with a fall have been
conducted, from six different European and Australasian countries.’ & 7> 109117 Thjs includes the RESPOND

trial that forms the basis of this thesis.' 2

Nearly all (11 of 12) of these studies included a falls prevention education component®- & 7> 109116 gnd referral

1, 6,75,109-114, 116, 117

to healthcare services, most included home modifications,” 1%°1%> half included exercise®

110,111, 114-116 3n( five targeted adjustment to medication.l 7> 110 11> 116 Three studies included the intervention

being delivered via a mix of telephone calls and home visits.» 109 111
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The methodological quality of these studies varied from moderate to high quality. A limitation common to
all 12 studies was the inability to blind the therapists or participants, which reflects the nature of therapy-
based trials, and three of the studies did not blind the outcome assessors to group allocation.” 113 115
Methodological strengths for all the 12 studies include characteristics of the RCT design, such as random

allocation to either the intervention or control group, and between-group comparisons for statistical analysis.

Pooled effects of these RCTs showed no reduction in the rate of falls with the use of multifactorial falls
prevention programs for older people who present to ED with a fall (rate ratio (RR) 0.78, 95%CI 0.58 to 1.05).!
A sub-group analysis, however, demonstrated that interventions that included treatment of risk factors,
rather than just referral-based intervention, showed a clinically important reduction in the rate of falls (RR

0.78, 95%Cl 0.58 to 0.93).**

The systematic review evidence specific to those who have presented to ED with a fall, or have recently been
discharged from hospital ** 12 conflicts with that of the more general population of community-dwelling older
people who have experienced a fall.>* 87100102 Thjs may reflect the varying care needs of different populations.
People who present to ED after a fall are generally older, frailer, and have more complex health and social
issues than those who do not present at ED.®® 118 This suggests that a modified approach to falls prevention

is required to meet the needs of those who present at ED with a fall.

2.3.3.1 RESPOND: a falls prevention program

RESPOND is a falls prevention program for older people who present to an ED with a fall, with the tag line
“Respond to the first fall to prevent the second”.™* All data used in the studies that comprise this thesis are
derived from an RCT of the RESPOND program. The multifactorial intervention included offering a selection
of one or more of only four evidence-based modules, rather than attempting to address all identified falls
risk factors. These four modules each comprised a key risk factor and selection of corresponding
management strategies. The RESPOND modules were: Better Strength and Balance (targeting physical
strength and balance deficits); Better Eyesight (targeting visual impairment); Better Bones (for those with
poor bone density); and Better Sleep (relating to long-term use of sedatives, specifically benzodiazepines or
z-drugs). The program was delivered with one initial home visit and subsequent telephone coaching calls over
six months, with the use of motivational interviewing to aid person-centred module choice and goal setting,
with individualised falls risk education and linkage to existing community-based services. For example, a
chosen goal may involve discussion with the participant’s GP to determine whether they need a serum
Vitamin D test; booking an appointment with their local optometrist for a vision test; or commencing a
strength and balance exercise program. The program was intended to be delivered by a RESPOND clinician
(allied health practitioner or nurse) using gain-framed, positive health messages and motivational

interviewing techniques.
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Adherence to falls prevention initiatives is notoriously low. Only half of community-dwelling older people are
likely to be adhering to recommended falls prevention interventions at 12 months.'*® Improved health
outcomes depend on behaviour change, and engaging individuals closely in their own personal health and
well-being.'?® Motivational interviewing (MI) is a behaviour change technique (BCT) increasingly being
applied to public health settings. Ml is defined as a ‘person-centred method of guiding to elicit and strengthen
personal motivation for change’.’?! The spirit of MI involves a collaborative approach, evoking the
participant’s motivation to change rather than trying to instil it.1?? Systematic reviews have shown that Ml
leads to more favourable results for a broad range of behavioural problems and diseases, and may lead to
improvements in physical activity for people with chronic disease, compared with traditional approaches

where advice is given in a didactic or paternalistic way by the healthcare professional.'?3 24

A further technique designed to encourage participation in health promoting behaviours is the use of gain-
framed messages, which emphasise the potential positive outcomes of adhering to healthy behaviours. This
is opposed to loss-framed messages which emphasise the disadvantages of non-adherence.?® Threatening
health-promoting information may be less effective for those who the message has high relevance.'?®
Emphasis on perceived benefits of preventive activities, rather than perceived risk of harm, is recommended
for promoting uptake of falls intervention strategies.’?” However, there may be a place for both styles of
message framing, with some older people believing that warnings about falls risks and consequences may be

necessary to elicit behaviour change.'?®

The planned impact of the RESPOND program was increased participation in falls prevention strategies, which
in turn was intended to produce the following key outcomes: reduction in the rate of falls; fall-related injuries;
ED re-presentations; and hospitalisations. As such, Ml techniques, using gain-framed health messages were
used by the RESPOND clinicians to maximise adherence to the program and participation in appropriate falls
prevention strategies. The gain-framed messages were also apparent in the colourful RESPOND paper
information pamphlets which corresponded with each of the four modules and encouraged participants to

‘Be Your Best’ (Figure 5.1).

While detailed information about the RESPOND RCT participants and methods will be provided in subsequent
chapters, a brief overview of the study is provided here. In order to test the effectiveness of RESPOND, an
RCT was conducted between March 2014 and July 2016, recruiting patients from two Australian hospital
EDs.»2 Baseline data were collected, including falls risk status using the FROP-Com, and health literacy ability,
using the Health Literacy Questionnaire (HLQ). Participants were community-dwelling people aged 60-90
years presenting to the ED with a fall and planned for discharge home within 72 hours. There were 430 people
included in the primary outcome analysis; randomised to the RESPOND group (n=217) or to the control group
(n=213). The control group received standard care including any investigations, assessments or referrals
organised by ED staff. At 12-month follow-up, the rate of falls per person-year was 1.15 in the RESPOND

group and 1.83 in the control (incidence rate ratio [IRR] 0.65; 95% Cl 0.43 to 0.99). The rate of fractures was
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0.05 in the RESPOND group and 0.12 in the control (IRR 0.37; 95% Cl 0.15 to 0.91). There was no difference

in fall injuries, ED presentations or hospitalisation outcomes between groups.!

2.4 PROGRAM EVALUATION IN HEALTHCARE

RCTs are accepted as the gold standard research methodology for determining the effect of an intervention
and answering the question “did it work?”® However, for complex interventions, such as RESPOND, RCT
results alone cannot provide information to answer the questions “how did it work?”, “why did it work?”,

“who did it work for?”, and “where else might it work?”%12°

Evaluation is broadly defined as “the process by which we judge the worth or value of something”.**° In a
health system with finite resources, and increasingly strained health budgets, it is important to have accurate
information in order to make decisions regarding appropriate allocation of funds, and optimise the efficiency
of health services. Information generated from program evaluations is useful for governments, policy makers,
researchers, healthcare managers and clinicians, stakeholders and funding bodies, as well as the patients and
communities receiving the health services. Program evaluation is considered to be the bridge between
research and clinical practice, facilitating translation of evidence into practice.®®! In recognition of this, the

Productivity Commission has called for improved healthcare evaluation in Australia.*?

There are numerous existing frameworks to guide program evaluations of health programs, with varying
categorisation of key stages and components.'*313> Broadly, program evaluations comprise three distinct

components: formative, process, and summative evaluations.!33 134

2.4.1 Formative evaluation

The formative phase refers to answering questions related to the relevance of the identified health problem,
and the practicality of different intervention methods.**® This usually includes a needs assessment, or gap
analysis, prior to program design and delivery, and informs the implementation design and strategy.’*” With
the RESPOND RCT, this phase of evaluation was conducted by the trial investigators prior to commencement

of this PhD project and therefore is not detailed in this thesis.

2.4.2 Process evaluation

Process evaluations explore the functioning of an intervention. They can provide insight into why an
intervention fails or has unexpected consequences, or why a successful intervention works and how it can
be optimised. A process evaluation nested inside a trial can be used to assess fidelity and quality of
implementation, clarify causal mechanisms, and identify contextual factors associated with outcomes.> %8 At
another level, it opens the door through which studies can be repeated, refined, and widely disseminated by

defining the conditions which need to be created for success in achieving program objectives.’® Process

14



evaluations are especially valuable alongside multi-site trials, where the same intervention may be

implemented and received in different ways.'*

The necessary components of a process evaluation have been extensively debated and synthesised in
different models, guidelines, and frameworks.% 138141 Degpite varying categorisation of process components,

common threads can be identified throughout the literature.

Implementation fidelity is a major component of process evaluation and measures the degree to which an
intervention was implemented as planned.'* The degree of implementation fidelity is usually determined by
comparison with a pre-determined standard, or protocol.’*® Several aspects of program delivery can be
measured.'* There is no consensus on the necessary components for evaluation of implementation fidelity.
This may reflect the fact that each program is unique, and a ‘one size fits all’ approach is not appropriate in
the context of diverse multifactorial interventions. Consistently cited implementation components are: reach

).141
’

(the proportion of intended target audience who participate in an intervention adherence (compliance

with recommended strategies);”® and dose (the amount of intervention provided).®

Moore et al developed the UK Medical Research Council (MRC) guidance for process evaluation of complex
interventions.®® Their guidance was informed by review and synthesis of influential evaluation theories and
frameworks and is intended to be used for process evaluation of public health interventions.®® In addition to
factors related to implementation fidelity, they proposed that participant responses to and interactions with
the intervention are critical to determine, as part of a construct they termed ‘mechanism of impact’. This has
parallels with the concept of ‘acceptability’ and ‘participant responsiveness’ detailed in previous

139,142 3nd closely aligns with the concept of ‘perceived relevance’.'* Carroll et al. proposed that

frameworks,
if a participant does not perceive the intervention to be personally relevant, then they are unlikely to engage
in the program, resulting in low implementation fidelity.’*° In addition to participant responses, other
mechanisms of impact include mediators (intermediate processes which explain subsequent changes in

outcomes), and unintended pathways or consequences.®

Finally, contextual factors are a key process evaluation component.®® 138 Context includes anything external
to the intervention that acts as a barrier or facilitator to its implementation, or its effects.® This may include
the attitudes and beliefs of those delivering or receiving the intervention, pre-existing circumstances and
skills, or organisational norms and resources.*1%* Implementation may vary from one context to another,
or an intervention may have different effects in different contexts, even if implementation remains
consistent.!#® |dentification and understanding of contextual factors, are therefore critical to interpreting the

findings of an evaluation, and generalising beyond it.*®

2.4.3 Summative evaluation

Summative evaluation is the assessment of the impacts and outcomes of implemented programs. It is used

to determine if the program objectives were met and usually occurs after program implementation.'** The
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definitions of impact and outcome vary in the evaluation literature, 13 and the two terms have been used
interchangeably. Impacts are also sometimes labelled as short term or intermediate outcomes.'*? Impact

evaluation in health promotion refers to immediately observable program effects.'*’

For the purpose of this thesis, the term ‘impact evaluation’ will be used to refer to the intermediate effect
that a health program has on the individuals involved.!*® The impact of interest in this thesis is participation
in falls prevention activities. Outcome evaluation shall be defined as determining whether the long-term goal
of program has been achieved. 1* The outcomes to be evaluated in this thesis are the rate of falls, fall injuries,

and ED re-presentations.

A further type of summative evaluation is economic evaluation. This provides valuable information related
to the cost-effectiveness of a program, to determine whether a program represents good value for money
and aiding decision-making for allocation of limited funds (see Appendix A: RESPOND economic evaluation
protocol). Economic evaluation is, however, beyond the scope of this thesis and will be reported separately
by the RESPOND project team. A recent systematic review of economic evaluations of falls prevention
programs for older people found that home assessment programs were the most cost effective type of
program for community-dwelling older adults (incremental cost-effectiveness ratios (ICERs)<USD$40,000/
quality adjusted life year (QALY)), although when a higher willingness-to-pay threshold of USD$100,000 was
applied, the majority of the remaining program types (exercise, multifactorial, other) were also cost-
effective.'® The willingness-to-pay threshold is the maximum amount society is willing to pay for gaining one
additional QALY following an intervention. A willingness-to-pay range of USD$50,000-$100,000 per QALY is
commonly used in the US, particularly for decisions about public reimbursement of pharmacological
treatments.’®® > When the ICER is lower than the threshold, the program is considered more cost-effective

than the control intervention.

2.5 PROGRAM EVALUATION OF FALLS PREVENTION PROGRAMS

This section provides a synthesis of the program evaluation components reported for falls prevention RCTs
that have targeted older people who presented to ED with a fall. There are 12 published RCTs, as detailed
above in section 2.3.3 ‘Falls prevention programs for those presenting at ED with a fall’. Excluding RESPOND,
none of the remaining 11 RCTs conducted a comprehensive multi-level mixed methods program evaluation
alongside the trial. Elements of program evaluation have been reported to varying degrees for these trials,

with one study conducting a detailed process evaluation alongside the RCT.112 152

Table 2.2 details the process factors reported for each of the 11 RCTs. The process factors reported are: reach,
adherence, dose, and timeliness of intervention delivery. Acceptability of the program and whether or not
barriers and facilitators to implementation are reported is also examined. Given the variability in defining

impact and outcome evaluations, these evaluation components are not reported in this table.
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2.5.1 Reach

The majority of studies reported the proportion of the intended target audience who participated in an
intervention of the study.® 7> 110, 112,113, 115117 Eqr the three studies that did not report reach,%® 111 114 the
number of participants screened for eligibility, and participant flow through the studies was reported, as
required by the CONSORT guidelines for reporting RCTs.2>® The lack of information, however, relating to the
proportion of older people who presented at ED and came into contact with the study, limits the conclusions
that can be drawn for the outcomes of these studies. Understanding the degree to which a program reaches
those in need is vital in order to determine whether a program sufficiently addresses an unmet public health
need, which in turn has implications for understanding program cost-effectiveness and for considering

healthcare budget implications.'#°

2.5.2 Adherence

Participant adherence to, or participation with, program components was reported in seven studies.® 19112

114,115, 117,152 |n these studies, the uptake of referrals and/or falls prevention recommendations ranged from
7% to 100%.'* Where adherence was reported, however, there was variability in the level of detail provided.
This may reflect the high degree of heterogeneity in specific interventions delivered. An Australian referral-
based intervention that used targeted referrals to existing community services and health promotion
recommendations reported that adherence was highest for occupational therapy (69%), physiotherapy (65%)
and podiatry sessions (64%) although overall adherence to recommendations was low (46%).° In addition,
control group contamination included 17% of standard care participants who were referred to physiotherapy
and 4% to falls clinics.® Collection of adherence information was valuable in understanding potential reasons

for the lack of effect of the intervention, compared with usual care.

In contrast, a Danish study that offered older people multidisciplinary assessment of falls risk factors,
followed by implementation of appropriate risk management strategies, reported ‘acceptance’ of suggested
strategies.™® For example, acceptance ranged from 71% for suggestions to use a gait aid to address impaired
balance, to 99% of participants accepting the advice to have their medications reviewed.'!® This information
suggests that the participants were willing to consider change. Adherence to these suggestions, however,
was not recorded. This limits the ability to differentiate between whether the trial was not effective at
preventing further falls because of an inherently poor program design, or whether the program was not

adhered to as intended.

A successful British trial (PROFET) comprising a medical and occupational therapy assessment with referral
to healthcare services significantly decreased the risk of further falls compared with usual care.”” However,
the study did not report details related to the referral or recommendations resulting from the assessments.

This lack of process information limits the capacity to make sound judgement regarding the critical success
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factors for this trial, and also reduces the repeatability of this program in other settings. This posed a

challenge to Hendricks et al. when attempting to recreate the PROFET trial in the Netherlands.!?

2.5.3 Timeliness

The timeliness of the intervention received may help to explain trial results. Five studies reported the
duration between baseline assessment and receiving the first intervention session, with timing ranging from
two weeks to two months.® 109 112113, 116 one RCT that found no differences between groups reported that
many services were not received until up to four months after their initial assessment.® This delay suggests
that timeliness in delivering the intervention may be a factor related to program success. A systematic review
of falls prevention programs for those who have attended ED with a fall suggests that delivering the

intervention within one month of the index fall may lead to more favourable results.?

2.5.4 Dose

Most studies reported elements of dose.’® 109 110, 112114, 116 This refers to the study reporting sufficient
information about the quantity of intervention provided. Dose was variously reported, which probably
reflects the variability in program designs and components. For example, Russell et al. referred participants
to existing community services (as opposed to providing an intervention), following a baseline falls risk
assessment.® As such, it is challenging to record the dose of intervention received. Gates et al. suggested that
high intensity interventions that provide direct action (rather than referral-based interventions) may be more
effective.’? The number of intervention sessions was recorded for most studies and ranged from one to 16
sessions.’® 109114, 116,117 The dyration of the intervention was recorded in three studies and ranged from two
to six months.10% 114115 A systematic review of the impact of exercise program characteristics on preventing
falls suggested that an adequate dose involves at least one home visit or telephone call per month and more

than two home visits in total.*>*

2.5.5 Mechanisms of impact and contextual factors

Beyond these basic process factors, only one study reported limited elements of mechanism of impact and
contextual factors — acceptability and barriers (not facilitators) to the program.’®? Furthermore, mixed
methods, incorporating both quantitative and qualitative data, are considered important for process
evaluations in order to best understand the complex factors influencing program implementation, such as
acceptability, barriers and facilitators.®® >> None of the 11 studies used a mixed methods design, thus limiting

our ability to understand mechanisms for the trial results.
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Table 2.2: Process evaluation components of RCTs of falls prevention programs for older people who
present to ED with a fall

Process evaluation component

Reach?®  Adherence® Dose® Timeli- Accept- Barriers’  Facilitators®
ness ability®

Study
Chu (2017)'® v v v
Close (1999)7 v v
Davison (2005)%° v v
Harper (2017)!
Hendriks (2008)12 152 v v v v v 4
Lightbody (2002)*3 v v v
Matchar (2017)'* v v
Russell (2010)° v v v
Shaw (2003)?° v v
Vind (2009)*® v v v

v v

Whitehead (2003)’

aReach: The proportion of intended target audience who participate in an intervention4!
bAdherence :Compliance with, or participation in, key intervention components’3

cDose: The quantity of intervention delivered®®

dTimeliness: Time from baseline assessment until first intervention session!

eAcceptability: The degree to which those involved in the program perceive it to be satisfactory?3
fBarriers: Factors that hinder the delivery or receipt of a program?

gFacilitators: Factors that aid, or enable program implementation®8

2.6 HEALTH LITERACY

There is a strong body of evidence linking health literacy to health outcomes.'*¢1%8 The term ‘health literacy’
was first introduced in the 1970s. % A recent systematic review identified and synthesised 17 definitions,'’°
and found that the WHO definition was one of three most frequently cited: “the cognitive and social skills
which determine the motivation and ability of individuals to gain access to, understand and use information

in ways which promote and maintain good health”.'” This is the definition of health literacy used in this thesis.

Low health literacy has been reported to be associated with increased mortality,’*"*”® hospitalisation,'’*
lower use of preventive healthcare services,’”> poor adherence to prescribed medications,**® and difficulty
communicating with health professionals, including engaging in participatory decision-making.’® '’ Poorer
knowledge about disease processes and self-management skills has also been found among people with
chronic conditions such as COPD, asthma, diabetes, cardiovascular disease and arthritis.®> 78 72 The
financial impacts of low health literacy have been estimated to range from USDS30 billion to USDS$73 billion
in 1998.18% A 2009 review estimated that limited health literacy accounted for an additional 3-5% of total

healthcare cost annually, or up to an additional USDS$7,798 per year for individual patients.'® Health literacy
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studies commonly include participants with chronic conditions such as COPD, asthma, diabetes,

cardiovascular disease and arthritis.16% 178 179

Suboptimal health literacy is a common problem worldwide, especially among older adults. Sixty percent of
Australians, and two-thirds of US citizens over the age of 65 lack basic health literacy skills.*®* 18 Functional
literacy is also important. It is through these skills of reading and writing that those who are literate are able
to participate more fully in society, with low functional literacy associated both directly and indirectly with a
range of poor health outcomes.'® Estimates of the proportion of the population in Organisation for Economic
Co-operation and Development (OECD) countries lacking functional literacy skills range from 7% to 47%. In

developing countries, these figures are much higher.'84

In response to this issue, health literacy has become an increasingly important focus in modern healthcare.
In developing and developed countries, health and social policies ensure health literacy is considered as a
key factor for optimising people’s ability to manage their health, and to maximise equitable access to health
services.’® 18 |n the US the Health and Medicine Division identified health literacy as a health priority.®
Similarly, in Europe, health literacy is highlighted as a critical component of population health through patient
empowerment.'8¢ 18" The Australian Commission on Safety and Quality in Health Care (ACSQHC) emphasises
that organisations need to align health literacy with the concept of person-centred care and integrate health

literacy into healthcare planning and evaluation.'®®

The mechanisms linking health literacy to health outcomes have been extensively debated.®2%# |t has been
suggested that health literacy influences patient outcomes through the individual’s ability to engage in self-
management skills, or participate in shared decision-making during healthcare interactions.!’”’ Lee et al
devised a simple model with four key interrelated constructs linking health literacy to health outcomes: (1)
disease and self-care knowledge; (2) health risk behaviour; (3) preventive care and physician visits; and (4)
compliance with medication.'® These factors all concern cognitive capabilities, skills and behaviours which
reflect an individual’s capacity to function in the role of a patient within the healthcare system. Paasche-
Orlow and Wolf expanded on this idea and suggested that the ability to utilise healthcare is influenced by the
person’s navigation skills, self-efficacy, perceived barriers, and degree of participation in decision-making, as
well as the health system’s complexity.?’ They also acknowledged the healthcare provider’s role in linking an
individual’s health literacy level to health outcomes, with the clinicians’ communication skills and teaching
ability, and degree of person-centred care delivered seen as important factors.?® Figure 2.1 presents an
overview of the mechanisms linking health literacy to falls prevention strategies, adapted from Lee et a/.*®

and Paashe-Orlow & Wolf’'s?® models.
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Figure 2.1: Mechanisms linking health literacy to health outcomes

Adapted from Lee et al.’s,18% and Paashe-Orlow & Wolf’'s20 models linking health literacy to health outcomes.

2.6.1 Health literacy and falls prevention

Despite the demonstrated links between health literacy and health outcomes, and resulting international
drives to address this, research on health literacy in the context of falls prevention is still very much in its
infancy. A recent qualitative study exploring the views and experiences of older adults with varying health
literacy levels who had attended a falls clinic**® found that tailoring communication to older adults’ individual
attributes and preferred learning styles was essential. They concluded that health professionals should be
aware of patients’ individual health literacy needs prior to commencing falls prevention rehabilitation.'®® A
US study found that for males, the number of falls and injuries decreased with higher health literacy.'** The
authors recommended that falls prevention education materials be developed with health literacy ability in
mind. Soh et al. studied the profiles of clients who used personal response systems (a form of assistive
technology for falls prevention).t”? Although they did not measure health literacy in their study, they
recommended that assessors for personal response systems consider the health literacy of eligible clients in

order to tailor their discussions about falls prevention interventions to meet the needs of the individual.?*?
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Consideration of health literacy when designing and implementing falls prevention programs for older adults
has the potential to improve clinician-patient communication, treatment adherence, health outcomes, and
quality of life.?! According to the terminology used for the MRC process evaluation guidance, health literacy

has the potential to be a significant ‘mechanism of impact’®®

within falls prevention program implementation.
Health literacy is, however, not mentioned in the ACSQHC's falls prevention guidelines for community,
hospital, or residential aged care settings.” 1% %% Furthermore, no previous studies have evaluated health

literacy in the context of older people who present to an ED with a fall.

2.6.2 Measurement of health literacy

The accurate measurement of health literacy is essential for translating policy into preventive health practice.
This allows for better identification of patient groups most in need of educational support; assists in tailoring

interventions; and provides metrics to evaluate progress.'*®

Health literacy is a complex and multi-faceted concept, which poses challenges for its measurement.'*® There
are many measurement tools available, measuring different components of health literacy, with varying
validity and reliability.’®” Widely used of measures for testing individual health literacy ability include the
Rapid Estimate of Adult Literacy in Medicine (REALM), which tests reading ability and pronunciation; The
Health Education Impact Questionnaire (heiQ): an outcomes and evaluation measure for patient education
and self-management interventions for people with chronic conditions,'*® the Test of Functional Health
Literacy in Adults (TOFHLA), which tests reading comprehension and numeracy;'* and the Newest Vital Sign
(NVS), which is a short clinical screening tool that assesses reading comprehension and numeracy using an
ice cream label.?® However, these tools generate very different results when administered concurrently,?®!
and have been shown to have substantial psychometric weaknesses.'97-20%293 A critical appraisal of 19 health
literacy indices showed that the underlying constructs varied widely across instruments, that they were not
based on a specific conceptual framework, and that they did not encapsulate the full breadth of the health
literacy construct.?? These issues reduce the validity of these tools and limit their usefulness in clinical

practice.

2.6.2.1 The Health Literacy Questionnaire

The Health Literacy Questionnaire (HLQ) was developed to address issues identified with previous tools and
is now widely used. The HLQ is recommended by the ACSQHC as it measures individual health literacy ability
more broadly than other more commonly used tools.’®® The HLQ contains 44 items that cover nine

conceptually distinct areas of health literacy: 2%
1. Feeling understood and supported by healthcare providers (four items);
2. Having sufficient information to manage my health (four items);

3. Actively managing my health (five items);
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4. Social support for health (five items);

5. Appraisal of health information (five items);

6. Ability to actively engage with healthcare providers (five items);

7. Navigating the healthcare system (six items);

8. Ability to find good health information (five items);

9. Understand health information well enough to know what to do (five items).

The measurement properties of the HLQ have been extensively evaluated, and the tool has been validated
for a number of settings and languages, including French, Dutch, German, Slovakian, Norwegian, and
Danish.2%21 What is valid in one clinical population, however, may not be so in another. It is necessary that
the measurement properties of a tool are sensitive to and appropriate for the context in which the tool is
used. No health literacy tool has been validated specifically for a population of older people who have
experienced a fall. Older people who experience a fall that leads to an ED attendance are often more frail,
with more health and social complexities, compared with those who do not attend the ED after a fall.* Given
the unique profiles of this patient population, it is imperative that an appropriate health literacy tool is
utilised if individual health literacy information is to be used and acted upon in a meaningful manner. The

HLQ was selected for use in the series of studies reported in this thesis.

2.7  RATIONALE FOR THE PhD RESEARCH

Falls are a serious, prevalent, and increasing issue for older community-dwelling people in Australia and
around the world. Those who present at ED with a fall are known to be receiving suboptimal care that does
not meet contemporary falls management guidelines. This places these individuals at high risk of subsequent
ED presentations for future falls. In complex programs, such as multifactorial falls prevention interventions,
a program evaluation approach is essential for appraising and understanding the ‘black box’ of intervention
components and their interactions. No comprehensive mixed methods program evaluation has been
conducted alongside RCTs of falls prevention programs for older people who present at ED with a fall. Where
evaluation components have been reported, the data were inconsistently defined and reported. Thus, the
critical success factors for reducing falls, falls injuries, ED presentations, and other health outcomes remain
unknown for this cohort. The first two studies in this thesis aim to address this gap in the literature through
a comprehensive mixed methods program evaluation (process evaluation, and impact and outcome

evaluation) of the successful RESPOND falls prevention program.

Health literacy may be one of many key factors contributing to patient outcomes following falls prevention

programs. Despite strong evidence linking health literacy with health outcomes for many health conditions,
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health literacy has not previously been evaluated in the context of older people who present at ED with a fall.
Furthermore, analysis of the measurement properties of a health literacy tool has not previously been
undertaken in this context. This information is important for determining whether the HLQ can be confidently
used to evaluate health literacy in this patient group. The HLQ was used in the RESPOND trial, and a detailed
evaluation of the HLQ for use among older people presenting to the ED after a fall is presented in study three

of this thesis.
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3 RESPOND PROGRAM EVALUATION PROTOCOL

This chapter comprises the published protocol for the RESPOND program evaluation.?!? This protocol details
the methods used for studies one and two: a process evaluation, and impact and outcome evaluation of the
RESPOND RCT, addressing the first two thesis objectives. The results of these studies are reported in
subsequent chapters and allow for conclusions to be drawn regarding the primary aim of this thesis — what

were the critical success factors for the RESPOND RCT?
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RESPOND: a patient-centred programme to prevent
secondary falls in older people presenting to the
emergency department with a fall—protocol for a
mixed methods programme evaluation

R L Morris,” C A Brand, "> K D Hill,®> D R Ayton," J Redfern,* S R Nyman,”
J A Lowthian,” A M Hill® C D Etherton-Beer,”®? L Flicker,”®® P C Hunter,"® "

A L Barker

ABSTRACT

Background Programme evaluations conducted
alongside randomised controlled trials {(RCTs) have
potential to enhance understanding of trial outcomes.
This paper describes a multi-level programme evaluation
to be conducted alongside an RCT of a falls prevention
pragramme (RESPONDS}.

Objectives (1} To conduct a process evaluation in
order to identify the degree of implementation fidelity
and associated barriers and facilitators. (2) To evaluate
the primary intended impact of the programme:
participation in fall prevention strategies and the factors
influencing participation. (3} To identify the factors
influencing RESPONDG RCT outcames: falls, fall injuries
and emergency department (ED) re-presentations.
Methods/design 528 community-dwelling adults
aged 60-90 years presenting to two EDs with a fall will
be recruited and randomly assigned te the intervention
or standard care group. All RESPOND participants and
RESPOND dlinicians will be included in the evaluation.
A mixed methods design will be used and a programme
logic model will frame the evaluation. Data will be
sourced from interviews, focus groups, guestionnaires,
clinician case notes, recruitment records, participant-
completed calendars, hospital administrative datasets
and audio-recordings of ntervention contacts.
Quantitative data will be analysed via descriptive and
inferential statistics and qualitative data will be
interpreted using thematic analysis.

Discussion The RESPOND programme evaluation will
provide information about contextual and influencing
factors related to the RESPOND RCT outcemes.

The results will assist researchers, clinicians and policy
makers regarding decisions about future falls prevention
interventions. Insights gained may be applicable to a
range of chronic conditions where similar preventive
intervention approaches are indicated.

Trial registration number This pregramme
evaluation is linked te the RESPONG RCT which is
registered with the Australian New Zealand Clinical Trials
Registry (ACTRN12614000336684).

BACKGROUND

Falls are a serious problem among community-
dwelling older people and represent the leading
cause of emergency department (ED) presentations
for older adults.! Following an ED presentation for
a fall, up to half of cases will experience subsequent

falls, often resulting in detrimental physical and
psychological consequences.”™ Various falls pre-
vention approaches have reduced falls within the
clinical trial setting.® However, there was a signifi-
cant increase in age-standardised fall-related hospi-
talisation rates for older people from 1999-2000
to 2010-2011, according to Australian data.”
Similarly, a recent US study estimated that the
number of fall-related injuries treated in ED
increased from 1.6 million in 2001 to 2.4 million
in 2012 and may increase to 5.7 million by the
year 2030 for adults aged 65 and over.® These
upward trends suggest that favourable trial results
are not being sufficiently translated to practice.

Falls are often the result of a complex mix of
physiological, medical, behavioural and environ-
mental risk factors.” Individual characteristics, such
as socio-demographic factors, are also associated
with risk of falling.’® Effective falls risk manage-
ment is a multi-component process, with best prac-
tice guidelines recommending early screening to
detect risk factors and implementation of tailored
interventions taking into account individual prefer-
ences in order to address the necessary changes.” ™%
Key components influencing the success or failure
of a programme are the rate of participation in and
adherence to recommended falls prevention strat-
egies among those receiving the intervention.!?
Adherence to multifactorial interventions has
varied, ranging from 28% to 935% for individual
components.™* Lack of perceived personal relevance
may partially explain poor participation rates, and
has been expressed by up to 34% of older adults
when provided with details of evidence-based falls
prevention strategies.”> Conversely, acceptability of
interventions, including perceived relevance and
benefit, and involvement in decision-making, has
been shown to facilitate participation.*® In addition,
health literacy contributes to the capacity of an indi-
vidual to partake in preventative health pro-
grammes.’” As 50% of older Australians are likely
to have inadequate health literacy,”® this may be a
substantial factor related to participation in falls pre-
vention strategies. Given the number of inter-related
factors involved, it is often difficult to identify the
key individual characteristics, participatoty factors
and programme components responsible for facili-
tating or inhibiting a reduction in falls from clinical
trial results alone.
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Understanding of trial results can be enhanced by conducting
a programme evaluation.’® 2® Evaluations can be conducted on
a number of levels including process (the degree of, and factors
that influence, implementation fidelity),>" >? impact (changes in
specific participant behaviours, knowledge or skills)*® and
outcome (whether or not a programme achieved its goals, and
why).*! Comprehensive programme evaluations are especially
pertinent for multicentre trials where there is a risk that the
same programme may be implemented and recefved in different
ways.”” However, despite the value of conducting comprehen-
sive programme evaluations alongside falls prevention trials,
there is limited evidence of this occurring.

Elements of process evaluation have been reported alongside
three randomised controlled trials (RCTS) of falls prevention pro-
grammies targeting cognitively intact older adults who have pre-
sented to the ED with a fall® 2* 26 None of the three trials
demonstrated a significant reduction in falls between the interven-
tion and standard care groups. However, evaluation of process
factors allowed for some explanation of the trial results. Two of the
studies reported adherence to falls prevention strategies, with com-
parison between the intervention and control groups® 2% A
referral-based intervention reported that adherence was highest for
occupational therapy, physiotherapy and podiatry, and lowest for
written and oral advice. In addition, control group contamination
included 17% of standard care participants referred to physiother-
apy and 4% to falls clinics.® Similarly, a Dutch study involving a
geriatric assessment and multifactorial interventon repotted that
control group contamination was a possible factor influencing trial
results.”® In contrast, a process evaluation of a Dutch version of the
successful British PROFET trial did not report participation in falls
prevention strategies for the control group, despite discussing the
possibility that the lack of contrast between groups may have been
a factor explaining the lack of favourable trial results.”> However,
the evaluation did comprise a number of additional process evalu-
ation elements, allowing the authors to conclude that the multidis-
ciplinary programme was largely implemented according to
protocol, and was acceptable to those delivering and receiving the
programme. The authors concluded that lack of effectiveness was
potentially due to the relatively low number of referrals and recom-
mendations ensuing from the suggestion to contact their general
practitioner (GP) for ongoing management.

No impact evaluations of RCTs of falls prevention pro-
grammes targeting older adults presenting to the ED with a fall
have been conducted. However, a non-randomised pretest
post-test study evaluated the impact of peer-presented education
sessions on falls-related attitude, knowledge and behaviour of
older people.?’ The study demonstrates the value of conducting
an impact evaluation, as a number of recommendations were
made for effective targeting of future falls prevention pro-
grammes. Evaluations of factors associated with RCT outcormnes
are also not evident in the current literature related to falls pre-
vention programmes targeting older people presenting to the
ED with a fall. Identification of associations between certain
participant characteristics and trial outcomes can provide insight
into which subgroups of participants the intervention is most,
and least, effective for. One German RCT of an intervention
comprising a gerlatric assessment and home visit conducted a
subgroup analysis and found that the intervention was most
effective for participants who reported having had two or more
falls during the year before recruitment into the study.”
Although falls history is an important factor to consider, evalu-
ation of a number of other participant characteristics, such as
health status, socio-demographic and health literacy factors, may
provide deeper understanding of trial outcomes.*® 17 1%

This paper describes a mixed methods process, impact and
outcome evaluation to be conducted alongside an RCT of a falls
prevention programme—RESPOND. RESPOND is a patient-
centred intervention designed to improve older persons’
participation in falls prevention strategies through delivery of
patient-centred education and behaviour change strategies.
The proposed evaluation intends to provide insight into the
contextual and influencing factors related to the RESPOND
RCT outcomes. Results of this study may be applicable to other
falls prevention programumes, as well as a range of chronic con-
ditions where similar preventive intervention approaches are
indicated.

OBJECTIVES
1. For the process evaluation we will:

A. Assess the degree to which RESPOND was implemented
as planned.

Identify barriers and facilitators to implementation from
the perspectives of those delivering and receiving the
intervention.

2. For the impact evaluation we will:

A, Identify whether RESPOND increases participation in
falls prevention strategies, and factors influencing partici-
pation among the intervention group, compared with
standard care.

Determine the degree to which participant characteristics
and RESPOND programme factors are associated with
patticipation in falls prevention strategies.
3. For the outcome evaluation we will:
A. Determine the degree to which participant character-
istics, participatory and RESPOND programme factors
influence falls, fall injuries and ED re-presentations.

B.

METHODS/DESIGN

Study design

Overview and purpose of the logic model

The evaluation will be conducted alongside an RCT of the
RESPOND programme and will apply a convergent parallel
mixed methods design.”™ Data collected as part of the RCT will
be used in addition to data collected specifically for programme
evaluative purposes. A logic model (figure 1) that outlines each
component of the RESPOND programme was mapped as a
framework to guide and inform the evaluation. The model
articulates relationships between inputs (resources available for
the programme), activities conducted with these resources,
outputs (products of the programme activities), impacts (specific
changes in participants’ behaviour) and outcomes (fundamental
change occurring as a result of the programme).

Levels of evaluation and how they relate to the logic model

Three levels of evaluation will be conducted: (1) process, (2)
impact and (3) outcome. The process evaluation relates to
implementation fidelity and corresponds with the inputs, activ-
ities and outputs in the logic model. The impact evaluation
focuses on factors related to achieving the primary intended
behavioural change: increased participation in falls prevention
strategies. The outcome evaluation will identify subgroups for
which the RESPOND programme is most and least effective in
terms of reducing falls, fall injuries and ED re-presentations.
The impact and outcome evaluations correspond with their
respective columns in the logic model. The evaluation plan is
summartised in table 1.
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Study protocol

RESPOND RCT

Study design details of the RESPOND RCT are described else-
where.”” In sumimary, a single-blind multcentre RCT of the
RESPOND falls prevention programime, compared with stand-
ard care, will be conducted. The comparator group will con-
tinue to receive standard care from all health professionals
involved in their management within the ED and primary care
setting during the 12-month follow-up.

Participants and setting

All participants in the RESPOND RCT will contribute to the
programme evaluation. The RCT will recruit 528 community-
dwelling persons aged 60-90 years who present over a
12-month period to two tertiary referral EDs in Perth and
Melbourne, Australia, with a fall and who are planned to be
discharged directly home from the hospital within 72 h.

RESPOND RCT outcomes and data collection
A number of outcomes will be reported for the RESPOND
RCT. However, for the purpose of the programme evaluation,
factors related to only three trial outcomes will be analysed.
These outcomes are falls, fall injuries and ED re-presentations
per person-year in the 12 months after recruitment, A fall is
defined as per the WHO: ‘an event resulting in a person coming
to rest inadvertently on the ground, floor or other lower
level’.*® A fall injury is any physical harm resulting from a fall.
Hospital administrative dara will be audited to determine the
number of ED presentations that occur during the 12-month
follow-up. Participants in both groups of the trial will complete
monthly calendars documenting details of any falls, fall injuries
and ED presentations on a daily basis. All participants will
receive a monthly telephone call from a RESPOND outcome
asscssor to verify information recorded on calendars. The
outcome assessors will be blinded to group allocation.

The RESPOND intervention
The key inputs, activities and intended outputs of the
RESPOND programme are summarised in the logic model

(figure 1). The RESPOND intervention comprises four modules
related to cvidence-based falls risk factors and their associated
management strategics. The risk factors targeted in RESPOND
are: strength and/or balance impairment; vision impairment;
long-term use of benzodiazepines or z-drugs; and poor bone
health. The intervention will be delivered by health profes-
sionals experienced in falls prevention and trained in motiv-
ational interviewing and bchaviour change strategies. They will
provide education and coaching to participants in the interven-
tion group via an initial face-to-face home visit and follow-up
telephone calls. Education and coaching will focus on positive
health messages and participant-centred care to optimise partici-
pant engagement and participation in strategies to decrease falls.

Planned dosage of intervention

The dosage according to protocol is an initial 45 min
face-to-face session within 2 weeks of ED discharge, with the
first coaching phone call made within 2 weeks of the initial visit
and the sccond within 3 months. Remaining phone calls will
occur at intervals that allow progress towards goals. There will
be a minimum of two follow-up phone calls with each call
lasting approximately 45 min, Each participant will receive an
average of 10 h of coaching over a 6-month period.

Objective 1: process evaluation
The degree to which RESPOND was implemented as planned
Assessment of implementation fidelity aims to document how
the intervention is delivered and received, and compare this
with intended implementation. For this objective, the domains
to be evaluated are: the reach, delivery of (in terms of content
and dosage) and adherence to the RESPOND intervention.
Reach refers to the proportion of intended target audience
who participate in an intervention.®' Hospital admitted episode
and ED administrative data will be audited to identify the
number of potentially cligible study participants and reported in
the RESPOND RCT outcome paper. The process evaluation will
add to this by identifying the proportion of eligible participants
who declined to participate in the trial and the reasons stated for

Inputs — Activities — Qutputs —_— Impacts B outcomes
( R ' ) - R '

*Human sClinical contact: *Shared decision- sIncreased *Decrease in falls
resources: Face-to-face/ making between participation in rates
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clinicians, trained *Data participant activities related injury
in falls prevention collection/falls *Module(s) chosen sIncreased linkage rates
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.

change support
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Figure 1

RESPOND programme logic model. ED, emergency department; GP, general practitioner.

Morris RL, et af. Inf Prev 2014;0:1-8. doit10.1136/injuryprey-2014-041453

28




Downloaded from http://injuryprevention.bmj.com/ on November 12, 2014 - Published by group.bmj.com

Table 1 RESPOND programme evaluation plan
Timing of data
Objective Evaluation component Data source collection
1. Process evaluation
(a} Assess the degree to which RESPOND was implemented as planned Implementation fidelity: reach Recruiter records Recruitment
Hospital administrative data 12 months
Implementation fidelity: content Clinician records 6 months
Audio-recordings of dlinician— 6 months
participant contacts
Implementation fidelity: dosage Clinician records 6 months
Implementation fidelity: adherence Clinician records 6 months
{b} Identify barriers and fadlitators to implementation from the Barriers and facilitators, acceptability,  Participant questionnaire 6 months
perspectives of those delivering and receiving the intervention perceived relevance, perceived (intervention}
benefit
Barriers and facilitators to achieving  Participant focus groups 6 months
RESPOND goals (intervention}
RESPOND dinician interviews 12 months
Clinician records 6 months
RESPOND clinician training and RESPOND dinician interviews 12 months

2. Impact evaluation

(a} |dentify whether RESPOND increases participation in falls prevention
strategies, and factors influencing participation among the
intervention group compared with standard care

(b} Determine the degree to which participant characteristics and
RESPOND programme factors are associated with participation in
falls prevention strategies

3. Qutcome evaluation

(a} Determine the degree to which participant characteristics,
participatory and RESPOND programme factors influence falls, fall
injuries and ED re-presentations

support

Participation in falls prevention
strateqies

Participant characteristics

Programme factors

Participation in falls prevention
strategies

Participant characteristics
Participation in falls prevention
strateqgies

Programme factors

Falls and falls injuries

ED re-presentations

Participant-completed calendars
(intervention and standard care}
Participant questionnaire
(intervention and standard care}
Hospital administrative data
FROP-Com

Health Literacy Questionnaire
Initial clinician interview with
participant

As per objective 1a

As per objective 2a

As per objective 2b
As per objective 2a

As per objective 1a
Participant-completed calendars
(intervention and standard care}
Participant-completed calendars
(intervention and standard care}
Hospital administrative data

6 and 12 months

12 months

Baseline
Baseline
Baseline
Baseline

6 months
6 and 12 months

Baseline
6 and 12 months

6 months
6 and 12 months

6 and 12 months

12 months

ED, emergency department; FROP-Com, Falls Risk for Older People—Community setting.

declining. This includes differentiation between declining to par-
ticipate in a research project and declining to participate in a falls
prevention programme. The primary reason stated by patients
for declining to participate is also captured. This information
will be collected by RESPOND recruiters. Reasons expressed for
exiting the study prematurcly will also be collected by
RESPOND clinicians and outcome assessors as appropriate.
Evaluation of delivery will be divided into two subcategories:
content and dosage. Content refers to the delivery of each indi-
vidual component of the RESPOND programme tailored to the
individual participant. This includes the provision of education
related to falls risk factors and their management, application of
motivational interviewing techniques, shared decision-making
leading to choice of module(s) and goal setting, and coordination
of referrals to appropriate community services (as per ‘activities’
and ‘outputs’ in figure 1). Clinician—participant contacts will be
audio-recorded, where written consent has been obtained, in
order to evaluate the proportion of key RESPOND elements
delivered. In all, 10% of randomly selected intervention audio-
recordings will be used for analysis. The degree of participatory
decision-making will be evaluated by applying the Rochester

Participatory Decision-Making Scale.*” This tool relates closely
to the focus of RESPOND as a patient-centred programme and
includes items such as the clinician clearly explaining the relevant
issues, discussing uncertainties, clarifying agreement, examining
bartiers and asking open ended questions. This tool has been
found to be valid and reliable in a study of physician—patient
communication with primary care physicians.*>  Other
RESPOND components, such as provision of education and
application of motivational interviewing techniques, will be eval-
uated using qualitative methods (see analysis for details). The
proportion and type of discussions that occur beyond the scope
of RESPOND during the intervention contacts will be also be
evaluated through analysis of the audio-recordings.

Dosage of intervention delivered will be evaluated for all
intervention participants and compared with the planned
dosage of delivery (detailed above). This will include informa-
tion related to the timing, frequency and total number of inter-
vention contacts made by the RESPOND clinician per
participant, as well as total duration of participation in the inter-
vention (maximum 6 months). Dosage data will be obtained
from clinician records.
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Adherence refers to the extent to which the intervention
participants actively engage with and act on agreed recommenda-
tions.”? Data collection will include the number and type of
modules chosen, the number and type of goals chosen, and man-
agement strategies chosen to address the goals. Participant-reported
achievement of agreed actions to address goals will be captured and
recorded by RESPOND clinicians for all intervention participants.

Barriers and facilitators to implementation

I order to understand the reasons for the degree of implementa-
tion fidelity established above, barriers and facilitators will be
identified from the perspectives of those delivering and receiving
the intervention. This will include exploring domains such as
acceptability of the programme content, including the modules
and written and verbal education provided; programme delivery
in terms of dosage and delivery mode (combination of home visit
and telephone contacts); and the patfent-centred health-coaching
delivery style. Perceived benefit and perceived relevance of the
RESPOND programme will also be evaluated.

Data will be collected from a number of sources. As part of
the intervention delivery, clinicians will ask participants to iden-
tify barriers and facilitators to achieving RESPOND goals. This
will be recorded in clinician notes, in the form of ‘tick box’
options including commonly identified barriers and facilita-
tors.'® Additional free text options will ensure barriers and facil-
itators beyond preanticipated responses are captured.

All intervention participants will also receive a questionnaire
on completion of the RESPOND programme (6 months from
commencement). This will seek feedback related to evaluation
domains including barriers and facilitators to participation in
the RESPOND programme, acceptability of the content, dosage,
delivery mode, and perceived benefit and relevance of the pro-
gramme. The survey instrument will be developed by the
research team and will include a series of statements with
5-point Likert scale response options (strongly agree to strongly
disagree). Additional free text options will be included in the
questionnaire. The questionnaire will be posted or emailed
(depending on the preferred communication method of the par-
ticipant identified at recruitment). The timing of the question-
naire aims to reduce the potential for recall bias.

RESPOND dlinicians will be individually interviewed at
12 months from commencement of the trial using a semistruc-
tured interview template in order to ascertain information
related to their experience delivering the RESPOND pro-
gramme. Evaluation domains that will be explored will be
similar to those explored in the intervention participant ques-
tionnaires to allow for triangulation of evaluation domains. In
addition, opinions related to the content, timing and frequency
of RESPOND training and support will be sought. All consent-
ing RESPOND clinicians employed throughout the trial period
(a minimum of five) will be included in the programme evalu-
ation. As data from the perspective of those delivering the inter-
vention are qualitative, this sample size is considered to be
sufficient for the purpose of analyses.

RESPOND intervention participants who have completed the
programme will be invited to take part in a focus group. Focus
groups consisting of 8—10 participants will be conducted at both
trial sites using a semi-structured template exploring the evalu-
ation domains included in the participant questionnaire. Quota
sampling will ensure a broad range of participants according to
socio-demographic and health status factors and will consider
(but not be limited to): gender, age and falls risk profile. Falls
risk profile will be determined and categorised as mild, moder-
ate or high as per the Falls Risk for Older People—Community

setting (FROP-Com) which will be administered to all partici-
pants at baseline.** ** The sample size for the focus groups will
ensure saturation of themes has been reached. In the instance of
certain socio-demographic groups of participants being unable
to attend focus groups, purposive sampling will be conducted to
target missed groups, and individual telephone interviews will
be conducted, following the same semistructured template as
described above for focus groups. All interviews and focus
groups will be audio-recorded and field notes taken. It is
expected that at least four focus groups will be required per
RCT site (eight in total).

Objective 2: impact evaluation

Participation in falls prevention strategies

An increase in participation in falls prevention strategies is the key
intended impact of the RESPOND programme. Measurement of
participation will be consistent for all impact and outcome evalu-
ation objectives and is defined as the rate of GP; physiotherapy;
occupational therapy; falls clinic/ specialist; geriatrician; optom-
etrist; and ophthalmologist appointments attended by RESPOND
participants (control and intervention). This information will be
captured alongside RESPOND RCT data, in the participant-
completed monthly calendars and telephone calls. These specific
strategies were chosen as they correlate with managetnent strategy
options recommended in the RESPOND falls risk factor education
modules. Estimation of participation in falls prevention strategies
is powered to detect a significant difference in participation rates
between the intervention and control groups in the 12-month
follow-up. Assuming a control group participation rate of 5.7
appointments attended per person-year,® >¢ the minimum percent-
age change in participation that can be detected with 80% power
at the 590 level of significance is 12.5% when taking into account
the sample size for the RESPOND RCT (n=528).

Data related to specific falls prevention strategies, such as
vitamin D tests, duel-energy X-ray absorptiometry scans and
home environment assessments are not captured in the calen-
dars as these may prompt behaviour change in the control parti-
cipants and therefore be a potential source of contamination. In
addition, as RESPOND is focused on four evidence-based risk
factors and corresponding management strategies, participants
may be invelved in other falls prevention strategies beyond the
scope of RESPOND. In order to capture this additional partici-
patory data, a questionnaire will be sent to all participants
(intervention and control) at 12 months. The questionnaire will
ask a series of open and closed questions related to participation
in a broad spectrum of falls prevention strategies including
vitamin D tests and supplementation; duel-energy X-ray absorp-
tiometry scans; home environment assessments; consultation
with medical specialists; and participation in home andfor
community-based exercise. Perceived barriers and facilitators to
participation in falls prevention strategies will also be explored.
Data from the 12-month questionnaire will provide valuable
insight into standard care available in the community. The
timing of this questionnaire aims to reduce the chance of influ-
encing participant behaviour during the trial period.

Participant characteristics, RESPOND programme factors and their
influence on participation in falls prevention strategies

This component of the impact evaluation will identify relation-
ships between certain participant characteristics, RESPOND pro-
gramme factors, and higher or lower levels of participation in
falls prevention strategies. Key patticipant characteristics will be
identified at baseline and will include: age; gender; lives alone;
level of independence; falls risk status; falls history; employment
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status; comorbidities; and health literacy. Falls risk status, falls
history (past 12 months) and comorbidities will be determined
by the FROP-Com. Health literacy will be determined by the
Health Literacy Questionnaire.*> Whether the participant lives
alone, employment status and level of independence will be
determined at baseline assessment through clinician interview
with the participant. Age and gender will be determined from
hospital records at the point of recruitment. Exploratory analysis
will be undertaken to determine if there are any other significant
factors associated with participation in falls prevention strategies.
RESPOND programme factors include the intensity, frequency
and duration of intervention delivered, modules chosen and
goals achieved. This information will be available from the
process evaluation detailed above (objective 1). Participation will
be assessed by combining data pertaining to health service utilisa-
tion (as described in objective 2a).

Objective 3: outcome evaluation

Participant characteristics, participatory and RESPOND programme
factors and their influence on falls, fall injuries and ED
re-presentations

It is important to understand for whom a falls prevention pro-
gramme Is best and least effective for in terms of achieving trial
outcomes. This allows for increased effectiveness and efficiency
in future application of the programme. This analysis will iden-
tify the associations among participant characteristics and par-
ticipatory factors (as determined in the impact evaluation),
RESPOND programume factors {as determined in the process
evaluation) and the main outcomes for the RESPOND RCT,
falls, fall injuries and ED re-presentations, to enhance the under-
standing and value of the trial results. Data related to these
three trial outcomes will be obtained from RESPOND RCT
data collected via participant calendars, verified with monthly
phone calls from an outcome assessor, and hospital administra-
tive data (as described above for RESPOND RCT outcomes and
data collection).

Inter-site comparison

An inter-site comparison will be conducted for each objective in
order to determine site-specific similarities and differences. As
the trial includes two Australian states, state-specific variations,
such as geographical, political and economic factors, as well as
hospital specific variations such as organisational structure,
funding, and culture may influence the success of the
RESPOND RCT. An inter-site comparison will allow for conclu-
sions related to the generalisability of the programme to a wider
population.

Data analysis and synthesis

Quantitative analysis

The data will be analysed in two separate stages: primary and a
secondary analysis. The primary analysis will compare the par-
ticipation in falls prevention strategies between the control and
intervention groups at 6 and 12 months post baseline.
Differences between groups will be compared using negative
binomial regression. Secondary analyses include descriptive sta-
tistics of process measures (reach, delivery and adherence), such
as mean, SD, frequency and proportion to be calculated as
appropriate. We will assess differences in participation, falls, fall
injuries and ED re-presentations across covariates by adding a
treatment group by covariate interaction term to the negative
binomial regression models. Covariates to be considered in the
analysis include: age; gender; lives alone; level of independence;
falls risk status; falls history; employment status; comorbidities;

and health literacy. A variable for adjustment by site will be
included in all analyses. A significance level of p<0.05 will be
used. Stata software will be used to analyse quantitative data.

Qualitative analysis

Qualitative data will be transcribed and coded by two members
of the research team and thematic analysis will be used to
analyse the data. An inductive approach will be used to analyse
focus groups, interviews, qualitative aspects of questionnaires,
and free text options in recruiter and clinician notes. Both a
deductive and inductive approach will be used to analyse the
intervention audio-recordings. A deductive approach will be
applied to determine the degree to which RESPOND clinicians
adhere to key RESPOND activities, as per the logic model
(figure 1). This includes provision of education, application of
motivational interviewing techniques and facilitation and coord-
ination of services. An inductive approach will allow for identifi-
cation and analysis of clinician—participant interactions beyond
the scope of RESPOND. If at any stage consensus canhot be
reached, a third researcher will review those aspects.’® NVivo
software will be used to facilitate management of the qualitative
data and analysis.

Integration of quantitative and qualitative data

Quantitative and qualitative data will be triangulated, sum-
marised and interpreted. The extent to which, and in what
ways, results from the two types of data converge, diverge,
relate to each other andfor produce a more complete under-
standing will be reported and discussed.

Ethics

Ethics approval was obtained from each of the participating hos-
pitals, Alfred Health (HREC 439/13) and Royal Perth Hospital
(REG 13-128), Monash University Human Research Ethics
Committee (MUHREC CF13/3865-201300) and Curtin
University HREC (HR 43/ 2014). Ethics approval covers both
the RESPOND RCT and programme evaluation.

DISCUSSION

This paper details a mixed methods programme evaluation to
be conducted alongside an RCT of a patient-centred falls pre-
vention programme—RESPOND. The evaluation aims to
address the lack of comprehensive multi-level evaluations con-
ducted alongside RCTs of falls prevention programmes targeting
older adults attending the ED with a fall. The results of this
evaluation will assist in explaining the RESPOND RCT results,
including subgroup analyses identifying factors associated with
better or worse outcomes, in order to effectively and efficiently
target limited resources for future falls prevention research and
practice. Insights into the coaching style of programme delivery,
including education, patient-centred decision-making and motiv-
ational interviewing, have potential to be transferable beyond
the realms of falls prevention and may contribute to policy and
practice for a range of chronic conditions where similar prevent-
ive intervention approaches are indicated.

There are a number of methodological strengths to this pro-
gramme evaluation. Using a mixed methods design which incor-
porates both quantitative and qualitative data allows for a richer
understanding of the RESPOND programme than either
method alone. Conducting the evaluation alongside an RCT has
the advantage of planning for timely and appropriate data col-
lection, in synergy with RCT data collection. In addition, the
study design allows for comparison between the control and
intervention group, providing information on the relative
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benefits of the RESPOND intervention above current standard
care provided to patients.

Triangulation of data from both the clinician and participant
perspectives will allow for insights into any similarities or dis-
crepancies between the viewpoints of those delivering and receiv-
ing the programme, increasing internal validity of the study. The
use of audio-recordings of intervention contacts in addition to
patticipant and dinician reported data will reduce the impact of
recall and reporting bias, further adding to the validity of the
findings. Furthermore, an inter-site comparison will facilitate
conclusions related to the generalisability of the programme.

CONCLUSION

This multi-level programme evaluation will add value to the
RESPOND RCT results and address the current gaps in litera-
ture related to comprehensive programme evaluations of falls
prevention programmes. The results of this study will inform
health service decision makets regarding fmplementation of pol-
icies and practice for falls prevention initiatives for older adults
who require an ED attendance. Insights gained will potentially
be applicable to a range of chronic conditions where similar pre-
ventive intervention approaches are indicated.
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4 RESPOND PROCESS EVALUATION

This chapter reports the results of the published mixed methods RESPOND RCT process evaluation.?'® This
chapter describes study one and addresses objective one of this thesis. In combination with the impact and
outcome evaluation (reported in Chapter 5) this process evaluation addresses the first aim of this thesis,

through identification of the critical success factors for the RESPOND RCT.
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Abstract

Background: RESPOND is a telephone-based falls prevention program for older people who present to a hospital
emergency department (ED) with a fall. A randomised controlled trial (RCT) found RESPOND to be effective at
reducing the rate of falls and fractures, compared with usual care, but not fall injuries or hospitalisations. This
process evaluation aimed to determine whether RESPOND was implemented as planned, and identify
implementation barriers and facilitators.

Methods: A mixed-methods evaluation was conducted alongside the RCT. Evaluation participants were the
RESPOND intervention group (n = 263) and the clinicians delivering RESPOND (n = 7). Evaluation data were
collected from participant recruitment and intervention records, hospital administrative records, audio-recordings of
intervention sessions, and participant questionnaires. The Rochester Participatory Decision-Making Scale (RPAD) was
used to evaluate person-centredness (score range O (worst) - 9 (best)). Process factors were compared with pre-
specified criteria to determine implementation fidelity. Six focus groups were held with participants (n =41), and
interviews were conducted with RESPOND clinicians (n = 6). Quantitative data were analysed descriptively and
qualitative data thematically. Barriers and facilitators to implementation were mapped to the ‘Capability,
Opportunity, Motivation — Behaviour’ (COM-B) behaviour change framework.

Results: RESPOND was implemented at a lower dose than the planned 10 h over 6 months, with a median (IQR) of
29h (2.1, 4). The majority (76%) of participants received their first intervention session within 1 month of hospital
discharge with a median (IQR) of 18 (12, 30) days. Clinicians delivered the program in a person-centred manner
with a median (IQR) RPAD score of 7 (6.5, 7.5) and 87% of questionnaire respondents were satisfied with the
program. The reports from participants and clinicians suggested that implementation was facilitated by the use of
positive and personally relevant health messages. Complex health and social issues were the main barriers to
implementation.

Conclusions: RESPOND was person-centred and reduced falls and fractures at a substantially lower dose, using
fewer resources, than anticipated. However, the low dose delivered may account for the lack of effect on falls
injuries and hospitalisations. The results from this evaluation provide detailed information to guide future
implementation of RESPOND or similar programs.

Trial registration: This study was registered with the Australian New Zealand Clinical Trials Registry, number
ACTRN12614000336684 (27 March 2014).

Keywords: Falls prevention, fractures, older adults, emergency department, process evaluation, complex
intervention, mixed methods
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Background

Falls are the leading cause of hospital emergency depart-
ment (ED) presentations for older people [1]. The evidence
suggests that for fallers presenting to the ED, 13-33.3% will
fall again within 6 months [2, 3], and 46-52% within 12
months [4, 5], highlighting the need for secondary falls pre-
vention. In response to this clinical need, Barker et al. devel-
oped RESPOND: a falls prevention program targeting
people presenting to ED with a fall to reduce their risk of
subsequent falls (“Respond to the first fall to prevent the sec-
ond”) 16, 7]. RESPOND was designed to include the
characteristics that appear to distinguish successful falls pre-
vention, and other behaviour change programs, from
others: interventions delivered at sufficient dose; in a
timely manner; incorporating person-centred education
and goal setting; using a telephone-based motivational
coaching approach [7]. A randomised controlled trial
(RCT) of RESPOND showed the program to be effect-
ive at reducing the rate of falls and fractures, compared
with usual care. There was no difference in fall injuries
(other than fractures), or hospitalisation outcomes be-
tween groups [6].

RCTs are the gold standard for establishing the effective-
ness of an intervention [8]. However, RCT results alone do
not provide information related to what worked, how, and
why. RESPOND is a complex intervention, comprising nu-
merous potential “active ingredients” where the combin-
ation of components comprise more than the sum of its
parts [9]. Process evaluations conducted alongside clinical
trials can determine the degree of implementation fidelity,
clarify causal mechanisms (how and why it worked), and
identify contextual factors (barriers and facilitators) associ-
ated with outcomes [8]. This information can guide re-
searchers, clinicians and policy makers to successfully
implement similar programs in different settings [10].

To date, information related to process factors for falls
prevention RCTs is limited. Of eleven RCTs of falls pre-
vention programs targeting older adults who present to
an ED with a fall [4, 5, 11-19], elements of process
evaluation, such as reach, adherence and timeliness of
program delivery are inconsistently reported. Only one
program conducted a detailed process evaluation along-
side the RCT (17, 20]. The evaluation attributed lack of
program effectiveness to an insufficient number of refer-
rals and recommendations resulting from medical assess-
ments, and participants’ low compliance with advice [20].
No comprehensive process evaluation has been conducted
on an RCT of a program that has been shown to reduce
the rate of falls for older people who present to an ED
with a fall, thus our understanding of critical success fac-
tors for reducing falls in this sub-optimally managed co-
hort remains limited. This process evaluation aimed to fill
this gap in the literature by providing detailed insight into
the RESPOND RCT results, and assist others in effectively
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translating the RESPOND program into real world set-
tings, by addressing the following objectives:

1. To assess the degree to which RESPOND was
implemented as planned; and

2. To identify barriers and facilitators to
implementation from the perspectives of those
delivering and receiving the intervention.

Methods

Study design

This paper reports a convergent parallel mixed-methods
[21] process evaluation of the RESPOND RCT. Implemen-
tation fidelity is the degree to which an intervention is de-
livered as intended, and key components of evaluation of
implementation fidelity have been variously categorised
and defined [22]. For this study, components of implemen-
tation fidelity evaluated are: reach (the proportion of target
cohort who participated in RESPOND); intervention par-
ticipant adherence to minimum program requirements;
RESPOND clinician adherence to key program compo-
nents; and dose and timeliness of intervention delivered.

Study setting and participants

A total of 541 community-dwelling adults aged 60—90
years, who had presented to one of two Australian pub-
lic hospital EDs in Victoria and Western Australia with
a fall, and had a planned discharge home within 72 h,
were recruited to the RESPOND RCT. Exclusion criteria
were: planned discharge to a residential aged care facil-
ity; current palliative care or terminal illness, requiring
hands-on assistance to walk, non-English speaking, un-
able to use a telephone, a history of social aggression or
psychosis, cognitive impairment (Mini Mental State
Examination (MMSE) < 23) [23], or living >50 km from
the recruiting hospital. Recruited participants were ran-
domised to either the RESPOND intervention or usual
care and followed-up for 12 months. For those rando-
mised to the intervention group, the first 6 months com-
prised the RESPOND program. RESPOND RCT details
are published elsewhere [6, 7].

RESPOND process evaluation participants were the trial
intervention participants (# = 263) and the healthcare pro-
fessionals delivering the program (n = 7: three physiother-
apists, two occupational therapists, one dietitian, and one
nurse). This process evaluation corresponds with the in-
puts, activities and outputs detailed in the RESPOND pro-
gram logic model [24], and interrogates the assumptions
underlying the model and the linkages between program
components and trial outcomes (Fig. 1).

RESPOND intervention
Intervention participants received an initial home visit from
a RESPOND clinician. At this visit a falls risk assessment
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INTERVENTION

ASSUMPTIONS:
Successful falls prevention programs are: timely; of sufficient dose; person-centred; personally rel ; and use positive health g

Reach Inputs Planned activities Intended Intended

Intervention RESPOND clinicians: 1 home visit within 2 weeks of ED discharge, outputs outcomes

participants: * Registered health lasting 45 mins: « Participatory

* 60-90 years professionals, trained in * Person-centred discussion between clinician decision-making .

* Attended the ED as the intended delivery and participant: Betaen luicisn Decrease in
a result of a fall style and content of « Provision of education on identified falls risk and participant rates of:

* Planned hospital RESPOND factors and their management strategies & Falls' <
stay (ED and/or « Facilitation/ coordination of services « RESPOND * Fallinjuries
hospital RESPOND modules (paper + Motivational interviewing techniques module(s) chosen * EDre- ;
admission) of <72 pamphlets): 2+ telephone coaching calls, lasting 45 mins each: presentations
hours + Better strength and * First call <2 weeks from home visit « Person-centred

balance * Second call < 3 months from first call goals set
* Better bones * Remaining calls at intervals appropriate to the
* Bettersleep individual participant
* Better eyesight Total of 10 hours of intervention over 6 months

PROCESS EVALUATION

Implementation fidelity:

Reach"-R%; intervention participant adherence®®; RESPOND clinician adherence”®; dose and timeliness of intervention delivered“®

Barriers and facilitators:

Participant perspective®® FS; RESPOND clinician perspective'; Acceptability@
Fig. 1 Key RESPOND intervention and process evaluation components. Process evaluation data sources: AR = audio-recordings of intervention
sessions; CR = clinician records; FG = focus groups with intervention participants; HA = hospital administrative data; | = interviews with RESPOND
clinicians; Q = intervention participant experience questionnaire; RR = recruitment records

N

was conducted, using a valid and reliable tool: Falls Risk for
Older People — Community setting (FROP-Com) [25, 26],
and the RESPOND intervention was introduced. RE-
SPOND consisted of four evidence-based modules related
to falls risk factors: Better Strength and Balance; Better
Bones; Better Eyesight; and Better Sleep. Each RESPOND
module had an associated pamphlet with the slogan: “Be
Your Best”. These each provided positively framed health
messages related to the interventions such as: “Exercise...
can help you feel revitalised, relaxed and help you get a
good night’s sleep”; and “With good eyesight you can...keep
driving independently”. Subsequent telephone coaching
calls, using motivational interviewing approaches [27] were
made by the RESPOND clinician over the 6 month inter-
vention period. The timing, intended dose, and delivery
style (person-centred education and goal setting, use of
positive health messages, and motivational interviewing
techniques), were pre-determined in the RCT protocol
(summarised in Fig. 1) [7].

Clinician training

A standard operating procedures manual guided consistent
delivery of program content and intended delivery style
across the two sites. The lead clinician attended a motiv-
ational interviewing course, and provided face-to-face
training to the other clinicians, using a ‘train the trainer’
approach [28]. RESPOND clinicians shadowed their senior
during intervention sessions prior to commencing their
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own intervention delivery. The lead clinician held regular
meetings with RESPOND clinicians to discuss specific is-
sues or achievements with program delivery, present case
studies, and provide trial updates.

Data collection
Implementation fidelity

Reach Program reach was evaluated through the num-
ber of participants recruited into the RCT compared to
the number of potentially eligible patients presenting to
the recruiting hospital EDs (identified from hospital ad-
ministrative data). Reasons for declining to participate
were coded. Recruitment data were collected by the RE-
SPOND trial recruitment team and entered directly into
a web based database via an iPad.

Intervention participant adherence Participant adher-
ence was defined as the proportion of participants who: i)
had an initial home visit and at least two telephone coach-
ing calls; ii) chose at least one RESPOND module to work
through; and iii) set at least one goal. These data were re-
corded by the RESPOND clinicians in the project database.

RESPOND clinician adherence RESPOND clinician
adherence to key RESPOND components was evaluated
through analysis of intervention session audio-recordings.
The clinicians were initially asked to audio-record all



Morris et al. BMC Health Services Research (2019) 19:906

intervention sessions, and part-way through the trial
period this was changed to recording on a month on/
month off basis in order to reduce clinician burden. This
component of the study evaluated whether the clinicians:
delivered the intervention in the spirit of participatory
decision-making, using motivational interviewing (MI)
techniques; provided education related to falls risks and
their management strategies; and provided linkage to ap-
propriate local community health services. Examples of
community linkage included referral to a strength and bal-
ance exercise group; seeking advice from their general
practitioner (GP) regarding withdrawal of sedative medi-
cation or having a vitamin D test; or making an appoint-
ment with an optometrist for a vision test.

Motivational interviewing skills evaluated were: Open-
ended questions, Affirmations (statements and gestures
that recognise client strengths and acknowledge behav-
iours that lead in the direction of positive change); Re-
flections (listening to the participant and then making
statements to demonstrate understanding); and Sum-
maries (synopsis of the conversation) — “OARS” [29].

Education, community linkage and motivational inter-
viewing were assessed as either being present (“1”) if
there was an example of the clinician providing each
component, or absent (“0”). Scoring guidelines were de-
veloped with definitions and examples for each compo-
nent in order to assist with analysis.

Person-centeredness was analysed using the Rochester
Participatory Decision-Making Scale (RPAD) [30]. This tool
comprises nine aspects of participatory decision-making,
each scoring “0” if no evidence of the item was present,
“0.5” if some evidence, or a full point if strong evidence was
present, with the exception of item 6, Clinician’s medical
language matches participant’s level of understanding,
which was scored: “-0.5” (clear mismatch), “0.5” (language
mostly matches) or “1” (language clearly matches). The
RPAD provides a total maximum score of nine.

Dose and timeliness of intervention delivery Data re-
lated to the RESPOND modules chosen, dose delivered
(number of intervention sessions, and total duration of
intervention delivered), and timing of intervention con-
tacts (time from ED discharge to the initial home visit,
and subsequent telephone coaching calls), were recorded
on the project database by the RESPOND clinicians fol-
lowing each intervention contact, and compared to the
parameters set in the RESPOND RCT protocol (sum-
marised in Fig. 1: planned activities).

Participant focus groups and RESPOND clinician
interviews The opinions of and experiences with the im-
plementation fidelity components detailed above, from the
perspectives of those participating in, as well as those deliv-
ering RESPOND, were captured qualitatively. Intervention
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participants’ perspectives were examined through focus
groups at the completion of the intervention period.
Following the intervention period, participants were
contacted via telephone and invited to participate in a
focus group, with a follow-up letter sent to individuals
who agreed to participate. All focus groups were con-
ducted by the lead researcher (RLM), using a discussion
guide developed in consultation with the RESPOND in-
vestigator team. The guide included prompts to discuss
opinions about program content, dose, delivery style,
and delivery mode, as well as perceived benefits of and
barriers and facilitators to participation.

The opinions and experiences of the RESPOND clini-
cians were identified through individual semi-structured
audio-recorded interviews, following the intervention
period. The interview discussion guide mirrored that of
the focus groups to allow for comparison between the
experiences of those delivering and receiving the program.

The lead researcher conducted the focus groups and
interviews, and field notes were taken. All interviews and
focus groups were audio-recorded and transcribed. Cop-
ies of the transcripts were sent to the participants to
provide the opportunity to comment on accuracy.

Barriers and facilitators

Barriers and facilitators to implementing RESPOND
were identified through the participant focus groups and
clinician interviews as detailed above. In addition, clini-
cians routinely asked participants to identify barriers and
facilitators to achieving RESPOND goals as part of the
intervention sessions. These were recorded in the project
database via ‘tick box’ categorical options.

Acceptability Acceptability of RESPOND was deter-
mined using a purpose-designed questionnaire sent to all
intervention participants on completion of the 6 month RE-
SPOND program. The questionnaire comprised nine
Likert-type five point scale questions (strongly agree to
strongly disagree) exploring opinions related to key pro-
gram components, and perceived benefits and satisfaction
with participating in RESPOND. A further four questions
explored participant opinions related to the mode of deliv-
ery (one face-to-face visit and telephone calls) and dose de-
livered, with categorical options to choose from.

Data analysis

A random selection of 10% of all audio-recorded inter-
vention sessions were used to analyse clinician adher-
ence. The lead researcher analysed the audio-recordings,
in accordance with the purpose-designed analysis guide,
and the RPAD coding manual (obtained on request from
C.G. Shields [30]). A second researcher analysed 20% of
the selected audio-recordings to determine inter-rater
consistency and ensure rigour. Discrepancies were
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discussed until consensus was reached. An inter-rater
discrepancy of <10% was considered acceptable.
Descriptive statistics were used to summarise all quanti-
tative data, using Stata version 14 [31].

Qualitative data were analysed by the lead researcher
using deductive and inductive coding [32]. Coding was
guided by the assumptions underlying the RESPOND
program logic, and key components of the RESPOND
program design: person-centredness, motivational inter-
viewing, provision of education and community linkage,
dose and timeliness of intervention delivery, perceived
relevance and benefit of RESPOND, and barriers and fa-
cilitators to implementation. An inductive approach was
used to code relevant features of the data beyond the
pre-defined categories described above. Coding was vali-
dated by a second researcher who coded 10% of the
transcripts selected at random to ensure rigour with dif-
ference being resolved by consensus. Coding was sup-
ported by NVivo version 11 [33]. Themes were identified
from the codes and mapped to the Capability Oppor-
tunity Motivation — Behaviour (COM-B) model [34].
This model categorises behaviour (B) as the result of an
individual’s capability (C); opportunity (O); and motiv-
ation (M), to perform the behaviour. The behaviours of
interest for this evaluation were: (i) participation in the
RESPOND program (intervention participants); and (ii)
delivery of RESPOND (RESPOND clinicians). The
themes and their categorisation in the COM-B model
were reviewed by a second researcher and refined fol-
lowing discussion and consensus.

For each evaluation component, quantitative and
qualitative data were synthesised at the interpretation
and reporting level. Data were integrated through narra-
tive, using a weaving approach, with qualitative and
quantitative findings reported together on a component-
by-component basis [35].

As the trial was conducted in two Australian States, it
was possible that State-specific contextual variations
could have influenced implementation of the program.
An inter-site comparison was made to determine fidelity
across sites using chi square tests for categorical data
and t-tests for continuous data, with a p value of <0.05
considered statistically significant.

Results

Intervention participants were a mean (SD) age of 73 (8.4)
years, with the majority (71%) of high socio-economic sta-
tus. A large proportion (42%) of participants lived alone,
and a further 36% were a high falls risk. Participant charac-
teristics are presented in Table 1. A total of 224 (85%) of
all participants randomised to the intervention participated
in at least one intervention session. The seven RESPOND
clinicians contributed various proportions of intervention
delivery. Six clinicians participated in interviews, with one
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Table 1 Participant characteristics
RESPOND intervention participant characteristics
Recruitment n =263
Female, n (%) 132 (50.2)
Age group, n (%)

60-69 107 (40.7)

70-79 89 (33.8)

80-90 67 (25.5)
Socio-economic status®

1st quartile 4 (1.5)

2nd quartile 22 (84)

3rd quartile 51 (194)

4th quartile 186 (70.7)
Home visit n =224
Lives alone, n (%) 93 (41.5)
Number of fallsb, n (%)

1 fall 135 (60.2)

2 falls 51(22.8)

> 3 falls 38 (17.0)
Number of comorbidities, n (%)

None 53 (23.6)

1 55 (24.6)

2 53 (23.7)

23 63 (28.1)
Falls risk?

Mild, n (%) 54 (24.1)

Moderate, n (%) 90 (40.2)

High, n (%) 80 (35.7)

?Socio-economic status was approximated using the Index of Relative Socio-
Economic Advantage and Disadvantage (IRSAD) [36]. The 1st quartile (25th
percentile) represents those with the most disadvantage, with the 4th quartile
(100th percentile) representing those with the most advantage

PNumber of falls in the last 12 months (including the index fall) was reported
by participants as part of the Falls Risk for Older People - Community setting
(FROP-Com) risk assessment tool

€ Number of comorbidities was reported by participants as part of the FROP-
Com assessment. Defined as total number of diagnoses of: arthritis; any
respiratory condition; Parkinson’s Disease; diabetes; dementia; peripheral
neuropathy; any cardiac condition; stroke; any other neurological condition;
lower limb amputation; osteoporosis; vestibular disorder; or lower limb

joint replacement

9 Falls risk was determined from the FROP-Com total score (0-60): mild = 0-11;
moderate = 12-18; high = 19-60 [25]

declining (clinician 6). Participant flow through the study is
summarised in Fig. 2.

Implementation fidelity

Reach

Over the study period, 9690 people aged 60-90 years
presented to the two EDs with a fall, and had a planned
discharge home within 72 h; of these, 4118 (43%) were
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planned discharge Questionnaire
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(n=9,6901 INTERVENTION
(65.6% response Intervention
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- Doesn’t want to take
part in research (n=22)
- Doesn’t wish to
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Consent provided and
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Intervention n= 263
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Withdrawal n=18*

(n=130)

- No reason provided RESPOND CLINICIANS
(n=38) (n=7}

- Other (n=120)

process evaluation
.

n=221 (84.0%)

Delivery of intervention contacts by clinician
1. n=414 (27%); 2. n=362 (24%); 3. n=327 (21%}; 4. n=261 (17%}; 5. n=95 (6%); 6. n=53 (3%); 7. n=26 (2%)

Fig. 2 Participant flow. *Data from control participants, and those who withdrew from the study prior to completion, are not included in this

n=211(80.2%)

—* Clinician
interviews
6interviewed
1 declined

screened for eligibility. The remainder either presented
outside trial recruitment times or were discharged before
recruitment could occur. Of those screened, 21% met all
eligibility criteria. Of those eligible but not enrolled (n =
333), 39% did not want to participate in a falls preven-
tion program, and 7% did not wish to be part of a re-
search project (Fig. 2).

Intervention participant adherence

Better Strength and Balance was the most frequently
selected module (n =204; 91% of participants who
received the intervention), followed by Better Bones
(n =148; 66%). Better Sleep and Better Eyesight were
the least frequently chosen (n =81; 36% and n =72;
32% respectively). Participants chose a median (IQR)
of 2 (2-3) modules over the intervention period.
Five of the 224 participants who received at least
one intervention session did not choose a module
throughout their intervention period. Two of these
five dropped out after their home visit, one dropped
out after their first follow up coaching call, and one
after their second call. The fifth participant was lost
to follow up after six follow up coaching calls. Ad-
herence to the program was defined as choosing at
least one module, completing a minimum of three
intervention sessions and setting at least one goal. A
total of 195 of the 263 intervention participants
(74%) met these three minimum requirements. Par-
ticipants who chose Better Strength and Balance had
the highest proportion of adherence 180 (88%); with
similar proportions for Better Eyesight and Better

40

Bones (n =55, 76% and n =111, 75% respectively).
The lowest adherence was for those who chose Bet-
ter Sleep (n =41, 51%).

RESPOND clinician adherence
A total of 926 sessions (60% of all intervention con-
tacts) were audio-recorded by the RESPOND clini-
cians. Ten percent (n =93) of recordings were
randomly selected for inclusion in the analysis. Over-
all, the RESPOND clinicians delivered the program in
a person-centred manner, as indicated by the RPAD
scores (median RPAD score 7; IQR: 6.5-7.5) (Table 2).
Some aspects of participatory decision-making were
exemplary, with evidence of the clinicians matching
their language to the participants’ level of understand-
ing in all of the analysed intervention contacts. The
clinicians explained the issue, asked open ended ques-
tions, and checked their understanding of the partici-
pant’s point of view in over 90% of analysed audio-
recordings. However, there was little evidence (4%) of
the clinicians asking the participants if they had any
questions (Table 2).

Qualitative data demonstrated that a person-centred,
participatory decision-making approach was favoured by
clinicians and participants:

“When people set their own goals it’s often a lot more
empowering and they're often a lot more motivated to
actually do them because they’ve come up with them

themselves.” (Clinician 1).
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Table 2 Implementation fidelity
RESPOND program component Median (IQR) Protocol requirement Protocol requirement met by % of total intervention

those remaining in the study at ~ cohort who met
the time point of interest, n (%) requirement (n = 263)

Intervention participants who received at least one intervention session (home visit) n =224

Number of intervention contacts
(home visit plus telephone calls)

Total duration of direct intervention
provided per participant (hours)

Total duration of intervention (days)
Duration of home visit (minutes)

Days from ED discharge to home visit (days)

Intervention participants who received at least 1 follow up coaching call n =221

Duration of each telephone
contact (minutes)

Days from the home visit to the first
coaching call (days)

7 (5, 8) 1 home visit + 2 211 (94.2) 80.2
telephone calls

29 (2.1,4) 210h 0 (0) 0 (0)
171 (158,178) 6 months (> 182days) 38 (17.0) 14.5
45 (30, 50) 2 45 mins 114 (50.9) 433
18 (12, 30) <14 days 85 (38.1) 323
20 (15, 25) 2 45 mins 2 (09 0.8

14.(9,17) < 14days 148 (67.0) 56.3

Intervention participants who received at least 2 follow up coaching calls n =211

Days from the first to the second
coaching call (days)

Audio-recordings of intervention sessions n =93

RPAD 1) Clinician explains the clinical
issue or nature of the decision

RPAD 2) Clinician discusses uncertainties
associated with the situation

RPAD 3) Clarification of agreement with
the management plan

RPAD 4) Examining barriers to follow-through
with management plan

RPAD 5) Participant asks questions

RPAD 6) Clinician’s medical language
matches participant

RPAD 7) Clinician asks, “any questions?”
RPAD 8) Clinician asks open ended questions
RPAD 9) Clinician checks their understanding
RPAD total score

Falls risk and management education provided

Linkage to community falls prevention
services provided

Motivational interviewing: Open-ended
questions

Motivational interviewing: Affirmation
Motivational interviewing: Reflection

Motivational interviewing: Summary

21 (14, 30)

050, 1)
1(05, 1)
10,1

05 (05,05)
10,1

0(0,0)

101,71
amn

7(65,75)

< 3 months (91 days) 207 (98.1) 787
Scored 1 92 (98.9)
Scored 1 43 (46.2)
Scored 1 51 (54.8)
Scored 1 78 (83.9)
Scored 1 17 (183)
Scored 1 93 (100)
Scored 1 4 (4.3)
Scored 1 87 (93.6)
Scored 1 88 (94.6)
Scored 9 0 (0)
Yes 89 (95.7)
Yes 88 (94.6)
Yes 87 (93.6)
Yes 88 (94.6)
Yes 80 (86.0)
Yes 79 (85.0)

“[The RESPOND clinician] encouraged you and sort of  sessions (85-95%), with 71% (n = 66) of recorded contacts
steered you in the right [direction] or gave you
options... if someone tells me what to do I just ignore (Table 2). The clinicians recognised that motivational inter-

it.” (Male participant, aged 68).

demonstrating evidence of all four OARS components

viewing techniques were a useful strategy for delivering be-
haviour change interventions:

The clinicians implemented at least one motivational
interviewing technique in the majority of intervention “I think motivational interviewing is really appropriate
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whenever you're dealing with any kind of health care.”
(Clinician 1).

However, some clinicians found that this approach

worked better with some participants than others:
“Using [motivational interviewing] in the purer sense
was difficult at times... There’s a couple of male
[RESPOND participants] that come to mind who don’t
want to have in-depth conversations. They really want
a “yes/no”. Some people are used to a very prescriptive
style of care. ” (Clinician 5).

Falls prevention education was provided in most (96%)
of the analysed intervention sessions (Table 2). The cli-
nicians and participants recognised the benefits of pro-
viding education related to falls risk and associated
management strategies:

“I think bringing new ideas to them, new information,
new education, that was also a key benefit, and a lot

of people didn’t have a lot of this knowledge, and they
were really grateful for that”. (Clinician 7).

“They [RESPOND clinicians] were informative... and
explained them [the RESPOND modules] all very
thoroughly”. (Female participant, aged 62).

The clinicians linked participants with appropriate com-
munity services in 95% of analysed audio-recordings.
The participants appreciated having an allocated clin-
ician to facilitate this community linkage:

“Before I had the fall I did strength training with
[community health centre]. After the RESPOND
clinician came to me see me, I said I wanted to go
back to the exercise program, but if I'd just rung the
exercise program and said I'd like to go back, I would
have been on the waiting list for six months. I said
‘this is my goal, I'd like to go back to this exercise
program’. [My RESPOND clinician] either phoned ...
they did something, which meant that I was able to get
in much quicker, and that was very helpful. And I'm
still involved in that, and I intend to continue it”.
(Female participant, aged 67).

The unique role of the RESPOND clinician as the ‘miss-
ing link’ for providing coordinated falls prevention ad-
vice and support was recognised by clinicians at both
sites:

“When you actually look at it, I listen to that person
for as long as they want to talk, and we make a plan
of what to do next, and I encourage them. What other
services do that? Very, very few”. (Clinician 1).
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“I think it [RESPOND)] does fill a gap....When
someone turns up at the ED it’s unlikely that they’re
going to get anywhere near the kind of information
that RESPOND’s providing for them, and it’s a bit hit
and miss with their GP as well just because they’re
busy... the ongoing support [provided by the
RESPOND clinician] over a period of time is really
valuable for these people”. (Clinician 7).

The participants expanded on this idea of RESPOND
meeting a clinical need and suggested that it has particular
value to those who live alone and/or are socially isolated:

“She [RESPOND clinician] put me on to the right
exercise program, she encouraged me, she helped me to
get bits and pieces of furniture, lifting up the mats. I
found her invaluable, plus having that support. When
you live on your own, it’s a horrible experience”. (Female
participant, aged 79).

“There must be other people, like me, that really don’t
have anybody and you fill in a very important job”.
(Male participant, aged 74).

Dose and timeliness of intervention delivery
The majority of participants (80% of the total intervention
cohort) received the minimum requirement of one home
visit plus two follow up coaching calls. However, overall,
the intervention was delivered at a lower dose than
planned. Less than 1% achieved a telephone call that lasted
45 min or more (median 20 mins, IQR: 15, 25). No partici-
pants received the planned 10h of intervention contact
time with their RESPOND clinician, with a median total
intervention time of 2.9 h (IQR: 2.1, 4) (Table 2).
However, the clinicians highlighted the importance of
quality over quantity in terms of the dose of program
delivered:

“I've got another man who very seldom went over eight
minutes in a call, and he just loved having the calls,
and he was in a totally different place...in a positive
way...at the end of that six months than the
beginning”. (Clinician 1).

The clinicians suggested that a higher dose was often as-
sociated with increased participant complexity:

“Lower-functioning ones who needed more assistance
and support, you could do a half-an-hour phone call
with them”. (Clinician 5).

Of those who had a home visit, less than half (38%) re-
ceived this within the intended 2 weeks of ED discharge
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(median 18 days; IQR 12, 30) (Table 2). A further 85
(38%) received their first intervention session within 30
days, meaning that 76% of participants received their
home visit within 1 month of ED discharge.

Clinicians cited complex health reasons as contribut-
ing to the delay in completing a home visit:

“Perhaps all of the health issues weren’t immediately
understood when they were seen in ED so sometimes
that would mean re-presentations or it would mean
later on they’'d end up being admitted to rehab... or
staying on in the hospital... or they’'d gone to stay with
family”. (Clinician 1).

Despite the challenges of delivering an early intervention,
the participants perceived value in receiving the RE-
SPOND program during the vulnerable post-fall period:

“[RESPOND)] really helped in those first few weeks when
you're at home and you're sort of thinking ‘oh my god,
what have I done here?’ I just found that very
reassuring. I was very impressed”. (Female participant,
aged 62).

Nearly all participants (98%) received their second
coaching call within 3 months of the first call (Table 2).
The clinicians perceived the frequency of intervention
sessions as important for maintaining progress towards
RESPOND goals:

“In terms of frequency I think you need to stay in
touch with them every two or three weeks otherwise
they forget and it becomes strange to talk something
that you have discussed at the last phone call”.
(Clinician 5).

Inter-site consistency was high with no statistically sig-
nificant differences between sites for program dose,
timeliness, or delivery of key program components.

Barriers and facilitators

Capability

The main ‘capability’ barrier to participation in RESPOND
was participants’ complex health issues taking priority
and/or limiting the participant’s physical capacity to take
part (Table 3). Complex health issues fell into the follow-
ing main categories: recent surgery; an exacerbation of an
existing condition; or new medical diagnosis and associ-
ated treatment. Conversely, medical clearance to exercise
(physical capacity to participate in falls prevention exer-
cises following fall-related musculoskeletal injury, as
judged by the participant’s GP or other medical profes-
sional) was stated as a facilitator for participants to engage
in RESPOND activities. Increased awareness of falls risk
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factors and their associated management strategies, result-
ing from the educational component of RESPOND, was
also reported as a key facilitator to participants’ capability
to engage in RESPOND.

“[RESPOND is] worth doing from the point of view that
they make you aware of the reasons why you have a
fall... I think the information was beneficial...it made
me change my lifestyle”. (Female participant, aged 62).

For the clinicians, lack of prior knowledge or training for
delivering certain RESPOND components was viewed as
a barrier to delivering RESPOND. The clinicians consid-
ered prior relevant experience as a facilitator to their
perceived capacity to deliver RESPOND, with a bias to-
wards modules that correlated most closely with their
professional background:

“I skew more to strength and balance and bones,
because it’s something I know a lot more about than,
say, vision or sleep”. (Clinician 7).

Opportunity

The external factor that was perceived as the greatest
barrier to participating was complex social issues. This
most frequently related to carer commitments (caring
for a spouse, or grandchildren); breakdown of personal
relationships; social engagements; or travel. Lack of time
was an additional barrier for some, most commonly due
to work commitments. Some participants also reported
their primary healthcare provider sometimes posed a
barrier to completing agreed actions in order to achieve
RESPOND goals:

“My doctor wouldn’t give me a referral to have the
vitamin D checked. He said it was an overtreatment
and unnecessary”. (Female participant, aged 71).

The participants’ other health and social issues were also
identified as key ‘opportunity’ challenges for the clini-
cians delivering RESPOND, because participants’ prior-
ities were elsewhere:

“A lot of comorbidities makes it essential but difficult’.
(Clinician 7).

“She [RESPOND intervention participant] had all this
other emotional stuff — family issues — going on that
were a higher priority [than RESPOND] to deal with”.
(Clinician 5).

In some instances, RESPOND appeared less relevant for
participants and engaging them in the program posed a
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Table 3 Barriers and facilitators to participation in and delivery of RESPOND, mapped to the COM-B Framework

Participant Behaviour =
participation in RESPOND

Clinician Behaviour =
delivery of RESPOND
Theme

- Increased awareness of falls risk factors and

- Medical clearance to commence exercise program™"

- RESPOND recommendations not supported by

participant's primary healthcare provider™® ™

« Supportive primary healthcare provider™®
CR, FG

Theme
Capability: physical and psychological Barrier - Complex health situation®
capacity to engage in the behaviour
Facilitator
their management strategiesFG
Opportunity: external factors that make Barrier - Complex social sjtuationsCR
the behaviour possible - Insufficient time "
Facilitator ~ « Access to transportCR
- Adequate time®
- Financially viable“®
- Services readily available®
Motivation: brain processes that Barrier « Lack of perceived relevance
direct behaviour, such as decision-making,
habitual processes and emotional responses -
Facilitator

- Support from RESPOND clinician“™ ¢
- Perceived personal relevance™™ F©

- Positively-framed health messages’®
+ Participatory decision-making™®

« Lack of prior knowledge or training
for delivery of specific RESPOND
components'

« Prior work experience or training
in certain aspects of RESPOND'

« Participants’ competing priorities
(health and social)
+ Participants’ lack of perceived relevance'

« RESPOND education pamphlets as
basis for intervention sessions'
- Participants’ perceived relevance'

« Clinical decision-making within
the constraints of the RCT'

- Peer support'

- Person-centred approach'

- Rapport with participant'

- Positively-framed health messages'

Data source: CR Clinician records, FG Focus group (participants), / Interview (clinicians). This table is based on the COM-B framework [34]

challenge for clinicians:

“Those who came through with a really severe health
event, or an accident... and don’t even classify it as a
fall, it was harder to see a link between what we’re
offering and what's happening in their life. There was
not so much relevance there.” (Clinician 7).

Key facilitators for participants included adequate access
to transport, affordable and accessible services, and hav-
ing sufficient time for the intervention sessions and to
address RESPOND goals.

The clinicians identified the RESPOND pamphlets as
facilitating the delivery of RESPOND by providing a
prompt and focus for the intervention sessions:

“To leave them with people so that they could look at
them and then ask them, ‘Had they looked at them since
you'd spoken?, ‘Was there anything else that came up
out of them?, and as a memory jogger. Sometimes they
used them as a cue when they went to their GP to cover
some element of whichever module was involved. So,
yeah, I found them quite useful”. (Clinician 5).

The clinicians found that participants were more en-
gaged in the program if they perceived RESPOND to be

personally relevant:

“Some of those people [RESPOND participants] would
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definitely relate [to the RESPOND modules] if they
were looking at their health and general wellbeing and
going ‘yeah, I notice that my balance has been getting
a little bit worse in the last few weeks’. These are the
words and the language that you could usually pick
up from the conversation and go, great, I think there’s
going to be some perceived relevance and some
acceptance here”. (Clinician 7).

Motivation
Lack of perceived relevance was a key motivational bar-
rier to participation for some participants:

“I think it [RESPOND)] is more for people that have a
‘proper’ fall”. (Male participant, aged 84).

Conversely, perceiving the RESPOND modules to be
personally relevant, was a motivating factor for many:

“Once you have one fall the chances of you having
another fall are high. So it [RESPOND)] really made
me aware of that...I was off to exercise”. (Female
participant, aged 60).

For the clinicians who were used to having a broad
repertoire of patient management options in real-
world clinical situations, performing clinical decision-
making and treatment within the constraints of an
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RCT sometimes posed a challenge to delivering RE-
SPOND.

“The thing is when you've got fixed strategies like
we do in our modules, to let a person take their
choices and be the one guiding their choices... is
such a difficult thing to do”. (Clinician 7).

“Having the four specific modules that we were to stick
to was really tricky”. (Clinician 1).

Participants considered decision-making support from
the RESPOND clinicians to be a main motivational fac-
tor. This included problem-solving identified barriers to
participation, practical suggestions for navigating the
healthcare system, and adapting strategies to achieve RE-
SPOND goals. Words used by the participants to de-
scribe their clinicians include: “supportive”; ‘“friendly’;
“caring”; “approachable”; “encouraging”; ‘“motivating”;
“uplifting”. In a similar theme, the clinicians identified
their rapport with the participants as a factor that facili-
tated their delivery of the program.

Health messages delivered in a positively-framed
manner were facilitating factors for both participants
and clinicians. Specifically, participants and clinicians
identified the RESPOND education pamphlets and their
“Be Your Best” slogan as non-confrontational and
motivating:
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“There’s nothing in here to say you had a fall...it’s just
‘be your best’ ...and happy, older person on the front...
and it’s health education. I think this is excellent.”
(Male participant, aged 76).

“I think it’s good — especially for those patients who
are very fall-phobic.” (Clinician 1).

Acceptability

Over half of the participants who received the inter-
vention (n = 124, 55%) completed the post-interven-
tion questionnaire. The majority of respondents
perceived the program to be acceptable and were sat-
isfied with the program (87%) (Fig. 3). Half (51%)
were satisfied with the mode of delivery (one face-to-
face home visit with subsequent telephone calls) with
23% preferring to only talk over the phone, and 11%
preferring to only have face-to-face meetings with
their RESPOND clinician. A further 9% preferred
other modes of communication, such as email, and
the remaining 6% left this question blank. Mixed
opinions regarding mode of delivery were also evident
in the focus groups, however, the majority were
happy with the RESPOND format:

“I think one visit’s enough... I loved the phone calls
much better.” (Female participant, aged 60).

The information was relevant to me

The information provided was easy to understand

My clinician paid attention to issues important to me

The RESPOND program met my needs

My clinician helped me overcome difficulties with achieving goals

The RESPOND program was beneficial to my health and wellbeing

| now know more about local community health services

| was satisfied with the RESPOND program

| would recommend the RESPOND program to others

0%

iti Agree or strongly agree

Fig. 3 Participant acceptability and satisfaction from questionnaire results
.

10%

& Neutral

20% 30% 40% 50% 60% 70% 80% 90% 100%

M Disagree or strongly disagree
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The clinicians found the telephone calls to be flexible
and convenient:

“Some of them would say ‘here’s my mobile number, call
me on my mobile, I'll be out and about but I'll answer
it'... so it was very convenient for them.” (Clinician 1).

However, the clinicians also valued the face-to-face ses-
sion in terms of rapport building:

“I feel like when you've spent more time with them in
the house they’re more likely to relax and chat to you
longer on the phone at the subsequent follow-ups be-
cause you've got a little rapport.” (Clinician 7).

A similar sentiment was expressed by the participants:

“I like the phone calls, but it was also nice to have the
initial face-to-face and meet the person, that’s just a
nice way to communicate with somebody.” (Female
participant, aged 62).

Of the participants who preferred the home visits over
the phone calls, social interaction was commonly stated
as the main reason:

“I personally like the visits... but that’s probably
because I am on my own so much.” (Male participant,
aged 74).

The total number of telephone calls was considered ac-
ceptable, with 89% of participant questionnaire respon-
dents stating that they had just the right amount of calls
and 85% felt the program length of 6 months was just
right.

Discussion
This is the first comprehensive process evaluation to be
performed in parallel with an RCT of a falls prevention
program that significantly reduced the rate of falls and
fractures for older people who have presented to an ED
with a fall. Our evaluation showed that RESPOND was
effective at a substantially lower dose than intended, and
the program content and style was acceptable to partici-
pants and clinicians. This evaluation suggests that the
critical success factors are: i) the delivery style - delivering
positively framed health messages in a person-centred
manner, using motivational interviewing techniques; ii)
the program content - the provision of consistent support,
targeted education, and coordination of community ser-
vices; and iii) timely intervention - the first session being
conducted within 1 month of ED discharge.

An important aspect of person-centred care is partici-
patory or shared decision-making. This involves people
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making informed decisions based on facts as well as
their personal values and preferences [37]. The RE-
SPOND clinicians delivered the program in a person-
centred manner, as evidenced by the overall RPAD
scores. Importantly, this style of program delivery was
preferred by RESPOND participants and clinicians.

In addition to participatory decision-making, motiv-
ational interviewing is a well-established method for
accomplishing person-centred care [38]. However, motiv-
ational interviewing has only been used to a limited extent
with older adults [27]. The current evaluation demon-
strated that over 70% of analysed audio-recordings of RE-
SPOND intervention sessions had evidence of the
clinicians using all four key motivational interviewing
‘OARS’ skills; this may have contributed to the positive
RCT results. Similarly, a recent study found that provision
of motivational interviewing was associated with older
adults’ adherence to a falls prevention exercise program at
1 year [39].

RESPOND education and the accompanying module
pamphlets emphasised maximising independence and
functional capabilities to allow people to “Be Your Best”,
rather than focusing on reducing falls and the associated
negative connotations [40]. This was well received by
the RESPOND participants, and the clinicians found the
positively-framed messages facilitated their delivery of
the program. This finding is consistent with the litera-
ture. A meta-analysis found that ‘gain-framed’ messages
appear to be more effective than ‘loss-framed’ messages
in promoting prevention behaviours [41]. This is sup-
ported by a recent study that concluded that older adults
prefer falls prevention information to be delivered in a
positive tone [42]. In contrast, Haines et al. (2014) sug-
gested that explicitly discussing falls and falls risks is re-
quired to overcome the “better for others than me”
attitude to falls prevention activities [43]. However, only
36% of their study participants had experienced a fall in
the last 12 months, compared with 100% of RESPOND
participants, which may account for differences in the
perceived relevance and benefit of engaging in falls pre-
vention activities.

The importance of education in reducing falls has
been previously demonstrated [44]. Importantly, RE-
SPOND participants mostly found the information pro-
vided to be personally relevant, which has been found to
be more motivational for engaging in fall prevention ac-
tivity [45]. An additional finding from our study was the
importance of the relationship built between the partici-
pant and the education provider - the clinician. The con-
cept of preventive information being provided with
empathy and time to listen has been shown to foster
motivation and engagement in recommended activities
[42]. The rapport established between the RESPOND cli-
nicians and the participants emerged as a factor that
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facilitated the delivery of the program, and motivated
the participants. This support for the participants for the
first 6 months following an ED presentation for a fall ap-
pears to address a clear gap in existing falls prevention
services. This may be especially pertinent for those living
alone or socially isolated. Prior studies highlight the im-
portance of social support for maintaining health and
function for older adults [46—-48].

The RESPOND intervention was not as timely as
planned (the initial home visit was intended to be con-
ducted within 2 weeks of ED discharge). However, des-
pite not achieving trial protocol, most participants were
seen within 1 month of ED discharge. Delivery of the
intervention within 1 month of the index fall appears to
differentiate successful programs from others [7]. A
Dutch RCT cited the time lag for intervention as a rea-
son for the ineffectiveness of the program, with medical
and occupational therapy assessments taking place five
and 10 weeks after baseline, respectively [17]. In con-
trast, a successful UK trial delivered services within 1
month of ED discharge [16]. The main reasons identified
for the delay in delivering the initial RESPOND interven-
tion session were the participants’ complex health and
social issues acting as competing priorities. These factors
should be considered when planning appropriate timing
of intervention sessions.

RESPOND was effective at reducing falls and fractures
at a lower dose than anticipated (median of 3h, com-
pared with the planned 10 h), thereby requiring fewer re-
sources. The concept of ‘quality over quantity’ was cited
as a reason for brief intervention sessions. Despite the
relatively short contact duration, the median number of
intervention sessions was seven per participant, exceed-
ing the minimum of three contacts stated in the proto-
col. This suggests that frequency may be more beneficial
than duration of intervention contacts. This was sup-
ported by the clinicians’ perceptions that regular clin-
ician contact maintained participant progress towards
goals. However, the delivery of a substantially lower dose
of intervention than planned may be a reason for the
lack of impact on falls injuries or hospitalisations. Fur-
ther information is required to better understand the
program dose or other factors required to support re-
duction in fall injuries and hospitalisation outcomes.

Refining the clinician training program is recom-
mended. RPAD item scores indicated a need for
further training related to consistently asking the par-
ticipant if they have any questions. Interview data
showed that clinicians were more confident delivering
aspects of RESPOND that they had prior knowledge
or experience with. This suggests that RESPOND
clinician training and resources may need to be tai-
lored to account for individual expertise and profes-
sional backgrounds.
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A further suggestion for future implementation is to
allow increased flexibility with the mode of program de-
livery. The home visits were valued by clinicians and
participants, particularly those who live alone or are so-
cially isolated, and some participants may benefit from
additional face-to-face sessions. Similarly, addition of al-
ternative methods of communication, such as email or
text messaging, may improve engagement for some.

This evaluation has a number of methodological
strengths. The use of a mixed methods approach, with
pre-specified data collected alongside the multi-centre
RCT, allows for a rich understanding of the RESPOND
trial results to be generated. Our evaluation of program
fidelity through analysis of audio-recordings reduced the
risk of bias associated with clinician- or participant-
reported data alone.

We also acknowledge the study limitations. While pro-
gram acceptability was high among participants who
returned the participant questionnaire, the opinions of
those who exited the intervention prior to 6 months or
chose not to complete the questionnaire could not be
captured. Similarly, those who chose to attend the focus
groups are unlikely to be representative of those who de-
clined to participate, or exited the study prior to comple-
tion. However, this was somewhat mitigated through the
additional data related to barriers and facilitators re-
corded following each intervention session. A further
limitation is that despite participant adherence being
high, as per our definition, we do not have data related
to whether participants acted on recommendations
made by their clinicians, and whether their goals were
met. A separate paper will augment this study by report-
ing: i) participation in falls prevention strategies, com-
paring the RESPOND RCT intervention and control
groups; and 2) sub-group analyses of intervention partic-
ipants to determine who RESPOND is most effective for,
as described in the RESPOND program evaluation
protocol [24].

Conclusions

This process evaluation found that RESPOND was deliv-
ered in a timely and person-centred manner, with
positively-framed, personally relevant health messages
aiding participant engagement. These appear to be the
critical success factors for the significant reduction in
the rate of falls and fractures. Participants’ complex
health and social issues pose the greatest challenge to
implementation fidelity. A lower than planned dose de-
livered may account for the lack effect on fall injuries or
hospitalisation. The results of this process evaluation
can provide guidance to researchers, clinicians, and pol-
icy makers on implementation of RESPOND, or similar
programs, in other clinical settings.
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5 RESPOND IMPACT AND OUTCOME EVALUATION

5.1 INTRODUCTION

This chapter describes the impact and outcome evaluation of the RESPOND RCT, as outlined in the protocol

paper?!? (Chapter 3). It augments the process evaluation,?!® which was reported in Chapter 4.

5.1.1 Impact evaluation

The intended impact of the RESPOND intervention was increased participation in falls prevention strategies.

6,214

Based on prior literature, participation in falls prevention strategies was assumed to be the mechanism

of impact linking implementation of the RESPOND program components to the main RCT outcomes: falls,
fall-related injuries, and ED re-presentations, as per the RESPOND program logic (Chapter 3, Figure 3.1).2*2
For this impact evaluation, ‘participation in falls prevention activities” was operationalised as attendance at
a range of healthcare appointments relevant to falls prevention. This impact evaluation aimed to compare

participation in falls prevention strategies for the intervention group with participation for the usual care

group, and identify factors associated with participation.

5.1.2 Outcome evaluation

In a healthcare system where financial and staffing resources are limited, it is important to determine which
sub-groups of patients would benefit the most from an intervention program. The overall RESPOND RCT
results provide us with an understanding of whether the program was effective for the intervention group as
a whole.! The trial found that RESPOND reduced the rate of falls and fractures in the intervention group,
compared with usual care. RESPOND did not, however, reduce the rate of fall-related injuries or
hospitalisations, including ED re-presentations. This outcome evaluation aimed to analyse key participant
and program factors, and their association with RESPOND RCT outcomes (falls, fall-related injuries, and ED
re-presentations). This will allow for recommendations to be made regarding streamlining patient referrals

to this or similar programs, in order to optimise efficiency and sustainability of future program delivery.

5.1.3 Objectives

1. Impact evaluation
a. To identify whether RESPOND increased participation in falls prevention strategies, and

identify factors influencing participation (intervention group, compared with the usual care

group).

To determine the degree to which participant characteristics and RESPOND program factors were
associated with participation in falls prevention strategies (for the intervention group only).
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2. Outcome evaluation
a. To determine the degree to which participant characteristics, participation factors, and
RESPOND program factors influenced falls, fall injuries and ED re-presentations (for the

intervention group only).

52 METHODS

5.2.1 Study design and participants

This impact and outcome evaluation was embedded within the design of the RESPOND RCT." * 2*2 Evaluation
participants were the participants randomised to the RESPOND RCT (intervention and control groups, as

specified in the objectives above).

5.2.2 Data collection

5.2.2.1 Participant characteristics

Participant characteristics included in this evaluation are detailed in Table 5.1. Age and sex of the trial
participants were collected at the time of recruitment in the ED and recorded by the recruiting member of
the research team. The remaining participant characteristics data were collected at the baseline home visit
assessment by the allocated RESPOND clinician. The participants and clinicians were blinded to group
allocation at the time of collecting these baseline data. Group allocation was revealed following this initial
assessment, with the home visit extended for those revealed to be in the intervention group, in order to

provide their first RESPOND program intervention session.

Falls risk (total FROP-Com score ranging from 0 (lowest risk) to 60 (highest risk), falls history (number of falls
in the last 12 months), and comorbidities were recorded as part of the Falls Risk for Older People —
Community setting (FROP-Com) assessment.”® %’ The FROP-Com was administered by the RESPOND clinician
at the baseline assessment home visit, prior to randomisation and group allocation. Comorbidities refers to
the participant having been diagnosed by a doctor as having a chronic medical condition that could
potentially affect their balance and mobility. Specifically, as per the FROP-Com, comorbidities documented
were: arthritis, respiratory conditions, Parkinson’s disease, diabetes, dementia, peripheral neuropathy, a
cardiac condition, stroke, other neurological condition, lower limb amputation, osteoporosis, vestibular

disorder, other dizziness, back pain, or lower limb joint replacement.

Health literacy was measured using the Health Literacy Questionnaire (HLQ).2** As with the FROP-Com, the
tool was administered during the initial home visit assessment. The HLQ comprises nine independent scales
of four to six items per scale, with each scale representing a different element of the overall health literacy

construct. The HLQ provides a score for each scale based on an average of the items within each scale.
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Score range is between 1 and 4 for Scales 1 to 5, and between 1 and 5 for Scales 6 to 9. There is no overall

composite score for the HLQ but higher scale scores indicate higher health literacy ability.

Table 5.1: RESPOND impact and outcome evaluation data collection

Evaluation
component

Component description

PARTICIPANT CHARACTERISTICS

Data source

Timing of data collection

Participants

Participant

characteristics

(objectives
1b and 2)

Age; sex

Lives alone

Falls risk; falls history;
comorbidities ¢

Health literacy: 1) sufficient
information to manage own

Hospital ED

admission records

Face-to-face

participant

assessment at
participant’s

home
FROP-Com

completed at
participant’s

home

Self-administered
Health Literacy
health; 2) actively managing own Questionnaire

Recruitment

Home visit following
recruitment to trial and
prior to group allocation

Home visit following
recruitment to trial and
prior to group allocation

Home visit following
recruitment to trial and
prior to group allocation

Intervention
group
Intervention
group

Intervention
group

Intervention
group

health; 3) ability to navigate the (HLQ)
healthcare system

PARTICIPATION FACTORS

Participation in Participation in falls prevention

falls prevention strategies (count data), defined

strategies as per as attendance at the following

primary definition appointments:

(objectives General practitioner (GP); Participant- Completed daily and Intervention

la,band3) geriatrician; falls clinic; completed reported monthly for 12 and control
physiotherapist; occupational calendars?® months group
therapist; optometrist;

ophthalmologist

Participation: Participation in falls prevention
exploratory strategies, (count data) defined
analysis as attendance at the following
(objective 1a) appointments:

Podiatrist; pharmacist Participant- Completed daily and Intervention
completed reported monthly for 12 and control
calendars?® months group

Minutes of exercise conducted®  Participant- Completed daily and Intervention
completed reported monthly for 12 and control
calendars?® months group

Completion of the following
strategies over the 12-month
trial period (binary: Y/N)
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Evaluation Component description Data source Timing of data collection  Participants
component

Serum vitamin D test; vitamin D Participant At 12 months Intervention
supplementation; increased questionnaire and control
exposure to sunlight; home group
environment assessment; DXA

scan

RESPOND PROGRAM FACTORS

Dose 1) number of intervention Clinician Following each Intervention
contacts; 2) total minutes of intervention intervention session participants
intervention received over the records
six-month intervention period

Timeliness Days from ED discharge to first ~ Clinician Following each Intervention
intervention session intervention intervention session participants
records
Modules Total number of modules chosen Clinician Following each Intervention
per participant (0-4) over the six- intervention intervention session participants
month intervention period records
RESPOND OUTCOMES
Falls; fall injuries; ED re- Participant- Completed daily and Intervention
presentations (count data) completed reported monthly for 12 participants
calendars?® months
Hospital Routinely collected Intervention
administrative hospital data, extracted participants
records following 12 month follow
up period¢

)

Verified by monthly telephone calls from a research team member blind to participant group allocation

Exercise was defined as: formal or structured exercise, including organised activities such as fitness classes, gym sessions,
swimming, team sports, DVD/TV-based exercise programs and it also included exercises prescribed by a physiotherapist or
other health professional. Exercise was not deemed to include activities of daily living such as gardening, walking activities, or
housework.

Comorbidities as per the FROP-Com. Includes medical diagnosis of: arthritis; any respiratory condition; Parkinson’s Disease;
diabetes; dementia; peripheral neuropathy; any cardiac condition; stroke; any other neurological condition; lower limb
amputation; osteoporosis; vestibular disorder; or lower limb joint replacement.

Hospital data from the two participating hospitals only. Data were not collected if the participant presented to a different
hospital.

DXA = Dual-energy X-ray absorptiometry

o

o

a

Three of the nine HLQ scales most closely aligned with the RESPOND program components were chosen as
indicators of health literacy for this evaluation: HLQ scale 2 corresponds with the health education
component of RESPOND; HLQ scale 3 relates to RESPOND’s intended person-centred style, incorporating
participatory decision-making and proactively engaging participants in goal setting and managing health
issues; and HLQ scale 7 aligns with RESPOND’s intention to link participants with appropriate community

health services. (Table 5.2).

53



Table 5.2: HLQ scales used in this evaluation

HLQ scale

HLQ scale 2:

Having sufficient

information to

Scoring

Score range 1-4 on a four-point scale
of strongly disagree to strongly agree

Items in scale

o | feel | have good information about health
¢ | have enough information to help me deal with my
health problems

manage my e | am sure | have all the information | need to manage
health my health effectively

¢ | have all the information | need to look after my health
HLQ scale 3: Score range 1-4 on a four-point scale e | spend quite a lot of time actively managing my health
Actively of strongly disagree to strongly agree e | make plans for what | need to do to be healthy

managing my
health

e Despite other things in my life, | make time to be
healthy

e | set my own goals about health and fitness

e There are things that | do regularly to make myself
more healthy

HLQ scale 7:
Navigating the
healthcare
system

Score range 1-5 on a five-point scale:
cannot do;

usually difficult;

sometimes difficult;

usually easy;

always easy

e Find the right health care

e Get to see the healthcare providers you need to

e Decide which healthcare provider you need to see

e Make sure you find the right place to get the health
care you need

e Find out which healthcare services you are entitled to

e Work out what the best care is for you

5.2.2.2 Participation in falls prevention activities

The collection of participation data is summarised in Table 5.1. All RESPOND participants (intervention and

control) were asked to complete a daily calendar each time they attended a healthcare appointment, for the

12-month trial period. This information was verified with monthly phone calls from a blinded assessor.

Participation in falls prevention activities over the 12-month follow up period was defined as the rate per

person-year of attendance at appointments with the following healthcare professionals:

e  general practitioner (GP);
° geriatrician;

e falls clinic specialist;

e  physiotherapist;

e occupational therapist;

° optometrist;

e  ophthalmologist.

These specific healthcare appointment types were chosen a priori as they were considered to align closely

with the key falls risk management strategies recommended by the RESPOND clinicians during the

intervention contacts (Figure 5.1).
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Be Your Best '
Active - Enorgorle lndop.ndom

Better Bones
s

Figure 5.1: RESPOND modules and risk management foci

PT= physiotherapist; DXA= Dual-energy X-ray absorptiometry; FRAX= Fracture Risk Assessment Tool; GP = general practitioner; OT = occupational therapist
This figure is adapted from Figure 2 in the RESPOND RCT protocol.?
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In addition to the specified healthcare appointments, further indicators of participation were collected to
gain a deeper understanding of the extent of falls prevention management in standard care, and to make
comparisons with the intervention group. These indicators included appointments with a pharmacist or
podiatrist, and minutes of exercise, collected as part of the participant-completed calendars. Data related to
having Dual-energy X-ray absorptiometry (DXA) bone density scans, vitamin D tests, vitamin D
supplementation, increased exposure to sunlight, and home environment assessments, were collected using
a purpose-designed questionnaire that the participants were asked to complete at 12 months. Collection of

these data is summarised in Table 5.1.

5.2.2.3 RESPOND program factors
RESPOND program factors have been described in detail in the process evaluation chapter (Chapter 4).23
This outcome and impact evaluation focused on the following specific program factors:
e Dose of the RESPOND program provided per participant, defined as:
i Number of intervention contacts; and
ii.  Total minutes of intervention provided.
e Timeliness of the program being commenced, defined as days from ED discharge to initial home visit.
e The total number of intervention modules chosen per participant (0-4) over the six-month
intervention period.
These data were drawn from the RESPOND process evaluation (Chapter 4).%3
5.2.2.4 RESPOND outcomes
Data related to RESPOND outcomes are detailed in Table 5.1. In line with WHO terminology, a fall was defined
as “an event resulting in a person coming to rest inadvertently on the ground, floor or other lower level” 3*
A fall injury was defined as any physical harm resulting from a fall (including fractures, dislocations, sprain,
skin tears and bruising) that was reported by study participants.?!®> Data on ED presentations to the two trial

hospital EDs were for any cause and were not limited to falls-related presentations.

5.2.3 Statistical analysis

All impact and outcome evaluation analyses were undertaken on an intention-to-treat basis and analyses
were undertaken using Stata v.14. All participants who completed a baseline assessment and provided at
least one monthly calendar or telephone call were included in the impact and outcome evaluation. Consistent
with contemporary efforts to minimise the use of p values indicating ‘significant’ or ‘non-significant’
findings,*'® where possible this evaluation reports variability around point estimates using 95% confidence

intervals.

5.2.3.1 Impact evaluation (Objective 1a)
Participant demographic data were analysed using descriptive statistics. Participation rates per person-year

were calculated for each appointment type, and as a sum of the seven appointment types comprising the
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‘participation’ definition. A sensitivity analysis also examined the rate of participation excluding GP
appointments, as reasons for seeing a GP were not available and it was considered that these visits could be
for many other health conditions unrelated to falls. Rates per person-year were calculated for hours of
exercise undertaken, which was a key recommended RESPOND strategy (Figure 5.1), as well as attendance
at pharmacist and podiatry appointments, although these latter appointment types were not part of the
targeted RESPOND module recommendations. All markers of participation were compared between groups
using negative binomial regression models with results reported as incidence rate ratios (IRR) and 95%

confidence intervals (Cl). Between group differences in proportions were examined using chi square analyses.

5.2.3.2 Impact evaluation (Objective 1b)

Multivariate negative binomial regression models were used for the impact evaluation. Participation in falls
prevention strategies (operationalised as the sum of the seven healthcare professional appointment types)
was used as the dependent variable. Participant characteristics, including health literacy ability, and

RESPOND program factors, were the independent variables.

The models adjusted for all independent variables as categorical variables. Participant characteristics
categories were defined as follows - age group: 60-69 years (reference), 70-79 years, or 80-90 years; sex:
male (reference) or female; lives alone: no (reference) or yes; comorbidities: no conditions (reference), one,
two, or three or more conditions; falls history in the preceding 12 months: one (reference), two, or three or
more falls. Falls risk was categorised as mild falls risk (FROP-Com score 0-11) (reference), moderate falls risk

(12-18), or high falls risk (19-60) as per the tool guidelines.’

HLQ scale scores were split into tertiles of approximately equal numbers of participants with low (reference),
moderate, or high health literacy for each of the three HLQ scales. The tertiles for each scale were defined
by the following scale scores: Having sufficient information to manage health — low (<2.75), moderate (2.76-
3.24), and high (23.25); Actively managing my health — low (<£2.8), moderate (2.9-3.1), and high (23.2); and
Navigating the healthcare system —low (£3.8), moderate (3.9-4.2), and high (24.3). Similarly, program factors
(number of intervention sessions, number of RESPOND modules chosen, and days from ED discharge to home
visit) were categorised as low, moderate or high, based on their tertile distribution. The number of
intervention sessions was categorised as low (<6), moderate (7-8), and high (29); and minutes of intervention
provided was categorised as low (<164), moderate (165-177), and high (2178); days from ED discharge to
home visit — low (<13), moderate (14-24), and high (225). The number of RESPOND modules chosen across
the intervention period was categorised as 0, 1, 2, 3, or 4. The ‘low’ categories for health literacy and program
factors were set as the reference categories. The only exception was for the number of modules chosen,
where ‘1’ was set as the reference category as only two participants did not choose a RESPOND module.
Despite not choosing a module, these participants met the requirements for inclusion in the analysis (having
completed a baseline assessment and provided at least one month of data). For each model, the exposure

time was calculated for each participant (n=430) as the number of days from the date of recruitment to 365
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days or to the last date of calendar data recorded if follow-up was incomplete. The exposure time was used

in the calculation of rates per person-years.

5.2.3.3 Outcome evaluation (Objective 2)
For the outcome evaluation, multivariate negative binomial regression models were constructed for each of
the three outcomes (falls, fall injuries, and ED re-presentations) in the same way as described above for

objective 1b.

5.3  RESULTS

5.3.1 Participants

The participant flow through the study is summarised in Figure 5.2. A total of 541 participants were recruited
to the study (289 in Victoria and 252 from Western Australia). Of those recruited, 430 (79.5%) provided at

least one monthly calendar and were included in the analysis.

Participant characteristics are reported in Table 5.3. Reflecting effective randomisation, key participant
characteristics were comparable between intervention and control groups, with a mean (SD) age of 73.0(8.4)
in the intervention group, and 73.0 (8.6) in the control, and a mean (SD) FROP-Com score of 16.4 (6.1) and
16.6 (5.6) respectively, indicating a moderate level of falls risk. A large proportion of all participants
(intervention and control) lived alone (42%), and approximately one third of all participants were at high risk
of falls (34%). Over 40% of participants had two or more falls in the preceding 12 months (including the index
fall resulting in the ED presentation for this study), further highlighting the high and recurrent falls risk of this

population.

Overall, HLQ scores for the sample were generally high. For the scale ‘Feeling understood and supported’,
the mean (SD) score was 3.27 (0.29) out of a maximum possible score of four for the intervention group and
3.20 (0.27) for the control group. Similarly, participants’ confidence in their ‘ability to actively engage with
healthcare providers’ and ‘understand health information well enough to know what to do’ was high across
both groups (intervention: 4.16 (0.30), control: 4.14 (0.32) out of five; and intervention: 4.15 (0.40), control
4.15 (0.37) out of five, respectively). ‘Appraisal of health information’ was scored lowest for both groups:

2.75(0.43) in the intervention and 2.77 (0.43) in the control, out of four.
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Enrolment

Consent provided and

217 Baseline assessment performed
43 Did not have baseline assessment
3 unable to contact

213 provided at least 1 month of
participation and trial outcome data

randomised
(n=541)
Study withdrawals
throughout trial
(n=18)
6 Intervention
12 Control
v
4 5 ) L 4
Allocation J
263 Randomised to intervention T T 260 Randomised to control
224 Baseline assessment performed
39 Did not have baseline assessment
3 died
2 unable to contact 40 drop outs
34 drop outs
224 Received intervention Allocation revealed 217 received usual care
217 provided at least 1 month of
participation and trial outcome data
(82.5% of participants randomised) Analysis*

131 completed participant questionnaire

Figure 5.2: Participant flow through the RESPOND RCT

(81.9% of participants randomised)

] 135 completed participant questionnaire

Adapted from Barker et al Figure 2: Participant flow through the RESPOND RCT?

* Participants included in the impact and outcome analysis

Ch.5
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Table 5.3: RESPOND participant characteristics

Intervention Control

Recruitment n=263 n=260
Female, n (%) 132 (50.2) 156 (60.0)
Age group, n (%) 60-69 107 (40.7) 111 (42.7)
70-79 89 (33.8) 83 (31.9)

80-90 67 (25.5) 66 (25.4)

Baseline assessment n=224 n=217
Lives alone, n (%) 93 (41.5) 94 (43.3)
Number of fallsin past 12 1 fall 135(60.2) 124 (57.2)
months*, n (%) 2 falls 51 (22.8) 43 (19.8)
> 3 falls 38 (17.0) 50 (23.0)

Number of comorbidities,  None 53 (23.6) 44 (20.3)
n (%) 1 55 (24.6) 53 (24.4)
2 53 (23.7) 56 (25.8)

>3 63 (28.1) 64 (29.5)

Falls risk Mild (FROP-Com score 0-11), n (%) 54 (24.1) 41 (18.9)
Moderate (FROP-Com score 12-18), n (%) 90 (40.2) 107 (49.3)

High (FROP-Com score 19-60), n (%) 80 (35.7) 69 (31.8)

Health Literacy Questionnaire (HLQ) n=218 n=216
Health literacy, 1. Feeling understood and supported (range 0-4) 3.27(0.29) 3.20(0.27)
mean HLQ scale score (SD) 2. Having sufficient information (range 0-4) 2.99 (0.53) 3.01(0.31)
3. Actively managing my health (range 0-4) 2.93(0.33) 2.99(0.32)

4, Social support for health (range 0-4) 3.13(0.40) 3.07(0.41)

5. Appraisal of health information  (range 0-4) 2.75(0.43) 2.77(0.43)

6. Ability to actively engage (range 0-5) 4.16 (0.30) 4.14(0.32)

7. Navigating the healthcare system (range 0-5) 4.03 (0.41) 3.99(0.38)

8. Ability to find health information (range 0-5) 3.91(0.45) 3.91(0.42)

9. Understanding health information (range 0-5) 4.15 (0.40) 4.15(0.37)

* This includes the fall resulting in ED presentation for inclusion in this study

5.3.2 Impact evaluation: participation in falls prevention strategies

Table 5.4 reports participation data, including the rate of attendance at key healthcare appointments, for the
intervention and control groups. There was greater participation among the intervention group, compared
with the control, for optometry appointments (incidence rate ratio (IRR): 1.72, 95% confidence interval (Cl):
1.20-2.47). For most other appointment types (falls clinic, physiotherapy, occupational therapy, and
ophthalmology), there was a consistent trend towards increased participation in the intervention group,
compared with the control. A trend towards more exercise for the intervention group was also evident
(average of 65.4 hours per person-year versus 53.9 hours for the control group) (Table 5.4). Similar rates of
general practitioner (GP) visits were found between the two groups with 8.6 visits per person-year for those

in the intervention, compared with 9.9 in the control (IRR: 0.86; 95% Cl: 0.73-1.01). For the composite
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outcome of participation, there was a trend towards greater total participation for the intervention group,

which remained after excluding GP appointments from the analysis.

Table 5.4: Participation in falls prevention strategies

Rate per person year Rate ratio (95% Cl)

Appointment type Intervention Control

General practitioner 8.60 9.90 0.86 (0.73-1.01)
Falls clinic 0.40 0.30 1.53 (0.63-3.70)
Physiotherapist 5.80 4.70 1.23 (0.84-1.80)
Occupational Therapist 0.40 0.30 1.73 (0.65-4.57)
Geriatrician 0.10 0.10 1.18 (0.26-5.34)
Optometrist 0.50 0.30 1.72 (1.20-2.47)
Ophthalmologist 0.50 0.40 1.33(0.81-2.21)
Total participation* 16.30 15.90 1.02 (0.86-1.20)

Further exploratory analysis

Total participation** 7.70 6.10 1.29 (0.94-1.76)
Hours of exercise 65.40 53.90 1.16 (0.91-1.48)
Pharmacist 0.24 0.31 0.71 (0.40-1.24)
Podiatry 0.09 0.11 0.78 (0.41-1.48)

* Sum of 7 appointment types above

** Sum of 6 appointment types, excluding GP

A rate ratio of <1 indicates that rate of attendance at the appointment type was
lower in the intervention group compared with the control group; rate ratio of >1
indicates that rate of attendance at the appointment type was higher in the
intervention group compared with the control group; rate ratio=1 indicates no
difference in rates between groups

Table 5.5 reports participant completion of specific falls prevention activities related to the RESPOND
modules for each group, as reported by participants in their 12-month follow-up questionnaire. A total of
266 participants (62% of those included in these analyses) completed the questionnaire (n=131 from the
intervention group and n=135 from the control group). The RESPOND process evaluation identified that
Better Strength and Balance was the most frequently selected module, chosen by 91% of participants who
received the intervention, followed by Better Bones (66%). Better Sleep and Better Vision were the least
frequently chosen (by 36% and 32% of participants, respectively).?!® Participants chose a median (IQR) of 2
(2-3) modules over the intervention period.?'? Five intervention participants did not choose any modules
throughout their intervention period.?!* Two of these five met the requirements for inclusion in the analyses

for this impact and outcome evaluation.

61



Use of vitamin D testing and facilitating optimal exposure to sunlight were key strategies for the Better Bones
module. As shown in Table 5.5, these activities were undertaken more frequently in the intervention group,
compared with usual care (15% and 10% more frequently, respectively). There was a trend towards increased
use of vitamin D supplementation and dual-energy X-ray absorptiometry (DXA) scans (both recommended in
the Better Bones module) and completion of home environment assessments (Better Eyesight) in the
intervention group compared with the control group, although chi-square tests did not identify significant

between-group differences.

Table 5.5: Completion of falls prevention activities recommended in RESPOND modules

Falls prevention strategies Intervention (n=131) Control (n=135) p value
n (% of respondents) n (% of respondents)

DXA scan 27 (20.6%) 23 (17.0%) 0.456

Vitamin D test 48 (36.6%) 31 (22.0%) 0.015

Vitamin D supplement 58 (44.3%) 49 (36.3%) 0.185

Increased exposure to sunlight 31 (23.7%) 19 (14.1%) 0.045

Home environment assessment 32 (24.4%) 24 (17.8%) 0.184

DXA= Dual-energy X-ray absorptiometry

5.3.3 Impact evaluation: factors associated with participation rates

Participation in falls prevention strategies was shown to increase substantially as falls risk status increased,
with a 43% increase (on average) for those at moderate risk of falls, and a 92% increase for those at high risk,
compared with those at low risk of falls (Table 5.6). The high falls risk group attended on average 10 more
appointments per person-year than the low risk group. No other associations between participant

characteristics and participation rates were identified.

Examining health literacy factors, there was a trend towards lower participation with increased health
literacy ability for the HLQ subscale ‘having sufficient information to manage health’. Participation decreased
from an average of 19.1 appointments attended per person-year to 14.5 from low to high health literacy

ability for this HLQ scale (Table 5.7).
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Table 5.6: Association between participant characteristics and participation rates

Multivariate model

Participant characteristic Participants  Participation rate Rateratio 95% CI
(n=217) (n) (per person-year)

Age group

60-69 years (reference) 93 16.5

70-79 years 72 15.9 0.97 0.75-1.26
80-90 years 52 16.7 0.91 0.69-1.18
Sex

Male (reference) 108 14.5

Female 109 18.2 1.19 0.95-1.50
Lives alone

No (reference) 129 15.5

Yes 88 17.6 0.92 0.75-1.13
Falls risk

Mild (reference) 53 11.7

Moderate 86 15.4 1.43 1.09-1.87
High 78 21.5 1.92 1.38-2.68
Falls history (preceding 12 months)

1 fall (reference) 134 15.9

2 falls 48 15.0 0.91 0.72-1.16
> 3 falls 35 20.3 0.96 0.69-1.33
Comorbidities

No conditions (reference) 51 12.4

1 condition 55 16.1 1.16 0.83-1.61
2 conditions 52 20.3 0.91 0.67-1.24
>3 conditions 59 21.3 1.03 0.73-1.47

This multivariate model was adjusted for all included participant characteristics and program
factors

Table 5.7: Association between health literacy and participation rates

Multivariate model

Health literacy ability Participants  Participationrate  Rate ratio 95% ClI
(n=213) (n) (per person-year)

Sufficient information to manage health

Low HLQ score (£2.75) (reference) 73 19.1

Moderate HLQ score (2.76-3.24) 72 15.9 0.83 0.61-1.13
High HLQ score (23.25) 68 14.5 0.82 0.60-1.10
Actively managing health

Low HLQ score (<2.8) (reference) 88 15.3

Moderate HLQ score (2.9-3.1) 72 17.7 1.19 0.90-1.57
High HLQ score (23.2) 53 17.0 1.07 0.84-1.36
Navigating the healthcare system

Low HLQ score (<3.8) (ref) 71 199

Moderate HLQ score (3.9-4.2) 80 15.1 0.99 0.75-1.32
High HLQ score (>4.3) 62 14.9 1.05 0.79-1.39

This multivariate model was adjusted for all included participant characteristics and program
factors
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Participation in falls prevention strategies was associated with the number of modules chosen, with the
highest rate of participation (18.8 appointments per person-year) found for those who chose two modules
(IRR: 1.42; 95% Cl: 1.07-1.88), (Table 5.8). Participation increased with increased dose of RESPOND,
operationalised as the total minutes of intervention delivered. Participants receiving a moderate dose of
RESPOND attended more appointments (17 per person-year) and those receiving a high dose of RESPOND
attended double the appointments (20 per person-year), compared with those receiving a low dose of
intervention (10 per person-year). In other words, an increased dose of RESPOND was associated with a
greater uptake of falls prevention strategies, after adjustment for other RESPOND program factors and

participant characteristics.

Table 5.8: Association between RESPOND program factors and participation rates

Multivariate model

RESPOND program factors Participants  Participation rate Rateratio 95% CI
(n=217) (n) (per person-year)

Number of modules chosen (0-4)

0* 2

1 (reference) 40 12.5

2 84 18.8 1.42 1.07-1.88
3 75 14.7 0.96 0.71-1.30
4 16 15.4 1.28 0.83-2.00
Number of intervention sessions

Low (2-6) (reference) 85 12.4

Moderate (7-8) 79 16.1 0.99 0.76-1.28
High (9-20) 53 21.6 1.33 0.94-1.90
Minutes of intervention provided

Low (19-164) (reference) 73 10.2

Moderate (165-177) 73 17.1 1.43 1.07-1.92
High (178-226) 71 20.4 1.47 1.00-2.17
Days from ED discharge to home visit

Low (3-13) (reference) 79 16.7

Moderate (14-24) 66 15.8 0.85 0.67-1.07
High (25-120) 72 16.5 0.96 0.75-1.23

This multivariate model was adjusted for all included participant characteristics and program factors
* Analysis for those who did not choose a RESPOND module was not performed due to the small
number in this group (n=2)

5.3.4 Outcome evaluation: factors associated with falls rates

The rate of falls per person-year was clearly associated with age (Table 5.9). Those aged 70-79, and 80-90
years experienced more falls than younger participants, with a falls rate of 1.47 per person-year for those in
their 70’s and 1.53 per person-year for those in their 80’s, compared with 0.72 per person-year for those

aged 60-69 years.
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A modest difference in falls rates was found between those who live alone or with others. Participants who
lived alone experienced fewer falls than those who lived with others, with 1.01 falls per person-year

compared with 1.25 falls per person-year (IRR: 0.67, 95% Cl: 0.48-0.95) (Table 5.9).

There was also an association between falls risk and falls rates. Those at moderate risk of falls (based on the
baseline FROP-Com assessment) demonstrated an increased falls rate in the subsequent 12 months (IRR 1.88,
95% Cl: 1.07-3.31), while a trend towards an increased falls rate for those at high risk of falls was also seen
(IRR 1.94, 95%Cl 0.96-3.90). Falls history was strongly associated with the rate of falls during the RESPOND
RCT follow-up period. Participants who had experienced multiple falls over the previous 12 months (including
the fall resulting in the ED presentation for inclusion in this study) were more likely to fall again during the
subsequent 12 months, with a rate of 3.08 per person-year for those with three or more falls, compared with
0.56 for those who experienced only the index fall. This resulted in a more than four-fold increase in incidence

rate ratio (IRR: 4.57, 95% Cl: 2.78-7.52) after adjustment for other factors.

Table 5.9: Association between participant characteristics and falls rates

Multivariate model

Participant characteristic Participants  Falls rate Rate ratio 95% Cl
(n=217) (n) (per person-year)

Age group

60-69 years (reference) 93 0.72

70-79 years 72 1.47 1.76 1.12-2.78
80-90 years 52 1.53 1.76 1.08-2.88
Sex

Male (reference) 108 1.08

Female 109 1.22 0.94 0.62-1.43
Lives alone

No (reference) 129 1.25

Yes 88 1.01 0.67 0.48-0.95
Falls risk

Mild (reference) 53 0.45

Moderate 86 0.93 1.88 1.07-3.31
High 78 2.03 1.94 0.96-3.90
Falls history (preceding 12 months)

1 falls (reference) 134 0.56

2 falls 48 1.58 2.84 1.82-4.42
> 3 falls 35 3.08 4.57 2.78-7.52
Comorbidities

No conditions (reference) 51 0.55

1 condition 55 1.27 1.11 0.65-1.91
2 conditions 52 1.16 0.93 0.47-1.83
23 conditions 59 1.63 0.67 0.36-1.28

This multivariate model was adjusted for all included participant characteristics and program factors
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The relationship between health literacy and falls rate was examined (Table 5.10). Trends towards reduced
falls rates for participants with higher health literacy scores for the ‘Sufficient information to manage their
health’ and ‘Navigating the healthcare system’ scales were seen; however, there was considerable variability

around the IRR point estimates.

Table 5.10: Association between health literacy and falls rates

Multivariate model

Health literacy ability Participants  Falls rate Rate ratio 95% Cl
(n=213) (n) (per person-year)

Sufficient information to manage health

Low HLQ score (<2.75) (reference) 73 1.88

Moderate HLQ score (2.76-3.24) 72 0.80 0.70 0.40-1.21
High HLQ score (23.25) 68 0.76 0.77 0.45-1.31
Actively managing health

Low HLQ score (<2.8) (reference) 88 0.59

Moderate HLQ score (2.9-3.1) 72 0.90 0.73 0.46-1.16
High HLQ score (23.2) 53 0.87 0.65 0.42-1.00
Navigating the healthcare system

Low HLQ score (<3.8) (reference) 71 1.62

Moderate HLQ score (3.9-4.2) 80 1.22 0.97 0.62-1.51
High HLQ score (24.3) 62 0.64 0.66 0.39-1.13

This multivariate model was adjusted for all included participant characteristics and program factors

There was a trend towards an increased rate of falls for patients with increasing dose of RESPOND (minutes
of intervention delivered), although the confidence intervals indicate considerable variability around the

point estimates (Table 5.11).

5.3.5 Outcome evaluation: factors associated with fall injury rates

Similar to the falls rate findings, age appeared to be associated with fall injuries (Table 5.12). The 70-79 year
old age group had a higher rate of fall injuries, with 1.32 falls per person-year, compared with 0.77 per
person-year for those aged 60-69 years (IRR: 2.41; 95% Cl: 1.27-4.57). This pattern was not observed for
those aged 80-90, however, with the injury rate the same as for those in their 70’s and the 95%Cl indicating
no association (IRR: 1.81, 95% ClI: 0.86-3.80).

As noted with participation and falls rates, there was a trend towards more falls injuries with higher falls
risk, with falls rates rising from 0.41 to 1.85 injuries per person-year from the mild to high risk groups. As
seen for falls rates, falls history was strongly associated with fall injuries in the multivariate model. Those
who experienced two or more falls in the previous 12 months had a higher rate of fall injuries, with 1.46 fall
injuries per person-year for those with two previous falls and 2.69 fall injuries per person-year for those
with three or more falls, compared with 0.58 fall injuries per person-year for those who experienced only

the index fall.
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Table 5.11: Association between RESPOND program factors and falls rates

Multivariate model

RESPOND program factors Participants  Falls rate Rate ratio 95% CI
(n=217) (n) (per person-year)

Number of modules chosen (0-4)

0* 2

1 (reference) 40 0.95

2 84 1.30 1.08 0.62-1.89
3 75 1.02 0.84 0.45-1.57
4 16 1.43 1.30 0.54-3.14
Number of intervention sessions

Low (<6) (reference) 85 0.83

Moderate (7-8) 79 1.11 0.77 0.45-1.32
High (29) 53 1.59 1.16 0.59-2.29
Minutes of intervention provided

Low (<164) (reference) 73 0.57

Moderate (165-177) 73 1.22 1.35 0.76-2.37
High (2178) 71 1.53 1.72 0.83-3.56
Time from ED discharge to home visit (days)

Low (£13) (reference) 79 1.09

Moderate (14-24) 66 1.23 0.89 0.57-1.39
High (225) 72 1.15 0.86 0.55-1.34

Participation in falls prevention activities
(number of appointments attended)

Low (<6) 75 0.64
Moderate (7-16) 74 1.01 1.07 0.63-1.82
High (>17) 68 1.72 1.58 0.93-2.68

This multivariate model was adjusted for all included participant characteristics and program factors
* Analysis for those who did not choose a RESPOND module was not performed due to the small
number in this group (n=2)

This resulted in a more than five-fold increase in falls injuries for those with three or more falls, after

adjustment for other factors (Table 5.12).

There was a trend towards fewer falls injuries with increasing health literacy ability for ‘Navigating the health

system’ (Table 5.13), although no other clear patterns were evident for the other HLQ scales.
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Table 5.12: Association between participant characteristics and fall injury rates

Multivariable model

Participant characteristic Participants  Fall injury rate Rate ratio 95% Cl
(n=217) (n) (per person-year)

Age group

60-69 years (reference) 93 0.77

70-79 years 72 1.32 2.41 1.27-4.57
80-90 years 52 1.32 1.81 0.86-3.80
Sex

Male (reference) 108 0.90

Female 109 1.25 1.76 0.97-3.19
Lives alone

No (ref) 129 1.27

Yes 88 0.80 0.54 0.29-1.01
Falls risk

Mild (reference) 53 0.41

Moderate 86 0.92 2.39 0.99-5.78
High 78 1.85 2.12 0.79-5.64
Falls history (preceding 12 months)

1 fall (reference) 134 0.58

2 falls 48 1.46 2.84 1.44-5.58
> 3 falls 35 2.69 5.94 2.95-11.96
Comorbidities

No conditions (reference) 51 0.59

1 condition 55 1.47 0.82 0.35-1.90
2 conditions 52 0.76 0.28 0.11-0.74
3 conditions 59 1.46 0.47 0.19-1.15

This multivariate model was adjusted for all included participant characteristics and program
factors

Table 5.13: Association between health literacy and fall injury rates

Multivariate model

Health literacy ability Participants Fall injury rate Rate ratio 95% Cl
(n=213) (n) (per person-year)

Sufficient information to manage health

Low HLQ score (£2.75) (reference) 73 1.71

Moderate HLQ score (2.76-3.24) 72 0.57 0.59 0.26-1.30
High HLQ score (23.25) 68 0.94 0.85 0.37-1.94
Actively managing health

Low HLQ score (<2.8) (reference) 88 1.53

Moderate HLQ score (2.9-3.1) 72 0.57 0.56 0.28-1.10
High HLQ score (23.2) 53 1.11 0.78 0.38-1.59
Navigating the healthcare system

Low HLQ score (<3.8) (reference) 71 1.52

Moderate HLQ score (3.9-4.2) 80 1.06 0.86 0.42-1.78
High HLQ score (>4.3) 62 0.71 0.63 0.28-1.41

This multivariate model was adjusted for all included participant characteristics and program factors
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Table 5.14 shows a trend towards increased rates of falls injuries with increasing number of RESPOND
intervention sessions (from 0.64 to 1.65 fall injuries per person-year from low to high number of sessions),
increased minutes of RESPOND intervention provided (from 0.54 to 1.50 injuries per person-year from low
to high minutes of intervention provided) and increased participation (from 0.60 to 1.63 injuries per person-

year from low to high participation in falls prevention strategies).

Table 5.14: Association between RESPOND program factors and fall injury rates

Multivariate model

RESPOND program factors Participants  Fall injury rate Rate ratio 95% Cl
(n=217) (n) (per person-year)

Number of modules chosen (0-4)

0* 2

1 (reference) 40 0.54

2 84 1.29 1.24 0.41-3.72
3 75 1.02 0.71 0.21-2.42
4 16 1.30 1.37 0.30-6.38
Number of intervention sessions

Low (<6) (reference) 85 0.64

Moderate (7-8) 79 1.05 0.83 0.38-1.83
High (29) 53 1.65 1.71 0.68-4.31
Minutes of intervention provided

Low (£164) (reference) 73 0.54

Moderate (165-177) 73 1.08 1.06 0.46-2.45
High (2178) 71 1.50 1.44 0.52-4.00
Time from ED discharge to home visit (days)

Low (£13) (reference) 79 1.05

Moderate (14-24) 66 1.28 0.81 0.42-1.56
High (225) 72 0.92 0.90 0.41-1.97
Participation in falls prevention activities (number of appointments attended)

Low (£6) 75 0.60

Moderate (7-16) 74 0.92 1.18 0.56-2.48
High (217) 68 1.63 1.52 0.72-3.23

This multivariate model was adjusted for all included participant characteristics and program factors
* Analysis for those who did not choose a RESPOND module was not performed due to the small
number in this group (n=2)

5.3.6 Outcome evaluation: factors associated with ED re-presentation rates

Table 5.15 shows the factors associated with re-presentation to one of the two participating hospital EDs.
Similar to analyses of other outcomes in this evaluation, increased falls risk was also associated with
increased rate of ED re-presentation, with a rate of 1.24 re-presentations for those at high risk of falls
compared with 0.19 for those at low risk (IRR: 4.12; 95% Cl: 1.73-9.77). However, the wide confidence interval

indicates low precision for this association.
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As with falls rates and fall injury rates, a history of more falls in the preceding 12 months was also associated
with an increase in rate of ED re-presentation. Those who experienced three or more falls in the year prior
to being recruited into the RESPOND trial presented to ED at a rate of 1.15 times per person-year compared
with 0.52 times per person-year for those with only one fall at baseline assessment (IRR: 2.06; 95% Cl: 1.02-

4.19).

Table 5.15: Association between participant characteristics and ED re-presentation rates

Multivariate model

Participant characteristic Participants ED re-presentation rate Rateratio 95% CI
(n=217) (n) (per person-year)

Age group

60-69 years (reference) 93 0.59

70-79 years 72 0.79 1.30 0.71-2.37
80-90 years 52 0.95 1.29 0.62-2.66
Sex

Male (reference) 108 0.75

Female 109 0.72 0.75 0.46-1.24
Lives alone 0.80 0.48-1.36
No (reference) 129 0.77

Yes 88 0.69

Falls risk

Mild (reference) 53 0.19

Moderate 86 0.71 3.42 1.63-7.18
High 78 1.24 4.12 1.73-9.77
Falls history (preceding 12 months)

1 fall (reference) 134 0.52

2 falls 48 1.10 191 1.06-3.42
> 3 falls 35 1.15 2.06 1.02-4.19
Comorbidities

No conditions (reference) 51 0.33

1 condition 55 0.72 1.29 0.61-2.74
2 conditions 52 0.71 0.95 0.42-2.15
3 conditions 59 1.20 1.03 0.44-2.44

This multivariate model was adjusted for all included participant characteristics and program factors

As seen for falls rates and falls injury rates, a trend towards a lower rate of ED re-presentation was found for

those with a moderate or high level of ability to navigate the healthcare system (Table 5.16)
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Table 5.16: Association between health literacy and ED re-presentation rates

Multivariate model

Health literacy ability Participants ED re-presentation rate Rate ratio 95% CI
(n=213) (n) (per person-year)

Sufficient information to manage health

Low HLQ score (<2.75) (ref) 73 0.79

Moderate HLQ score (2.76-3.24) 72 0.80 1.46 0.70-3.07
High HLQ score (23.25) 68 0.62 1.02 0.47-2.22
Actively managing health

Low HLQ score (<2.8) (ref) 88 0.72

Moderate HLQ score (2.9-3.1) 72 0.84 1.21 0.66-2.23
High HLQ score (23.2) 53 0.67 1.03 0.56-1.92
Navigating the healthcare system

Low HLQ score (<3.8) (ref) 71 0.90

Moderate HLQ score (3.9-4.2) 80 0.72 0.75 0.37-1.51
High HLQ score (24.3) 62 0.61 0.75 0.36-1.58

This multivariate model was adjusted for all included participant characteristics and program factors

Examining RESPOND program factors, there was a trend towards an increased rate of ED re-presentation
with a greater number of RESPOND modules chosen (Table 5.17). A trend towards increased ED re-
presentation rates with increased time from index ED discharge to RESPOND home visit was also observed.
The ED re-presentation rate was 0.98 for those who experienced a delay of 25 days or more in receiving the
home visit, compared to 0.51 per person-year for those who had their home visit within two weeks after
discharge. Finally, a trend towards a higher rate of ED re-presentations was seen for participants who had a
higher rate of participation in falls prevention strategies (0.99 ED re-presentations per person-year),

compared with those who had low participation (0.44 ED re-presentations per person-year).
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Table 5.17: Association between RESPOND program factors and ED re-presentation rates

Multivariate model

RESPOND program factors Participants ED re-presentationrate Rateratio 95% Cl
(n=217) (n) (per person-year)

Number of modules chosen (0-4)

0* 2

1 (reference) 40 0.60

2 84 0.66 1.08 0.51-2.30
3 75 0.80 1.30 0.61-2.78
4 16 1.11 1.74 0.64-4.73
Number of intervention sessions

Low (<6) 85 0.76

Moderate (7-8) 79 0.67 1.00 0.47-2.11
High (29) 53 0.81 1.22 0.47-3.16
Minutes of intervention provided

Low (<19) 73 0.74

Moderate (165-177) 73 0.65 0.61 0.30-1.25
High (>178) 71 0.82 0.74 0.30-1.86
Time from ED discharge to home visit (days)

Low (<13) 79 0.51

Moderate (14-24) 66 0.75 1.24 0.70-2.22
High (>25) 72 0.98 1.59 0.86-2.91
Participation in falls prevention activities (number of appointments attended)

Low (<6) 75 0.44

Moderate (7-16) 74 0.72 1.50 0.76-2.96
High (217) 68 0.99 1.76 0.85-3.62

This multivariate model was adjusted for all included participant characteristics and program factors

5.4  DISCUSSION

A high level of participation in recommended falls prevention strategies is considered to be a critical success
factor for positive outcomes from falls prevention interventions.> ! However, clinical trials demonstrate that
at 12 months only half of community-dwelling older people are still adhering to falls prevention
interventions.! Furthermore, it is unclear which factors influence the outcomes of falls prevention programs
for older people who present at ED after a fall. This is the first detailed impact and outcome evaluation of a
successful falls prevention program for older fallers presenting to the ED. The impact evaluation focused on
participation in falls prevention strategies, while the outcome evaluation focused on factors associated with

falls rates, falls injury rates and ED re-presentation rates.

Despite small absolute differences for individual elements, the mostly consistent pattern of increased
participation in falls prevention strategies in the intervention group, compared with the control, is likely to
be clinically important. The most significant finding from the outcome evaluation was that a history of
multiple falls was associated with an increase in falls, fall injuries, and ED re-presentations during the 12-

month follow-up period, after adjusting for other participant characteristics and RESPOND program factors.
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A trend was also seen with moderate and high falls risk (compared to low falls risk), and an increase in rates
for each of the evaluated trial outcomes. This information builds on the findings of the RESPOND process
evaluation?'® (Chapter 4) and provides useful information to guide future implementation of falls prevention

programs.

5.4.1 Impact evaluation: participation in falls prevention strategies

The modest increase in participation in falls prevention strategies, operationalised as attendance at all
healthcare appointments, was observed for most appointment types except GP visits. Given the broad range
of reasons for which older people may consult a GP, this finding was not unexpected. A similar result was
found in the landmark ‘PROFET’ study by Close et al.”” They conducted a multi-disciplinary RCT of a falls
prevention program, including referral to community services where appropriate, and found a significant
decrease in the risk of further falls compared with usual care. They did, however, report 668 GP visits among
the control group, and 487 with the intervention group (p=0.33). This may be because visits to the GP are not

specific to falls prevention.

It is noteworthy that 92% of the intervention sessions were delivered by RESPOND clinicians who were either
registered physiotherapists (PTs) or occupational therapists (OTs) (RESPOND process evaluation,?!* Chapter
4). The intervention group may have received PT or OT services from their allocated RESPOND clinician, such
as discipline-specific advice and education, thus reducing the need for ongoing community referral for these
health disciplines. These results may, therefore, represent a conservative estimate of the difference in

participation between groups.

RESPOND comprised of only four modules, targeting selected falls risk factors and evidence-based
management strategies (Figure 5.1). Greater uptake of strategies recommended as part of the Better Bones
module was demonstrated in the intervention group, compared with the control group. Specifically, there
was a significant increase in exposure to sunlight, and increased use of Vitamin D testing, and a non-
significant increase in use of DXA scans and Vitamin D supplementation. These findings may in part explain
why the RESPOND RCT primary analysis demonstrated significantly fewer falls and fractures than the control
group.! A recent systematic review and meta-analysis of vitamin D supplementation,'® concluded that there
is little justification to use vitamin D supplements to maintain or improve musculoskeletal health. This review
has been criticised for excluding significant high quality studies which have shown vitamin D supplementation
to be of benefit to subgroups of older people, including those with vitamin D deficiency and those living in
residential care.’®> 2 The results from this evaluation strengthen the case for appropriate use of Vitamin D

testing and supplementation if levels are found to be low.

Building on the trend towards an increase in participation in falls prevention activities, this evaluation
identified a trend towards a higher rate of exercise for the intervention group compared with the control.

Exercise was a key recommended strategy in both the Better Strength and Balance and the Better Bones
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RESPOND modules. A recent systematic review with meta-analysis provided strong evidence that exercise

prevents falls among community-dwelling in older people.® 1%

The challenges of ensuring adequate participation in falls prevention programs that refer participants into
existing community-based services have been highlighted previously by Russell et al.® They conducted an
Australian-based RCT, with a referral-based multifactorial intervention for older people discharged directly
home from ED after presenting with a fall, and found no effect on falls or injuries for the intervention group.®
They concluded that compared to direct-service models, there is no control over the nature, intensity, or
scope of service provided with referral to community services. This point is reinforced by a Dutch RCT of an
ineffective falls prevention program for those who presented at ED with a fall.**? The researchers found that

one quarter of intervention participants did not receive the intended falls prevention-related referrals and

recommendations from their GP and therefore did not receive the intended interventions.

The present evaluation was likely underpowered to detect statistically significant differences in participation
between subgroups, as a priori sample size calculations were tailored to the primary RCT outcomes of falls
injuries. However, a mostly consistent pattern towards increased participation across a wide range of
evidence-based falls prevention strategies still provides clinically useful information and helps us to better
understand factors that may have contributed to the positive RCT outcomes. This evaluation supports the
assumption that participation in falls prevention strategies is a critical success factor for reducing the rate of
falls and fractures in RESPOND. It is possible that the participation rates were not sufficient to elicit a
significant reduction in fall injuries or hospitalisations. However, further research would be required to
determine whether a change in participation rate is associated with a change in clinical outcomes. There
remains scope for interventions that can build on the RESPOND approach and further increase participation

in key fall prevention recommendations for this high falls risk population.

5.4.2 Outcome evaluation: sub-group analyses

5.4.2.1 Participant characteristics

Increase in age was, perhaps unsurprisingly, associated with an increase in rate of falls. A history of falls in
the preceding 12 months was strongly associated with all three RESPOND RCT outcomes, and a consistent
trend was seen between increased falls risk and increased adverse outcomes. Falls history remained an
independent predictor of falls, fall injuries and ED presentations, even after accounting for all other

participant characteristics and program factors.

Those who had experienced only one fall in the preceding year (the index fall leading to their recruitment in
RESPOND), had the lowest rate of falls, injuries, and ED presentations during the 12-month follow up period.
This fits with previous literature, with a systematic review and meta-analysis reporting a history of falls to be
a strong predictor of future falls for community-dwelling older people (OR = 2.8 for all fallers; OR = 3.5 for

recurrent fallers).2% In a comparable cohort to RESPOND, Close et al analysed the control group of the
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successful British PROFET trial, to identify risk factors associated with future falls, and found a history of
previous falls to be a strong predictor (OR: 1.5, 95% Cl: 1.1-1.9).2*8 This finding strengthens the case for the
intervention being delivered following the index fall, rather than when people have already experienced
multiple falls. This finding aligns closely with the rationale behind the RESPOND program tagline: “RESPOND

to the first fall to prevent the second”.

A moderate to high falls risk, as determined at baseline, was associated with an increase in falls, fall injury,
and ED re-presentations rates (compared with those at low risk of falls). This highlights the importance of
programs such as RESPOND that focus on identifying individual falls risk factors in order to improve outcomes
through targeted intervention. Increased falls risk was also associated with increased participation rates. This
may reflect the strong encouragement from health professionals for those classified as moderate to high falls

risk to engage in falls prevention strategies.

These findings highlight that for older people with recurrent ED fall presentations, clinicians need to
recognise the high likelihood of future falls and related ED re-presentations, and initiate strategies to support
optimal long-term falls prevention, even though the main focus of these will be in the community (not the
ED). In this way the ED can be a point of triage for high falls risk identification and intervention initiation.
Both falls history and falls risk can be identified using validated screening tools such as the FROP-Com screen,
or detailed falls risk assessment tools such as the FROP-Com. Routine use of falls risk identification tools for
appropriate patients in ED may facilitate this process. This would, however, likely require staff upskilling and

new protocols to be developed.?'?

5.4.2.1.1 Health literacy

The ability and confidence to navigate the healthcare system is a key component of health literacy. This
outcome evaluation identified trends towards reduced falls rates, reduced falls injury rates, and reduced ED
re-presentations for people who had greater baseline ability to navigate the healthcare system. Mindful of
the variability around the point estimates, these findings suggest that assessing health literacy among this
patient group prior to commencing RESPOND, particularly use of HLQ scale 7, may be of value when allocating
program resources. Information related to participants’ baseline health literacy ability may help distinguish
between those who have sufficient health literacy ability to engage in components of RESPOND that require
navigation of the health system, such as community linkage, and those who may require additional support

and education from their RESPOND clinician.

Similarly, a US study found that for males, the number of falls and injuries decreased with higher health
literacy ability.’® However, health literacy was measured using a version of the Brief Health Literacy Screen
which comprises of three questions related to understanding medical materials. The health literacy
constructs measured are different to those included from the HLQ in this evaluation and therefore the results

are not directly comparable.
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Jaffee et al conducted an observational study of adult hospital patients that found low health literacy (using
the Brief Health Literacy Screen) to be associated with greater hospital readmission rates for older people,
but that health literacy was not significantly associated with falls risk.?2° The mixed results related to health
literacy and falls-related outcomes may reflect the heterogeneity of the health literacy constructs measured
in various health literacy measurement tools, as well as the multiple and complex interactions of falls risk
factors. The HLQ was found to have good measurement properties for the RESPOND cohort.??! One of the
advantages of the HLQ over other health literacy measurement tools is the breadth of the health literacy
construct it encompasses. The nine distinct components, each represented by an individual scale, can be
applied individually or the tool can be administered in its entirety, depending on the clinical situation.
Individual HLQ scales are short (four to six items each) and therefore quick to administer. Given the time
pressures, and often demanding caseloads for ED staff, the flexibility of the HLQ makes it an appropriate tool
to quickly determine health literacy ability of older community-dwelling adults who have experienced a fall

and presented at the ED.

A large body of prior literature has consistently shown that low health literacy is a barrier to healthcare access,
clinician-patient communication, adherence, and effective healthcare use for a range of chronic health
conditions, such as cardio-vascular disease, diabetes, and asthma.?% 158 222,223 Fay studies have examined the
concept of health literacy for older people who have experienced a fall. This evaluation contributes new

evidence of the relationship between health literacy and falls prevention for older people.

5.4.2.2 RESPOND program factors

An association was found between the delivered dose of RESPOND and falls outcomes. Those at higher risk
of fall injuries received more RESPOND sessions. It is likely that clinical judgment prompted the RESPOND
clinicians to call these participants more frequently as they had identified a higher falls risk; additionally, falls
injuries may have triggered more follow up calls by the clinicians. It is also possible that interventions that
encourage participants to ‘Be Your Best’ through maximising functional capacity may increase the
opportunity for falls and associated injuries through increased physical activity.*® 119113 There is always a risk
of increased exposure to falls when undertaking interventions that improve mobility and physical function.
For example, if someone who is usually housebound is able to walk to the local shops following participation
in a strength and exercise program, they may be exposed to a number of new environmental falls risks. This
potential explanation, however, needs to be considered in the context that RESPOND reduced the rate of

falls and fractures overall.

Those with greater total intervention contact time had higher rates of participation in falls prevention
strategies. This may be because people who received a higher dose of RESPOND were more complex, from
health and social perspectives, thus requiring longer, more frequent coaching sessions with their clinician.
This would allow for increased opportunity for the clinicians to provide education and recommendations for

community linkage, as well as discussion related to overcoming barriers to participation and reinforcing
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facilitators, compared with those receiving a lower dose. One study investigating attitudes to falls and injury
prevention for those who presented to a hospital ED after a fall, found that up to 72% of respondents were
reluctant to undertake a falls prevention strategy.?'* The authors argued that participation in falls prevention
activities requires the individual to move through the stages of behaviour change, which involves self-efficacy,
decisional balance, and cognitive processes. Movement through these stages, through the use of
motivational interviewing techniques, requires time. A meta-analysis of motivational interviewing studies
found a significant relationship between an increased dose delivered and positive effects on a range of
outcomes.??* This may explain why a greater dose of intervention resulted in the intended behaviour change

of greater participation in recommended strategies.

A further program factor that was associated with falls outcomes was the timeliness of commencing the
RESPOND program. A trend towards a higher rate of ED re-presentations was observed for participants who
experienced delays from the time of initial ED discharge to the initial home visit intervention session. This
finding supports prior literature that a timely service is important for the success of falls prevention programs,
particularly in this high falls risk population. In another Australian RCT, there was a median of 28 days (IQR
18-43) between ED presentation and baseline home assessment.® Similar delays were found in a Dutch
RCT.!2 Both of these studies were found to be ineffective for preventing falls compared with usual care. In
contrast, the first RESPOND intervention session (home visit) was delivered a median (IQR) of 18 days (12 to
30) from ED discharge. This highlights the need for falls prevention services to be implemented as soon as

feasible after ED presentation for this high falls risk group.

5.4.3 Strengths and limitations

This impact and outcome evaluation, in combination with the RESPOND process evaluation, provides a
deeper understanding of the RESPOND RCT results and in particular, factors that may have contributed to
the program’s effectiveness. Key strengths of the evaluation include the collection of data from multiple
sources, including hospital administration records, clinician records, participant calendars, and validated falls
risk and health literacy tools. The evaluation occurred alongside a multi-centre RCT, and rigorous methods
were used for the trial and program evaluation, including blinding of participants and clinicians during

collection of baseline data, triangulation of data sources, and the use of an intention-to-treat analysis.

However, the methodological limitations should also be acknowledged. Firstly, the definition of
“participation in falls prevention strategies” used in this study may not be sensitive and specific enough to
the underlying construct it was intended to measure. However, similar definitions of participation have been
used in previous studies,® and many falls prevention recommendations result from attendance at these key
healthcare appointments. For example, seeing an ophthalmologist because of difficulty with vision for driving
is likely to be relevant for the ability to safely negotiate an uneven environment when walking. In this regard,

“participation” can be considered a useful overall indicator of whether behaviour change was achieved.
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It is also important to acknowledge that only three key aspects of health literacy (of a total 9) were selected
to be included in the analysis. These constructs were carefully chosen as they represented the HLQ scales
most closely aligned with the RESPOND program components. It is possible that other aspects of health

literacy may also influence outcomes, and these could be investigated in future studies.

It is also noted that ED re-presentations were for any cause and were not falls specific. The primary RCT
analysis showed that four out of five re-hospitalisations were for reasons other than a fall.l A limitation of
the parent trial inclusion criteria was the exclusion of those over the age of 90. The 85 and older age group
is the fastest growing proportion of the Australian population, and is projected to constitute 4-5% of the
population around 2050. Given that this evaluation found an increase in age was associated with an increase
in rate of falls, it is important that those over 90 years of age be included in any future studies of RESPOND

or similar falls prevention programs.

Recall and reporting bias may affect the accuracy of data collected in the participant calendars, and the
process of keeping a calendar may result in a Hawthorne effect in the control group. This is possible in all
falls prevention RCTs because control participants may reduce their falls risk as a result of being observed. It

is also possible that falls are underreported as this can have consequences for maintaining independence.

5.4.4  Clinical implications

This is the first comprehensive impact and outcome evaluation of a multi-centre falls prevention program
targeting older adults who present to ED with a fall. A trend towards increased participation in falls
prevention strategies was found for the intervention group and this may in part explain the decrease in falls
and fractures rates for RESPOND intervention participants compared with control participants. This suggests
that clinicians should focus on overcoming barriers and emphasising facilitators to engagement with and

uptake of recommended falls prevention strategies.

Furthermore, the intervention should be delivered as soon as practical after discharge home from the ED in
order to optimise outcomes. RESPOND appears to be most effective for those who have only experienced
one fall, and are of lower falls risk, prior to commencing the program. These groups should be targeted in
future implementation of RESPOND. The FROP-Com is recommended to identify key falls risk factors such as
falls risk status and falls history. Ability to navigate the health system effectively may also impact on falls
outcomes and it is recommended that individual health literacy ability is measured using the HLQ prior to
commencing a falls prevention initiative, in order to tailor the program accordingly. Use of the HLQ,
particularly scale 7, may assist with differentiating between those who are better able to engage in key
RESPOND components, and those who may require additional support and education from their RESPOND

clinician.
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5.5 Conclusion

In the context of a health system with limited resources, the information generated from this impact and
outcome evaluation, in conjunction with the results from the RESPOND process evaluation, can be used to
guide clinicians, researchers and policy makers to maximise the effectiveness and efficiency of future falls
prevention programs. The study findings indicate that RESPOND should be initiated as soon as practical after
the first fall, targeting participants at lower falls risk who have presented to ED with their first fall. Where

possible, barriers to participation in falls prevention strategies should be identified and mitigated.
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6 MEASUREMENT PROPERTIES OF THE HLQ

Chapter 6 is the published paper detailing the methods and results of study three addressing objective three.
The study corresponds with the secondary aims of this thesis and describes the health literacy level of the
RESPOND cohort, using the Health Literacy Questionnaire (HLQ). It also reports an analysis of the

measurement properties of the HLQ, using Rasch methods.??!
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Abstract

Background: Health literacy is an important concept associated with participation in preventive health initiatives,
such as falls prevention programs. A comprehensive health literacy measurement tool, appropriate for this population,
is required. The aim of this study was to evaluate the measurernent properties of the Health Literacy Questionnaire
(HLQ) in a cohort of older adults who presented to a hospital emergency department (ED) after a fall.

iMethods: Older adults who presented to an ED after a fall had their health literacy assessed using the HLO (n = 433},
Data were collected as part of a multi-centre randormised controlled trial of a falls prevention program. Measurernent
praperties of the HLO were assessed using Rasch analysis.

Results: All nine scales of the HLO were unidimensional, with good internal consistency reliahility. No item bias was
found for mast items (43 of 44). A degree of overall mistit to the Rasch maodel was evident for six of the nine HLQ
scales. The majority of misfit indicated content overap between some iterms and does not compromise measurement.
A measurement gap was identified for this cohort at mid to high HLQ score.

Conclusions: The HLO demonstrated good measurernent properties in a cohort of older adults who presented to an
ED after a fall. The summation of the HLQ items within each scale, providing unbiased information on nine separate

areas of health literacy, is supported. Clinicians, researchers and policy makers may have confidence using the HLG
scale scores to gain information abeut health literacy in clder people presenting to the ED after a fall.

Trial registration: This study was registered with the Australian New Zealand Clinical Trials Registry, nurmber

ACTRN12614000336684 (27 March 2014).

Keywaords: Older adults, Falls prevention, Health literacy, Measurement properties, Rasch analysis

Background

Falls represent the main cause of emergency department
(ED) presentations for older adults [1]. However, partici-
pation in falls prevention activities following presenta-
tion to the ED with a fall is suboptimal [2]. Health
literacy is an important concept associated with partici-
pation in preventive health initiatives [3]. Health literacy
is defined as “the cognitive and social skills which
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determine the motivation and ability of individuals to
gain access to, understand and use information in ways
which promote and maintain good health” [4].

Adults with sub-optimal health literacy are less likely
to participate in preventive health programs, such as
falls prevention programs, possibly due to lack of under-
standing of health information and education provided
[5]. Accurate measurement of health literacy prior to
commencing a falls prevention program may guide clini-
cians to adapt provider-patient communication, such as
provision of information related to falls risks and their
management strategies, to match the patients level of
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health literacy. This may lead to increased participation
in falls prevention activities, potentially resulting in
improved outcomes for these individuals.

A range of health literacy measurement tools are avail-
able. However, most tools do not reflect the multidimen-
sicnal definition of health literacy, and predominantly
focus on reading comprehension, pronunciation and
numeracy [6, 7]. The Health Literacy Questionnaire
(HLQ) was developed to address the shortcomings of
previous tools [8]. The HLQ comprises nine independent
scales related to the understanding of, engagement with,
and use of health services, from both an individual and or-
ganisational perspective.

The measurement properties of the HLQ have been
explored in depth using predominantly classical test the-
ory (CTT) approaches [8-11] and qualitative approaches
[8, 12]. The HLQ was originally validated using a sample
from clinical, home and community care settings in
Australia [8]. A highly restrictive 9-factor confirmatory
factor analysis (CFA) model fitted satisfactory, with each
of the HLQ scales representing nine conceptually
distinct areas of health literacy. Subsequent studies
evaluating the psychometric properties of the HLQ),
including German, Danish, and Slevakian versions, sup-
port these findings, with the HLQ demonstrating good
model fit and reliability, as well as homogeneity of items
within each of the HLQ scales [9-11, 13]. Diverse
cohorts were used in these studies representing people
with a range of health conditions, receiving a variety of
health services. A recent study evaluated the measure-
ment properties of the initial version of the HL(Q) among
people at risk of cardiovascular disease, using Rasch
methods [14]. Similar to previous studies, each of the
nine HLQ scales were found to measure nine separate
constructs of health literacy with good
consistency. Unclear distinction between some response
categories in some HLQ) scales was reported and the
scales were deemed to be suboptimally targeted in rela-
tion to the particular cardiovascular cohort [14]. With
the HLQ versien used in this study, some disordered
threshelds among items in scales 6 to 9 were cbserved.
Kolarcik et al. observed this effect as well and subse-
quently improved the response options which resulted
in lower scores (better targeting), and improved model
fit, with no disordered thresholds [13].

Rasch analysis is a modern and unique form of item
response theory (IRT) [15]. It involves testing an cutcome
scale against a mathematical model that operationalises
the key principles of good measurement [15-17]. Rasch
analysis allows for a unified approach to evaluating several
measurement issues, such as unidimensionality, local
dependency, response categery ordering, item bias and
targeting, producing rich data that complements and adds
to CTT approaches [15-18]. Rasch analysis is widely

internal
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accepted as the standard for modern psychometric evalua-
tions of outcome scales [15, 19]. As such, this methodology
was deemed to be the most appropriate for this study.
Previous studies provide robust evidence to guide the
practical use of the HLQ among a variety of inter-
national community and clinical pepulations. However,
the measurement properties of the HLQ have not previ-
ously been determined for older adults who have
presented to an ED after a fall. The appropriateness of a
tool may vary acress settings, therefore it is imperative
to analyse the HLQ in specific populations prior to
applying the tool and interpreting scores [8, 12]. The
aim of this study was to use Rasch methods to evaluate
the measurement properties of the HLQ in a cohort of
older adults who presented to a hospital ED after a fall.

Methods

Design

This study was embedded within a multi-centre rande-
mised controlled trial (RCT) of a patient-centred falls pre-
vention program: RESPOND. RESPOND incorporates (1)
a home-based assessment; (2) education, goal setting and
telephene coaching for management of selected falls risk
factors; and (3) healthcare provider communication and
community linkage, delivered over 6 months [20]. Ethical
approval was obtained from Alfred Health (HREC 439/13)
and Royal Perth Hospital (REG 13-128), Monash University
Human Research Ethics Committee (HREC) (MUHREC
CF13/3869-2013001975) and Curtin University HREC (HR
43/ 2014).

Participants and setting

Adults aged between 60 and 90 years who presented
at two Australian EDs with a fall, and had a planned
discharge home within 72 h, were eligible to partici-
pate in the RESPOND trial [20]. Exclusion criteria
current palliative care or terminal illness,
requiring hands-on assistance to walk, needing an
interpreter, a history of psychoses or social aggression,
and cognitive impairment (Mini Mental State Examin-
ation (MMSE) <23) [21]. A total of 438 patients were
recruited to the RESPOND RCT and completed the
HLQ. Of these participants, five withdrew prior to
completion of the trial. Data from the remaining 433
participants were used for this study.

were:

Data collection

Demcgraphic data were collected by members of the
research team at the screening and recruitment phase at
the participating hospitals, and the initial face-to-face
assessment conducted at the participants home. The
home visit was planned to occur within two weeks of
discharge from hospital [20]. The HLQ was self-
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administered by the participant either prior to or during
the home visit.

The health literacy questionnaire (HLQ)

The HLQ comprises 44 items over nine independent
scales, each representing a different element of the over-
all health literacy construct: (1) Feeling understood and
supported by healthcare providers; (2) Having sufficient
information to manage my health; (3) Actively managing
my health; (4) Social support for health; (5) Appraisal of
health information; (6) Ability to actively engage with
healthcare providers; (7) Navigating the healthcare sys-
tem; (8) Ability to find good health information; and (9)
Understanding health information well enough to know
what to do. There are four to six items in each scale.
Depending upon the purpose of inquiry, the full instru-
ment or selected scales can be used. The first five scales
comprise items that ask the respondents to indicate their
level of agreement on one of four response options
(strongly disagree to strongly agree). The remaining
scales (6-9) represent scales of self-reported capability
and items within these scales are scored on cne of five
response options (cannot do; very difficult; quite diffi-
cult; quite easy; very easy). The full HLQ provides nine
individual scores based cn an average of the items within
each of the nine scales. There is no overall total score
for the HLQ as that could potentially mask individual
needs in specific health literacy domains [22].

Other measures

Socic-economic status (SES) was measured using The
Index of Relative Socio-economic Advantage and Disad-
vantage (IRSAD) [23], a reliable and robust appreach to
assessing socio-economic status [24]. Data are based on
participant postcodes and take into consideraticn socio-
ecenemic factors such as income, education, employ-
ment, occupation and housing [23]. The 20% most
advantaged, according to their IRSAD score, were
considered to be a relatively high socio-economic group
for the purpose of this study. The remaining participants
were combined inte a secend group representing lower
socio-economic status.

Whether or not participants have private health insur-
ance or live alone were self-report questions answered
ves/no at the time of the initial face-to-face assessment.
Falls risk status was measured at the face-to-face inter-
view using a reliable assessment tool: the Falls Risk for
Older People — Community setting (FROP-Com) [25]. A
FROP-Com score > 18 represented high falls risk [25].

Analyses

Descriptive statistics were used te profile the cohort using
SPSS v22.0 (IBM Corporation, Armonk, New York). Rasch
analysis was conducted using the partial credit model, as
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this allows the threshelds to vary for each of the individual
items [26], using RUMM?2030 software (RUMM Labora-
tory Pty Ltd., Perth, Australia). In order to determine
whether the HLQ scales fit the Rasch model, response
patterns to HLQ items were evaluated against the model's
expectations [15]. Three statistics were considered to
determine the degree of fit for each HLQ) scale: overall fit;
individual person fit; and individual item fit [15]. Adequate
overall fit of the HLQ to the Rasch model was indicated
by a non-significant Bonferroni adjusted Chi-square prob-
ability value [27] (p = 0.0125 for four item scales (1 and 2);
p = 0.01 for five item scales (3, 4, 5, 6, 8 and 9); p > (.0083
for the six item scale (7). Satisfactory overall item and in-
dividual fit for each scale was determined by a fit residual
standard deviation (SD) value of <1.5 [27].

Individual items were further analysed to determine
whether or not each of the four to six items comprising
the nine HLQ) scales fit the Rasch model requirements.
Individual item fit was indicated by two statistics: fit
residual values; and Chi-square probability values [16].
Item fit residual values -2.5 to 2.5 indicated adequate fit
[28]. Above this range (underfit) suggests deviation from
the model, below (overfit) suggests that some items in
the scale are similar to each other [26]. Consistent with
overall fit, a non-significant Bonferroni adjusted Chi-
square probability value (p > 0.0125 for scales 1 and 2;
p > 0.01 for scales 3, 4, 5, 6, 8, and % and p > 0.0083 for
scale 7) indicated adequate item fit [28].

In addition te model fit the following measurement
properties were analysed: unidimensionality; internal
consistency reliability; response format; item bias; and
targeting. Measurement properties analysed, their defini-
tions, statistical tests used and criteria for assessment
are summarised in Table 1.

Results

Participant characteristics

The mean age of participants was 73 years, 55% were
female, and 42% of participants lived alone. Most had
private health insurance (61%), and most were of high
SES (62%). Approximately one third (34%) were classified
as being at high risk of falls. Participant characteristics and
HLQ scores are presented in Table 2.

Rasch analysis

Three of the nine scales: (5) Appraisal of health informa-
tion; {8) Ability to find good health information; and (9)
Understanding health information well enough to know
what to do -demonstrated adequate overall fit to the
Rasch model as indicated by a non-significant Bonfer-
roni adjusted Chi-square probability value (p = 033
p = 0.02; p = 0.05 respectively) (Table 3). The remaining
scales demonstrated some degree of misfit between the
data and the Rasch model (scales 1 and 2 p < 0.0125;
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Table 1 Measurement properties analysed and criteria for assessment
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Measurermnent property

Definition

Statistical test and ideal values

Unidimensionality

Internal consistency reliability

Response format

ftem bias

Whether or not each of the nine HLQ scales measures
a single health literacy construct [18].

Local independence is an element of unidimensianality.
This occurs where the response to one item is not
dependent on the respanse to anather item [18, 26].

The degree ta which items n each scale measure the
sarme construct [16].

Whether or net participants are able to consistently
choose a response category appropriate for their level
of health literacy. The point between two response
categories {such as strengly agree and agree) where
efther respanse is equally probable is known as a
‘threshaold’ [28].

Whether cor net different subgroups within the sample
respond differently to an item, despite having equal

levels of health literacy [16, 18], This Is measured using
differential item functicning (DIF). ltem bias for gender

9% of significant t-tests fram the Principal Components
Analysis (PCA) of the standardised residuals <5% indicates
unidimensionality. Where »5% significant t-tests, if lower
bounds of CI < 005, unidimensicnality is supperted [16, 33].

Person-item rasidual correlation value <0.2 indicates local
independence [34].

Person Separation Index (PSD) » 0.7 indicates good Tntermal
consistency reliability [15, 28, 34].

The ahsence of disordered thresholds on the categery
prabability curve graphs indicates appropriate
response format [34].

A Benferroni adjusted p value for significance was used for
the DIF analysis [16]: p > 0.006 for 4 item scales {1 and 2J;

b > 0005 for five item scales {3, 4, 5,6, 8 and 9); and

o > 0004 for the six item scale {7) indicating no item bias.

{male or female) and age group {60-75 and 76-90)

were analysed.

Targeting
targeted to the RESPOND cohert [16].

The degree to which the HLQ was appropriately

Targeting was evaluated through analysis of person-ttern
distribution graphs [35]. The mean persen location should
appraximate zero for a well targeted toal [16]. A positive
person mean suggests that on the whole respondents
found the scales easy to endorse. A negative person mean
suggests that respondents found the scales difficult to
endorse. A well targeted scale should see items spanning
across the full range of individual perscn scores.

scales 3, 4 and 6 p < 0.01; scale 7 p < 0.0083). The
majority of item misfit, as determined by a negative item
fit residual value below -2.5 (17 items), suggested overfit
(Table 4). A further seven items (one item from each of
scales 1, 2, 3, 4, 6, 7, and 8) demonstrated underfit with
a Chi-square probability below the adjusted alpha value
(scale 1 and 2 p < 0.0125; scales 3, 4, 6, and 8 p < (0.01;
and scale 7 p < 0.0083) (Table 4).

Good person fit was demonstrated for the majority of
the scales (1, 2, 6, 7, 8, and 9) with a person fit residual
SD < 1.5 indicating that overall people responded to
items as expected. Minor person misfit was shown
across three of the nine scales: (3) Actively managing my
health; (4) Social support for health; and (5) Appraisal of
health information, with a person fit residual SD >1.5
(Table 3). This suggest that some people responded in
an unusual way to some items in these scales.

Unidimensionality is a critical property of good meas-
urement and a prerequisite to the summation of items
within a scale [15, 29]. Unidimensionality was demeon-
strated for all nine scales (Table 3) as determined by
<5% significant f-tests (scales 1, 2, 4, 6, 7, and 8) or a
95% confidence interval (CI) including 5% where >5%
significant f-tests were evident: scale (3) CL:0.04-0.09;
scale (5) CL:0.04-0.08; and scale (9) CI:0.03-0.07. Local
independence further supports the concept of
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unidimensionality [29]. All nine scales demonstrated
local independence with between-item residual correla-
tions matrix values <0.2. The Person Separation Index
(PSI} for all scales was >0.7 indicating good internal
consistency reliability.

No item bias was evident for the majority of the HLQ
items (43 out of 44), demonstrating that people with
the same level of health literacy consistently responded
to items in the same way, regardless of their gender or
age group. Only one item: ‘Get health information by
yourself” from scale (8) Ability to find good health in-
formation, demonstrated item bias for gender as indi-
cated by a probability value below the Bonferroni
adjusted probability value (¢ < 0.005). This means that
males and females responded differently to each other
despite having the same level of health literacy (non-
uniform DIF) [16] (Fig. 1).

Overall, the response format was found to be satisfac-
tory for the ‘strongly disagree to strongly agree’ scales
(scale 1 to 5) as indicated by the absence of disordered
thresholds. Mild disordering was evident in scale (4)
Social support for health, for the following item: ‘T have
at least one person who can come to medical appoint-
ments with me’. Disordered thresholds predominantly
occurred among the capability response categories (can-
not do to very easy) for the following items: ‘discuss
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Table 2 Participant characteristics

Gender

Female, n (%) 237 (54.7%)

Age

Mean age {yrs) 725

60-75, n ©8) 271 {62.6%)

76-90, n (06) 162 (37.4%)
Private health insurance

Yes, n {%) 264 (619%)
Lives alone

Yes, n (%) T80 {41.6%)
High falls risk

Yes, n (%) 148 {34.2%)

Sodo-economic status {IRSADY)
High sacio-economic status, n {%) 267 (B1.7%)
HLO score, mean {(5D)

Section one: scales of agreement. Range 1
flowest) to 4 (highest)

1) Feeling understood and supported 324 (0.28)
by healthcare providers
2) Having sufficient information to 3.00 (0.34)
manage my health
3] Actively managing my health 296 (0.33)
4] Social support for health 3.0 {041
5) Appraisal of health information 276 {044)
Section two: scales of capabilities. Ronge 1
flowest) to 5 (highest)
6] Abllity to actively engage with 415 (0.31)
healthcare providers
7) Navigating the healthcare system 401 (040)
8 Abllity to find goed health information 391 (043)
9) Understanding health information well 415 {0.38)

enough to know what to do

things with healthcare providers...” and ‘Ask healthcare
providers questions to get...” from scale (6) Ability to
actively engage with healthcare providers; ‘Find out what
healthcare services you are...” from scale (7) Navigating
the healthcare system; ‘Find health information frem
several..., Get information abeut health se you are...,
and ‘Get health information by yourself” from scale (8)
Ability to find good health information; and all items in
scale (9) Understanding health information well enough
to know what to do. On inspection of the category prob-
ability curves, the main issue participants had was
choosing between “very difficult’ and ‘quite difficult’. The
HLQ authors, however, recently changed the capability
response options (scales 6-9) te include elements of fre-
quency as well as difficulty, and this was found to be
better than the original options [13].
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In terms of targeting, a positive mean person location
for all nine scales (0.89-2.99) suggested that participants
found some of the items easy to endorse. Person-item
distribution graphs plot item difficulty and the person’s
level of health literacy along a commeon measure: logits.
A logit is the unit of measurement that results when the
Rasch model is used to transform raw scores from
ordinal data to log odds ratics on a common scale [26].
The value of zero is allocated to the mean of the item
difficulty [16, 26]. There should be an even spread of
HLQ items across the range of participants’ health liter-
acy levels. On inspection of these graphs there were no
items matching participants’ level of health literacy at
approximately the one to two logit point {mid to high
HLQ score) despite a number of participants at this
ability level for each scale (Fig. 2).

Discussion

This is the first study to assess the measurement proper-
ties of the HLQ among a cohort of clder people who have
presented to an ED after a fall. Health literacy is an
important factor associated with participation in prevent-
ive health programs, such as falls prevention initiatives.
Overall, the HLQ demonstrated good measurement prop-
erties. The summation of the HLQ) items within each scale
to provide scale summary scores, with each scale repre-
senting one distinct component of health literacy, is
supported. This finding is consistent with previous
validation studies of the HLQ [8-11, 14]. This indicates
that each HLQ scale measures what it purports to meas-
ure, and nothing more, providing detailed information on
nine separate areas of health literacy.

Absence of item bias is considered a fundamental
principle of good measurement [15, 18]. It is important
that items work consistently for individuals across differ-
ent sub-groups, particularly if different demographic
groups are to be compared [18]. Almost all the items (43
of 44) did not demonstrate item bias for the covariates
assessed, with minor bias demeonstrated for only one
item. This suggests that un-biased estimates of health lit-
eracy across gender and age groups can be cbtained
from the HLQ. This finding further supports previous
studies that found both the English and Slovakian
versions of the HLQ to be invariant across a number of
key demographic groups [9, 13].

In this study, the majority of misfit suggests that the
set of items within some scales may have overlapping
content (overfit). Overfit does not compromise good
measurement [26]. A strong rationale for including the
items is provided in the development of the tool.
Multiple structured processes were undertaken to
develop the HLQ items, guided by the revised Bloom’s
taxonomy, to generate items of various difficulty. Detailed
psychometric analyses were used to test and refine the
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Table 3 Maodel fit statistics for HLQ scales
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Rasch component Overall model fit ftern fit Persan fit Internal consistency Unidimensionality
Mean {50 Mean {(5D) refiability (PSI) % of significant t tests).
Cl shown where % of
significant t tests »5%
Section one: scales of agreement (four response categorles)
1) Feeling understood and supported ¥? = 2780 -2.26 -0.92 078 2.31%
by healthcare providers p < 0.0125 0:94) .16
2) Having sufficient information to ¥ =5810 -2.20 —0.81 075 3.70%
manage my health p < 0.0125 2.51) RE)
3) Actively managing my health =432 —2.28 —1.235 073 6.47%
p < 0.01 1.99) (1.81) Cl0.04-00%
4) Social support for health ¥ = 5562 077 —0.86 072 4.85%
p < 0.01 2.51) (1.69)
5) Appraisal of health information ¥ =2216 -0.80 —0.81 079 6.00%
p=1033 (1.55) {1.60) Cl0.04-008
Section twor scales of capobilities (five response categories)
6) Ability 1o actively engage with ¥ =2777 -2.20 —-1.00 074 346%
healthcare providers p < 0.01 (1.17) (1.42)
7) Mavigating the healthcare system ¥ = 4664 —2.00 —0.86 082 4.16%
p < 0.0083 (2.43) (1.34)
8] Ability to find good health information ¥ = 2865 -1.36 —0.95 077 4.39%
p=002 ©an (1.42)
9) Understanding health information ¥ = 1858 -203 -0.94 072 531%
well encugh to know what to do b =005 (1.26) (1.40) CHO03-007

SO standard deviation, PS! person separation index, ¢ confidence interval
Statistics beyond the pre-specified ideal values are noted in bold

items, leading to removal or re-wording of poorly
performing items [8]. Given the rigorous development
process of the HLQ), deleticn of misfitting items is not
recommended. Deing so may compromise construct
coverage and result in loss of some of the tool’s important
items [26]. Overall misfit to the Rasch model should be
treated with caution. While Chi-square probability values
are recommended tc determine fit, these values are sensi-
tive to sample size [30]. Given a sufficiently large sample
size (1 = 433 in this study), even small deviations from
model fit will be statistically significant [30].

All nine HLQ) scales were found to be inadequately tar-
geted for this sample, which is consistent with findings
from Richtering et al. [14]. It is important to note that the
RESPOND cohort were not representative of the general
population in several ways. Firstly, the cohort consisted of
participants who were taking part in a clinical trial. Those
who volunteer to participate in research projects may have
levels of education, motivation and engagement that differ
from those who decline to participate. Secondly, due to the
exclusion criteria necessary for the purpose of the RCT,
the sample was underrepresented for certain subgroups
known to have lower levels of health literacy. For example,
those born overseas or who speak languages other than
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English at home, those with lower education, no private
health insurance, multiple chronic conditions, and women
have been found to have lower health literacy on some
HLQ scales [31]. The RESPOND cohert had higher HLQ
scores in seven of the nine HLQ) scales (scales 1, 2,4, 6, 7,
8, and 9), and similar levels of health literacy in two scales
(3 and 5), when compared to a sample representing a
diverse range of socio-econemic and geographical charac-
teristics [31]. This may explain why the RESPOND cchort
appeared to find seme HLAQ) items easy to endorse. The
measurement gap identified has implications for measure-
ment precision, which decreases at the level corresponding
with this gap [32]. This means that a large change in health
literacy is necessary in order to elicit a change in mid to
high HLQ score for the RESPOND cohort.

The main strength of this study is that the sample was
from a multi-centre trial, encompassing two gecgraphically
diverse areas of Australia. In terms of limitaticns, the sam-
ple size may have contributed to the significant Chi-square
probability values [30]. A further limitation was that the
sample was under representative of a number of socio-
eccnomic groups, limiting generalisability of the results te
the broader population of older adults who present to an
ED after a fall.
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Table 4 Individual item fit statistics
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HLQ scale HLQO itern Location  SE Itern fit resicdual  Chisquare  Bonferroni adjusted
Chi-sguare probability
Section ane: scales of agreement (four response categories)
1) Feeling understeod and supperted | have at least cne healthcare 0.20 010 =273 360 07
by healthcare providers provider who ..
| have at least one healthcare 004 011 -2.85 246 0.29
provider | can ...
| have the healthcare providers 040 012 087 N <0.0125
I need ...
| can rely on at least one ... -063 012 -261 053 0.76
2) Having sufficient information to | feel | have good information —0.56 010 1.50 35.02 <0.0125
manage my health about health ...
| have enough information to —0.14 010 -3.98 667 0.08
help me deal ...
| am sure | have all the information 042 010 -345 855 0.04
I needte ...
I have all the information | need 028 009 -2.86 7.86 0.05
to ...
3) Actively managing my health | spend guite a lot of time actively 048 009 04061 20.54 <0.01
managing ...
| make plans for what | need to 019 010 -1.384 363 0.30
dotobe ...
Despite other things in my life, | 008 010 -4.56 544 014
make time ...
| sent my own goals about health  -0.29 011 -209 357 0.31
and fitness
There are things that | do —046 010 -3.80 10.03 002
regularly ...
4] Social support for health | can get access to several people -0.25 009 070 708 013
who ...
When | feel ill, the people around 027 009 022 742 0.12
me really ...
If | need help, | have plenty of -0.09 009 =291 1.27 0.02
people | ...
| have at least one person ... 060 008 202 10.69 0.03
| have strong support from ... -052 009 -3.87 19.17 <0.01
51 Appraisal of health information | compare health information -0.02 009 015 0.84 0.93
fram different ...
When | see new information 050 009 -18864 249 0.65
about health, | ...
| always compare health 036 009 -2.88 858 0.07
information from ...
| know hew to find out if —-0.56 010 -009 386 042
the health ...
| ask healthcare providers about -0.28 009 098 6.38 017
the quality ...
Section twor scales of capobilities (five response categories)
6) Ability to actively engage with Make sure that healthcare -073 011 =175 619 0.05
healthcare providers providers understand ..
Feel able to discuss your health -033 011 -1.28 10.84 <0.01
concerns with a ...
Have good discussion about your 001 010 -3.61 509 0.08

health ...
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Table 4 Individual item fit statistics (Continued)

Discuss things with healthcare 037 010 -3.27 1.94 0.38
providers ...

Ask healthcare providers questions 068 010 =106 371 0.16
to get ...

7) Navigating the healthcare system  Find the right healthcare -003 009 —144 158 045
Get to see the healthcare providers  —0.29 009 —106 855 0.01
| need to
Decide which healthcare provider — —043 009 -3.27 735 003
you need ...

Make sure you find the right place 034 009 -6.19 498 0.08

to get ...

Find out what healthcare services 068 008 082 853 0.01

you are ...

Waork out what is the best care 041 009 —087 1566 <0.0083
for you

8} Ability to find good health Find information about your —0.25 009 =170 191 0.59

information health problems
Find health informaticn frem 048 007 =126 372 0.29
several ...
Get information about health so 015 008 -2.51 462 0.20
you are ...
Get health infermation in werds -0.86 009 —044 1292 <0.01
you ...
Get health information by yourself 048 007 -087 549 0.4

9} Understanding health information  Confidently fill medical forms in 025 007 =170 384 0.15

well enough to know what to do the correct ...
Accurately follow the instructions -0.35 009 —037 233 031
from ...
Read and understand written 023 008 -3.87 706 0.03
health ...
Read and understand all the 015 008 -235 345 0.18
information on ...
Understand what healthcare —0.28 010 -187 190 0.39
providers are ...

SE standard error

Statistics beyond the pre-specified range are noted in bold

Items are truncated. Full items are available from the tool developers
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Fig. 1 Item characteristic curve depicting DIF. [tem characteristic curve for ‘Get health information by yourself from scale (8} Ability to find good
health information, indicating item bias between males and females
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Conclusions

The current study builds on previously established strong
measurement properties of the HLQ and adds new know-
ledge specific to a population of older people who have
presented to an ED after a fall. Overall, the HLQ was
found to have good measurement properties among this
cohort. The HLQ may be used to tailor falls prevention
initiatives to allow for program components, such as
provision of education, support and community linkage,

89

to be delivered in a manner appropriate for individual
health literacy ability. This may increase participation
in falls prevention activities, potentially resulting in
better health outcomes for these patients.
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7 DISCUSSION AND CONCLUSION

Falls are a major cause of ED (Emergency Department) presentations for older people. In Australia, rates of
ED presentations for falls, and fall injury hospitalisations are increasing. Falls cause substantial negative
impacts for the individual affected, their loved ones and communities, as well as the healthcare system and
society as a whole. In the context of an ageing population, in Australia and worldwide, it is imperative that

this issue is addressed.

Current evidence regarding the effectiveness of falls prevention interventions targeted to older people who
present to ED after a fall is conflicting and the critical success factors for reducing falls among this group are
unclear. In addition, there is a growing body of evidence linking health literacy to health outcomes for a
number of health conditions. However, the relationship between health literacy and falls prevention has not

been established.

RESPOND is a falls prevention program for community-dwelling older people who present to ED after a fall
and who were discharged home within 72 hours. An RCT of RESPOND found that the program reduced rates
of falls and fractures, compared with usual care. The trial found no significant difference for rates of fall

injuries, ED presentations or hospitalisations between groups.

The aim of this thesis was to identify the critical success factors for the RESPOND RCT by conducting a
comprehensive program evaluation. A secondary aim was to describe the baseline health literacy of the
RESPOND cohort, evaluate the Health Literacy Questionnaire (HLQ) for use with this patient group, and
explore associations between key aspects of health literacy and falls outcomes. This PhD thesis addressed

these aims through three studies, each mapped to one of three thesis objectives.

This thesis represents the first comprehensive program evaluation (comprising process, impact and outcome
evaluations) of an RCT of a falls prevention program targeting older people who presented to an ED with a
fall. The two program evaluation studies in this thesis add value to the RESPOND RCT by explaining the ‘how’,
‘why’, and ‘for whom’ for the trial results, allowing for more detailed conclusions to be drawn and for
recommendations to be made regarding the implementation of RESPOND and similar programs. The
validation study of a health literacy measurement tool — the HLQ — is the first to provide detailed information
related to the measurement properties of a health literacy measurement tool for use in this particular patient

population.

/7.1 SUMMARY OF KEY FINDINGS MAPPED TO THE THESIS OBJECTIVES

A summary of the objectives, studies undertaken, and the key results for each study are summarised in Table
7.1. The studies presented in this thesis have generated new knowledge that is intended to assist policy

makers, researchers and clinicians who aim to provide effective falls prevention programs for older
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community-dwelling people who have experienced a fall. Most importantly, the information presented in
this thesis has the potential to improve the quality of health service provision for older people - the segment

of the community that is most at risk of falls.

Table 7.1: Summary of thesis objectives, studies, and key results

Objective Study undertaken  Key results

1) To conduct a process Mixed methods e RESPOND was implemented at a lower dose than planned.
evaluation of the process evaluation e The majority of participants commenced the intervention within one
RESPOND RCT of the RESPOND month of ED discharge.

(implementation fidelity ~ RCT. e Adherence to the modules was moderate to high, and highest for
and barriers and Better Strength and Balance, lowest for Better Sleep.

facilitators to e Clinicians delivered the program in a participatory decision-making
implementation). manner, consistent with the spirit of motivational interviewing.

e The main barriers to implementation were complex health or social
issues.

e The person-centred, gain-framed approach was seen by participants
and clinicians as facilitating implementation.

2) To conduct an impact Impact and outcome e There was a trend towards increased participation in falls prevention

evaluation (factors evaluation of the activities in the intervention group, compared with the control group.
associated with RESPOND RCT using e A history of multiple falls was associated with an increase in falls, fall
participation in falls negative binomial injuries, and ED re-presentations during the 12-month follow-up
prevention strategies) and regression models. period, after adjusting for other factors.

outcome evaluation (sub- e There was a trend towards higher rates of falls, falls injuries and ED re-
group analyses of key presentation for those with higher falls risk.

RESPOND RCT outcomes) e A trend towards reduced rates of falls, falls injuries, and ED re-

of the RESPOND RCT. presentations was also seen with increasing ability to navigate the

healthcare system - a key element of health literacy.

3) To analyse the Descriptive statistics e The RESPOND cohort had a high level of health literacy at baseline, as
measurement properties  on health literacy measured using the HLQ.
of the HLQ using the ability among the e Overall, the HLQ demonstrated good measurement properties among
RESPOND RCT cohort. RESPOND cohort, the RESPOND cohort.
using the HLQ. e All nine HLQ scales were unidimensional with good internal consistency
Measurement reliability.
properties of the e No item bias was found for most (43 of 44) items for age or sex, with
HLQ determined minimal item bias for one item.
through Rasch o A degree of overall misfit was evident for 6 of the 9 HLQ scales, but
analysis methods. usually represented item overlap (some items were measuring the

same aspect of the scale construct), therefore not compromising
measurement.

e A measurement gap was identified for the RESPOND cohort at mid to
high HLQ scores for all nine scales (i.e. there were no items addressing
mid to high health literacy ability).
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7.2 CRITICAL SUCCESS FACTORS FOR RESPOND

7.2.1 Person-centred approach

The interaction between the healthcare provider and the patient, and its influence on health outcomes has
been extensively researched.??® 22° There is a major global trend towards delivering healthcare in a person-
centred manner.??” In its 2001 report, “Crossing the Quality Chasm: A New Health System for the 21st
Century,” the Institute of Medicine (US) identified person-centred care as one of the six pillars of quality
health care.?® There is, however, currently no consensus on the definition of person-centred care.?”® A recent
systematic review of person-centred care for older adults identified 15 definitions, addressing 17 core
principles or values.?*° The most prominent components were: holistic care, respect and value, choice, dignity,
self-determination, and purposeful living.”*° Broadly, the spirit of person-centred care is that healthcare

initiatives are designed with respect for the individual’s preferences, values and needs.??’

Motivational interviewing and participatory decision-making are both well-described methods of
accomplishing person-centred care in contexts where behaviour change is necessary in order to achieve
individual health outcomes.?3! In programs such as RESPOND, both approaches are indicated: motivational
interviewing to address ambivalence to behaviour modification, and participatory decision-making to
support individuals in making appropriate healthcare decisions where there is more than one reasonable
action to take.?** RESPOND incorporated both these techniques, and the process evaluation found that both
were implemented by the RESPOND clinicians to a satisfactory degree. Not only was person-centred care
evident (from recordings of participant-clinician interactions), but qualitative data showed that it was
perceived by RESPOND participants and clinicians as a facilitator to successful program delivery. This is
consistent with findings from a systematic review that found that most patients prefer to be actively involved

in decision-making, and that preferences for shared decisions have increased over time.??

The ability to participate in decision-making necessitates an adequate level of knowledge and understanding
about one’s health status and the available options, in order to make informed decisions.??® A major
component of RESPOND was the provision of falls risk education and associated management strategies. The
process evaluation found that the RESPOND clinicians provided falls risk and management education in nearly
all (96%) analysed RESPOND intervention sessions, which likely contributed to participants choosing

appropriate RESPOND modules and setting goals that were relevant to their own circumstances.

The telephone-based delivery mode may have overcome barriers to uptake for some participants. For
example, those who were not able to attend centre-based therapy, or those who were not in favour of home
visits, may have found the telephone coaching calls to be the most appropriate mode of communication. A
recent RCT found that a telephone-based motivational interviewing program resulted in clinically meaningful
improvements in physical activity and psychosocial outcomes for people recovering from hip fracture.?3

Relative to usual care, the motivational interviewing group demonstrated improved self-efficacy, as
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evidenced by increased confidence about not falling.?*® The results from the RESPOND RCT and this program
evaluation also indicate that telephone-based motivational interviewing is an effective form of delivering and

sustaining therapy for older community-dwelling people who have experienced a fall.

A further principle of person-centred care is concerned with continuity of care and smooth transitions.?** The
ED is a particularly challenging environment, with pressure on staff to maintain patient flow and meet time
targets.?®®> A recent study, conducted at one of the RESPOND RCT recruiting hospitals, found that ED staff
could not always address the needs of older people, and did not have time for transitional care planning for
older patients with often complex needs.?*> RESPOND appears to have contributed to filling some of these
service gaps, as expressed qualitatively by the RESPOND clinicians. RESPOND assisted participants
transitioning from ED back to home by providing a single point of health professional contact in a complex
health system during the early post-fall period when many feel vulnerable and frightened. Lack of integration
of complex health services has been identified by British health professionals as a barrier to falls
prevention.?*® Conversely, coordinated care, delivered by a clinician who maintained an ongoing knowledge
and relationship with the older person was found to be a facilitator.?®” The benefits of having a clinician that
an individual knows and trusts is supported by the findings of a qualitative study that examined the views
and preferences of community-dwelling older adults regarding falls prevention information.?3® The rapport
built between the RESPOND clinicians and participants was considered a key facilitator to program
implementation by RESPOND participants, who described their allocated clinician as ‘knowledgeable’ and
‘caring’. Good interpersonal communication (including attributes such as respect and connectedness) has

been found to be consistent with motivational strategies.?®

Many of the prior falls prevention RCTs targeting those who have presented to ED after a fall can be
considered person-centred in terms of comprising individualised multi-factorial interventions.!! However,
the degree to which the program implemented person-centred principles, and participant opinions regarding
the person-centred approach, have not previously been evaluated in prior studies targeting this patient group.
This thesis provides evidence for an effective application of participatory decision-making for falls and
fracture prevention, demonstrating that this planned aspect of RESPOND was delivered as intended, and that

the person-centred approach was favoured by those delivering and receiving the program.

7.2.1.1 Health literacy and a person-centred approach

As healthcare interactions move away from outdated models of health communication (which were
traditionally based on the notion of clinicians as experts who make decisions on their patients’ behalf), there
is increasing emphasis on concepts such as health literacy, the association between health literacy and self-
management, and shared decision-making.?*° Given an increasing recognition of the importance of health
literacy it is useful to consider this concept in relation to priority health issues. While chronic diseases have
176, 177, 179 the

been examined in detail with regard to health literacy and participatory decision-making,

increasing personal and economic burden of falls is also a growing health priority.?*° Preventive health
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interventions and resources designed to support people and optimise access to relevant services must be
appropriate to the health literacy ability of the consumer if they are to be effective.'® This thesis is the first
to investigate the relationship between health literacy and person-centred falls prevention for those who

present to ED with a fall.

At baseline, RESPOND RCT participants had a higher level of health literacy compared to a study that included

239 and a more recent sample of older French people,?®

a more diverse Australian sample of older people,
when measured using the HLQ. Individuals with low health literacy report less understanding of their health
condition and the process of care than those with adequate health literacy.'’® Furthermore, patients with
low health literacy ask fewer questions and may be less able than those with adequate health literacy to
respond to clinicians’ use of person-centred communication strategies.’”” They may also have a tendency
towards being more passive in healthcare interactions, thus limiting two-way communication and
participatory decision-making.? Effective clinician—patient interactions have therefore been suggested to be
a key pathway between health literacy ability and more favourable health outcomes.? In the context of this
existing knowledge, it is possible that the participatory decision-making observed in the RESPOND clinicians
delivering the program in the RESPOND cohort being particularly receptive to this approach through an

above-average baseline health literacy ability. The relative contribution of person-centred techniques, and

participant health literacy ability, to the RESPOND RCT outcomes, however, remains unknown.

7.2.2 Participation in falls prevention strategies

It is known that participation in falls prevention activities is suboptimal for older individuals in community
settings.?”! In clinical trials, only half of community-dwelling older people are likely to be adhering to falls
prevention interventions at 12 months.?** Unsuccessful RCTs of falls prevention programs appear to be
characterised by a low uptake of recommendations or poor adherence to key strategies.? This program
evaluation of the successful RESPOND RCT builds on prior studies and provides evidence to suggest that a

higher rate of participation in falls prevention strategies is associated with more favourable outcomes.

The concept of patient participation remains somewhat ill-defined.?*? There is no consensus on the definition
of ‘participation’ in preventive health programs, such as falls prevention initiatives.?* Compounding this, the
term ‘participation’ has been used interchangeably with terms such as engagement, adherence, and uptake.
The challenge of adopting a standard definition for participation is further complicated by the heterogeneity
of falls prevention program designs. The intended impact of RESPOND was to increase participation in falls
prevention strategies. The definition of ‘participation’ was tailored to be relevant to the select suite of
evidence-based interventions related to the targeted risk factors comprising the four RESPOND modules. This
approach is consistent with prior studies that have used attendance at key healthcare appointments as a

marker of participation in falls prevention strategies.®
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The RESPOND impact evaluation found that overall, those in the intervention group demonstrated a
consistent trend towards increased participation, compared with those receiving usual care. The absolute
difference in participation between the groups is likely to be clinically important. The process evaluation
found that adherence, as defined by engagement in the minimum requirements for the intervention, was
high for most modules. At least three quarters of participants who chose the Better Strength and Balance,
the Better Bones, and the Better Eyesight intervention modules completed their home visit intervention
session, set at least one goal, and engaged in at least two follow up telephone coaching calls (75-88%). Of

those who chose the Better Sleep module, approximately half adhered (51%).

It is important to consider participant adherence to key RESPOND components (as examined in the process
evaluation) alongside participation in existing community health services (as examined in the impact
evaluation) in order to gain a more complete view of the potential impact of RESPOND on participation in
falls prevention activities. Not all RESPOND intervention sessions would have resulted in community linkage
to healthcare services. For example, RESPOND clinicians may have discussed the importance of removing
loose fitting rugs, or ensuring adequate lighting at home, for the participant to action. This may have reduced
the risk of falling through adhering to the minimal program requirements without ongoing referral to an

occupational therapist to conduct a home visit.

In order to maximise reproducibility of the results and inform future implementation efforts, it is necessary
to understand not only what the critical success factors to RESPOND were, but also to identify factors that
moderated the findings. To use the program evaluation terminology used by Moore et al. in the UK Medical
Research Council guidelines:® what were the mechanisms of impact? Which contextual factors led to
participation in RESPOND components and attendance at recommended community healthcare
appointments? The way information is presented (gain-framed versus loss-framed), the degree of perceived
personal relevance, and whether the program design and content is suited to the participant’s level of health

literacy, may be factors that influenced participation in RESPOND. These concepts are discussed below.

Health messages are commonly classified as gain-framed (or positively framed message) that emphasise the
benefits of adhering to a health initiative or conversely, as loss-framed messages that highlight the negative
consequences of not adhering to the health message.?*®* RESPOND was designed to be delivered in a gain-
framed manner. The information pamphlets that accompanied the four RESPOND modules all had the slogan
‘Be Your Best’. Qualitatively, this was appreciated by the RESPOND participants, and the RESPOND clinicians
found this approach facilitated their delivery of the program. The preference among the RESPOND cohort for
gain-framed messages is consistent with prior falls prevention literature.!?” 238 244 A study of older people’s
views on falls prevention, across six European countries, found that people were motivated to participate in
strength and balance training by a wide range of perceived benefits, not necessarily associated with reducing
falls risk. This includes interest and enjoyment, improved health, mood, and independence.?*> A focus on

these positive benefits is consistent with delivery of RESPOND.
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Investigating the role of potential moderators of framing effects is important to increase our knowledge of
the way message framing can influence perceptions, attitudes and behaviour. Perceived relevance has been
identified as a factor that moderates the persuasive effects of gain- and loss-framed messages.*?® Those who
perceive the message to be personally relevant may be more likely to respond positively to gain-framed
messages. The reason for this may be that loss-framed messages are perceived as threatening, particularly
where the messages hold a high degree of personal relevance, resulting in defensive reactions.?*® For the
majority of the RESPOND cohort, perceived relevance was high with over 90% of intervention participants
who completed the participant experience questionnaire reporting that the information was relevant to
them, and they believed their allocated RESPOND clinician paid attention to issues important to them. It is
not surprising that perceived relevance was high, as all RESPOND participants had recently experienced a fall

that led to an ED presentation.

Given evidence showing that gain-framed messages are favoured by those who have experienced a fall, this
approach may have contributed to the high levels of adherence to RESPOND modules, and the trend towards
greater participation in community-based falls prevention strategies, reflecting the uptake of recommended
services. It is possible that the success of this type of message framing, was moderated by a high proportion

of perceived relevance among the RESPOND cohort.

7.2.2.1 Health literacy and participation
The association between lower health literacy and poor health has been supported by numerous studies.®
20,168 Adequate health literacy may be the first step in a chain of events that contribute to improved health

outcomes, however, the mechanisms by which health literacy impacts health remain unknown.®

There is evidence to suggest that health literacy ability influences health knowledge for those with chronic
disease, such as heart failure and diabetes.?*”- 248 Participation in RESPOND may increase individual health
literacy, specifically ‘falls literacy’, potentially enabling participants to better self-manage their falls risk
factors. The RESPOND clinicians matched their language to the participants’ level of understanding in all
analysed audio-recordings of intervention sessions (RPAD item 6). This is akin to the clinicians’
communication matching the participants’ level of health literacy. Additionally, over 95% of participant
guestionnaire respondents stated that they found the RESPOND information easy to understand. While this
was not directly measured in this evaluation, it is possible that the RESPOND program increased participant

knowledge.

The RESPOND impact evaluation found that those who scored highly for having sufficient information to
manage their health tended to attend fewer healthcare appointments. Although participation in falls
prevention strategies (attendance at healthcare appointments) was the desired impact for the RESPOND
program, it is possible that the telephone coaching calls improved falls risk and management knowledge and

confidence, reducing the need for ongoing linkage to community health services for some participants. This

98



thesis presents the first research linking health literacy to participation in falls prevention initiatives for those

who present to ED after a fall, although the exact mechanism of action remains unclear.

7.2.3  How much and how soon? Optimal falls prevention program parameters

There is evidence to suggest that an adequate dose of intervention, delivered in a timely manner, results in
better outcomes for those participating in falls prevention programs.'! 1> 1> The optimal parameters of dose
and timeliness will likely vary depending on the program design, and contextual or mediating factors
influencing the program at the time of implementation.®® This thesis provides new evidence which builds on

the existing literature in order to draw clinically useful conclusions.

A systematic review of barriers and facilitators to participatory decision-making found that patients often
feel that the time allocated for healthcare consultations is insufficient, limiting time available for provision
and receipt of information, asking questions, or actively engaging in decision-making processes.?*’ Similarly,
a systematic review exploring this concept from the clinicians’ perspective found that time constraints were
the main barrier to effective participatory decision-making across many different cultural and organizational
contexts.?*® With RESPOND, it was planned for the clinician to allocate at least 45 minutes for each
intervention contact, as per the RCT protocol. However, each telephone coaching session was a median (IQR)
of only 20 (15-25) minutes duration. Despite this being below the planned dose, clinicians considered that
the sessions were not rushed and concluded naturally according to the needs of the individual participant.
This may have contributed to the effective implementation of motivational interviewing and participatory

decision-making.

The impact evaluation found that those with greater total intervention contact time (dose) also had higher
rates of participation. Those who received a higher dose of RESPOND may be more complex, from a health
and social perspective, thus requiring longer, more frequent coaching sessions with their clinician. This is
consistent with qualitative data from the RESPOND clinicians who believed that the more complex

participants were more time-intensive.

There is evidence that a shorter time from the index fall, to commencement of a falls prevention program,
ideally within one month, is associated with better outcomes.? Overall, RESPOND was delivered in a timely
manner, with a median (IQR) of 18 (12, 30) days from ED discharge to program start date. This is consistent
with a qualitative study that found that health professionals viewed lengthy wait times as a key barrier to
effective falls prevention services.?3® This emphasises the advantage of direct telephone-based intervention,
as opposed to reliance on existing clinics or other face-to-face services with often complex referral pathways
and high caseloads leading to initiation delays. The RESPOND outcome evaluation identified a trend towards
a higher rate of ED re-presentations for participants with a longer time from ED discharge to the initial home
visit intervention session, compared with those who had a shorter time to their home visit. This may be

related to functional decline following a fall, and a high proportion of recurrent fallers, which is particularly
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pertinent for those whose fall resulted in an ED presentation.?*° This would likely impede an individual’s
ability to participate in a falls prevention program, implying that intervention prior to secondary falls or

functional decline is preferable.

7.3 STRENGTHS AND LIMITATIONS OF THIS RESEARCH

This research has a number of methodological strengths. The data were collected alongside a multi-centre
RCT from patients and clinicians in two Australian states. This approach increases the generalisability of the
results. Rigorous mixed methods were used for the process evaluation, allowing for increased depth of
understanding of the mechanisms of impact and contextual factors of RESPOND, compared with either
gualitative or quantitative methods alone. The mixed methods approach also allowed for triangulation of
data from multiple sources. Researcher triangulation also occurred, integrating the author’s clinical and
research experience and education with the expertise and perspectives of the PhD supervisors and wider

RESPOND project team.

The methods used for the program evaluation incorporated the measurement of contemporary components
of patient-centred care such as participatory decision-making and health literacy. The views of intervention
participants and RESPOND clinicians delivering the intervention were specifically sought (the former using a
two-pronged approach encompassing both patient experience questionnaires and focus groups). The process
evaluation used audio-recordings of intervention sessions that reduced potential bias associated with
clinician-reported or participant-reported data. The HLQ was validated using a modern form of item response
theory (IRT): Rasch analysis. This type of analysis provides a unified approach to evaluating several
measurement characteristics that allow for rounded conclusions related to the practical application of

psychometric tools.

This research is, however, not without its limitations. The data produced in the studies described in this thesis
represent a snapshot in time. The identified active ingredients and relative contribution of moderating
factors are undoubtedly influenced by contextual factors. This means that the same program may have
different results if implemented in a different setting or at a different time, due to varying contextual barriers
and facilitators. Despite providing useful clinical suggestions, this may in theory limit the reproducibility of
the results. A further limitation is the lack of data on participants who chose to exit the trial prematurely. For
example, the acceptability data pertains to questionnaire respondents who remained in the intervention for
the full six months — similarly with focus group data. Understanding the perspectives of those who dropped

out during the intervention period would be useful for maximising reach and retention in future programs.

The sample size for the RCT was determined according to the primary outcome of the RCT, not the program
evaluation. This means that some of the analyses in this thesis may not have been sufficiently powered to
detect between-group differences and this is most relevant to the multivariate models presented in Chapter
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5. Nevertheless, they provide useful information on between-group trends and decisions regarding ‘clinical

significance’ rather than ‘statistical significance’ can still be made.

All three studies reported in this thesis used data from the same cohort of participants. The RESPOND cohort
was cognitively intact, of higher socio-economic status, and had higher health literacy ability than the general
Australian population. Furthermore, the age cut-off for the RESPOND RCT was 90 years. This may limit
generalisability of the findings to the broader population of community-dwelling older Australians. It is also
important to note that RESPOND only aimed to address falls prevention for community-dwelling older people
presenting to ED with a fall. A moderate proportion present to ED with a fall from residential care, and this
group generally have even higher levels of falls risk. The outcomes of falls prevention programs for older

people from residential care who present to ED with a fall represent an important area for future research.

7.4 CLINICAL IMPLICATIONS

The results from this thesis allow for a number of clinically useful implications and recommendations to be

considered. The key results from the program evaluation of RESPOND are presented in Figure 7.1.

The RESPOND RCT was conducted in two Australian states (Victoria and Western Australia). RESPOND
reduced the rate of falls and fractures, compared with usual care, through selection of up to four targeted
RESPOND modules, using motivational interviewing and participatory decision-making techniques. The
participant’s allocated clinician (a physiotherapist, occupational therapist, nurse or dietician) provided the
first intervention session, a 45-minute home visit on average, within an average of 18 days. An average of six
follow up telephone coaching calls, each lasting an average of 20 minutes, were then conducted over a six-
month period. During these calls, barriers and facilitators to achieving goals were discussed, further falls risk
management education was provided, new goals were set, linkage to community services was made, and
modules were added or completed. The inclusion of these elements, and the extent to which they were
discussed in the telephone calls was dependent on the individual’s needs, preferences and progress. The
average participant chose two modules to implement over the six months, with Better Strength and Balance

and Better Bones being the most commonly chosen, and adhered to, RESPOND modules.
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Figure 7.1: Framework for RESPOND: Results from a comprehensive program evaluation

The key potential mechanisms of impact, or moderators of the trial outcomes include the participants
perceiving the messages to be personally relevant and having a high level of baseline health literacy,
particularly the perceived ability to navigate the healthcare system. Participants who had complex health
and/or social issues found these competing priorities impeded their ability to participate in RESPOND. Those
with a high baseline risk of falling or a greater history of falls prior to the fall that led to them being enrolled
in RESPOND experienced poorer outcomes, even after adjusting for other demographic and RESPOND
program factors. Consistent with existing literature, the results from this thesis support the rationale behind
the RCT tag line: “RESPOND to the first fall to prevent the second”. This suggests that despite the high need
for effective falls prevention services for frequent fallers, RESPOND was more effective for those whose

presenting fall was their first.

A further clinically useful finding is that the telephone-based delivery mode was highly effective. It is flexible,
convenient, and means there is no travel required for the participant or clinician. This can be of benefit to
those with work or social commitments, those who are too unwell to attend a clinic, or those who prefer not
to have a home visit. Telephone-based preventive health delivery is not resource intensive and has the
potential to be cost effective. An economic evaluation of RESPOND is being conducted as a separate study to
this thesis (Appendix 4).%! It is important to consider, however, that there are some participants who would
have preferred more than one home visit. In the spirit of person-centred care, a degree of flexibility related

to the mode of delivery is recommended, with perhaps the addition of extra home visits if required.
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It is acknowledged that the framework for RESPOND relates to what worked at the time the program was
implemented, in specific settings, with a certain cohort of participants. In contrast to drug trials, for example,
the relative contribution of each ‘ingredient’ to the RCT results is unknown and the effect of implementing
the program at a different time, with different participants and clinicians, in a different place, will vary. This
is the nature of complex preventive health interventions where there are multiple influencing, or mediating,
factors at play. This again emphasises the need for flexibility in implementation, such as the dose delivered,

accounting for personal and contextual variations.

Itis important to consider that the framework above (Figure 7.1) describes the factors that led to a reduction
in the rate of falls and fractures compared with usual care in the RESPOND RCT. There was no significant
difference between groups for falls injuries, ED re-presentations, or hospitalisations. It is noteworthy that
the capture of ED presentations was likely not complete as data were only collected from the two
participating EDs and people may have presented to a different hospital ED during the trial period. This means
that the true rate of ED re-presentations may have been higher than the rates reported, but this was not

expected to differ systematically for the intervention or control groups.

Health literacy and its association with older people whose fall results in an ED presentation has not
previously been evaluated. The HLQ is the first health literacy measurement tool to be validated among a
cohort of older people who present to ED with a fall. This tool demonstrated good measurement properties,

with each of the nine scales representing a distinct construct of health literacy.

In summary, the following five key clinical recommendations for implementation of RESPOND are derived

from the research presented in this thesis:

1) Person-centred program implementation. This includes a flexible approach, incorporating motivational
interviewing and participatory decision-making techniques that match the individual’s level of health literacy.
The use of a comprehensive and validated falls risk assessment tool, such as the FROP-Com, can help in guide

personalisation of falls risk and management information.

2) The HLQ is recommended to be used, either in part (using individual scales) or in entirety (all nine scales)
in order to tailor falls prevention education and service provision for older community-dwelling people who

present to ED with a fall.

3) Identify and overcome (where possible) barriers in order to maximise participation in falls prevention

strategies. Similarly, encourage and strengthen individual facilitating factors.

4) Implement key program components in a timely manner, delivered at a sufficient dose. The intervention

should be delivered as soon as practical after discharge home from the ED in order to optimise outcomes.

5) Target those who have only experienced one fall for best outcomes. Those who have experienced

multiple previous falls may require a different approach.
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These recommendations may facilitate refinement of future applications of RESPOND, allowing for
implementation to maximise effect and target those who are most likely to benefit. In a health system with
limited resources this information is important, and useful not just for clinicians, but also for health funders

and policy makers.

7.5 FUTURE RESEARCH DIRECTIONS

There are a number of recommendations for future research arising from this thesis. Further analysis of the
relative contribution of the identified critical success factors is warranted. For example, further investigation
of the dose-response relationship for RESPOND may determine whether the dose influences falls outcomes.
A systematic review of health initiatives that use motivational interviewing techniques concluded that a total
dose of five hours is optimal for desired behaviour change in primary care settings.'?® Further research is
warranted to determine if a greater dose of RESPOND would result in more favourable results, such as a
reduction in falls injuries, ED re-presentations and hospitalisations, particularly for people who have had

multiple falls.

In recognition that the RESPOND cohort was from a relatively high socioeconomic status, with a high level of
health literacy, and by nature of the exclusion criteria within the RCT design, the cohort cannot be considered
representative of the broader general population of older community-dwelling adults. There is a substantial
proportion of people with limited English language skills, low health literacy ability, or mild cognitive deficits
that are at risk of falls but were excluded from this RCT. It would be of value to include more diverse
populations in future research, in order to draw conclusions related to the generalisability of the program for
these often under-represented groups who present to public hospital EDs. At a minimum, this would likely
necessitate the cultural and linguistic translation of RESPOND resources and the use of interpreters or family

members to facilitate program delivery.

The RESPOND outcome evaluation showed that those who had experienced only one fall, rather than
multiple falls, had better health outcomes. The prevalence of falls among middle-aged people, particularly
among middle-aged women, has increased over time.?*? This supports a new way of thinking: that falls are
not just a problem of old age, and that middle-age may be a critical life stage for implementing preventive
interventions. Perhaps intervening at a younger age, using the RESPOND model, may be of benefit to a
middle-aged population of people who experience a fall. With this in mind, and in the spirit of the gain-
framed RESPOND message: ‘Be Your Best’, it may be worthwhile to explore primary prevention, rather than
secondary prevention. The anticipated challenge with this may be the lack of perceived relevance and
subsequent lack of engagement in ‘falls prevention’ services. This may, however, be mitigated using gain-

framed positive health messages. Further research is indicated to determine if RESPOND is effective for
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middle-aged people who experience a fall, or for those who have never experienced a fall but are at greater

risk.

At the other end of the age spectrum, a limitation of the RESPOND RCT was that the maximum age to
participate in the RESPOND RCT was 90 years as per the trial eligibility criteria. The 85 and older age group is
the fastest growing proportion of Australia’s population and this older age group should be included in future

studies like RESPOND.

In the modern world, people of all ages are increasingly turning to technology for health information, advice
and treatment. More than ever, older adults are accessing preventive health information from digital sources,
such as the Internet.'®® 2°3 This leads to dual recommendations for future research: exploring technology as
a means of delivering RESPOND; and the use of an e-health literacy measurement tool. Firstly, RESPOND
module information, motivational reminders, progress trackers, and appointment reminders could be
delivered using web-based platforms, email, or short message service (SMS) to mobile phones. Secondly, in
recognition of the increasing reliance on internet-based health information, the developers of the HLQ have
recently created the eHLQ.** This is a multidimensional tool designed to understand and evaluate people’s
interaction with digital services. It has been found to have construct validity and reliable measurement across

5255

Danish and English-speaking groups of adults.?** Alternatively, the eHEALS?*® is a commonly used measure of

256-260

health literacy. It has been validated in a number of populations and languages, including a cohort of

Australians at risk of cardiovascular disease (Appendix 5).%¢*

An e-health literacy tool has not previously been validated specifically for a population of older community-
dwelling people who present to ED with a fall. This information would help support the targeted use of
electronic delivery of components of RESPOND, for those who would most likely benefit. This could also allow
for a flexible approach to future implementation of RESPOND, as other evidence-based approaches emerge,

allowing for program adaptations including the addition of further modules.

7.6 CONCLUSION

Falls among older community-dwelling people who experience a fall that results in a hospital ED presentation
are a growing public health issue. The detrimental consequences on the individual, their families, the health
system and society, are substantial. The critical success factors for a falls prevention program targeting this
population, and the role of health literacy in falls outcomes have not previously been investigated. This thesis
has presented innovative research to better understand these issues. Together, the process, impact, and
outcome evaluations represent a comprehensive program evaluation that adds to the body of existing falls

prevention literature.
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This research has identified three key factors for the successful implementation of the RESPOND falls

prevention program:

1) aperson-centred approach;
2) adequate participation in falls prevention strategies; and

3) sufficient dose and implementation as soon after ED discharge as practical.

In addition, the HLQ is the first health literacy measurement tool to be validated for use with older people
who have experienced a fall. It was shown to have good measurement properties when used with this patient
group and enabled key health literacy constructs to be examined in the impact and outcome evaluation. The
results from this thesis have the potential to make meaningful positive change to falls prevention services
for older people presenting to ED after a fall, and provide useful information to guide clinicians, researchers,

and policy makers in future implementations.
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