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A simple test of “Kami-Tsumami ” (Paper Tug) for pinch 

strength screening among community-dwelling older adults 
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ear Editor 

Pinch strength, which represents the force generated between the

humb and fingers, is an essential measure of hand function and is

losely linked to overall muscle and grip strength in older adults [ 1 ].

n particular, reduced pinch strength is linked to difficulty perform-

ng everyday tasks, indicating its critical role in maintaining indepen-

ence and quality of life among older adults [ 2 ]. Therefore, a decline in

inch strength may suggest early functional impairment. In aging soci-

ties like Japan, where many older adults live independently in com-

unities, early detection of physical decline is crucial for timely in-

ervention. However, existing assessments of pinch strength typically

equire specialized equipment and trained personnel, limiting their

easibility in community settings. To address these barriers, a sim-

le, practical, and accessible method for evaluating pinch strength is

eeded —particularly one that can be used in everyday environments

nd by non-professionals. 

To address this, we developed the “Paper Tug ” (Kami-Tsumami in

apanese) test, an innovative method utilizing a standard sheet of post-

ard to assess pinch strength. As the Supplementary Fig. 1 shows, in the

ami-Tsumami test, the participant and the tester were seated, facing

ach other, each holding one end of a standard postcard (B6: 125 mm,

76 mm) using their dominant hand’s thumb and index finger pads. The

articipant’s upper arm was kept close to the torso, with the forearm

ositioned horizontally in front of the body. The tester was a healthy

0-year-old man (height: 185 cm; weight: 80 kg). Upon the verbal cue
able 1 

ssociations between the Paper Tug Test (Kami-Tsumami test), pinch strength, and p

Outcome 

mean 

± SD 

Univariate analysis 

𝛽 95 %C

Women ( n = 204) 

Pinch Strength, kg 6.5 ( ± 1.8) 1.28 (0.70

Grip Strength, kg 19.8 ( ± 3.9) 1.82 (0.55

Gait Speed, m/s 1.3 ( ± 0.3) 0.09 (0.00

Timed Up and Go test, s 6.5 ( ± 1.9) − 0.51 (− 1.1

ASMI, kg/m2 5.8 ( ± 0.6) 0.05 (− 0.1

Men ( n = 139) 

Pinch Strength, kg 8.5 ( ± 2.1) 2.14 (1.52

Grip Strength, kg 30.4 ( ± 5.2) 2.91 (1.27

Gait Speed, m/s 1.4 ( ± 0.2) 0.03 (− 0.0

Timed Up and Go test, s 5.8 ( ± 1.2) − 0.52 (− 0.9

ASMI, kg/m2 7.2 ( ± 0.7) 0.42 (0.20

bbreviations : BMI, body mass index; ASMI, appendicular skeletal muscle mass inde

ata are shown as means ( ± standard deviations). 

ultivariate analysis Adjusted model included as covariates: age, sex, body mass index

uration, mini-mental state examination, and Geriatric Depression Scale-15. 
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start, ” the participant was instructed to attempt to pull the postcard out

f the tester’s grip within three seconds. The outcome was classified as

capable ” if the participant successfully pulled the paper away or “inca-

able ” otherwise. This study aims to explore the association between

ami-Tsumami test outcomes with actual pinch strength, and other

hysical function indicators among community-dwelling older adults

ged 80 years and older. 

This study included 343 community-dwelling older adults aged ≥ 80

rom the seventh wave of the Kashiwa Cohort Study conducted in

ashiwa City, Chiba Prefecture, Japan [ 3 ]. A hydraulic pinch gauge

easured the pinch strength between the thumb and index finger pads

Sakai Medical Co., Ltd., Japan). Sarcopenia was assessed following

he 2019 Asian Working Group criteria (AWGS2019) [ 4 ]. The status

f age, sex, body mass index (BMI), educational level, Mini-Mental

tate Examination (MMSE) scores, depression status (GDS15), physi-

al function, and chronic diseases are summarized in Supplementary

able S1. Analyses were conducted using IBM SPSS software (version

9.0), with significance defined as p < 0.05. Ethical approval was

ranted by the Ethics Committee of the University of Tokyo (approval

23–304). 

Of the 343 participants, 115 (33.4 %) completed the Kami-Tsumami

est and were categorized as capable. They were significantly older, but

o differences in chronic disease status were observed. Sex-stratified

nalyses revealed that Kami-Tsumami performance was significantly as-

ociated with pinch strength in both men and women. Among men, ca-

able participants showed higher BMI, ASMI, grip strength, and pinch

trength, while among women, they exhibited higher BMI, grip strength,

inch strength, and gait speed. No significant associations were found

ith MMSE or GDS15 (Supplementary Table S1). 
hysical function. 

Multivariate analysis 

I for 𝛽 P 𝛽 95 %CI for 𝛽 P 

–1.85) < 0.001 1.26 (0.64–1.88) < 0.001 

–3.10) < 0.001 1.99 (0.76–3.23) 0.002 

–0.17) 0.420 0.08 (0.00–0.16) 0.058 

5–0.12) 0.113 − 0.51 (− 1.13–0.12) 0.111 

7–0.27) 0.644 − 0.11 (− 0.27–0.50) 0.175 

–2.75) < 0.001 1.78 (1.11–2.44) < 0.001 

–4.56) < 0.001 0.59 (− 1.00–2.19) 0.735 

5–0.10) 0.470 0.02 (− 0.60–0.10) 0.610 

1–0.13) 0.010 − 0.28 (− 0.70–0.14) 0.191 

–0.63) < 0.001 0.19 (0.01–0.38) 0.043 

x. 

, ASMI, living arrangements, education duration, living arrangements, education 
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Based on the results of multiple regression analyses, pinch strength

as significantly associated with Kami-Tsumami test in both men and

omen. However, grip strength was significantly associated with only in

omen, while ASMI showed a significant association exclusively in men.

n contrast, no significant correlations were observed between the Kami-

sumami test and gait speed, time up and go test, or the sit-to-stand test

 Table 1 ). Moreover, to evaluate the discriminatory ability of the Kami-

sumami test in identifying low pinch strength, we conducted a Receiver

perating Characteristic (ROC) analysis using the age- and sex-specific

he lowest 20th percentile as the cutoff, following established methods

 1 ]. The area under the curve (AUC) was 0.702 (95 % CI: 0.617–0.787,

 < 0.001), indicating acceptable discrimination (Figure S2). These find-

ngs support the practical utility of the Kami-Tsumami test as a low-cost,

inary screening tool to detect reduced pinch strength in older adults.

dditionally, the Kami-Tsumami test did not demonstrate significant as-

ociations with sarcopenia or its three major components according to

he binomial logistic regression analysis (Supplementary Table S2). 

The Kami-Tsumami test offers unique advantages for community

creening: it is simple, equipment-free, and easy to interpret, making

t suitable for home visits and local health events. Compared to tools

ike the Yubi-wakka [ 3 ] or Newspaper Tear-Off tests [ 5 ], which assess

eneral muscle mass or weakness, this test focuses on fine motor control

nd pinch strength —critical for daily independence. Notably, two-thirds

f participants could not complete the test, indicating its potential to

dentify high-risk individuals who might otherwise be overlooked. For

hese individuals, the test may prompt timely referral to rehabilitation or

trength-maintenance programs. Despite its practicality, the current ver-

ion of the test has some limitations, including variability in the tester’s

rip force and the binary outcome which may oversimplify the spectrum

f hand strength. Moreover, longitudinal studies are needed to verify its

redictive validity for frailty-related outcomes and to assess its applica-

ility across different cultural and community contexts. 
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