Cukurova Medical Journal
CUKUROVA UNIVERSITESI TIP FAKULTESI

RESEARCH

Cukurova Med | 2026;51(2):620-628
DOI: 10.17826/ cumj.1929370

The potential of the SARC-CalF questionnaire as a screening tool for

frailty

SARC-CalF anketinin kirilganlik icin bir tarama aract olarak kullanim potansiyeli

Esra Qataltepé@, Ayse Fadllogluzﬁ, Eda Ceker3®, Fatih Giingér“@, Nermin Karakurt5®,

Zekeriya Ulger&#®, Hacer Dogan Varan3

1University of Health Sciences, Konya, Tturkiye

20Osmaniye Research and Training Hospital, Osmaniye, Turkiye

3Etlik City Hospital, Ankara, Ttrkiye
4University of Health Sciences, Ankara, Ttrkiye
5Gazi University, Ankara, Ttrkiye

Abstract

Purpose: Frailty and sarcopenia exhibit overlapping
physical characteristics, as described by the Fried Frailty
Phenotype (FFP). Although the SARC-CalF questionnaire
is widely used for sarcopenia screening, as recommended
by the EWGSOP-2 guidelines, its potential to identify
frailty has not been thoroughly investigated. This study
aims to evaluate the SARC-CalF as a simple, objective tool
for assessing frailty in older adults.

Materials and Methods: This cross-sectional study
included 337 patients aged 65 years and older. Frailty was
assessed through the FFP. Demographic characteristics
and the SARC-CalF questionnaire were obtained. To
identify appropriate  SARC-CalF cut-off points for
detecting frailty, we used a receiver operating characteristic
(ROC) curve to calculate the area under the curve (AUC)
and its 95% confidence interval.

Results: The average age of the participants was
75.27£6.6, with 64.3% (n=217) being women. Frailty was
observed in 15.4 % (n=52) of the study population. Frail
patients exhibited higher median SARC-CalF scotes than
non-frail participants (5.5 vs. 1). The AUC of the SARC-
CalF score for frailty was 0.800 (95% confidence interval
[C1], 0.75-0.84). Using a cut-off value of >2, sensitivity was
84.6%, specificity was 66.3%, PPV was 30.7%, and NPV
was 96.1%.

Conclusion: The SARC-CalF questionnaire demonstrated
good discriminative performance in identifying frailty
among older adults and may serve as a simple tool for
frailty screening.

Keywords: Frailty, geriatrics, SARC-CalF, sarcopenia,
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Oz

Amag: Kirllganlk ve sarkopeni, Fried Kirilganlk
Fenotipi’nde tanimlandig1 tizere Ortiisen fiziksel 6zellikler
gostermektedir.  SARC-CalF  anketi, EWGSOP-2
kilavuzlarinda 6nerildigi tizere sarkopeni taramasi icin
yaygin olarak kullanilmasina ragmen, kirilganhgt belitleme
potansiyeli yeterince arastirlmamistir. Bu  galigmanin
amact, SARC-CalF anketinin yagh bireylerde kirlganligin
degerlendirilmesi i¢in basit ve objektif bir ara¢ olarak
kullanilabilirligini degerlendirmektir.

Gereg ve Yontem: Bu kesitsel ¢alismaya 65 yas ve Uzeri
337 hasta dahil edildi. Kirilganlik Fried Kirilganlik Fenotipi
(FFP) kullanilarak degerlendirildi. Demografik 6zellikler ve
SARC-CalF  anketi verileri kaydedildi. Kirilganlig
saptamada uygun SARC-CalF kesim noktalarint belitlemek
amactyla alict isletim karakteristigi (ROC) egrisi analizi
kullanilarak egri altinda kalan alan (AUC) ve %95 gliven
aralig1 hesaplandt.

Bulgular: Katilimeilarin ortalama yagt 75,2726,6 olup
%064,3"4  (n=217) kadindi. Calisma popiilasyonunun
%15,4inde (n=52) kirtlganlik saptandi. Kirilgan hastalarda
SARC-CalF skoru kirilgan olmayan gruba goére daha
yiksekti. Kirdganhgt beliflemede SARC-CalF skorunun
AUC degeri 0,800 olarak bulundu (%95 giiven araligt [GA],
0,75-0,84). Negatif prediktif deger %96,1 olarak saptand:
ve kirtlganlik igin SARC-CalF’in optimal kesim degeri tiim
bireyler i¢cin >2 olarak belirlendi.

Sonug: SARC-CalF anketi, yagh bireylerde kirilganhgt
belirlemede iyi ayirt edici performans gdstermistir ve
kirilganlik taramast igin basit bir ara¢ olarak kullaniabilir.
Anahtar kelimeler: SARC-CalF, kirlganlik, geriatri,
tarama, sarkopeni
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INTRODUCTION

Frailty is a multidimensional geriatric syndrome
characterized by decreased physiological reserve and
impaired resistance to stressors, leading to increased
vulnerability to adverse health outcomes!. Individuals
with frailty experience difficulties in maintaining
homeostasis, which results in a higher risk of
hospitalization, functional decline, falls, disability,
and mortality compared with robust older adults?.
Early identification of frailty is therefore emphasized
in international guidelines, particularly among adults
aged 70 years and older or those with unintentional
weight loss exceeding 5% in the last year®. Despite its
clinical importance, frailty remains challenging to
diagnose because it involves complex interactions
across physical, cognitive, psychological, and social
domains. As a result, numerous screening and
assessment tools have been proposed, ranging from
simple questionnaires to comprehensive geriatric
evaluations, each reflecting different conceptual
models of frailty.

Among these models, the Fried Frailty Phenotype
(FFP) is one of the most widely used operational
definitions. It identifies frailty based on five physical
criteria:  unintentional weight loss, weakness,
exhaustion, slow walking speed, and low physical
activityl. Many of these components overlap
biologically and clinically with sarcopenia, a
progressive age-related loss of skeletal muscle mass
and function. Shared mechanisms, such as chronic
inflammation, hormonal alterations, metabolic
dysregulation, neuromuscular  impairment,
suggest that sarcopenia and frailty are closely
interconnected conditions rather than distinct
entities*>. Moreover, sarcopenia is linked to adverse
outcomes similar to those associated with frailty, such
as falls, fractures, physical disabilities, and increased
mortality>. Consequently, tools designed for
sarcopenia case-finding may also hold potential for
identifying frailty.

and

In the clinical screening of sarcopenia, the European
Working Group on Sarcopenia in Older People
(EWGSOP) recommends the wuse of simple
instruments such as the SARC-F questionnaire or its
modified version, SARC-CalF, which incorporates
calf circumference®. Calf circumference (CC) itself is
an casily obtainable anthropometric marker that
correlates with appendicular muscle mass and
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physical performance’. The addition of CC
substantially improves sensitivity and overall
diagnostic performance compared with SARC-F
alone”8. Although SARC-CalFF has demonstrated
enhanced accuracy in detecting individuals at risk for
sarcopenia across various populations, its potential
role in frailty screening has not yet been
systematically examined®?.

Given the substantial overlap between frailty and
sarcopenia, particularly in domains related to
mobility, muscle strength, and physical performance,
assessing whether SARC-CalF can also discriminate
between frail and non-frail individuals is clinically
meaningful. A simple, rapid tool that incorporates
both subjective functional limitations and an
objective muscle-related measure could offer
practical value in busy clinical settings where
comprehensive frailty assessments are difficult to
perform.

Therefore, this study aims to evaluate the SARC-CalF
questionnaire's ability to identify frailty in older adults
and assess its discriminative performance using the
FIEP as the reference standard. We hypothesized that
SARC-CalF, originally developed for sarcopenia
screening, would demonstrate acceptable
discriminative performance in identifying frailty,
given the substantial overlap between sarcopenia and
frailty domains. To our knowledge, few studies have
specifically examined the performance of SARC-CalF
for frailty screening, and this study seeks to address
this gap in the literature.

MATERIALS AND METHODS

Study design and sample

This cross-sectional study, based on medical records,
was conducted at the geriatric outpatient clinic of
Gazi University Hospital and included adults aged 65
years and older who presented for routine geriatric
assessment. All  demographic, clinical, and
comprehensive  geriatric assessment data were
obtained from standardized medical records routinely
used in the clinic.

Comprehensive geriatric  assessments, including
frailty evaluation, handgrip strength measurement,
gait  speed  assessment, and  SARC-CalF
administration, were performed by geriatricians as
part of routine clinical care. Because the study



Cataltepe et al.

population consisted of patients evaluated at a
specialized geriatric outpatient clinic, the findings
may not be fully generalizable to the broader older
adult population.

Data were collected from the medical records of
patients evaluated between November 2022 and May
2024. A total of 420 patients were screened from
medical records. Exclusions were made for
individuals aged =65 years (n=15), those with
moderate-to-severe dementia or communication
problems that impeded reliable responses (n=20),
those with edema that interfered with accurate CC
measurement (n=12), and patients with incomplete
data (n=306). After applying the exclusion criteria, 337

Patients screened from
medical records

Cukurova Medical Joutrnal

patients were included in the study. The participant
selection process is presented in Figure 1.

No a priori power analysis was performed because
this study was based on available medical record data.
All eligible patients aged 65 years and older who met
the inclusion criteria during the study period were
included.

The study was approved by the Gazi University
Institutional Ethics Committee (22.7.2024, 2024-
1128) and was conducted in accordance with the
ethical principles of the Declaration of Helsinki.
Because the study was retrospective and based on
existing medical record data obtained during routine
clinical care, the requirement for written informed
consent was waived by the ethics committee.

(n = 420)
' T
Excluded (n = 83)
e Age <65 years (n=15)
| ¢ Moderate/severe dementia or
communication problems (n = 20)
e Edema interfering with
calf circumference measurement (n = 12)
* Incomplete data (n = 36)
\ P
v

Final study population
included in the analysis

(n = 337)

Fig.1: Study population flowchart

Screening with SARC-CalF

The SARC-F questionnaire is a widely used tool for
assessing the risk of sarcopenia. It comprises five
questions that assess strength, walking assistance,
ability to rise from a chair, ability to climb stairs, and
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history of falls. Each question is scored from 0 to 2,
with higher scores indicating a higher likelihood of
sarcopenia. The SARC-CalF extends the SARC-F by
incorporating CC as a sixth factor. It retains the
original five questions from the SARC-F and adds CC
measurement. Participants whose CC falls below a
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specified cut-off point receive an additional 10 points
on their total score, while those above the cut-off
receive no additional points8. CC was measured using
a non-elastic tape with participants in an upright
position. The tape was placed at the widest part of the
calf without exerting pressure. A population-specific
cut-off value was applied, with measurements below
33 cm considered positive for screening!®.

Frailty assessment

We used the FFP tool to assess patticipants' frailty
levels. The phenotype consists of five components:
unintentional weight loss, weakness, exhaustion, slow
walking speed, and low physical activity. This tool
assigns a score between 0 and 5 points. A score of 0
indicates a robust individual (not frail), 1 or 2 points
suggest prefrailty, and scores of 3 or higher indicate
frailty’.!!. For the primary analysis, robust and pre-
frail individuals were grouped as non-frail to evaluate

SARC-CalF's  disctiminative  performance for
established frailty.
Covariates

Participant information was gathered by reviewing
medical records for demographics and medical
history (age, sex, chronic diseases, medications) and
conducting a comprehensive geriatric assessment.
The comprehensive geriatric assessment included
evaluations for depression (Geriatric Depression
Scale (GDS))'?, cognition status (Mini-Mental State
Examination (MMSE))'3, nutrition (Mini Nutritional
Assessment-Short Form (MNA-SF))!4, and daily
living abilities (Katz Activities of Daily Living (ADL)
& Lawton Instrumental Activities of Daily Living (
TADL) scales)'>1¢. For the GDS-15, scores =5 were
considered indicative of depressive symptoms.
MMSE scores <24 were considered suggestive of
cognitive impairment. MNA-SF scores of 12-14
indicated normal nutritional status, 8-11 indicated
risk of malnutrition, and <8 indicated malnutrition.
Lower ADL and IADL scores reflected greater
functional dependency. These instruments are widely
used in geriatric assessment, and their Turkish
versions have been validated and shown to have
acceptable reliability and validity in older Turkish
adults.

Statistical analysis

The normality of continuous variables was assessed
using the Shapiro—Wilk test. Categorical variables
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were presented numbers and percentages.
Variables with normal distribution (e.g., age, height,
weight, body mass index, arm circumference, calf
circumference, handgrip strength, and gait speed)
were expressed as mean * standard deviation and
compared between groups using the independent
samples  t-test.  Variables with non-normal
distribution (e.g., number of medications, ADL,
IADL, MMSE, MNA-SF, GDS, SARC-F, and
SARC-CalF scores) were reported as median
(minimum-maximum) and compared using the
Mann—Whitney U test. Categorical variables were
analyzed using the chi-square test.

as

Receiver operating characteristic (ROC) curve
analysis was performed to evaluate the discriminative
performance of SARC-CalF for frailty. The area
under the curve (AUC) and corresponding 95%
confidence intervals (CI) were calculated. Sensitivity,
specificity, positive predictive values (PPV), and
negative predictive values (NPV) were determined
for different SARC-CalF cut-off values. The optimal
cut-off value for SARC-CalF was identified using the
Youden index. Comparisons between ROC curves
were performed using Del.ong’s test. A p-value
<0.05 was considered statistically significant.
Statistical analyses were conducted using SPSS
version 26.0 (IBM Corp., Armonk, NY, USA) and
MedCalc Statistical Software version 15.2 (MedCalc
Software Ltd., Ostend, Belgium).

RESULTS

The study included 337 participants, with 217 females
(64.3%) and 120 males (35.7%). The mean age was
75.3%6.6 years, and frailty was identified in 15.4% of
the participants. Although the prevalence of frailty
did not differ significantly between sexes, men had
significantly higher handgrip strength and gait speed.
In contrast, women had higher body mass index,
SARC-F scores, and SARC-CalF scores (Table 1).

Participants classified as frail according to the study
criteria exhibited significantly higher scores on all
SARC-CalF items and the total SARC-CalF score
compared to the non-frail group (p < 0.05). Frail
participants also reported greater difficulty in all
individual SARC-CalFF domains, including strength,
walking assistance, rising from a chair, stair climbing,
and falls. In addition, the proportion of participants
with a calf circumference <33 cm was significantly
higher among frail individuals than among non-frail
individuals (38.5% vs. 10.9%, p<0.001) (Table 2).
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ROC curve analysis demonstrated that SARC-CalF
had an AUC of 0.800 (95% CI: 0.75-0.84) for
identifying frailty. The optimal cut-off value was >2
according to the Youden index (0.509), yielding a
sensitivity of 84.6%, specificity of 66.3%, PPV of
30.7%, and NPV of 96.1%. Although SARC-CalF
showed higher AUC and sensitivity values than
SARC-F (AUC=0.746), the difference between the

Table 1. Characteristics of the participants by sex

Cukurova Medical Joutrnal

ROC curves was not statistically significant according
to DelLong’s test (p=0.1236) (Table 3). Subgroup
analyses revealed an AUC of 0.855 for men (p <
0.001) and 0.763 for women (p < 0.001). Although
the AUC value was higher in men than in women, the
difference between the ROC curves was not
statistically significant according to Del.ong’s test (p
= 0.1802) (Fig. 2).

Variables Overall Women Men p-value
n=337 n=217 n=120
Age, mean (SD) 75.3%6.6 75£6.7 75.7£6.4 0.28
Height, cm, mean £ SD 156.919.5 151.2£6.6 166.2+6.3 <0.001
Weight, kg, mean + SD 70.1£12.3 68.2112.3 73.5£12.4 0.001
BMI, kg/m2, mean £ SD 28.6+5.1 29.7+5.2 26.5+4 <0.001
Arm circumference, cm, mean £SD 29+3.4 29.6%3.6 279134 <0.001
Calf circumference, cm, mean +SD 36.3%3.8 36.4£3.9 36.1£3.4 0.54
Waist circumference, cm, mean £SD 99.7+11.4 99.6x11.9 99.8+10.4 0.92
Handgrip strength, kg, mean £SD 20.8£7.5 17£4.5 27.7£6.8 <0.001
Gait speed, m/s, mean +SD 0.97+0.3 0.91£0.3 1.07£0.32 <0.001
Diabetes Mellitus, n(%) 117 (34.8) 83 (38.4) 34 (28.3) 0.06
Hypertension, n(%o) 238 (70.8) 161 (74.5) 77 (64.2) 0.24
Atherosclerotic heart disease, n(%0) 82 (24.4) 42 (19.4) 40 (33.3) 0.005
Number of medicines used (min-max) 3 (0-11) 3 (0-11) 4 (0-11) 0.002
ADL, median (min-max) 6 (3-6) 6 (3-6) 6 (3-6) 0.10
TADL, median (min-max) 8 (1-8) 8 (1-8) 8 (1-8) 0.09
MNA-SF, median (min-max) 12 (5-14) 12 (5-14) 13 (5-14) 0.26
MMSE, median (min-max) 28 (18-30) 27 (18-30) 28 (18-30) 0.024
GDS, median (min-max) 2 (0-14) 2 (0-14) 2 (0-10) <0.001
SARC-F score 1(0-9) 2 (0-9) 1 (0-8) <0.001
SARC-CalF score 2 (0-18) 2 (0-17) 1 (0-18) <0.001
FFP, n (%) 0.24
Robust 81 (24) 46 (21.2) 35(29.2)
Preftrail 204 (60.5) 135 (62.2) 69 (57.5)
Frail 52 (15.4) 36 (16.6) 16 (13.3)

ADL: Activity of Daily Living, BMI: Body Mass Index, FFP: Fried Frailty Phenotype, GDS: Geriatric Depression Scale, IADL:
Instrumental Activity of Daily Living, MNA-SF: Mini Nutritional Assessment Short Form, MMSE: Mini-Mental State Examination, SARC-
F: Strength, Assistance with walking, Rise from a chair, Climb stairs, and Falls, SARC-CalF: SARC-F plus calf circumference

624



Volume 51 Year 2026

SARC-CalF questionnaire as a screening tool for frailty

Table 2. Association between SARC-F, SARC-CalF, and frailty

Variable Nonfrail Frail P
n=285 (84.6%) n=52 (15.4%)

SARC-F score, median(min-max) 1(0-7) 4 (0-9) <0.001

SARC-CalF score, median(min-max) 1(0-17) 5.5 (0-18) <0.001

SARC-CalF items

Strength (difficulty in lifting and carrying 10 pounds) n(%) <0.001

None 188 (66%) 20(38.5%)

Some 73(25.6%) 16(30.8%)

A lot or unable 24(8.4%) 16(30.8%)

Assistance (difficulty in walking across a room) n(%o) <0.001

None 245(86%) 26(50%)

Some 38(13.3%) 19(36.5%)

A lot or unable 2(0.7%) 7(13.5%)

Rise from a chair (difficulty in transferring from a chair or a <0.001

bed) n(%)

None 206(72.3%) 20(38.4%)

Some 73(25.6%) 24(46.2%)

A lot or unable 6(2.1%) 8(15.4%)

Climb stairs (difficulty in climbing a flight of 10 stairs) n(%) <0.001

None 177(62.1%) 19(36.5%)

Some 90(31.6%) 19(36.5%)

A lot or unable 18(6.3%) 14(26.9%)

Falls in the past year n(%0) 0.039

None 201(70.5%) 30(57.7%)

Some 78(27.4%) 18(34.6%)

A lot or unable 6(2.1%) 4(7.7%)

Calf Circumference n(%o) <0.001

233 cm 254(89.1%) 32(61.5%)

<33 cm 31(10.9%) 20(38.5%)

SARC-F: Strength, Assistance with walking, Rise from a chair, Climb stairs, and Falls; SARC-CalF: SARC-F plus calf circumference
The analyses presented for individual SARC-CalF items were exploratory and descriptive; therefore, no formal correction for multiple

comparisons was applied.

Table 3: ROC Curve Analysis of SARC-F and SARC-CalF for Frailty

Cut-off | AUC P 95% CI Youden Sensitivity | Specificity | PPV | NPV
Index
SARC-F >2 0.746 | <0.001 | 0.70-0.79 0.403 67.3 73 30.5 92.7
SARC- >2 0.800 | <0.001 | 0.75-0.84 0.509 84.6 66.3 30.7 96.1
CalF

AUC: Area under the curve, CI: Confidence interval, NPV: Negative predictive value, PPV: Positive predictive value

The optimal cut-off values were determined using the highest Youden index. P values represent the significance test of AUC against the

null hypothesis value of 0.5.
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SARC-CalF ROC (Overall)

SARC-CalF ROC (Men)
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SARC-CalF ROC (Women)

1.0 1.0 1.0
08 0.8 08
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2 2 2
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z 2 T
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AUC = 0,800 AUC = 0.855 AUC = 0,763
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Fig.2. ROC curves for the predictive accuracy of the SARC-CalF score in the overall, men and women.

DISCUSSION

In this study, the SARC-CalF questionnaire, originally
developed for sarcopenia screening, demonstrated
meaningful  discriminative  performance  for
identifying frailty among older adults. Frailty was
observed in 15.4% of the participants, with frail
individuals exhibiting significantly higher SARC-CalF
scores than their non-frail counterparts. The score
demonstrated strong discrimination, with an AUC of
0.800 and a high negative predictive value of 96.1%.
These findings suggest that the SARC-CalF score can
effectively  differentiate  frail from  non-frail
individuals and may serve as a valuable screening tool
in clinical practice. Most previous studies have
evaluated SARC-F and its modified forms, including
SARC-CalF, in the context of sarcopenia case finding
rather than frailty. Several diagnostic accuracy
analyses in community-dwelling older adults, nursing
home residents, and hospitalized patients have
consistently shown that SARC-F alone has limited
sensitivity, whereas adding CC (SARC-CalF)
improves overall screening performance and AUC
values for sarcopenia’’. In some cohorts, SARC-
CalF or related calf-based indices demonstrated
clearly superior accuracy compared with SARC-F. In
others, CC alone or BMI-adjusted CC achieved the
best AUC, with SARC-CalF still outperforming
SARC-F%18. More tecent studies have further
supported these findings. Sousa et al. demonstrated
that SARC-CalF  showed better diagnostic
performance than SARC-F for identifying sarcopenia
and low muscle strength among hospitalized older
adults, whereas Vanitcharoenkul et al. reported that

CC achieved the highest diagnostic accuracy and
demonstrated  superior screening performance
compared with both SARC-F and SARC-CalF!-20,
These findings underscore two key observations:
first, that CC is a robust anthropometric marker of
muscle mass and structure; secondly, that combining
self-report  items (SARC-F) with a
measure (CC) may vyield improved
screening performance compared to functional items
alone. Our findings extend these observations into
the domain of frailty rather than sarcopenia alone.
However, some previous studies have suggested that
CC alone may perform comparably to or even better
than SARC-CalF for sarcopenia screening’.
Therefore, the relative contributions of the
questionnaire-based SARC-F components and CC
measurement to frailty discrimination remain unclear
and warrant further investigation.

functional
structural

Sarcopenia, characterized by loss of muscle mass and
function, shares several biological pathways with
frailty, including chronic inflammation, hormonal
dysregulation, and neuromuscular impairment?!. This
overlap helps explain why a questionnaire and
measurement set originally designed to screen
sarcopenia risk also discriminates frailty. By
demonstrating that SARC-CalF can accurately
distinguish frail from non-frail older adults, our study
suggests that muscle-related screening instruments
may serve a dual purpose: case-finding for sarcopenia
and broader frailty risk stratification.

From a measurement standpoint, SARC-F and CC
capture different but complementary dimensions of
muscle health. SARC-F relies on self-reported
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functional limitations related to strength, mobility,
and falls. Because it is subjective, its sensitivity may
be limited, as repeatedly shown in sarcopenia
screening studies®. In contrast, CC provides an
objective anthropometric marker that correlates with
appendicular muscle mass and skeletal muscle index®.
However, it may be influenced by factors such as
obesity or peripheral edema. The strength of SARC-
CalF lies in integrating both functional (SARC-F) and
structural  (CC) components thus capturing
individuals who either perceive functional decline or
already have measurable structural muscle deficiency.

Previous sarcopenia screening studies have suggested
that screening performance may vary by sex!S.
Although the mechanisms undetlying sex-based
differences in screening performance remain unclear,
variations in baseline muscle mass, fat distribution,
and anthropometric characteristics may contribute.
In the present study, subgroup analysis showed
numerically higher AUC values for SARC-CalF in
men than in women; however, the difference
between the ROC curves was not statistically
significant. Similar findings have been reported in a
recent study evaluating SARC-F and SARC-CalFF
against ultrasound-derived muscle thickness, in
which  sex-specific  differences in  screening
performance were observed??. However, the overall
diagnostic ~ petformance  remained  broadly
comparable between sexes. This finding may be
related to the use of a single CC cut-off value for both
sexes despite known anthropometric differences
between men and women. Further research should
explore whether sex-specific cut-offs or tailored
interpretation may enhance screening accuracy.

A key strength of this study is that it specifically
evaluated the discriminative performance of SARC-
CalF for frailty assessment using the FFP, allowing
for robust classification of frailty. Our study has
limitations. Because it is cross-sectional, we cannot
determine whether higher SARC-CalF scores predict
future adverse events such as  disability,
hospitalization, ot mortality. Our sample is drawn
from a single geriatric outpatient clinic, which may
limit generalisability to community-dwelling older
adults or institutionalized populations. The exclusion
of individuals with moderate-to-severe dementia or
communication problems may have introduced
spectrum bias and contributed to an underestimation
of frailty prevalence in the study population. No a
priori sample size or power analysis was performed
because the study was based on available medical
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record data, which may limit the statistical
generalizability of the findings. The use of a single
CC cut-off value for both sexes and the absence of
multivariable analyses adjusting for potential
confounding factors may also have influenced the
observed discriminative performance of SARC-CalF.
In addition, the relatively small number of frail
participants may have influenced subgroup analyses,
particularly = sex-stratified analyses. Furthermore,
because SARC-CalF and the FFP share overlapping
physical domains related to muscle function and
mobility, this conceptual overlap should be
considered when interpreting the findings.
Sarcopenia was also not directly assessed using
objective muscle mass measurements or standardized
diagnostic criteria.

In conclusion, SARC-CalF appears to be a practical,
low-burden instrument that combines functional
self-report and anthropometric measurement and
may have potential utility in frailty screening. Future
prospective and multicenter studies are needed to
validate these findings in more diverse populations
and to determine whether SARC-CalF predicts
clinically important outcomes, including disability,
hospitalization, institutionalization, and mortality.
Further research should also investigate the
independent contribution of calf circumference and
questionnaire-based components to frailty detection,
evaluate sex-specific calf circumference cut-off
values, and compare SARC-CalF with other
established frailty screening tools. Such studies may
help clarify the optimal role of SARC-CalF within
comprehensive frailty assessment strategies.
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