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Abstract 

Frailty exposes older people to significant negative impacts on health and well-

being. Evidence suggesting that frailty is reversible has led to calls for greater 

proactivity on its identification and treatment within general practice, although 

implementation research is lacking in many countries, including Australia. This 

study aimed to explore the appropriateness of introducing frailty screening within 

Australian general practice, with specific objectives addressing the 1) ethics 2) 

accuracy 3) feasibility and 4) acceptability of screening within this context.  Seven 

sub-studies addressed these objectives. The first, a narrative review exploring the 

principles of ethical screening, suggested that the most appropriate current 

application of frailty screening within general practice is for case-finding of 

vulnerable older people. Next, a systematic review of self-reported frailty 

screening instruments demonstrated insufficient validation evidence for many, 

providing justification for the third sub-study (n=243), in which the DTA of 

several instruments was assessed against the Frailty Phenotype (FP) and Frailty 

Index (FI). Several instruments (Kihon Checklist (KC), Reported Edmonton Frail 

Scale (REFS) and PRISMA-7) showed promise for broader implementation. In a 

fourth sub-study, the DTA and feasibility of an electronic Frailty Index (eFI) was 

assessed (n=60).  Although sufficiently accurate, the findings suggest that an eFI 

is currently unviable for Australian general practice. The fifth sub-study explored 

attitudes of Australian general practitioners (GPs) towards frailty and frailty 

screening. GPs largely saw frailty as a cycle of worsening decline, with few having 

attempting intervention, but most were open to screening given sufficient 

support. The sixth sub-study assessed the feasibility and acceptability of several 

instruments in practice. Of these, the PRISMA-7 performed best. The two self-
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administered instruments (KC and REFS) returned higher rates of non-

completion than the nurse-administered instruments. The final sub-study 

explored perceived feasibility and acceptability with a broader sample of GPs and 

practice nurses (n=43), with participants preferring multi-dimensional 

instruments perceived as delivering clinical utility, fitting feasibly with the setting 

and supporting patient-centred care. Taken together, this dissertation’s findings 

indicate that a case-finding approach to frailty screening within Australian 

general practice based on the integration of accurate, multi-dimensional 

instruments into the 75+ annual health assessment will deliver the greatest 

chance of success. However, further replication research will be needed to support 

implementation in practice, along with policy and funding analyses to identify the 

best business models to support the sustainability of screening into the future.   
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Chapter 1: Introduction 

Problem Statement: Frailty Screening within General Practice 

Frailty is increasingly recognised as a serious public health problem, assuming 

importance on a global scale [1,2]. As a vulnerable state in which people are at an 

increased risk of negative outcomes as a result of exposure to stressor events [3–

5], frailty is highly prevalent among older people. Within the Asia-Pacific region, 

frailty prevalence has been estimated in the range of 3.5–27% [6,7], and has been 

shown to increase with advancing age [8]. Additionally, the personal impacts of 

frailty are momentous; frail individuals experience a one to twofold multiplier 

effect with respect to increased risk of hospitalisation, falls, disability and death 

[9]. The consequent increased expenditure and caregiver stress places a 

corresponding burden on the health system [6,10,11].  

Emerging evidence suggests that frailty is a dynamic state, characterised by 

spontaneous reversion towards wellness in many cases [12,13]. Research also 

demonstrates that frailty can be intentionally reversed through appropriate 

intervention [14]. Consequently, an increasing number of practitioners are calling 

for a more proactive response to frailty from the health system [15]. Such an 

approach is characterised by the shift advocated by the World Health 

Organization towards integrated, person-centred care and away from a pervasive 

disease-focus [16,17]. Indeed, some have suggested that frailty, as a holistic 

concept encompassing multiple domains, may offer the very impetus that is 

needed to drive change [5]. However, in most places, this opportunity has not yet 

materialised into action. Within acute care settings, frail older people remain 

frequently recurring visitors, attending for crisis-related reasons such as falls, 

fractures and delirium [18]. 
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Ultimately, identifying and treating frailty sufficiently early in its progression to 

achieve real improvement may be critical [7,19,20]. Early identification could 

convey a range of potential benefits, including minimising the risk of pre-frailty 

progressing to frailty, enabling earlier intervention (thereby reducing the 

likelihood of negative outcomes) and achieving cost savings due to better targeting 

of resources [20]. Widespread frailty screening of older people is one strategy that 

has been proposed as a way forward [15,18]. For many, the ideal setting for 

screening is within primary care, most specifically, general practice [21–24]. 

However, awareness and implementation of frailty screening within general 

practice remains in its infancy in most countries [25], with the exception of the 

United Kingdom (UK), where a policy has recently been established requiring GPs 

to systematically identify patients aged 65 years and older with moderate to severe 

frailty [26,27].  

To some extent, the lack of awareness and action on frailty screening reflects the 

relative immaturity of the frailty evidence base, along with continued debate over 

an agreed approach to definition and/or measurement [20,28]. The seminal 

papers defining frailty as a clinical concept were published in 2001 [3,29]; the 

subsequent years have witnessed a rapid increase in the volume of frailty-related 

literature. However, commensurate effort has not been devoted towards 

synthesising and critically evaluating the resultant evidence base. Many frailty 

screening instruments currently in wide use remain poorly validated for the 

general practice context [20,30,31]. Further, few studies have addressed the 

feasibility of the instruments in practice [32–35]. Consequently, addressing these 

evidence gaps represents the main focus of the thesis.  
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Definition of Key Terms 

Frailty 

Frailty is conceptualised in this thesis as a clinical syndrome characterised by a 

gradually increasing vulnerability to external stressors [3,4,15]. This progressing 

vulnerability places older people at increased risk of negative outcomes including 

falls, hospitalisation, residential care admission and death [3,19,36]. 

Screening, Including Case-finding 

This thesis adopts the following definition of screening: ‘the presumptive 

identification of unrecognized disease or defect by the application of tests, 

examinations or other procedures which can be applied rapidly’ [CCI 1957 p.45, 

cited in 37]. Following Wilson and Jungner’s framework, case-finding is 

incorporated as a specific form of screening that seeks to actively identify 

individuals who may have undiagnosed instances of disease. 

Appropriateness 

Appropriateness is used in the sense of suitability within this thesis and is 

conceptualised as comprising a balance of ethics, accuracy, feasibility and 

acceptability. 

Ethics 

As applied in this thesis, this term signifies public health ethics, a branch of 

inquiry relating to ‘practical decisions affecting population or community health 

based on scientific evidence and in accordance with accepted values and standards 

of right and wrong’ [38]. 
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Accuracy 

Accuracy is intended to denote diagnostic accuracy in this study, defined as the 

‘ability to distinguish between patients with and patients without disease or, more 

generally, between those with and without the target condition’ [39,40]. It is a 

distinct concept from prognostic accuracy, which is the ability of a test to predict 

the likely outcomes of a disease. Although also an important consideration in 

screening, prognostic accuracy is beyond the scope of this thesis.  

Feasibility 

Feasibility can be broadly defined as the question of whether an intervention (i.e. 

frailty screening) can work in practice [41]. It represents an important initial step 

in assessing the effectiveness of interventions and enhancing the clinical relevance 

of research [42]. 

Acceptability 

Despite the increasing emphasis on the importance of acceptability to the success 

of healthcare interventions (particularly with respect to patient acceptability), the 

concept has not been well defined within the extant literature [43]. For the 

purposes of this thesis, acceptability has been defined as variant of ‘treatment 

acceptability’, which refers to a ‘favorable or positive attitude toward treatment 

options’ in relation to patient preferences [44]. Similarly, from a provider 

perspective, acceptability has been conceptualised as being expressed through 

preferences for specific frailty screening instruments. 
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Theoretical Influences 

This thesis is informed by the body of work relating to the theory and practice of 

research-to-practice translation. Translation refers to the ‘transformation of 

knowledge through successive fields of research from a basic science discovery to 

public health’ [45]. Over time, there has been increasing acknowledgement within 

public health that active translation is required to effectively embed key research 

findings within applied healthcare settings [46]. However, in practice, effective 

translation has proved challenging due to a proliferation of competing concepts 

and frameworks intended to set out how it should be conducted [47]. 

Within the broad field of translation, four related but distinct processes can be 

identified: 1) transferability research; 2) translation research; 3) knowledge 

translation; and 4) knowledge translation research [47]. The differences between 

these processes are summarised in Figure 1.1. Essentially, the scale of the process 

increases as the arrows move to the right: from evaluating the evidence for a 

specific intervention to comparing the relative merit of the frameworks used to 

embed it within policy and clinical practice. 

Figure 1.1: Four Translation Processes Supporting Evidence-Based Practice in 

Public Health (Following Rychetnik et al., 2012) 
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The body of work presented in this thesis can be characterised as intervention 

research fitting within the ‘translation research’ category. Broadly speaking, 

intervention research explores how well an intervention will work in practice, and 

considers both efficacy and effectiveness, concepts first popularised in the mid-

1980s [48,49]. While efficacy studies analyse how well an intervention will work 

in a formal, highly controlled ‘ideal’ setting, effectiveness studies assess how well 

an intervention will work in the real world [48,50–52]. Although the studies in 

this thesis were conducted in the ‘real-world’ setting of general practice clinics, 

the diagnostic test accuracy study was performed under highly controlled 

conditions, and so is more characteristic of an efficacy-type study. 

This positioning of the included studies is best represented by Figure 1.2, which 

depicts the translation process as conceptualised by the Sax Institute [53]. The 

translation research component most relevant to this thesis is identified by a red 

square. In this thesis, I follow the Sax Institute’s framework in positioning frailty 

screening as a healthcare innovation intended to address the problem of 

unrecognised frailty among older adults, drawing in particular on the first two 

stages of the model: feasibility (incorporating notions of acceptability) and 

efficacy (conceptualised in this thesis as accuracy). However, I do so advisedly, 

noting that translation is rarely a linear process [54] and that the progression 

between stages is often more dynamic and iterative than depicted (a fact 

acknowledged by the authors of the framework). Similarly, this fluidity has been 

reflected in the conduct of the studies included within this thesis. Although 

presented sequentially, there was some degree of chronological overlap in terms 

of their progression, which allowed for a multidirectional 
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Figure 1.2: Sax Institute Translational Research Framework (Adapted with Permission) 

Source: Adapted from Sax Institute (2016). Used, adapted and reproduced with permission. 
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diffusion of knowledge between projects. The flexibility in allowing each 

component of the research to inform the rest contributed greatly to the quality 

and overall cohesion of the work. As represented on the diagram, consideration of 

replicability, effectiveness (in the sense of real-world testing of  screening under 

‘business-as-usual conditions’), scalability (including policy and funding) and 

monitoring are outside the scope of this thesis. 

Research Aim and Objectives 

The core research aim that this body of work addresses is: 

To assess the appropriateness of the introduction of frailty screening in the 

Australian general practice context, where ‘appropriateness’ reflects 

consideration of what will be ethical, accurate, feasible and acceptable. 

This question was explored through the development of four research objectives. 

Seven research outputs, in the form of separate papers, were developed to address 

the research objectives and form the chapters of this thesis. As evident in Figure 

1.3, some papers/chapters address multiple research objectives 

Objective One: Assess the Ethical Implications of Frailty Screening 

Under the first objective (see Chapter 2), I sought to identify the ethical 

considerations for the introduction of frailty screening in any context to compare 

against factors that might be particularly relevant within Australian general 

practice. To this end, I identified a set of principles for evaluating the ethics of 

screening (Wilson and Jungner 1968) and conducted a narrative review that 

assessed the frailty evidence basis against these principles, highlighting which 

might be lacking in the Australian context.
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Figure 1.3: Conceptual Relationship Between Research Objectives and Research Studies (Chapters) 
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The key finding from this paper suggested that at this stage of evidence maturity, 

the most appropriate application of frailty screening is for case-finding of 

vulnerable older people rather than wholesale population screening (a conclusion 

contained in the UK Geriatrics Society position statement, Fit for Frailty [18]). 

This consideration shaped the scope of my inquiry towards the micro context of 

clinical encounters rather than the macro context of policy and funding as a point 

of departure for analysing the appropriateness of screening. In my subsequent 

qualitative work with GPs, practice nurses (PNs) and consumers (see Chapters 6, 

7 and 8), many of the discursive themes raised by participants reflected Wilson 

and Jungner’s principles, a point I return to again in the Integrative Discussion 

section. 

Objective Two: Assess the Accuracy of Frailty Screening Instruments 

Within the Australian General Practice Context 

The first dimension of appropriateness explored within this study was accuracy—

that the instruments be sufficiently accurate to identify frailty (this accords with 

Wilson and Jungner’s Ethical Principle 5: a suitable screening test [37]). 

Consequently, the second objective of my thesis was to determine the diagnostic 

accuracy of several frailty screening instruments currently in wide use 

internationally, as applied to the Australian context. First, I conducted a 

preliminary literature search to identify potential frailty screening instruments 

suited for use within community settings. This review highlighted a key research 

gap; there had been no prior systematic review with a specific focus on the 

validation of self-administered and self-reported screening instruments among 

community-dwelling older people. This omission was significant because my 

qualitative work with GPs and PNs (see Chapters 6, 7 and 8) had emphasised the 
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time and space constraints that frequently characterise Australian general 

practice. Consequently, instruments that could save time and space—by being 

administered by someone other than the GP, self-administered or implemented 

electronically—were of prime interest. My subsequent systematic review is 

presented in Chapter 3. 

 The findings from the systematic review provided justification for the conduct of 

a large (n = 243) diagnostic test accuracy (DTA) study presented in Chapter 4, not 

only in the Australian context but also internationally. Results indicated that 

several frailty screening instruments currently in wide use had not been well 

validated among community-dwelling populations in any context. Further, I 

identified that the DTA studies conducted tended to be of poor quality and were 

subject to bias. This knowledge informed the design of my study, which was 

structured to be the most comprehensive, highest quality and largest DTA study 

conducted within general practice to date. Consequently, I believe that this paper 

makes an important contribution to the frailty evidence base, with relevance 

beyond the Australian context. 

An emergent strategy identified through my review of the frailty evidence base 

was the implementation of an electronic Frailty Index (eFI) to identify frailty 

based on the patient electronic health record (EHR). This strategy has been widely 

applied within general practice in the UK and is also being trialled in Canada 

[19,55,56]. An eFI is likely attractive within the Australian context given its 

potential to reduce the administration time of clinicians and the fact that it does 

not require a face-to-face interview with the patient. Thus, it conceivably 

addresses acceptability concerns (issues raised by GPs in my qualitative study; see 

Chapter 6). Given that the administration and quality of EHRs in Australia varies 
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from the UK context, the accuracy and feasibility of deriving an Australian eFI was 

assessed by comparing data collected during the DTA study (see Chapter 4) with 

data subsequently harvested from the patient EHR. The results of this pilot study 

are presented in Chapter 5. 

Objective Three: Assess the Feasibility of Frailty Screening 

Instruments Within the Australian General Practice Context 

The second dimension of appropriateness explored within this study was 

feasibility. In our qualitative work (see Chapters 6, 7 and 8), GPs and PNs 

emphasised that frailty screening would need to fit well with existing workflows 

to be successfully integrated within Australian general practice. This assertion 

accorded with the literature on the topic, which stressed the need for GPs to have 

access to simple, quick and easy screening instruments [57,58]. In Chapters 5 and 

7, I explore aspects of speculative and actual feasibility (as judged by the 

administering PNs), in two mixed-methods studies. 

Objective Four: Assess the Acceptability of Frailty Screening 

Instruments Within the Australian General Practice Context 

The final dimension of appropriateness explored was acceptability of frailty 

screening instruments to health service providers and patients. Again, this 

concern was raised by GPs and PNs in my baseline qualitative work (described in 

Chapters 6, 7 and 8). It also forms the basis of Wilson and Jungner’s sixth ethical 

principle for screening (see Chapter 2). Consequently, acceptability of screening 

is addressed within Chapters 7 and 8 of the thesis in two mixed-methods studies. 
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Methodological Approach 

This thesis employs a mixed-methods approach to address the study objectives. 

Mixed-methods research can be defined, for the purposes of this thesis, as an 

approach combining ‘elements of qualitative and quantitative research 

approaches … for the broad purposes of breadth and depth of understanding and 

corroboration’ [59]. Mixed methods have been increasingly applied within health 

research over the past two decades [60].  Arguably, the most significant advantage 

of mixed methods is that they may enable a deeper exploration of an issue than is 

permitted by either a quantitative or qualitative approach alone [61], although 

potential additional advantages include supporting knowledge creation and 

transfer, and increasing the validity of findings [62]. Consequently, given the 

relatively broad scope of this thesis and the requirement to explore 

appropriateness in all its facets, this approach was viewed as the optimal 

methodological framework within which to conduct the research.  

In designing specific methods to address the research objectives and sub-

objectives, I was guided by a critical realist perspective. Critical realism is a 

philosophical approach combining a realist ontology (e.g., the notion that there is 

a real world independent of our thoughts) with a constructivist epistemology 

(recognition that how we understand that world is shaped by our own subjective 

viewpoint) [63]. As such, this approach naturally aligns with the overarching aim 

of mixed-methods research, in which quantitative and qualitative methods are 

integrated to achieve deep understanding of an issue or phenomenon. The 

identification of appropriate methods is strongly influenced by this philosophical 

choice; as Morgan noted, selection of methods is largely a technical consideration 

once the research paradigm has been established [64]. Regardless, for reasons of 
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clarity, an explicit justification for the specific methods applied to each of the 

individual research studies incorporated within the thesis is included at the end 

of this section. 

Integration of overall results obtained across the quantitative, qualitative and 

mixed-methods studies in this thesis was achieved through a process of data 

triangulation. Data triangulation (not to be confused with investigator 

triangulation, in which two or more researchers independently perform the same 

analysis) involves displaying all results simultaneously within a template to 

explore the degree of convergence, complementarity and dissonance [65]. The 

template used within this study is based on a simplified variation of the Pillar 

Integration Process [66], which visually displays key qualitative and quantitative 

results simultaneously by theme to allow synthesis of findings across studies. 

This section proceeds with a brief justification of the key methodological decisions 

relating to each study. A fuller explanation is provided within each relevant 

chapter. 

Study One (Chapter 2): Should We Screen for Frailty in Primary Care 

Settings? A Fresh Perspective on the Frailty Evidence Base 

(Narrative Review) 

A narrative review strategy was adopted to assess the frailty evidence base against 

Wilson and Jungner’s framework. Narrative reviews are best suited to addressing 

a topic from a broad, exploratory perspective rather than to address a narrowly 

defined research question, as in the case of a systematic review [67]. Given the 

relative scarcity of studies relating to each of the principles assessed, this 

approach allowed me to consider all relevant data rather than risk excluding 

studies with the potential to inform the analysis. 



32 
 

Study Two (Chapter 3): Diagnostic Test Accuracy of Self-reported 

Screening Instruments for Identifying Frailty in Community-

Dwelling Older People (Systematic Review) 

To review the DTA of frailty screening instruments as published in the frailty 

literature, a systematic review was identified as the best possible approach. This 

was partly because the research question was both highly specific and narrowly 

defined; further, at least two previous inquiries addressing a variant of this 

research question had adopted this methodology, allowing for comparisons to be 

drawn with prior literature [31,57].  

Study Three (Chapter 4): Commonly Used Screening Instruments to 

Identify Frailty among Community-Dwelling Older People in a 

General Practice (Primary Care) Setting (Diagnostic Test Accuracy 

Study) 

The conduct of DTA studies has a set of very well-established procedures and 

precedents to follow [39], making the selection of this method obligatory in this 

study. I also adhered closely to STARD (a reporting guideline for diagnostic 

accuracy studies) when designing the study to maximise the quality of the result 

[68]. This consideration is important given that it significantly increases the 

chances that the published results of the study can be incorporated in future 

systematic reviews and meta-analyses, and can thus inform future research on 

this topic. 
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Study Four (Chapter 5): Application of an Electronic Frailty Index in 

Australian Primary Care (Diagnostic Test Accuracy and Feasibility 

Study) 

The DTA component of the eFI study followed a similar process to that outlined 

in Study Three (i.e., the larger diagnostic accuracy study) so that results might be 

comparable with this and other studies. However, the sample size was much 

smaller (n = 60 compared with n = 243), essentially reflecting this study’s dual 

status as a feasibility study. The design of the eFI documented within this study 

was heavily influenced by prior research on this topic [19], although there was an 

emphasis on determining which modifications to items may be required within 

the Australian context. 

Study Five (Chapter 6): General Practitioners’ Perceptions, Attitudes 

and Experiences of Frailty and Frailty Screening (A Qualitative 

Focus Group Study) 

The key objective of the study reported in Chapter 6 was to explore GPs’ 

perceptions, attitudes and experiences, a natural alignment with a qualitative 

approach [69]. Focus groups, rather than interviews, were held to reach multiple 

participants simultaneously and allow for evolution of the discussion in a 

collaborative sense [70]. My sampling strategy combined several approaches 

(purposive, convenience and snowball sampling) to achieve homogenous sub-

groups [71] on the basis of GP age and rurality, factors identified as potentially 

relevant in shaping GP perspectives on the basis of prior research. 
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Study Six (Chapter 7): Feasibility and Acceptability of Commonly 

Used Screening Instruments to Identify Frailty among Community-

Dwelling Older People (a Mixed-Methods Study) 

The feasibility and acceptability component of the DTA study used a mixed-

methods methodology, bringing together four sub-studies that addressed various 

aspects of feasibility, provider acceptability and patient acceptability into one 

analysis. The areas of focus for the feasibility component were based on key 

elements in a feasibility framework that most closely reflected the research 

objectives for the thesis [41], and also reflected the most common feasibility 

elements analysed in previous frailty studies [32,35,72]. A simple joint display 

provided qualitative context for patient acceptability responses (n = 30). Joint 

displays are a useful method for integrating qualitative and quantitative data 

within a visual display such that new insights can be gained that may not have 

been evident if the data were presented separately [73]. This approach enabled 

the ability to tease out subtle nuances within participant responses based on the 

same Likert-scale rating for ease of completion of each instrument. 

Study Seven (Chapter 8): Attitudes and Preferences of General 

Practitioners and Practice Nurses towards Selected Frailty 

Screening Instruments for Use within the Australian General 

Practice Context (a Mixed-Methods Study) 

In Chapter 8, which explored GP and PN preferences for selected frailty screening 

instruments, a concurrent (also termed convergent parallel) mixed-methods 

approach was adopted [74]. Under this approach, an equivalent emphasis is given 

to both the qualitative and quantitative components of the analysis. The 

qualitative arm of the study employed qualitative content analysis, a flexible 
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method that aims to summarise the information held within textual or graphic 

data through a systematic process of coding and identifying themes [75]. A 

conventional content analysis design was used in this study [76]. Codes were 

inductively identified based on participant responses to open-ended questions 

within the GP and PN focus group/interview transcripts based on the perceived 

advantages and disadvantages of screening instruments. Codes were then 

grouped into categories and ultimately, into sub-themes and themes to illustrate 

patterns within the data, and responses were enumerated to give a sense of the 

proportion of participants voicing each theme. Simultaneously, participant 

preferences for individual screening instruments were captured as quantitative 

ranked data and integrated with the qualitative results at the interpretation stage. 

 

Chapter Summary 

This chapter has provided an overview of the body of work presented in this thesis. 

It has addressed the rationale for the research, described the theoretical 

framework that informed the design of the study, articulated the research aim and 

objectives (delineating the relationship between these and the seven included 

studies) and explained the methodological approach adopted for both the thesis 

as a whole and each included study. In Chapter 2, I address the first research 

objective, assessing the frailty evidence base against a widely applied set of ethical 

principles for screening. 
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Chapter 2: Should We Screen for Frailty in Primary Care Settings? A 

Fresh Perspective on the Frailty Evidence Base (A Narrative Review) 
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Abstract 

With older adults living longer, health service providers have increasingly turned 

their attention towards frailty and its significant consequences for health and 

well-being. Consequently, frailty screening has gained momentum as a possible 

health policy answer to the question of what can be done to prevent frailty's onset 

and progression. However, who should be screened for frailty, where and when 

remains a subject of extensive debate. The purpose of this narrative review is to 

explore the dimensions of this question with reference to Wilson and Jungner's 

time-tested and widely accepted principles for acceptable screening within 

community settings. Although the balance of the emerging evidence to support 

frailty screening is promising, significant gaps in the evidence base remain. 

Consequently, when assessed against Wilson and Jungner's principles, extensive 

population screening does not appear to be supported by the evidence. However, 

screening for the purpose of case-finding may prove useful among older adults. 

Introduction 

Frailty has assumed increasing importance as a public health concern for policy-

makers and practitioners worldwide in recent years [1,2,77–79]. Frail older adults 

currently interact with the health system in a wide variety of settings [18], with 

hospitals, long-term care facilities and specialist geriatric units traditionally 

assuming responsibility for management. However, treatment within these 

settings is necessarily focused on acute rather than preventive care. Given 

increasing pressure on the health care system, screening and management within 

the community to proactively identify frailty has been advanced as a rational 

solution [18].  In particular, general practice is often identified as one of the most 
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appropriate settings for frailty screening within the community [22], given the 

relatively frequent presentation of older adults to primary care [58].   

Frailty assessment is widely considered to be a useful means of risk stratification 

within the diverse population of older adults [80]. Consequently, an expert 

consensus has called for widespread screening of all older adults for frailty in 

recent years [15]. In contrast, some have argued against taking action on screening 

until the evidence base improves [81].  This inconsistency is unfolding against the 

context of a rapidly ageing population worldwide [82], leading some to conclude 

that “we cannot wait” for research to catch up with clinical practice [83]. Others 

have argued for a “screening as case-finding” approach [18,84], believing that frail 

older people may be falling through the gaps of frailty identification and 

management.  A recent initiative reflecting this kind of approach is the United 

Kingdom’s “GP contract” policy initiative requiring general practitioners (GPs) to 

identify and manage all older patients (aged 65+ years) who are moderately to 

severely frail [26].  Meanwhile, the volume of frailty research continues to grow 

rapidly in size and complexity, frustrating attempts to arrive at meaningful 

consensus over a practical way forward. Now more than ever, health service 

providers and policy makers need objective criteria to formally assess the 

appropriateness of frailty screening in primary care settings. 

Since the 1960s, the principles identified by Wilson and Jungner [37] (Table 2.1) 

have served as the standard for determining the appropriateness of screening 

[85]. However, to our knowledge, frailty screening has not been explicitly assessed 

against their framework. In part, this may be due to the fact that frailty is 

commonly characterised as a syndrome [15,86–90], rather than as a disease per 

se.  Whereas a syndrome can be defined as a group of “symptoms and signs 
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definable without necessarily implying knowledge of etiology, pathology or a clear 

course of treatment”, a disease usually signifies that the cause is known [91]. 

Although understanding of the etiology of frailty is increasing, much still remains 

unexplained [90,92], and so the syndrome characterisation seems appropriate.  

A related question arises: is it appropriate then to apply Wilson and Jungner’s 

criteria to a syndrome rather than a disease? Further, given the established link 

between frailty and increased risk of negative outcomes [9], is it appropriate to 

apply the criteria to a risk factor rather than a disease? In both cases, numerous 

precedents within public health research indicates that it is.  Wilson and Jungner’s 

criteria have previously been applied to assess the appropriateness of screening 

for syndromes, disorders and risk factors as diverse as Lynch syndrome [93], 

childhood eye disorders [94], Coxiella burnetii infection [95], congenital 

cytomegalovirus infection [96] and TP53 mutation [97], among many others. 

Lastly, the widespread frequency in practice of screening for risk factors and 

syndromes, rather than just diseases per se, would also seem to justify including 

frailty. Thus, the aim of this narrative review is threefold: (1) to synthesise and 

interpret the current frailty evidence against Wilson and Jungner’s principles 

within the context of primary care; (2) to inform policy and practice; (3) and to 

highlight any evidence gaps.   

Table 2.1: Wilson and Jungner principles for disease screening 

 (1) The condition sought should be an important health problem.  

(2) There should be an accepted treatment for patients with recognized disease.  

(3) Facilities for diagnosis and treatment should be available.  

(4) There should be a recognizable latent or early symptomatic stage.  
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(5) There should be a suitable test or examination.  

(6) The test should be acceptable to the population.  

(7) The natural history of the condition, including development from latent to 

declared disease, should be adequately understood.  

(8) There should be an agreed policy on whom to treat as patients.  

(9) The cost of case-finding (including diagnosis and treatment of patients 

diagnosed) should be economically balanced in relation to possible expenditure 

on medical care as a whole.  

(10) Case-finding should be a continuing process and not a “once and for all” 

project 

 

Methods 

Frailty definition 

Frailty is frequently characterised as a biological syndrome within the clinical 

literature [5]. It features “decreased reserve and resistance to stressors, resulting 

from cumulative declines across multiple physiologic systems, and causing 

vulnerability to adverse outcomes” [3]:M146. There are two key approaches to 

defining frailty. The first is the Frailty Phenotype (FP), a physical frailty model 

incorporating "involuntary weight loss, exhaustion, slow gait speed, poor 

handgrip strength, and sedentary behaviour" [3,98]. The second is the Frailty 

Index (FI), a continuous deficit accumulation model [99].  In this review, evidence 

is based only on a phenotypic definition. The FP has been selected due to its 

universally agreed cut-off point for defining frailty and its broad application 

within numerous studies. However, we acknowledge this choice as a limitation 
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given that the FI has been previously applied in a large number of studies (for 

example, studies applying an electronic FI within primary care [19,100]).  Lastly, 

Wilson and Jungner’s definition of screening has been adopted for the purpose of 

this study: “the presumptive identification of unrecognized disease or defect by 

the application of tests, examinations or other procedures which can be applied 

rapidly.”[37] 

Search strategy 

A narrative review of the literature was conducted between September 2017 and 

January 2018. The majority of studies included were identified through a broad 

search of the PubMed database using a combination of the key search terms 

“frailty” AND “phenotype” (plus additional terms specific to individual principles 

where required). The search was restricted to studies published between 2013 and 

2018 and conducted in community settings. Studies prioritised by the research 

team for selection included systematic reviews and meta-analyses, randomised 

controlled trials and where appropriate, quantitative and qualitative 

observational studies of direct relevance to individual Wilson and Jungner 

principles. The references of included studies were selectively searched, as well as 

including relevant earlier studies based on prior knowledge where appropriate.  

Relevant pros and cons for frailty screening were identified based on the 

literature, and gaps identified where evidence was not yet available or was 

inconclusive. The review was not intended to be exhaustive but rather to highlight 

key evidence illustrating individual principles. 
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Results 

Arguments for and against frailty screening against each of Wilson and Jungner’s 

principles are summarised in Figure 2.1. The pros and cons of screening as 

presented in the diagram are a descriptive summary against each principle. 

Principle 1: The condition sought should be an important health 

problem.  

Frailty is highly prevalent among older people, although debate continues as to 

the exact rate. The strongest evidence stems from a meta-analysis suggesting a 

frailty prevalence rate of 9.9% (based on FP criteria) among community-dwelling 

older adults aged 65 years and over (95% CI = 9.6–10.2%; 15 studies; 44,894 

participants) [8].  Assuming 1.5 billion persons aged 65 years and over worldwide 

by 2050 [101], as many as 148.5 million community-dwelling older adults may be 

impacted by frailty over the next 35 years, with the rate among the 

institutionalized population higher again [102]. These figures certainly imply a 

health problem worthy of public health attention. However, Wilson and Jungner 

suggest that an equally critical consideration should be the consequences of the 

condition for individuals and communities [37]. On this count, frailty is widely 

recognised to be associated with a range of adverse outcomes [3,4,9,18]. For 

example, a recent meta-analysis based on 31 studies (including both FP and FI 

definitions of frailty) concluded that frailty brings a significantly elevated risk of 

falls and fractures (1.2- to 2.8-fold), activity  limitation (1.6- to 2.0-fold),  and 

mortality (1.8- to 2.3-fold) [9]. 
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Figure 1.1: Pros and Cons of Frailty Screening Against the Wilson and Jungner Principles  
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Principle 2: There should be an accepted treatment for patients with 

recognised disease. 

Frailty is potentially reversible and therefore likely to be treatable among 

community-dwelling older adults [103–108].  In treating frailty, it should be 

recognised that not all older adults may respond to treatment equally, so the 

balance between possible benefits and potential harms must be considered. 

Currently, the acute care system most commonly addresses frailty, largely through 

crisis management of geriatric syndromes [18]. Within the acute sector, 

orthogeriatric models of care have been effective in improving outcomes [109]. 

However, there is increasing global recognition of the need to shift health system 

responses for older people away from crisis management towards proactive, 

person-centred, integrated primary and community care [16,18].  Nevertheless, 

primary care providers will need to continue to work in tandem with others, 

including specialist services, in order to optimise frailty treatment.  

Recent clinical guidelines and consensus statements have emphasized physical 

activity, including a resistance training component, as a critical means of 

preserving function in frail adults, even among the oldest old [7,15].  However, the 

continued usage of multiple frailty definitions [110] along with heterogeneity in 

the design of the interventions tends to make conclusive interpretation 

challenging.  Of six identified RCTs explicitly adopting FP criteria [103–108], five 

demonstrated a statistically significant reduction in the frailty level of the 

intervention group, either through a reduction in the prevalence of frailty or in the 

number of frailty criteria observed. Poor adherence to the treatment program was 

identified as a potential complicating factor [105,106]. In addition, the specific 

intervention used varied between studies. However, typical elements were at least 
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moderate intensity (targeted at between 12 and 14 on the Borg scale); between 2-

5 sessions of 45-60 minutes weekly and multicomponent (combining strength, 

aerobic, flexibility and balance components). These results are generally 

consistent with both recent clinical guidelines [7] and an umbrella review 

incorporating 58 RCTs (although including many studies with non-FP definitions 

of frailty) [111]. It is important to note that while physical activity programs 

generally have been successful in reducing frailty itself, these improvements may 

not necessarily reduce other outcomes related to frailty [104].  

In addition to physical activity programs, treating other factors such as 

polypharmacy, fatigue, unintentional weight loss and vitamin D deficiencies are 

also recommended where appropriate [7,15].  However, more robust research is 

needed to ascertain the effects of frailty interventions on health and well-being in 

the longer term before it can be said that a widely accepted treatment for frailty 

exists.  

Principle 3: Facilities for diagnosis and treatment should be 

available. 

Despite the growing imperative to address frailty within community settings, 

significant barriers to screening, diagnosis and treatment of frailty are evident. 

These include low public awareness of frailty in some societies [112], a continued 

focus on disease-specific rather than holistic practices [18], lack of a standard 

definition for frailty [4], unclear treatment pathways [113] and systemic access 

issues including availability and affordability of care [114]. The nature and extent 

of these barriers vary by setting and will only be addressed by reform across the 

health system [6].  Government policy offers one mechanism to drive change, as 

has been demonstrated recently in the UK [26], Taiwan [115] and Singapore [6]. 
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Further, given the significant numbers of older adults projected to experience 

frailty during their lifetime, one additional and likely cost-effective opportunity 

may lie in the relatively unexplored approach of frailty self-management. As is 

currently done with diabetes, strategies such as self-management education and 

peer support programs may become important components of frailty care in the 

future. However, these topics are currently under-researched within the frailty 

literature. 

Principle 4: There should be a recognizable latent or early 

symptomatic stage.  

Previous research has suggested the existence of a state termed “pre-frailty”, 

thought to be an intermediate stage between non-frail and frail [3,116]. Pre-frailty 

was defined as the presence of one or two of five frailty criteria under the FP [3]. 

The Cardiovascular Health Study (CHS) showed that pre-frail status doubled the 

risk of developing frailty over three years relative to non-frail status at baseline, 

and also significantly predicted adverse outcomes after three and seven years [3]. 

Consideration of pre-frailty is important, as there are indications that the 

condition can be easily overlooked [18,21], potentially resulting in irreversible 

disability and other deleterious outcomes [117]. 

However, not all pre-frail older adults will progress to frailty. Frailty is a dynamic 

process, with several transitions between frailty states possible over an 

individual’s lifetime [13]. One community-based study showed that 

approximately one quarter (23.4%) of those who were pre-frail at baseline had 

improved to a robust state two years later [118]. Other studies show similar 

improvements [13], although actual proportions vary.  Given this tendency for 

spontaneous reversion, some experts have questioned whether the concept of pre-
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frailty impacts clinical decision-making sufficiently to justify its existence 

[119,120].  This point is critical within the screening debate, as much screening is 

justified on an assumption of an early pre-disease state leading to later disease 

progression.  Consequently, more research is needed analysing the mechanisms 

leading to transitions between states, and in particular to spontaneous frailty 

reversion.   

Principle 5: There should be a suitable test or examination.  

General practitioners need simple and reliable instruments for identifying frailty 

[5]. Numerous frailty screening instruments have been developed for use with 

older populations [4,31] and are readily available for implementation within most 

clinical settings [7].  Instruments in common use include the FRAIL Scale [121], 

Gait Speed [122], PRISMA-7 [123], Groningen Frailty Indicator [124], Edmonton 

Frail Scale [125], Clinical Frailty Scale [99], Tilburg Frailty Index [126] and the 

Kihon Checklist [127], among others [4]. However, these instruments vary widely 

with regard to diagnostic and predictive accuracy [31,128], together with their 

suitability for GP contexts. For example, a recent umbrella review (incorporating 

five prior systematic reviews) found that only two instruments had acceptable 

validity, reliability and diagnostic test accuracy (the Frailty Index and Gait Speed) 

for use in community settings [20]. However, the included studies were highly 

heterogeneous and quality varied markedly. 

In primary care, identifying vulnerability among patients may ultimately be more 

important than accuracy [129]. In this sense, sensitivity may be a more important 

consideration than specificity with regard to frailty screening results, especially in 

settings where comprehensive assessment is readily accessible by older people.  

By this reasoning, returning a higher number of false positives (i.e. people who 
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screen frail who actually are not) would be preferable to returning a high number 

of false negatives, thus running the risk of missing people who are actually frail. 

Although a number of instruments have recorded relatively high sensitivity, other 

considerations such as physical space and/or special equipment required may 

preclude their selection. For example, although physical frailty instruments like 

the Gait Speed Test and Timed Up and Go rate have been found to be highly 

sensitive against the FP [31], they do require at least 3 to 4 metres of sufficient 

physical space and specific equipment such as stopwatches. Clinicians may need 

to trade-off between accuracy and convenience in their ultimate selection of 

instruments, according to their specific needs. 

Principle 6: The test should be acceptable to the population  

The acceptability of frailty screening tests to older people is not currently known. 

Very few studies have yet explored awareness of frailty and frailty screening 

among older adults [130]. However, the majority of frailty screening tests can be 

readily applied within general practice or primary health care settings, are quick, 

non-invasive and return an immediate result. Further, no adverse effects of 

screening have been reported to date. Therefore, frailty screening tests are likely 

to be acceptable to most older people.  

However, the consequences of a frailty diagnosis are an issue of relevant concern. 

The emerging evidence suggests that older adults may find frailty a difficult 

concept to accept [14,131,132], in part because it may threaten their sense of self 

[133,134].  Recent research indicates that older adults may reject the notion of 

frailty, even where an accepted objective measure defines them as such [131], 

viewing the act of identifying themselves as frail as beginning a self-perpetuating 
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cycle into decline [132]. Others have highlighted a distinction made by older 

people between “being” and “feeling” frail [79,134].  

Such studies echo research indicating that negative ageing perceptions have 

important ramifications for the well-being of older adults [135] – a finding that is 

especially relevant to frailty considering that detection could take place years 

before the onset of clinical presentation. It is not yet clear at which point in the 

frailty transition it is best to screen; however, since people are known to 

spontaneously revert to less frail states, screening too early may  unnecessarily 

stick older adults with a frailty label.  Practitioners should be sensitive to the 

potential impacts of a frailty diagnosis on the health and well-being of older 

adults, and adapt their communication accordingly.  For example, it might be 

possible to reframe discussions about frailty in alternative terms (e.g. ‘resilience’, 

‘vulnerability’, ‘healthy ageing’, ‘well-being’) that may resonate more with older 

people’s preferred language and experiences [131]. 

Principle 7: The natural history of frailty  

Although the evidence is still developing, understanding of the natural history and 

etiology of frailty is advancing.  A number of studies have explored the origins and 

development of frailty along with the biological mechanisms that may be driving 

its progression [3,80,136,137]. Chronic inflammation and immune activation are 

key underlying mechanisms acting through intermediary pathophysiologic 

systems that may contribute to frailty [80]. In particular, sarcopenia and age-

related declines in levels of sex hormones are thought to have intermediary roles 

[80]. Numerous studies based on the FP have demonstrated that single or even 

all frailty components can be reduced or possibly reversed completely 

[105,107,108,138], although more research is needed.  
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Principle 8: There should be an agreed policy on whom to treat as 

patients. 

All older adults with frailty should be considered as candidates for treatment, 

provided any individual vulnerabilities are taken into account. The evidence 

indicates that even frail adults of advanced age can benefit from a personalised, 

exercise-based program [7].  However, similar to the principles of chronic disease 

treatment, the selected intervention should be tailored to the patient’s degree of 

frailty [6], a position also reflected within recent clinical guidelines [7]. For many 

older adults, medical treatment can bring a range of adverse effects if 

inappropriately applied: “(t)he challenge is that interventions that commonly help 

people who have only one illness very commonly harm people who have many 

things wrong; the state of having many things wrong is common in frail older 

adults.”[113] Lastly, any policy designed to identify whom to treat as patients must 

not discriminate against older adults, but rather guide the specific care that they 

need. 

One related aspect of considering who to treat remains who to screen. The age 

range of participants in published intervention studies varies. However, a 

consensus statement on frailty screening [15] and the age range of participants in 

successful intervention studies suggests that 70+ may be a useful staring point 

[103,105,107]. However, this age range may need to be adapted to specific 

settings: for example, where existing policies are already targeted to particular age 

groups. 
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Principle 9: The cost of case-finding (including diagnosis and 

treatment of patients diagnosed) should be economically balanced in 

relation to possible expenditure on medical care as a whole.  

Estimating the health system costs of frailty and frailty screening remains a topic 

of ongoing research. Many studies have demonstrated that being frail adds 

significantly to individual health care expenditure. One recent French study put 

this figure at around €750 and €1500 additional euros (approx. $876 and $1752 

USD) of ambulatory health expenditure for pre-frail and frail individuals 

respectively [139].  Another study of German older adults estimated the additional 

three-month health costs of frail above non-frail participants at €1917 (approx. 

$2239 USD), after having controlled for socio-demographic and other factors 

[7,140].  A related longitudinal study found that the transition to frailty was 

associated with an increase in total health care expenditure of between 54 and 

101% [141]. 

Although potentially useful, cost-effectiveness analyses addressing frailty are 

rarely conducted [141–143], are often based in hospital settings and do not 

distinguish between screening alone versus screening plus intervention. One 

study set in the community and employing an FP definition of frailty found that 

an intervention successful in addressing frailty also delivered superior value for 

money in contrast with usual care [143], although more research remains to be 

done. A recent three-arm cluster-randomized controlled trial [142] offers arguably 

the best current evidence for the cost-effectiveness of screening independent of 

intervention (although not using the FP definition).  In a comparison of screening 

plus GP usual care, screening plus nurse-led intervention and GP usual care 

(control group), both intervention groups returned greater potential cost-
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effectiveness compared with the control group. However, a limitation of the study 

was that the follow-up period was relatively short. Additional savings could 

possibly have been realized over a longer time period [142], and given the high 

prevalence of frailty, potentially translate to considerable cost savings in absolute 

terms.  

In any case, frailty screening may add value simply by increasing clinician 

awareness of patients’ vulnerability. This benefit should be weighed against 

potential burdens on patients and on the health care system of over-diagnosis and 

over-treatment. Risk stratification methods might prove useful in targeting 

screening towards specific sub-groups rather than all older adults. Future cost-

effectiveness studies could look to incorporate these elements into their research 

design. 

Principle 10: Case-finding should be a continuing process and not a 

“once and for all” project. 

The dynamic nature of frailty [13] suggests that implementing a continuous cycle 

of screening may offer many advantages. For example, where screening identifies 

potential cases, regular assessment allows for earlier detection of decline and 

opportunities to address frailty status in the future. This approach fits an 

integrated, person-centred care model for older adults and should be easy to 

integrate with medical software [100].  Additional support for ongoing screening 

could be provided through existing policies designed to support regular health 

checks for older adults.  
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Discussion 

Frailty is one of the most prevalent and yet relatively unrecognized public health 

problems associated with population ageing. While screening has the potential to 

proactively address frailty, many pros and cons surround the practice when 

compared to Wilson and Jungner's principles for screening.  Other questions of 

why, who, and when to screen also remain.  In addition, the principles contain 

little guidance as to how they should be weighed against each other or how many 

should be met before screening is warranted [144]. In frailty research, this 

ambiguity results in some arguing that importance of frailty to public health (the 

first principle) should take precedence, and screening be introduced without delay 

[15]. In contrast, others have urged greater caution since the evidence on 

treatment options (the second principle) is still at an early stage [81]. Further, a 

key determining factor will be the readiness of primary health care systems to 

address frailty, a factor which varies greatly depending on the local setting. 

Perhaps the most useful application of frailty screening, given the current 

evidence, may be in systematically identifying cases of hidden frailty rather than 

population-wide preventive screening at earlier ages. Screening too early for 

frailty would likely not prove useful at this stage for several reasons, including the 

dynamic nature of frailty, the paucity of evidence for interventions around pre-

frailty and a lack of knowledge about the psychological impacts of labelling 

someone as frail. Parallels can be drawn with the experience of patients diagnosed 

with mild cognitive impairment, a condition characterised by ongoing controversy 

over the psychosocial implications for older people of diagnosis [145,146].  In 

contrast, frailty screening among the older age ranges (e.g. 70+) may prove 
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ultimately more useful; many undiscovered cases of frailty likely remain, and so 

potentially, much frailty burden might be avoided.  

Although the evidence suggests that a broader application of frailty screening may 

be useful in future, we have highlighted a number of research gaps. Greater 

awareness of frailty and its consequences, better screening and treatment options, 

broadening the evidence on intervention, and due consideration of the “language 

of frailty” and its impact on older adults remain important areas for future 

research.  

 

Conclusion 

Society's awareness of frailty and frailty screening is at a very early stage; however, 

the quality of the evidence is improving rapidly. This article has compared existing 

evidence to Wilson and Jungner's principles for screening. Although emerging 

evidence is promising, it is currently insufficient to reach a definitive 

recommendation on screening based on those principles, and readiness for 

screening is likely to vary greatly by setting.  Ultimately, to successfully address 

frailty, substantial gaps in the research base will need to be resolved. 

The next chapter (Chapter 3) presents a narrative review of self-reported 

screening instruments for identifying frailty among community-dwelling older 

people. Together with the remaining chapters of this thesis, it aims to address a 

number of the evidence gaps identified within Chapter 2. 
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Abstract 

Aim  

Against a backdrop of ageing populations worldwide, it has become increasingly 

important to identify frailty screening instruments suitable for community 

settings. Self-reported and/or administered instruments may offer significant 

simplicity and efficiency advantages over clinician-administered instruments but 

their comparative diagnostic test accuracy has yet to be systematically examined. 

The aim of this systematic review was to determine the diagnostic test accuracy of 

self-reported and/or self-administered frailty screening instruments against two 

widely accepted frailty reference standards (the Frailty Phenotype and the Frailty 

Index) within community-dwelling older adult populations. 

Methods 

We conducted a systematic search of the Embase, CINAHL, MEDLINE, PubMed, 

Web of Science, PEDro, PsycINFO, ProQuest Dissertations, Open Grey and 

GreyLit databases up to April 2017 (with an updated search conducted over May-

July 2018) to identify studies reporting comparison of self-reported and/or self-

administered frailty screening instruments against an appropriate reference 

standard, with a minimum sensitivity threshold of 80% and specificity threshold 

of 60%. 

Results 

We identified 24 studies that met our selection criteria. Four self-reported 

screening instruments across three studies met minimum sensitivity and 

specificity thresholds.  However, in most cases, study design considerations 

limited the reliability and generalisability of the results. Additionally, meta-
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analysis was not conducted because no more than three studies were available for 

any of the unique combinations of index tests and reference standards. 

Conclusion 

Although our study has demonstrated that a number of self-reported frailty 

screening instruments reported sensitivity and specificity within a desirable range 

for community application, additional DTA studies are needed. 

 

Introduction  

Frailty has been identified as a global public health priority in societies with ageing 

populations [1]. Frailty is a state of decreased physiological reserve and increased 

vulnerability to stressor events, resulting in increased risk of adverse health 

outcomes such disability, hospitalisation, institutionalisation, and mortality 

[5,147,148]. Frailty is a dynamic condition where improvement is possible [12,13] 

and  interventions exist that can delay or reverse frailty [14]. Identifying 

individuals who would benefit from timely identification and intervention, 

therefore, is a key priority in the management of frailty within the community 

[19,20]. 

There are currently a large number of different frailty screening instruments in 

existence, many of which have proven to be reliable and valid measures of frailty 

within different contexts [4]. However, only some of these are suitable contenders 

to be considered within the scope of self-administered instruments, taking the 

form of either a postal survey or a self-completed questionnaire. Several 

systematic reviews have examined the utility of frailty screening within 

community settings, from the perspective of both self-report and test-based 

measurement [20,148–151].  
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Two systematic reviews have reported on the DTA of frailty screening instruments 

against a reference standard [31,57]. A number of publications have examined the 

DTA of self-reported instruments for the identification of frailty since these 

reviews were published, hence the need for this review. One of the key 

complexities identified in these reviews regarding frailty screening is a lack of 

consensus on a definition of frailty, which is reflected in two separate reference 

standards and a large number of potential index tests [20]. 

The aim of this review was to identify the DTA of self-reported screening 

instruments against a frailty reference standard for community dwelling older 

adults. Specifically, our review questions were: 

 How accurate are self-reported screening instruments against agreed 

reference standards? 

 How does the accuracy of self-reported instruments vary according to 

whether the test is self-reported or self-administered? 

Methods 

We consulted the PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) statement [152] and the JBI Critical Appraisal Checklist for 

Diagnostic Test Accuracy Studies tool [153] in developing the study design. The 

study protocol has been published previously [154] and the study is registered 

with both the PROSPERO (ID=CRD42017081379) and the JBI databases.  

We diverged from our original protocol with respect to the following points: 

 We focused on frailty alone rather than including pre-frailty for purposes 

of clarity. 



59 
 

 We excluded CGA (Comprehensive Geriatric Assessment) as a reference 

standard for frailty due to a lack of standardisation in terms of its 

administration between studies and the absence of a widely recognised 

threshold for frailty. We have, however included studies where FI was 

derived from CGA. 

 We excluded studies conducted in hospital settings and emergency 

departments along with patients with specific conditions, e.g. cancer. 

 We included studies from inception of the databases rather than studies 

published after Jan 1, 2001. 

 Due to significant overlap between JBI and QUADAS and time limitations 

we critically appraised against the JBI framework only.  

 Meta-analysis and sub-group analysis were not conducted due to 

substantial heterogeneity in the results. 

 We excluded consideration of feasibility from our review given that our 

search strategy, which is focused on diagnostic accuracy, is likely to have 

omitted a high proportion of papers focused specifically on the feasibility 

of individual instruments. 

2.1 Selection Criteria 

2.1.1. Types of Studies 

We included observational studies published in English and conducted in 

community settings.  
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2.1.2 Participants 

The participants in our included studies were community-dwelling older adults 

with a minimum mean age of 65 years, or where at least half of the study 

participants were aged 65 years and over. Studies of participants living in 

residential care settings were excluded. Studies that addressed a specific diagnosis 

or that were conducted in an acute setting (e.g. cancer patients, surgical patients 

or emergency department patients) were excluded.  

2.1.3 Index Tests  

Any index test purporting to measure frailty that was entirely self-reported (i.e., 

administered by an investigator but including no clinical or physical 

measurements) or that was self-administered was included. Tests that were 

partially self-reported were excluded unless test results for the self-reported items 

were presented independently of the non-self-reported items. We included 

studies in which the self-report frailty instrument was completed by a proxy as 

well as studies where the older person self-completed the instrument. Studies 

using a self-reported FI were excluded as any FI (self-report, test-based, or 

combination) which meets the criteria of Searle et at (2008) may be considered to 

be a reference standard. 

2.1.4 Reference Standards 

Studies were included if they applied either of two frailty reference standards: the 

Frailty Phenotype (FP) [3] or the Frailty Index [29]. Studies applying no reference 

standard or a reference standard other than those specified above were excluded. 
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2.1.5 Diagnosis of interest 

The diagnosis of interest was frailty.   

2.2. Search Strategy 

To identify published studies, we searched the databases MEDLINE/PubMed, 

PEDro, Embase, PsycINFO, CINAHL, Scopus, and Web of Science from inception. 

The initial search was conducted between March and April of 2017 and updated 

in July 2018. Our search strategy was developed in consultation with an academic 

librarian with a speciality in medicine.  

The search strategy was developed in a scaffolded manner, commencing with a 

CINAHL and PubMed search to inform specified keyword analysis, including 

MeSH terms, for subsequent database searching. We then used truncated and 

expanded keyword variations of the terms relating to frailty, self-report, and 

screening, along with specific self-report screening tools (e.g., Kihon Checklist).  

To identify unpublished and grey literature, we searched ProQuest, Open Grey, 

The Grey Literature Report database, and consulted websites of key gerontological 

research centres with a focus on frailty.  

We also reviewed the reference lists of all included studies to identify additional 

studies of interest. 

The search strategy syntax for individual databases is provided in Appendix 2.  

 

2.3 Study selection 

All studies of interest were exported from the respective databases and imported 

into Zotero Reference Manager version 4.0.29.17. Zotero was selected for this 
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process due to its compatibility with the various data extraction formats from the 

electronic databases, its low cost and an internal capability that made it relatively 

easy to identify and remove duplicates. Duplicates were identified using the 

inbuilt feature and manually checked before deletion by one researcher (RA).  

The resulting unique records were exported into a Microsoft Excel 2016 worksheet 

before being assessed for title and abstract relevancy by two independent 

reviewers (RA and MT).  We consulted a third reviewer (TS) over any differences 

in opinion regarding the inclusion of individual articles.  

Agreed articles were extracted in full text format by one reviewer (RA) and 

reviewed independently by the same reviewers (RA and MT) with recourse to the 

third reviewer (TS) to achieve consensus. The reason for exclusion was retained 

for all articles reviewed after the initial title/abstract screen. 

2.4 Quality review  

Two reviewers (RA and MT) subjected the included full-text articles to an initial 

assessment against the inclusion criteria, and a number of studies were excluded 

at this point. The reasons for exclusion were retained. 

Included studies were assessed against the Joanna Briggs Institute (JBI) Checklist 

for Diagnostic Test Accuracy Studies [153]. This Checklist is based on the 

QUADAS 2 signaling questions [155] and relate to the design and conduct of the 

study, as follows:   

 RECRUITMENT: Was a consecutive or random sample of patients 

enrolled?  

 CASE CONTROL: Was a case control design avoided? 

 EXCLUSIONS: Did the study avoid inappropriate exclusions?  
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 INDEX TEST INTERPRETATION: Were the index test results interpreted 

without knowledge of the results of the reference standard?  

 THRESHOLD: If a threshold was used, was it pre-specified?  

 REFERENCE STANDARD: Is the reference standard likely to correctly 

classify the target condition?  

 REFERENCE STANDARD INTERPRETATION: Were the reference 

standard results interpreted without knowledge of the results of the index 

test? 

 INTERVAL: Was there an appropriate interval between index test and 

reference standard? 

 SAME REFERENCE STANDARD: Did all patients receive the same 

reference standard? 

 ALL PATIENTS:  Were all patients included in the analysis? 

Two reviewers (RA and MT) then assessed included studies independently against 

the JBI criteria. We recorded a value of “Yes”, “No” or “Unclear” against each 

criterion and made additional notes where appropriate.  

2.5 Data extraction 

We developed an initial data extraction template, which was based on the JBI Data 

Extraction tool [153] and was finalised in consultation with the research team. We 

extracted country of origin, sample size, mean age of participants, % male/female, 

index test and reference standard, test thresholds, and self-report or self-

administration status. Data was extracted independently by two reviewers (RA 

and MT) and then discussed to achieve consensus. Where necessary, we sought 

additional clarification or data from study authors, especially with respect to 2x2 

data to allow calculation of diagnostic characteristics.  



64 
 

Data analysis 

We used Microsoft Excel and SPSS v.25 to perform descriptive analysis of the 

data. We calculated sensitivity (Se), specificity (Sp), positive predictive value 

(PPV), negative predictive value (NPV) and likelihood ratios along with their 

associated 95% confidence intervals within the Review Manager (RevMan) v.5.3 

software (The Nordic Cochrane Centre, Cochrane Collaboration, Copenhagen). 

We used Revman to construct forest plots of the data to display heterogeneity.  

For the purposes of this study, we adopted 80% as a minimum sensitivity 

threshold [20,156,157] and 60% as a minimum specificity threshold [156] as being 

acceptable. Although good screening tests have both high sensitivity and 

specificity (i.e., results close to 1), in practice there is often a trade-off in favour of 

one over the other [158]. In the case of frailty screening within community 

settings, high sensitivity and low specificity tends to be the more preferable 

scenario where identification of as many frail individuals as possible is a priority 

[129]. Following this logic, it may be more desirable to have a higher number of 

false positives than false negatives, signifying that there is a greater chance of 

potentially identifying as frail people who are not frail rather than missing those 

who are.  

Additionally, we used Microsoft Excel to construct the Youden Index (sensitivity 

+ specificity-1). The Youden Index is a single summary measure reflecting how 

closely the DTA result matches the ideal of no false positives or false negatives 

[159].  Although the Youden Index adds additional interpretive information (as a 

kind of balancing mechanism across the sensitivity and specificity values), it is not 

appropriate to consider it in isolation, especially in the context of our study. For 

example, the Youden Index, as a single statistic, does not take into consideration 



65 
 

decisions such as prioritisation of high sensitivity over high specificity into 

account. 

The ‘metandi’ command in Stata requires a minimum of four studies for meta-

analysis of DTA studies [160]. However, this review did not identify more than 

three studies comparing the same index test and reference standard. 

Consequently, we did not conduct meta-analysis and have synthesised results in 

tabular and narrative formats.   

Results 

All results presented below are descriptive in nature. Across all possible 

comparisons of index and reference tests, the highest number of included studies 

per comparison was only three. In this single instance, a comparison of Tilburg 

Frailty Indicator (TFI) (index test) versus FP, the bivariate model was not 

calculated as the number of studies was below the minimum required (n=4). 

Therefore, as meta-analysis was not possible, all comparisons are presented in 

tabular and graphical format, along with a narrative synthesis. 

 Search results and study characteristics 

The search results (including the updated search) returned 18,034 results in total. 

The large number of results returned was due to a number of factors including 

conducting the search from the inception of the databases, the large number of 

databases searched, extensive duplication between databases and the need to 

allow for numerous combinations of the search term “self” in relation to screening. 

Study results are shown in the flow diagram in Figure 3.1. Of the total records 

identified, 10,579 duplicates were identified and removed, leaving 7,455 records 

to be screened by title and abstract. Initial agreement between reviewers was 
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77.8%; where assessments differed, these were resolved through discussion or 

occasionally referred to the third reviewer. 

Figure 2.1: Study Flow Diagram, Systematic Review 

 

 

After title and abstract screening, 7,164 articles were excluded due to lack of 

relevance or because they could not be sourced in full text format. In all, 291 

studies were assessed in full-text format against the inclusion/exclusion criteria. 

Of these, 267 were subsequently excluded. Key reasons for exclusion included not 

having or an inappropriate reference standard applied (28.1%), focus on a specific 

disease (18.1%), being a non-DTA or observational study (16.9%), using non-self-
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reported instruments (9.4%) and not meeting the age criteria (7.9%). Ultimately, 

24 studies were deemed to have met the inclusion/exclusion criteria and 

underwent JBI critical appraisal.  

Included studies  

Across the 24 included studies, the sample size ranged from 52 to 27,527, with a 

total of 84,984 participants. Characteristics of included studies are summarised 

in Table 3.1. The mean age of participants, where stated, ranged from 65.3 years 

up to 85.7 years. 

In all, there were 31 instances of screening instruments compared against a frailty 

reference standard across the included studies, with some studies having more 

than one combination of index test and reference standard. The most frequently 

implemented instruments were the FRAIL scale (22.6% of instances), the 

Groningen Frailty Indicator (12.9%) and Self-Reported Health (12.9%), 

representing a mix of multi-dimensional and uni-dimensional indicators.
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Table 3.1: Key characteristics of studies included in the systematic review by reference standard  (RS) 

Study Country Sample 

size 

Sample source & sampling strategy Mean age (SD) 

Sex % Female 

Reference 

Standard 

Threshold 

Index Test(s) and Threshold SA or 

SR* 

Reference Standard: Frailty Phenotype (FP) 

Auyeung et al 2014 
China (Hong 

Kong) 
4000 

Community, convenience, selected 

(age group stratified) 

Mean age NS 

50.0% female 
 3  

Self-reported exhaustion: ‘yes’ to a 

little of the time feeling like a having a 

lot of energy;  

Self-reported physical activity: PASE 

questionnaire lowest quintile. 

SR 

 

 

SR 

Bongue et al 2017 France 1643 Population, selected (insurer) 
78.7 (7.9) years, 

50.2% female 
 3 

Groningen Frailty Indicator:  4;  

Vulnerable Elders Survey:  3 

SR 

SR 

Cawthon et al 2007 United States 5993 Population, convenience, selected 
Mean age NS 

0.0% female 
 3 

Self-reported health: health 

compared to others of your age rated 

‘fair, poor, or very poor’ 

SA 

De Llano et al 2017 Brazil 820 Primary care, random. 
Mean age NS 

56.1% female 
 3 Self-reported health: Poor or Bad SA 

Hoogendijk et al 2013 Netherlands 102 
Primary care, selected (frail 

individuals over-sampled) 

78.6 (7.1) years 

56.9% female 
 3  

Groningen Frailty Indicator:  4;  

PRISMA-7:  3;  

Self-Rated Health:  6 

SR 

SR 

SR 

Jouanny 2014 France 64 Primary care, convenience. 
Mean age and sex 

NS 
 3  Subjective fatigue: NS SR 

Mijnarends et al 2015 Netherlands 227 Population, random 
74.9 years 

Sex NS 
 3  FRAIL Scale:  3 U 

Mossello et al 2016 Italy 1037 Population, convenience 
Mean age and sex 

NS 
 3  Frailty Postal Questionnaire:  6.5 SA 

Ng et al 2014 Singapore 1685 Population, random 66.7 (7.8) years  3 FRAIL Scale:  3 SR 
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Study Country Sample 

size 

Sample source & sampling strategy Mean age (SD) 

Sex % Female 

Reference 

Standard 

Threshold 

Index Test(s) and Threshold SA or 

SR* 

64.3% female 

Nunes et al 2015 Brazil 433 Population, random 
85.7 (5.1) years 

65.4% female 
 3  Self-reported Frailty Phenotype:  3 SR 

Roppolo et al 2015 Italy 267 Community, convenience 
73.4 (6.0) years 

59.9% female 
 3  Tilburg Frailty Indicator:  5 SA 

Satake et al 2016 Japan 190 Geriatric outpatient, consecutive 
76.4 (6.2) years 

33.5% female 
 3  Kihon Checklist:  8 U 

Sternberg et al 2014 Israel 235 
Community, selected (insurer) and 

convenience 

77.6 (5.4) years 

100% female 
 3  Vulnerable Elders Survey:  3 U 

Szlejf et al 2017 Mexico 434 Community, convenience 
71.3 (9.5) years 

100% female 
 3 FRAIL Scale:  3 SA 

Yamada et al 2017 Japan 13294 Population, random 
73.7 (6.4) years 

55.2% female 
 3 Kihon Checklist:  7 SA 

 

Reference Standard: Frailty Index (FI) 

Drubbel et al 2013 Netherlands 638 Primary care, consecutive 
73.4 (9.2) years 

52.8% female 
 0.08 Groningen Frailty Indicator:  4 SA 

Jung et al 2016 Korea 103 Geriatric outpatient, consecutive 
76.8 (6.1) years 

53.4% female 
 0.35 Korean FRAIL Scale:  3 SR 

McCaul et al 2015 Australia 10,305 Population, random 
Mean age NS 

0.0% female 
 0.25 FRAIL Scale:  3 U 

Orkaby et al 2017 U.S.A 12,043 

Community, selected (male 

physicians), convenience, first 

responders 

69.4 (60-101) 

years 

0.0% female 

 0.21 
Modified Study of Osteoporotic 

Fractures:  2 
U 
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Study Country Sample 

size 

Sample source & sampling strategy Mean age (SD) 

Sex % Female 

Reference 

Standard 

Threshold 

Index Test(s) and Threshold SA or 

SR* 

Qiao et al 2018 China 1235 
Population, selected (stratified by 

district economic development) 

69.5 (6.7) years 

69.4% female 
> 0.25 

Comprehensive Frailty Assessment 

Instrument:  39 
SR 

Reference Standard: Both FP and FI 

Braun et al 2018 Germany 52 Outpatient physiotherapy clinic, 

recruitment method NS 

73 (6) years 

63% female 
FP  3 

FI  0.25 

PRISMA-7:  3 

FRAIL Scale:  3 

Groningen Frailty Indicator:  4 

SR  

SR 

SA 

Dong et al 2017 China 917 Primary care, consecutive 68.6 (6.6) years 

63.8% female 

FP  2 

FI > 0.35 

Tilburg Frailty Indicator:  5 

Self-Rated Health: rated fair or poor 

SR 

SR 

Ntanasi et al 2018 Greece 1740 Population, random  73.4 (5.4) years 

59.0% female 
FP  3 

FI > 0.25 

Modified Tilburg Frailty Indicator (13 

of 15 items used):  5 

SR 

Theou et al 2013 
11 European 

Countries 
27527 Population, random 

65.3 (10.5) years 

54.8% female 
 3  FRAIL Scale:  3 U 

        

* SA = Self-Administered; SR = Self-Reported (Administered by Others); U = Unknown; NS = not specified. 
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Almost two-thirds (64.5%) of all comparisons were made against the FP alone as 

a reference standard, 19.4% against both the FP and the FI, and 16.1% against the 

FI alone.  

The most common mode of administration was self-reporting to an external 

interviewer (54.8% of instances). Approximately one-quarter of cases involved 

self-administration of the instrument (25.8%). Lastly, 19.4% of instances did not 

specify mode of administration.  

Methodological quality   

We assessed the 24 included articles against the JBI quality criteria.  The results 

of the methodological quality assessment against the JBI criteria for included 

studies are shown in Table 3.2. Methodological quality of studies ranged from a 

low of 30% up to 90%, with almost 90% of included studies meeting  50% of 

quality criteria. The JBI criteria were designed for DTA-specific studies, however 

in this review we have also applied them to population studies. Quality should 

therefore be interpreted in light of the study design. We encourage readers to refer 

to Table 3.1 for context-specific information regarding study setting and design 

when interpreting the DTA results.  

Test accuracy  

We were able to obtain sufficient data to calculate diagnostic test accuracy from 

14 of the included studies (Table 3.3). Sensitivity and specificity of frailty 

screening instruments against the two reference standards varied widely between 

included studies that provided DTA data (Table 3.3, Figures 3.2a and 3.2b, 

Appendices).  



72 
 

Table 1.2: Methodological quality of included studies (against JBI criteria) 

Study 
Criteria 

 

1 
Recruit-

ment 

2 
Case 

Control 

3 
Exclusions 

4 
Index 

Interval 

5 
Threshold 

6 
Appropriate 
Reference 
Standard 

7 
Reference 
Standard 
Interval 

8 
Interval 

9 
Same 

Reference 
Standard 

10 
All 

Patients 

% 
Yes 

Reference Standard: Frailty Phenotype (FP) 

Auyeung et al 2014 No Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 70% 

Bongue et al 2017 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 80% 

Cawthon et al 2007 Unclear Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 70% 

de Llano et al 2017 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 80% 

Hoogendijk et al 2012 Unclear Yes Yes Unclear Yes Yes Unclear Unclear Yes Yes 60% 

Jouanny, 2014 Unclear Unclear Unclear Unclear Unclear Yes Unclear Unclear Yes Yes 30% 

Mijnarends et al 2015 Yes Yes Yes Unclear Yes Yes Unclear Unclear Yes Yes 70% 

Mossello et al 2016 Yes Yes No Unclear No Yes Unclear Unclear Yes Yes 50% 

Ng et al 2014 Unclear Yes Unclear Unclear Yes Yes Unclear Yes Yes Yes 60% 

Nunes et al 2015 Yes Yes Unclear Unclear Yes Yes Unclear Yes Yes Yes 70% 

Roppolo et al 2015 No Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 70% 

Satake et al 2016 No Yes Yes Unclear No Yes Unclear Unclear Yes Yes 50% 

Sternberg et al 2014 No Yes Yes Unclear Yes Yes Unclear Unclear Yes Yes 60% 

Szlejf et al 2017 Yes Yes Yes Unclear Yes Yes Unclear Unclear Yes Yes 70% 

Yamada et al 2017 Yes Yes Yes Unclear No Yes Unclear Yes Unclear Yes 60% 

Reference Standard: Frailty Index (FI) 

Drubbel et al 2013 Yes Yes Yes Unclear Yes Unclear Unclear Unclear Yes Yes 60% 

Jung et al 2016 Unclear Yes Yes Unclear Yes Unclear No Yes Yes Yes 60% 
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Study 
Criteria 

 

1 
Recruit-

ment 

2 
Case 

Control 

3 
Exclusions 

4 
Index 

Interval 

5 
Threshold 

6 
Appropriate 
Reference 
Standard 

7 
Reference 
Standard 
Interval 

8 
Interval 

9 
Same 

Reference 
Standard 

10 
All 

Patients 

% 
Yes 

McCaul et al 2015 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 80% 

Orkaby et al 2017 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 70% 

Qiao et al 2018 Unclear Yes Yes Unclear No Yes Unclear Yes Yes Yes 60% 

Reference Standard: Both FP and FI 

Braun et al 2018 Unclear Yes Yes Yes Yes Yes No Yes Yes Yes 80% 

Dong et al 2017 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes No 70% 

Ntanasi et al 2018 Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes 80% 

Theou et al 2013 Yes Yes Yes Yes Yes Yes Yes Unclear Yes Yes 90% 
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Table 3.3: Diagnostic test accuracy statistics for selected studies, systematic review 

Study 
Index Test 
(Reference 
Standard) 

Self-Reported vs. 
Self-Administered 

Sample Size Prevalence 
(%)  
(RS) 

Sensitivity 
% (95%CI) 

Specificity 
% (95%CI) 

Youden Index 

Aeyeung et al: SREx SREx (FP) SR 4000 5.4 33.0 [0.27 - 0.40] 95.3 [0.95 - 0.96] 28.3 

Aeyeung et al: SRPA SRPA (FP) SR 4000 5.4 80.6 [0.75 - 0.85] 84.2 [0.83 - 0.85] 64.8 

Braun et al (1) PRISMA-7 (FP) SR 52 3.9 100.0 [0.34 - 1.00] 80.0 [0.67 - 0.89] 80.0 

Braun et al (2) FRAIL (FP) SR 52 3.9 50.0 [0.10 - 0.91] 92.0 [0.81 - 0.97] 42.0 

Braun et al (3)  GFI (FP) SA 52 3.9 100.0 [0.34 - 1.00] 80.0 [0.67 - 0.89] 80.0 

Braun et al (4) PRISMA-7 (FI) SR 52 23.1 75.0 [0.47 - 0.91] 92.5 [0.80 - 0.97] 67.5 

Braun et al (5)  FRAIL (FI) SR 52 23.1 33.3 [0.14 - 0.61] 97.5 [0.87 - 1.00] 30.8 

Braun et al (6)  GFI (FI) SA 52 23.1 50.0 [0.25 - 0.75] 85.0 [0.71 - 0.93] 35.0 

de Llano et al SRH (FP) SA 820 43.6 20.3 [0.16 - 0.25] 95.6 [0.93 - 0.97] 15.9 

*Dong et al (1) TFI (FP) SR 917 5.1 73.8 [0.59 - 0.85] 84.8 [0.82 - 0.87] 58.6 

*Dong et al (2) TFI (FI) SR 917 8.0 68.2 [0.56 - 0.78] 86.2 [0.84 - 0.88] 54.4 

Drubbel et al  GFI (FI) SA 638 60.0 55.1 [0.50 - 0.60] 84.7 [0.79 - 0.89] 39.8 

*Hoogendijk et al: P7  PRISMA-7 (FP) SR 102 11.6 93.3 [0.70 - 0.99]  78.2 [0.68 - 0.86] 71.5 

*Hoogendijk et al: GFI GFI (FP) SR 102 11.6 73.3 [0.48 - 0.89] 52.9 [0.43 - 0.63] 26.2 

*Hoogendijk et al: SRH# SRH (FP) SR 102 11.6 85 73 58.0 

*McCaul et al: Wave 2  FRAIL (FI) U 10305 24.4 52.4 [0.50 - 0.55]  96.3 [0.96 - 0.97]  48.7 

*McCaul et al: Wave 3  FRAIL (FI) U 10305 33.8 63.8 [0.61 - 0.66]  91.8 [0.90 - 0.93] 55.6 

Mijnarends et al FRAIL (FP) U 227 8.4 68.4 [0.46 - 0.85] 96.2 [0.93 - 0.98] 64.6 

Mossello et al  FPQ (FP) SA 1037 36.6 74.7 [0.70 - 0.79]  69.3 [0.66 - 0.73]  44.0 

*Ntanasi et al (1) TFI (FP) SR 1740 4.2 76.3 [0.66 - 0.85] 76.7 [0.75 - 0.79] 53.0 
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Study 
Index Test 
(Reference 
Standard) 

Self-Reported vs. 
Self-Administered 

Sample Size Prevalence 
(%)  
(RS) 

Sensitivity 
% (95%CI) 

Specificity 
% (95%CI) 

Youden Index 

*Ntanasi et al (2) TFI (FI) SR 1740 18.5 67.5 [0.62 - 0.72] 84.0 [0.82 - 0.86] 51.5 

*Orkaby et al MSOF (FI) U 12043 20.1 33.2 [0.31 - 0.35] 95.7 [0.95 - 0.96] 28.9 

*Qiao et al  CFAI (FI) SR 1235  20.4 65.3 [0.59 - 0.71] 81.2 [0.79 - 0.84] 46.5 

Roppolo et al TFI (FP) SA 267 12.7 79.4 [0.63 - 0.90] 60.5 [0.54 - 0.67] 39.9 

*Theou et al: RS = SHARE-
FI (70 item) 

FRAIL (FI) U 
27527 18.1 25.9 [0.24 - 0.26] 99.0 [0.99 - 0.99] 24.9 

*Theou et al: RS = SHARE-
FI-CGA (44 item)  

FRAIL (FI) U 
27527 21.6 25.6 [0.24 - 0.27] 99.0 [0.99 - 0.99] 24.6 

 
CI, 95% Confidence Interval. CFAI, Comprehensive Frailty Assessment Instrument. CGA, Comprehensive Geriatric Assessment. FI, Frailty Index. FP, Frailty Phenotype. FPQ, Frailty 
Postal Questionnaire. FRAIL, FRAIL Scale. GFI, Groningen Frailty Indicator. MSOF, Modified Study of Osteoporotic Fracture Frailty Score. PRISMA-7, Program of Research on 
Integration of Services for the Maintenance of Autonomy 7 Instrument. SREx, Self-Reported Exhaustion. SRH, Self-Rated Health. SRPA, Self-Reported Physical Activity. TFI, Tilburg 
Frailty Indicator. U, unknown. 
# Confidence intervals not available for these results* Based on unpublished data supplied by the author 
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Self-reported screening instruments meeting the minimum sensitivity and 

specificity thresholds included the PRISMA-7 against the FP (Two studies; 

Se:100.0%, Sp: 80.0% [161] and Se:93.3%, Sp: 78.2% [58]), the GFI against the 

FP (Se:100.0%, Sp: 80.0% [161]); Self-Rated Health against the FP (Se: 85%, 

Sp:73% [58]); and Self-Reported Physical Activity against the FP (Se:80.6%, 

Sp:84.2% [162])(Table 3.4). All instruments scoring high sensitivity also returned 

a Youden index value above 0.5.  

Of the results reported above, most (5 of 6) were based on self-reported rather 

than self-administered instruments.  Only the GFI against the FP (Se:100.0%, Sp: 

80.0%) as reported in Braun et al’s study [161] was self-administered. However, 

as the sample size was small (n=52), this result should be interpreted with caution.  

 

Table 3.4: Summary table showing instruments meeting minimum  sensitivity 

(>80%) and specificity (>60%) thresholds 

Index Test Number of studies in which index test 
met minimum Se, Sp threshold  

 Reference standard 
 FP FI  

Groningen Frailty Indicator (GFI) 1 -  
PRISMA-7 2 -  
Self-Reported Health (SRH) 1 -  
Self-Reported Physical Activity 
(SRPA) 

1 -  
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Figure 3.2a: Forest Plots, Index Tests Against Reference Standard (FP) 

Note: Forest plots were generated only for index tests with more than one study 
comparing sensitivity and specificity against the reference standard. 

 

Figure 3.2b: Forest Plots, Index Tests Against Reference Standard (FI) 

 

#FI threshold:  0.08 Drubbel et al 2013.  > 0.21: McCaul et al 2015.  > 0.25: Ntanasi et al 2018.   

 0.25: Braun et al 2017, Theou et al 2013. > 0.35: Dong et al 2017. 

 
Abbreviations: FI, Frailty Index. FP, Frailty Phenotype. FRAIL, FRAIL Scale. GFI, Groningen 
Frailty Indicator. PRISMA-7, Program of Research on Integration of Services for the 
Maintenance of Autonomy 7 Instrument. TP, True Positive, FP False Positive, FN False Negative, 
TN True Negative  
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Discussion and Conclusion 

Summary of main findings 

We did not find strong and reliable evidence in support of the DTA of self-reported 

instruments for the identification of frailty included within our study. Two 

candidates (the PRISMA-7 and the Groningen Frailty Indicator) developed 

specifically for the identification of frailty met our minimum sensitivity and 

specificity requirements against the Frailty Phenotype [58,161], as did Self-

Reported Health (Hoogendijk et al., 2012). However, the studies from which they 

were drawn were characterised by wide confidence intervals and relatively small 

sample sizes, and in the case of one study (Hoogendijk et al., 2012), a higher 

prevalence of frailty than would be expected to be found within the community 

due to study design. Only Self-Reported Physical Activity [162], not a frailty 

screening instrument per se, but rather a single self-reported criterion of the FP, 

simultaneously met our sensitivity and specificity criteria and was based on a 

relatively large sample size (n=4000). However, none of the studies described 

above met the JBI criterion for random or consecutive recruitment and/or were 

deliberately structured to achieve an over-representation of frail individuals, 

limiting their reliability and generalisability.  

Our review found very high heterogeneity with respect to DTA, study design, index 

test, and reference standard between the included studies. This is an important 

consideration because study methodology, sample size, setting, and selection of 

both index test and reference standard are all likely to have influenced DTA results 

(Leeflang et al., 2008).  Very few studies compared the same index test and 

reference standard, making a meta-analysis statistically unviable. In this respect, 
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our results were consistent with other studies in finding substantial variability for 

the DTA of frailty screening instruments [31,57,149].   

In the included studies the reference standard was commonly modified, which 

complicates interpretation of our results. The majority of studies which used the 

FP as a reference standard in this review included variables which differed from 

the original formulation specified by Fried and colleagues [3]. The FP is 

commonly modified due to the availability of variables or ease of data collection 

across studies, and the modification of variables has implications for frailty 

prevalence [163], and thus also DTA findings. Furthermore, we observed 

considerable variation in terms of the threshold for frailty used for the FI across a 

number of studies, which ranged from 0.08 up to 0.35. These factors impacted on 

our ability to make definitive recommendations regarding the DTA of various self-

reported instruments in their ability to identify frailty, and this also impacts 

health care providers and policy makers in determining whether a particular 

instrument is sufficiently accurate to apply for population level or clinic in frailty 

screening. 

No conclusive statement can be made regarding the accuracy of self-reported 

versus self-administered tests. In this review, the screening tests were 

interviewer-administered in the majority of instances (54.8%), a much smaller 

proportion were self-administered (25.8%), and 19.4% had an unknown mode of 

administration. In a number of studies, screening tests were either interviewer or 

self-administered concurrent to a broader assessment which included a range of 

questions covering geriatric syndromes, health conditions and disability. 

Different methods of questionnaire administration have been identified as 

impacting the quality of data collected, with differences most marked between 
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interview and self-administration [164]. Factors such as cognitive burden of 

questionnaires, control over pace of interview, rapport between interviewer and 

respondent, and social desirability bias are recognised as contributing to potential 

differences in responses [164]. Therefore, the accuracy of using self-reported but 

not self-administered frailty screening tools within community-based frailty 

screening, particularly in populations with low levels of education or literacy, is 

unclear. 

Strengths and limitations 

The key strength of this review is to deliver the first (to our knowledge) 

comprehensive appraisal of the DTA of self-reported and/or self-administered 

screening instruments for the identification of frailty. Consequently, we anticipate 

that the data presented within this review will be particularly relevant to those 

seeking to implement surveys conducted via post, online or in waiting-room type 

environments. It has also greatly expanded the number of studies and 

instruments included in previous reviews. Further, we have calculated and 

reported comprehensive DTA statistics for each of the included studies. For a 

number of studies, this data was not reported in the original publications and has 

been sourced through direct communication with authors.  

Our review has also identified a number of novel measures that might be further 

explored in future DTA studies of instruments for the identification of frailty; for 

example, the inclusion of instruments not specific to frailty such as self-reported 

health and self-reported physical exhaustion, both of which returned higher 

sensitivity results than some of the instruments designed specifically to identify 

frailty. In addition, our study makes a range of new contextual and diagnostic 
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information available, including the Youden Index, which is of potential clinical 

relevance in making decisions about screening. 

There were a number of limitations associated with our study. The most 

significant of these is the heterogeneity characterising our included studies 

(particularly with regard to the Frailty Index, where multiple thresholds have been 

applied), making interpretation challenging. However, in the absence of 

consensus within the field on many aspects of frailty screening, we believe that it 

remains important to present the full range of results so that policy makers and 

practitioners can come to their own conclusions about the appropriateness of 

various instruments based on their intended context of use. Additionally, we 

acknowledge that a number of the included studies were not explicitly designed 

as DTA studies but, rather, may have been designed for another purpose, such as 

population-level cohorts. A further limitation is that we did not include self-

reported FIs as index tests within our study. Despite the fact that a self-reported 

FI can be used for frailty screening, it also meets the criteria of being a reference 

standard for frailty [165], and hence was outside the scope of this review.  

In order to focus the review, we deliberately excluded studies focusing on certain 

populations (cancer and surgical patients) and settings (residential care, acute 

care, and emergency departments). Therefore, our findings do not extend beyond 

community settings.  Further, studies that focused on the feasibility of tool 

administration and predictive, rather than diagnostic, accuracy were outside the 

scope of this review. Where the DTA information on the accuracy of screening 

instruments is limited, it may be optimal to also consider the predictive accuracy 

of these instruments (mortality, hospitalisation, institutionalisation, etc.) before 

implementing them at a population level or in a clinical setting. The ability of self-
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reported instruments to predict adverse outcomes is an important feature of 

screening instruments that should be considered where DTA findings are 

inconclusive. Lastly, despite the comprehensiveness of our search strategy, it may 

be possible that we have inadvertently omitted studies that were relevant to our 

review.  

Implications  

There are a number of implications for frailty screening using self-reported or self-

administered instruments that can be drawn from our results. Firstly, the 

relatively low accuracy of many of the formal screening instruments currently in 

wide use potentially restricts the field of choice; however, this decision is largely 

dependent on the purpose for screening. The appropriate sensitivity for a self-

reported instrument in the identification of frailty may vary according to the 

context in which such an instrument is used. While a lower sensitivity may be 

appropriate in a primary care setting where follow-up investigation can more 

readily occur, the presence of a large number of false positive results may be 

problematic in larger scale population level screening of frailty. The ethics of 

frailty screening require follow-up consultation with a health professional in the 

event of a positive result [166], therefore, the DTA of a screening instrument has 

implications in terms of health resource utilisation. Other outcomes, such as 

predictive validity, may need to be considered alongside DTA when considering a 

self-report instrument for the identification of frailty. 

Alternatively, another option is to consider whether a self-reported reference 

standard could be practically applied in preference to a frailty screening 

instrument. Frailty screening instruments are commonly developed as 

alternatives to reference standards for purposes of efficiency, but this may come 
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at the expense of clinical relevance and accuracy [167]. A fully self-reported FI has 

been identified as having similar characteristics to a test-based FI [163]. Requiring 

a minimum of 30 variables, this could be considered as a viable alternative. 

Otherwise, in contexts where self-reporting is not possible, and where equipment 

and space allow, the Frailty Phenotype, a combined test-based and self-report FI 

or a non-self-reported instrument (such as Gait Speed) meeting accuracy 

requirements may be able to be administered.  

Regardless, any decision on a frailty screening instrument depends on the purpose 

for selecting the instrument, and which approach to frailty best fits the 

requirements of the health organisation or practitioner recommending the test. It 

is widely recognised within the frailty literature that the FP and FI approaches to 

measuring frailty are essentially different (although complementary) [98]. For 

example, the FP has been proposed as more amenable to a ‘first contact’ with an 

individual, as it relies on general signs and symptoms, and does not readily signify 

what should be done by way of therapeutic follow-up. In contrast, the FI, as a 

multi-dimensional frailty assessment (often based on a comprehensive 

assessment), can indicate where clinicians or health service providers might need 

to focus their intervention [98].  This difference can influence the motivation for 

selecting a screening instrument [4]; for example, if the instrument is to be used 

within a large, population-based study, further investigation will be a priority. 

Conversely, if it is to be used for diagnostic screening and assessment, for example 

within a primary care context, the ability to intervene based on information 

collected will be important. 

Although the body of literature on frailty is expanding rapidly [168], it appears 

that there remains an insufficient number of high-quality, sufficiently-powered 
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DTA studies to enable meaningful conclusions to be drawn about the performance 

of individual frailty screening instruments. More studies are needed examining 

the DTA of self-reported frailty screening instruments for the identification of 

frailty in community settings. In this review, we have combined large population-

based studies and smaller clinical studies of community-dwelling participants. 

The justification for this choice was to maximise the available evidence on 

screening instruments and centralise the results to inform research and practice. 

However, as the frailty evidence base grows, it may be useful to narrow the 

inclusion criteria to DTA studies only in a future review. 

This study has identified several self-reported instruments with potential for 

application within community settings. However, despite four screening 

instruments across three studies reporting sensitivity and specificity within a 

desirable range, diagnostic accuracy was clouded by study design and sampling 

issues, in particular participant selection. The current evidence for the DTA of 

many screening instruments does not support their widespread use to identify 

frailty in community dwelling adults. Predictive validity, which was outside the 

scope of this review, may be an alternative outcome to inform health policy and 

practice decision-making regarding instrument selection for this population. 

Further well-designed DTA studies of self-reported screening instruments to 

identify frailty are required. 

The systematic review presented within this chapter highlighted an insufficiency 

in the evidence base with respect to the DTA of many commonly used frailty 

screening instruments. In Chapter 4, I present the results of a large DTA study 

designed to address this research gap. 
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Chapter 4: Commonly Used Screening Instruments to Identify Frailty 

among Community-Dwelling Older People in a General Practice 

(Primary Care) Setting: A Study of Diagnostic Test Accuracy 
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Abstract 

Background  

Rapid frailty screening remains problematic in primary care. The diagnostic test 

accuracy (DTA) of several screening instruments has not been sufficiently 

established. We evaluated the DTA of several screening instruments against two 

reference standards: Fried’s Frailty Phenotype [FP] and the Adelaide Frailty Index 

[AFI]), a self-reported questionnaire. 

Methods  

DTA study within three general practices in South Australia. We randomly 

recruited 243 general practice patients aged 75+ years. Eligible participants were 

75+ years, proficient in English and community-dwelling. We excluded those who 

were receiving palliative care, hospitalised or living in a residential care facility.  

We calculated sensitivity, specificity, predictive values, likelihood ratios, Youden 

Index and AUC for: Edmonton Frail Scale [EFS], FRAIL Scale Questionnaire 

[FQ], Gait Speed Test [GST], Groningen Frailty Indicator [GFI], Kihon Checklist 

[KC], Polypharmacy [POLY], PRISMA-7 [P7], Reported Edmonton Frail Scale 

[REFS], Self-Rated Health [SRH] and Timed Up and Go [TUG]) against FP [3+ 

criteria] and AFI [> 0.21]. 

Results  

We obtained valid data for 228 participants, with missing scores for index tests 

multiply imputed. Frailty prevalence was 17.5% frail, 56.6% pre-frail [FP], and 

48.7% frail, 29.0% pre-frail [AFI]. Of the index tests KC (Se: 85.0% [70.2 - 94.3]; 

Sp: 73.4% [66.5 - 79.6]) and REFS (Se: 87.5% [73.2 - 95.8]; Sp: 75.5% [68.8 - 
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81.5]), both against FP, showed sufficient diagnostic accuracy according to our 

pre-specified criteria. 

Conclusions 

 Two screening instruments – the KC and REFS, show the most promise for wider 

implementation within general practice, enabling a personalised approach to care 

for older people with frailty. 

 

Introduction 

Many older adults will experience frailty during their lifetime. Research indicates 

that at least one in ten older people are frail [8]. Frailty, conceptualised as a 

gradually increasing vulnerability to external stressors [3,4,15], places older 

people at increased risk of negative outcomes including falls, residential care 

admission and death [3,19,36]. The health system response to frailty has been 

oriented towards crisis management within the acute sector [18]. However, 

emerging evidence that frailty is potentially reversible has led to calls for more 

proactive identification and intervention [15].  Further, the potential value of 

frailty identification as a means of better anticipating who might require a 

personalised approach to care, referral to specialist services or those at risk of 

negative outcomes has been widely recognised [169–171].  Primary care settings 

– in particular, general practice -are frequently asserted as being an ideal location 

for such activities [21–23].  

To effectively conduct frailty screening, general practice teams will need access to 

simple, accurate and rapid screening tools [58]. Despite a proliferation of frailty 

screening instruments, however, many have not been sufficiently validated 

[30,31]. While several studies have investigated the DTA of selected frailty 
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screening instruments within general practice [22,23,31,58,100,161,172,173] 

against either of two widely accepted reference standards – the Frailty Phenotype 

(FP) or the Frailty Index, to our knowledge, only one small study to date has 

analysed DTA against both [161]. Lastly, to our knowledge, some of the self-

reported instruments, such as the Reported Edmonton Frail Scale (REFS) and the 

Kihon Checklist (KC), have not yet been formally assessed for diagnostic accuracy 

against the FP or FI within any context.   

Consequently, this study aims to assess the DTA of commonly used screening 

instruments amongst a community-dwelling sample of older general practice 

patients. As the importance of frailty screening gathers momentum, it is essential 

that we clarify which tools are most appropriate for use within general practice. 

Methods 

Participants 

This cross-sectional study was conducted between March 2017 and November 

2018 within South Australia.  The study protocol has been published elsewhere 

[174]. We identified two general practice sites (one metropolitan, one non-

metropolitan) through personal networks. Sites were selected for location and 

large numbers of 75+ patients. The initial metropolitan general practice site 

withdrew due to recruitment difficulties and was replaced by an alternative 

metropolitan site, although their patients (n=2) are included in the study. The 

sites selected were generally representative of Australian general practices, in the 

sense that the key service provided was by general practitioners (primary care 

physicians) offering primary care and referral on to specialists such as 

geriatricians and allied health services where appropriate. 
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Patients were recruited between August 2017 and February 2018. Eligible patients 

were usual attendees of the practice, aged 75 years or over as at June 30, 2017, 

and community-dwelling. The selection of 75 years was chosen to align with 

Australian health care policy; at the age of 75, Australians become eligible for free 

annual comprehensive health assessments, conducted within general practice. It 

was intended that any patient found frail by either reference standard in this study 

be offered subsequent follow up by means of this assessment. Further, given the 

comparatively higher prevalence of frailty above age 75, the screening yield was 

likely to be greater for this sub-group [175].  Patients were excluded if they were 

receiving palliative care, living in a residential care facility or had insufficient 

English proficiency. Patients were not excluded if they had insufficient capacity 

for consent; instead, a proxy consented on their behalf and the consent form was 

co-signed by a doctor (n=1). The proxy also assisted with survey and test 

completion.  

At each site, practice staff reviewed a list of eligible patients according to the 

eligibility criteria listed above. Invitations to participate were mailed in random 

lots until the recruitment target was reached. Practice nurses made follow-up 

phone calls to non-responding patients. Recruitment rates were 32.2% (n= 120) 

and 37.4% (n=121) at the metropolitan and non-metropolitan sites respectively 

(rate was not collected at the withdrawn site, n=2). 

Test methods 

Participants attended one face-to-face appointment up to a maximum of 90 

minutes at the practice at which the index tests and reference standards were 

administered. In our study,  ‘index test’ signifies the instrument being assessed, 

and the reference standard/s to the “best available method for establishing the 
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presence or absence of the target condition”, as per Bossuyt and colleagues’ 

definitions [68,176]. The index tests and reference standards were administered 

during the same session but by different assessors (practice nurses and a 

researcher respectively), such that the index test administrator was blinded to the 

reference standard result, and vice versa. Such blinding is an important quality 

criterion within diagnostic test accuracy studies, in order to avoid bias (prior 

knowledge of either the index text or reference standard influencing the other 

result) [177,178]. 

Data was collected in three phases: 1) a self-administered survey incorporating 

demographic and psycho-social variables; 2) index test administration by a 

trained practice nurse; and 3) reference standard administration by a 

postgraduate researcher (RA) trained by a geriatrician (SY). The order of sessions 

2) and 3) was alternated across participants. 

Index Tests: Self-Administered 

The survey included two self-administered instruments: the Reported Edmonton 

Frail Scale (REFS) threshold ≥ 8 points [179], and the Kihon Checklist (KC) [180],  

threshold  ≥ 7 points [181]. However we used measured rather than self-reported 

height and weight items for the KC, retaining all other items as self-administered. 

Full details of the self-administered survey items are included in the study 

protocol [174]. 

Index Tests: Nurse-Administered 

The nurse-administered index tests were introduced in a random order. The index 

tests were:  
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 Edmonton Frail Scale (EFS) [125] using a threshold published in 

subsequent studies of ≥ 8 points [179,182],  

 FRAIL Scale Questionnaire (FQ) using the original frailty threshold of ≥ 3 

points [121], 

 Gait Speed (GST) over 4m (at usual pace; taken twice and averaged) at a 

threshold of ≤ 0.8 m/s [23,122,183] and;  

 Groningen Frailty Indicator (GFI) with a threshold of ≥ 4 points [184] 

 Polypharmacy (≥5 medications) (within the EFS) 

 PRISMA-7 (using the original frailty threshold of ≥ 3 points) [123] 

 Self-Rated Health (SRH) (‘Fair’ or ‘Poor’) (within the EFS) 

 Timed Up and Go (TUG) with a threshold of ≥ 10 seconds (within the EFS) 

Further detail is provided in the study protocol [174].  

Reference Standards 

We adhered closely to the original formulation of the FP [3], including a threshold 

of ≥3 criteria. Fried’s FP classifies frailty when three of five physical criteria are 

present (1 or 2 criteria for pre-frailty): slow walking speed, unintentional weight 

loss, weakness (low grip strength), low physical activity and self-reported 

exhaustion [3]. However, we used a combined version of the Physical Activity 

Scale for the Elderly (PASE) [185] and Paffenbarger Physical Activity Index 

(PPAI) [186] to measure physical activity to suit the Australian context. Blocks 

walked, flights of stairs climbed, muscle strength/endurance activities, and time 

spent engaging in light to strenuous sports were converted to total kilocalories 

using the Paffenbarger score [187].  Fried’s kilocalorie thresholds (males <383; 
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females <270 kcals/week) were then applied to derive the physical activity 

component of the FP score [3].  

A modified (39 item) version of the Adelaide Frailty Index (AFI), consisting of 40 

self-reported items and based on the methodology reported by Searle et al [188] 

was applied (Supplement 2). The AFI is a multi-domain index focused on the 

domains of intrinsic capacity as specified in the World Health Organisation 

Healthy Ageing Initiative [189]. It intentionally excludes disability items. Frailty 

was defined as threshold > 0.21. 

Analysis 

Sample size 

As detailed more fully in the study protocol, we aimed to recruit at least 173 

participants on the basis of a prevalence-based estimate [174]. We subsequently 

added a buffer of 40% to result in a goal of 240 participants. 

Missing Values 

Participants missing data for either reference standard and/or >20% on any one 

instrument were excluded from the analysis to avoid non-random reasons for 

missing data impacting on the analysis. Multiple imputation was applied within 

IBM SPSS v.25 to generate missing values (number of iterations = 10).  We pooled 

results from imputed data sets within SPSS to derive frequencies for the DTA 

statistics, applying Rubin’s rule to obtain pooled auROC values across imputations 

[190].  A complete case analysis was conducted to compare results against the 

imputed scores. 

There were no indeterminate index test or reference standard results. 
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Associations of Frailty with Participant Characteristics 

Chi-square tests of independence were conducted to determine the association of 

frailty status with participant characteristics in SPSS (Tables 4.1a and 4.1b), using 

adjusted standardised residuals to indicate significant differences between cells. 

Accuracy Measures and Criteria 

To identify relatively high performing instruments against the reference 

standards, we specified three criteria for high diagnostic accuracy. The first,  

sensitivity ≥  80% [20,156,157] and specificity ≥  60% [156], reflects one of the key 

goals of frailty screening in primary care – namely, to identify those individuals 

potentially at risk of negative outcomes. It is more important, we argue, to cast a 

wider net and risk false positives (e.g. falsely classifying someone as frail) than it 

is to risk false negatives (missing someone who is actually frail).  This is especially 

the case where options for subsequent comprehensive assessment of the older 

person are readily and freely available, as in the Australian context [191].  

Cognisant of the importance of including multiple DTA statistics [192] when 

evaluating instruments, two additional criteria were imposed. The Youden Index 

indicates how closely the DTA result approximates the goal of no false positives or 

negatives, with a higher value signifying a more accurate result [159], and thus 

represents a balance across sensitivity and specificity.  Our second criterion was 

Youden Index ≥ 0.5 based on previous research [192]. Lastly, we calculated 

auROC values (including 95% confidence intervals) for all index tests against all 

reference standards as a final criterion, with the threshold of auROC value ≥ 0.8 

based on previous precedent [22].  All auROC analyses included adjustment to 

control for co-variates (age, gender and education level) [169,193].  Positive and 
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negative predictive values and likelihood ratios were also calculated as additional 

accuracy statistics. 

Results 

We recruited 243 participants into the study, excluding 10 as they were missing ≥ 

20% of items for any one instrument, and for whom we had reason to believe there 

was an attributable reason for the missing data [194]. Additionally, five 

participants were excluded as they were missing items for the reference standards, 

bringing the total number of participants to 228. Flow diagrams of patient 

recruitment are shown in the Appendices. The missing rate for individual items 

on index tests was < 5% for all items.  The data were imputed at score rather than 

item level, so that cases with any missing items for a given instrument had the 

whole score imputed for that instrument.  The percentage of cases with imputed 

scores was as follows: EFS (1.8%), FQ (2.6%), GST (0.0%), GFI (0.0%), KC 

(15.8%), P7 (0.0%), POLY (0.4%), REFS (7.9%), SRH (0.0%) and TUG (0.9%).   

Demographic and clinical characteristics of participants are shown in Tables 4.1a 

and 4.1b.  Median age at attendance was 79.0 years (IQR 6.0 years).  125 (54.8%) 

of participants were female; 72 (31.6%) lived alone and 88 (38.6%) were taking 5 

or more medications. The most common co-morbid conditions were arthritis 

(n=129, 56.6%), cardiac disease (n=88, 38.6%), osteoporosis (n=53, 23.2%) and 

diabetes (n=51, 22.4%).   



 

95 
 

Table 4.1a: Participant Characteristics by Frailty Phenotype (n = 228) 

  Fried Phenotype (3+ criteria)  

 Total  

(n=228) 

Frail  

(n=40) 

Pre-Frail  

(n=129) 

Robust  

(n=59) 

P value 

 n (%) n (%) n (%) n (%)  

Age at appointment, y       

Median (IQR) 79.0 (6.0)  82.0 (9.0) 79.0 (5.8) 78.0 (5.0)  

Aged under 85  183 (80.3) 25 (62.5)  105 (81.4) 53 (89.8) 0.001 

Aged 85+ 43 (18.9) 15 (37.5)  23 (17.8) 5 (8.5)  

Gender       

Female 125 (54.8) 29 (72.5)  64 (49.6) 32 (54.2)  0.039 

Male 103 (45.2) 11 (27.5)   65 (50.4) 27 (45.8)  

Lives Alone 72 (31.6) 17 (42.5) 36 (27.9) 19 (32.2) 0.245 

Education: High school or higher 95 (41.7) 13 (32.5) 53 (41.1) 29 (49.2) 0.223 

Polypharmacy (≥5 meds) 88 (38.6) 29 (72.5) 43 (33.3) 16 (27.1) 0.000 
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  Fried Phenotype (3+ criteria)  

 Total  

(n=228) 

Frail  

(n=40) 

Pre-Frail  

(n=129) 

Robust  

(n=59) 

P value 

 n (%) n (%) n (%) n (%)  

Co-morbidities      

Arthritis 129 (56.6) 32 (80.0) 69 (53.5) 28 (47.5) 0.003 

Asthma/CLD 45 (19.7) 13 (32.5) 26 (20.2) 6 (10.2) 0.023 

Cancer (excl. minor skin) 33 (14.5) 3 (7.5) 25 (19.4) 5 (8.5) 0.055 

Cardiac disease 88 (38.6) 26 (65.0) 42 (32.6) 20 (33.9) 0.001 

Diabetes 51 (22.4) 15 (37.5) 27 (20.9) 9 (15.3) 0.028 

Osteoporosis 53 (23.2) 15 (37.5) 26 (20.2) 12 (20.3) 0.063 

Note. IQR = Inter-quartile range. CLD = Chronic Lung Disease. Table totals may not sum to total n due to missing values. 
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Table 4.1b: Participant Characteristics by Adelaide Frailty Index (n = 228) 

  Adelaide Frailty Index (AFI  >  0.21)  

 Total  

(n=228) 

Frail   

(n=111) 

Pre-Frail  

(n=66) 

Robust 

(n=51) 

P value 

 n (%) n (%) n (%) n (%)  

Age at appointment, y       

Median (IQR) 79.0 (6.0)  80.0 (8.0) 78.0 (4.3) 78.0 (5.0)  

Aged under 85  183 (80.3) 80 (72.1) 59 (89.4) 44 (86.3) 0.018 

Aged 85+ 43 (18.9) 29 (26.1) 7 (10.6) 7 (13.7)  

Gender       

Female 125 (54.8) 67 (60.4) 36 (54.5) 22 (43.1) 0.123 

Male 103 (45.2) 44 (39.6) 30 (45.5) 29 (56.9)  

Lives Alone 72 (31.6) 43 (38.7) 20 (30.3) 9 (17.6) 0.024 

Education: High school or higher 95 (41.7) 38 (34.2) 32 (48.5) 25 (49.0) 0.094 

Polypharmacy (≥5 meds) 88 (38.6) 65 (58.6) 17 (25.8) 6 (11.8) 0.000 

      



 

98 
 

  Adelaide Frailty Index (AFI  >  0.21)  

 Total  

(n=228) 

Frail   

(n=111) 

Pre-Frail  

(n=66) 

Robust 

(n=51) 

P value 

 n (%) n (%) n (%) n (%)  

Co-morbidities      

Arthritis 129 (56.6) 82 (73.9) 32 (48.5) 15 (29.4) 0.000 

Asthma/CLD 45 (19.7) 33 (29.7) 10 (15.2) 2 (3.9) 0.000 

Cancer (excl. minor skin) 33 (14.5) 20 (18.0) 11 (16.7) 2 (3.9) 0.051 

Cardiac disease 88 (38.6) 60 (54.1) 19 (28.8) 9 (17.6) 0.000 

Diabetes 51 (22.4) 34 (30.6) 11 (16.7) 6 (11.8) 0.012 

Osteoporosis 53 (23.2) 33 (29.7) 16 (24.2) 4 (7.8) 0.009 

Note. IQR = Inter-quartile range. CLD = Chronic Lung Disease. Table totals may not sum to total n due to missing values. 
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Frailty status by FP was significantly associated with age 85+ (χ2(2) = 13.030, p = 

0.001), being female (χ2(2) = 6.469, p = .039), taking 5 or more prescription 

medications (χ2(2) = 23.990, p = .001), and having arthritis (χ2(2) = 11.431, p = 

.003), asthma/chronic lung disease (χ2(2) = 7.537, p = .023), cardiac disease 

(χ2(2) = 14.301, p = .001) or diabetes (χ2(2) = 7.147, p = .028).  Frailty status by 

AFI was significantly associated with age 85+ (χ2(2) = 8.032, p = 0.018), taking 5 

or more prescription medications (χ2(2) = 38.337, p = 0.000), living alone (χ2(2) 

= 7.431, p = 0.024), and having arthritis (χ2(2) = 30.596, p = 0.000), 

asthma/chronic lung disease (χ2(2) = 15.925, p = 0.000), cardiac disease (χ2(2) = 

23.315, p = 0.000), diabetes (χ2(2) = 8.901, p = 0.012), or osteoporosis (χ2(2) = 

9.434, p = 0.009).   

Frailty prevalence was 17.5% (56.6% pre-frail), and 48.7% (29.0% pre-frail) 

according to the FP and AFI respectively. The sensitivity, specificity, Youden 

Index, likelihood ratios, positive predictive value, and negative predictive value of 

the index tests are shown in Tables 4.2a and 4.2b against the FP and the AFI 

respectively. Indicative auROC Curves, adjusted for age, sex and education, are 

shown in Figures 3 and 4 (see Supplement).  The  complete case analysis (n=174) 

resulted in no changes impacting our minimum accuracy criteria when compared 

with the imputed data set. 
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Table 4.2a: Diagnostic Test Accuracy: Index Tests by Frailty Phenotype (n=228) 

By Frailty Phenotype (3+ criteria, Frail = 40, 17.5%) 

 
Frailty  

n (%) 

Sensitivity  

% (95% CI) 

Specificity 

% (95% CI) 
PPV NPV LR+ LR- 

Youden 

Index 
auROC 95% CI 

Edmonton Frail Scale ≥ 8 9 (3.9) 15.0 (5.71 - 29.8) 98.4 (95.4 - 99.7) 66.7 84.5 9.4 0.9 .134 0.870 0.80-0.94 

FRAIL Questionnaire ≥ 3 23 (10.1) 30.0 (16.6 - 46.5) 94.2 (89.8 - 97.0) 52.2 86.3 5.1 0.7 .242 0.854 0.78-0.93 

Gait Speed ≤0.8 m/s 71 (31.1) 70.0 (53.5 - 83.4) 77.1 (70.5 to 82.9)  39.4 92.4 3.1 0.4 .471 0.804 0.72-0.89 

Groningen Frailty Indicator ≥ 4 80 (35.1) 67.5 (50.9 - 81.4) 71.8 (64.8 - 78.1) 33.8 91.2 2.4 0.5 .393 0.817 0.74-0.89 

Kihon Checklist ≥ 7 84 (36.8) 85.0 (70.2 - 94.3) 73.4 (66.5 - 79.6) 40.5 95.8 3.2 0.2 .584 0.834 0.76-0.91 

Polypharmacy ≥5 meds 88 (38.6) 72.5 (56.1 - 85.4) 68.6 (61.5 - 75.2) 33.0 92.1 2.3 0.4 .411 0.789 0.71-0.87 

PRISMA-7 ≥ 3 79 (34.7) 77.5 (61.6 – 89.2) 74.5 (67.6 - 80.5) 39.2 94.0 3.0 0.3 .520 0.910 0.86-0.96 

Reported Edmonton Frail Scale ≥ 8 81 (35.5) 87.5 (73.2 - 95.8) 75.5 (68.8 - 81.5) 43.2 96.6 3.6 0.2 .630 0.863 0.80-0.93 

Self-Rated Health (Fair/Poor) 37 (16.2) 62.5 (45.8 - 77.3)   93.6 (89.1 - 96.7) 67.6 92.2 9.8 0.4 .561 0.879 0.81-0.95 

Timed Up and Go > 10 sec. 126 (55.3) 82.5 (67.2 - 92.7) 50.5 (43.2 - 57.9) 26.2 93.1 1.7 0.4 .330 0.830 0.74-0.92 

Note. . PPV = Positive predictive value. NPV = Negative predictive value. LR+ = Positive likelihood ratio. LR- = Negative likelihood ratio. auROC 
= Area under the Receiver Operator Curve 
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Table 4.2b: Diagnostic Test Accuracy: Index Tests by Adelaide Frailty Index (n=228) 

By Adelaide Frailty Index (AFI  >  0.21, Frail = 111, 48.7%) 

 
Frailty 

n (%) 

Sensitivity 

% (95% CI) 

Specificity 

% (95% CI) 
PPV NPV LR+ LR- 

Youden 

Index 
auROC 95% CI 

Edmonton Frail Scale ≥ 

8 
9 (3.9) 7.2 (3.2 - 13.7) 99.2 (95.3 – 100.0) 88.9 53.0 8.4 0.9 .064 0.854 0.80-0.91 

FRAIL Questionnaire ≥ 

3 
23 (10.1) 19.8 (12.9 - 28.5)  99.2 (95.3 – 100.0) 95.7 56.6 23.2 0.8 .190 0.810 0.74-0.88 

Gait Speed ≤0.8 m/s 71 (31.1) 47.8 (38.2 - 57.4) 84.6 (76.8 - 90.6) 74.7 63.1 3.1 0.6 .324 0.757 0.68-0.83 

Groningen Frailty 

Indicator ≥ 4 
80 (35.1) 55.0 (45.2 - 64.4)  83.8 (75.8 - 89.9)  76.3 66.2 3.4 0.5 .388 0.811 0.75-0.88 

Kihon Checklist ≥ 7 84 (36.8) 63.1 (53.4 - 72.0) 88.0 (80.7 - 93.3) 83.3 71.5 5.3 0.4 .511 0.844 0.76-0.93 

Polypharmacy ≥5 meds 88 (38.6) 58.6 (48.8 - 67.8)  80.3 (72.0 - 87.1) 73.9 67.1 3.0 0.5 .389 0.760 0.69-0.83 

PRISMA-7 ≥ 3 79 (34.7) 55.0 (45.2 -  64.4)  84.6 (76.8 - 90.6) 77.2 66.4 3.6 0.5 .396 0.838 0.78-0.90 

Reported Edmonton 

Frail Scale ≥ 8 
81 (35.5) 58.6 (48.8 - 67.8) 86.3 (78.7 – 92.0)  80.3 68.7 4.3 0.5 .449 0.822 0.75-0.89 

Timed Up and Go > 10 

sec. 
126 (55.3) 74.8 (65.7 - 82.5) 63.3 (53.8 – 72.0) 65.9 72.6 2.0 0.4 .381 0.780 0.71-0.85 

 

Note. . PPV = Positive predictive value. NPV = Negative predictive value. LR+ = Positive likelihood ratio. LR- = Negative likelihood ratio. auROC 
= Area under the Receiver Operator Curve 
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Two index tests met our three criteria for sufficient diagnostic accuracy. These 

were the REFS (Se: 87.5%, Sp: 75.5%) and the Kihon Checklist (Se: 85.0%, 

Sp:73.4%) against the FP (Table 4.2a). The PRISMA-7 (Se: 77.5%, Sp: 74.5%), also 

against FP, was narrowly excluded on the basis of not reaching the minimum 

sensitivity threshold of 80%. All instruments returned auROC values above 0.70 

for both reference standards.  No adverse effects were observed. 

Discussion 

Based on sample size, number of included instruments, and rigour, our study is 

among the most comprehensive of DTA studies to address frailty screening within 

a general practice setting. Two self-reported and largely self-administered 

instruments met all three of our criteria for a high degree of accuracy: the REFS 

and KC. To our knowledge, our study is the first to formally assess the diagnostic 

accuracy of the REFS and KC against the FP and FI within any context. One 

previous study did measure both the KC and FP within a community context, but 

did not assess diagnostic accuracy [195]. Further, while the REFS has previously 

been found to be valid against the Geriatrician’s Clinical Impression of Frailty 

(GCIF) among hospitalised older people [179], it had not previously been assessed 

for accuracy against either FP or FI in a general practice setting. Further studies 

replicating the diagnostic accuracy of these instruments within the primary care 

context are needed.  

The relatively small samples [22,58,161], lack of reporting against both 

sensitivity/specificity and auROC  [22,23], or  divergent study designs (i.e. over-

sampling frail patients [22,58]), of many of the previous DTA studies conducted 

within general practice makes meaningful comparison with our results difficult. 

None of the aforementioned studies assessed REFS or KC, our two highest 
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performing instruments. Our assessment of P7 against FP as not meeting all 

minimum accuracy criteria contrasted with two previous studies which found it to 

be highly accurate [58,161]. However, it was only excluded from the accuracy 

criteria in our study by a narrow margin, suggesting that it may also have potential 

as a high-performing screening tool in primary care settings.  Where results were 

comparable with other studies at the same thresholds against our accuracy 

criteria, our results were consistent with previous work for the GFI, FRAIL and 

polypharmacy against FP [58,161] but not GFI against FP [161] (although the 

study in question had a relatively small sample).  

Most instruments returned only fair to moderate diagnostic accuracy against the 

AFI in our study. This result is consistent with two comparable previous studies 

comparing GFI with FI [172], and P7, FRAIL and GFI against FI (≥ 0.25)[161] 

within primary care settings. There are a number of potential reasons for this 

finding. The AFI may reflect a different frailty construct to many of the available 

screening instruments [172]. It is also possible that the threshold commonly 

specified for the FI (> 0.21 or 0.25) is not the most appropriate for community 

settings. Lastly, the AFI applied within this study intentionally excludes disability 

items. This may have reduced its agreement with many of the instruments, some 

of which, such as the P7, were designed to case-find disability rather than frailty 

[123].  

Strengths and Limitations 

This study is, to our knowledge, the most comprehensive frailty screening study 

conducted within a primary care context. We assessed the DTA of several 

instruments in a non-hospital context for the first time against the FP and an FI, 

and extended the evidence for several instruments previously assessed. Further 
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strengths include the relatively large sample size compared with previous studies, 

application of multiple accuracy criteria, and a rigorous analysis. Lastly, a key 

strength is the use of multiple imputation to retain our large sample size rather 

than exclude participants with missing data. We emphasise that imputation did 

not materially impact on our results, as determined by a complete case analysis, 

and recommend that future studies consider this method.  

Our use of two reference standards (FP, AFI) within this study could be viewed as 

both a strength and a potential limitation. Few previous studies to our knowledge 

have attempted the same (see [161,196,197] for indicative exceptions). Our 

intention was to provide the broadest possible evidence base to inform future 

research and practice, and to highlight the fact that the two reference standards 

essentially measure different constructs of frailty, as has often been recognised 

previously in the literature [4,98,198]. GPs and their teams who are previously 

unfamiliar with frailty may not be aware of this distinction, and so making this 

fact explicit could aid them in their selection of screening instruments. We 

acknowledge that there are some limitations associated with the decision to 

include two reference standards, of which increasing the potential volume of data 

that clinicians need to interpret is likely paramount. However, on balance we have 

erred on the side of providing too much information rather than too little. For 

example, the patterns of discrepancy between the index tests and each respective 

reference standard presented in our findings may be of use where clinicians wish 

to employ a two-step process for frailty screening and assessment. This approach 

would seek to first to apply an instrument with high sensitivity for instance, thus 

casting a wide net for frailty, and then a subsequent second instrument with high 

specificity to decrease the high false positive rate [199].  
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Other potential limitations includes our focus on general practice patients, which 

implies that results may not be generalisable to other settings. Our decision to 

recruit from a general practice patient database suggests that we may have 

excluded those who do not see a general practitioner (GP) regularly or who have 

poor access to care. Our patient recruitment rates were relatively low, although 

not unanticipated given the requirement for older people to travel to the practice 

and then attend a relatively lengthy appointment. Such barriers have been widely 

reported in previous research [200,201], with the ‘oldest old’ (80 years +) noted 

as a group that are especially difficult to recruit [202].  Consequently, healthier 

patients may have been more readily recruited than those in ill health. Given the 

low number of older people with cognitive impairment included in the sample, 

our findings may not be generalisable to this population, and we recommend 

further research exploring the accuracy and feasibility of instruments used to 

screen this population. Further, we excluded patients with low English 

proficiency. We did not include every available frailty screening instrument in use. 

One of our frailty reference standards consisted entirely of questions that could 

be self-reported (the AFI), which may have impacted the extent of agreement with 

the index tests, although prior research suggests that a lab-based and self-

reported FI are comparable [203]. Although our study was intentionally designed 

to be sufficiently powered, as detailed in our study protocol [174], it is possible 

that a chance event may have impacted our comparisons. Lastly, our study focused 

on diagnostic rather than predictive accuracy.  

Implications for Practice and Policy 

GPs and their teams need access to accurate and rapid instruments to screen for 

frailty [58]. We determined that accurate frailty screening instruments are readily 
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available to primary care physicians for targeting frailty. This finding suggests that 

low rates of frailty screening implementation within general practice in future will 

not be due to a lack of accurate screening instruments, but more likely, to a lack 

of provider awareness about the potential for frailty intervention and to 

inadequate policy and funding support. Few nations have integrated 

consideration of frailty into primary care policy, with the UK providing a notable 

recent exception that will no doubt be observed with interest from abroad [26,27].   

Knowledge translation research will be central to supporting future 

implementation of frailty screening in general practice [130]; with considerations 

of the feasibility and acceptability of the instruments to providers and patients 

being arguably as important as accuracy [174].  Chief among these considerations 

will be determining what works and doesn’t work from a practical perspective in 

busy, often time-pressured general practice settings. For example, all of the 

instruments recording high accuracy within our study were self-reported and self-

administered. Whether this constitutes an advantage or disadvantage in general 

practice contexts remains unknown. Self-administered screening could offer 

time-saving advantages to clinicians, with potential for implementation of 

instruments within waiting rooms, for example. However, the extent of missing 

data observed for these instruments may signify that nurses should check results 

after patient self-completion. Further, it is possible that the presence of 

undiagnosed cognitive impairment may impact on the accuracy of the results 

obtained from self-reported instruments; this may lead clinicians to preference 

instruments including cognitive items, such as the REFS.  

General practitioners and their teams could also consider how appropriate follow-

up of potentially frail patients might be incorporated into existing workflows. 
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Screening is just one step in the process; those patients potentially identified as 

frail need to be followed up with a more comprehensive assessment and 

appropriate intervention [7], for which in the Australian health system there exist 

several government-funded options [191]. The solutions are likely to be highly 

context-dependent with respect to what resources are already available to support 

older people’s health and well-being, and what needs to be put in place [166]. 

Where funded comprehensive health assessment of older people incorporating 

frailty screening is readily available, for example, health service providers could 

look to incorporate frailty screening instruments within the assessment process, 

thereby conducting screening and follow-up within the same session. Other 

providers may choose to implement a two-step process of initial screening and 

subsequent assessment, as has been suggested by previous research [32,199].  

Lastly, many of the frailty screening instruments currently in use did not meet our 

criteria. It is possible that the relatively low to moderate sensitivity returned by 

some of the established instruments derives from having been developed in acute 

settings or with frailer populations. Consequently, changing established 

thresholds to better suit the general practice context may increase the sensitivity 

of some instruments.  

Conclusion 

There is an abundance of frailty screening instruments, however not all have been 

sufficiently validated for the primary care context. This is one of the most 

comprehensive diagnostic test accuracy studies to explore identification of frailty 

within a general practice setting, validating a number of current screening 

instruments for the first time against the FP or FI. We found that two instruments 

– REFS and KC - returned sufficient diagnostic accuracy, suggesting that 
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clinicians have a number of potential options for implementing screening.  

Furthermore, the fact that all of the highly accurate instruments were self-

administered indicates substantial potential for innovative and time-saving future 

applications of frailty screening in primary care.  As the frailty evidence base 

matures, it is now time to consolidate what has been learned so that clinicians can 

move forward with confidence and greater numbers of older people may benefit 

from timely frailty identification and treatment.  

Having assessed the DTA of many commonly used frailty screening instruments 

within the Australian general practice context within this Chapter, I next turn to 

a consideration of the accuracy and feasibility of an eFI, in order to evaluate its 

potential as an alternative to implementing administered instruments. 
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Abstract 

Background: The primary care setting is the ideal location for identifying the 

condition of frailty in older adults.  

Aims: The aim of this pragmatic study was twofold: (i) to identify data items from 

which to extract the data required for an eFI from electronic health records 

(EHRs); and (ii) test the ability of an eFI to accurately and feasibly identify frailty 

in older adults.  

Methods: In a rural South Australian primary care clinic, we derived an eFI from 

routinely-collected EHRs using methodology described by Clegg and colleagues. 

We assessed feasibility and accuracy of the eFI, including complexities in data 

extraction. The reference standard for comparison was Fried’s frailty phenotype.  

Results: The mean (SD) age of participants was 80.2 (4.8) years, with 36 (60.0%) 

female (n=60). Frailty prevalence was 21.7% by Fried’s frailty phenotype, and 

35.0% by eFI (scores > 0.21). When deriving the eFI, 85% of EHRs were perceived 

as easy or neutral difficulty to extract the required data from. Complexities in data 

extraction were present in EHRs of patients with multiple health problems and/or 

where the majority of data items were located other than on the patient’s summary 

problem list. 

Discussion: This study demonstrated that it is entirely feasible to extract an eFI 

from routinely collected Australian primary care data. We have outlined a process 

for extracting an eFI from EHRs without needing to modify existing 

infrastructure. Results from this study can inform the development of automated 

eFIs, including which data items to best access data from.  
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Introduction  

The geriatric condition of frailty is recognised as a public health challenge, and is 

among the leading causes of mortality and morbidity in older adults [4]. 

Epidemiological studies have shown that frailty is present in around 3.5 – 27% of 

community-dwelling older adults, depending on the region and the measurement 

instrument used [7,58,204,205]. Frailty is a major barrier to independence in 

older adults, and is characterised by dysfunction across multiple organ systems 

that explains an increased vulnerability to external stressor events [4,5].  

A crucial step towards improving health service access and quality of life for older 

adults with frailty is early identification of the condition [7,15,18]. Primary care 

remains at the forefront of this identification [24,206,207]. Indeed, there is a 

plethora of frailty measurement tools that can be applied in primary care [58], 

although many of these require additional resources and time to complete, and 

hence are often used for research purposes rather than practice. Among these 

frailty measurement tools, Rockwood and Mitnitski’s Frailty Index (FI) [29] 

stands out as a way to identify frailty using routinely collected primary care data 

–  thereby eradicating the need to collect additional data. The FI incorporates the 

multidimensional nature of frailty into an operational definition. For instance, in 

a list of 30 or more health deficits (including co-morbidities, clinical symptoms, 

diseases and disabilities), the number of deficits an older person has is simply 

summed and then divided by the total number of deficits; the resulting ratio is the 

FI score, with a higher score indicating greater frailty [29].   

Recently, Clegg and colleagues have devised an electronic Frailty Index (eFI) from 

primary care electronic health records (EHRs) in the UK [19]. Currently across 

the UK, an eFI is routinely used in primary care to identify older adults with frailty 
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[19,208,209]. In the UK, it is relatively straightforward to derive an eFI in primary 

care, because general practitioners (GPs) list all patient diagnoses using 

SystmOne and EMISweb software [19,210]. However, in many countries, eFIs 

may not be feasible to collect using routine EHRs for several reasons, including: 

variations in GP engagement; data capture and data quality between practices; as 

well as a high propensity to record GP notes as free (unstructured) text.  Therefore, 

the aims of this study were to determine the feasibility and accuracy of extracting 

an eFI from routinely collected health information within the Australian primary 

care context. In order to translate the findings of this study into practice, a detailed 

analysis was performed to identify the data items from which to extract the 

necessary data. 

Methods 

Setting and participants 

The study location was a single general practice site located approximately two 

hours’ travel distance from metropolitan Adelaide within rural South Australia. 

We performed analysis on data drawn from a sub-sample of persons recruited for 

a diagnostic test accuracy study within the Australian general practice setting 

[174]. We selected the last 60 patients to be screened at the practice on a 

consecutive basis to minimize the time between screening and extraction of the 

EHR.  

Eligible participants were: aged 75 years or older as at July 1, 2017; usual patients 

of the practice; had sufficient English proficiency to participate in the screening 

study; and not living within residential care or hospitalized at the time of data 

collection. Participants had given written informed consent for participation in 

the study, including permission to access their complete medical records. The 
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Torrens University Higher Research Ethics Committee granted ethical approval 

for the eFI component of the study in January 2018. The study adhered to the 

Australian Code for the Responsible Conduct of Research. We followed the 

STARD (STAndards for Reporting Diagnostic accuracy studies) checklist. 

 

Data collection 

Participants had previously attended a face-to-face appointment at the general 

practice clinic between August 2017 and January 2018, where they completed a 

detailed questionnaire incorporating demographic variables (age, sex, living 

arrangements), and several administered frailty screening instruments along with 

an internationally accepted frailty reference standard by a trained practice nurse 

and the first author respectively (see details below). Subsequent to the conclusion 

of their appointment, the practice nurse extracted the EHR against a pre-defined 

template [211] during February 2018  using the general practice software program 

Zedmed version 28.3. The mean (SD) time elapsed between the screening 

appointment and extraction of the eFI data was 92.4 (20.1) days; the range was 

49 to 121 days. The nurse was blinded to the reference standard (Fried’s frailty 

phenotype) results when extracting the eFI data.  

Frailty Measurement instruments 

The reference standard was the Fried’s Frailty Phenotype as developed for the 

Cardiovascular Health Study (CHS) [3]. As per Fried’s phenotype, Shrinking was 

measured by unintentional weight loss of 10 pounds or greater in the previous 

year; Weakness was measured by grip strength less than the relevant CHS cut-

points for men and women; Exhaustion was measured through self-report and 
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was based on the Center for Epidemiological Studies-Depression (CES-D) scale; 

and Slowness was measured by CHS cut-points for time taken to walk 15 feet [3]. 

The key modification to the original Fried phenotype was in the use of the Physical 

Activity Scale for the Elderly (PASE) [185] in substitute for the complex Minnesota 

Leisure Time Activity questionnaire  [212] to measure low physical activity, as has 

been applied in previous research [213].  The Paffenbarger Index [186] was used 

to convert self-reported PASE activity to an estimate of kilocalories expended per 

week, with the same cut-offs as specified in the CHS study subsequently applied. 

Participants were classified as frail if they scored positively on at least three of the 

five CHS criteria.  

The eFI model applied in our study was originally specified in the UK by Clegg and 

colleagues in 2016 [19] and is a 36-item FI [188] including variables based on 

Clinical Terms Version 3 (CTV3) Read codes [19]. Data items included chronic 

conditions, polypharmacy (5+ prescribed medications) and social isolation. In our 

application of the model, participants were classified frail if they scored >0.21 on 

the eFI, following a threshold established in previous research [214].  

Due to expected differences between the UK and Australian general practice 

contexts, the practice nurse at our research site conducted a preliminary review of 

the 36-item list against a typical patient record within the Zedmed practice 

software program to inform the development of the data collection template. 

Based on this information, we developed a template for data collection 

incorporating the eFI items listed against the source of the data: either the 

Problem List, a patient summary based on the patient’s previous presenting issues 

or an “Other” category incorporating other potential sources of data including GP 

notes (free text), medication history, clinical results, care plans, assessments and 
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letters from specialists. Where the source was “Other”, the nurse was requested to 

specify the source.  

Feasibility measures 

Feasibility data collected included time taken to extract the data (minutes), ease 

of completion (a 5-item Likert scale ranging from Very Difficult to Very Easy), and 

an option to capture free text commentary regarding feasibility of extraction. 

 

Data analysis methods 

Descriptive statistics were used to describe the sample at baseline. Efficacy 

measurements included: specificity, sensitivity, positive predictive value and 

negative predictive value for the eFI against the Fried Phenotype, along with the 

95% confidence intervals. Secondly, we conducted an auROC (Area Under the 

Receiver Operating Characteristic curve) analysis, comparing the auROC curves 

between the Phenotype and the eFI. The higher the auROC value, the better the 

discriminative ability, up to a maximum possible score of 1.0. Also computed was 

Cohen’s kappa to indicate degree of agreement. All analyses were performed using 

SPSS version 25.0 (SPSS Inc, Chicago, Illinois) and Microsoft Excel 2016 

(Microsoft Corporation).  

 

Results 

Selected characteristics of the participants are shown in Table 5.1. The mean (SD) 

age of participants upon attendance at the screening appointment was 80.2 (4.8) 

years, and 36 (60.0%) were female. As classified by the Fried Phenotype criteria, 

12 (20.0%) were robust; 35 (58.3%) were pre-frail and 13 (21.7%) were frail. 
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Table 5.1: Patient Characteristics According to Frailty Status (Fried Phenotype): 

n = 60 

Characteristic 
Robust  

(n =12) 

Pre-Frail  

(n =35) 

Frail  

(n=13) 

 n (%) n (%) n (%) 

Female 10 (83.3) 17 (48.6) 9 (69.2) 

Age, mean (SD) 77.4 (2.5) 79.8 (4.5) 83.7 (5.6) 

Living Alone 6 (50.0) 9 (25.7)  7 (53.8) 

Polypharmacy (5+ 

medications)† 
4 (33.3)  22 (62.9)  

13 

(100.0) 

Chronic Conditions†    

Hypertension 10 (83.3) 27 (77.1)  11 (84.6) 

Arthritis 6 (50.0)  24 (68.6)  10 (76.9) 

Diabetes 4 (33.3)  15 (42.9)  7 (53.8)  

†Obtained from medical record  

By the eFI, 21 (35.0%) participants were frail, which indicated a sensitivity of 

84.6% (95% CI= 54.6-98.1) and specificity of 78.7% (95% CI= 64.3-89.3) 

(Appendix A). The maximum score of the eFI was 0.36. The positive likelihood 

ratio was 3.98 (95% CI=2.19-7.22) and the negative likelihood ratio was 0.20 (95% 

CI= 0.05-0.71). Observed agreement between the instruments was deemed 

moderate as measured by the kappa statistic (80% agreement in observations, 

kappa = 0.52, 95% CI= 0.29-0.75). The eFI returned an auROC value of 0.900 

(Figure 1), indicating a high level of accuracy in identifying frailty. 
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Figure 5.1: Receiver Operator Curve: eFI against Fried Phenotype.  

 
 
Note: Total Area under Curve (AUC) = 0.900 (P<0.001). 

The most commonly identified variable for the eFI was hypertension (n=48; 

80.0%), followed by arthritis (n=40; 66.7%), polypharmacy (n=39, 65.0%), 

diabetes (n=26, 43.3%), urinary system disorders (n=19; 31.7%), dizziness (n=18, 

30.0%), anemia (n=14, 23.3%) and osteoporosis (n=14, 23.3%). In contrast, 

variables with low (less than 5) or no results recorded included chronic kidney 

disease (CKD), fragility fracture, heart failure, housebound, hypotension, memory 

and cognitive problems, peripheral vascular disease, social vulnerability and 

weight loss/anorexia. 

 

Feasibility 

There was significant variation with respect to time taken to extract the required 

data items for the eFI. There was a moderate positive correlation between time 

(minutes) and the eFI score, (r = 0.54, p=<0.01), indicating that the higher the 
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frailty score, the longer it took to extract the data from the record. The median 

extraction time per record was 8 minutes (range 5 to 20 minutes). Almost half of 

all records (n =27, 45.0%) were deemed easy to extract, with a further 40% (n = 

24) perceived to be of neutral difficulty. In contrast, 15% (n = 9) were judged 

difficult to extract. Most commonly, the eFI data were perceived as difficult to 

extract when there were either many problems listed within the patient record, 

and/or where the majority of items were located other than on the summary 

problem list for the patient, as indicated by free text commentary entered by the 

nurse. Table 5.2 shows the frequency of individual items recorded in the eFI 

against the source of data. In general, eFI items based on chronic conditions were 

readily found in the presenting problems list, while other items such as 

polypharmacy, activity limitation, falls and mobility limitations were found 

elsewhere (medication tab, care plan documentation, free text commentary). 

Figure 5.2: Time taken to extract eFI items vs. eFI score of patient (n=60) 
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Table 5.2: Frequency of individual items recorded in the eFI (n = 60) against 

source of data  

Variable n (%) 

Percentage 
from Problem 

List† 

(%) 

Percentage  
from other 

data 
source†††  

(%) 
Activity limitation 10 (16.7) 30.0 70.0 

Anaemia and haematinic deficiency 14 (23.3) 50.0 57.1 

Arthritis 40 (66.7) 72.5 22.5 

Atrial fibrillation 11 (18.3) 100.0 0.0 

Cerebrovascular disease 8 (13.3) 75.0 25.0 

Diabetes 26 (43.3) 96.2 3.9 

Dizziness 18 (30.0) 38.9 61.1 

Dyspnoea 12 (20.0) 25.0 83.3 

Falls 11 (18.3) 9.1 90.9 

Foot problems 8 (13.3) 75.0 25.0 

Hearing impairment 10 (16.7) 100.0 0.0 

Heart valve disease 5 (8.3) 100.0 0.0 

Hypertension 48 (80.0) 97.9 0.0 

Ischaemic heart disease 10 (16.7) 100.0 0.0 

Mobility and transfer problems 9 (15.0) 33.3 55.6 

Osteoporosis 14 (23.3) 71.4 28.6 

Peripheral vascular disease 0 (0.0) n.a. n.a. 

Polypharmacy 39 (65.0) 2.6 97.4 

Requirement for care 7 (11.7) 0.0 100.0 

Respiratory disease 9 (15.0) 100.0 0.0 

Skin ulcer 6 (10.0) 16.7 66.7 

Sleep disturbance 12 (20.0) 50.0 50.0 

Social vulnerability 0 (0.0) n.a. n.a. 

Thyroid disease 10 (16.7) 90.0 10.0 

Urinary incontinence 5 (8.3) 80.0 20.0 

Urinary system disease 19 (31.7) 100.0 0.0 

Visual impairment 12 (20.0) 91.7 8.3 

Weight loss and anorexia 0 (0.0) n.a. n.a. 

Chronic kidney disease, fragility 
fracture, heart failure, housebound, 
hypotension/syncope, memory and 
cognitive problems, Parkinsonism and 
tremor, peptic ulcer 

†† (††) n.a. n.a. 

 

†Totals may not add to 100% where item is present in both Problem List and Other or 

where source is missing †† Note: n suppressed for these cases due to confidentiality; n = 

between 1 and 4 for each condition ††† Other source = GP notes (free text), medication 
history, clinical results, care plans, assessments and letters from specialists 
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Discussion 

Results from this exploratory study indicated that it is entirely possible and 

certainly feasible to manually derive an eFI from routine patient medical records 

in an Australian primary care practice. This study also outlined a process for 

extracting eFI data from Australian primary care EHRs without the need to 

modify any existing infrastructure, including which data items were optimal 

against the eFI model reported by Clegg and colleagues [19]. Overall, 85% of EHRs 

in our dataset were perceived as easy or of neutral difficulty to extract the required 

items to complete the index. Closer inspection of EHRs perceived as difficult to 

extract data items from revealed that these typically belonged to patients with 

complex co-morbidities. 

Although the concept of using EHRs to derive an FI is not new [207], our study is 

unique in that we independently assessed the diagnostic accuracy of our eFI 

against a well-established frailty measurement instrument: Fried’s frailty 

phenotype [3]. The eFI showed high discriminative ability (auROC =0.900); 

against Fried’s frailty phenotype; a value higher than the majority of international 

literature comparing the phenotype with an FI [58,169,215]. These results are 

particularly notable given that the FI and Fried’s phenotype are based on different 

theoretical frameworks. Our high value could be because of the high efficacy of the 

eFI against Fried’s phenotype, it could reflect the fact that we had no individuals 

with low cognition in our sample, or alternatively that Clegg’s eFI formulation [19] 

tends to focus on chronic conditions rather than social health and well-being.  

We also note that the maximum score obtained by our eFI (0.36) was not 

especially high in comparison with previous research; for example, none of our 

patients were found to be severely frail (> 0.36) in contrast to two UK general 
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practice samples recording approximately 12% prevalence in this category 

[209,216].  This discrepancy may be due to a number of factors: our study adopted 

a manual search rather than an automated process; our participants were not 

supported to attend their appointment though provision of transport, thus 

resulting in a potentially healthier sample; or to differences in data collection 

practices between the two study contexts. 

The most frequently recorded items in our eFI were hypertension, arthritis, 

polypharmacy, and diabetes. In contrast, many items such as were found only 

infrequently or not at all within patient EHRs. However, a key point for 

consideration in future studies is the extent to which a coding of “no deficit” for 

any individual data item truly reflects that the patient does not have the condition. 

There are a number of reasons why a deficit might not be coded even where the 

patient has the condition. These include human error at either point of data entry 

or extraction, lag in record update after attendance and undiagnosed conditions. 

It could also be that HSPs find it more difficult to record more abstract concepts 

such as ‘social isolation’ rather than chronic conditions based on ICD-10 codes. 

These considerations have implications for potential automation of the eFI, a 

process which may need to rely more on presenting problems rather than free text 

or PDF based data items. Consequently, it might be that alternative items such as 

depression, which can be more readily identified in a presenting problems list, 

may be more suitable for inclusion in an eFI than some specified in the original 

formulation.   

The extraction process presented in this study was manual, yet it provides a 

critical foundation to guide development of automated eFIs from primary care 

EHRs in Australia and other countries with similar primary care systems. 
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However, there is still much progress to be made before reaching a level of 

sophistication comparable with the UK.  One of the key barriers remains the fact 

that as private providers of health care, Australian GPs are the custodians of their 

own practice data, and so there is significant variability with respect to data 

quality [217]. These factors have significant implications for the time and effort 

required to routinely generate eFIs, as it implies a practice-by-practice (or group 

of practices) proposition, rather than a large-scale operation capable of being run 

efficiently across a central database. A further potential barrier to widespread 

implementation of eFIs in Australia, as per many other countries, is the lack of 

interoperability of medical software between practices [218–220]. If these 

systems cannot inter-operate, this poses a major barrier to linking eFIs nationally 

for the purposes of informing public health practice. Consequently, the feasibility 

of deriving an eFI from EHRs may vary substantially between practices and our 

results may not be generalizable across all primary care practices with EHRs. 

Notwithstanding this, with the rapid advancements in e-Health, this barrier is 

only expected to be relatively-short term. 

Identifying older adults with frailty is advantageous for many reasons. Primary 

care is where patients start to present with minor issues, which taken together do 

not mean anything significant, but when combined together to form a FI, may 

indicate early frailty development. Further, given the complex and time-pressured 

nature of most primary care settings, the comprehensive indication of patient 

condition indicated by the FI could work to support a holistic and person-centred 

approach to care. In addition, the potential application of the FI need not be 

restricted to purposes of identifying and treating frailty. For instance, identifying 

different combinations of health deficits could serve many different purposes, 
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such as case-finding patients with specific complex care needs. Detecting a patient 

as frail or prefrail using an eFI has many benefits for the older patient, including 

targeted falls prevention strategies, and referral to comprehensive geriatric 

assessment clinics. We note that in doing so, identifying frailty is by no means 

meant to discriminate against the older adult living with frailty, but rather to 

inform their care and avoid any unnecessary harm [7].  

In the present study, we found that some items were not often in the main 

summary sheet, including: polypharmacy, activity limitation, falls and mobility 

limitations. This finding could have important implications for the applicability 

and relevance of an eFI in primary care records given previous research which has 

found that these health deficits occur as a common co-morbid pattern among 

older adults with frailty [221].  Moreover, the relatively inaccessible location of 

these items for coding within the EHR, paralleled with inconsistent coding 

practices, means that they may be frequent missed in the generation of automated 

eFIs.  

The present study had multiple advantages, including the ability of our eFI to 

utilise data routinely collected from a primary care service without needing to 

modify any infrastructure. A further advantage is that we were able to assess the 

diagnostic accuracy of the eFI against Fried’s frailty phenotype as conducted by 

an independent, trained researcher. Despite these advantages, the present study 

also showed several limitations. Firstly, we did not impose any requirements on 

the recency of the information held within the EHR; it is therefore possible that 

some of the information included may have been out of date (for example, in the 

case of a reversal of a chronic condition such as diabetes or where a patient has 

stopped taking a certain medication). Secondly, the sample size was small, and 
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the feasibility across other primary care practices in a larger-scale dataset needs 

to be determined. Thirdly, in generating the eFI, we have assumed that patient 

records accurately reflect the patient’s diagnoses, and thus their frailty status. 

However, it is clear from previous research that many conditions remain 

undiagnosed [222]. Finally, the feasibility data was generated by a single practice 

nurse using a particular medical software system; it is possible that reported 

feasibility may vary significantly if tested within a more heterogeneous group of 

nurses or if applied to other software. Nonetheless, the very high degree of 

sensitivity indicated within the results suggests generation of the eFI is a highly 

promising option, especially where it is known that practices are active in 

maintaining the quality of their patient databases. 

A number of major improvements are needed within the Australian context before 

widespread uptake of an eFI could become a reality. These include: better public 

and health service provider awareness about frailty and its consequences; health 

system change at all tiers of government including a shift away from crisis 

management of frailty towards proactive, person-centred care; and the provision 

of policy and funding incentives for primary care practices to support 

identification and treatment of frailty. Taken together, these changes would create 

the momentum necessary to ready the health care system to provide better 

outcomes for older people at risk of or living with frailty.  

Conclusion 

This exploratory study has presented results suggesting a highly sensitive method 

for routinely identifying frailty within patient EHRs within Australia, indicating 

high potential feasibility for broader implementation within general practice. The 

process profiled in this study for extraction of an eFI from routine patient EHRs 
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may prove valuable to practices seeking to assess the frailty status of their older 

patients in a systematic manner.  However, further research is needed to ascertain 

how generalizable these results are to other contexts, especially with regard to 

those using different medical software systems or in circumstances where data 

quality is variable. Ultimately, true automation of this process would require the 

support of a data extraction tool such as those currently applied to other 

conditions, or alternatively the development of a purpose-built tool to be 

integrated within existing software.  As such developments can be significantly 

time and resource intensive, it may yet be some time before Australia 

approximates the current level of progress of more advanced nations with respect 

to eFI implementation. 

The previous chapters presented within this thesis have focused on the ethics, 

accuracy, and to a limited extent, feasibility, of implementing frailty screening 

instruments within the Australian general practice context. The remaining 

chapters predominantly address issues of feasibility and acceptability (to both 

practitioners and patients), beginning with Chapter 6, a qualitative exploration of 

perceptions, attitudes and experiences of frailty and frailty screening.  

 

 

 

 

 

  



 

126 
 

Chapter 6: General Practitioners’ Perceptions, Attitudes and 
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Abstract 

Background  

General practitioners are uniquely positioned to address frailty. However, 

awareness of frailty and its treatment remains an emergent concept. Our aim was 

to explore general practitioners’ perceptions, attitudes and experiences of frailty 

and frailty screening. 

Method  

Qualitative focus group study conducted with 22 South Australian GPs. GPs were 

recruited through a combination of purposive, convenience and snowball 

sampling. Data were analysed using thematic analysis. 

Results  

GPs saw frailty as a cycle of worsening decline punctuated by experience of 

negative outcomes. Participants felt that they already knew who their frail patients 

were without the need for formal screening. Consequently, there was varied 

support for formal screening, largely dependent on its intended purpose. Few GPs 

had actively intervened to prevent the onset or progression of frailty.  

Discussion 

This study suggests that Australian GPs may be open to a proactive approach to 

frailty assessment and treatment, given appropriate training and resources. 
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Introduction 

Frailty is a clinical syndrome heightening an individual’s vulnerability to risk of 

adverse health outcomes when exposed to stressors [15,223].  It is  highly 

prevalent among older people[8], and associated with many negative health 

outcomes, including increased risk of premature death, falls, hospitalisation, 

dependence and physical limitation [9]. Despite these negative consequences, 

frailty is often under-treated by health service providers, especially within the 

context of single disease-focused, non-person centric, and fragmented health care 

systems [18,21].  This shortcoming is especially pertinent given evidence to 

suggest that frailty is treatable through appropriate and well-timed intervention 

[103,105,106,108,224]. While the etiology of frailty is not completely established, 

there is increasing understanding of the contribution that the clinical 

manifestations of frailty make to the worsening of the frailty cycle; for example, 

how undernutrition may lead to increasing loss of muscle mass, and thus to 

declines in walking speed, increased exhaustion etc [3]. The emerging evidence 

suggests that some of these causal factors may be reversible [7], leading to the 

reversal of frailty status itself [14], and thus that proactive identification of frailty 

and its components offers an opportunity to delay or avert negative outcomes 

[137,225].  

Screening for frailty has been promoted as one means to address widespread 

under-recognition of frail older adults within primary care [15]. Historically, 

health system responses to frailty have tended to be reactive and have occurred at 

the acute end of the spectrum [18].  Given a global emphasis on reorienting the 

health system towards integrated and person-centred care for older people 

[6,10,16], some have argued that GPs should play a central role in frailty 
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identification and management [57,226]. Within the UK, this view has been 

reflected in the development of the GP Contract requiring GPs to detect and treat 

all patients aged 65+ with moderate to severe frailty [26,27]. However, addressing 

frailty within primary care settings has been labelled both “an emerging concept” 

[21] and “a topic in its infancy” [25]. Despite increasing attention being given to 

the concept of frailty within the past decade [4,140], only a small number of 

studies have specifically addressed GP perceptions and attitudes towards frailty 

[227,228], and none to our knowledge have explored attitudes to screening 

outside of the context of specific interventions [229]. Consequently, many 

unanswered questions remain.  

In this study, we aimed to explore the perceptions, experiences and attitudes of 

South Australian GPs as foundation for understanding the context for frailty 

screening implementation within Australia. Our research questions were:  What 

are GPs’ perceptions, attitudes and experiences towards the concept of 1) frailty 

and 2) frailty screening?     

Methods 

This project is part of a broader research programme exploring perspectives on 

frailty and frailty screening among key stakeholders within Australia[130]. We 

adopted a qualitative descriptive design using a focus group methodology. Focus 

groups are a  “data collection technique that capitalizes on the interaction within 

a group to elicit rich experiential data” [230,231]. Within the context of this study, 

the dynamic nature of the focus groups allowed for the drawing out of a wider 

range of perspectives than would be achieved through other methods, such as 

individual interviews or a survey design.  
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We obtained ethical approval through the Torrens University Higher Research 

Ethics Committee. All participants received written information and signed 

consent forms. Participants were reimbursed commensurately for their time.  

Setting 

The study was conducted in Adelaide, South Australia, between September and 

December 2016.  

Participants and Recruitment 

We adopted a stratified, purposeful scheme combining purposive, convenience 

and snowball sampling to recruit GPs, seeking to obtain moderately homogenous 

sub-groups [71].  The key principle guiding our sampling was to provide a baseline 

exploration of Australian GP perspectives and to illustrate a range of views on the 

topic. Sub-group stratification was intended to generate theoretically meaningful 

comparative detail, with urban/rural location and age being key considerations. 

We based this decision on widely observed disparities between Australian urban 

and rural areas, especially with respect to service accessibility [232–234] and 

health status [234,235] and to prior research showing that GP age may have a 

strong influence on clinical practice style, work practices and quality of care [236–

238].  

Consequently, we deliberately sought to recruit GPs to participate in at least three 

focus groups comprising between 6 and 9 participants in each [130]: one urban 

‘older group’ (FG1; GPs aged over 40 years); one urban ‘younger group’ (FG2; GPs 

aged under 40 years); and one rural group (FG3; GPs of any age).  A local senior 

GP led the recruitment effort; we additionally requested that recruited 
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participants invite their contacts to join the groups. In a number of cases, we also 

contacted practices directly to request expressions of interest.  

Data Collection  

We developed a semi-structured interview guide based on our research questions 

(Supplement 1). A practicing GP reviewed and provided feedback on the topic 

guide (PDF). An experienced academic-general practitioner (JB) conducted the 

focus groups with support from members of the research team. Focus groups were 

audio-recorded using a password-encrypted mobile device and securely video-

recorded using the Zoom software platform, with the exception of the rural focus 

group, which was recorded using Zoom. The mean duration of each focus group 

was 101 minutes (range: 76 to 123 minutes). All sessions were transcribed 

verbatim by a professional transcription service. 

Analysis  

Data analysis progressed through several stages as we worked to identify an 

analytic process appropriate to the complex nature of the focus group data.  In the 

first stage, RA conducted an inductive line-by-line coding of transcripts within 

NVivo (v.11 Pro). Codes were generated based on several readings of the 

transcripts. These codes and a number of preliminary emergent themes were 

discussed in consultation with a second researcher (MA). However, due to a 

shared sense that the coding was taking place at too granular a level to 

appropriately address the research questions, a second round of coding and 

analysis was decided upon.  

In the second phase, we applied a Framework Analysis (FA) approach [239] 

within NVivo and Microsoft Excel. FA is an approach suited to research with 
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specific questions, limited time frames, a particular sample population, and a 

priori issues for exploration [240,241]. One analyst (RA) developed a preliminary 

coding framework based on her familiarity with the data. This framework was 

subsequently refined by a team of experienced qualitative researchers and second 

member of the research team (PDM), after which the final category refinements 

were made. Segments of text were coded to the framework categories and charted 

for each participant within the framework matrix.  Two research team members 

(RA and ML) subsequently analysed the summaries independently for meaning.  

Lastly, a final inductive recoding of all transcripts was conducted by RA, using a 

combination of Microsoft Word and OneNote. Although the initial two phases of 

analysis informed the overall approach, and the emergent codes at each stage were 

compared, the final themes were developed during this phase. Throughout the 

process, two research team members (MA, ML) were consulted to discuss 

conceptualisation of the emerging themes, with RA making the final decisions on 

theme and sub-theme formulation. 

 

Results 

Demographic characteristics of participants are shown in Table 6.1. Broad themes 

identified were ‘Frailty as a worsening cycle of decline’, ‘Rapid, intuitive screening 

based on visual cues’, and ‘Support for formal screening depends on its purpose 

and context’. These themes are summarised in Table 6.2, along with 

corresponding sub-themes.  
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Table 6.1: Participant characteristics (n=22) 

Characteristic n % 

Male 9 40.9 

Female 13 59.1 

Age, years    

<35 12 54.5 

35 to 59 5 22.7 

60+ 5 22.7 

Professional experience, years   

< 5  3 13.6 

5 to 10  9 40.9 

11 to 20 1 4.6 

Over 20 9 40.9 

Metropolitan 15 68.2 

Non-metropolitan 7 31.8 

 

Table 6.2: Participant themes and subthemes 

Theme Subtheme 

Frailty as a worsening cycle of 

decline 

 Frailty as increased risk of negative outcomes 

 Frailty as progressive loss of functional ability 

 Trigger events and frailty threshold 

 Compounding factors worsening frailty 

 Frailty as multifactorial 

 Sudden vs. gradual rate of decline 

Rapid, intuitive screening based on 

visual cues 

Frailty as obvious and visual 

Red flags (typical signs of frailty) 

Missed opportunities to identify frailty earlier 

Support for formal screening 

depends on purpose and context 

Universal screening as pre-emptive risk profiling 

Targeted screening as case-finding 

Frailty action as stabilisation rather 

than improvement 

Frailty prevention as theoretical rather than practiced 

Frailty management as stabilisation 

Patient motivation as key determinant of success 
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1. Frailty as a worsening cycle of decline 

Participants generally understood frailty as a worsening cycle of decline over time, 

characterised by a series of negative outcomes. Two variations on the ‘cycle of 

decline’ concept were described, with one reflecting a ‘past’ orientation of 

advanced decline, and the other a ‘future’ orientation of prospective risk. The 

degree to which each perspective was held by participants tended to vary 

systematically across focus groups, with the ‘Older Urban’ group almost 

exclusively holding the first perspective and the ‘Younger Urban’ group almost 

exclusively the latter. The ‘Rural’ group held mixed views across the two 

perspectives, although views held tended to align similarly with the age cohort of 

individual GPs.  

The first view conceptualised frailty as an increased risk of negative outcomes; in 

which participants described patients as having a significantly elevated risk for 

negative outcomes including hospitalisation, falls, fractures, institutionalisation, 

illness, disease and malnutrition. Similarly, the consequences of adverse health 

events were also perceived as elevated due to patients’ frailty status. Some 

described the outcomes as having a more intensive effect than usual due to the 

patient’s increased vulnerability, as one GP noted:  ‘(i)t's more of a vulnerable 

kind of state … that … leads to greater consequence in terms of illness and 

disease.’ (Female GP, FG2)’  

The second conceptualisation of frailty discussed was of frailty as a progressive 

loss of functional ability, suggestive of a state of increasing disability. Participants 

described a recognisable pattern characterised by diminishing function that 

typically leads to declining independence, increasing limitation in activities of 

daily living (and ultimately, reduced quality of life. As described by one GP, 
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‘Somebody becomes frail when they don’t do what they used to be able to do, at 

the same time, in the same fashion, in the same activity’ (Male GP, FG1) 

Regardless of their orientation towards either position, participants generally 

described this worsening progression of frailty as initiated by a major trigger 

event, representing a view of frail patients as crossing some type of threshold. This 

was likened by one GP to falling off a tightrope: “A lot of them …to me seem like 

they are walking a tightrope… only something small has to happen, and … they’ll 

become frail old people.” (Male GP, FG1). Trigger events identified by participants 

were commonly of two types: a significant health event such as a fall, fracture, 

illness (i.e. pneumonia), diagnosis of disease (i.e. ischaemic myopathy, 

neuropathy) or hospitalisation; or a significant life change, such as grief/loss (i.e. 

widowhood), retirement or loss of license.  

According to participants, trigger events were followed by further compounding 

events or factors considered to worsen frailty.  As one female GP stated, “I think 

it's probably a bit self-perpetuating as well …it …can start with one major issue, 

and then it just seems like everything on top of that, it takes so much less to bring 

on”  (Female GP, FG2). In particular, GPs agreed that hospitalisation was a critical 

period during which a patient’s condition might worsen, in part due to reduced 

mobility. No participants described frailty as being multi-directional (e.g., can 

both improve and worsen), or reversible unless prompted by the interviewer. 

GPs frequently emphasised the ‘multi-factorial’ nature of frailty.  As one 

participant said, “I think of it as a combination of multiple components…many 

factors that in combination make a person frail, rather than just one or two of 

them.” (Female GP, FG2) This multifactorial nature of frailty was considered to 

apply across three key aspects of frailty: trigger events, compounding factors, and 
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impacts of frailty.  For example, social isolation was seen to be an example of all 

three, in the sense that it could act as an initiator, a compounder, and an impact 

of frailty.   

Some GPs commented on the perceived rate of decline of their patients when 

discussing the progression of frailty. GPs differed with respect to how quickly they 

perceived the general rate of decline to be, although there was no systematic 

variation across focus groups. While some described frailty as ‘slow gradual 

decline’, others reported noticing ‘sudden’ change. GPs in Focus Group 1 

acknowledged that this perception was likely related to how frequently they saw 

the patients, reinforcing the importance of continuity of care. For example, one 

GP observed that “… it depends how frequently you see them. If you’re seeing 

them once every couple of weeks … It might be a gradual decline, but if you see 

them – like, I might see them every two or three months, it’s dramatic decline.”  

(Male GP, FG1)  

2. Rapid, intuitive screening based on visual cues 

None of the participants in the sample used formal screening instruments to 

detect frailty, but most regularly applied a type of rapid, intuitive screening when 

interacting with older patients. GPs repeatedly warranted their informal, intuitive 

screening practices (i.e., performing screening ‘in their heads’) by characterising 

frailty as ‘obvious’ and, often, ‘visual’. This viewpoint was exemplified by one GP, 

who said: ‘I think… you know, you can assess people's frailty within four seconds 

of looking at them, really’  (Male GP, FG3). There was a prevailing view among 

participants that they already knew who their frail patients were, based on 

frequent contact with them and, consequently, they could potentially readily pick 

them from a list without the need for formal tools.   
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GPs described relying on a number of typical warning signs – ‘red flags’ – as 

alerting them to the possibility that a patient might be frail. Examples included 

non-mobility related warning signs such as frequent and/or recurrent 

presentations to the GP, depression, hearing decline, polypharmacy, emergency 

room visits, weight loss and decline in hygiene/self-care. However, for most, the 

best means of identifying frailty was simply observing patients’ movements - 

examples included walking down a corridor, getting in and out of chairs, and 

getting up onto an operating table or a bed.  One GP stated, “…within the first 

couple of seconds you know what’s going on; like you can see how long it takes 

them to get up, you can see if they use the armrest, you see if they don’t need to 

do that, if they’ve got a walker or a frame or a stick, or if someone’s helping them, 

if they’re stooped over, their pace within the room.” (Male GP, FG3) 

However, some GPs acknowledged that recognising frailty subjectively based on 

visible physical indicators might result in missed opportunities to address frailty 

earlier. The sense of missed opportunity was mentioned in relation to a greater 

time lag between the onset of frailty and patient presentation to the GP, where 

identifying frailty was dependent on the GP noticing it. As one participant stated, 

‘… (b)y the time they present, and you notice it, you wonder what else has been 

happening before that. Six months, twelve months before that’ (Male GP, FG1). 

GPs who expressed this sentiment also expressed a sense of frustration that they 

may have been able to prevent the onset of frailty if appropriate intervention had 

been employed earlier.  

3. Support for formal screening depends on purpose and context  

Participants varied in terms of their degree of support for the introduction of 

formal screening, although this variation was not systematic among the groups. 
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While many felt that frailty screening would be (theoretically) useful in the sense 

of risk profiling, some were concerned that, in practice, screening might translate 

to a perfunctory exercise that would not be sufficiently person-centred. There was 

also a strong sense that GPs were already overwhelmed with the demands of a 

busy work environment, so that the rationale for introducing additional screening 

would need to be made clear to practitioners and patients. Consequently, support 

for screening tended to be contingent on its intended purpose and context.  

Consequently, GPs distinguished between universal and targeted screening (case-

finding), and their respective aims, as per one GP, who stated, “One is detecting 

at risk… versus one already with a condition. … that’s more an assessment of 

how bad it is; the other one is … a predictive value about where this may be 

going” (Male GP, FG1).  

The possibility of universal screening  - in the sense of making screening available 

to everyone of a certain age - was viewed by some as potentially useful in 

predicting risk of frailty before its onset. Perceived advantages included the ability 

to avert negative outcomes, the ability to screen infrequent attendees at the 

practice, the ability to identify patients at risk of frailty who otherwise appeared 

well and the possibility of using screening results as a means of patient motivation. 

As one GP observed,  ‘… if you say, "Well you're at risk of negative consequences 

of aging," … it's a really good opportunity to …kick into their purpose and what 

they want from life, so that it turns it into a really good conversation and then 

you can link change in their life into what they want.’ (Male GP, FG2). However, 

there was no consensus regarding when universal screening should start, with the 

broad age range proposed being 50 to 75 years. Participants proposing the age of 
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75 generally rationalised this by linking it to the 75+ health assessment, a free 

annual health check [191], but others thought that this was too late.  

Some GPs felt that targeted screening in the sense of case-finding for patients who 

were already frail might also prove useful. Targeted screening was generally 

viewed as a more intensive exercise that echoed the typical signs mentioned by 

GPs in recognising frailty. Such activity was viewed as potentially more time-

intensive by the GPs, and so integration with existing care plans, along with the 

involvement of practice nurses, was a commonly proposed solution. However a 

number of GPs in Focus Group 2 (many of whom had recently graduated) seemed 

less willing to delegate this task to nurses. As one GP said, “… I think it's good to 

… do it yourself so that you know exactly what you're doing… or else you lose 

track of what's actually in the plan. I'd worry about signing off on things that 

you won't know what happened.” (Female GP, FG2) 

3. Frailty action as stabilisation rather than improvement  

In reflecting upon their experiences with older patients, few GPs reported having 

actively intervened to prevent the onset of frailty. When questioned by the 

interviewer on this point, GPs described hypothetical scenarios in which they 

possibly could have applied measures to address frailty, but did not – i.e. they 

spoke in terms of what could be done rather than what had been tried.  Possible 

strategies raised by GPs to prevent frailty included resistance training, medication 

management, nutrition interventions, and proactive referral to specialist services 

such as allied health services and chronic disease clinics. In this way, there was 

significant crossover between frailty prevention and frailty management 

strategies, as commented upon by one GP: 
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“A lot of our answers are more about how we manage frailty when it's obviously 

in front of us … and so I don't really know how to prevent frailty…” (Female GP, 

FG3) 

GPs spoke more readily about their experiences of frailty management. For most 

GPs, frailty management was focused on stabilising the patient at their current 

point of frailty progression in order to maximise their independence and avoid 

further decline. Strategies reflected a type of ‘GP as gateway’ (and by extension, 

‘practice as gateway’) model, wherein the GP and their team worked to identify 

key patient issues and then refer to other services accordingly. Management 

strategies raised by GPs centred on modifying key patient lifestyle behaviours to 

improve aspects of the patient’s condition. These included encouraging physical 

activity, resistance training, healthy nutrition, addressing falls and balance, and 

managing medications. Strategies addressing social isolation were seen as 

particularly useful. Key services identified for referral included exercise 

physiologists, physiotherapists, Falls and Balance Clinics and community 

programs. Referral was commonly presented as a practical solution to the 

problem of personally motivating patients or supervising a program of activity, 

which some GPs said that they did not have the time or skill set to do, as one GP 

noted: 

“I encourage a lot of people to go to the gym but they just … they just don't do it. 

They … find it too boring or they just can't be bothered. So, I think having 

someone supervise a program for them is probably more critical; it's not 

something as GPs we’ve got time to do.” (Male GP, FG3) 

Patient motivation was frequently identified by GPs as being a key determinant of 

whether frailty intervention (and also frailty screening) was likely to be successful 
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or not. Participants often portrayed their discussions with frail older patients 

about issues relating to frailty and ageing as challenging, due to high levels of 

patient resistance.  As one GP commented, “I think we all feel the sense that it's 

very difficult to motivate people once they're already down the slippery route.” 

(Female GP, FG2) GPs gave examples of patients refusing to discuss treatment 

options, opting not to pursue recommended referrals and refusing to take up the 

75+ health assessment. Many participants perceived patients as having their own 

agenda when they came to the practice, with any deviation from this agenda 

viewed as an unwelcome intrusion by the patient. To counter this resistance, some 

GPs discussed invoking ‘scare tactics’ (e.g. risk of losing driver’s license) as a 

strategy where motivation proved difficult, but there was an acknowledgement 

that this didn’t work for all patients.   However, these issues were largely discussed 

in relation to already frail patients. Some GPs felt that people in the younger age 

groups (those now in their 50s or 60s, and even younger) might be more receptive 

to the idea of screening, as reflected by this exchange between two male GPs in 

Focus Group 1: 

“…in forty years’ time, they’ll probably do all this self-screening at home and say 

present…with “I think I’m, you know… at risk for this, or something…”  

“That’s what they do now, the younger ones. They come in with their print-out.” 

 

Discussion and Conclusion 

Summary of findings 

Our study aimed to explore the perceptions, attitudes and experiences of 

Australian GPs towards the concept of frailty and frailty screening. GPs expressed 
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a conceptualisation of frailty as a cycle of worsening decline punctuated by 

experience of negative outcomes, and characterised either by a view of frailty as a 

state of heightened risk or as increasing functional decline. Participants generally 

felt that they already knew who their frail patients were, describing an informal 

type of screening practice based on the presence of typical warning signs, although 

some GPs acknowledged that this may mean they are missing opportunities to act 

earlier. Consequently, there was varied support for screening, largely dependent 

on its intended purpose. Universal screening, while seen as potentially useful by 

some GPs, was regarded as resource-intensive. Targeted screening, akin to case-

finding, was viewed as more practically incorporated within existing practice 

workflows.  Few GPs reported having actively intervened to prevent the onset or 

progression of frailty, with most strategies described aimed at stabilizing the 

patient and maintaining their independence for as long as possible. Frailty 

management was widely practiced, and largely consisted of referral on to other 

services, with patient motivation seen as a key determinant of the ultimate 

outcome. 

Strengths and limitations 

This study is among the first we are aware of to explore the issue of GP 

perceptions, attitudes and experiences towards frailty and frailty screening, and 

the first in the Australian context. As such, the findings provide useful contextual 

information for current policy efforts towards improving frailty identification and 

management within primary care.  Also, the deliberate purposive sampling 

strategy allowed for a range of ages and professional experience to be represented, 

potentially revealing important generational differences in GP attitudes. 

However, there were also several limitations. The recruitment strategy meant that 
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there was a higher degree of acquaintance between group members than may have 

been obtained through random sampling, signifying that the study may have 

attracted GPs who shared similar underlying values and work practices. Secondly, 

the presence of senior academic GPs either as members of the research team or as 

participants may have led to a degree of social desirability bias among others. 

Lastly, there was no representation among older female GPs within rural areas 

due to recruitment difficulties.   

Comparison with existing literature 

GPs’ conceptualisation of frailty in this study accorded very closely with results 

from a previous survey of Canadian health care professionals [242,243], inclusive 

of the distinction between a risk orientation versus a disability orientation 

towards frailty. Half of the respondents (n=356) in the Canadian study indicated 

that they felt frailty incorporated some aspect of functional loss akin to disability 

[242]. Similarly, a recent study by Korenvain and colleagues [228] indicated that 

GPs commonly reference functional considerations in developing their clinical 

impressions of frail older patients.  Furthermore, there is some evidence that 

consumers too tend to equate frailty with disability [132]. This is despite a current 

general consensus held by many frailty experts that frailty is a distinct concept 

from disability [244], although causally related [7,244,245], and is perhaps 

reflective of the fact that contrasting opinions on this matter still proliferate [243].  

The fact that the GPs holding this view frequently saw patients in the advanced 

stages of frailty lends support for a notion of frailty as a kind of ‘early stage of 

disability’ as asserted by some [246], rather than as a separate phenomenon 

altogether. 
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The ‘cycle of decline’ view of frailty suggests an assumption of frailty as uni-

directional rather than reversible among GPs, despite emerging evidence from the 

field indicating that reversibility is achievable [103,105,106,108,224]. Such a 

perspective reflects previous research finding a knowledge gap in general clinician 

awareness of frailty [247] along with  similar findings among consumers [132]. 

Although a recent meta-synthesis found that some health care providers do see 

frailty as malleable in its earlier stages, there was also an expressed belief that this 

malleability stopped at a certain point, beyond which it would not be useful to 

intervene [248]. In some respects, this belief may explain why GPs in our study 

were mostly attempting to manage and stabilize frailty progression, rather than to 

reverse it. 

Many GPs in our study felt that they already knew which of their patients were 

frail without the need for formal tests, reflecting the results of a previous study 

suggesting that in the absence of appropriate screening tools, GPs commonly 

employ a type of “clinical gestalt” technique, or intuition, to identify frail patients 

[228]. Further, the description of frailty as being obvious and highly visible 

suggests a possibility that this recognition is occurring at a relatively advanced 

stage of frailty progression. This issue is important because it may act as a 

potential barrier in addressing frailty more effectively within primary care [27]. 

In addition, the ability of GPs to ‘eyeball’ frailty effectively has not been well 

established. Few studies have explicitly evaluated GP impression of frailty against 

a reference standard [22,57,58], and the supporting evidence for the validity of 

this approach in identifying frailty is inconclusive. Although a number of studies 

have reported moderate to high levels of GP accuracy in identifying frailty 

[22,58,226,246] there are significant design limitations associated with each that 
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have implications for the generalisability of results, including pre-training of GPs, 

inclusion of screening test elements and/or unusually high frailty prevalence. 

Implications for research and practice 

Primary care settings are ideally suited to identify and manage frailty [22]. In the 

UK, this position has been translated into policy in terms of the GP contract on 

frailty [26]. However, our study suggests that more work is needed before 

proactive, person-centred frailty identification and management becomes an 

everyday reality. There is great potential for the concept of frailty to act as a kind 

of organising pivot around which person-centred care of older people could 

operate [5,27,243], but this shift cannot – and should not – be undertaken by GPs 

in isolation. Our study demonstrates that GPs are open to thinking about and 

addressing frailty in a different way, but that they will need to be supported with 

the right teams, tools, processes and systems (including policy and funding 

support) in order to enact change effectively. More effort needs to be devoted 

towards GP research and training on frailty, both at the medical curriculum level 

and as part of ongoing GP professional education. Further, greater public and 

provider awareness about frailty will likely be critical in advancing frailty 

prevention and treatment on a global scale [112,249]. 

In Chapter 6, I explored the perspectives of Australian GPs on a range of topics 

relating to frailty and frailty screening, including speculation on the potential 

feasibility of screening instruments. In Chapter 7, I present accompanying data 

from the DTA study relating to the observed feasibility and acceptability of the 

instruments in practice. 
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Chapter 7: Feasibility and Acceptability of Commonly Used Screening 

Instruments to Identify Frailty Among Community-dwelling Older 

People 
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Abstract   

Background: Frailty exposes older people to an elevated risk of a range of 

negative outcomes. Emerging evidence that frailty can be effectively treated 

within community settings has stimulated calls for more proactive screening 

within primary care. Assessing feasibility is a critical preliminary step in assessing 

the efficacy of interventions such as screening. However, few studies have 

explored the feasibility and acceptability of administering frailty screening 

instruments within general practice, and even fewer have incorporated patient 

perspectives.  Our study had three objectives: To 1) assess overall feasibility of the 

instruments (completion time and rate); 2) assess  patient acceptability towards 

the instruments; and 3) assess the feasibility and acceptability of the instruments 

to administering nurses. 

Methods: The feasibility and acceptability of several frailty screening 

instruments (PRISMA-7, Edmonton Frail Scale, FRAIL Scale Questionnaire, Gait 

Speed, Groningen Frailty Indicator, Reported Edmonton Frail Scale and Kihon 

Checklist) was explored within the context of a larger diagnostic test accuracy 

(DTA) study. Completion time and rate was collected for all participants (N=243).  

A sub-sample of patients (n=30) rated each instrument for ease of completion and 

provided comment on perceived acceptability. Lastly, five of six administering 

nurses involved in the DTA study participated in semi-structured face-to-face 

interviews, rating the instruments against several feasibility and acceptability 

criteria (time, space, equipment, skill required to implement, acceptability to 

patients and nurses, ease of scoring) and providing comment on their responses. 

Results: The PRISMA-7 returned the highest overall feasibility and acceptability, 

requiring minimal space, equipment, skills and time to implement, and returning 



 

148 
 

the fastest completion rate and highest patient and nurse acceptability rating. All 

screening instruments were faster to implement than the two reference standards 

(Fried’s Frailty Phenotype and Frailty Index). Self-administered instruments were 

subject to lower rates of completion than nurse-administered instruments. 

Conclusions: This study has demonstrated that a number of commonly used 

frailty screening instruments are potentially feasible for implementation within 

general practice. Ultimately, more research is needed to determine how 

contextual factors, such as differences in individual patient and clinician 

preferences, setting and system factors, impact on the feasibility of screening in 

practice. 

 

Introduction 

Frailty is a key challenge facing health systems across the globe as world 

population ageing progresses [1,2,4]. Defined as a geriatric condition 

characterised by increased susceptibility to external stressors [4,7,15], frailty 

brings an elevated risk of negative outcomes for older people, including falls, 

hospitalisation, residential care admission and mortality [3,9,19,36].  However, 

emerging evidence that frailty is a dynamic state able to be altered with 

appropriate intervention [166], rather than an incontrovertible consequence of 

old age, has led to increased calls for early detection and treatment [15,18]. 

Primary care settings, and general practice in particular, are frequently asserted 

as ideal sites for identification and management of frailty [21–23]. Yet frailty 

awareness within primary care remains low in many countries [25], and a number 

of barriers are evident [166].  
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Among these barriers is the fact that, despite the development of numerous frailty 

screening instruments [4,250,251], commensurate efforts towards determining 

the feasibility of instrument implementation is lacking [30,174,252].  Feasibility 

studies address the question of whether an intervention can work in practice, and 

typically focus on process considerations rather than outcomes [41]. Areas of 

specific focus for feasibility studies commonly include the ability to recruit 

participants to the study, effectiveness of data collection processes, acceptability 

of the intervention to participants and stakeholders, resource evaluation (skills, 

time, space, expertise required) and an initial assessment of how successful the 

intervention outcomes are likely to be [41].  Consideration of feasibility represents 

a critical first step in evaluating the efficacy of interventions and translating 

research evidence into clinical practice [42]. 

Although a number of studies have explored the feasibility of frailty screening and 

assessment within hospital settings [253–265], outpatient clinics [266,267], 

emergency departments [252,268] and nursing homes [269], feasibility within 

the general practice setting remains under-researched [32–35], with only a few 

studies undertaken to date [32,35,72,100,270,271].  Within general practice 

settings, feasibility studies have focused more on electronic means of frailty 

identification and assessment [271–273] rather than on administered 

instruments. Those which have assessed administered instruments have tended 

to focus on a single instrument [32,72], rather than comparing multiple 

instruments simultaneously. Although one study did assess the feasibility of two 

administered instruments (PRISMA-7 and Gait Speed) alongside eFI, it did not 

incorporate both patient and provider perspectives [35]. 
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Consequently, the aim of our study was to assess the feasibility and acceptability 

of several widely used frailty screening instruments within a general practice 

context. Within this aim, we had several objectives: 

1) To assess the feasibility of the instruments with regard to time to complete and 

completion rates;  

2) To assess the acceptability of the instruments to patients; and 

3) To assess the feasibility and acceptability of the instruments to the 

administering practice nurses. 

Methods 

Design 

A feasibility and acceptability evaluation was incorporated within a larger study 

determining the diagnostic test accuracy (DTA) of several commonly used frailty 

screening instruments [174] in three South Australian general practices between 

August 2017 and June 2018.  The feasibility and acceptability components were 

comprised of three sub-studies; (a) a quantitative analysis of completion time and 

missing rate based on the DTA results; (b) a mixed-methods analysis of patient 

acceptability based on a sub-sample of the DTA study sample (n =30) and (c) a 

mixed-methods evaluation of nurse feasibility and acceptability conducted via 

face-to-face interviews with administering nurses (n=5). The Torrens University 

Higher Research Ethics Committee granted approval for the study (HREC 10/17). 

All participants gave written, informed consent. More detail regarding the study 

setting can be found in the published protocol [174]. 
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Sub-study 1: Quantitative Analysis of Completion Time and Rate 

Participants 

The recruitment process for practices and participants within the DTA study has 

been described in detail elsewhere [174]. Briefly, primary care practices were 

purposively selected to meet study design requirements, and participants were 

recruited using a random integer generator from a full list of eligible patients 

generated by the practice staff [274]. Patients were eligible to participate if they 

were English speaking, community-dwelling patients of the practice and aged 75 

years or over as of 30 June 2017. Patients receiving palliative care were ineligible 

to participate.  

Data Collection and Analysis 

Data collection occurred during regular face-to-face appointments at the practice. 

They completed five nurse-administered frailty screening tests (Edmonton Frail 

Scale (EFS) [125], FRAIL Scale Questionnaire (FQ) [121], Gait Speed (GST) 

[23,122,183],  Groningen Frailty Indicator (GFI) [184] and PRISMA-7 [123]) and 

two self-administered tests incorporated within a written survey (the Reported 

Edmonton Frail Scale (REFS) [179] and the Kihon Checklist (KC) [180]). In 

addition, a member of the research team  (RA) administered two reference 

standards: 1) Fried’s Frailty Phenotype (FP) [3], a measure including gait speed, 

grip strength, self-reported exhaustion, weight loss and physical activity [3] and 

2) a modified (39 item) version of the Adelaide Frailty Index (FI), a self-reported 

Frailty Index [29] covering multiple dimensions.  All thresholds for instruments 

and reference standards, along with key feasibility characteristics, are shown in 

Table 7.1.  
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Table 7.1: Frailty Screening Instruments and Reference Standards Included in the Study 

Instrument Frailty Threshold Training required 
to administer 

Training 
required to 

score 

Equipment required Physical space 
required 

Index Tests (Nurse-Administered) 
      
Edmonton Frail Scale ≥ 8 points Use of stopwatch (TUG); 

Distance set up 
Clock test; TUG; 
reverse scoring 

Stopwatch; Distance Measure; 
Tape 

3 m straight corridor 

FRAIL Questionnaire ≥ 3 points None Minimal None Minimal 
Gait Speed  ≤ 0.8 m/s Use of stopwatch; 

Distance set up 
Metres/second 
calculation 

Stopwatch; Distance Measure; 
Tape 

4 m straight corridor 

Groningen Frailty Indicator ≥ 4 points None Reverse scoring None Minimal 
PRISMA-7 ≥ 3 points None Minimal None Minimal 
      

Index Tests (Self-Administered) 
      
Kihon Checklist ≥ 7 points None BMI Calculation None Minimal 
Reported Edmonton Frail 
Scale 

≥ 8 points None Clock test None Minimal 

      
Reference Standards      
      
Frailty Index (Self-
Reported) 

>= 0.21 None Minimal None Minimal 

Frailty Phenotype 3 of 5 criteria Use of stopwatch (Gait 
Speed); Distance set up; 
Use of dynamometer 
(Grip Strength) 

Extensive (PASE 
measure, Gait 
Speed incl. height; 
Grip Strength incl. 
BMI) 

Stopwatch; Dynamometer; 
Scales; Height measure 

15 feet (4.6 m) straight 
corridor (Gait Speed); area 
to assess height, weight, 
conduct grip strength 
assessment 
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After administration, the practice nurse or researcher noted the time in minutes 

to administer the instrument on a 5-point scale (Less than 5; 5 to <10; 10 to <20; 

20 to <40; 40 minutes or greater).  Where participants did not complete the 

instrument, the reason for non-completion was recorded.  In regard to the written 

survey, nurses were instructed to leave the two self-administered frailty 

instruments unchecked for completion in order to determine completion rates. 

Given the inclusion of these items within a larger survey, it was not possible to 

collect completion times for REFS and KC.  

All quantitative data were initially entered into Microsoft Excel and then analysed 

using descriptive statistics in IBM SPSS v.25.  

 

Sub-study 2: Patient Acceptability Component 

Participants 

At the start of the appointment, practice nurses invited patients to answer 

additional questions regarding their perceived acceptability of the screening tools. 

We aimed to recruit a minimum of a 10% (n=25) sample, based on established 

practice within the literature [275] and which reflects the minimum 

recommended number of participants for a feasibility study addressing 

instrumentation [276]. 

Data Collection and Analysis 

Patients who consented to complete the acceptability survey were asked to rate 

each instrument immediately after completion on a Likert scale from 1 (‘Very 

Easy’) to 5 (‘Very Hard’) in response to the question, ‘How easy was this task to 

complete?’ Practice nurses documented patients’ verbal comments regarding 
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instrument acceptability. The acceptability of the two self-administered 

instruments was incorporated within the written survey and followed the same 

format, although in this instance, patients wrote rather than spoke their 

responses. 

All quantitative and qualitative results were entered and analysed in Microsoft 

Excel. Quantitative results were analysed using descriptive statistics. A content 

analysis based on these responses was conducted by RA to determine themes 

identified by participants  and then were shared with another research team 

member (ML) to verify the results [277].  

Sub-study 3: Administering Nurse Feasibility and Acceptability 

Component 

Participants 

Practice nurses who administered the screening instruments were asked to 

participate in an individual interview focusing on their impressions of the 

screening tools with a member of the research team (RA), with the exception of 

the nurse from the withdrawn site. The overall number of participating nurses was 

relatively low (n=5); however, given the pivotal role of clinical staff in the ultimate 

success of interventions [278], it was considered imperative that their 

perspectives be canvassed and presented here, even if only for illustrative 

purposes.  There are a range of reasons why providing this information might 

prove useful to future researchers and clinicians [275], not least of which is to 

inform the future implementation of these tools in clinical practice.  
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Data Collection and Analysis 

Participating nurses were interviewed by a member of the research team (RA) 

within two months of DTA data collection. Nurses rated each instrument on a 

scale of 1 (low) to 10 (high) against several feasibility and acceptability criteria. 

The criteria included time to implement, space required, skills required, 

equipment required, acceptability to patient, and acceptability to administering 

nurse, and were based on the feasibility areas identified by Orsmond and Cohen 

that were most pertinent to the research objectives [41], together with alignment 

with the most common feasibility elements explored in previous frailty research 

[32,35,72]. Participants were also asked to verbally explain reasons for their 

ratings.  

Interviews were audio and/or video recorded and professionally transcribed 

verbatim. Transcripts were analysed independently by two researchers (RA and 

ML) within Microsoft Excel using a qualitative descriptive approach informed by 

thematic analysis. Transcripts were read repeatedly to generate initial codes using 

a combined deductive/inductive approach. This included a priori codes reflecting 

the six feasibility dimensions outlined above and sub-codes within each criterion. 

Sub-codes were inductively derived and generally reflected participants’ 

explanation of their feasibility ratings RA and ML then compared and refined the 

codes to obtain an agreed upon coding framework, which was applied to the 

transcripts.  Codes were then analysed to develop a set of representative themes. 

The final interpretation of results and selection of indicative quotations from 

participants was decided through consultation with the wider research team. 
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Results 

Sub-study 1: Participant Recruitment and Characteristics 

We recruited 243 participants into the screening study (Table 7.2). Participants 

had a median age of 79 years (IQR 6.0); just over half were female (55.6%, n=135). 

Approximately one-third (31.5%, n=76) lived alone; 42.9% had a high school 

education or higher (n=103).  Very few (1.7%, n=4) spoke a language other than 

English at home. Frailty prevalence was 17.2% (n=41) according to FP and 50.0% 

(n=120) according to FI. 

Table 7.2: Participant characteristics 

 Participants (N=243) 

Age at appointment (y): Median (IQR) 79.0 (6.0) 

Gender  

Male  108 (44.4) 

Female 135 (55.6) 

Lives alone 76 (31.5) 

High school education or higher 103 (42.9) 

Speaks language other than English at home 4 (1.7) 

Attends rural practice  120 (49.4) 

Takes 5+ medications 97 (39.9) 

Frailty status (FP)  

Robust 61 (25.6) 

Pre-frail 136 (57.1) 

Frail 41 (17.2) 

Frailty status (FI)  

Not frail 51 (21.3) 

Pre-frail 69 (28.7) 

Frail 120 (50.0) 

Note. Abbreviations: IQR: Inter-Quartile Range. Missing data excluded from 
table: Age (n=2); Living arrangements (n=2); Education (n=3); Language 
spoken (n=1); Polypharmacy (n=2); Frailty status (FP) (n=5); Frailty status (FI) 
(n=3). 
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All frailty screening instruments analysed were implemented faster on average 

than the two reference standards. For virtually all participants, each instrument 

was administered in under 10 minutes, whereas in the case of the reference 

standards, this was true for only 18.0% (FP) and 55.2% (FI) of participants. The 

PRISMA-7 and FRAIL questionnaire were the fastest instruments, with both 

administered to over 90.0% of participants in under five minutes. 

Completion Rate 

On the whole, nurse or researcher-administered instruments performed better 

than self-administered instruments with respect to rate of completion (Figure 

7.1).  

Figure 7.1: Time to administer instruments (minutes) 

 

Note: P7: PRISMA-7, FQ: Frail Questionnaire, GFI: Groningen Frailty 
Indicator, GST: Gait Speed Test, EFS: Edmonton Frail Scale, FI: Frailty Index, 
FP: Frailty Phenotype 
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Complete data was obtained for over 96% of participants for all administered 

instruments, whereas for the two self-administered instruments, completion rate 

was 68.3% and 90.9% for KC and REFS respectively (Table 7.3). The most 

frequent non-completed items for KC were self-reported height (17.3%) and self-

reported weight (9.5%); these items were the most significant contributing factors 

in the comparatively low rate of self-completion for KC. 

Table 7.3: Item Completion for index tests and reference standards (N=243) 

Instrument No. total 

individual items 

required for 

calculation of 

instrument* 

Participants 

with all data 

items complete 

n (%) 

Participants 

with >10% data 

items missing 

n (%) 

Index tests: Nurse-Administered 

Edmonton Frail Scale 11 238 (97.9) 1 (0.4) 

Frail Questionnaire 16 237 (97.5) 2 (0.8) 

Gait Speed 2 239 (98.4) 4 (1.6) 

Groningen Frailty 

Index 

15 243 (100.0) 0 (0.0) 

PRISMA-7 7 240 (98.8) 3 (1.2) 

    

Index tests: Self-Administered 

Kihon Checklist 26 166 (68.3) 14 (5.8) 

Reported Edmonton 

Frail Scale 

13 221 (90.9) 6 (2.5) 

    

Reference standards 

Modified Adelaide 

Frailty Index  

39 240 (98.8) 1 (0.4) 

Frailty Phenotype 15 235 (96.7) 4 (1.7) 

Note. * Frail Questionnaire: Includes weight one year ago, weight today as 2 
items. Kihon Checklist: Includes self-reported height and weight for BMI 
calculation as 2 items.  Gait Speed: Measured over two attempts = 2 items. 
Frailty Phenotype: Shrinking (1 item); Exhaustion (2 items); Gait Speed (1 item); 
Grip Strength: 3 attempts (3 items) plus height, weight, gender (3 items), 
Physical Activity (5 items). 
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Sub-study 2: Acceptability to Patients 

We recruited 30 patient participants from the screening sample to complete the 

acceptability questionnaire. Each rated 7 screening instruments, resulting in 210 

unique acceptability-related data points.  In general, all screening instruments 

were rated as easy to complete by patients, with 93.5% of responses rating 

instruments as Very Easy/Easy to complete, and the median and mode for all 

instruments also rated as either Very Easy/Easy. However, some variation was 

observed, as shown in Table 7.4. Overall, the P7 was found to be most acceptable 

to patients, with a median and mode rating of 1 (Very Easy). All patients rated it 

as Easy/Very Easy on the Likert scale.  Gait speed received the lowest overall 

rating, with 86.2% of patients rating it as Very Easy/Easy.  

Thematic analysis of participant responses to the open-ended question (How did 

you find this task?) resulted in five acceptability-related categories including: 

Easy to Use (49.5% of responses), Reasonable (11.9%), Stimulated Self-Reflection 

(11.0%), Challenging (7.1%) and Inapplicable (1.4%  - indicating that the 

instrument included ambiguous questions or ones that did not apply to them). 

Approximately one-quarter (24.8%) of responses were blank. On the whole, 

participants gave responses such as ‘Straightforward’ or ‘Easy’ that aligned with 

their Likert scale rating for the instrument. However, in some cases where 

participants had rated an instrument as easy to complete, their verbal response 

reflected low acceptability, as shown by the following response on the REFS: 

“Hated it. Don’t like this – not many people would.” Conversely, there was also a 

case where the opposite was true, wherein a participant commenting that a task 

was  “…mostly easy, some didn't apply” subsequently rated it as neutral on the 

Likert scale. 
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A number of participants commented that instrument completion stimulated an 

element of self-reflection or self-awareness. This was often couched positively or 

negatively and in relation to participants’ psychological response to being 

questioned about some aspect of their current health and function. For some, 

completing an instrument prompted a positive realisation of their own capacity 

and abilities. As one participant commented on the KC remarked “I thought it was 

challenging, but rather appropriate and it made me realise how fortunate I am 

to be able to enjoy my activities, and the people in my life.” However, for others, 

instrument completion led to a greater sense of awareness of their own 

limitations, as two participants noted, both in relation to the EFS: “It did show me 

what I can't do anymore” and “Not as quick as I used to be.” 

Of the participants reporting that instrument completion was challenging, most 

indicated the task was mentally challenging in the sense of having to think before 

responding to the question, as in the case of a participant commenting on the 

REFS: “Had to think about one or two questions - i.e. can walk a distance but 

may need to stop and rest.” Instruments perceived as challenging in this way 

included the REFS, FQ, KC and GFI. Others perceived instrument completion as 

physically challenging, with one participant noting during their experience of the 

GST, “It's not easy, had to slow down, painful hip.” Instruments perceived as 

physically challenging were the GST and EFS, both of which incorporate a physical 

component. 
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Table 7.4: Joint display of patient acceptability ratings (n=30) 

Instrument Very Easy/ Easy 
n (%) 

Participant comments (Easy/Very Easy) Neutral/ 
Difficult 

n (%) 

Participant comments 
(Neutral/Difficult) 

EFS 28 (96.6)  Not as quick as I used to be 

 It did show me what I can't do anymore 

 Easy but you need to think first. 

 Easy enough 

1 (3.4)  Found it frustrating. The clock 
face. I don't like these sorts of 
puzzles! 

FQ 27 (96.4)  I had no difficulty. I found it interesting. 

 A bit of thinking 

 Nothing hard about the questions 

1 (3.6)  n.a. 
 

GAIT 25 (86.2)  Easy to complete 

 No issues to do 

 Simple task 

4 (13.8)  It's not easy, had to slow down, 
painful hip 

 After sitting for a while, my legs 
cramp. I would have been quicker 
if I had not been sitting. 

GFI 26 (89.7)  Some questions could go either way. Sometimes yes/ sometimes 
no. 

 Once I worked out the questions 

 Went quickly enough 

 No problems completing this 

3 (10.3)  You have to think - it can never 
be cut and dried. 

 OK question - have to stop and 
think about questions as don't 
normally think about these 
situations 

KC 25 (89.3)  I thought it was challenging, but rather appropriate and it made 
me realise how fortunate I am to be able to enjoy my activities, 
and the people in my life 

 I'm always thankful for anything I can do 

 Interesting - covered a whole gamut of day to day living 

3 (10.7)  Mostly easy, some didn't apply 

 My life has been very difficult 
over the last eighteen months 

 Don't normally go out much; 
socialise within street 

P7 30 (100.0)  No worries answering questions 

 Simple and easy 

0 (0.0  n.a. 
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Instrument Very Easy/ Easy 
n (%) 

Participant comments (Easy/Very Easy) Neutral/ 
Difficult 

n (%) 

Participant comments 
(Neutral/Difficult) 

REFS 25 (96.2)  Hated it. Don't like this - not many people would. 

 Had to think more about this one. Trying to do it a bit too quickly. 
Made me think. 

 Didn't have any problems. A long list of what you can't do. 

 Quite reasonable things to ask older persons 

 Clock was a bit confusing - wasn't sure of what the question meant 
re the numbering around the edge 

1 (3.8)  n.a. 
 

ALL 186 (93.5)  13 (6.5)  
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Sub-Study 3: Perceived Feasibility and Acceptability to 

Administering Nurses 

Administering nurses (n=5) participating in the feasibility component were all 

female, aged 45 years or over, and had over 20 years’ professional nursing 

experience. Overall, the PRISMA-7 was ranked most feasible and acceptable by 

nurses, scoring a median value of 10/10 for five of the six criteria (Table 7.5).  

Instruments identified by nurses as more time consuming included the GFI, KC, 

EFS, GST and REFS. Reasons expressed for rating instruments lower on time 

included patients needing time to think about questions, patients becoming 

confused by the task, needing time to explain instructions and addressing 

patient’s answers to health/psychosocial questions.  

In addition, the requirement for sufficient space for patients to mobilise in order 

to complete specific instruments such as the EFS and GST tended to be perceived 

as a disadvantage by the nurses. Similarly, instruments not requiring specific 

equipment were ranked higher by nurses, with timed instruments requiring 

equipment such as a stopwatch ranked lower (EFS, GST). Most instruments were 

perceived as requiring minimal skill to administer, with several being allocated a 

median rating of 10/10.  

In general, nurses found most of the instruments highly acceptable to administer; 

the median acceptability rating for all instruments ranged between 9.0 and 10.0.  

The P7 ranked highest overall with regard to patient acceptability. Most of the key 

issues identified by nurses related to specific items or instruments. However, a 

common theme was problems identified with the structure, design or wording of 

questions, making interpretation difficult for patients.
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Table 7.5: Administering Nurse: Perceived Feasibility and Acceptability (Median Rating/10) by Instrument (n=5) 

Instrument Time Space Equipment Skill Acceptability (Patient) Acceptability (Nurse)  

 Median (Q1 – Q3) Median (Q1 – Q3) Median (Q1 – Q3) Median (Q1 – Q3) Median (Q1 – Q3) Median (Q1 – Q3)  

P7 10.0 (9.5 - 10.0) 10.0 (8.25 - 10.0) 10.0 (9.5 - 10.0) 10.0 (9.5 - 10.0) 9.0 (7.5 - 10.0) 10.0 (8.5 - 10.0)  

EFS 8.0 (6.5 - 8.0) 6.0 (5.5 - 7.0) 7.0 (5.5 - 8.0) 8.0 (6.5 - 10.0) 8.0 (5.5 - 8.0) 9.0 (8.5 - 9.5)  

FQ 10.0 (8.5 - 10.0) 9.0 (8.25 - 10.0) 10.0 (9.5 - 10.0) 10.0 (9.5 - 10.0) 6.0 (6.0 - 9.5) 9.0 (8.5 - 10.0)  

GST 8.0 (8.0 - 9.0) 7.0 (5.5 - 7.75) 8.0 (6.5 - 8.5) 9.0 (8 - 10.0) 7.0 (7.0 - 9.0) 10.0 (9.0 - 10.0)  

GFI 8.0 (7.0 - 8.0) 9.0 (9.0 - 10.0) 10.0 (9.5 - 10.0) 10.0 (8.5 - 10.0) 8.0 (7.5 - 9.0) 9.0 (7.0 - 10.0)  

KC 6.0 (5.5 - 7.5) 9.5 (9.0 - 10.0) 10.0 (9.5 - 10.0) 9.5 (7.5 - 10.0) 7.0 (6.5 - 7.5) 9.0 (7.5 - 10.0)  

REFS 7.0 (6.0 - 7.5) 10.0 (9.0 - 10.0) 10.0 (9.5 - 10.0) 10.0 (9.25 - 10.0)* 8.0 (7.5 - 8.0)* 9.5 (8.25 - 10.0)  

* Due to missing data, n=4 for these rankings; data was adjusted accordingly 
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Discussion 

This study assessed the feasibility and acceptability of several commonly used 

screening instruments to identify frailty among community-dwelling older people 

within a general practice setting. We found that of all the instruments, the P7 

returned the highest overall feasibility and acceptability results. It required 

minimal space, equipment, skills and time to implement and had the fastest 

completion rate of all the instruments analysed. Moreover, it had the highest 

acceptability rating for both patients and administering nurses, and was rated first 

for five of six individual criteria ranked by nurses. These findings for the P7 are 

consistent with respect to completion rate, skills, equipment, time to complete, 

space requirements and provider acceptability as a previous study conducted in 

general practice [35]. Recent research has also indicated that it returns relatively 

high diagnostic and predictive accuracy in primary care settings [22,31,58,161], 

although more replication studies are needed to ensure generalisability. 

Our findings lend weight to the viewpoint that rapid frailty screening instruments 

of the type included within this study are more practical to implement than 

reference standards within busy general practice settings. It has frequently been 

asserted within the frailty literature that GPs and their teams need to be able to 

implement simple, rapid frailty screening due to time constraints 

[15,21,32,35,58]. Our results show that screening instruments took consistently 

less time to implement than the reference standards, which in the case of the FP 

also required physical space and equipment that may not be readily available 

within most general practice settings.  Regardless, it is important to acknowledge 

that feasibility is both subjective and contingent on local context. Clinicians may 

differ over their perception of the ease with which even rapid frailty screening can 
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be integrated into existing work flows, as demonstrated by prior research [32]. 

Several contextual factors can mediate clinician perception of feasibility, 

including factors relating to the patient, the clinician and the setting. For example, 

in our prior research on general practitioner attitudes towards frailty and frailty 

screening, age of the GP was identified as a potential factor shaping perceptions 

[279]. Further research is required to determine how contextual factors impact on 

the feasibility of screening in practice. 

Self-administered instruments show potential as one means of offering greater 

efficiency within general practice settings, although their diagnostic accuracy and 

feasibility have not been well determined to date [154].  Time to complete was not 

collected for the two self-administered instruments assessed within this study (KC 

and REFS). However, the relatively high non-completion rate of these 

instruments in comparison with the nurse-administered instruments suggests 

that some adaptation to the approach adopted in our study may be needed to 

support their implementation in practice. Such adaptation could include having 

nurses check over the questionnaire after patient self-completion, modifying the 

instrument to remove problematic items, or supplementing missing data with 

information (e.g. recorded height and weight) drawn from the patient record. 

Given that any modification may alter the accuracy of the instruments, any such 

steps should be taken advisedly.  

Our results suggest that the act of completing a frailty screening instrument 

stimulated self-reflection on both the potential and limits of their own functional 

ability among several patient participants. For some, this took the form of 

gratitude for what they were yet able to do; for others, the act of reflection led to a 

sense of realisation about what they could do no longer. These results would seem 
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to support, at least in part, the potential for frailty to act as an opportunity for self-

awareness and reflection, as sometimes espoused in frailty-focused editorials 

within the literature [280]. However, the extent to which this realisation leads to 

positive outcomes for older people is not yet clear. Certainly, the possibility that a 

frailty diagnosis may lead to formation of a negative self-concept within older 

people, and the ensuing negative impacts on health and wellbeing, has been 

widely acknowledged in the frailty literature [27,166,243,281,282]. Further, the 

prospect that even the act of completing a screening instrument may cause a 

similar effect has not been so readily recognised. More research is needed to 

untangle the complexities inherent in these, and similar, questions. 

Several barriers and enablers for implementing frailty screening into clinical 

practice are implied by our analysis. Frequently, nurses in our study questioned 

whether patients had understood the full intent of a question and/or the 

instructions that accompanied a screening task. While there are a number of 

attributable causes for patients not fully comprehending an instrument (including 

ambiguous wording and question structures), one possibility is that the presence 

of mild cognitive impairment (MCI) in the patient may have impacted the results. 

This prospect underlines the importance of interpreting screening results in light 

of the patient’s medical history, and may signal a need to schedule a more 

comprehensive follow-up assessment following screening.  Another barrier is the 

propensity for some patients to intentionally present an overly positive front, 

fearing the ramifications of a frailty diagnosis. In these cases, inclusion of 

objective measures such as a timed walk may give a more accurate depiction of 

true frailty status. Lastly, a number of enablers to support screening were implied 

by our discussions with administering nurses. These include the provision of 
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training to ensure nurses are confident and comfortable when implementing 

instruments that address psychosocial concerns, and of resources and tools to 

support scoring of instruments where necessary. 

Strengths and Limitations 

To our knowledge, this is the most comprehensive study to date to explore the 

feasibility and acceptability of several widely used frailty screening instruments 

within a general practice setting. Further, in presenting both health service 

provider and patient perspectives of acceptability we have been able to address a 

significant imbalance within the existing literature and provide additional 

contextual evidence for providers seeking to implement responsive, person-

centred care. In applying a mixed-methods approach, we have enabled a broader 

understanding of the feasibility and acceptability of instruments, as illustrated by 

the differentiation between ease of completion and acceptability identified when 

triangulating patient quantitative and qualitative responses.  

However, there are some limitations to the study. It was not within the scope of 

the study to assess the feasibility and acceptability of the two reference standards 

(FP, FI). However, the limited data we were able to collect (time to administer and 

completion rate) was advantageous with respect to illustrating the time 

advantages of screening instruments over reference standards. Further, a full 

complement of results across the four sub-studies was not possible for all 

instruments included within the study. For example, it was not possible to 

individually time certain instruments (KC, REFS) due to their inclusion within the 

self-completed survey. This decision was taken to reduce participant burden and 

the overall complexity of the study. However, it is possible that this aspect of the 

study design led to lower feasibility rankings for these instruments, wherein 
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nurses may have conflated the perceived time taken to complete individual 

instruments with the time to complete the whole survey.  

Another limitation was that all of the administering nurses who participated in 

providing feasibility and acceptability data were female and highly experienced, 

thus constituting a relatively homogenous group. Further research is needed with 

a more diverse range of health service provider groups to provide a broader 

perspective. Similarly, our patient cohort was highly proficient in English; our 

results are likely not generalisable to patient cohorts with a large percentage of 

persons born in culturally and linguistically diverse contexts. We did not include 

all frailty screening instruments currently in use, for reasons of practicality and 

suitability to the Australian general practice context. Lastly, patient acceptability 

responses were paraphrased by the nurse for administered instruments but self-

completed (handwritten by patients) for self-completed instruments. We expect 

that this may have somewhat reduced the richness of the acceptability data 

obtained for the administered instruments. 

 

Conclusion 

This study explored the feasibility and acceptability of a range of commonly 

implemented frailty screening instruments within general practice across a 

number of dimensions. Our results suggest that several feasible and acceptable 

options for frailty screening implementation exist, with the PRISMA-7 performing 

best overall. However, besides feasibility and acceptability considerations, 

selection of the most appropriate instrument for implementation within a given 

primary care context requires careful deliberation on the purpose, setting and 

context for screening along with diagnostic and predictive accuracy. Sufficient 
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initial time investment in this decision may hold the key to better identifying and 

treating frailty within primary care in the long term. 

While feasibility was the primary focus of Chapter 7, in Chapter 8, the focus shifts 

towards acceptability, in the sense of preferences of GPs and PNs towards frailty 

screening instruments, and the underlying reasons for those preferences. 
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Chapter 8: Practitioner Perceptions and Preferences for Common 

Frailty Screening Instruments within the General Practice Context: A 

Mixed Methods Study 

 

(Under Review, 2020) 

 

Ambagtsheer, RC., Casey, MG., Lawless, M., Archibald, MM., Yu, S., Kitson, A., 

and Beilby, J. 2020. Practitioner perceptions and preferences for common frailty 

screening instruments within the general practice context: a mixed methods 

study. 2020. Currently under review, Translational Behavioral Medicine. 
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Abstract 

Frailty is a highly prevalent clinical syndrome increasing older people’s 

vulnerability to risk of adverse outcomes. Better frailty identification through 

expanded screening implementation has been advocated within general practice 

settings. However, little is known about the acceptability of screening instruments 

to practitioners. The acceptability of several frailty screening instruments 

(PRISMA-7 [P7], Edmonton Frail Scale [EFS], FRAIL Questionnaire [FQ], Gait 

Speed Test [GST], Groningen Frailty Indicator [GFI], Kihon Checklist [KC] and 

Timed Up and Go [TUG]) to 43 Australian GPs and practice nurses was assessed 

in a mixed-methods design.  Practitioners demonstrated a preference for multi-

dimensional instruments (EFS, GFI, KC) perceived as having relatively higher 

clinical utility, better integration into existing assessment processes and stronger 

links to intervention over uni-dimensional (GST, TUG) and simple (FQ, P7) 

instruments.  Ultimately, practitioners will need to weigh several factors, 

including supporting evidence, fit for context and patient benefit, in their 

selection of the optimal screening instrument. 

 

Introduction 

Frailty, a clinical syndrome in which older adults experience increased 

susceptibility to adverse outcomes due to exposure to external stressors [4,7,15], 

has received increasing research and clinical attention [243,283,284]. In 2013, a 

consensus statement issued by several experts in the field called for widespread 

frailty screening of all older people aged 70 years and over [285]. This was 

followed by a UK position statement advocating frailty screening of older people 
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at all routine health care encounters [18] and subsequent integration of systematic 

frailty identification and treatment into the UK GP Contract [27].  However, the 

frailty evidence base is trailing behind such policy advances, especially with regard 

to understanding stakeholder perspectives on frailty and frailty screening within 

primary care contexts [130,279].  

Little is known about clinician impressions of the feasibility and acceptability of 

frailty screening instruments currently in wide use within the context of general 

practice environments, with the exception of a few notable studies 

[32,35,72,100,270,271]. The few studies that have been conducted within general 

practice have tended to focus on feasibility rather than acceptability. While 

feasibility can be broadly defined as the question of whether an intervention (i.e. 

frailty screening) can work in practice [41], the concept of acceptability has not 

been well defined within the extant literature [43]. For the purposes of this paper, 

acceptability has been defined as the extent to which practitioners are comfortable 

with an instrument and prepared to use it [286,287], as expressed through 

preferences for specific frailty screening instruments. Both represent an 

important early step in assessing the effectiveness of interventions and translating 

research into practice [53].    

To our knowledge, no studies have yet been conducted which focus specifically on 

general practitioner (GP) and practice nurse (PN) preferences for frailty screening 

instruments and the reasons for those preferences. Consequently, the aim of this 

study was to explore the attitudes and preferences of Australian GPs and PNs 

towards selected frailty screening instruments currently in common use 

worldwide. A key objective was to understand the factors influencing participants’ 
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ranking of the tools, with specific regard to their perceived suitability for 

application within the Australian general practice context. 

 

Methods 

Study Design 

Data presented within this study were collected as part of a broader program of 

research exploring stakeholder understandings and experiences of frailty and 

frailty screening [130].  A mixed-methods design was adopted, combining focus 

groups with GPs and individual interviews with PNs.   

Ethics approval was provided by the Torrens University Australia (TUA) Human 

Research Ethics Committee (HREC 10/17). All participants in focus groups and 

interviews gave written informed consent.  

Participants and Setting 

Study participants were GPs and PNs actively working in Australian general 

practice settings. Recruitment for the study proceeded in three phases.  In the first 

phase, 22 South Australian GPs were recruited into a series of three focus groups 

conducted between September and December of 2016 (two face-to-face in 

Adelaide, one virtual using Zoom technology) using a combination of snowball, 

purposive and convenience sampling. In the second phase, 16 PNs working in 

general practice were recruited for individual interviews between March and 

August of 2017. Recruitment was conducted Australia-wide. An initial approach 

was made via Primary Health Networks (government-funded administration 

bodies) and was later expanded via an advertisement in an electronic newsletter 

targeted to primary health care providers. This sub-group will be referred to 
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within this paper as ‘non-administering PNs.’ In the third phase, an additional 

five PNs who administered frailty screening instruments as part of a larger 

diagnostic test accuracy (DTA) study were interviewed within two months of the 

DTA study completion by a member of the research team (RA). This sub-group 

will be referred to within this paper as ‘administering PNs.’ GP and non-

administering PN participants received reimbursement for their time.  

Frailty Screening Instruments 

• Timed Up and Go [288] 

• Gait Speed (GST) [23,122,183] 

• Groningen Frailty Indicator (GFI) [184] 

• Kihon Checklist (KC) [180] 

• PRISMA-7 [123] 

• FRAIL Scale Questionnaire (FQ) [121] 

• Edmonton Frail Scale (EFS) [125] 

Data collection 

Prior to commencement of the focus groups and interviews, participants 

completed a demographic survey. All focus groups were moderated by an 

experienced academic GP researcher (JB) and a member of the research team 

(RA). In addition, two researchers (SY, MA) attended individual focus groups as 

observers. Each focus group took between one and two hours (mean length was 

101 minutes). Interviews with non-administering PNs were conducted virtually 

using Zoom technology by two researchers (MC and RA), with a mean length of 
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66 minutes. Interviews with administering PNs were conducted face to face by a 

member of the research team (RA) with a mean interview length of 32 minutes.  

During the session, participants were given an overview of each instrument and 

asked to rank the frailty screening instruments from most preferred (1) to least 

preferred (7). Psychometric data were deliberately excluded from the information 

provided in order to encourage participants considered feasibility independently 

of accuracy. Individual focus group members completed the ranking exercise 

independently and then discussed their preferences with the broader group. PNs 

discussed their preferences with the interviewer. GPs in FG1 (n=6) did not discuss 

the KC during the course of their focus group due to its later inclusion in the 

analysis. Two submitted their ranking via email after the focus group concluded, 

leaving four with incomplete ranked data. 

Focus groups were audio- and video-recorded using Zoom technology. Interviews 

with non-administering PNs were audio- and video-recorded using Zoom, and for 

administering PNs, audio-recorded using an iPhone 7. All focus groups and 

interviews were professionally transcribed by a professional third party service. 

Data Analysis 

Quantitative 

Categorical variables are reported as frequencies and percentages, with 

descriptive statistics generated to illustrate participant characteristics. 

Differences in instrument preferences by profession were assessed via Fisher’s 

exact test within a chi-square analysis with statistical significance set at p < 0.05. 

The analysis was performed using SPSS v25. 
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Qualitative 

An qualitative content analysis [289] based on the transcripts was conducted by 

two members of the research team (RA and MC).  Transcripts were read 

repeatedly by both researchers to gain familiarity with the data. In the first step, 

one focus group transcript was selected at random and independently coded by 

both researchers, then compared to generate an initial code list. The remaining 

transcripts were divided between the researchers and coded independently, with 

the initial set of codes refined iteratively as it was applied. Once a final code list 

was agreed upon, all transcripts were checked and recoded against the agreed list 

of codes (RA). Results were initially shared with a third and fourth team member 

(ML, MA) and then with the broader research team to finalise development of 

themes and sub-theme. Themes and sub-themes were derived inductively, and 

were based in part on a consideration of whether participants mentioned an issue 

at least once in relation to an individual instrument (i.e. existence), rather than 

frequency of mentions by individuals. An example drawn from the results 

illustrating the relationship of meaning units through categories, sub-themes and 

themes is shown in Table 8.1. 

Table 8.1: Coding exemplar showing relationship of theme, sub-theme, code and 

meaning unit 

Theme Subtheme Code Meaning Unit 

Instruments 

need to fit 

feasibly with 

the setting   

Logistical 

aspects of 

clinical 

setting 

Physical 

space as a 

barrier to 

implement

-ation 

“I don't know that everybody is gonna have 

an accurate four-meter measurement area-

that's, you know, convenient and you know,  

not- a lot of nurses don't work in a- they're 

shoved in a corner somewhere and do not 

have a  four-meter space in their consultation 

room. Not necessarily even in the hallway 

outside the consultation room. I just think, 

logistically it's gonna be difficult.” (PN05) 
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Results 

Participant characteristics 

Participant characteristics are shown in Table 8.2. A total of 43 clinical 

practitioners participated in the study including 21 PNs (48.8%) and 22 GPs 

(51.2%). Most were female (n=34, 79.1%), worked in major cities (n=31, 72.1%) 

and claimed over 10 years of clinical experience (n=28, 65.1%).  

 

Table 8.2: Participant characteristics (n=43) 

 GPs PNs Total 

Characteristic n (%) n (%) n (%) 

Gender    

Male 9 (40.9) 0 (0.0) 9 (20.9) 

Female 13 (59.1) 21 (100.0) 34 (79.1) 

Age, years     

<35 12 (54.5) 3 (14.3) 15 (34.9) 

35 to 44 1 (4.5) 2 (9.5) 3 (7.0) 

45 to 59 4 (18.2) 14 (66.7) 18 (41.9) 

60+ 5 (22.7) 2 (9.5) 7 (16.3) 

Professional experience, years    

< 5  3 (13.6) 1 (4.8) 4 (9.3) 

5 to 10  9 (40.9) 2 (9.5) 11 (25.6) 

11 to 20 1 (4.5) 3 (14.3) 4 (9.3) 

Over 20 9 (40.9) 15 (71.4) 24 (55.8) 

Location    

Major cities 15 (68.2) 16 (76.2) 31 (72.1) 

Other 7 (31.8) 5 (23.8) 12 (27.9) 
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Perceived Advantages and Disadvantages of Screening Instruments 

The content analysis of focus groups and interview transcripts generated 1,145 

total meaning units, classified by 81 unique codes, 9 sub-themes and 3 themes. 

Key themes identified were ‘Instruments need to support clinical decision 

making’, ‘Instruments need to fit feasibly with practice routines’ and ‘Instruments 

need to support patient-centred care’ (Table 8.3). Themes and sub-themes were 

developed inductively on the basis of prevalence but also took into account 

implications for clinical relevance and patient experience.  

Table 8.3. Key themes and sub-themes 

Theme Sub-Theme 

Instruments need to support 

clinical decision making   

Practitioner confidence in instrument results 

Offers new insights into the patient condition  

Links to intervention 

Instruments need to fit feasibly 

with the setting   

Ease of administration 

Logistical aspects of clinical setting 

Alignment with practice routines 

Instruments need to support 

patient-centred care 

Acceptability to patients 

Preservation of duty of care (dignity and safety) 

Support for effective communication 

 

Theme 1: Instruments need to support clinical decision making   

Participants were intentionally provided with an overview of screening 

instruments and not psychometric data. Perhaps because of this fact, discussion 

regarding the confidence that participants could have in the results of the 
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instruments featured often in participant discussions. Participants routinely 

accounted for their evaluations of instruments with reference to their perceived 

validity (e.g. how well they measured what they purported to measure), dwelling 

on face validity rather than other aspects (e.g. predictive validity). As one 

participant noted of the GFI: “It's almost like this mini holistic look, which I think 

with frailty … my perception has been, that it is something holistic” (PN04). 

Mental health and psychosocial elements were a critical inclusion for many 

(44.2%), but physical mobility (18.6%), functional ability, medications and 

cognition (all at 16.3%) were also valued. Likewise, where participants perceived 

a frailty component as missing (58.1%), concerns were raised that the instrument 

was invalid. This was most often specified in relation to unidimensional 

instruments such as the GST (20.9%) and TUG (37.2%), which participants felt 

focused only on physical frailty, along with the FQ (23.3%).  As one GP 

commented in relation to TUG, “… (you’re) missing this social sort of frailty and 

the cognitive frailty and potentially other frailties” (FG02P5).   

Participants also raised concerns about bias, overwhelmingly in regard to a 

negative perception of self-reported items and the implication that patients would 

provide inaccurate responses. About one-third of participants felt the use of self-

reported items would encourage patients to be dishonest (32.6%). As one PN 

stated, “patients will lie, they're very good at it, because they are worried about 

what you may or may not do…” (PN04).  Participants also worried that self-

reported instruments were open to mis-interpretation by patients e.g. not 

understanding terminology used (30.2%), or that patients may not know the 

answer to the question (30.2%). Other related issues identified included illiteracy 

and low English proficiency. Beyond self-reporting, 11.6% of participants 
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expressed concerns that instruments would not be consistent over time (i.e., poor 

test-retest reliability). 

Most (67.4%) participants viewed screening instruments favourably if they 

perceived them to offer new insights into the patient’s condition, especially in 

relation to multi-domain instruments. As one nurse remarked of the EFS, ‘It’s 

obviously a lot more complex, and it’s picking up a lot of different areas.  So, 

you’re getting a lot more information from your patient’ (PN14). In contrast, 

views were mixed on unidimensional instruments. For some (27.9%), the prospect 

of an objective frailty score offered advantages, such as tracking patient progress 

over time, or comparing results between administrators. However, others (55.8%) 

felt that formal administration of a screening instrument would not add any value 

in the case of patients who they already knew or suspected to be frail, as the 

screening would duplicate activities already performed on either an informal (or 

much less often, formal) basis. This view was more frequently expressed for 

physically-oriented instruments such as the GST (23.3%) and TUG (20.9%) in 

contrast to others (4.7% - 11.6%). As one administering nurse remarked: “…I don't 

necessarily think you need to time people, I think you can see how frail they are 

unless you really don't know them.” (PN20). 

Lastly, for just over a quarter of participants (27.9%), a clear link to intervention 

based on the screening instrument was an advantage, in the sense of giving a 

practical indication of next steps. Multi-domain instruments such as the EFS 

(14.0%) and GFI (9.3%) were most frequently identified as useful in this manner. 

As one PN mentioned, “…when you've got multiple areas, you can possibly 

respond with one action that might cover, you know, a few areas…it will really 

outline where they are frail and how to respond.” (PN04). However, some 
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participants felt that there might be a role for less comprehensive instruments in 

a two-step process of initial screening and later assessment. One GP remarked, “… 

a quick screening tool would be the best option; so if you have something that 

would … get your hackles raised and the alarm bells going, to prompt you to give 

a more comprehensive one, that would probably work quite well” (FG03P2). In 

these cases, practice software was sometimes proposed to notify the GP that a 

patient needed following up.  

 

Theme 2: Instruments need to fit feasibly with the setting 

Most participants (83.7%) identified ease of administration as a perceived 

advantage, as typified by the expression “short and sweet” used by one nurse in 

relation to the P7 (PN07). Over half of all participants characterised instruments 

as being easy (53.5%), quick (48.8%) or simple (30.2%). Key disadvantages 

identified were excessive time to complete (60.5%), high degree of complexity 

(25.6%) or excessive length (18.6%).  Views were mixed regarding specific 

instruments; while the P7 and FQ were viewed almost exclusively as easy (41.9% 

and 37.2% respectively) rather than difficult (2.3% and 7.0%), almost equal 

proportions of participants viewed the EFS, GFI, GST, and KC as either easy or 

difficult to administer.  

Logistics were also considered by participants, where disadvantages of 

instruments were identified almost twice as frequently (51.2%) as advantages 

(23.3%). Logistics were most viewed as disadvantageous for instruments 

incorporating timed physical exercises (GST: 34.9%, TUG 25.6%, EFS 18.6% of 

participants), particularly relating to space but also to equipment. As one nurse 
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noted: “I can’t even imagine where we would find a well-lit unobstructed and 

clearly indicated (space) … that's four meters in length within our practice” 

(PN15).  However, some nurses (n=5) felt space constraints could be met by 

moving patients into the corridor or waiting room.  Lastly, the KC was perceived 

as problematic for rural/remote clinics by six participants due to its inclusion of 

public transport use, which is not readily available outside Australian urban areas. 

Lastly, alignment with existing practice routines was identified by just over three-

quarters (76.7%) of participants as an advantage, especially in relation to fit with 

existing assessments (e.g.75+ health assessment). Instruments perceived as 

aligning well with existing assessments were the KC (27.9%), the EFS (23.3%) and 

the GFI (20.9).  In particular, participants noted how the content of the multi-

dimensional instruments mirrored similar questions asked during the 

assessments.  One nurse remarked in regard to the EFS, “I think it would be 

something that we'd easily integrate in to what we already do with our over 75 

assessments because … the questions sort of cross over anyway” (PN16).  

Instruments perceived as aligning less well were GST and TUG (both 11.6%), both 

of which were perceived to be outside the scope of general practice.  

Two time-saving options proposed by participants included having nurses do the 

majority of screening (30.2%) or patients self-administer screening instruments 

in the waiting room (32.6%), thus minimising GP involvement. Nurse-led 

screening and assessment was viewed by both GPs and PNs as an extension of 

work flows already present within the practice. For example, one GP stated in 

relation to the EFS, “I feel like this is one that I'd get my practice nurse to do 

because he can then have a quick look and see in which points they scored well 

and didn't score well.” (FG02P2). Often, a two-step process was proposed in 
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which nurses performed an initial screen and then briefed the doctor prior to a 

more comprehensive assessment. Self-administration was most frequently raised 

as an advantage regarding the KC (16.3%) but was also raised for the EFS, P7, GFI 

and FQ.   

 

Theme 3: Instruments need to support patient-centred care 

Participants generally spoke of acceptability in terms of how well they envisioned 

patients would react to individual instruments. Views were mixed on how 

acceptable instruments would be to patients. Only one instrument (P7) received 

substantially more identification as highly acceptable rather than low. Factors 

identified as potential disadvantages were unnecessary repetition, awkward 

phrasing, excessive length or seemingly self-evident tasks, e.g. EFS clock test.  As 

one administering PN noted, “Some of them got really offended with this clock… 

‘…What do you think we are, kids? We know how to tell the time!’” (PN20).  

Almost a quarter of participants (23.3%) raised the prospect of patients 

experiencing screening as physically challenging (GST, TUG, EFS), especially if 

impacted by diseases such as Rheumatoid Arthritis, or who were very frail. 

Approximately one-fifth (20.9%) labelled instruments as mentally challenging 

(EFS, GFI, KC), especially where patients were cognitively impaired or 

experiencing memory difficulties. 

A second sub-theme related to the perceived ability of instruments to support 

effective communication between patients and healthcare providers. A key 

disadvantage related to the inclusion of closed-ended questions (32.6%).  As one 

nurse stated of the KC, “I would assume that hopefully the person doing this 
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doesn’t just tick yes or no and that they’d ask a bit more information. So, if 

somebody said, "Yes, I’ve fallen over in the past year", I would hope that they 

asked, you know, how? Where? Why?” (PN08). However, three GPs viewed close-

ended questions as advantageous, especially in time-limited situations. 

Approximately one-third of participants viewed instruments positively if they 

supported communication with patients (32.6%). For example, one nurse said of 

the EFS, “It gives patients or clients the chance to comment and to give you 

feedback… I would happily use that as a basis for guiding a conversation” 

(PN15). Four participants felt that objective frailty measurement scores based on 

timed physical exercises (GST, TUG) might be helpful motivation for patients to 

enact healthy behaviours.   

Endangering duty of care was raised as a disadvantage by approximately one-

quarter (23.3%) of participants, in the sense of identifying instruments that may 

threaten patients’ dignity or safety, commonly in relation to GST (20.9%) and 

TUG (11.6%). Because such instruments require a minimum space to administer 

(3-4 metres), participants highlighted the implication that space constraints 

would mean administration in the waiting room in front of other patients.  This 

was viewed as unacceptable due to the perceived falls risk and the need to preserve 

the privacy of patients. As one nurse remarked, “I can’t see it being used in general 

practice … because of finding a place they can walk four meters … we've got 

areas, but they're waiting room areas, and I'd feel a bit horrible making a patient 

…totter down our waiting room being watched by our patients...” (PN03) 

However, two participants felt waiting room administration would be acceptable. 

A small number of participants highlighted potential negative impacts of 
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screening on patient’s mental health, due to the nature of items included within 

several of the multi-dimensional instruments, especially the GFI.  

 

Frailty Screening Instrument preferences 

Ranking scores for each test are summarised in Table 8.4. Table 8.5 shows the 

distribution of scores by instrument for selected placements. The table indicates 

that the order of preference from most to least favoured instrument as determined 

by top placing was 1) EFS, 2) KC, 3) GFI, 4) FQ, 5) TUG, 6) P-7, and 7) GST. 

Placement of instruments within the top three most preferred instruments 

followed a similar pattern, bar the TUG and P-7 swapping fifth and sixth place. All 

seven instruments received a full range of ranking scores (1-7) except the GST 

which was not nominated as a top two preference.   

No significant difference between professions was observed with respect to 

propensity to select a comprehensive (EFS/KC/GFI), simple (FQ/P7) or 

unidimensional (GST/P7) instrument in first place, top three, bottom three or last 

place, as determined by Fisher’s exact test. Administering nurses (n=5) were 

significantly more likely (p=0.047) than other participants to nominate simple 

instruments (P7/FQ) as one of their top three preferences, but no other significant 

differences were found.  
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Table 8.4: Participant Ranking Scores by Instrument (n=39) 

Instrument Allocated ranking (1 = most favoured to 7 = least favoured) n (%) 

 1 2 3 4 5 6 7 

EFS 15 (38.5) 12 (30.8) 3 (7.7) 5 (12.8) 1 (2.6) 2 (5.1) 1 (2.6) 

KC 10 (25.6) 7 (17.9) 9 (23.1) 5 (12.8) 3 (7.7) 4 (10.3) 1 (2.6) 

GFI 4 (10.3) 9 (23.1) 10 (25.6) 5 (12.8) 8 (20.5) 1 (2.6) 2 (5.1) 

P7 3 (7.7) 3 (7.7) 4 (10.3) 4 (10.3) 7 (17.9) 5 (12.8) 12 (30.8) 

FQ 3 (7.7) 8 (20.5) 5 (12.8) 9 (23.1) 7 (17.9) 4 (10.3) 4 (10.3) 

TUG 4 (10.3) 0 (0.0) 7 (17.9) 6 (15.4) 6 (15.4) 13 (33.3) 3 (7.7) 

GST 0 (0.0) 0 (0.0) 1 (2.6) 5 (12.8) 7 (17.9) 10 (25.6) 16 (41.0) 

NB: Table 8.4 excludes 4 GPs missing KC from their rankings (all listed a 

combination of EFS/GFI/P7 as top 3 and GST/FQ/TUG as bottom 3). 

Table 8.5: Percentage of participants ranking instruments by position (n=39) 

Placing EFS KC GFI P7 FQ TUG GST 

% in first place 34.9 23.3 9.3 7.0 7.0 9.3 0.0 

% in top three 69.8 60.5 53.5 23.3 37.2 25.6 2.3 

% in bottom three 9.3 18.6 25.6 55.8 34.9 51.2 76.7 

% in last place 2.3 2.3 4.7 27.9 9.3 7.0 37.2 

NB: Table 8.5 excludes 4 GPs missing KC from their rankings (all listed a 

combination of EFS/GFI/P7 as top 3 and GST/FQ/TUG as bottom 3). 
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Discussion 

Our study aimed to explore the attitudes and preferences of Australian GPs and 

PNs towards frailty screening instruments, with specific attention to factors 

influencing preferences. Our inductive analysis generated three themes and a 

number of sub-themes. We found that, on the whole, practitioners favoured 

screening instruments on three bases: 1) instruments perceived as supporting 

clinical decision-making by providing confidence in the results obtained, 

contributing useful new information about patients or supporting intervention 

efforts; 2) instruments perceived to fit feasibly with the setting, with most 

preferring  instruments which were easily administered, fit logistically well with 

the setting and aligned well with practice routines; 3) instruments that were 

patient-centred by being acceptable to patients, supporting effective 

communication and preserving patients’ safety and privacy. Participant 

preferences were for more comprehensive, multi-dimensional instruments such 

as EFS, GFI and KC over simpler instruments (FQ, P7) and unidimensional 

instruments (GST, TUG), both of which were perceived as less clinically useful, 

and in the case of GST and TUG, more burdensome for patients. However, 

concerns were identified for even the most preferred instruments, e.g. the 

administration of sensitive psycho-social items within the GFI, a finding 

supported by prior research [290]. More research is needed regarding the 

acceptability of frailty screening from the patient/consumer perspective, together 

with integration of findings across providers and patients, a topic of ongoing 

enquiry for our research team [130]. 

It is often asserted within the frailty literature that GPs need access to rapid, 

simple instruments for screening [21,22,57]. While there was evidence of some 
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support for this position, we found that on the whole, practitioner preferences 

were for longer, more comprehensive instruments such as the EFS, GFI and KC 

that they felt better delivered on clinical utility. It may be that the Australian 

context, in which comprehensive, annual health assessments are provided to all 

older people aged 75 years and older [191], allows for practitioners to be more 

generous with time allocated for screening than other contexts where such 

opportunities are not as readily accessible. Further, the strategy proposed by a 

number of participants, in which the screening role would be devolved to PNs with 

GPs providing a review at the end, would essentially reduce the length of the more 

comprehensive instruments down to acceptable levels for busy GPs. The 

distinction between screening and assessment is of relevance here; some of the 

rapid instruments perceived by participants as not offering sufficient links to 

intervention, such as the P7 and FQ, are perhaps more useful as the initial step in 

a two-step process of screening and subsequent assessment. Although some 

participants acknowledged this, there was also a sense that two-step screening 

and assessment was to some extent doubling-up where it was perceived that one-

step would do. 

Our topic guide asked for consideration of both the advantages and disadvantages 

of each screening instrument. In responding, participants often qualified their 

comments with counter-balancing arguments, e.g. an instrument might be quick 

but not allow in-depth communication, or an instrument might be objective but 

make a patient feel self-conscious. It was likely that instrument preferences 

reflected the best trade-off across such considerations. In this way, our themes 

were reflective of the three circles model of evidence-based decision-making 

proposed by Haynes and colleagues [291], which posits that practitioners take 
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three factors into account in clinical decision-making: research evidence, clinical 

state and circumstances (including clinical setting) and patients’ preferences. 

However, in our study, these considerations were more evident on a whole-of-

group rather than individual practitioner basis.  

This is the first study (to our knowledge) to comprehensively explore GP and PN 

preferences for a range of common frailty screening instruments. A strength of 

our study is the inclusion of participants across age ranges and rurality, a factor 

which enabled us to highlight potential implementation issues with some 

instruments in non-urban contexts.  However, there were some limitations.  With 

the exception of the five administering PNs, participants were speculating about 

the administration of the instruments in practice; few had direct experience of 

them.  Although the number of administering nurses was small (n=5), our 

findings suggested that these nurses rated simple instruments (FQ/P7) as one of 

their top three preferences more often than other participants, perhaps as a direct 

result of their experiences. More studies are needed to reveal how implementation 

of frailty screening instruments will work in clinical practice on the ground. 

Further, for practical reasons, our data collection method included both focus 

groups (GPs) and interviews (PNs). This meant that the PN transcripts were 

somewhat richer than those for the GPs, especially in regard to representing 

individual perspectives. It is also possible that an element of social desirability 

bias may have influenced some participants’ perspectives, especially in regard to 

the focus groups, where senior academic GPs were often present (either as 

facilitator or participants) [279]. Lastly, the GPs in FG1 did not discuss the KC 

during their focus group; instead, two offered their perspectives via email after the 
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fact. This may have had the impact of reducing the total volume of discussion 

included about the KC slightly. 

Conclusion 

If frailty screening is to be initiated and expanded within general practice contexts 

with the aim of providing more responsive care for older people, understanding 

the drivers of practitioner preferences for instruments will constitute an 

important foundational step.  Instruments most preferred by participants were 

the EFS, GFI and KC, all multi-dimensional instruments with relatively high 

perceived clinical utility, feasible fit with the clinical setting and minimal negative 

impact on patients. However, some concerns were raised concerning the 

implementation of the instruments in practice, including the need for formal 

screening in cases where practitioners felt they knew patients to be frail. Going 

forward, practitioners will need to balance the best available evidence against 

practical considerations about fit with context and perceived patient benefit in 

their selection of instruments. Further implementation research on effective 

dissemination of screening, along with provision of practitioner training and 

resources, could provide critical support for such deliberations. 

Chapter 8 concluded the presentation of individual studies within the body of 

work presented in this thesis.  In Chapter 9, I return  to the aim and objectives 

expressed in the Introduction, integrating the key findings of each study in a 

summative sense to draw the major conclusions for the thesis.



 

192 
 

Chapter 9: Integrative Discussion and Conclusion 

 

Overview 

In this chapter, I revisit the aims and objectives of the study in light of the overall 

study findings and previous research, integrating key findings across studies and 

making explicit the main contributions of this thesis to the body of knowledge on 

frailty screening within primary care settings. Lastly, I review the strengths and 

limitations of the overall work and consider implications for future research and 

clinical practice. 

 

Integration Method 

This thesis has addressed the appropriateness of frailty screening in the 

Australian context. Appropriateness was conceptualised as comprising four key 

dimensions: ethics, accuracy, feasibility and acceptability. Seven studies (of which 

three have been published, a further two accepted for publication, and two 

submitted) explored these dimensions, addressing the ethics of screening (see 

Chapter 2), a systematic review of the accuracy of self-reported instruments (see 

Chapter 3), a DTA study (see Chapter 4), implementation of an eFI (see Chapter 

5), GP attitudes to frailty (see Chapter 6), and the feasibility and acceptability of 

screening to both health service providers and patients (see Chapters 7 and 8). A 

mapping of the evidence coverage generated by the results against each research 

objective is shown in Table 9.1. 
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Table 9.1: Evidence Coverage by Research Objective Across Included Studies (Refer Appendix 14a for associated evidence summary) 

 CHAPTER SPECIFICATION/STUDY 

OBJECTIVE/THEME C2 ETHICS C3 SYS. 

REVIEW 

C4 DTA 

STUDY 

C5 EFI 

PAPER 

C6 GP 

ATTITUDES 

C7 FEASIBILITY C8 PREFERENCES 

Objective 1: Assess the Ethical Implications of Frailty Screening 

Prevalence of frailty  * - * - - * - 

Negative outcomes of frailty * - - - * - - 

Prevention of frailty * - - - * - - 

Treatment of frailty * - - - * - * 

Objective 2: Assess the Accuracy of Frailty Screening Instruments Within the Australian General Practice Context 

Accuracy of instruments * * * * * - * 

Objective 3: Assess the Feasibility of Frailty Screening Instruments Within the Australian General Practice Context 

Feasibility of instruments  - * - * * * * 

Self-administration/self-reporting of 

instruments 
- * * - - * * 

Objective 4: Assess the Acceptability of Frailty Screening Instruments Within the Australian General Practice Context 

Acceptability to practitioners - - - * * * * 

Acceptability to patients * - * - * * * 

* Addressed within this chapter 
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An overall mixed-methods approach was adopted across the range of included 

studies, necessitating integration (triangulation) of the key findings at this final 

interpretive stage. As outlined in the Introduction, the method used to triangulate 

the results of the studies included within this thesis is a simplified version of the 

Pillar Integration Process recently proposed by Johnson and colleagues [66].  In 

the final stage of integration, several joint display tables were constructed (see 

Appendices 14a-14d) to summarise the corresponding quantitative and qualitative 

results for each research objective and theme. This version of a joint display 

presents each theme within the central pillar of the table, with related quantitative 

findings displayed on the left and related qualitative or mixed methods findings 

displayed on the right. The supporting evidence is then used to inform discussion 

of the results in light of each corresponding research objective in the following 

section. 

 

Summary of Main Findings 

Objective One: Assess the Ethical Implications of Frailty Screening 

Calls for systematic frailty screening of all older people, and of older people at all 

clinical encounters, have been made in recent times [15,18]. However, the case for 

screening is rarely made within the context of a formal ethical framework. In 

Chapter 2, I evaluated the frailty evidence base against the principles for ethical 

screening developed by Wilson and Jungner for the World Health Organization in 

the late 1960s (Wilson and Jungner, 1968). I found that arguably, the strongest 

evidence to support the case for screening is that frailty is a significant public 

health problem (Principle 1). This is evidenced by its relatively high prevalence 

among community-dwelling older people (approx. one in 10 aged 65+ by FP [8]) 
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and by the elevated risk of negative outcomes that it brings (one to over twofold 

increased risk of falls and fractures, activity limitation, hospitalisation, physical 

limitation and mortality [9]). These findings were echoed in the other studies. For 

example, the DTA study of general practice patients aged 75+ returned a frailty 

prevalence estimate of 17.5% by FP (FI = 48.7%, n = 228; see Chapter 4). In 

addition, GPs across all three of the focus groups emphasised the impact of 

negative outcomes in compounding and further exacerbating frailty in a 

deleterious cycle over time (see Chapter 6). 

The review acknowledged that the frailty evidence base remains at an emergent 

stage. However, of the remaining nine Wilson and Jungner principles, the 

findings indicate that all bar two are substantiated by preliminary evidence 

indicating support for screening rather than opposition. This thesis has addressed 

major gaps in the available literature for two principles: Principle 5, existence of 

suitable screening tests, and Principle 6, existence of acceptable screening tests 

(addressed in depth within this section under Research Objectives 2, 3 and 4). The 

preliminary results suggest that these principles can also be met, assuming some 

important caveats identified in those sections are considered. 

The two principles in dispute (Principle 4: evidence for a latent stage of frailty 

[pre-frailty] amenable to intervention and Principle 7: knowledge of the etiology 

of frailty) essentially highlight that supporting evidence for intervention in pre-

frailty is currently not strong, as also reflected in the fact that no GPs in the  

qualitative study had explicitly attempted to prevent the onset of frailty (Chapter 

6). My conclusion was that screening efforts should be directed towards those who 

are already frail, rather than attempting to focus on those who are pre-frail, for 

whom the intervention pathway is not clear.  
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This recommendation for screening as case-finding (i.e., active identification and 

treatment of at-risk patients) is theoretically midway between those advocating 

screening of all older people and those suggesting delaying screening until the 

evidence base is stronger [15,30,83]. It is not conceptually dissimilar to the 

approach recently adopted within a new UK policy requiring GPs to identify and 

treat moderate to severe frailty among their patients [26,27]. Most GPs in the 

focus groups were open to this approach, but viewed it as potentially labour-

intensive, requiring good integration with existing processes to be successful 

(Chapter 6).  A strong conceptual link between the screening instrument used and 

the ensuing intervention was nominated as an advantage by some GPs in this 

respect. 

Objective Two: Assess the Accuracy of Frailty Screening Instruments 

Within the Australian General Practice Context 

With the completion of the systematic review into self-reported frailty screening 

instruments (see Chapter 3), I demonstrated that, despite a surge in the volume 

of frailty screening research [243,292], little clinically useful information has been 

produced in the five years since data were collected for the last comparable review 

conducted by Clegg and colleagues [31]. Through the review, I identified the 

existence of a critical research gap: few of the many frailty screening instruments 

currently in use worldwide have properly or sufficiently been validated for general 

practice settings, at least in a diagnostic sense. Indeed, to my knowledge, at least 

two—the Kihon Checklist and the Reported Edmonton Frail Scale—have never 

been validated against the Frailty Phenotype or Frailty Index within any published 

study to date. The review did find that several instruments and measures (the 

PRISMA-7, GFI, Self-Reported Health, Self-Reported Physical Activity) met the 
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criteria for sufficient accuracy within general practice settings. However, I also 

found that the included studies tended to be characterised by small samples 

and/or high risk of bias, highlighting a need for additional large, well-designed 

studies on this topic.  

Consequently, to address the research gap identified in the systematic review, I 

designed and conducted the largest (n = 243), most comprehensive published 

DTA study of frailty screening instruments in general practice to date (see Chapter 

4). In this study, I assessed the diagnostic accuracy of several commonly used 

frailty screening instruments against two reference standards (the Frailty 

Phenotype and a self-reported Frailty Index), making a distinction between nurse-

administered (Frail Scale Questionnaire, PRISMA-7, Gait Speed, Edmonton Frail 

Scale, Groningen Frailty Indicator, Polypharmacy, Self-Rated Health and the 

Timed Up and Go) and self-administered (Kihon Checklist, Reported Edmonton 

Frail Scale) instruments. 

The results of that study showed that only two instruments (Kihon Checklist and 

Reported Edmonton Frail Scale) met the criteria for sufficient accuracy, both 

against the Frailty Phenotype as a reference standard, with a further instrument, 

the PRISMA-7, within three percentage points of the threshold. In contrast, no 

instrument met the minimum criteria against the second reference standard, a 

self-reported Frailty Index, a result consistent with previous research conducted 

within primary care settings [161,172]. In general, these results were consistent 

with the few previous comparable published studies on this topic, including a 

finding that the P7 was accurate against FP in two previous studies [58,161]. 

However, I was not able to replicate the finding of one previous study in which 
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GFI was found to be highly accurate against the FP [161], although the study in 

question had a relatively small sample (n = 52). 

Perceived accuracy was an important consideration identified by GP and PN 

participants in their ranking of commonly used screening instruments. Multi-

dimensional instruments (EFS, GFI, KC) were most favoured by participants 

(n=43) over uni-dimensional (GST, TUG) or simple instruments (e.g. P7, FQ).  

Reasons voiced by participants for these preferences indicated that the inclusion 

of specific individual domains aligned more closely with their concept of frailty. 

For example, almost half (44.2%) of all participants identified psycho-social 

elements as an important domain. Instruments without this domain were 

perceived to be lacking by around one-quarter of participants, and potentially 

likely to mis-represent frailty. It is of note that the two most accurate instruments 

against the FP (KC and REFS) in the DTA study were in fact multi-dimensional.  

Lastly, the final exploration of accuracy compared an eFI based on an original 

formulation by Clegg and colleagues [19] with the Frailty Phenotype as reference 

standard. The possibility of using an eFI (or similar electronically based method 

of frailty screening) had been discussed at length by GPs participating in one of 

the focus groups (see Chapter 6). Consequently, I explored this possibility within 

the study reported in Chapter 5, in which the administering PN from the rural 

research site within the DTA study manually extracted specific items from the 

patient eHR of 60 patients participating in the larger DTA study against a 

predesigned template. These items were then used to construct an eFI, which was 

subsequently assessed against FP (constituent data for FP was collected during 

face-to-face patient appointments conducted during the DTA study). The results 

showed that the eFI returned high sensitivity (84.6%) and moderate specificity 
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(78.7%) against the FP (auROC = 0.900), suggesting an acceptable overall level of 

accuracy sufficient for general practice screening purposes. However, as feasibility 

was found to be low (as described in the next section), it was concluded that an 

eFI is likely not pragmatic within Australian general practice until automation can 

be easily enabled. 

Objective Three: Assess the Feasibility of Frailty Screening 

Instruments within the Australian General Practice Context 

Feasibility was defined, for the purposes of this thesis, as the question of whether 

an intervention—in this case, frailty screening—can work in practice [41]. Few 

frailty screening instruments have previously been evaluated for feasibility or 

acceptability to both providers and patients, with even fewer attempts to 

systematically compare the feasibility and acceptability of several frailty 

instruments simultaneously. Consequently, in a series of studies reported in 

Chapters 5 to 8, I explored various aspects of the feasibility of frailty screening 

within Australian general practice. Both speculative and actual feasibility was 

explored in the studies through a range of methods. 

In terms of speculative feasibility, prior to the commencement of the DTA study, 

I addressed this question within the focus groups and interviews with GPs and 

PNs (see Chapters 6 to 8). There was a general view expressed by GPs (n =22) and 

PNs (n = 21) that to be feasible within the busy, time-constrained environment of 

general practice, formal screening would need to integrate well with existing 

workflows rather than be an additional burden for practice staff. Time was viewed 

as a major constraint on feasibility by both professional groups. Time-saving 

measures suggested by participants included integrating instruments within 

existing funded assessments (75+ health assessment, chronic disease 
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management plans), having nurses perform the bulk of screening, having patients 

self-administer frailty screening instruments in the waiting room before their 

appointment, and calculating frailty risk based on patient records rather than 

consultations.  

Perceived feasibility also featured largely with respect to GP and PN opinions on 

the advantages or disadvantages of screening instruments. However, different 

instruments were valued for different aspects of feasibility. While the P7 and FQ 

were viewed by many to be easy to administer on the basis of efficiency, the KC, 

EFS and GFI were seen as potentially taking longer, but integrating more 

effectively with existing assessments. The  GST, TUG and the EFS (for the TUG 

component) were viewed as less feasible due to the space and equipment 

constraints required. Lastly, the KC was identified as potentially less feasible 

within rural areas due to questions on public transport use (which is not readily 

accessible in Australia outside urban settings). 

Actual feasibility was assessed during the DTA study, as reported in Chapter 7. I 

measured time to complete and completion rate for all instruments (except KC 

and REFS, wherein time to complete could not be measured due to inclusion in 

the self-completed demographic survey). I also asked administering nurses 

(n = 5) to rate all instruments on time to complete, space, equipment and skills 

required to administer, and perceived acceptability to the patient and nurse 

(acceptability is reported in the following section). Overall, I found that the 

PRISMA-7 was most feasible, achieving the fastest completion rate and requiring 

minimal space, equipment, skills and time to implement as perceived by the 

administering nurses. I also established that all screening instruments assessed 

were faster to implement than the two reference standards (FP and FI). When 
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considered in light of the space, equipment and skill requirements needed to 

implement the FP in particular, this finding suggests that there are a range of 

instruments available to GPs that may be more suited to the type of rapid 

screening they require [15,21,32,35,58]. 

An additional finding was that nurse-administered instruments returned much 

higher completion rates than the two self-administered instruments (KC, REFS), 

suggesting that there ultimately may be a trade-off between the time gained 

through self-administration and the accuracy of the results obtained. Nurse-

administered instruments returned a data completion rate of over 96%, compared 

with the two self-administered instruments, for which the comparative 

completion rate was 68.3% and 90.9% for the KC and REFS respectively. In 

particular, the most frequent contributor to the non-completion rate for KC was 

self-reported height (17.3%) and weight (9.5%). These results echoed concerns 

expressed by around one-third of participants during discussions with GPs and 

PNs about feasibility of self-reported instruments.  

Lastly, the feasibility of an eFI as an alternative to administered instruments was 

also evaluated within the scope of this study (see Chapter 5). As detailed 

previously, items for the eFI were manually extracted by the PN from the patient 

eHR and used to construct a frailty index that was subsequently compared with 

FP. Although the median extraction time per record was only eight minutes (range 

of 5–20 minutes) as reported by the administering nurse, this duration would 

likely be prohibitive when multiplied across practices with a large number of older 

patients. Further, considering that most administered instruments would take 

approximately this amount of time to complete (or less) in a face-to-face clinical 

scenario, and that the ensuing information would be more up-to-date than the 
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patient record, the relative advantage of a manual eFI is questionable within the 

current Australian context. 

Objective Four: Assess the Acceptability of Frailty Screening 

Instruments within the Australian General Practice Context 

Although instruments may be highly feasible, they are not necessarily highly 

acceptable to health service providers or patients, nor reflect GP or PN preferences 

in a clinical scenario. This was a key finding demonstrated by results obtained 

from the acceptability components of the analyses (see Chapters 7 and 8). For 

example, despite the PRISMA-7 obtaining the highest feasibility ranking of all 

instruments tested, it was not the most preferred instrument (on average) chosen 

by the GPs or PNs participating in the study (see Chapter 8). Only three of 43 total 

participants ranked it first of the seven instruments, and among the five 

administering nurses, four ranked it fifth or lower. The results of the qualitative 

content analysis of provider responses suggest that this discordance may be linked 

to a perception that the PRISMA-7, although considered quick (and thus feasible), 

is not considered particularly clinically useful (and thus not acceptable). This 

pattern was consistent with findings related to preferences. Providers consistently 

showed a strong preference for multidimensional (e.g., EFS, GFI, KC) over 

unidimensional instruments (GST, TUG), with instruments viewed as midway 

between these poles (P7, FQ) also rated around the midpoint in terms of 

preferences. This was likely due to the finding that multi-domain instruments 

were seen by many as aligning closely with the multi-dimensional concept of 

frailty held by many practitioners, integrating well with existing assessments, and 

offering clues for next steps to intervention. In contrast, around one-quarter 

viewed the unidimensional instruments (GST, TUG) as offering no significant 
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advantages beyond that already informally afforded by observing the patient 

mobilising, while generating logistical challenges that could threaten patient 

dignity and safety. 

The distinction between feasibility and acceptability is further highlighted by 

patient responses to the acceptability survey (see Chapter 7). It was surmised in 

Chapter 2 (in the absence of extensive evidence on the topic) that patients would 

be likely to find most frailty screening instruments acceptable, as most were 

designed to be quick and non-invasive. However, this was not necessarily the case. 

In the patient acceptability survey (n = 30), we asked a sub-sample of patient 

participants in the DTA study to rate instruments by ease of completion on a 5-

point Likert scale. Almost overwhelmingly (93.5% of responses), all instruments 

were rated as ‘easy’ or ‘very easy’ to complete. However, patient responses to the 

open-ended question asking for further elaboration on the Likert-scale rank 

revealed that in all likelihood, acceptability was more nuanced than first 

appeared. For example, although the REFs was rated as ‘easy’ or ‘very easy’ to 

complete by 96.2% of patients, comments such as ‘Hated it. Don’t like this—not 

many people would’ and ‘A long list of what you can’t do’ made by patients rating 

it as ‘very easy/easy’ underlines the distinction between feasibility and 

acceptability. Lastly, it is important to acknowledge participants’ negative 

comments about instruments, which, while constituting only a small total number 

of responses, may signal potential problems with administration among some 

patient groups. For example, a minority of participants (7.1% of responses) 

experienced screening as either mentally (REFS, FQ, KC, GFI) or physically 

challenging (GST, TUG). Discussions with GPs and PNs as reported in Chapters 7 

and 8 suggest that these experiences could be attributable to a range of factors, 
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including ambiguous wording/interpretation of instruments and instructions, 

presence of mild cognitive impairment among patients and health conditions that 

make mobility-related tasks challenging. Lastly, the possibility that merely 

engaging in the act of screening might have a negative impact on participants, via 

the creation of negative self-perceptions, was raised by the results. As this was also 

a possibility identified by some practitioners in the study, it should be borne in 

mind by practices considering implementing frailty screening, and appropriate 

strategies identified to manage this eventuality should it arise.   

Lastly, the qualitative and mixed-methods work with GPs and PNs suggest that 

effective practitioner-patient communication may hold the key to successful 

frailty screening and intervention. Patient resistance to conversations about 

healthy ageing, invitations to undertake assessments (and therein screening), and 

to interventions involving exercise were frequently invoked by GPs and PNs as 

potential barriers to successful frailty identification and treatment. Some 

participants felt that certain instruments were more likely than others to support 

effective clinical discussion and break through some of these barriers. For 

example, approximately one-third of participants viewed the inclusion of open-

ended questions within instruments as an advantage, providing an opportunity to 

empower patients to better engage in conversations. However, as one nurse 

identified, such issues need not be prohibitive if screening is undertaken within 

the context of a conversation with the patient that allows sufficient time for more 

in-depth exploration of potential problems once initially identified. 
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Evidence summary by instrument 

Table 9.2 provides an alternative summary of the study findings as they relate to 

individual instruments. As demonstrated in the table, only three instruments met 

or were borderline against the specified diagnostic accuracy thresholds (REFS, 

KC, P7). Of these, only REFS (based on results for  the EFS) and the KC were 

viewed as highly acceptable to practitioners. The P7, although viewed as highly 

efficient, easy to administer and  acceptable to patients, was not viewed as 

particularly clinically useful by providers due to a perception that it was not 

sufficiently comprehensive. Although there was an acknowledgement by some 

that the P7’s simplicity might make it an appropriate first-step in a two-step 

screening and assessment process, there was a feeling that this might unduly draw 

out screening and thus represent an unnecessary duplication of effort.   Lastly, a 

number of instrument-specific issues potentially impacting on practitioner and 

patient acceptability relating to the REFS and KC were identified in the analysis 

that should be taken into account  in  implementation.
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Table 9.2: Evidence Summary by Instrument 

Instrument Ethical 
Accurate 

(Diagnostic) 
Feasible Acceptable to practitioners 

Acceptable to 
patients 

EFS 
Consider accuracy,  

acceptability to 
patients (clock) 

No 
Yes; integration 

with assessments. 
No; logistics 

Most preferred by practitioners 
(Rank: 1/7) 

Clock test may be problematic 
for some; TUG physical 

challenge 

FQ Consider accuracy No Yes; efficient 
4th most preferred by practitioners 

(Rank: 4/7) 
Acceptable; easy to complete 

GFI 

Consider accuracy,  
acceptability to 

patients 
(psychosocial) 

No 
Yes; integration 

with assessments 
3rd most preferred by practitioners 

(Rank: 3/7) 
Contains some sensitive 
psychosocial questions 

GST 
Consider accuracy,  

acceptability to 
patients 

No No; logistics 
Least preferred by practitioners 

(Rank: 7/7) 
Least acceptable to patients; 

physically challenging for some 

KC 
Consider  

acceptability to 
patients 

Yes 
Yes; integration 

with assessments 
2nd most preferred by practitioners 

(Rank: 2/7) 
One item problematic in rural 

areas 

P7 Consider accuracy Borderline  Yes; efficient 
2nd least preferred by practitioners 

(Rank: 6/7) 

Most acceptable to patients; 
perceived as same by 

administering PNs 

REFS* 
Consider 

acceptability to 
patients (clock) 

Yes See EFS 
Not ranked;  

See EFS 
Mentally challenging for some 

TUG 
Consider accuracy,  

acceptability to 
patients 

No No; logistics 
3rd least preferred by practitioners 

(Rank: 5/7) 
Physically challenging for some 

* REFS not evaluated on its own for GP and non-administering PN focus groups/interviews. See results for EFS, except for 
comments related to TUG (included in EFS but not in REFS) 
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Thesis Contributions 

Within this thesis, I have made several notable contributions to the body of 

knowledge on frailty screening in general practice. These include: 

 Based on sample size, number of included instruments and rigour, this 

study is the most comprehensive of published DTA studies to date 

addressing frailty screening within a general practice setting. 

 To my knowledge, this is the first published study to formally assess the 

diagnostic accuracy of the REFS and KC against the FP and FI within any 

context. Further, the DTA study consolidates the evidence base for a range 

of instruments previously assessed against FP and/or FI. 

 The systematic review of the DTA of self-reported frailty screening 

instruments provides a necessary update of research conducted in the five 

years since data collection was finalised on the last authoritative review on 

this topic [31]. 

 The systematic review also revealed the prospect of two novel measures 

(self-reported health and self-reported physical activity) with potential to 

return high diagnostic accuracy against the Frailty Phenotype. 

 The exploration of GP perceptions, attitudes and experiences of frailty and 

frailty screening is one of few published studies worldwide to address this 

issue. Further, the identification of the possible role of age of GP in shaping 

frailty perceptions is a new finding that might be usefully explored further 

in future research. 

 The assessment of the case for frailty screening against Wilson and 

Jungner’s principles for ethical screening is the first explicit evaluation of 

the frailty evidence base against this framework. 
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 The feasibility and acceptability studies presented within this thesis bring 

together for the first time a range of instruments that have not previously 

been compared within a single analysis; the analysis also presents 

acceptability data from both patient and provider perspectives. 

 From an Australian perspective, this body of work includes several 

pioneering studies. The eFI study was the first published DTA assessment 

of a frailty screening instrument ever conducted in Australian general 

practice. Further, the main DTA study will be the largest and most 

comprehensive implemented within Australian general practice to date. 

The qualitative and mixed-methods research with GPs and PNs exploring 

attitudes to frailty as a clinical concept is the first published work in 

Australia on this topic. These studies will set a baseline to inform both 

clinical practice and future frailty screening studies conducted in 

Australian general practice. 

 

Strengths and Limitations 

This section is intended to give a broad overview. Strengths and limitations 

relating to specific aspects of individual research inquiries are addressed in depth 

within each relevant chapter. 

One of the clear strengths of this thesis is its broad scope, an intentional decision 

in light of the theoretical influences of the thesis. This study represents the first 

comprehensive exploration of the implications of the introduction of frailty 

screening into Australian general practice at baseline. The structure of translation 

research frameworks suggested that addressing the question of the 

‘appropriateness’ of screening necessitated simultaneous consideration of ethics, 
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accuracy, feasibility and acceptability. This point was later justified by the study 

findings, in which it was demonstrated that highly feasible instruments were not 

necessarily the most accurate or the most acceptable (and vice versa). Focusing 

the thesis on any one aspect in isolation would have risked these nuances being 

lost. 

A key methodological strength of this thesis is its range and diversity of methods. 

The broad scope of inquiry, together with the complex nature of frailty research, 

implied that a mixed-methods strategy for implementing the research would be 

the best approach. Within each component of the overall research inquiry, the 

optimal method or combination of methods for addressing the individual research 

objectives and sub-objectives were employed. However, wherever possible, results 

were compared and contrasted across multiple lines of inquiry to highlight 

synergy and divergence. In this way, an element of triangulation was built into the 

research process, assisting in overcoming the limitations of individual methods to 

address complex problems [293]. 

An additional strength of this thesis is its strong potential relevance to everyday 

clinical practice, both within Australia and abroad. Like many countries, Australia 

is at a nascent stage of awareness and action on frailty identification and 

treatment within general practice. A guiding principle for all included studies was 

that results should be meaningful and practically useful to Australian GPs and 

their teams. Many aspects of the research inquiry highlighted how frailty 

screening might one day unfold in practice, illuminating potential enablers and 

barriers. Siting the DTA study within the real-world environment of general 

practice clinics, for example, gave strong insight into the practical implications of 

frailty screening within busy clinical settings. Similarly, interviewing a subset of 
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patients as they were attending screening appointments about their experience of 

screening gave a unique opportunity to capture perceptions as they developed. 

The act of interviewing the administering PNs also contributed a perspective on 

screening that was grounded in real-life experience, rather than simply 

hypothetical. These insights were invaluable in considering implications of this 

thesis for research and practice. 

Despite these strengths, some limitations were evident. The first limitation relates 

to the number of frailty screening instruments included within the study. Time 

has witnessed a rapid increase in the development of new frailty screening 

instruments [4], resulting in wide variation and a confusing array of potential 

choices for clinicians. Practicality necessitated that choice of instruments for this 

thesis be restricted to instruments currently in wide use internationally, with 

some claim to validity and which would be appropriate within the Australian 

context. Consequently, some widely used frailty screening instruments, such as 

the Tilburg Frailty Indicator, were not selected for inclusion due to a high 

proportion of European-specific content [126]. Future work might seek to modify 

and validate any such excluded instruments for the Australian general practice 

context. 

Second, the empirical components of this study were conducted in English, with 

health service providers and patients who were highly proficient in English. 

However, older Australians are characterised by strong cultural diversity, with a 

relatively high proportion originating from culturally and linguistically diverse 

backgrounds [294]. The decision to exclude those with poor proficiency in English 

from the DTA study was regrettable, but necessary to ensure validity of the results, 

such that all patients were administered exactly the same instruments. The next 
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steps from this perspective would involve conducting cross-cultural translation 

and adaptation studies for the most populous groups of Australian older migrants 

to determine if the highest performing instruments retain their validity once 

translated. 

Thirdly, there were several limitations associated with both the qualitative and 

mixed methods approaches adopted in this study that may limit the 

generalisability of results to other contexts.  The key limitation in terms of the GP 

analysis was that the GPs were all drawn from the same state within Australia, and 

recruited in part through a snowball technique. Although care was taken to 

diversify the sample with respect to age, sex and rurality, the recruiting method 

increased the possibility that the pool of GPs recruited to the study may have been 

relatively homogenous with respect to some aspects (e.g. attitudes towards care 

provision). For example, the experiences of GPs working in high volume, rapid 

turnover practices would be likely to have been under-represented, and should be 

explored in future research.  Further, we did not seek to verify the results of the 

studies in question via formal member checking with either GPs or PNs, although 

one participant within the GP focus groups did participate in the qualitative 

analysis process and was a contributing author on the published paper. Largely, 

this was an intentional decision. Member checking has long been identified as 

potentially problematic for a variety of reasons [295]; in this instance, as 

discussion of GP approaches to frailty screening and care inevitably focused on 

omissions, it was felt that member checking might open up the article to social 

undesirability bias (e.g. the potential for participants to change their responses to 

be more socially desirable after the fact). Lastly, the sample size for the GP and 
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PN studies was relatively small; replication of the results of the mixed methods 

studies in particular should be a priority for further analyses. 

A final limitation relates to the generalisability of the results. Although the two 

included reviews (see Chapters 2 and 3) encompassed international literature, all 

empirical work was conducted within the Australian general practice context. 

Although it is anticipated that many of the key findings will have practical 

relevance to other settings, the limited number of studies conducted to date, 

especially with regard to GP perspectives on frailty, means it has not been possible 

to fully evaluate these results in light of findings from other contexts. 

Consequently, their generalisability should not be assumed without future 

comparative work conducted in other countries. 

Implications for Clinical Practice 

Screening for the Purpose of Case-finding Older People Who Are Frail 

Should Be Integrated into the 75+ Annual Health Assessment 

As demonstrated in this thesis, both the significance of frailty as a public health 

problem and the potential availability of accurate, feasible and acceptable frailty 

screening instruments suggests a strong case for a more proactive approach to 

frailty identification and management within primary care settings. However, the 

supporting evidence base regarding the efficacy and cost-effectiveness of 

screening is not yet well established, and also subject to significant gaps [296]. 

Further, as noted in Chapter 2, only interventions to reduce frailty status, rather 

than to prevent progression from pre-frailty to frailty, have proven effective to 

date. Given these limitations, the dissertation findings suggest that general 

practitioners should focus on case-finding older people most at risk of negative 
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outcomes (e.g. the already frail) rather than on systematic screening of the older 

population as a whole. 

The introduction of screening as case-finding as an initial step, while stopping 

short of an all-inclusive approach, would surely represent significant progress 

above the current status quo, in which older people are at risk of falling through 

the cracks in modern health and aged care systems [18]. Without a strategic 

approach, there is a strong chance that the traditional medical model in which 

most GPs have been trained—that is, single-disease, and focused on long-term 

management of chronic conditions—will cause them to overlook the often subtle 

signs of frailty [18,21]. This potential for frailty to act as a kind of organising pivot 

around which health systems can reorient towards more person-centred, 

integrated care has been strongly emphasised in previous research [5,243]. 

However, significant challenges remain with respect to its actualisation in 

practice, including health service provider awareness and acknowledgement of 

frailty as a clinically useful concept, high general practice workloads, access to 

reliable methods for identifying and assessing frailty and the ability to translate a 

frailty diagnosis into meaningful action [27]. 

Of these challenges, the question of workload is potentially addressable through 

careful consideration of how frailty screening might be best integrated within 

existing Australian general practice workflows and processes. The results of the 

qualitative work with GPs and PNs indicate two possible options that show some 

promise in this respect. First, there was strong support for integrating 

comprehensive, multi-domain instruments into existing funded assessments such 

as the annual 75+ health assessment. Such instruments were viewed as 

complementary to the existing content of these assessments and reflective of the 
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way assessments are done in practice. In this way, integration of the instruments 

could seemingly be achieved without substantive disruption to practice 

workflows. Of the three instruments I identified as likely to be sufficiently 

accurate, feasible and acceptable within the Australian general practice context 

(the Kihon Checklist, Reported Edmonton Frail Scale and PRISMA-7), the Kihon 

Checklist and the Reported Edmonton Frail Scale most closely fit this bill. The 

PRISMA-7, which was viewed as a rapid, simple screening tool by most 

participants, might best suit the second option for implementation, which was for 

opportunistic, ad hoc screening conducted by GPs within the context of a standard 

consultation. However, it was acknowledged by most that this option would still 

need to be followed by a more comprehensive assessment at a later date. 

GPs and Their Teams May Need to be Provided with Appropriate 

Training and Education to Support the Introduction of Frailty 

Screening 

Although most GPs and PNs who participated in the study I led were open to the 

concept of frailty screening, the findings of this study suggest that implementation 

may be more successful if GPs and their teams are supported with appropriate 

frailty-focused training opportunities and education resources. GPs and PNs in 

commonly expressed the view that they already knew who was frail among their 

patients (or could discern this simply by observing them), thus obviating the need 

for formal screening. I theorised as a consequence that it is possible that 

practitioners are detecting frailty relatively late in its progression, perhaps at a 

point at which disability is also evident. Although intervention is still possible 

even with patients in an advanced state of frailty, GP/PN education could 

emphasise the need for identifying and treating frailty earlier in its progression to 
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detect hidden frailty and outline the benefits of obtaining an objective frailty 

score. 

Beyond highlighting the clinical benefits of frailty identification and assessment, 

education and training could provide GPs and their teams with the latest emerging 

evidence on frailty reversal and treatment, and provide options for intervention 

that align well with existing practice (e.g., referral to allied health providers such 

as exercise physiologists, physiotherapists and nutritionists; referral to 

geriatricians, medication review). A key finding of the focus groups reported in 

Chapter 6 was that GPs had adopted essentially a ‘stabilisation’ approach to the 

treatment of frailty and were seeking to ‘manage’ frailty rather than actively 

reverse it, potentially suggesting a research translation gap that could be further 

addressed through GP training and education. Lastly, my research suggests that 

practitioners may benefit from some guidance on how best to communicate with 

patients effectively on the topic of frailty and healthy ageing. Several GPs 

commented that they found it difficult to motivate older patients about exercise, 

and more generally, that patients could be resistant to discussions about ageing 

and to accepting options such as the 75+ health assessment. Further, it is possible 

that either the process of frailty screening itself and/or a confirmed diagnosis of 

frailty could trigger negative self-perception in patients and associated negative 

impacts on mental health. Training and education could encourage practitioners 

to consider these possibilities and adjust their communication accordingly. 

Implications for Future Research 

Replication and Adaptability of the Research Results 

Reference to the theoretical model of knowledge translation presented in the 

Introduction shows that establishing feasibility, acceptability and efficacy is but 
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an initial step in the implementation of a new strategy such as frailty screening. 

Within the Australian context, the focus should now turn to replicability and 

adaptability. From a validation perspective, more large, well-designed DTA 

studies need to be conducted within primary care contexts to replicate these 

results. For example, ours is the first published study (to my knowledge) to 

validate either the Kihon Checklist or the Reported Edmonton Frail Scale against 

either the Frailty Phenotype or Frailty Index in any setting. Although well 

designed, one study is insufficient to provide a conclusive evidence base; more 

work is required to demonstrate that these results are generalisable to other 

contexts. Further, although feasibility and acceptability objectives increasingly 

feature in the evaluation of frailty screening instruments, the supporting evidence 

base remains small. 

The DTA study presented in Chapter 4 was conducted under controlled conditions 

and in optimal circumstances, but tested only one means of administration for 

each instrument (for KC and REFS, this was self-administration; for the PRISMA-

7, this was nurse-administration). Consequently, a number of unanswered 

questions arise from these results. For example, how does mode of administration 

(self v. other) affect accuracy, feasibility and acceptability of the instruments, if at 

all? Where instruments are not self-administered, what are the implications of 

having different health professions (e.g., PNs, GPs, allied health staff) or lay 

people (reception staff) administer the instruments? When and where should 

patients be approached to conduct screening (before the appointment, in the 

waiting room, during the consultation or within a comprehensive assessment)? 

What role could digital technologies play, if any, in supporting future application 

of these instruments? Future research should address these and related questions, 
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such as identification of the best business models to support the sustainability of 

screening into the future.   

Modification of the Instruments 

Future work might also consider whether key modifications to the existing 

instruments could improve their accuracy, feasibility and acceptability within 

Australian general practice settings. For example, the feasibility study 

demonstrated that in rural areas, the question relating to travelling on public 

transport (included within the Kihon Checklist) may not be applicable, 

contributing to a lower completion rate for this item. A future research project 

might explore whether it is possible to omit this option and retain high diagnostic 

accuracy.  

Further, as participants in the acceptability study highlighted, the wording used 

within the clock exercise included within the REFS is not widely used within the 

Australian context and may have negatively affected patients’ ability to 

comprehend and complete the exercise, lowering patient acceptability. A future 

project could explore the impact of adapting this wording to better suit Australian 

usage. Lastly, a potential issue identified by patients and nurses with the Kihon 

Checklist was its relative lack of flexibility (almost all questions are structured as 

yes/no). Given that the structure of the KC bears some similarity to the structure 

of a Frailty Index [188], it may be possible to structure the answers as 

yes/sometimes/no, with 0.5 points allocated for the ‘sometimes’ option. All these 

considerations could prove a useful line of future research enquiry. 
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Automation of an eFI 

Lastly, results from the pilot study presented in Chapter 5 found that while an eFI 

could accurately and feasibly be harvested from patients’ EHR, the manual 

process entailed is likely too prohibitive for practices with large numbers of older 

patients. Given that the potential for frailty screening based on the patient record 

was viewed as a viable option by GPs (Chapter 6), future research efforts might 

usefully explore how an eFI could be automated within Australian practice 

databases. Although eFIs have previously been widely implemented within the 

UK, key differences between the UK and Australia with respect to regulation, 

connectedness and interoperability of EHRs suggest that a uniquely Australian 

strategy will need to be developed. 

 

Conclusion 

This thesis aimed to assess the appropriateness of the introduction of frailty 

screening in the Australian general practice context, where ‘appropriateness’ 

reflected consideration of what would be ethical, accurate, feasible and acceptable. 

Based on a comprehensive analysis conducted across seven studies, I conclude 

that the most appropriate implementation of frailty screening into Australian 

general practice at the current time would be for case-finding vulnerable older 

patients who are frail and currently at risk of not receiving appropriate and timely 

intervention. Arguably, the most suitable opportunity for performing screening is 

within the context of existing funded assessments, specifically the 75+ health 

assessment. Although I identified three potentially accurate frailty screening 

instruments (Kihon Checklist, Reported Edmonton Frail Scale, PRISMA-7), my 

findings revealed that these instruments may vary with respect to their perceived 
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feasibility and acceptability to providers and patients. Thus, GPs and their teams 

will need to identify the instrument that they feel best fits their particular practice 

context. It should also be noted that further modification may be needed to adapt 

these instruments to best serve clinical utility within the Australian general 

practice context into the future. 
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Appendix 2: Search Syntax, Systematic Review 

 Embase 
(kihon AND check* OR (reported AND edmonton AND frail AND ('scale'/exp OR 
scale)) OR ((frail* OR prefrail*) AND (screen* OR index* OR tool* OR 
instrument*) AND ((self NEXT/5 (evaluat* OR assess* OR diagnos* OR test* OR 
report* OR administ*)) OR survey* OR postal* OR questionnaire* OR 
reported*)))  
 

 PubMed 
((((((frail*[tw]) OR prefrail*[tw])) AND ((((((((((Diagnostic Self Evaluation[mh]) 
OR Self-report*[tw]) OR Postal*[tw]) OR Self-diagnos*[tw]) OR Survey*[tw]) OR 
Questionnaire*[tw]) OR reported*[tw]) OR Self-assess*[tw]) OR Self-test*[tw]) 
OR Self-administ*[tw])) AND ((((screen*[tw]) OR instrument*[tw]) OR 
tool*[tw]) OR index*[tw]))) OR ((Kihon Check*[tw]) OR Reported Edmonton 
Frail Scale*[tw]) 
 

 Scopus 
( ( TITLE-ABS-KEY ( frail*  OR  prefrail* ) )  AND  ( TITLE-ABS-KEY ( ( screen*  
OR  instrument*  OR  tool*  OR  index* ) ) )  AND  ( ( TITLE-ABS-KEY ( self  PRE/5  
( evaluat*  OR  assess*  OR  diagnos*  OR  test*  OR  report*  OR  administ* ) ) )  
OR  ( TITLE-ABS-KEY ( questionnaire*  OR  survey*  OR  postal  OR  reported ) ) 
) )  OR  ( TITLE-ABS-KEY ( ( kihon  AND check* ) ) )  OR  ( TITLE-ABS-KEY ( ( 
reported  AND edmonton  AND frail  AND scale* ) ) )   
 

 Ovid Medline 
o 1. frail$.mp.  
o 2. prefrail$.mp.  
o 3. 1 or 2  
o 4. screen$.mp.  
o 5. test$.mp.  
o 6. instrument$.mp.  
o 7. Reported Edmonton Frail Scale.mp.  
o 8. diagnostic self evaluation/  
o 9. Postal.mp.  
o 10. Self-diagnos$.mp.  
o 11. Survey$.mp.  
o 12. Questionnaire$.mp.  
o 13. Reported.mp.  
o 14. (Self adj5 report$).mp.  
o 15. (Self adj5 assess$).mp.  
o 16. (Self adj5 test$).mp.  
o 17. (Self adj5 administ$).mp.  
o 18. 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17  
o 19. index$.mp.  
o 20. 4 or 5 or 6 or 19  
o 21. Kihon Check$.mp.  
o 22. 7 or 21  
o 23. 3 and 18 and 20  
o 24. 22 or 23  
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 CINAHL 
((TX ((Kihon AND Check*))) OR (TX ((Reported AND Edmonton AND Frail AND 
Scale)))) OR (((TX (frail*)) OR (TX (prefrail*))) AND ((TX (screen*)) OR (TX 
(tool*)) OR (TX (index*)) OR (TX (instrument*))) AND ((TX (self W5 (evaluat* 
OR assess* OR diagnos* OR test* OR adminst* OR report*))) OR (TX 
(questionnaire*)) OR (TX (survey*)) OR (TX (postal)) OR (TX (reported)))) 
 

 Web of Science 

#9 
#8 OR #4 OR #3  
DocType=All document types; Language=All languages; 

#8 
#7 AND #2 AND #1  
DocType=All document types; Language=All languages; 

#7 
#6 OR #5  
DocType=All document types; Language=All languages; 

#6 
TS=(self NEAR/5 (evaluat* OR assess* OR diagnos* OR test* OR report* OR administ*))  
DocType=All document types; Language=All languages; 

#5 
TS=( questionnaire* OR survey* OR postal OR reported )  
DocType=All document types; Language=All languages; 

#4 
TS=( reported edmonton frail scale* )  
DocType=All document types; Language=All languages; 

#3 
TS=( kihon check* )  
DocType=All document types; Language=All languages; 

#2 
TS=( screen* OR instrument* OR tool* OR index* )  
DocType=All document types; Language=All languages; 

#1 
TS=( frail* OR prefrail* )  
DocType=All document types; Language=All languages; 

 

 PsycINFO 

1 
(frail* or prefrail*).mp. [mp=title, abstract, heading word, table of contents, key concepts, 
original title, tests & measures] 

2 
(screen* or instrument* or tool*OR index*).mp. [mp=title, abstract, heading word, table of 
contents, key concepts, original title, tests & measures] 

3 
(questionnaire* or survey* or postal or reported).mp. [mp=title, abstract, heading word, 
table of contents, key concepts, original title, tests & measures] 

4 
(self adj5 (evaluat* or assess* or diagnos* or test* or report* or administ*)).mp. [mp=title, 
abstract, heading word, table of contents, key concepts, original title, tests & measures] 

5 
(kihon and check*).mp. [mp=title, abstract, heading word, table of contents, key concepts, 
original title, tests & measures] 

6 Reported Edmonton Frail Scale.mp. 

7 3 or 4 

8 1 and 2 and 7 

9 5 or 6 or 8 

 

 Pedro 
Searched for frail* and prefrail* in abstract or title 
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 ProQuest Dissertations & Theses Global 
(ab(frail* OR prefrail*) OR ti((frail* OR prefrail*))) AND screen* AND all((self 
PRE/5 (evaluat* OR assess* OR diagnos* OR test* OR report* OR administ*) OR 
questionnaire* OR survey* OR postal)) 
 

 Open Grey 
*frail* AND (screening* OR instrument* OR tool* OR index*) lang:"en" 
 

 Grey Literature Report 

 *frail* 
 



 

247 
 

Appendix 3: Index Test Results Against Reference Standards for Selected Studies, Systematic Review 

Study 

A (TP) B (FP) C (FN) D (TN) Test+ Test- D+ D- (Ref 
Standard) 
Prevalence 

n (%) 

 

RS+/IT+ 
(n) 

RS-/IT+ 
(n) 

RS+/IT- 
(n) 

RS-/IT- 
(n) 

IT+ (n) IT- (n) RS+ (n) RS- (n) Total 

Aeyeung et al : Self-
Reported Exhaustion 

71 177 146 3606 248 3752 217 3783 217 (5.4) 4000 

Aeyeung et al : Self-
Reported Physical 
Activity 

175 596 42 3187 771 3229 217 3783 217 (5.4) 4000 

Braun et al: PRISMA-
7/FP  

2 10 0 40 12 40 2 50 2 (3.9) 52 

Braun et al: FRAIL 
SCALE/FP 

1 4 1 46 5 47 2 50 2 (3.9) 52 

Braun et al: GFI/FP 2 10 0 40 12 40 2 50 2 (3.9) 52 

Braun et al: PRISMA-
7/FI 

9 3 3 37 12 40 12 40 12 (23.1) 52 

Braun et al: FRAIL 
SCALE/FI 

4 1 8 39 5 47 12 40 12 (23.1) 52 

Braun et al: GFI/FI 6 6 6 34 12 40 12 40 12 (23.1) 52 

de Llano et al: 
SRH/FP**  

72 20 283 439 92 722 355 459 355 (43.6) 814 

Dong et al TFI/FP 31 119 11 666 150 677 42 785 42 (5.1) 827 

Dong et al TFI/FI (>.35) 45 116 21 723 161 744 66 839 66 (8.0) 827 

Drubbel et al  211 39 172 216 250 388 383 255 383 (60.0) 638 

Hoogendijk et al: GFI 11 41 4 46 52 50 15 87 15 (11.6) 102 

Hoogendijk et al: 
PRISMA-7 

14 19 1 68 33 69 15 87 15 (11.6) 102 

Hoogendijk et al: Self-
Rated Health 

n.a n.a n.a n.a n.a n.a 15 n.a 15 (11.6) n.a 
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Study 

A (TP) B (FP) C (FN) D (TN) Test+ Test- D+ D- (Ref 
Standard) 
Prevalence 

n (%) 

 

RS+/IT+ 
(n) 

RS-/IT+ 
(n) 

RS+/IT- 
(n) 

RS-/IT- 
(n) 

IT+ (n) IT- (n) RS+ (n) RS- (n) Total 

McCaul et al (Wave 2)^ 913 122 831 3173 1035 4004 1744 3295 1744 (24.4) 5039 

McCaul et al (Wave 3)^ 989 81 561 912 1070 1473 1550 993 1550 (33.8) 2543 

Mijnarends et al 13 8 6 200 21 206 19 208 19 (8.4) 227 

Mossello et al  284 202 96 455 489 548 380 657 380 (36.6) 1037 

Ntanasi et al TFI/FP 58 400 18 1317 458 1335 76 1717 76 (4.2) 1793 

Ntanasi et al TFI/FI 224 234 108 1227 458 1335 332 1461 332 (18.5) 1793 

Orkaby et al 803 412 1618 3729 1215 10828 2421 9622 2421 (20.1) 12043 

Qiao et al  160 180 85 777 340 862 245 957  245 (20.4) 1202 

Roppolo et al 27 92 7 141 119 148 34 233 34 (12.7) 267 

Theou et al: RS = 
SHARE-FI (70) 

1219  228 3667 21948 1447 25615 4886 22176 4886 (18.1)* 27062 

Theou et al: RS = 
SHARE-FI-CGA (44)  

1231 215 3569 22031 1446 25600 4800 22246 4800 (21.6)* 27046 

 

 ^ Frailty Index >0.21 *Unweighted percentage ** Self-reported FP 
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Appendix 4: Diagnostic Test Accuracy Statistics, Systematic Review 

Study 

Index Test 
(Reference 
Standard) 

Sensitivity 
% (95%CI) 

Specificity 
% (95%CI) 

Youden 
Index 

Positive  
Predictive 

Value 
% (95%CI) 

Negative 
Predictive Value 

% (95%CI) 

Likelihood Ratio: 
Positive Test  
LR+  (95%CI) 

Likelihood 
Ratio: Negative 

Test  
LR- (95%CI) 

Aeyeung et al (1) SREx (FP) 33.0 [0.27 - 0.40] 95.3 [0.95 - 0.96] 28.3 28.9 [0.24 - 0.35] 96.1 [0.95 - 0.97] 7.02 [5.57 - 8.95] 0.70 [0.64 - 0.77] 

Aeyeung et al (2) SRPA (FP) 80.6 [0.75 - 0.85] 84.2 [0.83 - 0.85] 64.8 22.7 [0.20 - 0.26] 98.7 [0.98 - 0.99] 5.10 [4.64 - 5.65] 0.23 [0.18 - 0.30] 

Braun et al (1) 
PRISMA-7 
(FP) 

100.0 [0.34 - 1.00] 80.0 [0.67 - 0.89] 
80.0 

16.7 [0.05 - 0.45] 100.0 [0.91 – 1.00] 5.00 [2.87 - 8.70]  0.00 [0.00 - NaN] 

Braun et al (2) FRAIL (FP) 50.0 [0.10 - 0.91] 92.0 [0.81 - 0.97] 42.0 20.0 [0.04 - 0.62] 97.9 [0.89 – 1.00] 6.25 [1.17 - 33.35] 0.54 [0.14 - 2.18] 

Braun et al (3)  GFI (FP) 100.0 [0.34 - 1.00] 80.0 [0.67 - 0.89] 80.0 16.7 [0.05 - 0.45] 100.0 [0.91 – 1.00] 5.00 [2.87 - 8.70]  0.00 [0.00 - NaN] 

Braun et al (4) 
PRISMA-7 
(FI) 

75.0 [0.47 - 0.91] 92.5 [0.80 - 0.97] 
67.5 

75.0 [0.47 - 0.91] 92.5 [0.80 - 0.97] 10.00 [3.21 - 31.15] 0.27 [0.10 - 0.72] 

Braun et al (5)  FRAIL (FI) 33.3 [0.14 - 0.61] 97.5 [0.87 - 1.00] 30.8 80.0 [0.38 - 0.96] 83.0 [0.70 - 0.91] 13.32 [1.64 - 108.25] 0.68 [0.46 - 1.02] 

Braun et al (6)  GFI (FI) 50.0 [0.25 - 0.75] 85.0 [0.71 - 0.93] 35.0 50.0 [0.25 - 0.75] 85.0 [0.71 - 0.93] 3.33 [1.32 - 8.45] 0.59[0.33 - 1.05] 

de Llano et al SRH (FP) 20.3 [0.16 - 0.25] 95.6 [0.93 - 0.97] 15.9 78.3 [0.69 - 0.86] 60.8 [0.57 - 0.64] 4.61 [2.89 - 7.49] 0.83 [0.79 - 0.88] 

Dong et al (1) TFI (FP) 73.8 [0.59 - 0.85] 84.8 [0.82 - 0.87] 58.6 20.7 [0.15 - 0.28] 98.4 [0.97 - 0.99] 4.86 [3.81 - 6.22] 0.31 [0.19 - 0.51] 

Dong et al (2) TFI (FI) 68.2 [0.56 - 0.78] 86.2 [0.84 - 0.88] 54.4 28.0 [0.22 - 0.35] 97.2 [0.96 - 0.98] 4.94 [3.90 - 6.24] 0.37 [0.26 - 0.53] 

Drubbel et al  GFI (FI) 55.1 [0.50 - 0.60] 84.7 [0.79 - 0.89] 39.8 84.4 [0.79 - 0.88] 55.7 [0.51 - 0.61] 3.60 [2.66 - 4.88] 0.53 [0.47 - 0.60] 

Hoogendijk et al 
(1) 

PRISMA-7 
(FP) 

93.3 [0.70 - 0.99]  78.2 [0.68 - 0.86] 
71.5 

42.4 [0.27 - 0.59] 98.6 [0.92 – 1.00] 4.28 [2.81 - 6.50] 0.09 [0.01 - 0.57] 

Hoogendijk et al 
(2) 

GFI (FP) 73.3 [0.48 - 0.89] 52.9 [0.43 - 0.63] 
26.2 

21.2 [0.12 - 0.34] 92.0 [0.81 - 0.97] 1.56 [1.07 - 2.27] 0.51 [0.21 - 1.19] 

Hoogendijk et al 
(3) 

SRH (FP) 85 73 
58.0 

n.a. n.a. n.a. n.a. 

McCaul et al: W2  FRAIL (FI) 52.4 [0.50 - 0.55]  96.3 [0.96 - 0.97]  48.7 88.2 [0.86 - 0.90] 79.2 [0.78 - 0.81] 14.16 [11.81 - 16.92] 0.49 [0.47 - 0.52] 

McCaul et al: W3  FRAIL (FI) 63.8 [0.61 - 0.66]  91.8 [0.90 - 0.93] 55.6 92.4 [0.91 - 0.94]  61.9 [0.59 - 0.64]  7.78 [6.33 - 9.67]  0.39 [0.37 - 0.42] 

Mijnarends et al FRAIL (FP) 68.4 [0.46 - 0.85] 96.2 [0.93 - 0.98] 64.6 61.9 [0.41 - 0.79] 97.1 [0.94 - 0.99] 18.00 [8.45  - 37.47] 0.33 [0.17 - 0.64] 
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Study 

Index Test 
(Reference 
Standard) 

Sensitivity 
% (95%CI) 

Specificity 
% (95%CI) 

Youden 
Index 

Positive  
Predictive 

Value 
% (95%CI) 

Negative 
Predictive Value 

% (95%CI) 

Likelihood Ratio: 
Positive Test  
LR+  (95%CI) 

Likelihood 
Ratio: Negative 

Test  
LR- (95%CI) 

Mossello et al  FPQ (FP) 74.7 [0.70 - 0.79]  69.3 [0.66 - 0.73]  44.0 58.4 [0.54 - 0.63]  82.6 [0.79 - 0.86]  2.43 [2.14 - 2.77] 0.37 [0.30 - 0.44]  

Ntanasi et al (1) TFI (FP) 76.3 [0.66 - 0.85] 76.7 [0.75 - 0.79] 53.0 12.7 [0.10 - 0.16] 98.7 [0.98 - 0.99] 3.28 [2.81 - 3.81] 0.31 [0.21 - 0.46] 

Ntanasi et al (2) TFI (FI) 67.5 [0.62 - 0.72] 84.0 [0.82 - 0.86] 51.5 48.9 [0.44 - 0.54] 91.9 [0.90 - 0.93] 4.22 [3.67 - 4.84] 0.38 [0.33 - 0.45] 

Orkaby et al MSOF (FI) 33.2 [0.31 - 0.35] 95.7 [0.95 - 0.96] 28.9 66.1 [0.63 - 0.69] 85.1 [0.84 - 0.86] 7.72 [6.94 - 8.65] 0.70 [0.68 - 0.72] 

Qiao et al  CFAI (FI) 65.3 [0.59 - 0.71] 81.2 [0.79 - 0.84] 46.5 47.1 [0.42 - 0.52] 90.1 [0.88 - 0.92] 3.47 [2.96 - 4.08] 0.43 [0.36 - 0.51] 

Roppolo et al TFI (FP) 79.4 [0.63 - 0.90] 60.5 [0.54 - 0.67] 39.9 22.7 [0.16 - 0.31] 95.3 [0.91 - 0.98]  2.01 [1.59 - 2.54] 0.34 [0.17 - 0.66] 

Theou et al: RS = 
SHARE-FI (70 
item) 

FRAIL (FI) 25.9 [0.24 - 0.26] 99.0 [0.99 - 0.99] 24.9 84.2 [0.82 - 0.86] 85.7 [0.85 - 0.86] 24.90 [21.14 - 27.86] 0.76 [0.75 - 0.77] 

Theou et al: RS = 
SHARE-FI-CGA 
(44 item) 

FRAIL (FI) 25.6 [0.24 - 0.27] 99.0 [0.99 - 0.99] 24.6 85.1 [0.83 - 0.87] 86.0 [0.86 - 0.87] 25.60 [23.04 - 30.57] 0.75 [0.74 -0.76] 

 
aCGA, abbreviated Comprehensive Geriatric Assessment. CI, 95% Confidence Interval. CFAI, Comprehensive Frailty Assessment Instrument. CFVI, Clinical Functional 
Vulnerability Index. CGA, Comprehensive Geriatric Assessment. FI, Frailty Index. FP, Frailty Phenotype. FPQ, Frailty Postal Questionnaire. FRAIL, FRAIL Scale. GFI, 
Groningen Frailty Index. G8, Geriatric 8. MSOF, Modified Study of Osteoporotic Fracture Frailty Score. PRISMA-7, Program of Research on Integration of Services for the 
Maintenance of Autonomy 7 Instrument. SREx, Self-Reported Exhaustion. SRH, Self-Rated Health. SRPA, Self-Reported Physical Activity. TFI, Tilburg Frailty Index, VES-
13, Vulnerable Elders Survey. 
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Appendix 5: Adelaide Frailty Index (SEARCH Tool) used in DTA Study 
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Appendix 6: Participant Information Sheet, DTA Study  
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Appendix 7: Participant Consent Form, DTA Study  
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Appendix 8: Multiple Imputation Details, DTA Study 

Input variables included in analysis: 

 EFSSCORE : Total EFS Score 

 EFSTUG : Timed Up and Go score (seconds) 

 FRAILSSCORE: Total FRAIL Questionnaire score 

 GFISCORE: Total GFI score 

 KIHONSCORE: Total KIHON Checklist score 

 MEANGSTPSEC: Mean GST per second 

 P7SCORE : Total PRISMA-7 Score 

 POLYFNF: Polypharmacy (5+ meds) as a binary variable   

 REFSSCORE : Total REFS score 

 SCEFSSRH: Self-rated health as a binary variable 

 AGE85PLUS: Age as a binary variable (85 plus/Under 85) 

 SEX: Gender 

 HIGHSCHOOLPLUS: Education as binary variable (completed high 

school or higher) 

 AFIPA1: Low physical activity indicator, AFI (sedentary behaviour) 

 AFIPA2: Low physical activity indicator, AFI ( 

 AFIPA3: Low physical activity indicator, AFI 

 FRIEDPA: Low physical activity indicator, FRIED  
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Appendix 9a: Participant Flow Diagrams, DTA Study: Frailty 
Phenotype as Reference Standard 

 

Note. Abbreviations: Frail [F], Not Frail [NF],  Edmonton Frail Scale [EFS], FRAIL 

Questionnaire [FQ], Gait Speed Test [GST], Groningen Frailty Indicator [GFI], Kihon 

Checklist [KC], Polypharmacy [POLY], PRISMA-7 [P7], Reported Edmonton Frail Scale 

[REFS], Self-Rated Health [SRH] and Timed Up and Go [TUG]) 
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Appendix 9b: Participant Flow Diagrams, DTA Study: Frailty Index as 
Reference Standard 

 

Note. Abbreviations: Frail [F], Not Frail [NF],  Edmonton Frail Scale [EFS], FRAIL 

Questionnaire [FQ], Gait Speed Test [GST], Groningen Frailty Indicator [GFI], Kihon 

Checklist [KC], Polypharmacy [POLY], PRISMA-7 [P7], Reported Edmonton Frail Scale 

[REFS], Self-Rated Health [SRH] and Timed Up and Go [TUG]
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Appendix 10: Frailty Status by Index Tests and Reference Standards, DTA Study (n=228) 

Index Test Frailty Phenotype Frailty Index 

 Frail Not Frail Total Frail Not Frail Total 

 n n n n n n 

Edmonton Frail Scale ≥ 8       

Frail 6 3 9 8 1 9 

Not Frail 34 185 219 103 116 219 

FRAIL Questionnaire ≥ 3       

Frail 12 11 23 22 1 23 

Not Frail 28 177 205 89 116 205 

Gait Speed ≤0.8 m/s       

Frail 28 43 71 53 18 71 

Not Frail 12 145 157 58 99 157 

Groningen Frailty Indicator ≥ 4       

Frail 27 53 80 61 19 80 

Not Frail 13 135 148 50 98 148 

Kihon Checklist ≥ 7       

Frail 34 50 84 70 14 84 

Not Frail 6 138 144 41 103 144 

Polypharmacy ≥5 meds       

Frail 29 59 88 65 23 88 

Not Frail 11 129 140 46 94 140 

PRISMA-7 ≥ 3       

Frail 31 48 79 61 18 79 

Not Frail 9 140 149 50 99 149 
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Index Test Frailty Phenotype Frailty Index 

 Frail Not Frail Total Frail Not Frail Total 

 n n n n n n 

Reported Edmonton Frail Scale ≥ 8       

Frail 35 46 81 65 16 81 

Not Frail 5 142 147 46 101 147 

Self-Rated Health (Fair/Poor)       

Frail 25 12 37 35 2 37 

Not Frail 15 176 191 76 115 191 

Timed Up and Go > 10 sec.       

Frail 33 93 126 83 43 126 

Not Frail 7 95 102 28 74 102 
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Appendix 11a: Complete Case Analysis:  Index Tests by Frailty Phenotype (n=174), DTA Study 

By Frailty Phenotype (3+ criteria, Frail = 31, 17.8%) 

 Frailty  

n (%) 

Sensitivity  

% (95% CI) 

Specificity 

% (95% CI) 

PPV NPV LR+ LR- Youden 

Index 

auROC 95% 

CI 

Edmonton Frail Scale ≥ 8 4 (2.3) 9.7 (2.0 – 25.8) 99.3 (96.2 – 100.0) 75.0 83.5 13.8 0.9 9.0 0.913 0.862 – 0.963 

FRAIL Questionnaire ≥ 3 13 (7.5) 29.0 (14.2 – 48.0) 97.2 (93.0 – 99.2) 69.2 86.3 10.4 0.7 26.2 0.892 0.829 – 0.955 

Gait Speed ≤0.8 m/s 60 (34.5) 71.0 (52. 6 – 85.8) 75.2 (67.5 – 81.8)   36.7 92.7 2.9 0.4 46.2 0.859 0.790 – 0.927 

Groningen Frailty Indicator ≥ 4 52 (29.9) 67.7 (48.6 – 83.3) 78.3 (70.7 –  84.8) 40.4 91.8 3.1 0.4 46.0 0.856 0.793 – 0.918 

Kihon Checklist ≥ 7 48 (27.6) 90.3 (74.3 – 98.0) 86.0 (79.2 – 91.2) 58.3 97.6 6.5 0.1 76.3 0.932 0.878 – 0.986 

Polypharmacy ≥5 meds 63 (36.2) 77.4 (58.9 – 90.4) 72.7 (64.7 – 79.8) 38.1 93.7 2.8 0.3 50.1 0.831 0.761 – 0.901 

PRISMA-7 ≥ 3 60 (34.5) 77.4 (58.9 – 90.4) 74.8 (66.9 – 81.7) 40.0 93.9 3.1 0.3 52.2 0.918 0.874 – 0.962 

Reported EFS ≥ 8 51 (29.3)  83.9 (66.3 – 94.6) 82.5 (75.3 – 88.4) 51.0 95.9 4.8 0.2 66.4 0.919 0.876 – 0.963 

Self-Rated Health (Fair/Poor) 29 (16.7)  61.3 (42.2 – 78.2)  93.0 (87.5 – 96.6) 65.5 91.7 8.8 0.4 54.3 0.884 0.817 – 0.951 

Timed Up and Go > 10 sec. 95 (54.6) 83.9 (66.3 – 94.6) 51.8 (43.3 – 60.2) 27.4 93.7 1.7 0.3 35.7 0.861 0.778 – 0.943 

Note. . PPV = Positive predictive value. NPV = Negative predictive value. LR+ = Positive likelihood ratio. LR- = Negative likelihood ratio. auROC 

= Area under the Receiver Operator Curve   
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Appendix 11b: Complete Case Analysis:  Index Tests by Adelaide Frailty Index (n=174) 

By Adelaide Frailty Index (AFI  >  0.21, Frail = 79, 45.4%) 

 Frailty 

n (%) 

Sensitivity  

% (95% CI) 

Specificity 

% (95% CI) 

PPV NPV LR+ LR- Youden 

Index 

auROC 95% 

CI 

Edmonton Frail Scale ≥ 8 4 (2.3) 0.0 (0.0 – 3.8) 94.9 (87.5 – 98.6) 0.0 44.1 0.0 1.1 - 0.888 0.839 – 0.936 

FRAIL Questionnaire ≥ 3 13 (7.5) 16.5 (9.1 – 26.5) 100.0 (96.2 – 100.0) 100.0 59.0 - 0.8 16.5 0.820 0.754 – 0.886 

Gait Speed ≤0.8 m/s 50 (28.7) 44.3 (33.1 – 55.9) 84.2 (75.3 – 90.9) 70.0 64.5 2.8 0.7 28.5 0.741 0.667 – 0.816 

Groningen Frailty Indicator ≥ 4 52 (29.9) 51.9 (40.4 – 63.3) 88.4 (80.2 – 94.1) 78.9 68.9 4.5 0.5 40.3 0.821 0.758 – 0.885 

Kihon Checklist ≥ 7 48 (27.6) 55.7 (44.1 – 66.9) 95.8 (89.6 – 98.8) 91.7 72.2 13.2 0.5 51.5 0.898 0.852 – 0.944 

Polypharmacy ≥5 meds 63 (36.2) 60.8 (49.1 – 71.6) 84.2 (75.3 – 90.9) 76.2 72.1 3.9 0.5 45.0 0.776 0.704 – 0.848 

PRISMA-7 ≥ 3 60 (34.5) 57.0 (45.3 – 68.1) 84.2 (75.3 – 90.9) 75.0 70.2 3.6 0.5 41.2 0.846 0.789 – 0.904 

Reported EFS  ≥ 8 51 (29.3) 55.7 (44.1 – 66.9)  92.6 (85.4 – 97.0) 86.3 71.5 7.6 0.5 48.3 0.866 0.813 – 0.920 

Self-Rated Health (Fair/Poor) 29 (16.7) 34.2 (23.9 – 45.7) 97.9 (92.6 – 99.7) 93.1 64.1 16.2 0.7 32.1 0.759 0.687 - 0.832 

Timed Up and Go > 10 sec. 95 (54.6) 77.2 (66.4 – 85.9) 64.2 (53.7 – 73.8) 64.2 77.2 2.2 0.4 41.4 0.797 0.730 – 0.865 

Note. . PPV = Positive predictive value. NPV = Negative predictive value. LR+ = Positive likelihood ratio. LR- = Negative likelihood ratio. auROC 

= Area under the Receiver Operator Curve 
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Appendix 12a: Indicative ROC Curves, DTA Study: Indicative ROC 
Curve, Index Tests Against Frailty Phenotype 

 

 

Note. Results shown for Imputation Round 10  
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Appendix 12b: Indicative ROC Curves, DTA Study: Indicative ROC 
Curve, Index Tests Against Frailty Index 

 

Note. Results shown for Imputation Round 10 
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Appendix 13: Instrument Comparison Table, DTA Study 

 Reference 
Standards 

Index tests 

Item Description FP AFI EFS FQ P7 GFI GST KC POLY REFS SRH TUG 
             
Modifications:  PASE/ 

PPAI 
used to 
measure 
physical 
activity 
instead 
of 
MLTQ 

39 
items 
used 
instead 
of 40 

None None None None None Administered 
height & 
weight used 
instead of 
self-reported 

None None None None 

Threshold used to define frailty: ≥ 3 
criteria 

>  0.21 
(39 
items) 

≥ 8 
points 

≥ 3 
criteria 

≥ 3 
questions 

≥ 4 
points 

≤0.8 
m/s 

≥ 7 points ≥ 5 
meds 

≥ 8 
points 

(Fair 
or 
Poor) 

> 10 
sec 

             
Activity Limitation and ADLs   *  * *  *  *   
Reports activity limitation 
(general) 

  *  *   *  *   

Reports activity limitation 
(specific activities) 

     *  *     

             
Cognition & Memory  * *   *  *  *   
Clock test (objective measure)   *       *   
Reports issues with memory  * *   *  *  *   
             
Co-Morbidities  *  *         
Reports specific co-morbidities  *  *         
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 Reference 
Standards 

Index tests 

Item Description FP AFI EFS FQ P7 GFI GST KC POLY REFS SRH TUG 
             
Demographics     *        
Reports age (>85)     *        
Reports gender (male)     *        
             
Exhaustion * *  *    *     
Reports 
exhaustion/tiredness/low energy 

* *  *    *     

Reports poor sleep quality  *           
             
Falls & Balance  *      *     
Reports issues with falls or 
balance 

 *      *     

             
Hearing  *    *       
Reports problems with hearing  *    *       
             
Health Service Use   *       *   
Reports recent hospital 
admission/s 

  *       *   

             
Incontinence (Urinary)  * *       *   
Reports urinary incontinence  * *       *   
             
Medications  * *   *   * *   
Reports taking ≥ 4 medications      *       
Reports taking ≥ 5 medications  * *      * *   
             
Mobility * * * * *  * *    * 
Timed Up and Go (objective 
measure) 

  *         * 

Walking/gait speed (objective 
measure) 

* *     *      
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 Reference 
Standards 

Index tests 

Item Description FP AFI EFS FQ P7 GFI GST KC POLY REFS SRH TUG 
Reports difficulty walking a 
specified distance 

 *  *    *  *   

Reports difficulty walking up 
steps 

   *    *  *   

Reports slow walking speed  *           
Reports using mobility aid      *        
             
Oral health & swallowing  *      *     
Reports difficulty 
swallowing/choking 

       *     

Reports dry mouth        *     
Reports pain/difficulty when 
chewing 

 *      *     

Reports problems with dentures  *           
             
Pain  *           
Reports recent bodily pain  *           
Reports pain in feet  *           
             
Physical activity * *           
Reports low levels physical 
activity 

* *           

             
Psychosocial issues  * *   *    *   
Reports anxiety  *    *       
Reports 
depression/sadness/emptiness 

 * *   *    *   

Reports feeling 
lonely/abandoned/misses others 

     *       

             
Requires assistance     *        
Reports needing help from others     *        
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 Reference 
Standards 

Index tests 

Item Description FP AFI EFS FQ P7 GFI GST KC POLY REFS SRH TUG 
Self-rated health/fitness  * *   *    * *  
Self-rated physical fitness      *       
Self-rated health  * *       * *  
             
Social support & isolation   *  *   *  *   
Reports level of access/frequency 
social support 

  *  *   *  *   

Reports social isolation      *  *     
             
Vision  *    *       
Reports problems with vision  *    *       
             
Weakness * *           
Low grip strength (objective 
measure) 

*            

Reports weakness in hands  *           
Reports weakness in feet  *           
             
Weight loss and nutrition * * * *  *  *     
Reports eating less recently  *           
Reports general weight loss  * * *    *  *   
Reports low BMI        *     
Reports unintentional weight loss *     *       
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Appendix 14:  Comparison of Frailty Status According to eFI and 
Phenotype, EFI Study  

 

 Fried Phenotype 

Frail Not Frail† Total 

eFI Frail 11 10 21 

Not Frail 2 37 39 

Total 13 47 60 

† Includes Robust and Pre-Frail participants 
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Appendix 15: Question Guide: GP Focus Groups and PN Interviews 

 

 

Perceptions of, and Attitudes to, Frailty and Frailty Screening 

 

What is your understanding of the concept of frailty? How would you 

define it from a clinical perspective? 

When would you say that someone is frail? 

What is your understanding of how frailty develops? How does it 

progress? 

What, if anything, can be done to prevent people from becoming frail? 

What can be done once a person is frail?  

What can GPs (and other HCPs) do to improve care of pre frail and frail 

persons?  

Can you describe your attitude towards the concept of frailty screening? 

Under what circumstances if any do you feel it would be useful?  

What experience if any with frailty screening have you had in your 

practice?  

If a tool indicated a patient to be frail, what would the logical next steps 

be for you?  
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Appendix 16: Time to complete, Nurse-Administered Instruments and 
Reference Standards, Feasibility Study 

Instrument Time to administer (min)# 

n=243 (% of row total) 

Index Tests (Nurse-

Administered) 

< 5 5 to < 10 10 to < 20 20+  

      

Edmonton Frail Scale 170 (78.3) 46 (21.2) 1 (0.5) 0 (0.0)  

FRAIL Questionnaire 211 (91.7) 19 (8.3) 0 (0.0) 0 (0.0)  

Gait Speed  164 (82.8) 33 (16.7) 1 (0.5) 0 (0.0)  

Groningen Frailty Indicator 207 (88.8) 24 (10.3) 2 (0.9) 0 (0.0)  

PRISMA-7 225 (98.3) 3 (1.3) 1 (0.4) 0 (0.0)  

      

Reference Standards      

      

Frailty Index (Self-Reported) 9 (4.1) 112 (51.1) 68 (31.1) 30 (13.7)  

Frailty Phenotype 1 (0.5) 36 (17.5) 131 (63.6) 38 (18.4)  

      

# Excludes cases where time was not recorded (i.e. missing).
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Appendix 17: Number (% ) of participants identifying each sub-theme by instrument, GP/PN Acceptability Study 

 Instrument: number (%) of participants identifying sub-theme) 

Theme/Sub-Theme EFS FQ GFI GST KC P7 TUG TOTAL 

Theme: Instruments need to support clinical decision making   

Practitioner confidence in the instrument (-) 13 (30.2) 28 (65.1) 19 (44.2) 13 (30.2) 12 (27.9) 28 (65.1) 20 (46.5) 41 (95.3) 

Practitioner confidence in the instrument (+) 23 (53.5) 9 (20.9) 19 (44.2) 2 (4.7) 14 (32.6) 8 (18.6) 6 (14.0) 34 (79.1) 

Does not support new insights into patient 
condition (-) 

3 (7.0) 4 (9.3) 2 (4.7) 13 (30.2) 6 (14.0) 5 (11.6) 10 (23.3) 28 (65.1) 

Supports new insights into patient condition 
(+) 

10 (23.3) 11 (25.6) 5 (11.6) 9 (20.9) 10 (23.3) 4 (9.3) 14 (32.6) 29 (67.4) 

Poor links to intervention (-) 2 (4.7) 2 (4.7) 1 (2.3) 2 (4.7) 2 (4.7) 1 (2.3) 0 (0.0) 8 (18.6) 

Good links with intervention (+) 6 (14.0) 3 (7.0) 4 (9.3) 0 (0.0) 3 (7.0) 1 (2.3) 1 (2.3) 12 (27.9) 

Theme: Instruments need to fit feasibly with the setting   

Low ease of administration (-) 18 (41.9) 3 (7.0) 13 (30.2) 17 (39.5) 9 (20.9) 1 (2.3) 6 (14.0) 32 (74.4) 

High ease of administration (+) 15 (34.9) 16 (37.2) 12 (27.9) 17 (39.5) 9 (20.9) 18 (41.9) 13 (30.2) 36 (83.7) 

Logistical aspects of clinical setting (-) 8 (18.6) 1 (2.3) 1 (2.3) 15 (34.9) 5 (11.6) 1 (2.3) 11 (25.6) 22 (51.2) 

Logistical aspects of clinical setting (+) 2 (4.7) 3 (7.0) 4 (9.3) 3 (7.0) 1 (2.3) 2 (4.7) 1 (2.3) 10 (23.3) 

Poor alignment with practice routines (-) 1 (2.3) 1 (2.3) 3 (7.0) 4 (9.3) 0 (0.0) 1 (2.3) 4 (9.3) 11 (25.6) 

Good alignment with practice routines (+) 20 (46.5) 10 (23.3) 13 (30.2) 7 (16.3) 14 (32.6) 8 (18.6) 8 (18.6) 33 (76.7) 

Theme: Instruments need to support patient-centred care 

Low acceptability to patients (-) 9 (20.9) 6 (14.0) 11 (25.6) 12 (27.9) 5 (11.6) 1 (2.3) 10 (23.3) 26 (60.5) 

High acceptability to patients (+) 8 (18.6) 3 (7.0) 4 (9.3) 1 (2.3) 4 (9.3) 7 (16.3) 2 (4.7) 17 (39.5) 

Does not preserve duty of care (-) 0 (0.0) 0 (0.0) 1 (2.3) 9 (20.9) 1 (2.3) 0 (0.0) 5 (11.6) 10 (23.3) 

Preserves duty of care (+) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.0 (0.0) 

Does not support effective communication (-) 6 (14.0) 6 (14.0) 11 (25.6) 1 (2.3) 8 (18.6) 5 (11.6) 2 (4.7) 20 (46.5) 

Supports effective communication (+) 5 (11.6) 1 (2.3) 10 (23.3) 1 (2.3) 12 (27.9) 2 (4.7) 2 (4.7) 22 (51.2) 
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Appendix 18a: Integrated Evidence Pillar for Objective 1 (Ethics of 
Screening) 

QUANT THEME QUAL/MIXED 

OBJECTIVE 1: Assess the Ethical Implications of Frailty Screening 

 Frailty prevalence rate of 
9.9% (based on FP criteria) 
among community-
dwelling older adults aged 
65 years and over (95% 
CI=9.6–10.2%; 15 studies; 
44,894 participants) 
(Collard et al., 2012) (C2) 

 Frailty prevalence was 
17.5% (56.6% pre-frail), and 
48.7% (29.0% pre-frail) 
according to the FP and AFI 
respectively for 75+(C4) 

 By FP, 12 (20.0%) were 
robust; 35 (58.3%) were 
pre-frail and 13 (21.7%) 
were frail. By the eFI, 21 
(35.0%) participants were 
frail for 75+. (C5) 

 Frailty prevalence was 
17.2% (n=41) by FP and 
50.0% (n=120) according to 
FI for 75+. (C7) 

 
Prevalence of 
frailty among 
older people  

 

Not raised 

 Significantly elevated risk 
of falls and fractures (1.2- to 
2.8-fold), activity limitation 
(1.6- to 2.0-fold), 
hospitalisation (1.2- to 1.8-
fold); physical limitation 
(1.5- to 2.6-fold) and 
mortality (1.8- to 2.3-fold) 
(Vermeiren et al., 2016).” 
(p64) (C2) 

 “Many studies have 
demonstrated that being 
frail adds significantly to 
individual health care 
expenditure. One recent 
French study put this figure 
at around €750 and €1500 
additional euros (approx. 
$876 and $1752 USD) of 
ambulatory health 
expenditure for pre-frail 
and frail individuals 
respectively (Sirven and 
Rapp, 2017).” (C2) 

Negative 
outcomes of 

frailty 

 Participants generally 
understood frailty as a 
worsening cycle of decline over 
time, characterised by a series 
of negative outcomes.(C6) 

 Participants described patients 
as having a significantly 
elevated risk for negative 
outcomes including 
hospitalisation, falls, fractures, 
institutionalisation, illness, 
disease and malnutrition. As 
one GP noted: [It’s] more of a 
vulnerable kind of state … that 
… leads to greater consequence 
in terms of illness and disease. 
(Female GP, FG2) (C6) 
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QUANT THEME QUAL/MIXED 

 “Previous research has 
suggested the existence of a 
state termed “pre-frailty”, 
thought to be an 
intermediate stage between 
non-frail and frail (Fried et 
al., 2001; Fairhall et al., 
2015a)… However, not all 
pre-frail older adults will 
progress to frailty” (C2) 

 “Although the evidence is 
still developing, our 
understanding of the 
natural history and etiology 
of frailty is advancing. A 
number of studies have 
explored the origins and 
development of frailty along 
with the biological 
mechanisms that may be 
driving its progression 
(Chen et al., 2014; Fried et 
al., 2001; Xue, 2012; Lang 
et al., 2009).” (C2) 

Prevention of 
frailty 

 Few GPs reported having 
actively intervened to prevent 
the onset of frailty. GPs 
described hypothetical 
scenarios in which they possibly 
could have applied measures to 
address frailty, but did not – 
that is, they spoke in terms of 
what could be done rather than 
what had been tried. (C6) 

 As commented on by one GP: A 
lot of our answers are more 
about how we manage frailty 
when it’s obviously in front of 
us … and so I don’t really know 
how to prevent frailty … 
(Female GP, FG3) (C6) 

 Some GPs acknowledged that 
recognising frailty subjectively 
on the basis of visible physical 
indicators might result in 
missed opportunities to address 
frailty earlier… GPs who 
expressed this sentiment also 
expressed a sense of frustration 
that they may have been able to 
prevent the onset of frailty if 
appropriate intervention had 
been employed earlier. (C6) 

 The possibility of universal 
screening – in the sense of 
making screening available to 
everyone of a certain age – was 
viewed by some as potentially 
useful in predicting risk of 
frailty before its onset. 
Perceived advantages included 
the ability to avert negative 
outcomes, the ability to screen 
infrequent attendees at the 
practice, the ability to identify 
patients at risk of frailty who 
otherwise appeared well and the 
possibility of using screening 
results as a means of patient 
motivation. There was no 
consensus regarding when 
universal screening should 
start, with the broad age range 
proposed being 50–75 years. 
(C6) 

 “Of six identified RCTs 
explicitly adopting FP 

Treatment of 
frailty 

 No participants described 
frailty as being multidirectional 
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QUANT THEME QUAL/MIXED 

criteria (Cameron et al., 
2013; Cesari et al., 
2015;Kim et al., 2015; Li et 
al., 2010; Ng et al., 2015; 
Tarazona-Santabalbina et 
al., 2016), five 
demonstrated a statistically 
significant reduction in the 
frailty level of the 
intervention group, either 
through a reduction in the 
prevalence of frailty or in 
the number of frailty 
criteria observed.” (C2) 

 “All older adults with frailty 
should be considered as 
candidates for treatment, 
provided any individual 
vulnerabilities are taken 
into account. The evidence 
indicates that even frail 
adults of advanced age can 
benefit from a personalised, 
exercise-based program 
(Dent et al., 2017).” (C2) 

(i.e. can both improve and 
worsen) or reversible unless 
prompted by the interviewer. 
(C6) 

 Some GPs commented on the 
perceived rate of decline of their 
patients when discussing the 
progression of frailty. GPs 
differed with respect to how 
quickly they perceived the 
general rate of decline to be, 
although there was no 
systematic variation across 
focus groups. While some 
described frailty as ‘slow 
gradual decline’, others 
reported noticing ‘sudden’ 
change. GPs in FG1 
acknowledged that this 
perception was likely related to 
how frequently they saw the 
patients, reinforcing the 
importance of continuity of care 
(C6) 

 Some GPs felt that targeted 
screening in the sense of case-
finding for patients who were 
already frail might also prove 
useful. Targeted screening was 
generally viewed as a more 
intensive exercise that echoed 
the typical signs mentioned by 
GPs in recognising frailty. (C6) 

 Frailty management focused on 
stabilisation rather than 
reversal. Management 
strategies raised by GPs centred 
on modifying key patient 
lifestyle behaviours to improve 
aspects of the patient’s 
condition. These included 
encouraging physical activity, 
resistance training and healthy 
nutrition; addressing falls and 
balance; and managing 
medications. Strategies 
addressing social isolation were 
seen as particularly useful. (C6) 

  ‘GP as gateway’ Key services 
for referral included exercise 
physiologists, physiotherapists, 
Falls and Balance Clinics and 
Community Programs. (C6) 
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QUANT THEME QUAL/MIXED 

 Lastly, for just over a quarter of 
participants (27.9%), a clear 
link to an intervention from the 
structure and content of the 
screening instrument was held 
to be an advantage (C8) 
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Appendix 18b: Integrated Evidence Pillar for Objective 2 (Accuracy of 
Screening) 

QUANT THEME QUAL/MIXED 

OBJECTIVE 2: Assess the Accuracy of Frailty Screening Instruments Within 
the Australian General Practice Context 

 “…Instruments vary widely with 
regard to diagnostic and predictive 
accuracy (Clegg et al., 2015; 
Christensen et al., 2017) …a recent 
umbrella review found that only two 
instruments had acceptable validity, 
reliability and DTA (the Frailty 
Index and Gait Speed) for use in 
community settings (Apóstolo et al., 
2017).” (C2) 

 “Sensitivity and specificity of frailty 
screening instruments against the 
two reference standards varied 
widely between included studies that 
provided DTA data” (C3) 

 “Self-reported screening 
instruments meeting the minimum 
sensitivity and specificity thresholds 
included the PRISMA-7 against the 
FP (Two studies; Se:100.0%, Sp: 
80.0% (28) and Se:93.3%, Sp: 78.2% 
(29)), the GFI against the FP 
(Se:100.0%, Sp: 80.0% (28)); Self-
Rated Health against the FP (Se: 
85%, Sp:73% (29)); and Self-
Reported Physical Activity against 
the FP (Se:80.6%, Sp:84.2% 
(30))”(C3) 

  “Of the results reported above, most 
(5 of 6) were based on self-reported 
rather than self-administered 
instruments. Only the GFI against 
the FP (Se:100.0%, Sp: 80.0%) as 
reported in Braun et al’s study (28) 
was self-administered.” (C3) 

 Two index tests met our three 
criteria for sufficient diagnostic 
accuracy. These were the REFS (Se: 
87.5%, Sp: 75.5%) and the Kihon 
Checklist (Se: 85.0%, Sp:73.4%) 
against the FP. The PRISMA-7 (Se: 
77.5%, Sp: 74.5%), also against FP, 
was narrowly excluded on the basis 
of not reaching the minimum 
sensitivity threshold of 80%. All 
instruments returned auROC values 

Accuracy of 
instruments 

 Participants (GPs) 
held two views of 
frailty: View 1: An 
increased risk of 
negative outcomes, in 
which participants 
described patients as 
having a significantly 
elevated risk for 
negative outcomes.  
View 2: As a 
progressive loss of 
functional ability, 
suggestive of a state 
of increasing 
disability. (C6) 

 Participants generally 
described this 
worsening 
progression of frailty 
as initiated by a 
major trigger event, 
representing a view 
of frail patients as 
crossing some type of 
threshold. (C6) 

 According to 
participants, trigger 
events were followed 
by further 
compounding events 
or factors considered 
to worsen frailty. (C6) 

 GPs frequently 
emphasised the 
‘multifactorial’ nature 
of frailty. This 
multifactorial nature 
of frailty was 
considered to apply 
across three key 
aspects of frailty: 
trigger events, 
compounding factors 
and impacts of frailty. 
(C6) 
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QUANT THEME QUAL/MIXED 

above 0.70 for both reference 
standards. (C4) 

 EFI: “..Sensitivity of 84.6% (95% CI 
54.6–98.1) and specificity of 78.7% 
(95% CI 64.3–89.3) Observed 
agreement between the instruments 
was deemed moderate as measured 
by the kappa statistic (80% 
agreement in observations, kappa = 
0.52, 95% CI 0.29–0.75). The eFI 
returned an auROC value of 0.900 
(Fig. 1), indicating a high level of 
accuracy in identifying frailty.” C5) 

 On the whole, multi-
dimensional 
instruments 
perceived by GPs and 
PNs as more 
accurately capturing 
frailty than uni-
dimensional or 
simple instruments, 
which many 
participants 
perceived to be 
missing items. (C8) 

 Mental health and 
psychosocial 
elements were seen 
as a critical inclusion 
for many (44.2%), 
but physical mobility 
(18.6%), functional 
ability, medications 
and cognition (all at 
16.3%) were also 
valued. (C8) 
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Appendix 18c: Integrated Evidence Pillar for Objective 3 (Feasibility of 
Screening) 

QUANT THEME QUAL/MIXED 

OBJECTIVE 3: Assess the Feasibility of Frailty Screening Instruments 
Within the Australian General Practice Context 

 Most frequently implemented 
instruments were the FRAIL scale 
(22.6% of instances), the GFI (12.9%) 
and Self-Reported Health (12.9%), 
representing a mix of 
multidimensional and unidimensional 
indicators.” (n=31 studies) (C3) 

 Significant variation with respect to 
time taken to extract required data 
items for the eFI. Moderate positive 
correlation between time (minutes) 
and the eFI score, (r = 0.54, P = < 
0.01), indicating that the higher the 
frailty score, the longer it took to 
extract the data from the record. 
Median extraction time/record was 8 
min (range 5–20 min). (C5) 

 All frailty screening instruments 
analysed were implemented faster on 
average than the two reference 
standards. For virtually all 
participants, each instrument was 
administered in under 10 minutes, 
whereas in the case of the reference 
standards, this was true for only 18.0% 
(FP) and 55.2% (FI) of participants. 
(C7) 

 The P7 and FQ were the fastest 
instruments, with both administered 
to over 90.0% of participants in under 
five minutes. (C7) 

 Instruments not requiring specific 
equipment were ranked higher by 
nurses, with timed instruments 
requiring equipment such as a 
stopwatch ranked lower (EFS, GST). 
(C7) 

 Most instruments were perceived as 
requiring minimal skill to administer, 
with several being allocated a median 
rating of 10/10. (C7) 

 
Feasibility of 
instruments 

 Case-finding was 
viewed as 
potentially more 
time intensive by 
the GPs, and so 
integration with 
existing care plans, 
along with the 
involvement of 
practice nurses, was 
a commonly 
proposed solution 
(C6) 

 Instruments 
identified by nurses 
as more time 
consuming included 
the GFI, KC, EFS, 
GST and REFS. 
Reasons expressed 
for rating 
instruments lower 
on time included 
patients needing 
time to think about 
questions, patients 
becoming confused 
by the task, needing 
time to explain 
instructions and 
addressing patient’s 
answers to 
health/psychosocial 
questions. (C7) 

 In addition, the 
requirement for 
sufficient space for 
patients to mobilise 
in order to 
complete specific 
instruments such as 
the EFS and GST 
tended to be 
perceived as a 
disadvantage by the 
nurses. (C7) 

 The majority of PNs 
and GPs (83.7%), 
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identified ease of 
administration 
(simple and 
efficient screening) 
as a perceived 
advantage of 
instruments, as 
typified by the 
expression “short 
and sweet” used by 
one nurse in 
relation to the P7 
(PN07), or “short 
and sharp” about 
the FQ (PN05). 
(C8) 

 GP and PN views 
mixed re whether 
specific instruments 
were easy or 
difficult to 
implement. P7 and 
FQ viewed almost 
exclusively as easy 
(41.9% and 37.2% 
of participants in 
agreeance 
respectively) rather 
than difficult (2.3% 
and 7.0%), almost 
equal proportions 
of participants 
viewed the EFS, 
GFI, GST, and KC 
as either easy or 
difficult to 
administer. (C8) 

 Poor alignment 
with setting was 
most commonly 
identified as a 
disadvantage for 
instruments 
incorporating timed 
physical exercises 
(GST: 34.9%, TUG 
25.6%, EFS 18.6% 
of participants), 
particularly relating 
to space but also to 
a lesser extent, 
equipment 
constraints (e.g. 
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lack of 
stopwatches). (C8) 

 The KC perceived as 
a problem for 
rural/remote clinics 
by six participants 
(3 GPs, 3 PNs) due 
to an item asking 
about public 
transport use, 
which is not readily 
available outside 
Australian urban 
areas. (C8) 

 Instruments 
perceived as fitting 
particularly well 
with existing 
assessments (e.g. 
75+ health check) 
were the KC 
(27.9%), the EFS 
(23.3%) and the 
GFI (20.9).  GPs 
and PNs noted how 
the content of the 
multi-dimensional 
instruments 
mirrored similar 
questions asked 
during the 
assessments.  (C8) 

 Instruments 
perceived as fitting 
less well with 
existing assessment 
practices were 
(exclusively) the 
GST and TUG, as 
reported by five 
participants 
(11.6%). (C8) 

 Two options 
proposed by 
participants aimed 
to save time by 
minimising GP 
involvement in the 
screening process, 
instead opting to 
have nurses do the 
bulk of the 
screening (30.2%) 
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or to have patients 
self-administer 
screening 
instruments in the 
waiting room 
(32.6%) (C8) 

 “The most common mode of 
administration was self-reporting to an 
external interviewer (54.8% of 
instances). Approximately one-quarter 
of cases involved self-administration of 
the instrument (25.8%). Lastly, 19.4% 
of instances did not specify mode of 
administration.” (n=31 studies) (C3) 

 The percentage of cases with imputed 
scores was as follows: EFS (1.8%), FQ 
(2.6%), GST (0.0%), GFI (0.0%), KC 
(15.8%), P7 (0.0%), POLY (0.4%), 
REFS (7.9%), SRH (0.0%) and TUG 
(0.9%). (C4) 

 Nurse/researcher-administered 
instruments had higher completion 
rate than self-administered 
instruments. Complete data was 
obtained for over 96% of participants 
for all administered instruments, 
whereas for the two self-administered 
instruments, completion rate was 
68.3% and 90.9% for KC and REFS 
respectively. (C7) 

 The most frequent non-completed 
items for KC were self-reported height 
(17.3%) and self-reported weight 
(9.5%) (C7) 

Self-
administration or 
self-reporting of 

instruments 

 Self-reported items 
thought to be 
potentially less 
reliable by many, 
particularly with 
regard to 
psychosocial, 
physical fitness 
and/or 
independence 
items contained in 
the GFI, KC, FQ 
and P7. (C8) 

 32.6% of GPs and 
PNs thought self-
reported items 
would be open to 
deliberate mis-
representation by 
patients. 

 GPs and PNs also 
worried that self-
reported 
instruments were 
open to patients 
interpreting 
questions 
differently than 
providers (30.2%) 
or that patients 
may not know the 
answer to the 
question (30.2%) 
e.g. with self-
reported height or 
weight. Other 
issues relevant to 
self-report 
included patients 
not being literate 
and patients having 
low proficiency in 
English. (C8) 
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OBJECTIVE 4: Assess the Acceptability of Frailty Screening Instruments 
Within the Australian General Practice Context 

 EFI: Almost half of all records (n = 27, 
45.0%) were deemed easy to extract, 
with a further 40% (n = 24) perceived 
to be of neutral difficulty. In contrast, 
15% (n = 9) were judged difficult to 
extract. Most commonly, the eFI data 
were perceived as difficult to extract 
when there were either many problems 
listed within the patient record, and/ 
or where the majority of items were 
located other than on the summary 
problem list for the patient, as 
indicated by free text commentary 
entered by the nurse.(C5) 

 In general, eFI items based on chronic 
conditions were readily found in the 
presenting problems list, while other 
items such as polypharmacy, activity 
limitation, falls and mobility 
limitations were found elsewhere 
(medication tab, care plan 
documentation, free text commentary) 
(C5) 

 Overall, the PRISMA-7 was ranked 
most feasible and acceptable by 
nurses, scoring a median value of 
10/10 for five of the six criteria. (C7) 

 In general, nurses found most of the 
instruments highly acceptable to 
administer; the median acceptability 
rating for all instruments ranged 
between 9.0 and 10.0. (C7) 

 The P7 ranked highest overall with 
regard to patient acceptability  

 

Acceptability of 
instruments to 
practitioners 

 None of the 
participants in the 
sample used formal 
screening 
instruments to 
detect frailty, but 
most regularly 
applied a type of 
rapid, intuitive 
screening when 
interacting with 
older patients. GPs 
repeatedly 
warranted their 
informal, intuitive 
screening practices 
(i.e. performing 
screening ‘in their 
heads’) by 
characterising frailty 
as ‘obvious’ and 
often, ‘visual’. (C6) 
GPs described 
relying on a number 
of typical warning 
signs – ‘red flags’ – 
as alerting them to 
the possibility that a 
patient might be 

frail.(C6) 

 For most 
participants, the 
best means of 
identifying frailty 
was simply 
observing patients’ 
movements; 
examples included 
walking down a 
corridor, getting in 
and out of chairs, 
and getting up onto 
an operating table 
or a bed. (C6) 

 Participants varied 
in terms of their 
degree of support 
for the introduction 
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of formal screening, 
although this 
variation was not 
systematic among 
the groups. While 
many felt that frailty 
screening would be 
(theoretically) 
useful in the sense 
of risk profiling, 
some were 
concerned that, in 
practice, screening 
might translate to a 
perfunctory exercise 
that would not be 
sufficiently person-
centred (C6) 

 There was also a 
strong sense that 
GPs were already 
overwhelmed with 
the demands of a 
busy work 
environment, so 
that the rationale for 
introducing 
additional screening 
would need to be 
made clear to 
practitioners and 
patients. 
Consequently, 
support for 
screening tended to 
be contingent on its 
intended purpose 
and context. (C6) 

 The order of 
preference from 
most to least 
favoured 
instruments as 
ranked by 
practitioners (n=43) 
were the EFS, KC, 
GFI, FQ, TUG, P-7, 
and GST. (C8) 

 Multi-domain 
instruments seen by 
many as offering a 
window on the 
entirety of the 
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patient’s experience, 
rather than just a 
narrow perspective 
made on the basis of 
a single domain. 
(C8) 

 For some (27.9%), 
the generation of an 
objective frailty 
score offered 
distinct advantages.  
(C8) 

 Other practitioners 
(55.8%) felt that 
formal 
administration of a 
screening 
instrument would 
not tell them 
anything more in 
the case of patients 
who they already 
knew or suspected 
to be frail, as the 
screening would 
duplicate activities 
already performed 
on either an 
informal (or much 
less often, formal) 
basis. 
More frequently 
expressed for 
physically-oriented 
instruments such as 
the GST (23.3%) 
and TUG (20.9%) in 
contrast to the other 
instruments (4.7% - 
11.6%). (C8) 

 No adverse effects were observed. (C4) 

 In general, all screening instruments 
were rated as easy to complete by 
patients, with 93.5% of responses 
rating instruments as Very Easy/Easy 
to complete, and the median and mode 
for all instruments also rated as either 
Very Easy/Easy. (C7) 

 Overall, the P7 was found to be most 
acceptable to patients, with a median 
and mode rating of 1 (Very Easy). All 
patients rated it as Easy/Very Easy on 
the Likert scale. Gait speed received 

Acceptability of 
instruments to 

patients 

 “The majority of 
frailty screening tests 
can be readily 
applied within 
general practice or 
primary health care 
settings, are quick, 
non-invasive and 
return an immediate 
result. Further, no 
adverse effects of 
screening have been 
reported to date. 
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the lowest overall rating, with 86.2% of 
patients rating it as Very Easy/Easy. 
(C7) 

 Thematic analysis of participant 
responses to the open-ended question 
(How did you find this task?) resulted 
in five acceptability-related categories 
including: Easy to Use (49.5% of 
responses), Reasonable (11.9%), 
Stimulated Self-Reflection (11.0%), 
Challenging (7.1%) and Inapplicable 
(1.4%). (C7) 

 The P7 ranked highest overall with 
regard to nurse-perceived patient 
acceptability (C7) 

Therefore, frailty 
screening tests are 
likely to be 
acceptable to most 
older people.” (C2) 

 Patient motivation 
was frequently 
identified by GPs as 
being a key 
determinant of 
whether frailty 
intervention (and 
also frailty screening) 
was likely to be 
successful or not. 
Participants often 
portrayed their 
discussions with frail 
older patients about 
issues relating to 
frailty and ageing as 
challenging because 
of high levels of 
patient resistance 
(C6) 

 GPs gave examples of 
patients refusing to 
discuss treatment 
options, opting not to 
pursue 
recommended 
referrals and refusing 
to take up the 75+ 
health assessment. 
Many participants 
perceived patients as 
having their own 
agendas when they 
came to the practice, 
with any deviation 
from this agenda 
viewed as an 
unwelcome intrusion 
by the patient. To 
counter this 
resistance, some GPs 
discussed invoking 
‘scare tactics’ (e.g. 
risk of losing driver’s 
licence) as a strategy 
where motivation 
proved difficult, but 
there was an 
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acknowledgement 
that this did not work 
for all patients. 
However, these 
issues were largely 
discussed in relation 
to patients who are 
already frail. (C6) 

 Some GPs felt that 
people in the younger 
age groups (those 
now in their 50s or 
60s, and even 
younger) might be 
more receptive to the 
idea of screening 
(C6) 

 On the whole, 
participants gave 
responses such as 
‘Straightforward’ or 
‘Easy’ that aligned 
with their Likert-
scale rating for the 
instrument. (C7) 

 However, in some 
cases where 
participants had 
rated an instrument 
as easy to complete, 
their verbal response 
reflected low 
acceptability, as 
shown by the 
following response 
on the REFS: “Hated 
it. Don’t like this – 
not many people 
would.” Conversely, 
there was also a case 
where the opposite 
was true, wherein a 
participant 
commenting that a 
task was “…mostly 
easy, some didn't 
apply” subsequently 
rated it as neutral on 
the Likert scale.(C7) 

 Of the participants 
reporting that 
instrument 
completion was 
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challenging, most 
indicated the task 
was mentally 
challenging in the 
sense of having to 
think before 
responding to the 
question, as in the 
case of a participant 
commenting on the 
REFS: “Had to think 
about one or two 
questions - i.e. can 
walk a distance but 
may need to stop and 
rest.” Instruments 
perceived as 
challenging in this 
way included the 
REFS, FQ, KC and 
GFI. (C7) 

 Others perceived 
instrument 
completion as 
physically 
challenging, with one 
participant noting 
during their 
experience of the 
GST, “It's not easy, 
had to slow down, 
painful hip.” 
Instruments 
perceived as 
physically 
challenging were the 
GST and EFS, both of 
which incorporate a 
physical 
component.(C7) 

 Most of the key 
issues identified by 
nurses related to 
specific items or 
instruments. 
However, a common 
theme was problems 
identified with the 
structure, design or 
wording of questions, 
making 
interpretation 
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difficult for patients. 
(C7) 

 Practitioner views 
were mixed on how 
acceptable they 
thought instruments 
would be to patients. 
Only one instrument 
(P7) received 
substantially more 
agreement for high 
acceptability than 
low acceptability, 
with the remainder of 
instruments rating 
equivalent high/low 
or low substantially 
exceeding high.   (C8) 

 Almost a quarter of 
GPs and PNs (23.3%) 
raised the prospect of 
patients  
experiencing 
screening as 
physically 
challenging (GST, 
TUG, EFS), 
especially for those 
patients impacted by 
disease such as 
Parkinson’s Disease 
or Rheumatoid 
Arthritis, or who 
were very frail.  (C8) 

 Approximately one-
fifth of GPs/PNs 
(20.9%) identified 
some of the tests as 
potentially mentally 
challenging (EFS, 
GFI, KC). esp if 
cognitively impaired 
or experiencing 
difficulty with 
memory. (C8) 

 A key disadvantage 
voiced by 32.6% of 
GPs/PNs related to 
the inclusion of 
closed-ended 
(yes/no) questions 
within several of the 
instruments (C8) 
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 Approximately one-
third of GPs/PNs 
viewed instruments 
positively if they 
supported patients to 
be able to converse in 
more depth with the 
practitioner (32.6%). 
There was a sense 
expressed that such 
instruments would 
better empower 
patients to engage in 
conversations about 
their health. (C8) 

 A small number of 
participants (n=4) 
felt that objective 
frailty measurement 
scores such as the 
timed physical 
exercises (GST, TUG) 
might helpfully be 
used in dialogue with 
patients to motivate 
changes in health 
behaviour (C8) 

 Duty of care was 
raised by 
approximately one-
quarter (23.3%) of 
participants in the 
sense of identifying 
instruments that may 
threaten patients’ 
dignity or safety. 
Almost entirely, 
these issues were 
raised in relation to 
the two 
unidimensional 
instruments, the GST 
(identified as 
problematic in this 
sense by 20.9% of 
participants) and the 
TUG (11.6%). (C8) 

 A small number of 
participants 
highlighted potential 
negative impacts of 
screening on 
patient’s mental 
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health, due to the 
content and nature of 
items included 
within several of the 
multi-dimensional 
instruments esp GFI 
(C8) 
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Title: 

Diagnostic test accuracy of self-reported frailty screening instruments in 
identifying community-dwelling older people at risk of frailty and pre-frailty: a 
systematic review protocol 

 

Review question/objective:  

The question of this systematic review is: What is the diagnostic test accuracy of 
self-reported frailty screening instruments among community-dwelling older 
people against any of the following reference standard tests: the frailty phenotype, 
frailty index and comprehensive geriatric assessment? 

 

Keywords:  

Community-dwelling older people; frailty; pre-frailty; self-reported frailty 
screening instruments 

 

Background 

Aging is universal and inevitable, however, there is considerable variability in the 
health and functional abilities of individuals of the same age due to factors such 
as frailty, disability and chronic disease [1]. Frailty results from a cumulative 
decline over multiple body systems and is commonly described as a state of 
decreased functional reserve and reduced resistance to stressor events [2]. This 
increased vulnerability results in higher rates of morbidity, health service 
utilization and mortality [3]. Frailty is commonly observed amongst older people, 
and while there is currently no broad consensus on its prevalence, a meta-analysis 
conducted by Collard et al suggested a weighted prevalence of 10.7% among those 
aged 65 years and over, increasing commensurately with age [4,5]. 

There are currently two main approaches to defining frailty. The first is the frailty 
phenotype, which describes frailty as a biologic syndrome that is present when 
three or more of the following five physical signs are present: unintentional weight 
loss, self-reported exhaustion, weakness, slow walk speed and low physical 
activity [6]. The alternate approach is the cumulative deficits model which 
incorporates both physical and psychosocial variables and defines frailty as the 
proportion of deficits present in the individual, represented as a frailty index [7]. 
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Despite the differences between the methods for defining and measuring frailty, 
the two approaches are moderately correlated [8].    

Regardless of how it is defined, frailty is a dynamic state in which individuals may 
move between either non-frail or at-risk states, and a number of interventions 
have been identified which may potentially reverse or prevent frailty [3,9]. 
Screening for frailty in the primary care setting has been highlighted as an 
important component in the management of older adults to ensure that they 
receive timely and appropriate interventions [9]. Despite calls for widespread 
frailty screening of persons within the study age group, and the existence of a 
range of frailty measures, there is not yet a standard approach to screening for 
frailty [10]. One of the key challenges in frailty screening is to identify tools with 
high sensitivity to ensure frail individuals are correctly identified, and high 
specificity to correctly diagnose non-frail and avoid unnecessary assessment and 
potential stress to patients [11].  

A number of studies have investigated the suitability of frailty screening measures 
and have highlighted that the different conceptual approaches and methods affect 
prevalence and accuracy, making comparison between instruments difficult 
[12,13]. Furthermore, high false positive rates, limited discriminative capability, 
and the limited quality of psychometric properties of different instruments means 
that frailty screening is an emerging area of clinical practice [14–16].  

The use of self-report measures is another important element in frailty screening 
as physical measurement of frailty in a clinical setting is potentially time-
consuming, and it is difficult to incorporate a comprehensive geriatric assessment 
into routine primary care [12,13]. Identification of a suitable, simple, self-report 
screening tool that reliably identifies frailty and allows referral for a more detailed 
assessment may avoid costs and unnecessary assessment [10,13]. The potential 
value of self-report measures of frailty in the primary care setting is strengthened 
by the finding that self-report and test-based measurement identify similar frailty 
characteristics [17]. 

A number of systematic reviews have investigated the suitability of a variety of 
frailty screening measures for use in the primary care setting, however, these have 
focused on the performance of a combination of self-report and test-based 
measures [13–15,18]. A preliminary search of JBI Library of Systematic Reviews, 
The Cochrane Library, Prospero, PEDro, PubMed, PsycINFO, CINAHL, Scopus, 
Web of Science and Embase identified no listed systematic reviews either 
published or currently in progress investigating the diagnostic test accuracy of 
frailty self-report measures. 

 

Inclusion criteria 

Types of participants 

Participants will be community-dwelling older people, defined as either a mean 
age in the study population of 65 years and over, or at least half of the study 
participants being aged 65 years and over. Studies in which participants were 
recruited from hospitals but self-report measures were used in a community 
setting will be included. Studies including participants who were resident in a 
residential care facility (long-term care or nursing home) will be excluded.  
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Index test 

The index tests for this review will be all currently available, diagnostic tests 
intended to identify frailty using self-report measures. Some examples of these 
self-report frailty instruments include the Reported Edmonton Frail Scale [19] 
and the Kihon Checklist [20]. 

Reference standards 

The reference standards for this review will be the Frailty Phenotype [6], the 
Frailty Index [7] and/or Comprehensive Geriatric Assessment [21].  

Diagnosis of interest 

The diagnosis of interest is presence of frailty or pre-frailty.  

Types of studies 

This review will consider all observational, cross-sectional studies assessing the 
diagnostic test accuracy of self-reported frailty screening instruments against one 
or more of the specified reference standards. It will include studies in which the 
self-report frailty instrument was completed by a family member or nominated 
person on behalf of the older person, in addition to studies where the older person 
completed the instrument himself/herself. 

 

Search strategy 

The search strategy aims to find both published and unpublished studies. The 
search strategy will use MeSH (Medical Subject Headings) terms and relevant 
keywords and will be adapted as appropriate to each database.  

A three-step search strategy will be utilized in this review. An initial limited search 
of MEDLINE and CINAHL will be undertaken, followed by analysis of the key text 
words contained in the title and abstract, and of the index terms used to describe 
the article. A second search using all identified keywords and index terms will then 
be undertaken across all included databases. Thirdly, the reference list of all 
identified reports and articles will be searched for additional studies. Only studies 
published in English will be considered for inclusion in this review. In terms of 
timeframe, only studies published from 1 January 2000 to the present will be 
considered for inclusion in this review. This date has been selected as both the 
physical phenotype and accumulated deficits models of frailty were first published 
in 2001.  

The databases to be searched will include MEDLINE/PubMed, PEDro, EMBASE, 
PsycINFO, CINAHL, Scopus, Web of Science and Embase. 

Searches for unpublished studies will be performed using ProQuest 
(dissertations), Open Grey and The Grey Literature Report database. Research 
centres with a focus on gerontology will also be identified via keyword search and 
expert consultation, and their websites examined for additional studies of interest. 

Initial keywords to be used will be:  
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1. Search for frailty: frail* OR prefrail* 

2. Search for self-report: self-report*, diagnostic self-evaluation, postal, self-
diagnos*, survey*, questionnaire*, reported, self-assess*, self-test*, OR self-
admin* 

3. Search for screening tools: screen*, instrument*, tool*, OR index  

4. Search for specific screening tools: eg Kihon Checklist OR Reported 
Edmonton Frail Scale 

Items 1, 2 and 3 will be joined with search operator AND; item 4 to be joined to 1-
3 with OR. 

 

Assessment of methodological quality 

Quantitative papers selected for retrieval will be assessed by two independent 
reviewers (RA and MT) for methodological validity prior to inclusion in the review 
using the JBI Critical Appraisal Checklist for Diagnostic Test Accuracy Studies 
[22] in association with the QUADAS 2 (Quality Assessment of Diagnostic 
Accuracy Studies) tool [23]. Any disagreements that arise between the reviewers 
will be resolved through discussion, or with a third reviewer (TS). 

 

Data collection 

Data management 

Initial literature search results will be compiled by one reviewer (RA) and 
uploaded to the Mendeley reference manager to aid in the process of removing 
duplicates. A final unique list of studies, along with abstracts, will be exported to 
Microsoft Excel, where the first stage of the selection and screening of studies will 
take place. 

Selection process 

In order to select studies for inclusion, two reviewers (RA and MT) will review the 
literature search results independently in a two-step process. In the first step, the 
titles and abstracts will be reviewed for eligibility against the inclusion criteria. In 
the second, the full text of the articles will be obtained and reviewed for 
consideration of inclusion. A record will be kept of the reason for exclusion against 
each study. Any disagreements that arise between the reviewers will be resolved 
through discussion or with a third reviewer (MC) where appropriate. Study 
authors will be contacted should additional information be required. 

Data items 

Quantitative data will be extracted from papers included in the review by two 
independent reviewers (RA and MT) using the standardized Data Extraction Tool 
from JBI [22], which incorporates most elements of the STARD (Standards for 
Reporting of Diagnostic Accuracy) checklist, and entered into a standardized 
template within Excel. Calibration exercises will be conducted prior to 
commencement of the extraction to ensure a consistent approach across 
reviewers. The data extracted from each eligible study will include specific details 
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about the populations, index and reference tests, study methods, index test results 
and outcomes of significance to the review question. Study authors will be 
contacted for additional information where necessary to resolve any outstanding 
issues or ambiguities. 

 

Data synthesis 

Graphic representation of the results of the systematic review will take the form 
of forest plots showing sensitivity and specificity for the primary studies included 
in the review. We will report the number of true positives, false positives, true 
negatives and false negatives in tabular format. 

A sub-group analysis will be used to compare the tests’ diagnostic capabilities 
based on significant covariates identified in the included studies. For example, a 
study may report results separately for different patient age groups, gender or 
testing conditions.  

With regard to meta-analysis, the study will adopt this basic approach as outlined 
in the relevant JBI literature [22]: if the same threshold is used through the 
primary studies, then we will estimate the summary sensitivity/specificity. If it is 
determined that different thresholds have been used, then we will produce a 
summary receiver operating characteristic (SROC) curve and estimate the 
summary sensitivity/specificity for the different thresholds used in the articles.  

The model used to perform the meta-analysis will be the Bivariate Model [24], a 
hierarchical model recommended by the Cochrane Handbook [25]. As it is the 
team’s understanding that neither JBI MAStARI or Cochrane Review Manager 
will provide the capability to implement the Bivariate Model, the team will follow 
the approach reported in Romano et al [26] and use the Stata “metandi” command 
to compute the summarized data.  

Heterogeneity between studies will be initially assessed with reference to the 
graphical representation of results outlined above and explored using subgroup 
analyses based on the different quantitative study designs included in this review. 
Where the extent of heterogeneity cannot be explained, the findings will be 
presented in a narrative form including tables and figures to aid in data 
presentation where appropriate. 
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TITLE 
Feasibility, Acceptability and Diagnostic Test Accuracy of Frailty Screening 
Instruments in Community-Dwelling Older People within the Australian General 
Practice Setting: A Study Protocol for a Cross-Sectional Study 

 

ABSTRACT 
Introduction 
Frailty is one of the most challenging aspects of population ageing due to its 
association with increased risk of poor health outcomes and quality of life. General 
practice provides an ideal setting for the prevention and management of frailty via 
the implementation of preventive measures such as early identification through 
screening.   

Methods and analysis 
Our study will evaluate the feasibility, acceptability and diagnostic test accuracy 
of several screening instruments in diagnosing frailty among community-dwelling 
Australians aged 75+ years who have recently made an appointment to see their 
general practitioner (GP). We will recruit 240 participants across 2 general 
practice sites within South Australia. We will invite eligible patients to participate 
and consent to the study via mail. Consenting participants will attend a screening 
appointment to undertake the index tests: 2 self-reported (Reported Edmonton 
Frail Scale and Kihon Checklist) and 5 (Frail Scale, Groningen Frailty Index, 
PRISMA-7, Edmonton Frail Scale and Gait Speed Test) administered by a practice 
nurse (a Registered Nurse working in general practice). We will randomise test 
order to reduce bias. Psychosocial measures will also be collected via 
questionnaire at the appointment. A blinded researcher will then administer two 
reference standards (the Frailty Phenotype and Adelaide Frailty Index). We will 
determine frailty by a cut-point of 3 of 5 criteria for the Phenotype and 9 of 42 
items for the AFI. We will determine accuracy by analysis of sensitivity, specificity, 
predictive values and likelihood ratios.  We will assess feasibility and acceptability 
by: 1) collecting data about the instruments prior to collection; 2) interviewing 
screeners after data collection 3) conducting a pilot survey with a 10% sample of 
participants.  

Ethics and dissemination 
The Torrens University Higher Research Ethics Committee has approved this 
study.  We will disseminate findings via publication in peer-reviewed journals and 
presentation at relevant conferences.  
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Keywords 
Frailty, General practice, Older people, Diagnostic test accuracy, Feasibility, 
Sensitivity and specificity 

Strengths and Limitations of this Study 
Strengths 

• To the authors’ knowledge, this is among the first reported studies on frailty 
screening within the Australian general practice context. 

• Our inclusion of feasibility and acceptability measures along with diagnostic test 
accuracy will strengthen the relevance of our study for policy and practice. 

• The acceptability component of our study will measure acceptability of screening 
instruments to both health service providers (general practitioners and practice 
nurses) and consumers. 

Limitations 

• This phase of the study will be limited to two general practice sites. 

• The study will test only a subset of the full set of frailty screening instruments in 
international use due to inappropriateness for Australian context, excessive 
length or other exclusion criteria. 

 

INTRODUCTION 
Background  
Population ageing is proceeding at an unprecedented pace throughout the world 
[1], with frailty among its most challenging manifestations [2,3]. Frailty is 
associated with decreased quality of life [4–6], disability [4,5,7,8], increased 
health care utilisation [4,5,7,9], falls [9,10], institutionalisation [9,11] and death 
[7,9,12]. Despite the importance of frailty, there is currently no consensus 
regarding its prevalence [13]. One estimate based on a systematic review suggests 
a weighted average prevalence of 10.7% among community-dwelling persons aged 
65+, although results vary widely [13]. Applying even this conservative rate to the 
future Australian population aged 65+ would result in a projection of over one 
million frail Australians by 2061 [14], a significant challenge for the health care 
system.  

Geriatricians have traditionally provided specialist care for the frail. However, 
population ageing and the need for early identification, prevention and reversal of 
frailty highlights an increasing role for general practitioners (GPs) and healthcare 
teams in community settings as this population grows [15–17]. Despite research 
advances, frailty research in primary care remains a “topic in its infancy” [16]. 
Consequently, a growing number of studies have addressed the development and 
validation of frailty screening instruments in general practice settings – an issue 
especially relevant in Australia, where research on this topic has been limited [18]. 
However, there remains much controversy over the validity and reliability of the 
instruments [19,20], leading to calls for more validation to be conducted across 
diverse populations. Further, there remains extensive disagreement among the 
experts over how extensive screening should be [21–23]. Regardless of the extent 
of screening, GPs and their teams will need accurate screening instruments to 
effectively identify those who are frail or at risk [24,25], and if translation into 
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busy practices is to be successful, also instruments that are logistically feasible 
and acceptable to health service providers and consumers.   

 
Australian Care Context and Purpose for Screening 
In Australia, opportunities for comprehensive assessment for older people in 
general practice through the 75+ Health Assessment and associated care planning 
receive government rebates under the Medical Benefits Scheme (MBS) [26]. 
Through chronic disease and management health plans, older people can then 
access rebated allied health (although limited) and psychology services. General 
practitioners are also able to refer to specialist geriatricians for Comprehensive 
Geriatric Assessment for which also there is a specialist rebate. Access to medical 
services might vary by geographical region.  

Means tested but publicly funded Aged Care Services that provide for home case 
support services and some therapy services are accessible through the centralised 
portal, My Aged Care. A brief assessment of multiple domains is undertaken but 
where care needs are identified as high, a more comprehensive assessment occurs 
through the Aged Care Assessment Program. The older person might then be 
approved for more coordinated in home care and support or residential aged care.  
Some service providers provide for day therapy services. At all times, older people 
are also able to access therapy and support services privately and when acute care 
is required, older people might access specialist geriatrics, rehabilitation and 
palliative care service through both the public hospital and private hospital 
systems although in some regions, these services might be limited. 

Therefore, screening for frailty risk in general practice might allow the general 
practitioner to identify earlier those aged 75 years and older who might benefit 
from a comprehensive assessment via the 75+ Health Assessment, following 
which a management plan including further investigation and referral to various 
services might occur in a proactive rather than a reactive approach.  The relative 
‘safety net’ provided by the MBS-funded items has important implications for how 
we approach the issue of accuracy within this study. The most important 
consideration for Australian GPs is likely to be avoiding false negatives, so as to 
avoid missing people who actually are frail. In contrast, the consequences of false 
positives are less significant given the options for subsequent follow-up. We are 
thus emphasising sensitivity over specificity in our study. 

Aside from accuracy, feasibility and acceptability will also be critical factors in the 
selection of screening instruments. The feasibility and acceptability of frailty 
screening instruments within general practice has been significantly under-
researched [16]. Consequently we have drawn on several feasibility studies 
addressing the introduction of non-frailty instruments in developing our 
approach [27], along with early results from focus groups on frailty conducted 
with Australian GPs. We will assess the feasibility and acceptability of the index 
tests from three perspectives: 1) Feasibility of implementation within the context 
of a busy general practice environment; 2) Acceptability to health service 
providers; 3) Acceptability to consumers.  

Within health research, passive case-finding (using medical records, for example), 
has been promoted as potentially advantageous over active case-finding due to 
lower cost and burden on study participants [28].  It therefore could be viewed as 
a viable alternative to the active and rather intensive screening approach adopted 
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in our study. However, passive case-finding is unviable within this context given 
that routinely collected medical records would be unlikely to capture the range of 
data required to detect frailty (with the possible exception of the construction of a 
frailty index) and are subject to high variability, a globally observed finding [28]. 
These factors suggest an insufficiently reliable basis for its inclusion within our 
study. 

In the absence of an Australian policy directive on frailty screening, screening will 
likely be directed to the most appropriate perceived candidates rather than to all 
persons of a given age. Preliminary findings from an aligned study of Australian 
GP perspectives on frailty and frailty screening [29] indicate that in identifying 
potential candidates, it is probable that psychosocial factors may play a key role 
in GP considerations. For example, people who live alone, suffer depression or 
who have few social supports could potentially be at more risk from the impacts 
of frailty than those who have greater personal resources.  The association of 
psychosocial factors with frailty is an emerging trend that has been reported 
within the research literature [30–35] although results to date have been mixed 
[36]. Consequently, in order to better characterise those diagnosed as frail, we will 
also collect a range of psychosocial measures from our sample. 

 
Objectives 
Our study is designed to: assess the (1) feasibility (2) acceptability (to health 
service providers and consumers) and (3) diagnostic test accuracy of a number of 
frailty screening instruments within the context of Australian general practice.  A 
fourth objective will be to explore the association of a range of psychosocial 
measures with frailty. 

 

METHODS AND ANALYSIS 
We will employ a prospective, cross-sectional and observational research design. 
We have reviewed our study design against the Standards for Reporting of 
Diagnostic Accuracy (STARD) and QUADAS-2 criteria. The study will be 
conducted between July 2017 and June 2018. 

Setting 
We will conduct the study within 2 general practice sites within South Australia, 
one metropolitan and one non-metropolitan. We will select practices based on 
purposive sampling.   

Four practice nurses (registered nurses working in general practice) – 2 at each 
site - will be contracted to administer the index tests. Potential screeners will sign 
a consent form to enrol in the study. The screeners will attend training prior to 
commencement.  

Participants 
 
Eligibility 
 
Inclusion Criteria 

We will employ convenience sampling to recruit our sample. Patients will be 
eligible if they were aged 75+ years as at 30th June 2016 and booked to attend at 
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the study sites for an upcoming appointment over a pre-specified period during 
2017. 

Patients with dementia will be included as participants if written, informed 
consent is given by a responsible person who is available to attend with them at 
the study sessions.  Inclusion will be discussed on a case by case basis with the 
patient’s doctor. Doctors will co-sign all consent forms involving patients with 
impaired ability to consent. 

Exclusion Criteria 
We will exclude from the study those patients too ill to be assessed (i.e. undergoing 
palliative care treatment or currently hospitalised), resident within residential 
care facilities or whose English is insufficient to fully participate. 

 

Substudy 1: Diagnostic Test Accuracy 
 
Data Collection  
Figure 1 outlines the overall data collection process for the diagnostic test accuracy 
aspect of the study.  

 

Figure 1 Study Flow Diagram (Diagnostic Test Accuracy component) 

 
 
Recruitment 
We will mail eligible participants an invitation letter, consent form, and 
participant information sheet. We will ask potential participants to sign a consent 
form (or if unable to consent, a family member will be asked to sign on their 
behalf) to be returned to the research team via self-addressed envelope. 
Participants will be given the right to withdraw from participation should they 
wish to, as well as to opt out of completing individual instruments.  We will collect 
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demographic information (age, sex) from those electing not to participate in order 
to compare participants with non-participants.  

Upon receipt of the consent form, we will telephone the participant to make an 
appointment to attend the screening session within two weeks to ensure 
information currency.     

Recruitment will conclude upon successful achievement of the required sample 
size (n=120 from each practice).   

Screening session 
On arrival, we will ask participants to complete a questionnaire including 
standard demographic information along with a select number of psychosocial 
instruments. They will then complete two self-reported index tests, returning each 
test as completed so that time to complete can be recorded. The practice nurse will 
then administer 5 administered index tests in random order.  A blinded researcher 
(RA) will then administer the two reference standards. The total estimated 
duration of the appointment will be between 45 and 60 minutes.  

Follow-Up 
Where either of the reference standards indicates frailty, the participant will be 
offered a follow-up appointment with their GP. The research team will not collect 
data at this appointment. 

 

Test methods 

Index Tests: Overview 
Following a literature review, we shortlisted 14 frailty screening instruments as 
candidates for inclusion as index tests through discussion with the clinician 
members of the research team. We considered validity (sensitivity at least 0.6), 
appropriateness to context (in English, transferable to Australia) time to 
implement (<= 20 minutes) and delivery method (administered, i.e. not solely 
records-based) in our deliberations. We ultimately selected the following 
instruments for inclusion: FRAIL Screening Instrument; Groningen Frailty 
Index; PRISMA-7; Edmonton Frail Scale; Gait Speed; Reported Edmonton Frail 
Scale and Kihon Checklist. 

Index Tests: Administered by Practice Nurse 
FRAIL Screening Instrument 

The FRAIL Screening instrument is a 5-item instrument addressing five aspects 
of frailty: fatigue, resistance, ambulation, illness, and loss of weight [37]. Each 
component is allocated one point and all components are summed, resulting in a 
scale from 0 to 5.  The original cut-points will be used in this study and were: frail 
(3-5), pre-frail (1-2), and robust (0) health status. 

Groningen Frailty Indicator 

The Groningen Frailty Indicator is a multi-domain frailty instrument found to be 
reliable and valid in a Dutch community-dwelling population [38,39]. It has 15 
items, resulting in a summed score from 0 to 15, with the frailty cut-point - also 
used in this study - set at 4 or more points. 
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PRISMA-7 

The PRISMA-7 is a screening instrument validated in a community-dwelling 
population aged 75 years and older [40]. It consists of a set of seven yes/no 
questions. Previous research indicates high sensitivity but limited specificity in 
identifying frailty [41]. In the original formulation, also used in this study, three 
or more ‘yes’ responses indicated frailty [40]. 

Edmonton Frail Scale 

The Edmonton Frail Scale (EFS) is a measure developed and validated on a 
community-dwelling population aged 65+ years [42]. Scored from 0 to 17, it 
measures frailty across ten domains including cognition, social support, 
medication use and functional performance.  The original study does not provide 
a specification for frailty cut-point; this study will consequently follow previous 
studies in adopting a cut-point of 8 or more points to define frailty [43,44].  

Gait Speed 

Gait speed is a reliable and valid measure widely applied within the research 
literature [45,46]. It has been found to have high sensitivity (but limited 
specificity) in identifying frailty [41]. Following the recommendations of Castell et 
al and the wide application of this cut-off point in practice [46], we will apply a 
≤0.8 m/s cut-off point for frailty in our study. 

 

Index Tests: Self-Reported 
Reported Edmonton Frail Scale 

The Reported Edmonton Frail Scale is a self-reported version of the Edmonton 
Frail Scale [44]. The resultant scale ranges from 0 to 18 with the following cut-
points defined: ‘Not Frail’ (0–5), ‘Apparently Vulnerable’ (6–7), ‘Mild Frailty’ (8–
9), ‘Moderate Frailty’ (10–11) and ‘Severe Frailty’ (12–18). We will apply the 
original reported cut-point of 8 or more in our study. 

The Kihon Checklist 

The Kihon Checklist is reported to be a reliable self-reported instrument for 
predicting frailty in older adults [47]. It consists of 25 yes/no questions covering 
a range of domains. We will replicate the frailty cut-point reported in Sewo 
Sampaio et al [48] of a total of 7 or more ‘yes’ questions.  

Reference Standards 
We consulted prior research for potential reference standards, identifying three 
commonly used candidates [25,41]: Comprehensive Geriatric Assessment (CGA), 
the Frailty Phenotype (based on the Cardiovascular Health Study definition [7]) 
and Frailty Index (based on the Canadian Study of Health and Aging [49]).  

The CGA, an inter-disciplinary diagnostic procedure aiming to identify a range of 
issues in older people, is commonly thought to be the gold standard for frailty 
identification [25]. However, its time-consuming and resource intensive nature 
[41,50], make it beyond the scope of implementation as a reference standard 
within our study.  
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The alternatives - the Frailty Phenotype and Frailty Index – have admittedly been 
labelled as “different instruments for different purposes” [51], due largely to the 
inclusion of disability items in the Frailty Index versus the Phenotype. Our 
inclusion of both as reference standards might therefore be seen as controversial, 
if not for the fact that the version of the Frailty Index we will apply in this study 
explicitly excludes disability items.  

The remaining differences between the two standards mainly relate to the 
feasibility of applying them within general practice, a factor that does not apply 
here given their use as reference standards rather than index tests. Additionally, 
the risk of differential verification bias, present when not all test subjects 
undertake both reference standards [52], is not expected to impact our study as 
all participants will undertake both reference standards equally. Results for both 
standards will be presented, along with a detailed analysis of cases varying 
between the two. 

We contend that our decision to include both reference standards offers a 
significant contribution to the frailty evidence base, given we are operating with 
an absence of consensus about which reference standard is superior. Including 
both reference standards will ensure our research remains relevant into the 
future, regardless of subsequent changes in expert opinion.  Given we are still at 
an early stage of our understanding about frailty screening within Australia, we 
maintain that in this instance, more information will ultimately prove better than 
less.  

Frailty Phenotype 

The Frailty Phenotype has received broad acceptance worldwide [46], having been 
externally validated within several large epidemiological studies [41,53].  
Recognised drawbacks include its lack of cognitive and psychosocial domains 
[33], however it has predicted significant negative health-related outcomes across 
numerous studies to date [33,54].  

This study will implement Fried et al’s original formulation, as shown below 
[7:M156].  

 Shrinking (unintentional weight loss of ≥ 10 pounds in the prior year or, at 
follow-up, of ≥ 5% of body weight in the prior year by direct measurement 
of weight), as assessed by the question: “In the last year, have you lost 
more than 10 pounds unintentionally (i.e., not due to dieting or exercise)?” 

 Weakness: We will measure grip strength with a hand-held Jamar 
dynamometer, assessing maximal grip strength (kilograms) in the 
dominant hand (average of 3 measures). Fried’s cut-points are shown in 
Table 1 and will be used in this study: 
 

Table 1: Fried cut-off criteria for frailty (grip strength) 

Men Women 

BMI Cut-off (kg) BMI Cut-off (kg) 

<= 24 <= 29 <= 23 <= 17 

24.1–26 <= 30 23.1–26 <= 17.3 

26.1–28 <= 30 26.1–29 <= 18 

> 28 <= 32 > 29 <= 21 
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 Poor endurance and energy: Indicated by self-reported exhaustion based 
on the Center for Epidemiological Studies-Depression (CES-D) scale [55]. 
The frailty criterion is satisfied if the participant response is “a moderate 
amount” or “most of the time” in answer to the following:  

 (a) I felt that everything I did was an effort 
 (b) I could not get going 

 Slowness: Measured by gait speed (time taken to walk 15 feet). We will 
employ the cutoffs reported in Fried et al:  >= 7 seconds (men of height <= 
173 cm and women <= 159 cm), and >= 6 seconds (men of height > 173 cm 
and women > 159 cm). 

 Low physical activity level: Measured by the short-form Minnesota 
Leisure Time Activity questionnaire [56]. The questionnaire is used to 
derive a weighted score of kilocalories expended/week, with the following 
cut-points: men < 383 and women <270 kcals/week.  

The frailty cut points specified in the original model and used within this study 
were that 3 or more components meeting the criteria indicate frailty. 

 

Adelaide Frailty Index 

The second reference standard is the Adelaide Frailty Index (AFI), a 42-item 
variant of a standard frailty index based on the methodology reported in Searle et 
al [57]. It was developed by Mr. Mark Thompson as part of ongoing work within 
the regional geriatric health service (Thompson et al, unpublished)[58].  The 
frailty cut point for the AFI, also applied within this study, is a score of 9 or more 
(i.e. 21% or more).  

The AFI includes elements drawn from the following frailty risk factors: 
Shrinking, Exhaustion, Low Energy Expenditure, Slowness, Weakness, Cognitive 
Impairment, Falls and Balance, Urinary Incontinence, Polypharmacy, Oral 
Health, Pain, Mental Health and Chronic Conditions.  Several questions within 
the AFI were derived from validated screening instruments in common use within 
those domains. The AFI intentionally excludes disability items, in recognition of 
the distinction between disability and frailty [59].   

 
Psychosocial Instruments 
In recognition of the complex relationship between psychosocial factors and 
frailty, we will administer five psychosocial instruments within the self-complete 
questionnaire. Depression is  associated with frailty among older people  [34] and 
is measured here via the commonly used GDS-15 (short form of the Geriatric 
Depression Scale) [60]. Social isolation will be measured by an abbreviated 
version of the Lubben Social Network Scale (the LSNS-6), which has been widely 
used worldwide to measure isolation among older people [61,62]. A measure 
relating to sense of perceived control, as originally conceptualised and validated 
by Lachman and Weaver [63], has previously been demonstrated to play a 
mediating role with respect to frailty [35] and will be included within the set.  
Likewise, negative self-perceptions of ageing have been found to have a modifying 
effect on frailty [64] and will be included in the form of the Brief Ageing 
Perceptions Questionnaire (BAP-Q) [65].  Lastly, a specific measure of older 
people’s quality of life will be measured using the ICECAP-O [66]. 
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Other Measures 
In addition to the index tests collected at the screening appointment, the practice 
nurse will also collect the Nottingham Extended ADL scale (NEADL) [67]. The 
NEADL is a valid and reliable measure of functioning that has been widely applied 
among older populations [68]. 

 

Data Management 

We will collect data manually, verifying it where required against clinical records. 
We will identify participants by a unique identifier, with linkage keys to be stored 
separately from the data. Data will be entered into an SPSS database. We will 
subject 5% of the records to a random audit by a second researcher to test data 
quality. We will store all de-identified study data on a password-protected drive.  

 

Statistical Methods 

Sample Size 
We derived a sample size estimate using a methodology reported in Buderer 
incorporating consideration of disease prevalence [69]. This calculation was 
complicated by the absence of a reliable Australian frailty prevalence rate, so we 
drew on a number of community-based studies to derive a prevalence estimate. 
Two Australian studies suggested frailty prevalence rates of 25% for the 75+ and 
17.5% for the 7o+ respectively (Thompson et al, unpublished data and Widagdo et 
al [18]), and a Spanish study reported a 19% prevalence among the 75+ [46]. 
Ultimately, we selected a 20% prevalence rate as a conservative choice, applying 
this figure within Buderer’s formula along with sensitivity of 90% and specificity 
of 60%. The clinically acceptable width of the 95% CIs for sensitivity and 
specificity was set to be no larger than 10, giving a minimum estimated sample 
size of 173 persons. We will aim to recruit at least 240 participants. This allows for 
a buffer of 25% above the minimum sample to address attrition in the short period 
between consent and attendance at the screening appointment while also allowing 
for the possibility of a lower than estimated prevalence of frailty in the population.  

 
Analysis  
We will examine the distribution of quantitative variables visually and by using 
the Shapiro-Wilk test for normality [70]. Categorical variables will be described 
as frequencies. Quantitative variables will be displayed as mean±SD where 
normally distributed or as medians with 25th and 75th percentiles where 
asymmetrically distributed. Where the results for an index test or reference 
standard are indeterminate or incomplete, results for that participant will be 
excluded. No imputation will be performed for missing data.  

Our accuracy analysis will compare the results of each index test against each 
reference standard. We will construct variables reflecting each frailty instrument 
and define the presence of frailty according to the specified cut-points. We will 
create standard 2 x 2 tables for each index test against each reference standard, 
and calculate sensitivity and specificity with their corresponding 95% confidence 
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intervals (95% CI), along with positive and negative predictive values and 
likelihood ratios. We will determine the extent of agreement between the index 
tests and reference standards by calculating Cohen’s kappa. 

To analyse the relationship between the psychosocial variables and frailty, we will 
define the presence of frailty as a binary variable (frail/not frail) according to the 
Fried criteria as measured in the Frailty Phenotype. We will use binomial (binary) 
logistic regression to analyse the association strength (odds ratio) for the frail 
state with the psychosocial variables using the non-frail state as the comparison 
category. We will consider a value of p < 0.05 to be statistically significant.  The 
data will be analysed using the latest available version of the SPSS statistical 
software (SPSS Inc., Chicago, Illinois, USA). 

To test inter-rater reliability, 8 subjects tested by each screener (32 in all) will be 
asked to repeat the index test session including self-reported tests with a second 
blinded screener within 48 hours after the initial rating. Given the binary nature 
of the outcome (i.e. frail/not frail) and multiple raters, the kappa coefficient will 
be used to ascertain agreement, with the minimum acceptable value set to 0.6. We 
will ask every third participant participating at each research site in the main 
study to participate in the inter-rater reliability component, proceeding until such 
time as the site and screener quota is reached. 

 

Substudy 2: Feasibility and Acceptability 

We will apply a convergent parallel mixed methods approach to the analysis of 
feasibility and acceptability. We define mixed methods research, following 
Johnson et al, as a type of research combining “elements of qualitative and 
quantitative research approaches … for the broad purposes of breadth and depth 
of understanding and corroboration.” [71:123] Mixed methods have increasingly 
been applied within the health sciences in recent years where a more complete 
understanding of an issue than is allowed by quantitative or qualitative approach 
alone is sought [72].   

 
Data Collection and Management 
 
1) Feasibility 
We will measure the feasibility of the index tests by collecting the following 
information about each test: 

Noted by research team prior to data collection: 

 Education or training required to administer each test  

 Special equipment/devices required 

 Physical space required 

Collected by practice nurse during session: 

 Time to administer each instrument 

 Instrument completion by respondents (Include any reasons for non-
completion) 
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2) Acceptability to health service providers  
We will ask the screeners to complete a standardised form to capture initial 
impressions of the instruments during the data collection period. We will also 
request that screeners participate in an interview conducted within a week after 
data collection has concluded to gather their overall impressions of the 
instruments. We will rate each instrument against a 1-10 Likert scale measuring 
ease of implementation as well as including a number of open-ended questions. 
We will ask screeners to rank the instruments in order of preference. 

3) Acceptability to consumers.  
We will pilot an acceptability questionnaire with 26 participants during data 
collection (13 to be recruited from each research site respectively). This figure 
represents just over a 10% sample of participants, as well as exceeding the n=25 
threshold recommended by Herzog (2008) in her discussion of appropriate 
sample sizes for aims related to instrumentation [73]. We will ask every second 
participant participating at each research site in the main study to participate in 
the acceptability component. Sampling will proceed until the site quota is reached. 

After applying each index test the screener will ask participants their impressions 
of the instrument and record the response.  We will also ask participants to 
complete a 1 - 10 Likert-scaled questionnaire measuring perceived ease in 
completing each instrument. In addition, screeners will collect refusal rates from 
all respondents, including reason for refusal. 

Data Management 
Separate variables will be developed in SPSS to represent each numerical data 
measure. We will record and transcribe the screener interviews, uploading the 
transcripts to the NVivo software package. We will also store and analyse 
comments reflecting impressions of the instruments within NVivo. Otherwise, we 
will follow similar data security and de-identification procedures as specified 
under Diagnostic Accuracy.  

Data Analysis 
 
1) Feasibility 
We will use descriptive statistics and tables to describe the results of the feasibility 
analysis, structuring these according to themes drawn out in our early focus 
groups.  

2) Acceptability to health service providers  
Two researchers will employ a thematic analysis approach to code the data 
contained within the screener transcripts. We will use these codes to develop 
acceptability categories and themes. Codes and themes will be reviewed with a 
third researcher experienced in qualitative methodology to promote rigour.  

We will create joint displays (i.e., side-by-side comparison tables) of ranking 
results for the screening instruments and qualitative comments about screener 
impressions of the instruments to facilitate data integration.  

3) Acceptability to consumers 
We will present consumer ratings for each instrument (Likert scaled) as frequency 
tables, along with reporting the mean, range and proportion in each group. We 
will use a joint display to add indicative qualitative comments about these results, 
aiming to represent the range of opinion for each instrument.  Against each 
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instrument, we will also present summary descriptive data based on the whole 
sample describing refusal rates and reason for refusal. 

Interpretation 
We will structure our discussion of the results by each dimension of 
feasibility/acceptability, noting the extent of convergence between the qualitative 
and quantitative data sources where appropriate. Where divergence occurs, we 
will discuss potential causes and implications. 

 
ETHICS AND DISSEMINATION 
Ethics and Informed Consent 
The study has been approved by the Torrens University Higher Research Ethics 
Committee. Written informed consent will be obtained from all participants and 
screeners prior to participation. Where informed consent cannot be obtained due 
to cognitive impairment, consent will be sought from an attendant person 
responsible for the participant and co-signed by the general practitioner. 

Participant Safety 
At each site the health service provider will do a brief safety analysis prior to 
commencement to ensure it is safe to proceed. We will offer participants the right 
to refuse participation in physical tests they deem unsafe. Where participants are 
unable to complete their appointment due to fatigue, we will offer them the option 
to attend a separate session within the following 48 hours in order to complete 
data collection. 

Dissemination 
We will publish our findings within peer-reviewed journals and present at 
relevant conferences within the field. Separate publications will address findings 
for the diagnostic test accuracy and psychosocial research objectives.  At no time 
will participants be identifiable within the research dissemination process. 
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Appendix 22a: Frailty Screening Instrument: The Edmonton Frail Scale 

1. Please imagine that this pre-drawn circle is a clock. I would like you to place 

the numbers in the correct positions then place the hands to indicate a time 

of ‘ten after eleven.’ (see Page 2 for clock circle) 

2. In the past year, how many times have you been admitted to a hospital? 

 0   1-2   >2 

3. In general, how would you describe your health? 

 Excellent  Very Good    Good    Fair   Poor 

4. With how many of the following activities do you require help? (meal 

preparation, shopping, transportation, telephone, housekeeping, laundry, 

managing money, taking medications)? 

 0-1   2-4    5-8 

5. When you need help, can you count on someone who is willing and able to 

meet your needs? 

 Always   Sometimes   Never 

6. Do you use five or more different prescription medications on a regular 

basis? 

 Yes    No 

7. At times, do you forget to take your prescription medications? 

 Yes    No 
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8. Have you recently lost weight such that your clothing has become looser? 

 Yes    No 

9. Do you often feel sad or depressed? 

 Yes    No 

10. Do you have a problem with losing control of urine when you don’t want to? 

 Yes    No 

11. Timed Up and Go Exercise (see below for instructions and data entry) 

Interviewer: I would like you to sit in this chair with your back and arms 
resting. Then, when I say ‘GO’, please stand up and walk at a safe and 
comfortable pace to the mark on the floor (approximately 3 metres away), 
return to the chair and sit down.  

 

Time to Complete (Seconds):  

 

_______________________________________________ 
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Appendix 22b: Frailty Screening Instrument: FRAIL Questionnaire 

1. How much of the time during the past 4 weeks did you feel tired? 
 All of the time  
 Most of the time  
 Some of the time  
 A little of the time  
 None of the time 

 
2. By yourself and not using aids, do you have any difficulty walking up 10 steps 

without resting? 
 Yes 
 No 
 

3. By yourself and not using aids, do you have any difficulty walking several 
hundred yards (about 300 to 400m)?  
 Yes 
 No  
 

4. Did a doctor ever tell you that you have: 

 Hypertension      Yes  No 

 Diabetes      Yes  No 

 Cancer (other than a minor skin cancer)  Yes  No 

 Chronic lung disease    Yes  No 

 Heart attack      Yes  No 

 Congestive heart failure    Yes  No 

 Angina      Yes  No 

 Asthma      Yes  No 

 Arthritis       Yes  No 

 Stroke       Yes  No 

 Kidney disease     Yes  No 
 

5.  How much do you weigh with your clothes on but without shoes (specify unit of 
measure)? 
 
_______________________________________________________ 
 

6. One year ago, how much did you weigh without your shoes and with your 
clothes on (specify unit of measure)?  
 

 
________________________________________________________ 
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Appendix 22c: Frailty Screening Instrument: Gait Speed Test 

 
Note: If the patient usually uses a walking aid or assistive device such as a frame or 
cane, this may be used during the test. 

 
1. Accompany the patient to the designated area, which should be well-lit, 

unobstructed, and contain clearly indicated markings at 0 and 4 meters.  
2. Position the patient with his/her feet behind and just touching the 0-meter 

start line.  
3. Instruct the patient to “Walk at your usual pace” until a few steps past the 4-

meter mark (the patient should not start to slow down before the 4-meter 
mark).  

4. Begin each trial on the word “Go”.  
5. Start the timer with the first footfall after the 0-meter line.  
6. Stop the timer with the first footfall after the 4-meter line.  
6. Allow the patient to recuperate and then repeat.  

  
 
Time taken to walk 4 meters:  
 
First trial:   ______________________________  seconds 
 
Second trial:  ______________________________  seconds 
 
 
Patient height (PRACTICE TO MEASURE): __________________ 
 
Patient weight (PRACTICE TO MEASURE): __________________ 
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Appendix 22d: Frailty Screening Instrument: Groningen Frailty Index 

 

Daily Activities 

Are you able to carry out these tasks independently without any help? The use of 
resources such as a walking stick, walking frame, wheelchair, is considered 
independent. 

1. Shopping           Yes  No 
2. Walking around outside (around the house or to the neighbours)   Yes  No 
3. Dressing and undressing       Yes  No 
4. Going to the toilet        Yes  No 
 

Health Problems 

5. How do you rate your physical fitness?     
 __________ 

(on a scale from 0 to 10 where 0 is very bad, 10 is very good)   
 
6. Do you experience problems in daily life due to poor vision?   Yes  No 
 

7. Do you experience problems in daily life due to being hard of hearing? 
 Yes  No 

 
8. During the last 6 months, did you lost a lot of weight unwillingly?  Yes  No 

(3 kg in 1 month or 6 kg in 2 months) 

9. Do you take 4 or more different types of medicine?    Yes  No 
 
10. Do you have any complaints about your memory?   Yes  No  Sometimes 
 

 

Psychosocial Functioning 

11. Do you sometimes experience an emptiness around you?   
 

 Yes  No  Sometimes  
 
12. Do you sometimes miss people around you?   Yes  No  Sometimes 
 
13. Do you sometimes feel abandoned?     Yes  No  Sometimes 
 
14. Did you feel downhearted or sad recently?   Yes  No  Sometimes 
 
15. Did you feel nervous or anxious recently?    Yes  No  Sometimes 
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Appendix 22e: Frailty Screening Instrument: Kihon Checklist 

1. 
Do you go out by bus or train by yourself?  
 

YES / NO 

2.  Do you go shopping to buy daily necessities by yourself? YES / NO 

3.  Do you manage your own deposits and savings at the bank? YES / NO 

4.  Do you sometimes visit your friends? YES / NO 

5.  Do you turn to your family or friends for advice? YES / NO 

6.  
Do you normally climb stairs without using handrail or wall for 
support? 

YES / NO 

7.  Do you normally stand up from a chair without any aids? YES / NO 

8.  Do you normally walk continuously for 15 minutes? YES / NO 

9.  Have you experienced a fall in the past year? YES / NO 

10.  Do you have a fear of falling while walking? YES / NO 

11.  Have you lost 2 kg or more in the past 6 months? YES / NO 

12a.  What is your height?  Please specify feet or cm  

12b.  What is your weight? Please specify stone or kg  

13. 
Do you have any difficulties eating tough foods compared to 6 
months ago? 

YES / NO 

14. Have you choked on your tea or soup recently? YES / NO 

15. Do you often experience having a dry mouth? YES / NO 

16. Do you go out at least once a week? YES / NO 

17. Do you go out less frequently compared to last year? YES / NO 

18. 
Do your family or your friends point out your memory loss? e.g. 
“You ask the same question over and over again.” 

YES / NO 

19. Do you make a call by looking up phone numbers? YES / NO 

20. Do you find yourself not knowing today’s date? YES / NO 

21. 
In the last 2 weeks have you felt a lack of fulfilment in your daily 
life? 

YES / NO 

22. 
In the last 2 weeks have you felt a lack of joy when doing the things 
you used to enjoy? 

YES / NO 

23. 
In the last 2 weeks have you felt difficulty in doing what you could 
do easily before? 

YES / NO 

24. In the last 2 weeks have you felt helpless? YES / NO 

25. In the last 2 weeks have you felt tired without a reason? YES / NO 

 
  



 

341 
 

Appendix 22f: Frailty Screening Instrument: PRISMA-7 

 

 Are you more than 85 years old? 
 Yes 
 No 
 

 Male? 
 Yes 
 No 
 

 In general, do you have any health problems that require you to limit your 
activities? 
 Yes 
 No 
 

 Do you need someone to help you on a regular basis? 
 Yes 
 No 
 

 In general, do you have any health problems that require you to stay at 
home? 
 Yes 
 No 
 

 In case of need, can you count on someone close to you? 
 Yes 
 No 
 

 Do you regularly use a cane/stick, walker or a wheelchair to get about? 
 Yes 
 No 
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Appendix 22g: Frailty Screening Instrument: Reported Edmonton Frail 
Scale 

1. Please answer each of the following questions.  

a. Please imagine that this pre-drawn circle is a clock. I would like you to place 

the numbers in the correct positions then place the hands to indicate a time of 

‘ten after eleven.’ 

 

 

 

 

 

 

 

 

 

b. In the past year, how many times have you been admitted to a hospital?  
• None   󠄉 
• 1 to 2 times   󠄉 
• More than 2 times  󠄉 
 

c. In general, how would you describe your health?  

 Excellent   󠄉 

 Very Good   󠄉 

 Good 󠄉 

 Fair 󠄉 

 Poor 󠄉 
 

d. With how many of the following activities do you require help?  

Meal preparation / Shopping / Transportation / Telephone / Housekeeping 
/ Laundry / Managing money/Taking medications    

 0 to 1 󠄉 

 2 to 4 󠄉 

 5 to 8 󠄉 
 

e. When you need help, can you count on someone who is willing and able to 
meet your needs? 

 Always   󠄉 

 Sometimes   󠄉 

 Never 󠄉 
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f. Do you use five or more prescription medications on a regular basis? 

 Yes   󠄉 

 No   󠄉 
 

g. At times, do you forget to take your prescription medications? 

 Yes   󠄉 

 No   󠄉 
 

h. Have you recently lost weight such that your clothing has become looser? 

 Yes   󠄉 

 No   󠄉 
 

i. Do you often feel sad or depressed? 

 Yes   󠄉 

 No   󠄉 
 

j. Do you have a problem losing control of urine when you don’t want to? 

 Yes   󠄉 

 No   󠄉 
 
 

k. Two weeks ago, were you able to: 
 
i. Do heavy work around the house like washing windows, walls or floors 

without help? 
 Yes   󠄉 
 No   󠄉 

 
ii.Walk up and down stairs to the second floor without help? 
 Yes   󠄉 
 No   󠄉 

 
iii.Walk 1km (around half a mile) without help? 
 Yes   󠄉 
 No   󠄉 
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Appendix 22h: Frailty Screening Instrument: Timed Up and Go 

 

Interviewer:  

I would like you to sit in this chair with your back and arms resting. Then, 
when I say ‘GO’, please stand up and walk at a safe and comfortable pace to 
the mark on the floor (approximately 3 metres away), return to the chair and 
sit down.  

 

Time to Complete (Seconds):  

 

_______________________________________________ 
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Appendix 23: COREQ Evaluation of Study Reported in Chapter 6 

COREQ (COnsolidated criteria for REporting Qualitative research) 
Checklist  

 A checklist of items that should be included in reports of qualitative research. You 
must report the page number in your manuscript where you consider each of the 
items listed in this checklist.  
  

Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported 
on Page 

No.  

Domain 1: Research team and reflexivity   

Personal characteristics   
   

Interviewer/facilitator  1  Which author/s conducted the interview 
or focus group?   

 131 

Credentials  2  What were the researcher’s credentials? 
E.g. PhD, MD   

 131 

Occupation  3  What was their occupation at the time of 
the study?   

 131 

Gender  4  Was the researcher male or female?    * 

Experience and training  5  What experience or training did the 
researcher have?   

* 

Relationship with 
participants   

      

Relationship 
established  

6  Was a relationship established prior to 
study commencement?   

* 

Participant knowledge 
of the interviewer   

7  What did the participants know about 
the researcher? e.g. personal goals, 
reasons for doing the research   

* 

Interviewer 
characteristics  

8  What characteristics were reported 
about the inter viewer/facilitator? e.g. 
Bias, assumptions, reasons and interests 
in the research topic   

* 

Domain 2: Study design   
  

Theoretical framework   
   

Methodological 
orientation and Theory   

9  What methodological orientation was 
stated to underpin the study? e.g.  
grounded theory, discourse analysis, 
ethnography, phenomenology, content 
analysis   

 * 

Participant selection         
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Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported 
on Page 

No.  

Sampling  10  How were participants selected? e.g. 
purposive, convenience, consecutive, 
snowball   

 130 

Method of approach  11  How were participants approached? e.g. 
face-to-face, telephone, mail, email   

 * 

Sample size  12  How many participants were in the 
study?   

 133 

Non-participation  13  How many people refused to participate 
or dropped out? Reasons?   

 * 

Setting        

Setting of data 
collection  

14  Where was the data collected? e.g. home, 
clinic, workplace   

 * 

Presence of 
nonparticipants  

15  Was anyone else present besides the 
participants and researchers?   

 * 

Description of sample  16  What are the important characteristics of 
the sample? e.g. demographic data, date   

 133 

Data collection         

Interview guide  17  Were questions, prompts, guides 
provided by the authors? Was it pilot 
tested?   

 131 

Repeat interviews  18  Were repeat inter views carried out? If 
yes, how many?   

 * 

Audio/visual recording  19  Did the research use audio or visual 
recording to collect the data?   

 131 

Field notes  20  Were field notes made during and/or 
after the interview or focus group?  

 * 

Duration  21  What was the duration of the inter views 
or focus group?   

 131 

Data saturation  22  Was data saturation discussed?    * 

Transcripts returned  23  Were transcripts returned to 
participants for comment and/or 
correction? 

 * 

Domain 3: analysis and findings   

Data analysis         

Number of data coders  24  How many data coders coded the data?   131-132  

Description of the 
coding tree  

25  Did authors provide a description of the 
coding tree?   

 * 

Derivation of themes  26  Were themes identified in advance or 
derived from the data?   

 131 

Software  27  What software, if applicable, was used to 
manage the data?   

 131 
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Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported 
on Page 

No.  

Participant checking  28  Did participants provide feedback on the 
findings?   

 * 

Reporting         

Quotations presented  29  Were participant quotations presented 
to illustrate the themes/findings?  
Was each quotation identified? e.g. 
participant number   

 134 - 141 

Data and findings 
consistent  

30  Was there consistency between the data 
presented and the findings?   

134 - 141 

Clarity of major themes  31  Were major themes clearly presented in 
the findings?   

134 - 141 

Clarity of minor themes  32  Is there a description of diverse cases or 
discussion of minor themes?        

134 - 141 

 
* Not reported in manuscript (Chapter 6): see below for quality assessment for these 
criteria 
 
Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32-item checklist for interviews and focus groups. 
International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 
349 – 357  
 

 
Responses to outstanding criteria: 
 
4. The corresponding author was female; the facilitator of the focus groups was 

male. 
5. The corresponding author was a postgraduate research student receiving 

supervision from a highly experienced academic GP. In addition, two researchers 
who were highly proficient in qualitative research actively participated in the 
analysis. 

6.  Due to the purposive nature of the recruitment method and constraint to a single 
Australian state and metropolitan area, many of the participating GPs in the focus 
group were known to the facilitator and to each other prior to commencement. 

7. Participants were given an information sheet prior to participation outlining the 
key motivation and goals for undertaking the study. This information was further 
reiterated at the beginning of each focus group as well as during group discussion. 

8. It was reported that the facilitator was a senior academic GP, and this point was 
further noted again in the Limitations along with any potential impact on likely 
social desirability bias among participants. 

9. The study was underpinned and informed by a critical realist approach to 
qualitative research. 

11. Participants were in most instances approached by telephone and/or email. 
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13. It is not possible how many participants refused to participate as recruitment 
was handled by an independent GP who did not collect this data. No participants 
dropped out after having been initially recruited. 

14. Data was collected on a university campus, with the exception of the virtual focus 
group, which was conducted using the Zoom software platform. 

15. No one was present at the focus groups besides the participants and researchers. 
18. Repeat interviews were not carried out. 
20. Extensive field notes were made by several researchers during the focus groups; 

these were later used to assist in the analysis stage of the research. 
22. Data saturation was not an aim of the research process in this study; rather, the 

study was exploratory in nature and sought to elicit baseline views of a relatively 
representative group of GPs. Additional larger studies are required to verify and 
substantiate our findings. 

23. Transcripts were not returned to participants for comment/correction 
intentionally due to a desire to avoid subsequent changes made due to social 
desirability bias. 

25. Example of coding tree: 
 

Participant quote Initial coding Sub-theme Theme 

"A lot of our 
answers are more 
about how we 
manage frailty 
when it's 
obviously in front 
of us … um., and 
so I don't really 
know how to 
prevent frailty" 

Prevention vs 
management 

Frailty 
prevention as 
theoretical rather 
than practised 

Frailty action as 
stabilisation 
rather than 
improvement 

 
28. Participants did not provide feedback on the findings; however, one member of 

the focus groups was included as a co-author on the published paper and actively 
contributed to the analysis. 
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