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The concept of frailty has been long established in geriatric medicine, but, more recently, 

has been gaining considerable traction in specialist settings including critical care. The 

development of conceptual frameworks for frailty, leading to publications on the phenotype 

(1) model and the cumulative deficit model (2) provided a theoretical framework for frailty 

research, catalysing novel scientific investigation. The phenotype model identifies frailty on 

the basis of at least three of five physical characteristics (slow walking speed, impaired grip 

strength, low activity, unintended weight loss, and exhaustion), and the cumulative deficit 

model identifies frailty on the basis of a range of health deficits (signs, symptoms, diseases, 

disabilities, impairments), enabling calculation of a frailty index (FI) score. 

 

There is now broad international agreement that frailty is a condition characterised by loss 

of biological reserves, failure of homeostatic mechanisms and vulnerability to a range of 

adverse outcomes such as falls, disability, hospitalisation, cognitive decline and requirement 

for care (3). It is recognised that people living with frailty typically have a range of physical, 

cognitive and psychosocial problems that contribute to development of the condition and 

adverse outcomes.  

 

Further work to develop and validate simple tools for the assessment of frailty brought the 

concept closer to clinical practice (4). More recent UK research has applied the cumulative 

deficit model to develop and validate an electronic frailty index (eFI) using routinely 

available primary care electronic health record data to identify frailty, reducing the need for 

a resource intensive clinical assessment (5). A similar approach has also now been taken 

using hospital records to develop a hospital frailty risk score (HFRS) (6), which opens novel 

avenues for research, including in critical care. 

 

Assessment of frailty presents problems in the context of acute care because most patients 

have never previously been evaluated for the presence of the condition in a formal way and 

may not be capable of a detailed assessment at admission. Hence different and more simple 

methods to identify frailty must be used. Most often the clinical frailty scale (CFS) (7) has 

been used. The CFS is a nine-item frailty measure that uses pictographs and clinical 

descriptions ranging from fit to very severe frailty and terminally ill. It enables practitioners 

to rapidly screen for and severity-grade frailty, even in the context of critical illness. All eight 



studies included in a 2018 systematic review reporting frailty assessment in ICU patients 

used a version of the CFS (8). Three studies also used other methods; frailty phenotype 

assessment or a comprehensive geriatric assessment.  

 

However, a key question arises regarding whether it is possible to compare results between 

studies given the large differences in methods of frailty identification. An important 

additional issue is that the feasibility of frailty identification in the critical care setting often 

relies on information from family or next-of-kin. An attractive feature of the CFS is the 

combination of simple text and a figure to stage frailty. It looks intuitive, but does this simple 

index really reflect frailty measured using more comprehensive methods? 

 

Recent studies show a large variation of frailty in critically ill patients, even when the same 

instrument is used (Figure 1). The CFS was used in 8 studies, and frailty was reported from 

13 to 53 % with no clear relationship between mean age and proportion of frailty.  There 

may be several reasons for this finding. Many studies are small and often from a single ICU, 

with substantial differences in cohort age inclusion criteria. The geographical spread is large 

and the range of findings could potentially reflect the different critical care service delivery 

models in operation internationally. 

 

Considered collectively, these data indicate insufficient knowledge about how to best 

measure and describe frailty in the critical care setting where more refined methods like a 

comprehensive geriatric assessment (9) from a geriatrician is highly resource intensive and 

frequently unavailable. 

 

Future studies must focus on validity, reliability and feasibility of frailty measures. Construct 

validity is the degree to which a test measures the concept it is claiming to measure. 

Convergent validity is a component of construct validity and is a measure of the degree to 

which two measures of the same construct are related. This is highly important in the 

context of frailty in critical care but there has been a relative absence of research in this 

area. Criterion validity is the extent to which a measure is related to an outcome, and can be 

subdivided into concurrent validity (how the measure predicts an outcome measured at the 

same time, such as disability) and predictive validity (how the measure predicts a future 



event, such as mortality). There is a strong link between frailty, co-morbidity and disability. 

This has historically been considered a challenge, but measurement of concurrent validity 

(e.g. how frailty predicts existing disability) and predictive validity (e.g. how frailty predicts 

future disability, nursing home admission, or mortality) are attractive options for research, 

particularly as studies of predictive validity have tended to focus on mortality as an outcome 

(10). In addition, the inter-rater and test-retest reliability of frailty measures must be 

measured and reported. Such studies have started to appear (11). Out of the available tools, 

the CFS has been tested against other frailty instruments (12) and has now been translated 

to several languages and has been used extensively, not only within intensive care. It is easy 

to learn, but several validity and reliability properties of CSF are at present missing. 

 

In this issue of ICM, a large register based study from Brazil is published using a modified 

frailty index (mFI) (13). The mFI is derived from the original FI that was developed as a part 

of the Canadian Study of Health and Ageing (14) and is constructed of 70 items most of them 

based on symptoms that describes frailty. Further modification with reduction of the items 

in the FI have been used in clinical and administrative databases. This mFI ends up with a 

very small number of items and both 11 and 19-item versions have been used (15, 16). The 

11-item mFI results in a large reductions in specific frailty deficits , leaving only one item on 

physical function. In addition, the reduction has been done without a formal investigation of 

convergent validity against the original FI. Overall, the mFI deviates from the general 

multidimensional concept of frailty developed over recent decades, and is more consistent 

with a comorbidity measure. 

 

Given the importance of frailty in the context of critical care, we must be confident that 

instruments to identify the condition are robust and properly validated. A wide range of 

tools to identify frailty are available in general settings , and should be considered for 

investigation in the context of critical care. In particular documentation of construct and 

criterion validity alongside reliability and feasibility for practice is necessary before we can 

recommended them for use in routine clinical practice.  
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Ledgend figure: 

 

Figure 1. The relationship between mean age in 12 ICU cohorts against the proportion of 

frailty in recent publications 

 

 

 


