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Brief Report

Abstract
Social detachment due to coronavirus disease (COVID-19) has caused 
a decline in physical activity, leading to sarcopenia and frailty in older 
adults. This study aimed to compare muscle mass, strength, and function 
values in older women before and after the first wave of the COVID-19 
pandemic (April−May 2020). Furthermore, changes in muscle measures 
across women who experienced different levels of impact on their 
social participation due to the COVID-19 pandemic were examined. 
Muscle mass (total, trunk, and appendicular muscle), grip strength, 
oral motor skills, social interactions (social network and participation), 
and social support were assessed in 46 Japanese community-dwelling 
older women (mean, 77.5 y; range 66−93 y) before and after the first 
wave of the COVID-19 pandemic. Trunk muscle mass significantly 
decreased after the first wave of the pandemic. When comparing 
changed values between the enhanced/maintained and reduced group 
during the pandemic, significant group difference was observed in trunk 
muscular mass, grip strength, and oral motor skills. Intriguingly, those 
who enhanced social participation had a positive change of grip strength 
values, showing that social participation might influence muscle 
function during the COVID-19 pandemic.

Key words: COVID-19, trunk muscle mass, grip strength, social 
participation, older adults.

Introduction

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), the causative virus of coronavirus 
disease 2019 (COVID-19), emerged in late 2019, and 

the disease and the complications arising due to this disease are 
a global public health challenge (1). To mitigate the spread of 
the infection, the Japanese government declared a nationwide 
state of emergency on April 16, 2020 and going outdoors was 
restricted by May 25, 2020. Despite the benefits of infection 
control by this restriction, many individuals, especially older 
adults, faced an increased risk for secondary health issues (2, 
3). In particular, the onset/progression of sarcopenia (the loss 
of functional strength and skeletal muscle mass) and frailty (an 
age-related syndrome characterized by decreased reserve and 
resistance to stressors), two representative geriatric problems, 
was a major concern.. 

During the COVID-19 pandemic, social detachment has 
been reported to negatively affect not only mental health and 

social well-being, (4) but also physical activity (5) in older 
adults. In Japan, an association has recently been demonstrated 
between the decrease in frequency of socialization (defined as 
moving from one’s residence to another place or region) and 
daily life, social life, and physical function in community-
dwelling adults after the COVID-19 pandemic (6). Regarding 
physical activity, due to the social detachment caused by 
COVID-19 in 2020, the total time of physical activity (PA) in 
community-dwelling older adults has decreased to 40.0% over 
a period of one year, and 16.0% of the participants had a new 
incidence of frailty during this follow-up period (5). 

Intriguingly, the decline in social function, including 
frequency of going outdoors, has been suggested to be directly 
related to the decline in oral functions (e.g. oral motor skills) 
and other physical functions (7). However, to examine the 
impact of COVID-19, quantitative measurement of skeletal 
and oral muscle did not perform. Additionally, there are 
limited studies examining the impact of COVID-19 on social 
participations and subsequently on muscular functions.

In this study, we compared muscle mass, strength, and 
function values in older women before and after the first wave 
of the COVID-19 pandemic. We also examined changes in 
muscle measures across women who experienced different 
levels of impact on their social participation due to the COVID-
19 pandemic. 

 
Methods

Participants

Among the 58 community-dwelling older adults who 
participated in a frailty check program once every 6 months, we 
included 46 participants who underwent physical examination 
and completed a survey between both October 2019−February 
2020 (before the first wave of COVID-19), and July−September 
2020 (after the first wave of COVID-19) in Iitsuka city, 
Fukuoka, Japan. This frailty check program was developed 
based on the evidence of the Kashiwa cohort study starting 
2012, which was conducted in Kashiwa city, Chiba, Japan and 
the participants were randomly selected and invited the elderly 
aged 65 years and over who were not eligible for long-term 
care, to check frailty once every 6 months continuously (8). 
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We excluded participants with missing data, and all four 
male participants. This study was conducted in accordance with 
the guidelines of the Declaration of Helsinki, and the study 
protocol was reviewed and approved by the Ethics Committee 
of Life Science (#19-320).

Physical examination

Total, trunk, and appendicular muscle mass values were 
measured via bioelectrical impedance analysis using a body 
composition analyzer (Inner scan dual RD800, TANITA, 
Tokyo, Japan). Muscle strength was assessed via handgrip 
strength, which was measured using a digital grip strength 
dynamometer (Takei Scientific Instruments, Niigata, Japan) (9). 
To evaluate oral motor skills and speech ability, we used oral 
diadochokinesis (10). In detail, the repetition of monosyllables 
/Ta/ and /Ka/ as quickly as possible for 5 s was measured with 
an oral function measuring device (Kenkou-Kun handy, Takei 
Scientific Instruments Co., Ltd., Niigata, Japan) (11). 

Questionnaire

To assess the frequency of going out among the participants, 
the “yes/no” question “Has your frequency of going out 
declined, compared with that last year?” was included. Exercise 
habits (once a day for >30 min performed >twice per week 
and since >1 y) and walking/physical activity (>1 h per day) 
before the first wave of COVID-19 were assessed the “yes/no” 
question.

To better understand the impact of COVID-19 on 
socialization, we assessed social interactions and social support 
using proper questionnaires. Social interactions were assessed 
by social network and social participation. Social network 
was assessed by the Lubben social network scale, a self-report 
measure of social network with family and friends (12). We 
used a short version of this scale with six items that comprises 
three items for family and three for friendships (0−5 points for 
each item, total 30 points). Social participation was surveyed 
based on participation in seven groups (senior, health/sport, 
learning, hobby, community activity, volunteer groups, and 
working groups with income), totaling to 7 points based on 
“yes/no” responses to questions regarding participation.

Social support was assessed via four questionnaires; two 
questionnaires assessed whether one had someone to counsel 
or help perform housework or shopping, and the other two 
questionnaires assessed whether one received counseling to 
perform housework or shopping; thus, totaling to 4 points for 
the yes/no responses.

Statistical analysis

We examined the effect of the COVID-19 pandemic by 
assessing muscular measurements before and after its first wave 
using a paired t-test and Wilcoxon rank-sum test, respectively, 
after confirmation of normal distribution by the Shapiro−Wilk 
test. Changes in individual physical parameters were assessed 
using the student t-test, Mann−Whitney U-test, and Jonckheere 

test after confirming normal distribution by the Shapiro−Wilk 
test and homogeneity of variance by the Levene test. 

Trunk muscle mass index (kg/m2), ASM (kg), ASMI (kg/
m2), articulatory oral motor skill “Ta”, “Ka” (times/s), social 
network, and social support were seen non-normal distribution. 
Data were analyzed using SPSS IBM statistics version 26 (IBM 
Japan, Tokyo, Japan). Values of P < 0.05 were considered 
significant in all analyses. 

 
Results

This study included 46 older women who underwent 
physical assessments and answered questionnaires before and 
after the first wave of COVID-19. Their median age was 
77.5 years. Before the first wave of COVID-19, 60.9% of the 
participants in this study had exercise habits (once a day for 
>30 min performed >twice per week and since >1 y) and 76.1% 
of the participants did walking/physical activity (>1 h per day). 
Due to the first wave of COVID-19, 65.2% of participants 
answered that they had a lesser frequency of going out after 
the first wave compared with that of the previous year. Given 
that the frequency of going outdoors has been suggested to be 
a good predictor for incident disability of physical function in 
older adults (13, 14), the decrease in physical activity in our 
participants is conceivable.

In Table 1, muscular measures, social interactions, and social 
support are shown before and after the first wave of COVID-
19. Notably, after the first wave, trunk muscle mass values 
significantly decreased, and a slight decrease in total muscle 
mass was seen. Appendicular skeletal muscle (ASM) mass and 
the ASM index (ASMI) significantly increased. 

Next, we further compared the changes (before value 
subtracted from after value) of each muscular and social 
parameter by dividing the participants into two groups: the 
first was an enhanced/maintained group with enhanced or 
maintained changes after the first wave of COVID-19, and 
the second was a reduced group with reduced changes. When 
compared between the two groups, trunk muscle mass (-1.63 
± 1.20 kg) was significantly lower in the reduced group than in 
the enhanced/maintained group (0.44 ± 0.32 kg, Table 1). On 
the other hand, changes in ASM and ASMI values of enhanced/
maintained and reduced groups did not differ. Regarding 
muscle strength, a slight decrease in grip strength was observed 
after the first wave of COVID-19, but changes in values were 
significant in the reduced versus enhanced/maintained group 
(-1.94 ± 1.16 kg vs. 1.26 ± 0.78 kg, Table 1). We also compared 
oral function using an oral motor skill test (“Ta” and “Ka”), 
because a decrease in oral function has been associated with 
muscular decline (7). We found that both oral motor skills “Ta” 
and “Ka” slightly, but not significantly, decreased after the 
first wave. Furthermore, as shown in Table 1, oral motor skill 
“Ka” values in the reduced group were lower than those of the 
enhanced/maintained group after the first wave. 

When we examined the impact of COVID-19 on social 
network, social participation, and social support, compared 
with that before the first wave of COVID-19, social support 
significantly decreased after the first wave (Table 1). 
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Furthermore, changed levels of social participation (-1.95 ± 
1.15 points) and social support (-1.50 ± 1.00 points) in the 
reduced group were significant compared with the enhance/
maintained group (0.73 ± 0.92 and 0.15 ± 0.26), respectively; 
thus, implicating that social participation and support were 
more vulnerable to decrease due to COVID-19 than social 
network was.

Intriguingly as shown in Table 2, across older women who 
experienced different levels of social participation (enhanced, 
maintained, and reduced groups) during the first wave of 
the COVID-19 pandemic, the changes in grip strength were 
significant. In addition, total muscle mass and trunk muscle 
mass values followed similar trends, but significant changes 
were not seen. Contrarily, among the three groups of social 
support, there was no difference in muscular measures. Thus, 

these results demonstrated the importance of social participation 
even during COVID-19 to prevent sarcopenia and frailty.

 
Discussion

In this study, we found that COVID-19-related social 
detachment resulted in significant declines in trunk muscle 
mass and social support. Furthermore, when comparing changes 
in each muscular parameter after the COVID-19 pandemic, we 
found that trunk muscular mass, grip strength, and oral motor 
skill “Ka” proficiency were significantly lower in individuals of 
the reduced group than in enhanced or maintained groups. 

Consistent with our results, it has been suggested that sudden 
activity reduction and increased sedentarism associated with 
COVID-19 safety measures closely mirror the “catabolic crisis” 

Table 1. Changes in muscle mass and strength, physical, oral and social functions in older adults before and after the COVID-19 
pandemic
 
 

COVID-19 pandemic 
(1st wave)*

p‡ Changes after the 1st wave† p§

Before After Enhanced/ Maintained Reduced

Muscle mass Total muscle mass (kg) 32.6 (3.2)  31.9 (4.0) 0.257   0.71 ± 0.53 -0.87 ± 0.71 0.381

Trunk muscle mass (kg)  18.3 (2.4) 17.0 (3.3) p < 0.001   0.44 ± 0.32 -1.63 ± 1.20 p < 0.001

Trunk muscle mass index (kg/m2) 8.1 (0.4)    7.6 (0.7) p < 0.001   0.18 ± 0.12 -0.69 ± 0.50 p < 0.001

ASM (kg)  14.2 (2.5)   15.5 (2.2) p < 0.001   0.73 ± 0.50 -1.87 ± 0.71 0.486

ASMI (kg/m2) 6.4 (0.9)  6.8 (1.3) p < 0.001   0.73 ± 0.50 -1.65 ± 2.42 0.897

Muscle strength Grip strength (kg)  21.7 (4.8)  21.4 (4.8) 0.150   1.26 ± 0.78 -1.94 ± 1.16 0.026

Oral function Articulatory oral motor skill “Ta” (times/s) 6.1 (1.2)    6.2 (1.3) 0.131   0.27 ± 0.64 -0.82 ± 1.05 0.116

Articulatory oral motor skill “Ka”(times/s)  5.8 (0.9)    5.8 (1.1) 0.143   0.43 ± 0.39 -0.99 ± 0.81 0.008

Social function Social network (points) 21.0 (7.0)  20.0 (11.0) 0.726   3.17 ± 2.58 -4.63 ± 4.05 0.324

Social participation (points) 4.0 (2.0)    3.0 (2.0) 0.116   0.73 ± 0.92 -1.95 ± 1.15 p < 0.001

Social support (points)   4.0 (1.0)    4.0 (1.0) 0.048   0.15 ± 0.36 -1.50 ± 1.00 p < 0.001

*Values are presented as median (interquartile range); †Values are presented as mean ± standard deviation; ‡Comparison of values before and after the first wave using the Wilcoxon 
rank-sum test; §Changes in individual physical parameters were assessed using the Student t-test and Mann−Whitney U test; Abbreviations: ASM: Appendicular skeletal muscle, ASMI: 
Appendicular skeletal muscle index

Table 2. Association between changes in social participation and physical functioning in older women
 Social participation* p†

Reduced (n=20) Maintained (n=14) Enhanced (n=12)

Age 79.1 ± 6.4 79.5 ± 6.3 77.0 ± 5.8 0.358

Social function Social participation (Before, points) 3.95 ± 1.10 3.64 ± 195 2.92 ± 1.73 p < 0.001

Social participation (After, points) 2.00 ± 1.08 3.64 ± 1.95 4.50 ± 1.45 p < 0.001

Social participation change -1.95 ± 1.15 0.00 ± 0.00 1.58 ± 0.67 p < 0.001

Muscle mass Total muscle mass (kg) -0.42 ± 1.20 0.02 ± 0.70 0.03 ± 0.91 0.196

Trunk muscle mass (kg) -1.55 ± 1.60 -1.46 ± 1.19 -0.93 ± 0.90 0.360

Trunk muscle mass index (kg/m2) -0.65 ± 0.63 -0.68 ± 0.56 -0.39 ± 0.36 0.489

ASM (kg) 1.22 ± 1.09 1.53 ± 1.15 -0.49 ± 3.92 0.360

ASMI (kg/m2) 0.63 ± 0.58 0.73 ± 0.55 -0.23 ± 1.93 0.381

Muscle strength Grip strength (kg) -0.90 ± 1.77 -0.34 ± 1.96 0.33 ± 1.92 0.049

Oral function Articulatory oral motor skill “Ta” (times/s) -0.13 ± 0.88 -0.54 ± 1.41 -0.22 ± 0.69 0.462

Articulatory oral motor skill “Ka”(times/s) -0.16 ± 1.00 -0.30 ± 0.90 -0.45 ± 0.99 0.375

*Values are presented as mean ± standard deviation; †Comparison among the three groups using the Jonckheere test; Abbreviations: ASM: Appendicular skeletal muscle, ASMI: 
Appendicular skeletal muscle index
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model of sarcopenia. This model suggests that sarcopenia is not 
simply a gradual process, and is instead accelerated by periodic 
occasions of inactivity such as periods of extended bed rest 
or hospitalization. In particular, trunk muscle weakness and 
imbalance have been implicated as risk factors for postural 
instability, falls, and poor postoperative outcomes. Furthermore, 
trunk muscle weakness has been suggested as a cause of 
walking speed decline in older adults with sarcopenia (15). 
In further analysis with the men should be examined, since 
preliminary, a similar tendency was seen before and after the 
first wave of COVID-19 in trunk muscle mass (9.47 vs. 8.55 
kg/m2), grip strength (30.6 vs. 30.0 kg), and oral motor skill 
‘Ka’ (6.5 vs. 5.7 times/s) in older four men (mean age, 76.5 y; 
range, 71−80 y).

Recent research assessing the relationship between 
sarcopenia and trunk muscle strength (16) has revealed that 
trunk muscle strength weakness is caused by aging, disease, and 
disuse due to inactivity (17-21). However, unexpectedly, the 
present study revealed ASM and ASMI significantly increased 
after the first wave of the COVID-19 pandemic. However, this 
statistical significance was disappeared when after stratifying 
the groups according to the changes. Although no precise 
reasons for ASM and ASMI changes were determined, further 
investigation is needed with large sample size. 

We also found that the levels of oral motor skill decrease 
due to inactivity, especially “Ka” proficiency, were significant, 
similar to observations regarding trunk muscle mass and grip 
strength. Correspondingly, we recently suggested that poor 
oral health, defined as oral frailty, was significantly associated 
with increased physical frailty risk, sarcopenia, disability, 
and mortality in community-dwelling older adults (22). 
Furthermore, the oral motor skill “Ka” has been suggested to be 
significantly related to one-leg standing time, handgrip strength 
(23), bite force, and number of remaining teeth (24, 25).

In the present study, we also found that reduction of trunk 
muscular mass, grip strength, and oral motor skill “Ka” 
proficiency was not independent, 23.9% of participants was 
observed reduction of three all parameters and 43.5% reduced 
two of three parameters, suggesting the reciprocal effects of 
muscle mass, strength, and function.

Social detachment due to COVID-19 is considered a risk 
factor for health problems in older adults (6). In the present 
study, we examined the association of social participation 
during the first wave of COVID-19 with muscular measures. 
Older women who maintained social participation showed 
lesser decline in grip strength than those who decreased social 
participation. Intriguingly, older women with increased levels 
of social participation had increased grip strength, suggesting 
that social participation may be an immutably important factor 
that influences the maintenance or enhancement of muscle 
strength in community-dwelling older adults. Similarly, a recent 
study suggested that maintaining social networks increased the 
odds of maintaining sufficient physical activity in frail older 
community-dweller during the COVID-19 pandemic (26). 
Furthermore, in older adults, reduced social interaction due 
to COVID-19 pandemic was associated with loneliness and 
depression (4). Moreover, community-dwelling older adults 

who were less satisfied with important activities were at a 
higher risk of exhibiting depressive symptom (27), implying 
the importance of maintaining certain activities, such as hobbies 
and interpersonal interaction, despite the COVID-19 pandemic. 
To encourage social participation during ongoing COVID-
19 restrictions, digital communication, weekly telephone 
calls, and even a simple exchange of greetings with neighbors 
are suggested (28). Supporting this, internet-based assistive 
technologies have been developed and reported to significantly 
reduce loneliness and increase social support and well-being in 
older adults (29).

The present study has both strengths and limitations. 
A strength of the study was the measurement of physical 
parameters both before (October 2019–February 2020) and 
after (July–September 2020) the first wave of the COVID-19 
pandemic in Japan. This data set may be used to continuously 
monitor deleterious effects of the COVID-19 pandemic on 
physical function and may facilitate further investigation of the 
beneficial effects of social participation. Several limitations of 
this study should also be addressed. First, the study had a small 
sample size. Second, there were no morbidity data, nor were 
numbers of medications recorded. 

In conclusion, this study found an impact of the COVID-
19 on muscular measures, especially significant decreases 
in trunk muscle mass, grip strength, and oral motor “Ka” 
proficiency values were observed in older women. Furthermore, 
older women with enhanced or maintained social participation 
throughout the first wave of the COVID-19 pandemic had 
greater grip strength values than those with decreased levels 
of social participation. This finding indicates that a possible 
strategy for sarcopenia and frailty prevention is the maintenance 
of social participation, even during the current pandemic.
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