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Objective: Although the relation between the torque required to unscrew a PET bottle cap and grip strength has
been reported, the threshold value of the grip strength needed to perform this action is unknown. A screening test
for this ability might be useful to estimate a patient’s grip strength value when no grip strength meter is available.
The purpose of this study was to determine the grip strength value necessary to unscrew a PET bottle cap.

Method: The subjects were 257 inpatients aged >65 years old (average age, 79.4 years; men, 48.6%). Exclusion
criteria were patients with deformity of the hands, hemiplegia, and communication disorder. The subjects were
classified into three groups according to their reply to the question of whether they could unscrew the cap of a
500 or 525-mL PET bottle: those responding “Yes” (Y group), those responding with “Depends on the situation”
(DS group), and those responding “No” (N group). They were then asked to unscrew the cap of an unopened
PET bottle and were divided into two groups based on the outcome: Openable group and Non-openable group.
Grip strength value was measured as an index of physical function with a JAMAR-type grip strength meter. We
compared the two groups using the unpaired t-test, and sensitivity and specificity of each grip strength value for
discriminating the Openable group and Non-openable group were respectively calculated.

Results: A significant difference (p <0.01) was found between the grip strength value of the Openable group
(21.4 £ 5.9 kgf [n=175]) and that of the Non-openable group (9.4 + 3.9 kgf [n=82]). The grip strength threshold
value required to unscrew the PET bottle cap was 15.0 kgf (sensitivity: 87.9%, specificity: 94.0%). The
proportion of Openable group patients in the Y group was 95.3%, that of Non-openable group patients in the N
group was 96.0%, and that of Openable group patients in the DS group was 81.1%.

Conclusion: The grip strength threshold value required to unscrew the cap of a PET bottle was 15 kgf. We

suggest that this value might be an index for the estimation of grip strength.



