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ABSTRACT

Background: Recent expert guidelines recommend that frailty assessments (FAs) encompass physical, functional,
cognitive, social, and mental health domains. This systematic review examines FAs administered globally be-
tween 2015 to 2022 in geriatric participants (65 years and older) to characterize the parameters used to assess
frailty.

Methods: Following PRISMA guidelines, we screened 3,859 articles and included 202 in the final analysis. FA
parameters were coded into 45 health-related categories defined by the authors to evaluate the domains most
frequently used.

Results: Across 39 countries, 291 FAs were identified, with an average number of 17.36 parameters per instru-
ment. Of the 4,995 total parameters analyzed, 22.32 % assessed functional health or physical performance.
Cognitive, mental, and social health were assessed by only 6.09 %, 6.35 %, and 5.01 % of parameters,
respectively.

Conclusions: FAs overwhelmingly measure functional and physical health parameters with limited attention to
cognitive, mental, and social domains. This imbalance suggests that instruments may fall short of capturing the
multidimensional nature of frailty as recommended by recent guidelines. By cataloging current FAs, their
components, and the degree to which they reflect comprehensive frailty definitions, this review highlights the
need for further research and refinement of FAs to ensure accurate, holistic assessment across diverse clinical
settings.

Introduction

from differing conceptualizations and operationalizations of FAs [1,5,
20,24] which has driven the development and testing of many different

Although there is currently no universal consensus on how to define
frailty [1-5], frailty assessments (FAs) are widely recognized as clini-
cally valuable tools. They have been associated with increased risk of
disability, falls, hospitalization, delirium, institutionalization,
morbidity, and mortality in postoperative patients [5-10], as well as an
increased need for assistance in daily activities [6,11-15]. Regular
frailty screening is recommended in individuals over the age of 75 [16,
17] and, within perioperative medicine, guidelines advocate for the use
of FAs to identify patients at risk of poor surgical outcomes [11,12,
17-22,2.3]. Despite these recommendations, frailty assessments remain
underutilized. Contributing factors include limited clinical time for
administration [24] and the absence of standardized guidance on which
instruments most accurately capture frailty. This lack of consensus stems

FAs [5].

Most assessments are grounded in one of two approaches: pheno-
typic or deficit accumulation models [5,9,10]. The phenotypic approach
led to the development of the Fried Phenotype which defines frailty as a
syndrome identified by five physical criteria—unintentional weight loss,
weakness, self-reported exhaustion, slow walking speed, and low phys-
ical activity-characterizing individuals as not frail, pre-frail, interme-
diate, or frail [25]. In contrast, the deficit accumulation model
conceptualizes frailty as a dynamic state that is a sum of deficits across
multidimensional domains of health which are converted to ratios that
reflect the severity of frailty [26,27].

Between 1997 and 2009, the phenotypic approach was widely
favored because of its more-easily-captured parameters [28]. However,
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this model has been criticized for neglecting to capture comprehensive
elements of frailty related to psychological, cognitive, and social health.
Comparative studies have found that phenotypic and deficit accumula-
tion models yield differing frailty prevalence rates within the same
populations, with the phenotypic approach generally identifying fewer
individuals as frail [28-32]. This discrepancy has led to concerns that
phenotypic models may underestimate the prevalence of frailty.
Nevertheless, a recent systematic review evaluating studies published
between 2009 to 2018 found that phenotypic-based assessments remain
the most utilized [17].

As it stands, there does not yet exist a definitive definition of frailty.
However, in 2013, an expert panel convened through the Frailty Oper-
ative Definition-Consensus Conference Project to attempt to define
frailty in a clinical setting [1]. Rodriguez-Manas et al proposed that
frailty be recognized as a multidimensional syndrome and recom-
mended its assessment include physical performance, (e.g., gait speed
and mobility), nutritional status, mental health, and cognition [1].
Although no consensus was reached on specific diagnostic procedures
when it comes to frailty, this multi domain approach offers a potential
framework that may be clinically useful. The panel also concluded that
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no single biomarker sufficiently captures frailty and called for further
research to identify the specific combination of clinical and laboratory
biomarkers that can be used for the diagnosis of frailty [1].

Recently, the World Health Organization utilized its Integrated Care
for Older People (ICOPE) framework to conceptualize frailty not only as
physical decline, but also as a progressive loss of “intrinsic capacity”
[33]. This “intrinsic capacity” encompasses cognitive health, psycho-
logical well-being, mobility, sensory function (i.e. vision and hearing),
and the ability to maintain social relationships and contribute to society.
The ICOPE ideology provides a foundation for understanding frailty as a
multidimensional concept and underlines the need for assessments that
go beyond physical symptoms to capture cognitive, psychological,
functional, nutritional, and social domains. This multidimensional
perspective aligns with recent expert recommendations and reflects the
evolving understanding of frailty as a complex and dynamic condition
that requires holistic assessment and care strategies.

Despite these expert recommendations, it remains unclear whether
multidimensional FAs are the optimal metric of frailty across varied
clinical contexts. Since the 2013 conference, research has increasingly
focused on FA development [19], the assessment of construct validity of
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
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FAs, the prevalence of frailty in various patient populations [19,34-40],
the effects of interventions on frailty status [19,41-44], and outcomes
associated with frailty [45-48]. However, further research may be
needed to determine whether newer FAs adequately capture the
comprehensive domains outlined by experts.

The purpose of this systematic review is to examine frailty assess-
ments used in studies published across the globe between 2015 to 2022
in geriatric subjects, and to evaluate the domains captured by assess-
ments. In doing so, we aim to characterize the variables of health used to
capture frailty, assess their alignment with expert recommendations,
and provide a resource for researchers to refer to when considering what
parameters are frequently captured in FAs.

Methods

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Fig. 1) [49]. A comprehensive electronic search
was performed across three databases-Cochrane, Scopus, and Pub-
Med-to identify studies published between January 2015 and
September 2022. Studies were included if they contained the following
search terms in their title: “frailty index”, “frailty indexes”, “frailty
indices”, “frailty assessment”, “assessment of frailty,” “frailty analysis,”
“frailty indicator,” “frailty questionnaire”, and “frailty instrument.”
Duplicate papers were excluded. Although the search terms were
applied consistently across databases, 1,306 papers were excluded post
hoc for not containing one of the predefined search terms in their titles.
Two authors (EB and SG) screened the abstracts for relevance and
eligibility. Prior to formal screening, they calibrated their approach to
ensure consistency. The authors independently reviewed the studies,
flagged any papers with questionable eligibility, and discussed any
discrepancies. When uncertainty remained, the authors jointly evalu-
ated the full text to determine inclusion.

To focus the review on relevant clinical populations, we excluded
studies involving participants younger than 65 years of age, reflecting
the definition of a geriatric population in many countries [2]. It was our
goal to assess papers that applied the stated frailty assessment(s) to a
participant population, so meta-analyses, editorials, comments/replies,
et cetera, were excluded. To ensure inclusivity and generalizability,
studies were excluded if they were restricted to only one sex or gender.
To gather information on the utilization of FAs on a variety of partici-
pant populations, papers were included regardless of participants’
race/ethnicity, health status/condition, or geographic location. Addi-
tional exclusion criteria included non-human research subjects, a lack of
public or institutional access to the full text, or irrelevance to the aims of
this study. Papers were deemed irrelevant if they focused on
claims-based algorithm development and/or modeling techniques, de-
vice development, or did not test FAs with participant data. Finally,
papers published in all languages were accepted so long as an English
translation was available or Google Translate could provide an adequate
translation. Of the 275 full-text articles reviewed, 73 were excluded for
not meeting inclusion criteria. Ultimately, 202 papers were included in
the final data extraction process.

During data extraction, the following variables were captured: study
title, author(s), year of publication, country in which data collection
occurred, sample size, minimum participant age, mean or median
participant age, participant health condition (if provided), FA(s) used
within the study, parameters included in the FAs, and average/esti-
mated time needed to complete the given FAs. During the data extrac-
tion process, papers were deemed ineligible if the FA parameters were
not explicitly stated and/or if they were not clearly delineated, if a
minimum age was not provided by a study, or if the papers met any of
the previous exclusion criteria (e.g. including subjects under 65 years of
age).

To categorize the FA parameters, the authors identified 45 categories
that spanned physical, mental, social, cognitive, and functional
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domains. The categories were initially derived from organ system
groupings [50] and subsequently expanded to capture frequently
measured elements-such as nutrition and polypharmacy-to provide a
specific and operationalized summary of parameters. Each FA parameter
was assigned to 1 of 45 categories based on the primary domain of health
it assessed. Table 1 presents the complete list of the parameter cate-
gories, subcategories, and examples of parameters assigned to a given
category. Parameters that encompassed multiple domains (e.g. “renal,
urological, or genital disorders™), could not be clearly categorized (e.g.
“do not resuscitate), or were too infrequent to warrant a separate cate-
gory were classified under Category 17: “Other.” The Clinical Frailty
Scale (CFS), a nine-point scale incorporating elements of disease, ac-
tivities of daily living, and independence, was also assigned to Category
17 due to its composite nature, which precluded disaggregation into
individual parameter categories (Table 2).

Functional health/physical performance (Category 14) included
parameters that assessed activities of daily living as well as manifesta-
tions of physical health including parameters assessing exercise; level of
autonomy in tasks such as cooking, managing finances, transportation,
personal hygiene, et cetera; chair stands; unspecified strength; unspec-
ified slowness; and balance. This parameter also included reported
exhaustion and fatigue pertaining to physical and psychological func-
tioning. With Category 14, Functional Health/Physical Performance, we
categorized parameters that were physical manifestations of one’s
physical health within the functional health category. For example,
while conditions like arthritis were categorized under specific organ
systems (e.g. musculoskeletal-Category 1), resulting functional limita-
tions (i.e. difficulty climbing stairs) were categorized separately under
functional health.

Given the nature of this systematic review and the focus on the
content and distribution of frailty assessment parameters rather than
their outcomes, a formal risk of bias assessment was not performed.
However, efforts were made to minimize bias by implementing clearly
defined inclusion and exclusion criteria, using dual independent abstract
screening and full-text review, and excluding studies lacking
participant-level data or clearly delineated FA parameters. Studies were
excluded if they did not provide a minimum participant age, used
claims-based assessments without clinical data, or did not administer
FAs to human subjects. The reproducibility of parameter categorization
was strengthened by calibrating screening procedures prior to data
extraction and by clearly operationalizing 45 parameter categories
across the five health domains.

Following data extraction, the included studies were analyzed to
determine the average participant age, average sample size, number of
parameters per FA, distribution of parameter categories within each FA
(i.e., which categories were included in each index), and frequency of
each category across the entire dataset.

Results

An initial search of the Cochrane, Scopus, and PubMed databases
yielded 3859 papers. After applying inclusion and exclusion criteria,
202 papers were included in the final analysis. The average age of
participants across studies was 77.22 + 4.42 years. The average sample
size was 105,100 participants, with a median sample size of 482, indi-
cating highly skewed data; 37 papers were identified as outliers in the
sample size analysis. Across the studies, 291 distinct FAs were identified,
with 52 papers utilizing more than one FA, encompassing a total of 4995
parameters. The average number of parameters used per FA was 17.36
+ 17.37, while the average number of parameters used per study was
24.9 + 20.46.

Using our defined parameter categories, Functional Health/Physical
Performance (Category 14) was the most frequently represented cate-
gory, comprising 22.32 % of the total 4995 parameters. This was fol-
lowed by Cardiovascular Health (Category 5) at 10.43 %, and
Psychological Health/Mental Health (Category 3) at 6.35 % (see
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Table 1
Parameter categories and percentages.
Category Category Name Percentage of Sub-Categorization to Examples of FA Parameters Within Each Category
Number Total Parameters Cognitive, Mental, Physical,
(Total = 4995) Social, and Functional Health

1 Musculoskeletal System 3.14% Physical Arthritis, osteoporosis, broken bone

2 Neurological System 6.09% Cognitive Disorientation, dementia, Parkinson’s Disease, MMSE score

3 Mental Health 6.35% Mental Anxiety, depression, self-reported mood

4 ENT / Ocular System 3.44% Physical Vision impairment, hearing impairment

5 Cardiovascular System 10.43% Physical Atrial fibrillation, heart failure, myocardial infarction,
hypertension

6 Respiratory System 2.96% Physical Chronic obstructive pulmonary disease, asthma, pneumonia

7 Endocrine System 2.44% Physical Diabetes, thyroid disease

8 Gastrointestinal System 1.60% Physical Gastroesophageal reflux disease, stomach issues, liver diseas|

9 Renal System 1.02% Physical Chronic kidney disease, renal disease

10 Urogenital System 0.56% Physical Urinary tract infection, enlarged prostate, reproductive trac
problems

11 Integumentary System 0.60% Physical Connective tissue disease, pressure sores, dermatitis, woundg

12 Hematology / Blood Work 5.45% Physical Red blood cell count, serum albumin, serum creatinine, HDI
cholesterol levels

13 Oncology 1.28% Physical Cancer history, malignancy

14 Functional Health / Mobility / 22.32% Functional Resistance, ambulation, functional status, independent

Physical performance shopping and grooming

15 Vitals 1.68% Other Body mass index, blood pressure

16 Social Support 2.40% Social Communication, visiting friends and family for advice/help,
social vulnerability

17 Other 2.56% Other CFS, the listing of multiple categories in one (for example:
renal, urinary, and genital disorders), failure to thrive

18 Immune System 0.30% Physical Candidiasis, systemic inflammatory response syndrome,
white blood cell disease

19 Neuropsychology 0.10% Other Neuropsychological problems

20 Nutrition 0.94% Physical Malnourishment, nutritional status, decreased appetite

21 Polypharmacy 1.58% Physical Medication usage, frequency taking medications, number of
medications

22 Incontinence 1.74% Physical Fecal incontinence, bladder control

23 Dizziness/Vertigo 0.34% Physical Dizziness, vertigo, lightheaded

24 Paralysis 0.04% Physical Paralysis, hemiplegia

25 Ulcers 0.76% Physical Pressure ulcer, peptic ulcer

26 Speech Issues 0.26% Physical Incoherent speech, difficulty speaking

(continued on next page)
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Table 1 (continued)
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27 Self-Reported Health 2.26% Physical Self-rated health, feeling physically healthy

28 Unspecified Pain 0.54% Physical Chronic pain, bodily pain

29 Major Life Events 0.12% Other Death of a loved one, car accident

30 Substance Use 0.28% Other Alcohol abuse, smoking

31 Gait Assessment 1.36% Functional Walk speed test, 5 meter walk performance

32 Falls 1.40% Physical Fall(s) in the past year

33 Exhaustion / Fatigue 2.60% Physical Fatigue, low energy

34 Weight loss 3.26% Physical Unintentional weight loss

35 Muscle Weakness 2.02% Functional Grip strength, loss of strength

36 Sleep 0.86% Physical Sleep disorders, sleep apnea, insomnia

37 Timed Up and Go Test 0.24% Functional Timed Up and Go Test

38 Unspecified Medical History 0.90% Other IlIness, comorbidities

39 Foot Problems 0.20% Physical Foot pain

40 Unspecified Sensory Impairment 0.38% Physical Impaired sensorium

41 Living Situation 0.74% Social Home living environment, living alone

42 Sexual Health 0.06% Other Sexually active

43 Demographics 1.00% Social Sex, age, marital status, birthplace, highest level of educatior
44 Healthcare Intervention 0.86% Social Hospitalizations, help from a healthcare professional
45 Use of Medical Supplies / Aids 0.50% Other Needing a wheelchair/cane, utilization of oxygen tank

Fig. 2a). When assessed at the study level (i.e., whether a study included
at least one parameter from a given category, Category 14 appeared in
84.14 % of studies, followed by Neurological Health (Category 2) at
64.26 % and Weight Loss (Category 34) at 60.40 % (see Fig. 2b).

Utilizing the definitions of frailty delineated by Rodriguez-Manas et
al [1]-cognition (corresponding to Category 2), mental health (Category
3), mobility (Category 14), nutritional status (Category 20), and gait
speed (Category 31)-only 5.45 % of 202 papers included all five do-
mains among their total parameters. An additional 16.83 % included
four domains, 33.17 % included three, 18.81 % included two, and 18.81
% included only one. Notably, 6.93 % of the 202 papers did not contain
any of these domains (see Fig. 3). This indicates that FAs including
multidimensional domains remains limited despite growing awareness
of the importance of holistic frailty assessments.

Further categorization of the parameters into five overarching health
domains showed that 193 studies included physical parameters (Cate-
gories 1, 4-13, 18, 20-28, 32-34, 36, 39, 40), 113 included mental health
(Category 3), 78 included social health (Categories 16, 41, 43, 44), 130
included cognitive health (Category 2), and 180 included functional
health (Categories 14, 31, 35, 37). Of the total 4,995 parameters, 50.41
% pertained to physical health, 6.35 % to mental health, 5.01 % to social
health, 6.09 % to cognitive health, and 25.95 % related to functional
health (see Fig. 3b).

A notable percentage of parameters (classified as Category 17,
“Other”) include composite tools such as the Clinical Frail Scale (CFS),
which could not be clearly categorized into a single health domain. CFS
was used in 19 studies, and this category accounted for 2.56 % of all
parameters. The inclusion of composite or non-specific assessments
highlights the interpretive challenges posed by multidimensional

instruments and the need for greater domain clarity and specificity in FA
design.

The six most frequently used FAs were Fried’s Frailty Phenotype (38/
202 studies) [25], Clinical Frail Scale (19/202) [51], Tilburg Frailty
Indicator (19/202) [30], 11-item modified Frailty Index (mFI) (14/202)
[52], electronic Frailty Index (eFI) (11/202), and Comprehensive Geri-
atric Assessment (11/202). The use of eFIs, a tool that pulls patient data
from electronic health records (EHR), illustrates the increasing practice
of utilizing existing clinical data for large-scale, objective frailty
screening. eFIs were used across studies in Europe, North America, and
Asia, demonstrating their increasing global prominence in health sys-
tems aiming for efficient frailty monitoring on a population level.

However, it is worth noting that 35 FAs were unspecified (referred to
generically), 43 FAs were only utilized once, and 67 FAs were used, at
most, twice (i.e. frequency < 2). This high variability in FA usage reflects
the lack of an international consensus on standardized frailty assess-
ments and demonstrates the diversity in healthcare practices and values.

Studies spanned 39 countries, with the largest representation from
the United States of America (19.82 %), China (8.37 %), Spain (7.05 %),
and Italy (7.05 %). FA utilization patterns varied by region. The Tilburg
Frailty Indicator appeared in studies from Asia, South America, Europe,
and the Middle East, but not North America or Australia. FI-Lab in-
struments and eFIs, both increasingly common frailty instruments, were
administered in Asia, Europe, and North America. The SHARE Frailty
Instrument was exclusively used in Europe and was developed as an
instrument to assess frailty in primary care settings [53]. Similarly, the
Gérontopole Frailty Screening Tool (GFST) was developed for general
practitioners in France to identify frailty but is now being used outside of
France in other European countries [54]. Lastly, the Kihon Checklist,



Table 2

Frequency and type of frailty instruments administered per country. Key: EFS - Edmonton Frail Scale, GFI - Groningen Frailty Indicator (GFI), TFI - Tilburg Frailty Index, GFST - Gerontopole Frailty Screening Tool, Fried —
Fried and modifications of Fried, FTS — Frailty Trait Scale, U — deficit accumulation-based FI, O — other (frailty instruments were assigned as ‘other’ if they were administered in three or fewer different countries.

Country # of papers # of FAs mFI 11* mFI 5* FI-CGA* Fried” FI-ED* CFS* FI-LAB* TFI* FRAIL* eFI* SHARE FI* GFI* EFS* GFST* CHS* FTS* u* o*
Australia 14 18 33.3 5.5 11.1 11.1 27.8 11.1
Austria 1 1 100

Belgium 1 1 100

Brazil 1 1 100

Canada 12 16 12.5 6.25 12.5 12.5 18.8 6.3 12.5
China 19 25 8 4 16 8 4 4 4 4 32 16
Croatia 1 1 100

Denmark 3 4 50 50
England 3 5 20 40 40

Finland 1 1 100
France 6 22 4.5 18.2 9.1 9.1 9.1 9.1 18.2 13.6 9.1
Germany 10 22 22.7 18.2 4.5 9.1 9.1 4.5 4.5 4.5 13.6 9.1
Greece 3 4 25 25 25 25
Iceland 1 1 100

India 2 2 50 50

Ireland 1 1 100

Italy 16 25 16 12 4 8 8 16 20 16
Japan 10 14 7.2 7.1 7.1 21.4 57.2
Korea (unspecified) 8 11 9.1 9.1 9.1 18.2 9.1 9 36.4
Lebanon 1 1 100

Lithuania 1 1 100

Mexico 1 1 100

Netherlands 13 15 6.7 46.7 6.7 26.7 6.5 6.7
New Zealand 2 2 50 50

Norway 1 1 100
Poland 6 24 12.5 12.5 12.5 16.7 8.3 4.2 8.3 16.7 8.3
Portugal 1 1 100

Saudi Arabia 2 7 16.7 16.7 66.6
Scotland 1 2 50 50

South Korea 4 6 16.7 33.3 33.3 16.7
Spain 16 36 2.8 139 5.6 8.3 11 2.8 8.3 2.8 5.6 139 8.3 16.7
Sweden 1 1 100

Switzerland 1 1 100

Taiwan 2 4 25 25 50
Thailand 1 2 50 50

Turkey 6 7 14.3 14.3 28.5 14.3 28.6
United Kingdom 9 23 8.7 13 4.3 8.7 13 8.8 8.7 17.4 8.7 8.7
USA 45 58 6.9 6.9 1.7 17.2 5.2 1.7 5.2 3.4 1.7 15.5 34.6

" All values presented in these columns are displayed as percentages. The denominator for each calculation is the total number of papers published in a given country. The numerator for each calculation is the frequency

of individual frailty instruments administered in a country.
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Parameter Frequency Among All Frailty Assessments

Musculoskeletal System (1)
Neurological System (2)

Mental Health (3)

ENT/ Ocular System (4)
Cardiovascular System (5)
Respiratory System (6)
Endocrine System (7)
Gastrointestinal System (8)
Renal System (9)

Urogenital System (10)
Integumentary System (11)
Hematology / Blood Work (12)
Oncology (13)

Functional Health / Mobility / Physical performance (14)
Vitals (15)

Social Support (16)

Other (17)

Immune System (18)
Neuropsychology (19)

Nutrition (20)

Polypharmacy (21)

Incontinence (22)
Dizziness/Vertigo (23)

Paralysis (24)

Uleers (25)

Speech Issues (26)

Self-Reported Health (27)
Unspecified Pain (28)

Major Life Events (29)
Substance Use (30)

Gait Assessment (31)

Falls (32)

Exhaustion / Fatigue (33)

Weight Loss (34)

Muscle Weakness (35)

Sleep (36)

Timed Up And Go Test (37)
Unspecified Medical History (38)
Foot Problems (39)

Unspecified Sensory Impairment (40)
Living Situation (41)

Sexual Health (42)
Demographics (43)

Healtheare Intervention (44)

Use of Medical Supplies / Aids (45)

Parameter Cateogry

Frequency

Non-Repetitive Use of Parameters Among All Papers (n=202)
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Fig. 2. a). These figures display the distribution of all parameters utilized across 202 papers (for a total of 4995 parameters) across the derived 45 categories b.) This
figure displays the non-repetitive frequency of the 45 categories among the 202 papers. For example, if one paper had 10 parameters, five of which went under the
Neurology category and the other five were classified as Mental Health, this paper would be said to include 2 categories.

which was developed in Japan, was administered in Japan and Spain.
The Kihon Checklist is culturally specific to Japan and was administered
in a study in Spain to determine its validity in a new population [55].
These findings demonstrate that while some tools (i.e. Fried’s Pheno-
type, mFI, eFI) have been implemented internationally, others remain
regionally concentrated and culturally specific. This diversity likely

reflects both structural healthcare differences and sociocultural atti-
tudes toward aging, independence, and social support.

We also assessed how frequently FAs included parameters related to
cognitive, mental, and social health across the top five contributing
countries: the United States, Spain, Italy, China, and Australia. Cognitive
and mental health were similarly represented in studies from the U.S.,
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Categorization of All Parameters
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Cognitive

fental

Functional

b.)

Fig. 3a. The authors further grouped the 45 categories into 5 distinct types of health: cognitive, mental, physical, functional, and social health. Some categories, such
as Category 17 (other) could not be accurately grouped into one of these 5 types of health and were not included in the analysis. The figure above demonstrates the
distribution of parameters among these different types of health. b. This figure demonstrates the distribution of papers that included parameters within the 5 types of

health listed above.

Italy, and Australia. Spain had the highest frequency of FAs incorpo-
rating social health parameters and led in inclusion of cognitive health
parameters. Italy had the highest frequency of FAs including mental
health assessments. In contrast, none of the studies from China included
parameters related to social health, although cognitive and mental
health were assessed at similar frequencies. This cross-country variation
may reflect cultural priorities in health assessments, differing healthcare
practices in delivering such assessments, or disparities in access to
multidomain assessment tools.

Discussion

Frailty is strongly associated with advancing age, poor health out-
comes, and adverse events such as hospitalization, disability, and mor-
tality. Consequently, frailty assessments (FAs) have become valuable
tools for identifying at-risk individuals and guiding patient manage-
ment, especially in the context of a rapidly aging global population. This
systematic review aimed to inventory the variety and content of FAs
used worldwide between 2015 and 2022.

Historically, frailty assessments have emphasized physical and
functional domains, as exemplified by Fried’s Frailty Phenotype. Our
review confirms that this trend persists: among 202 studies, 193 (95.5
%) included physical health parameters and 180 (89.1 %) included
functional health parameters. Over half (50.41 %) of all 4,995 param-
eters pertained to physical health, and 25.95 % to functional health.

While these domains are integral to frailty, growing evidence un-
derscores the importance of including mental, cognitive, and social di-
mensions in frailty assessments. Recent research has demonstrated that
depression is highly prevalent in frail individuals (reported in up to 46.5
%) and may increase the risk of frailty [56,57]. Cognitive frailty is
associated with elevated risks of falls, disability, and hospitalization
[58]. Similarly, social vulnerability—including loneliness, social isola-
tion, and inadequate support-has been linked to more rapid frailty
progression 59-61. Despite these associations, we found only 6.09 %,
6.35 %, and 5.01 % of all 4995 parameters addressed cognitive, mental,
and social health, respectively. This may indicate that parameters
imperative to diagnosing frailty are not being adequately addressed by
FAs. While we acknowledge that physical and functional health are
perhaps more easily observed and/or quantified by patients and
healthcare professionals, cognitive, mental, and the social determinants
of health cannot be excluded in the identification of frailty.

The World Health Organization’s Integrated Care for Older People
(ICOPE) uses the idea of “intrinsic capacity” which is the combination of
physical, mental, cognitive, sensory, and social health [33]. ICOPE
emphasizes the need for “stepped care” in which short screenings can
identify individuals at risk [33]. These screenings may then be followed
by detailed multidomain assessments to inform personalized

interventions. This approach highlights the importance of FAs are guides
to comprehensive care.

It is essential to distinguish, however, between frailty screening tools
and comprehensive geriatric assessments (CGAs). Screening tools are
typically brief and domain-limited to ensure ease of administration and
diagnostic accuracy in various settings. As noted in ICFSR Clinical
Practice Guidelines [62], positive screening results should prompt a
multi-domain clinical assessment to inform diagnosis, risk stratification,
and care planning. This stepped approach mirrors ICOPE’s model and
supports this two-step practice of first completing a risk identification
and then a more in-depth multidimensional evaluation. Thus, the lack of
comprehensiveness in many tools may reflect their role in initial
screening rather than their failure as holistic instruments.

Nevertheless, our findings raise concern about the overreliance on
narrow-domain instruments without clear pathways for follow-up as-
sessments. Only 5.45 % of studies included instruments that spanned all
five core domains outlined by Rodriguez-Manas et al [1]-cognition,
mental health, mobility, nutritional status, and gait speed. While 16.83
% of studies included four of these domains, nearly 44 % included one or
none, which may limit the effectiveness of frailty identification and
subsequent management in clinical practice. This is clinically significant
in that limited assessments may fail to identify at-risk patients or
misinform risk evaluation which may delay intervention. While research
efforts continue to investigate what variables are the most valid pre-
dictors of frailty and while the optimal way to measure frailty likely
varies depending on setting, researchers developing FAs should be
certain to use parameters that capture multiple domains of health.

The variability and often ambiguous nature of certain parameters
further complicate matters. For instance, Bessa et al gives the example of
parameters asking patients about loneliness-assessing loneliness could
be used to discover mental health concerns or rather the amount of
social support one has in their life [63]. Likewise, the Kihon checklist
asks, “Do you sometimes visit your friends?” This could be measuring if a
person has a social group to visit but could also assess if a person is
physically able to leave their home and navigate transportation to visit
their friends [55]. Finally, the Tilburg assessment asks, “Have you felt
down during the last month [30]?” An affirmative response to this
question could be due to a multitude of reasons including mental health,
social health, or physical health challenges. Improved specificity in
parameter design is needed to ensure accurate domain assessment.
Future FAs should strive not only for domain inclusivity but also for
conceptual clarity, ensuring that questions are aligned with their
intended health construct.

Additionally, cultural context must also be considered. Complex
domains such as social health, independence, and self-rated health may
be understood differently across cultures. For example, the concept of
independence may look different depending on cultural norms. It may
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be necessary to have localized adaptations of FAs to maintain validity
and cultural relevance.

Our findings also highlight the increasing usage of electronic frailty
indices (eFIs), with data taken from electronic health record (EHR) data
such as ICD-10 codes, lab values, and medication records to estimate
frailty objectively. eFIs are advantageous in that the data is readily
accessible, they can be monitored in real-time, and they may have more
standardized units across institutions (such as lab values). However,
they may not capture more complex domains such as cognitive and/or
mental health, emphasizing the need for comprehensive assessments in
these areas.

Given our findings, we propose several policy recommendations.
First, healthcare systems should adopt a standardized, multidomain
frailty screening assessment that follows expert recommendations such
as those outlined by ICOPE. Second, national healthcare infrastructures
should integrate FAs into EHR systems to allow for long-term frailty
monitoring and appropriate intervention depending on a given frailty
assessment. Third, clinical guidelines should follow a two-step process of
a short risk assessment followed by a more comprehensive frailty eval-
uation. These recommendations are already being implemented in
several countries. For example, the United Kingdom’s National Health
Service has required the use of an eFI in their primary care EHR [64].
Japan uses the Kihon Checklist in communities to provide long-term
care prevention screening [65]. Finally, Korea’s 2021 Frailty Clinical
Practice Guidelines, developed by the Korean Academy of Family
Medicine, include standardized recommendations for frailty diagnosis in
primary care settings [66].

The utility of FAs ultimately lies not only in their diagnostic capacity
but also in their ability to predict adverse outcomes, inform individu-
alized care plans, and guide resource allocation. Tools that fail to assess
critical domains such as cognition or social or social support may miss
important predictors of health decline and healthcare utilization. The
goal may not be comprehensive assessment at the point of screening, but
to ensure that screening triggers appropriate, in-depth evaluations
across all relevant domains.

Lastly, as the global demand for geriatric care increases, so does the
imperative for medical education to include robust and standardized
training on frailty. The global necessity for geriatric care as well as end-
of-life care makes this education that much more relevant. Compre-
hensive understanding of frailty-including its multidimensional nature,
clinical implications, and assessment strategies—is essential for future
healthcare professionals. As noted by Ehrlich et al. [67], frailty is
significantly associated with postoperative delirium and other acute
complications, underscoring the importance of early identification and
management. A more standardized and comprehensive approach to
frailty, beginning with effective screening and followed by
domain-specific evaluations, will better equip clinicians to deliver
personalized, anticipatory care.

Limitations

We acknowledge that our research contains limitations in that our
categorization of frailty parameters into 45 distinct domains may reflect
some degree of subjectivity. While we aimed to increase transparency by
providing examples for each category, we acknowledge that other re-
searchers might classify certain parameters differently. Additionally, our
review did not capture the theoretical approach (deficit-accumulation,
phenotypic, or combined) or the scoring methods employed by each FA.
Including this information may add valuable context regarding the
conceptual foundations and comparative utility of different instruments.

It is also important to contextualize our findings within the limita-
tions of the included studies. Several reviewed articles were secondary
analyses of existing datasets, in which the scope of frailty parameters
was constrained by available variables. Such studies may have used
proxy measures of modified versions of established FAs, which can limit
conclusions about the comprehensiveness of validity of the assessments.
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Additionally, conclusions about geographical variation in FA use and
content should be interpreted with caution, as access to full frailty do-
mains may vary based on data availability rather than -clinical
preference.

We also acknowledge that this review did not apply a formal risk of
bias assessment tool, which may be considered a limitation. However,
this decision was based on the descriptive nature of our study, which did
not evaluate outcomes or interventions based on FAs. As detailed in the
Methods section, we worked to mitigate potential bias through practices
such as strict inclusion/exclusion criteria, dual-review screening, and
independent data extraction. Nonetheless, some degree of bias may still
be present.

Another limitation relates to the categorization of composite in-
struments, such as the Clinical Frail Scale (CFS), which was grouped
under “Other” (Category 17) due to its multidimensional nature
encompassed in a single score. This categorization, while practical for
our review, limits insight into the specific domains captured by CFS and
other similar assessments.

Cultural and contextual differences also proved to be a challenge
when analyzing our data set. Constructs such as social support, inde-
pendence, or psychological distress may be understood differently
across cultures, which affects both the development and application of
FAs. Our review did not assess the cultural adaptability of contextual
sensitivity of the analyzed instruments. As a result, some parameters
may be under- or overrepresented in certain geographic contexts due to
cultural norms rather than clinical reasoning.

In terms of scope, this review is not exhaustive. We limited inclusion
to studies using key search terms, which may exclude some relevant
literature. Furthermore, we defined “geriatric” as individuals aged 65
and older, consistent with conventions in the United States. However,
age thresholds for defining older adults vary globally which may have
resulted in the omission of pertinent studies from other regions. Lastly,
while our review aimed to represent international FA usage, it may not
capture the full spectrum of tools in use-both in the countries we
included and in those not represented. Therefore, the results may not
fully reflect global practices in frailty assessment.

Further research

Further research is needed to assess the optimal frailty measures for
specific health care settings. For example, the optimal parameters of
frailty may differ between contexts such as perioperative medicine
versus primary care. Once optimal parameters are identified, it may be
beneficial to develop a standardized FA that includes parameters rele-
vant to multiple healthcare settings. A standardized FA could then be
integrated into electronic health records and used to generate medical
specialty-specific frailty measures as needed. This integration of frailty
assessments as a routine element of patients’ medical care could allow
for frailty to be tracked over time and reveal opportunities for in-
terventions as frailty declines. We recognize that it may be unrealistic to
have one standardized FA to apply to all medical specialties as one FA
may not be sufficient to capture the nuances of various specialties, but
having a more standardized knowledge of what constitutes frailty may
allow providers in various healthcare fields to utilize similar parameters
that can allow us to track the incline/decline/stagnation of a patient’s
frailty over time. This ability to monitor the dynamic nature of frailty
could better inform patient care and treatment plans.

As our review only included 39 countries, it may be beneficial for
additional research to be performed to gain a broader understanding of
those countries not included in this study. Similarly, it would be inter-
esting to investigate the cultural adaptability of given FAs (specifically
in consideration of social and mental health parameters) and, if future
researchers should choose to develop a standardized FA, how cultural
differences can be addressed.
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Conclusion

With an aging population, the study and diagnosis of frailty is
increasingly relevant. This analysis demonstrates that, while a wide
variety of frailty assessments are utilized worldwide, frailty assessments
primarily measure functional and physical health parameters when
compared to mental, social, and cognitive health parameters. While
research efforts continue to investigate the optimal parameters of frailty
within medical settings, it is crucial that mental, social, and cognitive
health parameters are included in testing as they may play an important
role in frailty and adverse health outcomes.
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