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Association between the finger-ring test
and quality of life in community-dwelling
older women: cross-sectional study

Byung Chan Lee', Juhyun Lee? Kang Hee Cho?* and Changwon Moon®*

Abstract

Background Sarcopenia is a geriatric syndrome characterized by the loss of muscle mass, strength, and physical
function. Screening or early detection of sarcopenia in community settings is crucial to prevent associated adverse
outcomes. The finger-ring test offers a simple self-screening method, but its clinical relevance beyond diagnostic
accuracy remains underexplored. Therefore, this study aims to investigate the association between the finger-ring
test and various indicators of sarcopenia, including muscle mass, strength, physical performance, and health-related
quality of life (HRQoL) in community-dwelling older women.

Methods One hundred forty-five women aged 65-80 years were enrolled in this cross-sectional study. Participants
were categorized into three groups ("bigger”, “just fit", and “smaller”) based on finger-ring test results. Muscle mass and
strength were measured via bioimpedance analysis and handgrip strength, respectively. Physical performance was
assessed using the Short Physical Performance Battery (SPPB) and Timed Up and Go (TUG) test. HRQol was evaluated
using the Sarcopenia Quality of Life (SarQol) questionnaire.

Results The“smaller”group had significantly lower skeletal muscle mass, handgrip strength, and total SarQol scores
(Total overall:"bigger’, 80.44 +9.74; “just fit", 77.54+ 10.83; "smaller’, 71.83 + 12.89, post-hoc p=0.003 vs. 'bigger’),
particularly in the domains of functionality and daily activities. Although no significant differences were observed in
objective physical performance measures (SPPB and TUG), subjective HRQoL declined according to the results of the
finger-ring test. This association between the finger-ring test and total HRQol remained significant after adjusting
for age and weight. When applying a threshold of > 1 point (‘just fit" or “smaller”), the finger-ring test demonstrated a
sensitivity of 100% and a negative predictive value of 100% for identifying sarcopenia, supporting its potential role as
a simple rule-out screening tool.

Conclusions The finger-ring test may indicate both reduced muscle mass and strength, along with reduced HRQoL.
These findings suggest that the finger-ring test is a useful preliminary rule-out screening tool to exclude individuals
unlikely to be at risk, and it may also help predict health-related quality of life.
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Introduction

Sarcopenia is a geriatric condition characterized by a
decline in muscle mass, muscle strength, and physical
function [1], and it is associated with an increased risk
of falls, fractures, and mortality [2—4]. The prevalence
of sarcopenia varies depending on the diagnostic crite-
ria and region but generally ranges from approximately
10-27% [5]. Therefore, case-finding or screening for sar-
copenia among community-dwelling older adults is con-
sidered important in clinical practice.

Different case-finding approaches have been proposed
by various groups [6—8]. Among various screening tests,
the most widely recognized screening tool is the SARC-F
questionnaire, which includes five questions, each scored
from O to 2 points. A score of 4 or higher suggests the
need for further sarcopenia testing. However, the SARC-
F questionnaire has been limited by its low sensitivity [9].

Several other screening methods used for sarcopenia
exist, with the finger-ring test being the easiest for self-
assessment [10]. In this test, the index finger and thumb
of both hands form a ring, which is then compared to the
thickest part of the calf. The results are categorized into
three groups: the calf is smaller, just fits, or larger than
the finger-ring. Studies report that individuals with a just-
fits or smaller calf than the finger-ring have an increased
odds ratio of sarcopenia [10, 11].

Despite its simplicity, the diagnostic accuracy of the
finger-ring test has shown considerable variability across
studies, and its performance is generally inferior to direct
calf circumference measurement [11]. The sensitivity and
specificity of the finger-ring test were 85.7% and 71.2% in
men, 87.5% and 80.8% in women, respectively [12] .

However, rather than evaluating the finger-ring test
solely based on its diagnostic accuracy, exploring its asso-
ciations with sarcopenia-related indicators, such as mus-
cle mass, muscle strength, physical function, and quality
of life, is essential. Accumulating such information may
facilitate the effective use of the finger-ring test in clinical
practice.

Therefore, this study aims to investigate the relation-
ship between the finger-ring test and various sarcope-
nia-related indicators, particularly muscle mass, muscle
strength, physical performance, psychological factors,
and quality of life (QoL) in community-dwelling older
women.

Methods

This cross-sectional study was conducted at a single ter-
tiary medical hospital. Participants were recruited from
March 2024 to June 2025. The inclusion criteria were as
follows: (1) Community-dwelling women aged 65-80
years, and (2) Individuals who provided consent to par-
ticipate in the study. The exclusion criteria were as fol-
lows: (1) Diagnosed with secondary osteoporosis, (2)
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Current long-term use (over 1 month) of steroid medi-
cation, (3) Presence of an active malignant neoplasm
requiring treatment, (4) Alcohol addiction, (5) His-
tory of any prior lifetime fragility fracture (distal radius,
hip, neck, or spine compression fracture), (6) Cognitive
impairment preventing comprehension of the study pro-
tocol, (7) Presence of a metal implant, and (8) Declining
to participate. Participants were recruited from seven
local senior centers located in urban areas, and only
those who met the inclusion and exclusion criteria were
enrolled in the study. The ethical validity of this study
was approved by the Institutional Review Board of Chun-
gnam University Hospital (CNUH-2022-12-026). All par-
ticipants provided written informed consent and agreed
to participate in the study.

Finger-ring test

For the finger-ring test, each participant performed the
test themselves by forming a ring with the index fingers
and thumbs of both hands and placing it around the
thickest part of the nondominant calf in a natural, relaxed
manner, while the leg was bent at a 90-degree angle under
the supervision of trained researchers [10]. The calf was
then assessed and categorized as “bigger;’ “just fits,” or
“smaller” in relation to the finger-ring circumference. For
example, if the calf exceeded the circumference of the
finger-ring, it was classified as “bigger”; if it matched the
ring closely, it was classified as “just fits”; and if there was
a visible gap between the calf and the ring, it was clas-
sified as “smaller” The test was performed based on the
participant’s own hand anatomy, without standardization
for finger thickness or hand size, which is a recognized
limitation of the FRT but consistent with its intended use
as a self-administered tool.

Outcome analysis

Baseline demographics, including age, sex, and medical
history, were collected through patient questionnaires.
The SARC-F questionnaire was used for sarcopenia
screening [13], while the Simple Nutritional Appetite
Questionnaire (SNAQ) was used to assess basic nutri-
tional status and appetite in participants [14]. Body com-
position, including skeletal muscle mass (SMM), skeletal
muscle index (SMI), body fat (%), and whole-body phase
angle (WBPA), was measured using a multi-frequency
bioimpedance analysis machine (BIA, S10, Inbody, Seoul,
Republic of Korea). All measurements were performed
in a standing position after removal of metal accessories,
with participants having fasted and refrained from fluid
intake for at least 2 h prior to testing, according to the
manufacturer’s guidelines to ensure standardization, con-
sistent with prior reports emphasizing the importance
of standardized measurement conditions in BIA [15].
Participants were also instructed to void their bladder
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immediately before the assessment to minimize the influ-
ence of urine volume on impedance measurements. Par-
ticipants were instructed to refrain from eating, drinking,
or engaging in resistance exercises for at least 2 h before
the BIA measurement. Muscle strength was determined
using handgrip strength (HGS; in kilograms), measured
three times on the dominant hand with a 60-second rest
interval between each measurement, and the highest
value was used for analysis [7]. A handheld dynamom-
eter (Jamar; Hoggan Scientific, Salt Lake City, Utah,
USA) was used. Participants were seated on a chair with
their shoulders adducted and elbows flexed at 90° during
the HGS test [7]. Physical performance was measured
using the Short Physical Performance Battery (SPPB)
and Timed Up and Go test (TUG). The SPPB included
three tasks: static standing balance, 4-m walking speed
at a usual pace, and a 5-time chair rise test. The results
were recorded as numerical ratings (range: 0-12), with
higher scores indicating better performance [16]. The
TUG test was used to assess the functional mobility of
participants [17]. For this test, participants were seated
in a standard chair with their backs against the backrest.
Upon the command of the examiner, participants were
instructed to stand, walk 3 m at a comfortable pace, turn
around, walk back to the chair, and sit down. The total
time from the initial command to the full seating was
recorded using a stopwatch. A shorter completion time
indicated better functional mobility. Based on the evalu-
ation results, sarcopenia was diagnosed according to the
2019 criteria of the Asian Working Group for Sarcopenia
(AWGS) [7].

Quality of life measurement

Health-related quality of life (HRQoL) measurement
was conducted using the Korean version of the Sarco-
penia Quality of Life (SarQoL-K) questionnaire. The
SarQoL-K comprised 22 questions encompassing seven
domains and 55 items, including “Physical and Mental
Health,” “Locomotion,” “Body Composition,” “Function-
ality,” “Activities of Daily Living,” “Leisure Activities,” and
“Fears” Each domain and the total score were converted
to a numeric scale ranging from 0 to 100, with higher
scores indicating better outcomes. The SarQoL-K was
translated into Korean and validated [18].

Statistical analysis

Descriptive analyses were performed using the mean
and standard deviation for continuous variables, and
frequencies and percentages for categorical variables.
The normality of the data was assessed using the Kol-
mogorov—Smirnov test. Depending on the normal-
ity assumption, either a one-way Analysis of Variance
(ANOVA) or the Kruskal-Wallis test was employed.
When a statistically significant difference was detected,
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post-hoc analysis was conducted using the Bonferroni
correction for ANOVA and Dunn’s pairwise comparisons
with Bonferroni adjustment for the Kruskal-Wallis test.
In addition, an analysis of covariance (ANCOVA) was
performed for the SarQoL-K total score, with FRT group
as the fixed factor and age and weight as covariates, to
evaluate whether group differences persisted after adjust-
ment. To evaluate the diagnostic performance of the
finger-ring test for sarcopenia, sensitivity and specificity
were calculated based on sarcopenia status defined by the
2019 AWGS criteria. All analyses were performed using
IBM SPSS Statistics (version 23.0; IBM, Armonk, NY,
USA), and a p-value of <0.05 was considered statistically
significant. A post-hoc power analysis was performed
using G*Power 3.1.9.7 (Heinrich-Heine-Universitit
Diisseldorf, Germany) for the Total SarQoL-K score.
Although group sizes were unequal (59, 52, 34), G*Power
computes power based on the average group size. The
effect size was calculated from observed means, standard
deviations, and sample sizes (n* = 0.086, Cohen’s f=0.31).
With a total sample size of 145 and o =0.05, the achieved
statistical power was 0.92, exceeding the conventional
threshold of 0.80.

Results

Basal demographics of participants

A total of 145 community-dwelling women participated
in the study. Among them, 59 participants were in the
“bigger” group, 52 in the “just fit” group, and 34 in the
“smaller” group. Age differed significantly across groups
(overall p=0.013), and post-hoc comparisons showed
that both the “just fit” and “smaller” groups were signifi-
cantly older than the “bigger” group (“bigger”, 70.6+3.7;
“just fit, 73.0+£5.9; “smaller’; 74.2+6.1 years). Body
weight also differed significantly (overall p<0.001),
with post-hoc analysis indicating that the “just fit” and
“smaller” groups had significantly lower weight than the
“bigger” group (“bigger’, 61.6+8.2; “just fit’, 57.8+7.8;
“smaller’; 52.6 + 6.1 kg). Similarly, BMI showed significant
group differences (overall p<0.001), and post-hoc com-
parisons revealed that the “just fit” and “smaller” groups
had significantly lower BMI than the “bigger” group (“big-
ger’, 25.4+£2.6; “just fit; 24.1+3.0; “smaller’, 22.1 + 2.4 kg/
m?®). Height did not differ significantly among groups.
No significant difference was observed among the three
groups regarding the presence of underlying diseases.
SARC-F scores and SNAQ scores showed no statistically
significant differences among the groups (Table 1).

Muscle mass, grip strength, and physical performances of
participants

The SMM and SMI measured via BIA showed sig-
nificant differences among the three groups. Com-
pared to the “bigger” group (SMM: 20.96+2.71 kg,
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Table 1 Baseline demographics according to the finger-ring test
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Table 3 Cross-tabulation of sarcopenia diagnosis by finger-ring

results test

F (n=145) Bigger (59) Justfit(52) Smaller (34) p-value Bigger Just fit Smaller Total
Age (Years) 706 (3.7) 730 (59" 742 (6.1) 0.013° (FRTO) (FRT 1) (FRT 2)

Weight (kg) 6(82) 57878 52661 <0.001 Non-Sarcopenia 59 (100%) 47 (90.4%) 27 (79.4%) 133
Height (cm) 1553 (6 1) 1548 (48) 154.2(4.8) 0624 Sarcopenia 0 (0%) 5(9.6%) 7 (20.6%) 12
BMI (kg/m?) 254 (26) 41 30" 2210247 <0.0012 Total 59 52 34 145
HTN 24(407%) 19 (36,5%) 17 (50%) 0459 FRT Finger-ring Test

Dyslipidemia 32 (54.2%) 26 (50.0%) 19 (55.9%) 0438

Diabetes 14 (23.7%) 8 (15.4%) 10 (29.4%) 0.199 Table 4 Diagnostic performance of the finger-ring test for
SARC-F* 0.0(1.0) 1.0(1.0)  1.00(2.0) 0.063° sarcopenia at two thresholds (> 1 point and > 2 points)

SNAQ' 140 (2.0) 150(30) 140(3.0) 0.453° Threshold  Sensitivity ~ Specificity PPV NPV

BMI Body Mass Index, HTN Hypertension, SNAQ Simple Nutritional Appetite (95% CI) (95% CI) (95% C1) (95% CI)
Questionnaire >1 point 100.0% 44.4% 14.0% 100.0%
Post-hoc analysis revealed a statistically significant difference compared to the (Just fit) (758-100.0)  (36.2-52.8)  (8.2-22.8) (93.9-100.0)
‘bigger’ group >2points  583% 79.7% 20.6% 95.5%
*Data are presented as Median (Interquartile Range, IQR) (Smaller) (32.0-80.7) (72.1-85.7) (10.3-36.8) (89.9-98.1)

@Kruskal-Wallis test

Table 2 Muscle mass, muscle strength, and physical
performance according to the results of the finger-ring test

F (n=145) Bigger (59)  Justfit (52) Smaller (34)  p-value
SMM (kg) 2096 2.71) 19752197 18822047 <0001
SMI (kg/m?)  6.54(0.62) 6.14(057)" 5800577 <0001
PBF (%) 3588(6.18)  3431(718)  31.70(604)" 0005
WBPA (°) 5.16 (0.50) 4850547 4690547 <0001
HGS (kg) 2363 (4.59) 21554027 21523697 0015
SPPB 1144 (0.88)  1135(095)  11.27(1.02) 0.745°
TUG (s) 865 (1.38) 881(1.23) 9.02 (2.00) 0.512

SMM Skeletal Muscle Mass, SMI Skeletal Muscle Index, PBF Percent Body Fat,
WBPA Whole-body Phase Angle, HGS Hand Grip Strength, SPPB Short Physical
Performance Battery, TUG Timed up and go Test

*Post-hoc analysis revealed a statistically significant difference compared to the
‘bigger’ group
?Kruskal-Wallis test

95% CI: 20.25-21.67; SMIL: 6.54+0.62 kg/m? 95% CI:
6.37-6.70), both the “just fit (SMM: 19.75+2.19 kg,
95% CI: 19.14-20.36; SMIL: 6.14+0.57 kg/m? 95% CI:
5.98-6.30) and “smaller” groups (SMM: 18.82 +2.04 kg,
95% CI: 18.11-19.53; SMI: 5.80+0.57 kg/m? 95% CI:
5.60-6.00) had significantly lower values. The PBF
showed significant differences between groups and
“smaller” group had significant lower values than “big-
ger group (“bigger’, 35.88+6.18%, 95% CI: 34.27-37.49;
“just fit’, 34.31+7.18%, 95% CI: 32.31-36.31; “smaller’,
31.70+£6.04%, 95% CIL: 29.59-33.81). WBPA was also
significantly lower in the “just fit” and “smaller” group
than in the “bigger” group (“bigger”: 5.16+0.50°, 95%
CL 5.03-5.29; “just fit”: 4.85+0.54°, 95% CI: 4.70-5.00;
“smaller”: 4.69+0.54°, 95% CI: 4.51-4.88). HGS showed
a statistically significant difference among the three
groups. post-hoc analysis revealed that the “smaller”
and “just fit” group had significantly lower HGS com-
pared to that of the “bigger” group (“bigger”: 23.63 +4.59
kg, 95% CI: 22.43-24.83; “just fit”: 21.55+4.02 kg, 95%

PPV, positive predictive value; NPV, negative predictive value; Cl, confidence
interval

CL: 20.43-22.67; “smaller”: 21.52+3.69 kg, 95% CIL
20.23-22.81). No statistically significant differences were
observed in physical performance measures, including
SPPB and the TUG test (Table 2). All confidence intervals
are provided in Supplementary Table 2.

Diagnostic properties of finger-ring test of sarcopenia

A total of 145 female participants were classified into
three groups according to their finger-ring test results:
“bigger” (n=59), “just fit” (n=52), and “smaller” (n=34).
The prevalence of sarcopenia was 0% in the “bigger”
group, 9.6% in the “just fit” group, and 20.6% in the
“smaller” group (Table 3). When the finger-ring test
was interpreted as positive at a threshold of 1 point or
higher (i.e., “just fit” or “smaller”), the test demonstrated
a sensitivity of 100.0% (95% CI, 75.8—100.0), a specific-
ity of 44.4% (95% CI, 36.2-52.8), a positive predictive
value (PPV) of 14.0% (95% CI, 8.2-22.8), and a negative
predictive value (NPV) of 100.0% (95% CI, 93.9-100.0).
However, when a stricter threshold of 2 points or higher
(“smaller” group only) was applied, the sensitivity
decreased to 58.3% (95% CI, 32.0-80.7), while the speci-
ficity increased to 79.7% (95% Cl, 72.1-85.7), with a PPV
of 20.6% (95% CI, 10.3-36.8) and an NPV of 95.5% (95%
CI, 89.9-98.1) (Table 4).

HRQoL measurements of participants

The total SarQoL-K score showed a statistically signifi-
cant difference among the three groups (p =0.002). Post-
hoc analysis using Bonferroni correction indicated that
the “smaller” group scored significantly lower than the
“bigger” group. (Total overall: “bigger”, 80.44+9.74, 95%
CIL: 77.90-82.98; “just fit’, 77.54+10.83, 95% CI: 74.53—
80.56; “smaller’, 71.83+12.89, 95% CI: 67.33-76.32).
After adjustment for age and weight using ANCOVA, this
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Total Overall

Fig. 1 SarQol-K domain and total scores by finger-ring test groups. Comparison of SarQoL scores across seven domains (D1-D7: D1 physical and mental
health, D2 locomotion, D3 body composition, D4 functionality, D5 activities of daily living, D6 leisure activities, D7 fears) and total scores among partici-
pants classified by finger-ring test results ("bigger”, “just fit’, and “smaller” groups). Asterisks (*) indicate statistically significant differences between groups
(p<0.05; ANOVA with Bonferroni post hoc tests or Kruskal-Wallis with Dunn'’s test and Bonferroni adjustment, as appropriate; see Table 5 for details of
pairwise comparisons). Error bars represent standard deviations. SarQoL, Sarcopenia Quality of Life; ANOVA, analysis of variance

Table 5 Results of SarQol questionnaires according to finger-
ring test results

SarQoL Bigger (59) Justfit(52) Smaller (34) p-value
D1 73.59(17.75) 71.33(17.80) 66.51(14.29) 0.121°
D2 82.15(1447) 7842 (15.18) 74.65(19.31) 0.144°
D3 68.53(18.22) 68.09(19.36) 61.89(17.32) 0.187°
D4 85.92 (961) 83.15(11.01) 77.74(1365"  0015°
D5 74(11.10)  78.06(1436)  69.65 (16.08)"  <0.001
D6 60.76 (17. 66) 56.61(15.86) 58.69 (17.46) 0.240°
D7 9047(9.38)  89.90(12.63) 87.13(11.30) 0.246°
Total Overall  80.44 (9.74) 7754 (10.83) 71.83(1289)" 0002

D4 was analyzed using the Kruskal-Wallis test followed by Dunn’s post-hoc test
with Bonferroni adjustment. Total overall score and D5 were analyzed using
one-way ANOVA with Bonferroni correction for post-hoc comparisons

D1 physical and mental health, D2 locomotion, D3 body composition, D4
functionality, D5 activities of daily living, D6 leisure activities, D7 fears, QoL
Quality of life, SarQoL Sarcopenia Quality of Life

*Statistically significant difference compared with the “Bigger” group
*Statistically significant difference compared with the “Just fit” group
?Kruskal-Wallis test

association remained statistically significant (F=5.442,
p=0.005; Supplementary Table 1).

Among the individual domains, significant differences
were observed in functionality (D4) and activities of daily
living (D5). For D4, post-hoc analysis using Dunn’s test

with Bonferroni adjustment indicated that the “smaller”
group demonstrated significantly lower scores than
the “bigger” group (D4: “bigger”, 85.92+9.61, 95% CIL:
83.41-88.43; “smaller’, 77.74+13.65, 95% CIL. 72.97-
82.50; p=0.015). For D5, post-hoc analysis using Bonfer-
roni correction revealed that the “smaller” group scored
significantly lower than both the “bigger” and “just fit”
groups (D5: “bigger’, 81.74+11.10, 95% CI: 78.85—84.63;
“just fit; 76.22+12.94, 95% CI: 72.23-80.21; “smaller’,
69.65 + 16.08, 95% CI: 64.04—75.26; p <0.001).

No significant differences were found in other domains,
including physical and mental health (D1), locomotion
(D2), body composition (D3), leisure activities (D6), and
fears (D7) (p>0.05 for all). (shown in Fig. 1; Table 5).
All confidence intervals are provided in Supplementary
Table 3.

Discussion

In this cross-sectional study of community-dwell-
ing older women, classification by the finger-ring test
revealed meaningful differences in clinical and functional
characteristics across groups. Participants in the “just
fit” and “smaller” groups were significantly older and had
lower body weight and BMI compared to those in the
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“bigger” group. No significant differences were found in
the prevalence of underlying diseases or in the SARC-F
and SNAQ scores. Muscle mass indicators, including
SMM and SMI measured by BIA, were significantly lower
in both the “just fit” and “smaller” groups compared to
the “bigger” group. Similarly, WBPA was significantly
lower in these two groups. Although physical perfor-
mance measures such as SPPB and TUG showed no sig-
nificant differences, HRQoL assessed via the SarQoL-K
indicated significantly lower total scores in the “smaller”
group. Importantly, this association remained significant
after adjusting for age and weight, suggesting that the
relationship is robust and that confounding is unlikely
to meaningfully affect the findings. Furthermore, post-
hoc analysis showed that the “smaller” group had signifi-
cantly lower scores in the domains of functionality and
activities of daily living compared to the “bigger” group.
From a diagnostic perspective, the finger-ring test dem-
onstrated excellent sensitivity (100.0%) but limited speci-
ficity (44.4%) for detecting sarcopenia when the threshold
was set at “just fit” or “smaller”.

The finger-ring test, proposed by Tanaka in 2018, dem-
onstrates an association with sarcopenia. Compared to
that of the “bigger” group, the OR for sarcopenia was 2.4
(95% CI, 1.4—4.1) in the “just fit” group and 6.6 (95% CI,
3.5-13.0) in the “smaller” group. Furthermore, the test
showed an increased hazard ratio (HR) for new-onset
sarcopenia over a 2-years: HR 2.1 (95% CI, 1.2-3.8) for
the “just fit” group and HR 3.4 (95% CI, 1.8-6.4) for the
“smaller” group [10]. Although a meta-analysis reveals
that the finger-ring test shows moderate sensitivity
(71%, 95% CI: 0.65-0.77) and high specificity (85%, 95%
CI: 0.82-0.87), it is recommended as a supplementary
tool rather than as a stand-alone method for sarcopenia
screening [19].

Based on the findings of Lin et al., the finger-ring test
demonstrated a sensitivity of 92.9% and a specificity of
43.5% when a “just fit or smaller” threshold was used to
define a positive result. The corresponding positive pre-
dictive value was 53.0%, and the negative predictive value
was 90.0%. Compared with SARC-F (sensitivity 36.5%,
NPV 68.9%) and calf circumference (sensitivity 74.1%,
NPV 75.8%), the finger-ring test demonstrated supe-
rior sensitivity and NPV. Notably, this pattern of a high
NPV is consistent with the findings of our study [11].
The small difference in sensitivity between studies may
be attributed to differences in population characteris-
tics, as our study included only women, whereas Lin et
al. included both sexes. In this study, when the finger-ring
test was interpreted as positive at a threshold of 1 point
or higher (i.e., “just fit” or “smaller”), the sensitivity was
100% and the specificity was 44.4%, with a PPV of 14.0%
and a NPV of 100.0%. Although this cut-off results in a
high false-positive rate and the low PPV indicates that a
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positive result has limited diagnostic meaning, the NPV
suggests that a negative FRT result can rule out sarco-
penia. When the threshold was set at 2 points or higher
(“smaller” only), the sensitivity decreased to 58.3% while
the specificity improved to 79.7%, with a PPV of 20.6%
and an NPV of 95.5%, indicating reduced overall diagnos-
tic performance. Therefore, despite the lower specific-
ity and limited PPV, using finger-ring test with a cutoff
of “just fit” or “smaller” may be appropriate as an initial
community-based screening step to identify individuals
who require no further testing (if “bigger”) and to trig-
ger further assessment (if “just fit” or “smaller”). While
the SARC-F questionnaire is also widely used for case
finding, its low sensitivity has raised concerns regard-
ing its clinical utility [9]. In fact, studies have shown that
calf circumference measurements may have greater diag-
nostic value compared to SARC-F [11]. Based on our
findings and previous reports, the finger-ring test also
demonstrated high sensitivity and NPV, supporting its
utility as a potential rule-out tool in community screen-
ing for sarcopenia. In particular, when the result is “just
fit or smaller;,” clinicians should consider this as a positive
screen that warrants further confirmatory assessments,
such as calf circumference or other established diagnos-
tic evaluations.

Additionally, the finger-ring test shows a strong cor-
relation with muscle mass measured via DEXA, aligning
with the findings of this study [20]. In our study as well,
participants in the “just fit” or “smaller” groups showed
significantly lower SMM and SMI compared to those in
the “bigger” group. Furthermore, WBPA was also signif-
icantly lower in these groups, suggesting that results of
the finger-ring test may also have a good correlation with
body composition results obtained through BIA. Stud-
ies show that sarcopenia is associated with decreased
HRQoL [21, 22]. The SarQoL questionnaire, developed
in 2013, was used to evaluate seven domains—domain 1:
“Physical and Mental Health,” domain 2: “Locomotion,’
domain 3: “Body Composition,” domain 4: “Functional-
ity, domain 5: “Activities of Daily Living,” domain 6: “Lei-
sure Activities,” and domain 7: “Fears” It is widely used
in both clinical and research settings [18]. A previous
study reports that the SarQoL scores were, on average,
12.37 points lower in the sarcopenia group than those
in the non-sarcopenia group [22]. Similarly, this study
showed lower HRQoL among groups categorized by the
finger-ring test. Although no significant differences were
observed in objective performance measures such as the
SPPB and TUG, this should be interpreted with cau-
tion. The mean SPPB scores across all groups exceeded
11 out of 12, indicating a potential ceiling effect that may
have reduced the sensitivity of this assessment in our
relatively high-functioning, community-dwelling cohort.
In contrast, lower scores in SarQoL domains related to
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functionality (D4) and activities of daily living (D5) sug-
gest that subjective functional declines may emerge ear-
lier than measurable changes in standard objective tests.
Accordingly, simple subjective screening tools such as
the finger-ring test, when combined with HRQoL assess-
ments, may help identify early functional deterioration
before it becomes apparent on conventional perfor-
mance-based evaluations and support timely exercise or
rehabilitation interventions to prevent further decline
[23, 24]. Previous longitudinal studies have reported that
individuals with a positive finger-ring test result have
a higher hazard ratio for developing sarcopenia over a
2-year follow-up period compared to those with nega-
tive results [10]. This longitudinal evidence supports our
finding that the FRT may capture early vulnerability, rein-
forcing its potential utility as a simple, community-based
screening tool for identifying individuals at increased
risk.

Therefore, the finger-ring test, as a simple and eas-
ily administered self-assessment tool, may be useful as
a rule-out test owing to its high sensitivity and negative
predictive value. Individuals with positive FRT results
(“just fit” or “smaller”) should be referred for diagnostic
evaluation of sarcopenia, including assessments of mus-
cle mass, strength, and physical performance.

Limitation

This study has some limitations, which may affect its gen-
eralizability. First, Because of the cross-sectional design
of this study, causal relationships between FRT results
and SarQoL-K scores cannot be established. Second, the
study population consisted exclusively of older Korean
women aged 65-80 years. Therefore, the findings may not
be generalizable to men, other ethnic groups, or younger/
older age ranges. Although the sample size provided suf-
ficient power for our primary analysis, larger studies in
more diverse populations are needed to confirm these
findings and enhance generalizability. Third, because par-
ticipants were recruited from senior centers that volun-
tarily agreed to cooperate, and the participation rate was
not systematically documented, some degree of selection
bias cannot be excluded. In addition, this recruitment
approach may have biased the sample toward individu-
als who are more health-literate or health-conscious,
potentially leading to an underestimation of the true
effect sizes. Fourth, the finger-ring test may be influenced
by individual anthropometric variations, such as finger
thickness and hand size. In addition, anthropometric
measurements of finger or hand size were not conducted
in this study, which may have affected the interpretation
of the FRT results. Future studies should include mea-
surements of finger or hand size to standardize the test
or develop calibrated rings. Fifth, While FRT groups dif-
fered in age and weight, the association with the total
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SarQoL score remained significant after adjusting for
these covariates using ANCOVA. This reduces, although
does not entirely eliminate, concerns regarding potential
confounding. Lastly, muscle mass was assessed using BIA
rather than DEXA, and although standardized protocols
were applied, BIA is known to be less accurate and may
be affected by hydration and nutritional status, poten-
tially introducing measurement bias [15]. Nonetheless,
BIA is a recognized and practical method in community-
based studies, offering good feasibility and accessibility
for estimating muscle mass, even if DEXA is the gold
standard. Nevertheless, a key strength of this study lies
in its demonstration that the finger-ring test, a simple,
low-cost, and easy-to-administer tool, was meaning-
fully associated with both objective measures (e.g., SMI,
SMM) and subjective outcomes (e.g., HRQoL) related to
sarcopenia. Compared with calf circumference measure-
ment, the finger-ring test eliminates the need for a tape
measure, making it more suitable for self-administration
by elderly women in community settings. Furthermore,
compared with the SARC-F questionnaire, it exhibits
higher sensitivity, thereby reducing the risk of missed
diagnoses. These findings suggest that the finger-ring test
may serve as a practical rule-out screening method for
identifying older adults at risk for sarcopenia in commu-
nity settings.
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