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Abstract

In general, there are many items for measuring physical function. Among them, handgrip strength is easy to use because it can be easily measured
in a short time (3 to 5 seconds). There are few reports that evaluate handgrip endurance, we reported it.

The subjects were 16 people (78.2+3.7 years old) living in Hiroshima City. Using a grip strength meter T.K.K.5401 (Takei Kiki Co., Ltd.), the

maximum force in the dominant handgrip strength was measured while holding for 20 seconds, and the average value per second was calculated
from the obtained results. As a comparison group, 11 students (21.5+0.5 years old, hereafter: young group) enrolled also performed similar
measurements.

Result: The maximum grip strength was significantly lower in the elderly group than in the young group. The change in grip strength for 20
seconds in each group was significantly lower than the maximum value in the young group after 16 seconds had passed since the start of the grip
exercise. On the other hand, in the elderly group, no decrease in grip strength was observed within 20 seconds after the start of the grip exercise
(interaction effect p<0.01). Comparing the transition of the elapsed time from the maximum value, the young group showed a significant decrease

after 12 seconds from the start, but the elderly group did not show a significant decrease.

Conclusion: The elderly group did not show a significant decrease in handgrip endurance for 20 seconds. When momentary exertion of power
is required in daily life, if the purpose cannot be achieved, other means and ingenuity are required to achieve the purpose. In the future, I would like
to find out the relevance and risk with evaluation other items, whether it will be one index in physical fitness tests.
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Abbreviations ED: Handgrip Endurance

Introduction

There are many evaluation methods that can measure physical
function for many peoples [1-4]. The assessment of sarcopenia
and flail is of great clinical and research interest and is growing
rapidly[5,6].The theory to be related to these two evaluations
has also been clarified, and in recent years, a new standard for
sarcopenia has been created, and it is also used in hospitals and
exercise facilities used by the elderly[6]. Among them, the hand grip
strength is particularly easy to use because it can be easily measured

in a short time.The Asian Working Group for Sarcopenia (AWGS)

@ @ This work is licensed under Creative Commons Attribution 4.0 Licensel ABEB.MS.ID.000615.

explains that the standard value of grip strength of sarcopenia,
which is considered to be low muscle strength, is less than 28 kg
for men and less than 18 kg for women|[6]. Lifestyle interventions
in the elderly, especially exercise and nutrition, have become the
mainstay of treatment to improve this low muscle strength. These
operations are also preventive measures for the elderly requiring
long-term care, which are faced by countries entering a super-
aging society.There are many evaluation items based on grip

strength[7-9], but few studies have evaluated handgrip endurance
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(ED) [10]. In addition, there are no studies that measured and
compared the difference in ED changes between the elderly and
young people, and the change with elapsed time (seconds). And
there are few reports that examined the measurement time of grip

strength in the elderly.

Therefore, the purpose of this study was to compare and
consider the changes in ED of healthy elderly people and ED of
young people with elapsed time (seconds) and changes in grip

strength measurement time, respectively.

Materials and Methods

The subjects were 16 elderly people aged 65 and over (2 males,
14 females, 78 + 3.8 years old) who performed light intensity
exercises once a week. They all live in Hiroshima City, Hiroshima
Prefecture. As a comparison group, there were 11 healthy young
people (5 males, 6 females, 21.5 + 0.5 years old). The measurement
was performed in January 2020, paying attention to the prevention
of the spread of infectious diseases caused by COVID-19. Subjects
with diseases that may affect grip strength measurement were
excluded (patients with severe heart failure, end-stage renal disease,
malignant tumors, dementia, severe chronic lung disease, and those
unable to walk 20 m or more). This study was anonymized based
on the protection of personal information and data was obtained
with the approval by Hiroshima Cosmopolitan University Ethics
Committee (2019004).

For grip strength measurement, a digital grip strength meter
(T.K.K.5401 Takei Kikai Kogyo) was digitally output using a strain
amplifier (T.K.K.1268 Takei Kikai Kogyo) and an A/D converter
(T.K.K.5721 Takei Kikai Kogyo) for measurement and analysis.

The sampling rate of Handgrip Endurance was set to 1/100,

and the average value of the measured results was calculated per

Table 1: People Characteristics, Physical Function Data

second. The subjects did not have a backrest in the chair, bent their
knees at right angles[11], placed their soles on the ground, and bent
their elbows on the measuring side at right angles, and measured
their dominant hand with maximum force for 20 seconds. Then,
the maximum grip strength value and the average value per second
were calculated. The subjects measured calf circumference in the

same posture[11].

Commercially available software (SPSS ver.26 IBM) was used
for the analysis. In the data, the table shows the mean * SD and the
figure shows the mean * SE. Continuous variables are displayed as
average values. p value of less than 0.05 was considered statistically

significant.
Result and Discussion

Result

There were significant differences in social background (age and
BMI) and maximum grip strength between the elderly and young
groups (21.3 # 5.3 kg vs. 38.9 + 11.1 kg, p <0.05). The continuous
grip strength for 20 seconds was significantly different between
the elderly group and the young group (Interaction effect p <0.01).
The average grip strength value per second was the maximum after
3 seconds for both the elderly and the young. The younger ones
showed a significant decrease from the maximum value after 16
seconds, but the elderly did not. The rate of decrease per second
with respect to the maximum value was also significantly different
between the elderly group and the young group (interaction effect
p <0.01). In the young group, the rate of decrease was small 3
seconds after the start and decreased significantly after 12 seconds.
In the elderly group, the rate of decrease was small 3 seconds after
the start and decreased significantly after 16 seconds.(Figure 1,2)
(Table 1).

Number 27 16 11

Male gender,n(%) 7 (25.9) 2(12.5) 5 (45.5) 0.06
Age, yrs 77.5+3.5 78.2+3.7 21.5+0.5 <0.01

Body mass index, kg/m2 22.4+2.8 23.1+3.4 21.3+1.0 0.06

Social Background, N(%)

Car user 9(33.3) 3(42.9) 3 (34.6) 0.6
Housework 12 (44.4) 12 (75.0) 0(0) <0.01

fall down history within 1 years 1(3.7) 1(6.3) 0(0) 0.42

Comorbidities, n(%)

Hypertension 5(18.5) 5(31.3) 0(0) 0.04

Dyslipidemia 7 (25.9) 7 (43.8) 0(0) <0.01
Medication, n(%)
ARB/ACE-inhibitors 7(53.8) 5(31.3) 0(0) 0.59
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CCB 2(15.4) 3(14.3) 0(0) 0.9

Statin 7 (25.9) 7 (43.8) 0(0) 0.85
Physical function calf circumference, cm

Rt 349+2.8 33.9+29 34.9+2.8 0.01

Lt 34.9+2.6 34.0£2.7 36.4+1.9 0.01

Handgrip strength, kg

Rt 28.0+11.7 21.5+5.3 38.9+11.1 <0.01
Lt 23.1+11.0 20.1+5.0 35.8+11.2 <0.01
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Figure 1: Changes in handgrip strength per second.
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Figure 2: Rate of decrease per second relative to peak grip strength

Discussion grip strength measurement time.

In this study, the hand grip endurance of the dominant hand Handgrip endurance within elderly people
in healthy elderly people was measured with maximum force for It has been reported that endurance differs depending on

20 seconds. Then, we examined the differences from young people, the BMI range for young people[12], but in this experiment,

changes with time (seconds), changes in ED due to lifestyle, and
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no difference was observed between the elderly and young
people depending on the BMI range, especially BMI 25 or higher
(interaction effect p = 0.95).

Jakobsen et al. report that grip strength endurance is not a valid
measure for assessing physical activity or quality of life in healthy
subjects[13]. Miyahara et al. report that subjects performing
household chores are more likely to maintain their physical activity
and are less likely to lose their physical activity even with a state of
emergency declared by COVID-19[14]. We calculated the difference
in endurance of grip strength due to the engagement of housework
in this case but found no difference in the decrease in endurance

per second (interaction effect p = 0.90).

Maximum grip strength measurement time

Grip strength is said to have a significantly higher risk of total
mortality, cardiovascular mortality, and other mortality as the
aging decline increases[15,16]. In the reports on grip strength
measurement, there are various reports that the grip strength
measurement time is not set, and it is 3 to 5 seconds (17). The
maximum muscle strength in this case was maximum 3 seconds
after the start of measurement. From the above, it is desirable
to measure about 5 seconds to measure the maximum muscle

strength.

Conclusion

The elderly group did not show a significant decrease in the
duration of grip strength for 20 seconds and exhibited a certain
weak force. When it is required to exert momentary force, such as
opening and closing the lid of a bottle in daily life, if this cannot be
achieved, it may be necessary to take measures such as using self-
help tools. In the future, we would like to find out whether there
is a relationship between hand grip endurance and other physical
function endpoints and cardiovascular risk (increased blood

pressure).
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