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Abstract

Background: The YUBI-WAKKA (finger-ring) test was developed 
and validated as a predictor of sarcopenia, physical disability, and 
even mortality. We focused on the sarcopenic status and subsequent 
changes after 1 year using this test and analyzed factors related to 
these changes. We also examined the robustness of this test by admin-
istering it alongside annual checkups held in local clinics.

Methods: We conducted the study to investigate the data of the annual 
checkup of National Health Insurance at primary care clinics in 2017 
and 2018 in Tama City. We studied the participants in a retrospective 
observational way. The participants of the YUBI-WAKKA test were a 
total of 5,405 and 4,391 residents between the ages of 65 and 74 years. 
We first compared anthropological biomarkers of two groups, those that 
had calves larger than their own finger-ring and those that had calves 
smaller than their own finger-ring. Then, we compared these results to 
those from the previous year’s 1,048 pairs of data. We were particularly 
interested in changes from larger to smaller, which we defined here 
as a sarcopenic change, and performed multivariate logistic regression 
analysis with forced entry methods to determine the related factors. We 
also calculated the concordant rate of the test results after 1 year.

Results: In total, 14% (men) and 16% (women) each year received 
a positive (sarcopenic) YUBI-WAKKA test result. The factors re-
lated to this sarcopenic change in 1 year were low uric acid in men 
and a low or decreasing body mass index and increased hemoglobin 
and alanine aminotransferase in women. The concordant rates of the 
larger, just fit and smaller groups following finger-ring testing were 

72.8%, 63.5%, and 52.0%, respectively.

Conclusions: We propose that low uric acid and low or reducing body 
weight were related to low muscle mass and that ALT and Hb may be 
indirectly related to sarcopenia. These could be predictive factors to 
determine sarcopenia-prone individuals. The YUBI-WAKKA (finger-
ring) test results and their change were considered to be a sustainable 
and reasonable way to use in the community with small effort to find 
those who are at high risk for sarcopenia among the elderly popula-
tion and who may require intervention.
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Introduction

The YUBI-WAKKA (finger-ring) test was developed by Profes-
sor Iijima et al [1] as a simple self-check method that does not re-
quire any technical instruments and was validated for its ability 
to identify the risk of sarcopenia, disability, and mortality in the 
future. In Tama City, a western suburb of Tokyo, the Tama City 
Medical Association participated in the study by including the 
YUBI-WAKKA test while conducting annual checkups for their 
patients in 2017. The test was performed in a half-self-screened 
manner (self-screened, but under the direction of medical staff) 
and feasible enough to show any relationships with other clini-
cal data. The results of these tests have been reported in previ-
ous studies [2, 3]. However, two main agendas remained: to as-
certain test-retest variability and to observe the change over the 
course of time. Thus, after obtaining the results 1 year later, we 
decided to determine: 1) any apparent changes in patient status, 
from normal to sarcopenic, whereby examinee calves are larger 
or smaller than their finger-ring size, using the YUBI-WAKKA 
finger-ring test, 2) a causal relationship or factors related to this 
change, and 3) the robustness of this test by comparing the two 
datasets, before and after 1 year.

Materials and Methods

Participants

Tama City offers an annual checkup to citizens aged 40 - 74 
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years and who are covered by National Health Insurance. The 
average rate of participation was around 60% of all eligible 
citizens. The primary care doctors were asked to perform the 
YUBI-WAKKA test, but it was not mandatory. In total, the 
YUBI-WAKKA test was administered to 5,405 and 4,391 ex-
aminees aged 65 years or older in the first (2017) and second 
(2018) year, respectively, and mainly at primary care clinics in 
the private sector. The inclusion criterion was limited to an age 
range of 65 - 74 years because the YUBI-WAKKA test is per-
formed to screen for sarcopenia, disability, and even mortality 
in elderly populations. No exclusion criteria were set except if 
their primary care doctors refused to administer the test.

Ethics and consent

As our research is based on the results of the annual check-
up of National Health Insurance conducted by the city, Tama 
City and the Tama City Medical Association informed citi-
zens and/or patients that the checkup data could be used for 
public health research, anonymously analyzed, and published. 
All participants were given the right to withdraw. Tama City 
and the Tama City Medical Association publicized this opt-
out procedure as part of their public relations. Our study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in Brazil 2013) and IRB approval was obtained from 
the Tama-Center Mirai Clinic (No. 2020013).

Study design of TAMA MED Project-Frail

The TAMA MED projects (Frail [2, 3], AF [4], CKD [5, 6]) 
have been conducted by the Tama City Medical Association to 
analyze consecutive annual health checkup data performed un-
der the National Health Insurance. This cross-sectional study 
retrospectively observed the prevalence of sarcopenia using 
the finger-ring test, evaluated any test result changes after 1 
year, and analyzed factors relating to these changes.

YUBI-WAKKA (finger-ring) test

The detailed method of this test has been explained elsewhere 
[1]. Briefly, the examinee surrounds their non-dominant calf 
using their thumbs and index fingers of both hands joined to-
gether (finger-ring) while they are in a sitting position, and 
whether their calf circumference is larger, just fits, or is small-
er than their finger-ring is determined. In this study, calf cir-
cumference and its changes after 1 year were analyzed.

National Health Insurance annual checkup in Tama City

Anthropological data, such as body height (BH), body weight 
(BW), waist circumference (WC), and blood pressure (BP), 
were measured. Blood (serum albumin, liver, kidney, lipids, 
glucose, and blood cell counts) and urine samples were ob-
tained along with simple medical history questions. The reg-

istered local clinic practitioners were sent a written request 
to participate in the YUBI-WAKKA test along with visual 
instructions. They were also asked whether their staff would 
explain the procedure and observe the examinees.

Statistical analysis

We analyzed the relationships between the results of the YU-
BI-WAKKA test and the other clinical data. We excluded the 
intermediate, “just fits” group, and compared the remaining 
two groups (larger and smaller). Smaller meant the participants 
calf circumference was smaller than their finger-ring, and was 
considered as a positive test result. We also analyzed the con-
cordance of the results after 1 year and any change that had 
occurred. We especially focused on changes from the larger 
to smaller group, which was defined as a sarcopenic change.

We used Student’s t-tests to compare the means of the 
groups and Chi-square tests to analyze the prevalence of change. 
We also used a logistic regression test to adjust for multiple vari-
ables to determine factors related to the sarcopenic change sepa-
rated by sex after a year. All variables (age, body mass index 
(BMI), WC, systolic and diastolic blood pressure (SBP, DBP), 
existence of metabolic syndrome (MetS) (no-, pre-, and MetS), 
hemoglobin A1c (HbA1c), red blood cell (RBC) count, hemo-
globin (Hb), albumin (ALB), high-density lipoprotein choles-
terol (HDL-C), low-density lipoprotein cholesterol (LDL-C), 
triglyceride (TG), creatinine (Cr), estimated glomerular filtra-
tion rate (eGFR), creatine kinase (CK), asparagine aminotrans-
ferase/glutamic oxaloacetic transaminase (AST/GOT), alanine 
transaminase/glutamic pyruvic transaminase (ALT/GPT), gam-
ma glutamic pyruvic transaminase (gGTP), alkaline phosphatase 
(ALP), amylase (AMY), and uric acid (UA)) were entered si-
multaneously. We also entered the change of each of the values 
from 2017 to 2018 as delta BMI (dBMI), dBW, dWC, dHbA1c, 
dHb, dALB, dHDL-C, dLDL-C, dTG, dCr, deGFR, dCCr, dCK, 
dAST/GOT, dALT/GPT, dgGTP, dALP, dAMY, and dUA. We 
checked correlations of each variable, and to avoid collinearity, 
we used BMI instead of BW, eGFR instead of CCr. All statistical 
analyses were performed using SPSS version 23.0 (IBM Corp., 
Armonk, NY, USA).

Results

We obtained data from 5,405 participants in 2017 (as base-
line data) and from 4,391 participants in the 2018 (as the sec-
ond year data). In total, 38.8% and 41.4% of the participants’ 
calves were grouped as larger than their finger-ring in 2017 
and in 2018, respectively. The just fits group were 45.6% and 
43.4%, and the smaller group, which is the positive test result 
group, were 15.6% and 15.2%, respectively (Table 1).

From the whole data, we obtained 3,481 paired data from 
the same subject of baseline and second year (Table 2). In 
these twice test results, the concordance of the result was seen 
in 2,277 pairs (65.4%). The concordant rate was not signifi-
cantly different between sexes, and was 72.8%, 63.5%, and 
52.0% in the larger, just fits, and smaller groups, respectively. 



Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press Inc™   |   www.jocmr.org 25

Fujii et al J Clin Med Res. 2023;15(1):23-30

The concordance rate was highest in the larger group, lower 
in the just fits group and was the lowest in the smaller group. 
The Spearman’s correlation coefficient was 0.547 (P < 0.01) 
overall. The kappa-value was 0.469 for men and 0.419 for 
women.

In 2018, 35 of 52 clinics (67.3%) that participated in the 
annual health checkup cooperated with this pilot study and an-
swered our questionnaire (Fig. 1). Question 1 asked whether 
the clinic staff explained the procedure of this test or not (only 
by showing the picture to the examinee and having them do 
it by themselves). Question 2 asked whether the test was per-
formed under staff supervision. For both questions, 27 facili-
ties (77.1%) out of 35 answered “yes”, and five (14.3%) an-
swered “no”. Meanwhile, 23 clinics answered affirmatively to 
both the questions. The age and sex of the examinees were not 
significantly different between both groups. The examinees 
who had not received an explanation on how to perform the 
test accurately (n = 396 out of 3,737), tended not to choose 
“larger” as opposed to the group that received an explanation 
(Chi-squared test: P < 0.001). Additionally, those who had not 
been observed while performing the test (n = 610 out of 3,503) 
chose “just fits” more than “larger” or “smaller” (P < 0.001).

When analyzing the baseline data (Table 3), BH in the 
smaller group was higher than the larger group, while BW 
and WC were smaller. BP was lower among women. Less 
MetSs were seen among individuals with smaller (calves), 
who showed lower HbA1c levels, lower TG, more HDL-C, 
and lower CCr with higher eGFR, lower ALT, UA, and higher 

AMY than individuals with larger calves. Lower LDL-C and 
CK were only observed in men with smaller calves. Lower Cr 
was only seen in women with smaller calves. The tendency 
between sex was opposite for gGTP and ALP.

In total, 51 examinee results changed two ranks between 
the baseline and the second year, from larger (calves) to small-
er (calves). We analyzed these cases by comparison to the 997 
paired data from the “non-sarcopenic” unchanged test result 
group (larger to larger). Factors related to this change were 
analyzed by logistic regression analysis. In multivariate analy-
sis (Table 4), increased Hb and increased ALT in women were 
related to this sarcopenic (larger to smaller calves) change. 
Lower UA at the baseline in men and lower and decreased 
BMI in women were also attributed to this change.

Discussion

Administration manner of YUBI-WAKKA (finger-ring) 
test

The YUBI-WAKKA (finger-ring) test was described in the 
original paper [1] as a self-screening tool; however, we ex-
pected it to be performed in a half-self-screened manner as 
one of the annual health checkup items under medical staff ob-
servation in an ordinary primary care setting. In our study, the 
medical staff only read the explanation and were not trained in 

Table 1.  The Distribution of the Results of the Finger-Ring Test in 2017 and 2018

Finger-ring test Year Larger Just fits Smaller Sum
Men 2017 859 (40.3) 975 (45.8) 295 (13.9) 2,129 (100)

2018 736 (42.9) 735 (42.8) 245 (14.3) 1,716 (100)
Women 2017 1,237 (37.8) 1,492 (45.5) 547 (16.7) 3,276 (100)

2018 1,084 (40.5) 1,170 (43.7) 421 (15.7) 2,675 (100)
All 2017 2,096 (38.8) 2,467 (45.6) 842 (15.6) 5,405 (100)

2018 1,820 (41.4) 1,905 (43.4) 666 (15.2) 4,391 (100)

Data are represented as n (%).

Table 2.  The Intra-Individual Concordance of the Results Between Baseline (2017) and the Second Year (2018)

2017 Men 2018 n % Women 2018 n % Total 2018 n %
Larger 562 Larger 411 73.1a 808 Larger 586 72.5a 1,370 Larger 997 72.8a

Just Fits 125 22.2 Just Fits 197 24.4 Just Fits 322 23.5
Smaller 26 4.63 Smaller 25 3.09 Smaller 51 3.72

Just fits 605 Larger 127 21.0 985 Larger 254 25.8 1,590 Larger 381 24.0
Just fits 408 67.4a Just Fits 601 61.0a Just Fits 1,009 63.5a

Smaller 70 11.6 Smaller 130 13.2 Smaller 200 12.6
Smaller 181 Larger 24 13.3 340 Larger 38 11.2 521 Larger 62 11.9

Just Fits 64 35.4 Just Fits 124 36.5 Just Fits 188 36.1
Smaller 93 51.4a Smaller 178 52.4a Smaller 271 52.0a

aThe number of concordant individuals between the 2 years. “Larger” means the examinees have larger calves than their own finger-ring. “Smaller” 
means they have smaller calves than their finger-ring.
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a face-to-face manner for this test. Thus, the way by which the 
test was administered differed between medical facilities (Fig. 
1). As such, five out of 35 (14.3%) facilities answered that they 
administrated this test to their examinees without explanation 
nor observation, accounting for 10.6% and 17.4% of all the 
participants in 2017 and 2018, respectively. Hence, the exami-
nees tended to choose the intermediate option (“just fits”) and 
might have hesitated to choose a more extreme option, espe-
cially in the case of larger calves than finger-rings. The “YU-
BI-WAKKA” (finger-ring) test should be administered under 
medical staff supervision as it increases both its sensitivity and 
specificity. In comparison to the original paper [1], the smaller 
(calves) population rate was the same as ours at 14-15% (Table 
1). However, the larger (calves) population in our study was 
lower at approximately 40%, compared to 53% [1]. A reason 
for the lower detection of the larger group population might be 
because of the different backgrounds of the participants (health 
checkup examinees vs. local residents). Our examinees might 
have had more chronic diseases or a preconceived belief that 
they should be “lean”. Therefore, we only chose the extreme 
positive group (smaller calves) and excluded the just fits group 

to compare to the normal group (larger calves).

The detection of “sarcopenic” individuals

YUBI-WAKKA (finger-ring) test does not distinguish sub-
cutaneous fat and intramuscular fat from muscle mass or 
directly relate to muscle strength. A report by the European 
Working Group on Sarcopenia in Older People (EWGSOP) 
[7] defined sarcopenia as requiring one of the following: low 
muscle mass, low muscle strength, or low physical perfor-
mance. Meanwhile, the first report about the YUBI-WAK-
KA (finger-ring) test [1] suggested that when focusing on 
the prognostic value of physical disabilities and mortality, a 
positive test result can be considered to reflect “sarcopenic” 
muscle mass loss.

In our study, serum Cr in women and CK in men tended 
to be higher in the larger (calves) group (Table 3). Hence, 
these values were considered to be related to muscle mass. 
The larger (calves) group tended to have lower estimation of 
GFR, when eGFR was calculated with Cr. As CCr estimation 

Figure 1. Answers to the questionnaire and the results of YUBI-WAKKA test (Chi-square test). Question 1 (upper): Did you 
explain your patients how to do the YUBI-WAKKA test? P < 0.001 by Chi-square test. Question 2 (lower): Did your patients do 
the YUBI-WAKKA test under observation of medical staff? P < 0.001 by Chi-square test. It indicates that the null hypothesis was 
rejected between the distributions of the two groups.
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was considered to be influenced by BW, CCr was estimated 
to be higher in the larger group. AMY was always tended to 
be higher in the smaller (calves) group; however, this was 
not significant in multivariable analysis in our present and 
previous studies [2, 3]. Some studies reported elevated AMY 
among patients in the intensive care unit (ICU) [8] and those 
with eating disorders [9]. The researchers speculated that this 
was caused by gastric emptying abnormalities as AMY is not 
always secreted from the pancreas. However, functional dys-

pepsia is especially prevalent among the Japanese popula-
tion, which can cause relatively elevated AMY.

YUBI-WAKKA (finger-ring) test-retest concordance after 
1 year of consecutive tests

The distribution of the YUBI-WAKKA (finger-ring) test re-
sults did not totally differ in the 2017 and 2018 (Table 1). The 

Table 3.  The Comparison of the Baseline Data Between “Larger” and “Smaller” Groups

Men Women
Larger Smaller P-value Larger Smaller P-value

N 859 295 1,237 547
Age (years) 70.1 70.5 0.036 70.1 70.2 0.289
BH (cm) 165.8 166.7 0.022 151.9 152.8 0.002
BW (kg) 68.6 58.0 0.000 55.4 46.0 0.000
BMI (kg/m2) 24.9 20.8 0.000 24.0 19.7 0.000
Waist circumference (cm) 89.1 79.2 0.000 85.4 75.1 0.000
SBP (mm Hg) 130.7 130.5 0.877 129.3 126.8 0.003
DBP (mm Hg) 76.0 75.4 0.356 73.5 72.0 0.004
No MetS (%) 36.0 82.7 0.000 73.3 96.3 0.000
Pre-MetS (%) 22.9 7.1 8.7 1.5
MetS (%) 41.1 10.2 17.9 2.2
HbA1c (%) 5.9 5.8 0.009 5.8 5.6 0.000
FPG (mg/dL) 104.8 101.7 0.090 100.6 94.5 0.000
RBC (× 104/mm3) 469.8 457.5 0.000 442.6 437.2 0.004
Hb (g/dL) 14.7 14.4 0.000 13.4 13.3 0.262
ALB (mg/dL) 4.3 4.2 0.000 4.3 4.3 0.854
HDL-C (mg/dL) 55.7 62.5 0.000 65.7 72.3 0.000
LDL-C (mg/dL) 116.8 111.1 0.002 125.9 126.5 0.650
TG (mg/dL) 135.6 112.5 0.000 112.4 99.2 0.000
Cr (mg/dL) 0.9 0.9 0.665 0.7 0.6 0.031
eGFR (mL/min/1.73 m2) 67.9 72.0 0.000 70.5 72.8 0.002
CCr (mL/min) 77.6 68.4 0.000 72.7 61.9 0.000
CK (mg/dL) 146.5 123.5 0.000 110.4 106.4 0.302
GOT/AST (IU/L) 26.1 25.5 0.391 25.8 24.0 0.331
GPT/ALT (IU/L) 24.7 19.5 0.000 21.6 17.8 0.000
gGTP (IU/L) 45.0 51.8 0.000 28.8 26.0 0.033
ALP (mg/dL) 208.3 230.1 0.000 228.7 221.2 0.026
AMY (mg/dL) 85.1 94.0 0.000 81.9 91.3 0.000
UA (mg/dL) 6.0 5.8 0.001 4.9 4.6 0.000

Data are presented as means and percentages. Metabolic syndrome (MetS) in Japanese definition is central obesity (85 cm for men and 90 cm 
for women) with any two of TG ≥ 150 mg/dL; HDL-C < 40 mg/dL; SBP ≥ 130 mm Hg and/or DBP ≥ 85 mm Hg; and fasting glucose ≥ 110 mg/dL. 
Pre-MetS: central obesity with one positive among others. BH: body height; BW: body weight; BMI: body mass index; SBP: systolic blood pressure; 
DBP: diastolic blood pressure; FPG: fasting plasma glucose; RBC: red blood cell; Hb: hemoglobin; ALB: albumin; HDL-C: high-density lipoprotein 
cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglyceride; Cr: creatinine; eGFR: estimated glomerular filtration rate; CCr: creatinine 
clearance; CK: creatinine kinase; AST: asparagine aminotransferase; ALT: alanine transaminase; gGTP: gamma glutamyl transpeptidase; ALP: alka-
line phosphatase; AMY: amylase; UA: uric acid; GPT: glutamic pyruvic transaminase; GOT: glutamic oxaloacetic transaminase.
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smaller (calves) rate was 15% among the 65 to 74 years old 
age group. The index of test-retest variability such as Spear-
man’s correlation coefficient (0.55) and kappa-value (0.469 
for men and 0.419 for women) in 2 years was moderate. The 
concordant rate in between examinees in 1 year (Table 2) was 
the highest in the larger (calves) group (72.8%), which in-
cluded normal, non-sarcopenic individuals. The concordance 
was lower in the just fits (63.5%) and smaller (calf) (52.0%) 
groups. The tendency did not differ between sexes. As there 
was 1-year time interval between tests, we cannot distinguish 
whether changes were the result of physical change or judg-
mental errors. According to the definition of normal as larger 
calves, the 73%, distribution replication seemed to be rational.

The change of YUBI-WAKKA (finger-ring) test in 1 year

There were 51 examinees with sarcopenic change out of 1,048 
of the larger (calf) group (4.9%) in the 2017 pairs data. From 
the multivariate analysis (Table 4), UA in men and increased 
BMI in women were the protective factors against sarcopenic 
change. Factors that influenced BW were quite reasonable 
and had an independent relationship. In our previous reports 
[2, 3], UA repeatedly showed a negative relationship with 
sarcopenic change in univariate analysis. However, UA could 
not be an independent factor in multivariate analysis. A report 
on kidney transplant patients [10] described that UA levels 
were positively associated with muscle mass and strength, but 
not with functional capacity. Among Japanese elderly women 
[11], UA had a positive relationship with handgrip strength 

and UA was considered as a biomarker of muscle mass and 
strength.

Because Hb was often described as a biomarker of sar-
copenia, the relationship was naturally considered as negative 
[12]. However, Hb (also dHb after 1 year in the present study) 
was independently positive for sarcopenia in our studies [2, 3]. 
Not many chronic kidney disease individuals were included, 
as mean eGFR was 72.8 mL/min/1.73 m2 (standard devia-
tion 14.7) even in the smaller (calves) group of women. Also, 
no apparent differences related to kidney function between 
groups in univariate analysis were noted. Higher/increasing 
Hb may be the result of using erythropoietin or iron, or using 
sodium-glucose co-transporter 2 inhibitor (SGLT2i). Subcuta-
neous edema might be taken into consideration, and smaller 
group might be more dehydrated, having thinner calves and 
be more hemo-concentrated. Smoking may be another reason 
for the elevated Hb with sarcopenia. No reports indicated a 
positive relationship between elevated Hb and sarcopenia or 
smaller muscle mass.

Although ALT (GPT) and AST (GOT) are both hepatic 
enzymes, ALT (GPT) is more specific to the liver. The ALT/
AST ratio has commonly been used as a biomarker for insulin 
resistance [13] and sarcopenia [14, 15]. Similar to both of our 
studies [2, 3], univariate analysis showed that ALT was not 
significantly related to sarcopenia, but positively correlated 
using multivariate analysis [14, 15]. ALT may be related to 
insulin resistant individuals and/or liver fibrosis, such as non-
alcoholic steatohepatitis (NASH) [16], and might be an indi-
cator of chronic inflammation, another possible factor related 
to sarcopenia. In our previous study, even after adjusting for 
BW, MetS was a positive factor of sarcopenia in our cross-
sectional study [3]. However, this was not significant in the 
present study. Thus, we propose that ALT may be a surrogate 
marker of insulin resistance.

Limitations

The age groups of annual checkup examinees were limited 
to < 75 years in this study because of the system of National 
Health Insurance. Thus, the population of participants with 
sarcopenia under 75 years old was small. Moreover, we only 
had data of baseline and 1 year later. Although we obtained 
about 10,000 data per year, to extract positively (sarcopenic) 
changed data and to compare negative unchanged (normal) 
data, the number to analyze became small (to less than 1,000). 
Therefore, we need additional years of data and a population 
older than 75 years to see the causal relationship between fac-
tors and the test results. In addition, the information of social 
or physical activities, smoking, drinking habits, etc. is needed 
to analyze “sarcopenia” as it has been defined. We are plan-
ning to obtain these background data at the same time in an-
nual checkups.

Conclusions

We found that low UA in men and low or reducing BW and 

Table 4.  Multivariate Logistic Regression Analysis of the Relat-
ed Factors to the Change of “Larger” to “Smaller” Calves Than 
Finger-Rings From the Baseline to Second Year (Forced Entry 
Method)

Men (R2 = 0.548, n = 289)
Odds ratio (95% CI)

UA in 2017 0.219 (0.066 - 0.730)

Women (R2 = 0.478, n = 433)
Odds ratio (95% CI)

dHb (2018-17) 19.488 (1.298 - 292.692)
dGPT/ALT (2018-17) 1.484 (1.069 - 2.059)
BMI in 2017 0.353 (0.177 - 0.702)
dBMI (2018-17) 0.244 (0.065 - 0.925)

Only statistically significant factors were shown in the table. All vari-
ables of age, BMI, WC, SBP, DBP, no-, pre-, and MetS, HbA1c, FPG, 
RBC, Hb, ALB, HDL-C, LDL-C, TG, Cr, eGFR, CCr, CK, AST/GOT, 
ALT/GPT, gGTP, ALP, AMY, and UA are entered simultaneously. We 
also entered the change of the values in 2 years: dBMI, dHbA1c, dHb, 
dALB, dHDL-C, dLDL-C, dTG, dCr, deGFR, dCK, dAST/GOT, dALT/
GPT, dgGTP, dALP, dAMY, and dUA. d (delta) means the subtraction 
from the value of 2018’s to 2017’s. ALB: albumin; HDL-C: high-density 
lipoprotein cholesterol; ALT: alanine transaminase; eGFR: estimated 
glomerular filtration rate; CCr: creatinine clearance; UA: uric acid; BH: 
body height; BW: body weight; BMI: body mass index.
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increasing Hb and ALT were possible signs of sarcopenia. 
Although the results of the YUBI-WAKKA (finger-ring) test 
were not exactly precise or accurate as other tests, such as 
skeletal muscle index using dual X-ray absorptiometry or bi-
oelectrical impedance analysis, our results and their change 
after 1 year were considered to be reliable. We believe that 
it is also reasonable enough to use this test in the clinic as it 
requires minor effort and can aid in determining the high-risk 
elderly population in the community that require interven-
tion.
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