
RESEARCH ARTICLE Open Access

A scoping review of the Clinical Frailty
Scale
Sophie Church1,2, Emily Rogers1, Kenneth Rockwood1,3 and Olga Theou1,3,4*

Abstract

Background: Frailty is increasingly recognized as an important construct which has health implications for older
adults. The Clinical Frailty Scale (CFS) is a judgement-based frailty tool that evaluates specific domains including
comorbidity, function, and cognition to generate a frailty score ranging from 1 (very fit) to 9 (terminally ill). The aim
of this scoping review is to identify and document the nature and extent of research evidence related to the CFS.

Methods: We performed a comprehensive literature search to identify original studies that used the Clinical Frailty
Scale. Medline OVID, Scopus, Web of Science, CINAHL, PsycINFO, Cochrane Library and Embase were searched from
January 2005 to March 2017. Articles were screened by two independent reviewers. Data extracted included
publication date, setting, demographics, purpose of CFS assessment, and outcomes associated with CFS score.

Results: Our search yielded 1688 articles of which 183 studies were included. Overall, 62% of studies were conducted
after 2015 and 63% of the studies measured the CFS in hospitalized patients. The association of the CFS with an
outcome was examined 526 times; CFS was predictive in 74% of the cases. Mortality was the most common outcome
examined with CFS being predictive 87% of the time. CFS was associated with comorbidity 73% of the time,
complications 100%, length of stay 75%, falls 71%, cognition 94%, and function 91%. The CFS was associated with
other frailty scores 94% of the time.

Conclusions: This scoping review revealed that the CFS has been widely used in multiple settings. The association of
CFS score with clinical outcomes highlights its utility in the care of the aging population.
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Background
Worldwide, the population of older adults is expected to
grow from 8.5% of people aged 65 and older to nearly
25% by 2050 [1]. As the population ages, the concept of
frailty becomes increasingly relevant in the provision of
health care to the population. Frailty was introduced
nearly three decades ago to the geriatric medicine litera-
ture as a method of understanding and discerning the
complex health status of older adults. Frailty is defined
as a state in which there is an increase in an individual’s

vulnerability for developing increased dependency and/
or mortality when exposed to a physiological or psycho-
logical stressor [2]. Frailty can also be thought of as tip-
ping the balance between reserve and insults, or positive
and negative influences, leading to increased vulnerabil-
ity [3]. People living with frailty are more vulnerable to
the effects of potential stressors, and to deterioration
than others of the same chronological age.
Frail individuals experience higher rates of adverse out-

comes [4]. As such, assessing frailty early in the course of
care is essential in order to identify those patients who are
most vulnerable. Frailty measurement is integral for guid-
ing patient care, as it helps clinicians determine which in-
terventions will be more likely to be beneficial and which
may be more harmful to particular individuals [5], for
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example more aggressive medical treatments. It has been
suggested that all individuals over the age of 70 be
screened for frailty [6]. Despite agreement on it being a
multiply determined state of increased risk, consensus on
a frailty definition has yet to be reached.
The Clinical Frailty Scale is a clinical judgement-

based frailty tool developed for the Canadian Study of
Health and Aging [7]. There it summarized the re-
sults of a Comprehensive Geriatric Assessment facili-
tating discussion of the impact of frailty when
assessments had been conducted by physicians and
nurses from a range of disciplines. The CFS evaluates
specific domains including comorbidity, function, and
cognition to generate a frailty score ranging from 1
(very fit) to 9 (terminally ill). Various reviews have
been published on frailty suggesting the CFS is a
promising frailty screening tool [8–10], however none
of these have focused specifically on the CFS. Al-
though the CFS is used commonly in both research
and clinical care, there is currently no synthesis of its
use. The objective of this scoping review was to map
and synthesize the literature around the use of the
CFS. This included identifying and documenting the
nature and extent of research evidence pertaining to
the CFS, with the aim of providing a more compre-
hensive description of its use across settings. We also
examined the ability of the CFS to predict adverse

health outcomes. This knowledge could inform and
support clinicians and policy makers in making deci-
sions about resource allocation and service access.

Methods
Search strategy
The search strategy for this scoping review was developed
with assistance from a librarian, with the aim of identify-
ing all original studies that assessed the Clinical Frailty
Scale (Appendix 1). A variety of databases including Med-
line OVID, SCOPUS, Web of Science, CINAHL, Psy-
cINFO, Cochrane Library and Embase were searched
from 2005 when the original CFS paper was published to
March 2017. All relevant articles retrieved from this
search strategy were included for screening. Additional
studies were identified by manually searching the refer-
ence lists of potentially relevant papers and other frailty
systematic reviews. SCOPUS and Web of Science searches
were also completed for all articles citing the article which
described the development of the CFS tool [7]. All articles
identified were imported into Covidence software for
screening.

Inclusion/exclusion criteria
Studies were only included when 1) they were original
research and 2) the CFS was used. Due to the broad na-
ture of this scoping review, we did not limit by language,
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Fig. 1 Scoping review flow chart
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study design, setting, age of participants or outcome
measure. For non-English articles, members of the re-
search team or colleagues with knowledge of the given
language screened them and assisted in data extraction.
Quality assessment is not a priority in scoping reviews;
thus, studies were not excluded based on their quality.

Title and abstract screening
Title and abstract screening was completed in Covidence
software. The only inclusion criterion for the title and
abstract screening was whether the article described an
original study. Review articles, conference abstracts, edi-
torials and commentaries were excluded from the re-
view. Screening was completed by two independent
reviewers and conflicts were managed and resolved by
discussion between the two reviewers, including a third
reviewer when necessary.

Full text screening
Full text screening was also completed in Covidence soft-
ware. Studies that include the Clinical Frailty Scale in
their methods were included for data extraction; proto-
col papers proposing the use of the CFS in a study were
also included. Studies that reference the CFS but did not

assess or plan to assess frailty with the CFS in a group of
participants were excluded. Full text screening was com-
pleted by two independent reviewers, with conflicts
managed by discussion to achieve consensus or by a
third reviewer when necessary.

Data extraction and analysis
A data extraction form on Microsoft Excel was used to
guide the collection of information from each article.
Data was first extracted from 10 articles, and then this
form was modified before the completion of the data ex-
traction. The following descriptive data was extracted
from each article that satisfied the inclusion criteria: year
of publication, language, country, study design, and
study setting. For completed studies (not protocol stud-
ies) participant demographics were extracted, including
number of participants, and participant age and sex.
With respect to the CFS, we extracted information about
persons who administered the CFS, cut points for identi-
fication of frailty, frailty prevalence, and the purpose of
the CFS assessment. All outcomes and variables that
studies assessed for a relationship with CFS were re-
corded. As numerous outcome variables were identified,
outcomes were grouped according to overarching

Geriatric Medicine Cardiology ICU

General Internal Medicine Emergency Department Acute Medical Unit

Cardiac Surgery General Surgery Dialysis

Orthopedic Surgery Burn Unit Clinical Teaching Unit

Rehabilitation Other Surgery Multiple Units

Fig. 2 Proportion of studies that took place on various hospital units/wards
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Table 1 Study characteristics stratified by study setting

All Hospital Long-term Care Outpatient Clinic Community Hospital and Community

Articles n (%) 183 (100) 115 (63.2) 10 (5.5) 13 (7.1) 32 (17.6) 12 (6.6)

Year n (%)

2015+ 114 (62.2) 80 (69.6) 4 (40.0) 10 (76.9) 11 (34.4) 9 (75.0)

2010–2014 63 (34.4) 34 (29.6) 5 (50.0) 3 (23.1) 19 (59.4) 2 (16.7)

2005–2009 6 (3.3) 1 (0.9) 1 (10.0) 0 2 (6.3) 1 (8.3)

Language n (%)

English 168 (91.8) 103 (89.6) 9 (90.0) 13 (100) 31 (96.9) 11 (91.7)

German 5 (2.7) 5 (4.3) 0 0 0 0

Spanish 2 (1.1) 1 (0.9) 0 0 0 0

Japanese 3 (1.6) 2 (1.7) 0 0 0 1 (8.3)

Italian 2 (1.1) 2 (1.7) 0 0 0 0

Polish 2 (1.1) 1 (0.9) 0 0 1 (3.1) 0

Cantonese 1 (0.5) 1 (0.9) 0 0 0 0

Country n (%)

Canada 53 (28.9) 32 (27.8) 3 (30.0) 4 (30.8) 8 (25.0) 6 (50.0)

UK 39 (21.3) 30 (26.1) 2 (20.0) 2 (15.4) 2 (6.3) 3 (25.0)

USA 6 (3.3) 4 (3.5) 0 0 1 (3.1) 0

Australia 10 (5.5) 8 (7.0) 0 0 2 (6.3) 0

Germany 10 (5.5) 7 (6.1) 0 2 (15.4) 1 (3.1) 0

Italy 6 (3.3) 5 (4.3) 0 1 (7.7) 0 0

Ireland 9 (4.9) 3 (2.6) 0 0 6 (18.8) 0

Taiwan 8 (4.4) 3 (2.6) 0 0 5 (15.6) 0

Japan 8 (4.4) 3 (2.6) 2 (20.0) 1 (7.7) 1 (3.1) 1 (8.3)

Poland 6 (3.3) 4 (3.5) 1 (10.0) 0 1 (3.1) 0

Netherlands 4 (2.2) 2 (1.7) 0 1 (7.7) 1 (3.1) 0

China 3 (1.6) 1 (0.9) 1 (10.0) 0 1 (3.1) 0

Colombia 2 (1.1) 2 (1.7) 0 0 0 0

Spain 2 (1.1) 1 (0.9) 1 (10.0) 0 0 0

Singapore 2 (1.1) 1 (0.9) 0 0 1 (3.1) 0

Othera 7 (3.5) 4 (3.6) 0 1 (7.7) 1 (3.1) 1 (8.3)

Multiple countries 3 (1.6) 1 (0.9) 0 1 (7.7) 0 1 (8.3)

Number of participants

# of articles reporting 177 110 9 13 32 12

Range 1–27,527 1–12,282 15–728 32–3500 1–27,527 7–2305

Median
(IQR)

261.0
(100.0–548.5)

305.0
(101.0–530.0)

160.0
(93.0–279.0)

124.0
(86.0–1023.5)

261.5
(95.3–803.0)

164.0
(44.0–525.0)

Mean age of participants

# of articles reporting 135 84 7 9 24 11

Range 54.0–93.0 55.6–93.0 82.0–90.9 72.0–85.4 56.68–87.2 54.0–84.4

Median
(IQR)

79.0
(71.4–82.9)

79.8
(70.8–82.9)

85.5
(82.9–88.0)

81.3
(75.4–83.0)

76.0
(70.9–79.5)

79.0
(62.0–84.2)

Percentage of females

# of articles reporting 150 91 8 12 27 12

Range 0.0–100.0 0.0–90.7 64.0–88.8 23.5–77.8 32.0–100.0 29.0–100.0

Median 54.5 50.6 77.5 55.9 58.6 59.6
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themes for the purpose of analysis. Analyses were con-
ducted using IBM SPSS 21.

Results
Our database search retrieved 2907 articles and hand-
searching identified 5 additional articles for a total of
2912. After duplicates were removed, 1688 articles were
included for title and abstract screening. We screened
the full text of 1353 articles and 183 articles (Appendix
2) were identified for data extraction (Fig. 1). The CFS
was measured in hospitalized patients in 63% of the arti-
cles and in the community in 18% of the articles. Of the
97 in-hospital studies that reported the unit or ward, the
most common units were Geriatric Medicine (15%) and
Cardiology (11%) (Fig. 2). Of the 183 included studies,
168 were written in English (92%), most studies were
conducted in Canada (29%) and in the United Kingdom
(21%), and 62% of studies were conducted after 2015
(Table 1). In relation to study design, 85% of studies
were observational and 14% were experimental; of these
25 experimental studies, 18 were randomized controlled
trials (Table 1).
The CFS was assessed by researchers (46% of articles)

and by a variety of professionals with physicians being
the most common (24%). The CFS was originally devel-
oped as a 7-point scale but there is currently an updated
9-point version. Among the included articles, 58% used
the 7-point scale and 38% used the 9-point scale
(Table 2) with the 9-point version being the most com-
mon among the most recent studies (Supplementary Fig-
ure. 1). When categorized, a CFS score of five was the
most widely used frailty cut point (68.9%). Most studies
(46.4%) used the CFS for risk stratification (i.e. to predict
outcomes) (Table 2, Supplementary Figure 2). Of the 31
times the association between CFS score and age was ex-
amined, 77% found a significant relationship. Female sex
was correlated with CFS score in 50% of the 18 times
this association was tested (Supplementary Table 1).
The association of the CFS with outcomes was exam-

ined 526 times and was a significant predictor in 390
(74%) (Fig. 3). Several outcomes were examined, including
mortality, comorbidity, disability, length of hospitalization,

re-admission, institutionalization, cognitive function and
falls. Mortality was the most common outcome measure,
evaluated 68 times. The CFS was significantly associated
with mortality in 87% of the cases. Of the 62 instances that
looked at the association of CFS with comorbidity, 73%
found a significant positive correlation. The CFS score
was predictive of function (current function or functional
decline) in 91% of the 45 times function was evaluated.
The association of the CFS with the type of treatment re-
ceived by patients was examined 37 times and the CFS
was significantly associated in 73% of the cases. CFS score
was significantly associated with mobility in 90% of the 31
instances. In addition, of the 18 studies that looked at the
correlation between CFS scores and other measures of
frailty 94% found significant association (Fig. 3). A number
of other outcomes and variables were examined for associ-
ation with the Clinical Frailty Scale in smaller numbers of
studies, and these are outlined in Supplementary Table 2.

Discussion
In this scoping review, we have reviewed the research
evidence pertaining to the CFS. The CFS has been used
in a variety of contexts around the world. Although most
administered in Canada and the United Kingdom use of
this tool has reached Asia, South America, and other
parts of Europe. The number of publications measuring
the CFS has increased in recent years, possibly reflecting
the medical community’s interest in the topic of frailty
as an important construct. The CFS is most often used
in hospital settings, particularly on Geriatric Medicine
and Cardiology units, however, has been applied to a
range of inpatient and outpatient populations. The in-
crease of its use in a variety of settings shows that re-
searchers and clinicians value the ease and efficiency of
using this judgement-based tool. In research, the CFS is
commonly used to predict health outcomes. The out-
comes with which it most has been reported to be
significantly associated are mortality, comorbidity, func-
tional decline, mobility, and cognitive decline.
This study was scoping in nature, allowing us to cap-

ture a broad range of information about the use of the
CFS in research. However, this study is limited by the

Table 1 Study characteristics stratified by study setting (Continued)

All Hospital Long-term Care Outpatient Clinic Community Hospital and Community

(IQR) (44.0–64.0) (41.8–57.0) (74.0–79.6) (37.8–74.1) (52.5–64.0) (50.3–68.8)

Study design n (%)

Observational 156 (85.2) 101 (64.7) 10 (6.4) 11 (7.1) 25 (16.0) 9 (5.8)

Experimental 25 (13.7) 12 (48.0) 2 (8.0) 2 (8.0) 6 (24.0) 3 (12.0)

Qualitative 2 (1.1) 1 (50.0) 0 0 1 (50.0) 0

Note that as one article did not specify setting, it is only included in the “All” column
aOther countries included New Zealand, Finland, Sweden, Brazil, Austria, France and Lithuania
# number; IQR interquartile range
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Table 2 Frailty characteristics stratified by setting
All Hospital Long-term Care Outpatient Clinic Community Hospital and Community

Articles n (%) 183 (100.0) 115 (63.2) 10 (5.5) 13 (7.1) 32 (17.6) 12 (6.6)

Site of CFS assessment n (%)

# articles reporting 180 112 10 13 32 12

On site 137 (76.1) 85 (75.9) 8 (90.0) 10 (76.9) 24 (75.0) 9 (75.0)

Retrospectively 27 (15.0) 18 (16.1) 1 (10.0) 2 (15.4) 4 (12.5) 2 (16.7)

On-site & retrospective 13 (7.2) 9 (8.0) 1 (10.0) 1 (7.7) 1 (3.2) 1 (8.3)

Telephone 3 (1.7) 0 0 0 3 (9.4) 0

Times CFS assessed n (%)

Once 173 (94.5) 110 (95.6) 10 (100.0) 11 (84.6) 29 (90.6) 12 (100.0)

Twice 8 (80.0) 3 (33.3) 0 2 (20.0) 3 (33.3) 0

Three times 1 (10.0) 1 (10.0) 0 0 0 0

Four times 1 (10.0) 1 (10.0) 0 0 0 0

Person administering CFS n (%)

# articles reporting 111 69 3 7 24 8

Researchers 51 (45.9) 33 (47.8) 0 1 (14.3) 13 (54.1) 4 (50.0)

Physicians 27 (24.3) 17 (24.6) 1 (10.0) 1 (14.3) 5 (20.8) 3 (37.5)

Nurse/NP 11 (9.9) 8 (121.6) 0 0 3 (12.5) 0

Other staffa 4 (3.6) 1 (0.9) 1 (10.0) 0 1 (4.2) 1 (12.5)

Clinical staff not reported 4 (3.6) 1 (0.9) 1 (10.0) 2 (28.6) 0 0

Mixed 14 (12.6) 9 (13.0) 0 3 (42.9) 1 (4.2) 0

Version of CFS used n (%)

# articles reporting 153 96 9 9 30 9

7-point 89 (58.2) 48 (50.0) 5 (55.6) 7 (77.8) 22 (73.3) 7 (77.8)

8-point 6 (3.9) 5 (5.2) 0 0 1 (3.3) 0

9-point 58 (37.9) 43 (44.8) 4 (44.4) 2 (22.2) 7 (23.3) 9 (22.2)

Frailty cut-point n (%)

# articles reporting 58 42 1 4 9 2

3 1 (1.7) 1 (2.4) 0 0 0 0

4 15 (25.9) 10 (23.8) 0 3 (75.0) 2 (22.2) 0

5 40 (68.9) 29 (69.0) 1 (100.0) 1 (25.0) 7 (77.8) 2 (100.0)

6 2 (3.4) 2 (4.8) 0 0 0 0

Frailty prevalence %

# articles reporting 66 44 2 4 12 4

Range 2.4–100.0 2.4–87.5 75.6–100.0 25.0–48.0 2.9–77.0 11.1–71.0

Median (IQR) 32.8
(21.3–51.1)

31.9
(21.3–47.7)

87.8
(N/A)

34.7
(25.6–46.5)

40.25
(16.8–54.3)

44.4
(16.5–67.3)

Reason frailty measured n (%)

Risk stratification 85 (46.4) 61 (53.0) 6 (60.0) 5 (38.5) 8 (25.0) 4 (33.3)

Inclusion/exclusion 14 (7.7) 5 (4.3) 0 1 (7.7) 6 (18.8) 2 (16.7)

Comparison with other scales 7 (3.8) 3 (2.6) 0 1 (7.7) 3 (9.4) 0

Outcome measure 9 (4.9) 6 (5.2) 0 2 (15.4) 0 1 (8.3)

Clinical decision 3 (1.6) 3 (2.6) 0 0 0 0

Descriptive only 33 (18.0) 20 (17.4) 2 (20.0) 2 (15.3) 7 (21.9) 2 (16.7)

Risk stratification and
comparison of scales

21 (11.5) 11 (9.6) 2 (20.0) 1 (7.7) 5 (15.6) 2 (16.7)

Other mixed uses 10 (5.5) 6 (5.2) 0 0 0 1 (8.3)

Note that as one article did not specify setting, it is only included in the “All” column
aOther staff includes personnel such as paramedics, LTC staff, junior medical staff and program evaluators
# number; IQR interquartile range
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fact that it is not a meta-analysis and thus does not
examine the quality of the evidence presented in each
article. It was our aim to provide a high-level overview
of this scale and its uses. In addition, the initial search
was completed in 2017 and therefore does not incorpor-
ate articles published more recently.
In recent years, as interest in frailty as a medical con-

struct has increased, so too has the number of publica-
tions measuring the CFS. Overall, these studies have
assessed the CFS in a range of different populations,
which as a whole are representative of the general popu-
lation of older adults. Preliminary analysis of this data
demonstrated that the CFS has been found to be associ-
ated with a variety of important patient characteristics
and clinical outcomes. Since the CFS combines clinical
judgment with objective measurement and can be easily
conducted, it has been seen as one of the most promis-
ing and practical ways of screening frailty in routine as-
sessment [11] and especially in acute care [12].
This further supports the use of the CFS as a tool in

clinical practice, as it provides valuable information to
guide patient care and health policy development. Syn-
thesizing the evidence around CFS and gaining a better
understanding of its feasibility and psychometric proper-
ties, could assist with the development of education ma-
terials for clinicians about how the CFS can better
inform the care they provide and how it can help them
discuss with patients and their families the risks and
benefits of potential treatments. This will assist clinicians

to provide more informed and rational shared decision
making. Most recently, beyond what had been imagined
when designed, and not without controversy [13–16],
the CFS has been suggested as a tool that can guide ra-
tioning of critical care resources if they become over-
whelmed in the COVID-19 pandemic [17]. For this
reason, we published a guide for using the Clinical
Frailty Scale for people new to the scale [18].
The CFS is mostly used within geriatric medicine, car-

diology, intensive care, general medicine, emergency
medicine, surgery, and dialysis; information for other
medical specialties is lacking. The CFS is also not com-
monly used to predict patient-oriented measures such as
quality of life, which should be included in future obser-
vation studies using the CFS. Using the CFS to assess
the degree of frailty in clinical settings extends beyond
evaluating risk to mitigating frailty by understanding dis-
ease presentation, acute management, recovery time,
and rehabilitation potential.
Further research into the potential of this tool is war-

ranted and will likely reveal novel applications to im-
prove medical care of older adults. For example,
investigation is warranted into whether implementing
CFS in routine practice will improve care. In certain
NHS centers in the United Kingdom, the CFS is rou-
tinely used to screen all patients over the age of 75 who
are admitted to hospital via the Emergency Department
[10]. Data from these institutions will be highly valuable
in the advancement of frailty research.
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Conclusions
This scoping review revealed that the CFS has been
widely used in multiple settings. Most of the included
studies were conducted in hospital settings and most ar-
ticles that examined the association of the CFS with ad-
verse health outcomes showed that it has good
predictive ability. The association of CFS score with clin-
ical outcomes highlights its utility in the care of the
aging population.

Appendix 1
SEARCH STRATEGY
((Clinical or “Canadian Study of Health and Aging” or
CSHA or Rockwood or Videx or Dalhousie or “Capital
District Health Authority” or CDHA) adj2 frailty adj2
(scale* or tool* or screen* or measure* or assess* or
score* or index*)).tw.
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org/10.2215/cjn.07760814.

2. Bagshaw SM, Stelfox HT, Mcdermid RC, et al.
Association between frailty and short- and long-
term outcomes among critically ill patients: a multi-
centre prospective cohort study. Canadian Medical
Association Journal. 2013;186 (2). doi:https://doi.
org/10.1503/cmaj.130639.

3. Bagshaw SM, Stelfox HT, Johnson JA, et al. Long-
Term Association Between Frailty and Health-
Related Quality of Life Among Survivors of Critical
Illness. Critical Care Medicine. 2015;43 (5):973–982.
doi:https://doi.org/10.1097/ccm.0000000000000860.

4. Bagshaw SM, Majumdar SR, Rolfson DB, Ibrahim
Q, Mcdermid RC, Stelfox HT. A prospective
multicenter cohort study of frailty in younger
critically ill patients. Critical Care. 2016;20 (1).
doi:https://doi.org/10.1186/s13054-016-1338-x.

5. Baimatova I, Smith C, Beckert L, Singh H.
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34. doi:https://doi.org/10.1016/j.hlc.2014.12.019.

6. Basic D, Shanley C. Frailty in an Older Inpatient
Population. Journal of Aging and Health. 2014;27
(4):670–685. doi:https://doi.org/10.1177/
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