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Background: The concept of ‘cognitive frailty’ (CF) was first developed by an international consensus group in 

2013 and defined as evidence of both physical frailty and cognitive impairment without a clinical diagnosis of 

AD or another dementia. CF has been associated with adverse health outcomes and early identification is vital. 

Difficulty in the assessment of CF however is the lack of a diagnostic gold standard. Objectives: This review aimed 

to identify assessment tools used to diagnose cognitive impairment in the diagnosis of cognitive frailty, their 

psychometric qualities and clinical utility. Research design and methods: Six databases were searched between 

2013–2024. Studies were eligible if they reported a method of defining cognitive frailty, named the assessment 

tools, and stated cutoff values used to define cognitive impairment. Results: In the 116 included studies, large 

heterogeneity was found in the tools utilised, and cutoff scores applied, to diagnose cognitive impairment in the 

diagnosis of cognitive frailty. This review has demonstrated that diagnosis of CF relies predominantly on the 

use of three cognitive assessment tools (Mini Mental State Examination, Montreal Cognitive Assessment, Clinical 

Dementia Rating) from a total of 22 different tools identified in the literature. For assessment of physical frailty, 

11 different tools were identified, with the Fried Frailty Index and FRAIL Scale predominantly utilised. Discussion 

and Implications: The variation in the tools used to identify the diagnosis of CF means there is inconsistency 

in reporting, potentially impacting both the understanding of the prevalence, and the appropriate direction of 

intervention strategies. 
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. Background 

Globally by 2030, one in six people in the world will be aged 60

ears or over (1.4 billion) and by 2050, this will double, and include

26 million persons aged over 80 years [ 1 ]. Prevalence of frailty in a

lobal population aged over 50, has been reported as high as 24% and

he prevalence of pre-frailty is estimated at 49% [ 2 ]. 

The term ‘frail elderly’ has been a Medline Medical Subject Heading

MeSH) heading since 1991, yet there was initially much debate as to

hether ‘frailty’ was a standalone concept [ 3 ]. In 2001 two main con-

epts and assessment tools to assess frailty were put forward. Firstly,

ried et al. suggested a way to assess and identify frailty as a medical

ondition based on a ‘phenotype’ concept [ 4 ], and secondly, in the same

ear Mitniski and colleagues introduced their ‘accumulation of deficits’

easure [ 5 ]. Whilst there remains no single way to identify physical
✩ The Author(s) received no financial support for the research, authorship, and/or 
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railty, a variety of additional assessment tools have been developed [ 6 ],

nd an international consensus was formed, defining physical frailty as

 syndrome that can be potentially prevented and treated. In addition,

iven the development of rapid and simple screening tests, it was rec-

mmended that all people over 70 should be screened for frailty [ 7 ]. 

With the increase of research into physical frailty [ 3 ], it has become

vident that frailty increases the risk of other, often aged related, con-

itions such as changes in cognition [ 8 ], falls [ 9 ] and poor health out-

omes [ 10 ]. People presenting with concurrent decline in cognitive func-

ion and physical frailty are more likely to develop disability in activi-

ies of daily living, compared to people with physical frailty or cognitive

mpairment alone, [ 11 ]. People with concurrent cognitive decline and

hysical frailty also have a higher prevalence of falls, poorer quality of

ife and have a fivefold increased mortality risk [ 12 ] compared to the

eneral older population [ 9 , 13 ]. 
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In 2013 an International Consus group from the International

cademy of Nutrition and Aging (IANA) and the International Associa-

ion of Gerontology and Geriatrics (IAGG), formed and agreed upon the

oncept of ‘Cognitive frailty’ (CF). It was defined as the simultaneous ex-

stence of both physical frailty and cognitive impairment, demonstrated

y clinical presence of both physical frailty and cognitive impairment,

ith a Clinical Dementia Rating (CDR) = 0.5 and exclusion of concurrent

lzheimers Disease (AD) dementia or other dementias, [ 14 ]. They noted

heir definition was not an operational model, stating “…the consensus

roup proposed the hypothesis of a possible new condition. There was

o intention of operationalizing it,….. ” (p733) [ 14 ]. This has resulted

n a variety of assessment tools and interpretations of operational ways

o identify and assess CF in clinical practice. Several studies have recog-

ised that in the absence of a single neuropsychological measure of CF

eing considered gold standard, research is required to identify the best

vailable neuropsychological battery. Factors to take into consideration

nclude psychometric properties, such as sensitivity and specificity, as

ell as factors impacting on clinical utility, such as time to administer

he test, and the option to tailor the test to the patient’s age [ 15 ]. 

. Objectives 

There is a building body of research into CF, with a rapid increase

n papers published on the topic from 100 in 2013 to over 350 in 2020

 16 ]. However, the lack of an operational model and consensus on stan-

ard assessment tools to assess CF, impacts practice through the inability

o advocate for assessment as part of routine practice, incongruence in

eporting of prevalence and difficulty comparing research on interven-

ions due to diversity in assessment tools. Our review aims to establish

hich assessment tools are currently being used to assess cognitive im-

airment when diagnosing CF, and review their psychometric qualities

nd clinical utility. 

. Research design and method 

The systematic review followed the Preferred Reporting Items for

ystematic reviews and Meta-Analyses (PRISMA) guidelines [ 17 ]. The

rotocol was registered with the International Prospective Register of

ystematic Reviews (PROSPERO CRD42023495797 ). 

.1. Search strategy 

A systematic search was conducted in the electronic databases MED-

INE, PsychInfo, Ageline, EMCARE, Scopus and CINAHL. The search was

imited to papers published between 2013 to August 2024. The cutoff

ate of 2013 was chosen due to the definition of cognitive frailty being

ntroduced in 2013 by the IANA and IAGG [ 14 ]. To capture all relevant

apers, broad search terms were used including MeSH terms and key

ords, an example of the MEDLINE data base search is provided below

n Supplementary data- Figure 1. 

Papers were filtered and included for full text review if

he study cohort were referred to as having concurrent mem-

ry/decline/dysfunction/ impairment/loss/degeneration and physical

railty. Citations were downloaded and duplicate citations were re-

oved in EndNote 20 (Clarivate, 2013) prior to screening. Further du-

licates were removed by Covidence systematic review software (Veritas

ealth Innovation, 2023) and manually during screening. 

.2. Inclusion and exclusion criteria 

Papers were eligible for inclusion if they provided a definition of

F (including reversible and potentially reversible cognitive frailty) and

amed the assessment tools, including cutoff scores used to define cog-

itive impairment and physical frailty. Papers that assessed CF either in

he general population or in specific patient populations were included.
2

rimary research and study protocols were included, however system-

tic review, conference abstracts, statements, and dissertations were ex-

luded. Papers unavailable in full or English were also excluded. 

Papers were excluded at full text review if they referred to the con-

urrence of physical frailty and cognitive impairment, but did not use

he term CF to define their cohort, did not describe how they defined

F, or defined CF in ways other than the IANA and IAGG definitions,

 14 ]. Papers that included people with dementia, delirium or transient

ognitive issues were also excluded. Papers that did not present cutoff

cores used to define cognitive impairment and frailty, only presented

ormative ranges, or referred to other research for cutoff scores, were

xcluded. 

.3. Data extraction 

All eligible papers were screened by title and abstract, and full text

eview by K.D. and second reviewers (M.B., C.B., S.G. and N.B.). Data

rom papers deemed eligible for inclusion was systematically extracted

nd entered into a standardized a priori form developed using Microsoft

xcel. Data extracted included author, publication date, country of ori-

in, study design, population demographics, tools and cutoff scores used

o assess cognitive impairment and frailty. This form and process was

ested by two researchers (K.D. and M.B.) and then completed by one

K.D.). 

.4. Risk of bias 

The COSMIN Risk of Bias Checklist [ 18 , 19 ], was used to rate the

ethodological quality of the research study and psychometric evidence

or the most frequently utilized assessment tools. The COSMIN tool uses

 four-point rating scale including very good, adequate, doubtful and

oor, with overall rating per psychometric property derived from the

owest rating of any criteria for each psychometric property [ 18 , 19 ].

ppraisal and scoring were completed independently by two reviewers

K.D. and M.P.) who then achieved consensus on a final score. Informa-

ion on the psychometric properties and clinical utility of the cognitive

ssessment tools was obtained by sourcing the original research study,

eferenced in the papers included in this systematic review, or retrieved

hrough a hand search. 

. Results 

A total of 14,498 citations were identified, of which 477 full text

apers were screened for eligibility ( Fig. 1 PRIMSA Flowchart). One

undred and sixteen papers, published by 101 different first authors,

ere deemed eligible for inclusion. Ninety-six of these were published

rom 2020 onwards, n = 12 (10%) in 2022 and n = 24 (21%) in 2024.

he majority (n = 53, 46%) of papers were from China, ten (9%) from

alaysia, followed by Japan (n = 8, 7%) and Korea (n = 7, 6%), then

taly, Tiawan & Thailand each contributing six (5%) papers. Most pa-

ers (n = 62, 54%) were cross-sectional, followed by 35 (30%) cohort

tudies, thirteen (11%) randomised controlled trials (RCTs), and four

3%) were study protocols. A table presenting the characteristics of all

ncluded papers can be found in the Supplementary data . 

.1. Tools used to assess cognitive impairment in the diagnosis of cognitive 

railty 

In the 116 included papers, a total of 22 assessment tools were iden-

ified used to diagnose cognitive impairment in the diagnosis of CF, see

able 1 Tools used to assess cognitive impairment in a diagnosis of CF.

hree assessment tools were most frequently used, the Mini Mental State

xamination (MMSE), the Montreal Cognitive Assessment (MoCA) and

he Clinical Dementia Rating (CDR). 

The MMSE was used most frequently in 52 (45%) of the papers. The

MSE was used as a standalone cognitive assessment tool in 45 papers

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023495797
https://flinders-my.sharepoint.com/personal/dobi0017_flinders_edu_au/Documents/CF\04520lit\04520review/Updated\04520SR\04520docs/Supplementary\04520data\04520inc\04520full\04520bibliography.docx
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Fig. 1. PRIMSA Flowchart. 

a  

p  

C  

p  

t  

m  

s  

m  

a  

a  

b  

i  

a  

p  

[  

i  

s

4

 

n  

t  

t  

b  
nd in combination with other cognitive assessment tools in seven pa-

ers, (refer to Table 1 ). The Montreal Cognitive Assessment (MoCA) and

linical Dementia Rating (CDR) were used in 32 (28%) and 21 (18%)

apers respectively. The MoCA was used as a standalone assessment

ool in 22 papers and in combination with another cognitive assess-

ent tools in ten papers. The CDR was referenced in 13 papers as a

tandalone assessment and in eight papers with other cognitive assess-

ents. Acknowledging the MMSE has been noted to be impacted by

ge, education and cultural background [ 20 ], 14 papers used language

dapted versions and 23 papers allowed variance for education levels

y using education-adjusted MMSE scores. The MoCA Basic was used

n two papers [ 21 , 22 ] and is an adapted form of the MoCA, reported

s having high validity and accurate screening for Mild Cognitive Im-
 t  

3

airment (MCI) in poorly educated older adults irrespective of literacy

 23 ]. Many of the less frequently used assessment tools were used only

n one included study, or in combination with other assessment tools,

ee Table 1 . 

.2. Combined use of cognitive impairment assessment tools 

In 17 (15%) papers cognitive assessment tools were used in combi-

ation with one or more other tools to assess cognitive impairment in

he diagnosis of CF, see Table 2 Combinations of cognitive assessment

ools used to assess cognitive impairment in a diagnosis of CF. The com-

ination most commonly used was the CDR paired with MoCA (used

ogether in six papers). One rationale provided for this approach was
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Table 1 

Tools used to assess cognitive impairment in a diagnosis of CF (n = 22) from n = 116 studies. 

Assessment Tools Number of uses Usage as a single 

measure. 

Usage in combination 

with another cognitive 

tool 

Variations (number of papers 

variation used in) 

Mini Mental State Examination (MMSE) 52 (45%) 45 7 MMSE- Cantonese version (1) 

MMSE- Chinese version (7) 

MMSE- Spanish version (1) 

MMSE-Bangla Adaptation (1) 

MMSE-DS- Dementia Screening (2) 

MMSE-K- Korean version (1) 

MMSE-Korean Version (1) 

MMSE-Mandarin (1) 

MMSE-Persian-translated (1) 

Montreal Cognitive Assessment (MoCA) 32 (28%) 22 10 MoCA-B (2) 

MoCA-B- Thai version (2) 

MoCA-BJ- Beijing version (1) 

MoCA-Fuzhou version (2) 

MoCA-J (1) 

MoCA-T- Thai version (4) 

Clinical Dementia Rating (CDR) 21 (18%) 13 8 

Mini-Cog 3 (3%) 3 0 

Simplified Subjective Cognitive Decline questionnaire 

(SCD) 

2 (2%) 1 1 

Geriatric Depression Scale 15- item15 (GDS15) 2 (2%) 2 0 

Revised Hasegawa dementia scale (HDS-R) 2 (2%) 2 0 

Global deterioration scale (GDS) 2 (2%) 0 2 

Subjective Cognitive Decline Question- “How would you 

rate your memory at the present time? Would you say it is 

excellent, very good, good, fair or poor? ”

2(2%) 2 0 

Rapid Cognitive Screen (RCS) 1 (1%) 0 1 

Geriatric Depression Scale 30-item 14 (GDS30) 1 (1%) 1 0 

Groningen Frailty Indicator (GFI) 1 (1%) 1 0 

Kihon Checklist (KCL) 1 (1%) 1 0 

Wechsler Adult Intelligence Scale III Digit-Symbol Coding 

Test (DSCT) 

1 (1%) 1 0 

Modified mini mental (3MSE) 1 (1%) 1 0 

Trail Making Test-A (TMT-A)∗ 1 (1%) 0 1 

Trail Making Test-B (TMT-B) 1 (1%) 0 1 

Subjective Cognitive Decline Question- Do you think you 

have more problems with memory than most?’ 

1 (1%) 0 1 

Clock drawing test (CDT) 1 (1%) 0 1 

Korean Dementia Screening Questionnaires–Prescreening 

(KDSQ-P) 

1 (1%) 1 0 

Short Portable Mental Status Questionnaire 1 (1%) 1 0 

Subjective Cognitive Decline Question- Do you feel that 

you have more problems with thinking and memory than 

most? ”

1 (1%) 0 1 

EORTC QLQ-C30 questionnaire. 1 (1%) 1 0 

Note- Total number of uses will not sum to 116 or 100%, due to multiple combinations of assessment tools in papers. 
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sing the CDR to exclude a diagnosis of dementia and the MoCA to as-

ess the level of cognitive impairment [ 24 ]. 

.3. Cutoff scores used in cognitive impairment assessment tools 

Cutoff scores used to define cognitive impairment varied greatly be-

ween papers using the same assessment tool, except in the use of the

DR, for which the same cutoff score of 0.5 was used in all papers. There

ere some subtle differences in how cutoff scores were chosen, such as

ariation in the use of symbols (e.g. ‘equal’, ‘less than’ or a combina-

ion) and the use of a single value versus a score range, both of which

ontributed to the heterogeneity in cutoff scores. Twenty-seven differ-

nt cutoff scores were identified for the MMSE, the highest < 27 and the

owest > 15, resulting in a large score difference of 14 points. Twenty-

hree papers that used the MMSE noted adjusted cutoff scores to reduce

ducational bias and this adaption to scoring was reported in nine vari-

tions. Fifteen different cutoff scores were used for the MoCA, with a

ifference of thirteen points between the highest ( ≤ 26) and lowest (14)

utoff scores. Seven papers that used the MoCA noted adjusted cut off

cores to reduced educational bias, in five variations. 
4

.4. Psychometric properties and clinical utility of cognitive assessment 

ools 

Review of psychometric properties and clinical utility were com-

leted for the most frequently used assessment tools (MMSE, MoCA,

DR) and presented in Tables 3 and 4 . Overall, the MoCA achieved

igher ratings with regards to its psychometric properties than the

MSE and CDR, see Table 3 Psychometric properties of cognitive as-

essment tools. The internal consistency for the MoCA was ‘very good’,

ompared to ‘doubtful’ for the MMSE and CDR. Reliability and content

alidity was rated ‘adequate’ for the MoCA and ‘doubtful’ for the MMSE

nd CDR. Criterion validity was consistent across all three measures and

ated as ‘very good’. 

The clinical utility of the MMSE, MoCA and CDR are noted in

able 4 Clinical utility of cognitive assessment tools. The reported com-

letion time is shorter for the MMSE (7–10 min) than the MoCA (10

in) and the CDR (40–70 min). Training is required to administer the

oCA and CDR but not the MMSE. All cognitive assessments measure

emory and orientation, but only the MoCA assesses executive function.

he CDR was the only assessment tool to measure impact of cognitive

unction on capacity with activities of daily living. 
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Table 2 

Combinations of cognitive assessment tools used to assess cognitive impairment 

in a diagnosis of CF. 

Assessment Tools Frequency used 

together 

Clinical Dementia Rating (CDR) and Montreal Cognitive 

Assessment (MoCA) 

6 (5%) 

Mini Mental State Examination (MMSE) and Montreal 

Cognitive Assessment (MoCA) 

2 (2%) (1 + 1x 

MMSE and 

MoCA-B) 

Rapid Cognitive Screen (RCS) and Simplified Subjective 

Cognitive Decline questionnaire (SCD) 

1(1%) 

Montreal Cognitive Assessment (MoCA) and Global 

deterioration scale (GDS) 

2 (2%) 

Clinical Dementia Rating (CDR) and Mini Mental State 

Examination (MMSE) 

2 (2%) 

Mini Mental State Examination (MMSE) and Trail Making 

Test-A (TMT-A) and Trail Making Test-B (TMT-B) 

1(1%) 

Mini Mental State Examination (MMSE) or SCD = "Do you 

think you have more problems with memory than most?" 

1(1%) 

Mini Mental State Examination (MMSE) and Clock drawing test 

(CDT) 

1(1%) 

Clinical Dementia Rating (CDR) and subjective cognitive 

decline question “Do you feel that you have more problems 

with thinking and memory than most? ”

1 (1%) 

4
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.5. Tools used to assess physical impairment in the diagnosis of cognitive 

railty 

There was less variation in the assessment tools used to diagnose

he physical frailty than the cognitive impairment component of CF. A

otal of 11 different assessment tools were identified, with the majority

n = 74, 64%) of papers using the Fried Frailty Index [ 4 ]. The second and

hird most commonly used assessment tools were The FRAIL Scale[ 25 ]

nd Edmonton Frailty Scale (EFS) [ 26 ], reported in 25 (22%) and six

5%) papers respectively. As observed in the cognitive impairment as-

essments, language adapted versions were also used in the frailty as-

essments conducted with the FRAIL Scale (Chinese n = 1, Korean n = 2,

ersian n = 1), Edmonton Frailty Scale (Chinese, n = 3) and Frailty Index

Thai, n = 1). 

All papers that used the Fried Frailty Index or the FRAIL scale used

he standard scoring, classifying a score of 1–2 as pre-frail and a score of

–5 as frail. Forty (34%) papers included pre-frailty in their definition

f CF. Papers using the Edmonston frail Scale (EFS) defined frailty as a

core of ≥ 5 points, and those using the Frailty Index used scores ranging

etween > 0.21 and > 0.35. Two papers used gait speed and grip strength

o measure the physical frailty component of CF and applied slightly

ifferent cutoff scores: gait speed of < 1.0 m/s 27 and < 0.8m/s 28 and

rip strength < 26 kg for men and < 18 kg for women [ 27 ] compared to

 28 kg for males and < 18 kg for females [ 28 ]. 

.6. Combination of cognitive and frailty assessment tools to diagnose CF 

The large variety in cognitive assessment tools and the smaller but

otable variance in frailty tools used resulted in numerous combinations

f tools used to define CF. The most commonly observed combination

as the MMSE with Fried Frailty Index, used in 24 (20%) of papers. Of

he 24 papers, eight defined CF as a Fried score of 1 or above with a

MSE score ranging between < 23- < 27, and 16 used a Fried score of
Table 3 

Psychometric properties of cognitive assessment tools. 

Tool Internal consistency Reliability Content validity Str

MoCA [ 35 ] V A A D 

MMSE [ 49 ] D D D D 

CDR [ 50 ] D D D D 

Score: V = very good; A = adequate; D = doubtful; I = inadequate; N/A = not applicab

5

 or more in combination with a MMSE score ranging between 18–27

o define CF. Three other combinations were frequently used, including

he MMSE with FRAIL scale (n = 13, 11%), CDR with Fried Frailty Index

n = 13, 11%) and the MoCA with Fried Frailty Index (n = 12, 10%). 

. Discussion and implications 

This is the first systematic review to determine which assessment

ools are being used to diagnose cognitive impairment in a diagnosis of

F. This review also reports on the psychometric qualities and clinical

tility of the most used cognitive assessment tools. The review identified

2 different assessment tools used to assess cognitive impairment in the

iagnosis of CF. Whilst this number is high, only three assessment tools

MMSE, MoCA and CDR) were frequently included in the majority of

apers (91%). The range between lowest and highest cutoff scores for

he MMSE was 14 points, and for the MoCA this was thirteen points. A

otal of 11 different assessment tools were identified to assess frailty in

F, with the Fried Frailty Index being the most commonly used, in 49

60%) papers. Most studies defined cognitive frailty using a combination

f a Fried score of 3 or higher and a MMSE score ranging from 18 to 27.

Several factors may have influenced the choice of cognitive assess-

ent tool used in the papers included in this review. Most papers (84%)

dopted cross sectional and cohort designs, suggesting that defining CF

as not the primary purpose of the original data set. The MMSE and

he MoCA may have been used to diagnose cognitive impairment in CF

ecause they are the most commonly used cognitive assessment tools

or older people [ 29 , 30 ], and available and familiar to most users. The

riginal definition of CF by Kelaiditi and colleagues referred to the CDR,

hich may have contributed to the frequent use of this assessment tool.

y definition the cognitive impairment in CF is ‘mild’, and whilst the

oCA is noted as being sensitive and specific to measuring MCI [ 31 ], the

MSE has been found to have poor sensitivity for detecting early cogni-

ive changes [ 32 ]. CDR scores have also been found to poorly correlate

ith MCI, with an exception of the severe end of MCI [ 33 ]. The discon-

ect between the low psychometric properties and high frequency of

se may indicate that cognitive assessment tools may have been utilised

ue to their relative ease of use and accessibility, as opposed to their

ensitivity and suitability for use as a diagnostic tool in CF. 

Great variation was observed in the cutoff scores used to identify

ognitive impairment in the diagnosis of CF. Varied cutoff points, and a

ack of standardized scores, has been previously reported for the MMSE

 34 ], leading to a recommendation that it is best used as a screening

ool rather than a diagnostic tool. A cutoff score of 26 is generally rec-

mmend for the MoCA [ 35 ], however scores between 23–25 have been

eported to more accurately detect MCI in certain ethnic groups, [ 36 ].

n older Chinese people, a cutoff 25/26 has found to have higher sen-

itivity, whereas a cutoff of 24/25 has been reported to provide higher

pecificity for detecting MCI [ 37 ]. Adapting and choosing cutoff scores

o address ethnic variance or detect MCI may have increased the variety

f cutoff scores in this study and should be considered when aiming for

onsensus in assessment tools and cutoffs in a diagnosis of CF. Variation

n scores also related to the use of single scores compared to a cutoff

ange. Cutoff ranges with a lower boundary, such as MMSE 19–26 [ 38 ]

r 25–17 in the MoCA-J [ 39 ], ensure only the inclusion of MCI. This

s important to inform clinical practice in diagnosing CF and avoid the

nclusion of people with moderate /severe cognitive impairment or de-
uctural validity Cross cultural Criterion Validity Responsiveness 

D V D 

N/A V D 

N/A V D 

le 
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Table 4 

Clinical utility of cognitive assessment tools. 

Tool/ Area of 

assessment 

Memory Orientation Executive 

function 

Language Visuospatial Attention Functional capacity 

with activities of 

daily living 

Time to 

complete 

(mins) 

Training 

required to 

administer 

MMSE + + - + + + - 7–10 No 

MoCA + + + + + + - 10 Yes 

CDR + + - - - - + 40–70 Yes 

MMSE = Mini Mental State Examination, MoCA = Montreal Cognitive Assessment, CDR = Clinical Dementia Rating 46–48 
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entia. The difference of one point due to using symbols to indicate

less than’ rather than ‘equal or less than’ in a cutoff score, is unlikely to

mpact a diagnosis of cognitive impairment. However, to assist effective

linical use cutoff points should be clearly defined. 

The three most used assessment tools (MMSE, MoCA and CDR) have

ommon areas of cognitive assessment in their structure (e.g. memory,

ttention) but their content also varies, which impacts on how CF is be-

ng diagnosed and reported. For example, the CDR is used by clinicians

s a staging tool for Dementia, and whilst it shares common areas of

ognitive assessment such as memory, this score is determined by the

linician [ 40 ] not participant performance on a standardised test, unlike

n the MoCA [ 35 ] and MMSE [ 20 ]. The CDR also includes assessment of

eported ability in areas such as ‘home and hobbies’ and ‘personal care’,

hich are highly relevant for staging the impact dementia is having on

 person’s life and could potentially be relevant for any manifestation

f SCD in function, but it is not included in the MMSE and MoCA which

nly objectively assess cognitive ability. When discussing consensus on

he assessment tools to diagnose CF, the inclusion of assessment tools

hat also potentially measures the impact of CF on function should be

onsidered. 

Review findings demonstrated that the most commonly used (60%)

ssessment tool for the physical frailty component of CF was the Fried

railty Index [ 4 ]. Several papers used a subset of the Fried criteria for

ssessment of frailty [ 27 , 28 ] such as grip strength and gait speed, and

his should be considered as partof the suite of assessment tools to di-

gnose CF as a quicker way to identify physical frailty. There was less

ariation in the tools used for the assessment of physical frailty, likely

ecause the concept of physical frailty has been long established and

ecognized. 

Prevalence of CF has been reported as varying between 1–22% [ 41 ]

nd 6–16% [ 42 ]. This may be due to some definitions of CF including

re-frailty. There are emerging sub-diagnoses of CF that [ 43 ] use dif-

erent diagnostic criteria, such as the absence of cognitive impairment

ut presence of frailty (pre-cognitive frailty) [ 43 ], or pre-frailty and MCI

potentially reversible CF) and pre-frailty and pre-MCI (reversible CF)

 44 ]. When designing interventions for CF, the level of frailty and cogni-

ive impairment should be considered, for example those with pre-frailty

re more physically able and this may impact on the nature of the in-

ervention as well as study outcomes. 

Understanding how CF can be diagnosed, and subsequently inform

herapeutic intervention, was one of the key drivers for this systematic

eview. Supporting clinicians in any setting to quickly and easily iden-

ify who may be cognitively frail is essential, given the adverse health

utcomes associated with CF such as increased falls risk [ 45 ]. Review

f the clinical utility of the three most utilized assessment tools (MMSE,

oCA, CDR) indicated that the MoCA has superior sensitivity to detect

CI, when compared to the MMSE [ 35 ]. However, accredited training is

equired to conduct the MoCA, as well as the CDR [ 46 ] which may be a

imiting factor towards the broader use of these tools. Time to complete

ssessment is an important factor when selecting an assessment tool in

linical practice. The CDR takes 40–70 min [ 46 ] to complete, compared

o 7–10 min for a MoCA or MMSE [ 47 ]. The Mini-Cog was used in three

apers in this review and the clock drawing test used in one. Both of

hese tests only take three minutes to complete and have been found

o detect early mild neurocognitive disorder [ 48 ]. A shorter assessment
6

ool such as these, which indicates a deviation from normal cognition

nd rule out more severe impairment, could be all that is required to

ssess MCI in a diagnosis of CF. 

. Limitations 

Whilst this review included a large number of papers, the inclusion

nd exclusion criteria used may have led to a selection bias and poten-

ially excluded papers that utilized other assessment tools. 

The authors completed a review of psychometric properties using

he COSMIN protocol and sourced original papers describing the assess-

ent tools. The MMSE was first published in 1975, changes in reporting

tandards may have influenced COSMIN ratings for this tool. 

. Conclusion 

This review has demonstrated that diagnosis of CF relies predomi-

antly on the use of three cognitive and two physical assessment tools,

rom a total of 22 and 11 identified in the literature respectively. The

ariation in the tools used to identify cognitive impairment in the di-

gnosis of CF means there is inconsistency in the reporting of CF, po-

entially impacting both the understanding of the prevalence, and the

ppropriate direction of intervention strategies. Amongst the cognitive

ssessment tools identified there was a wide variance as to how they

ere utilized to diagnose CF. Agreement on both the suite of assessment

ools used and their cutoff points for diagnostic use is recommended to

upport a cohesive international approach to diagnosing and treating

F. 
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