
1. Introduction

Frailty prevention programs targeting community-dwelling older

adults have been implemented in Japan.1 The basic strategy for

frailty prevention involves the establishment of sociality through

group activities to prevent social isolation and resistance training

conducted in public halls as voluntary activities to prevent physical

frailty.1 However, due to the COVID-19 epidemic, from around Feb-

ruary 2020, local governments in Japan issued an order to halt this

frailty prevention strategy temporarily because it involved gather-

ings in public halls by older people. This was based on advice from

several academic societies indicating that the mortality of COVID-19

was very high in older adults.2 For example, the Japan Geriatrics So-

ciety recommended thorough prevention measures for COVID-19 as

well as adequate nutrition, good sleep, simple exercises at home,

and the use of telephone-based communications to prevent the pro-

gress of frailty and social isolation among community-dwelling older

adults during the postponement of voluntary activities at public

halls. During the COVID-19 epidemic, participation in community

activities (including the frailty prevention program) would be re-

strained; thus, declines in the mental/physical condition of older

adults due to both decreased physical activity and excessive fear of

infection became a secondary concern.2 The concept of frailty is con-

sidered to include not only social and physical, but also psychological

frailty.3 Psychological frailty is typically thought to indicate mental

health conditions such as depression.3 COVID-19 could trigger psy-

chological frailty, leading to decreases in all aspects of frailty aspects

due to the distress associated with the modifications in behavior re-

lated to COVID-19.

Based on the result of an online survey, Yamada et al.2 reported

that physical activity among Japanese older persons aged � 65 years

decreased by about 60 minutes per week during the 3-month period

from January 2020 to April 2020, suggesting an increased risk of

frailty progression. However, they targeted older adults in urban

areas who were proficient Internet users; these participants are not

considered to reflect the general characteristics of older adults who

tend to participate in frailty prevention programs. In addition, since

immediate behavioral changes are required to prevent COVID-19 in-

fection, there are concerns about their impact on the mental health

of older people.4 Furthermore, older adults, who have a high COVID-

19 mortality rate, may be particularly fearful of contracting the dis-

ease.5 However, to the best of our knowledge, the effects of psycho-

logical frailty due to COVID-19, such as depression, on community-

dwelling older adults has not been investigated. Some studies have

recommended simple exercises at home during the COVID-19 epi-

demic to maintain physical health.6 We hypothesized that conduct-

ing simple exercises would also help mitigate depressive symptoms

during restrictions on social participation. With this background, the

purpose of this study was to investigate the associations between

the exacerbation of depression and exercise frequency at home

among community-dwelling older people under restrictions on so-
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cial participation due to the COVID-19 epidemic.

2. Materials and methods

2.1. Procedures and participants

A cross-sectional study was conducted in a rural area of Sasebo

City, Nagasaki Prefecture, Japan. Since the number of people in-

fected with COVID-19 was relatively low in Nagasaki Prefecture, the

state of emergency issued on April 16 was lifted on May 6. In Sasebo

City, self-restrictions on participation in social activities among

community-dwelling older adults went into effect to implement a

frailty prevention program on February 27, 2020 and were lifted on

June 15, 2020. Therefore, the study period was from July 15 to Au-

gust 19, 2020.

The study participants were consecutively recruited from among

community-dwelling older adults aged � 65 years who had partici-

pated in a frailty prevention program at a public hall. The inclusion

criterion was the absence of confirmed or suspected COVID-19. The

exclusion criterion was age < 65 years. The conditions for older

adults to participate in the program were as follows: 1) no fever as

measured by a thermometer; 2) no cold symptoms (e.g., coughing,

sneezing); 3) no travel outside of the prefecture for the previous 2

weeks; and 4) no contact with family or relatives in the COVID-19

epidemic area for the previous 2 weeks. To prevent COVID-19 infec-

tion, the usage conditions of the public hall were as follows: 1) open

opposing windows to maintain good ventilation; 2) regularly dis-

infect common items such as doorknobs and chairs with alcohol; 3)

require all individuals entering the room to wear a face mask; 4) pro-

vide alcohol-based hand sanitizers at the entrance of the public hall;

5) require all individuals to maintain a distance of about 2 m; and 6)

require all individuals to not talk in a loud voice.

We enrolled 157 study candidates at 19 public halls, among

whom, six declined to participate and 24 with missing values were

excluded from the analysis. We therefore analyzed 127 participants

(17 men, 110 women; mean age, 77 years) in this study.

This study was approved by the ethics committee of Nagasaki

University Graduate School of Biomedical Sciences. Informed con-

sent was obtained from all participants before the study began.

2.2. Measurements

We collected data on basic attributes (e.g., sex, age, height,

weight, family structure, physical frailty status) and responses to our

original COVID-19 questionnaire.

Age was divided into two categories: 65–74 years (young-old)

and � 75 years (old-old). Body mass index (BMI) was calculated as

weight in kilograms divided by height in meters squared, with 18.5

kg/m2 used as the cutoff value. Family structure was defined as

whether participants were living alone or with others.

2.3. Frailty status

Physical frailty phenotypes were evaluated based on the Cardio-

vascular Health Study (CHS) criteria, as reported by Fried et al.,7 and

consisted of the following five domains: slowness, weakness, ex-

haustion, low activity, and weight loss. In the present study, we

adopted the Japanese version of the CHS criteria based on a previous

study.1 One point was assigned for the presence of each of the five

domains, and the participants were categorized as follows according

to total points based on the CHS phenotype model: frail (3–5 points),

pre-frail (1–2 points), and robust (0 points). Anthropometric data

such as hand grip (weakness) and walking speed (slowness) were

measured by a public health nurse or physical therapist. The grip

dynamometer (Tsutsumi Co., Ltd, Tokyo, Japan) used to measure

grip strength was sterilized with alcohol after each use.

2.4. Original COVID-19 questionnaire

An original questionnaire (Supplementary Materials) composed

of the following 11 question items was developed: Q1) sources of

information about COVID-19; Q2) restrictions on going out; Q3)

maintaining physical distance; Q4) wearing face masks when going

out; Q5) frequency of handwashing; Q6) degree of change in de-

pression; Q7) degree of change in physical fatigue; Q8) degree of

change in appetite; Q9) degree of change in sleep quality; Q10) fre-

quency of exercise at home, and Q11) frequency of telephone com-

munication.

2.5. Statistical analysis

The participants’ basic attributes, including age, sex, BMI, family

structure, and frailty status, were reported as number and percent-

age. Similarly, levels of behavioral change for COVID-19, degree of

change in mental/physical condition, frequency of exercise at home,

and frequency of telephone communication were also expressed as

number and percentage.

From among the question items on the original COVID-19 ques-

tionnaire, the response to Q6 were divided into “worsening” and

“invariant” depression groups as the main outcome. The worsening

depression group was defined as those who answered, “Remarkable

decline” and “Slight decline”, while the invariant depression group

was defined as those who answered, “No change” and “Improved”.

Responses to the other mental/physical conditions (i.e., physical fa-

tigue, sleep quality, and appetite) were also divided into two groups.

To compare the worsening and invariant depression groups, we

examined the associations between basic attributes, level of be-

havioral changes, other mental/physical conditions (i.e., physical

fatigue, appetite, and sleep quality), frequency of home exercise,

and frequency of telephone communication using the chi-squared

or Cochran-Armitage test. Furthermore, a multiple logistic regres-

sion model (Supplementary Materials) was used to determine fac-

tors affecting the worsening depression group. Adjusted odds ratios

(ORs) and 95% confidence intervals (CIs) were calculated for each

covariate in the final model to estimate the associations between

changes in depression using the covariates as independent variables.

All statistical analyses were performed using SPSS software

(version 23.0; IBM, Tokyo, Japan).

3. Results

Regarding the characteristics of the study participants, women

accounted for about 87% and older individuals (age � 75 years) for

about 60%. Television was the most popular source of information

about COVID-19 for 125 individuals (98.4%), whereas the Internet

was the least popular source, reported by only 12 individuals (9.4%).

Supplementary Table 1 shows the changes in mental/physical

condition during the restrictions on participating in voluntary circle

activities for frailty prevention. The total numbers (percent) of older

adults answering “Remarkable decline” for depression, physical fa-

tigue, appetite, and sleep quality were nine (7.1%), 24 (18.9%), and 4

(3.1%), respectively. The total numbers (percent) of older adults an-

swering “Remarkable decline” or “Slight decline” for depression was

51 (40.2%).
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Regarding the time during the restrictions on participating in

voluntary circle activities for frailty prevention, 31 (24.4%) and 25

(19.7%) older adults engaged in exercise at home “Almost every day”

and “3–4 times a week”, whereas 47 (37.0%) and 24 (18.9%) engaged

in exercise at home “1–2 times a week” or “Not at all”, respectively.

Regarding behavioral changes against COVID-19 infection, 27 (21.3%)

and 73 (57.5%) older adults responded that their changes were re-

markable or slight in terms of restrictions on going out.

Tables 1 and 2 show the results of the comparison between the

worsening and invariant depression groups for all factors, including

basic attributes, physical/mental condition, behavioral changes to

comply with infection control measures, frequency of exercise at

home, and frequency of telephone communication. Increases in

physical fatigue and appetite loss and decreases in sleep quality

were significantly associated with worsening depression (all p <

0.001). In addition, the worsening depression group tended to re-

port significantly higher compliance with the restrictions on going

out, wearing a face mask, and handwashing than the invariant group

(p = 0.003, p = 0.034, and p = 0.017, respectively). Moreover, com-

pared with the invariant group, the worsening depression group re-

ported exercising significantly less frequently at home during the re-

strictions on participating in voluntary circle activities (p = 0.036).

However, no significant associations were found between worsening

depression and basic attributes, maintaining physical distance, or

frequency of telephone communication.

Furthermore, the results of the multivariate regression analysis

showed that worsening depression was independently associated

with physical fatigue (OR = 4.50; 95% CI = 1.62–12.46), appetite (OR

= 7.80; 95% CI = 1.80–33.77), sleep quality (OR = 3.48; 95% CI =

1.17–10.42), good compliance with restrictions on going out (OR =

3.30; 95% CI = 0.89–12.24), and low levels of exercise (OR = 2.61;

95% CI=0.97–7.00) (Table 3).

4. Discussion

Balancing measures to control the spread of COVID-19 and pre-

vent frailty, especially psychological frailty as a first step, is an urgent

issue for community-dwelling older adults. Our study investigated

127 community-dwelling older adults aged � 65 years with the hy-

pothesis that increasing the frequency of exercise at home during

the period of restricted social activities due to COVID-19 measures

would help prevent the exacerbation of depression. Our results sup-

ported the hypothesis that increasing the frequency of exercise at

home during the periods of restricted social activities could reduce

depression among community-dwelling older adults.

Regarding mental health, the results of this study showed ap-

proximately a 40% decrease in depression, as well as decreases of

58%, 28%, and 20% in physical fatigue, sleep quality, and appetite loss,

respectively. In addition, worsening depression was significantly asso-

ciated with the other three conditions. Although these values do not

represent the current prevalence of mental/physical conditions, the

deterioration rate appears to be rapid and substantial in the short

term. News on severe COVID-19 cases and deaths in many European

countries and the United States was also reported in Japan. Although

the number of infections in Japan is much lower than those in above

countries, COVID-19 continues to spread regionally and remains dif-

ficult to control.8 Moreover, the COVID-19 epidemic was ongoing on

July 19, 2020, at the end of the survey period. Daily television cover-

age of negative news is a cause of long-term stress exposure, which is

thought to affect the exacerbation rate of depression.
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Table 1

Associations of basic attributes and changes in mental/physical health conditions with depression in community-dwelling older adults.

Depression

Total (n = 127) Invariant group (n = 76) Worsening group (n = 51)Variables

n % n % n %

p

Basic attributes

Sex < 0.133
a

Male 17 13.4 13 17.1 04 07.8

Female 1100 86.6 63 82.9 47 92.2

Age, years < 0.733
a

65–74 (young-old) 50 39.4 29 38.2 21 41.2

� 75 (old-old) 77 60.6 47 61.8 30 58.8

Family structure < 0.099
a

Living together 83 65.4 54 71.1 29 56.9

Living alone 44 34.6 22 28.9 22 43.1

BMI, kg/m
2

< 0.992
a

� 18.5 1170 92.1 70 92.1 47 92.2

< 18.5 10 07.9 06 07.9 04 07.8

Frailty status < 0.437
b

Robust 54 42.5 35 46.1 19 37.3

Pre-frail 63 49.6 35 46.1 28 54.9

Frail 10 07.9 06 07.9 04 07.8

Changes in mental/physical condition

Physical fatigue < 0.001
a

Invariant group 54 42.5 47 61.8 07 13.7

Worsening group 73 57.5 29 38.2 44 86.3

Appetite < 0.001
a

Invariant group 1020 80.3 73 96.1 29 56.9

Worsening group 25 19.7 03 03.9 22 43.1

Sleep quality < 0.001
a

Invariant group 91 71.7 67 88.2 24 47.1

Worsening group 36 28.3 09 11.8 27 52.9
a
: chi-squared test.

b
: Cochran-Armitage test.

BMI: body mass index.



Therefore, another concern is that COVID-19-related psycho-

logical burdens, such as worsening depression in older people, may

lead to physical frailty. In particular, restrictions on going out and so-

cial participation are considered to increase the risk of developing

depression. Previous studies have pointed out that the onset of

frailty in older adults may be triggered by social and psychological as-

pects, such as loneliness and depression.9 In the present cross-sec-

tional survey, no association was found between worsening depres-

sion and physical frailty status; however, worsening physical fatigue

was reported by as many as 58% of the older adults, and if restric-

tions on going out continue as a preventive measure against COVID-

19 infection, the amount of physical activity can be expected to de-

crease and the degree of physical frailty can be expected to increase

in the near future.

In this study, increases were observed in four types of adher-

ence measures against COVID-19 infection. However, the results

showed that more compliance in adhering to COVID-19 measures,

except for physical distancing, led to worse depressive symptoms.

Implementing restrictions on going out is considered to be an excel-

lent measure against community spread during an epidemic, but this

policy is in conflict with the prevention of frailty because of the fre-

quent social participation among community-dwelling older adults.

Surprisingly, our results revealed that nearly 20% of older adults who

had been engaging in resistance training for 30 minutes a week be-

fore the epidemic stopped exercising at home during the study pe-

riod. Furthermore, the results of the multivariate logistic regression

model indicated that exercising at home more than 3–4 times per

week ameliorated worsening depression during the restrictions on

social participation among community-dwelling older adults. These

findings suggest that increasing the frequency of exercising at home

during the COVID-19 epidemic would be an effective frailty preven-

tion measure.
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Table 2

Associations of COVID-19 infection control adherence and healthy behaviors at home with depression in community-dwelling older adults.

Depression

Total (n = 127) Invariant group (n = 76) Worsening group (n = 51)Variables

n % n % n %

p

COVID-19 infection control adherence

Going out restrictions 0.001
b

Remarkably reduced 27 21.3 09 11.8 18 35.3

Slightly reduced 73 57.5 46 60.5 27 52.9

No change 25 19.7 19 25.0 06 11.8

Increased 02 01.6 02 02.6 00 0

Physical distancing 0.504
b

Always maintain a good distance 20 15.7 11 14.5 09 17.6

Almost always maintain a good distance 85 66.9 51 67.1 34 66.7

No change 21 16.5 13 17.1 08 15.7

Shorter distance 1 00.8 01 01.3 00 0

Wearing a face mask 0.034
b

Always 1040 81.9 58 76.3 46 90.2

Almost always 20 15.7 15 19.7 05 09.8

Not very often 02 01.6 02 02.6 00 0

Never 01 00.8 01 01.3 00 0

Handwashing 0.017
b

Remarkably increased 77 60.6 39 51.3 38 74.5

Slightly increased 43 33.9 32 42.1 11 21.6

No change 07 05.5 05 06.6 02 03.9

Reduced 00 0 00 0 00 0

Healthy behaviors at home during restrictions on social participation

Frequency of exercise at home 0.036
b

Almost every day 31 24.4 25 32.9 06 11.8

3–4 times a week 25 19.7 13 17.1 12 23.5

1–2 times a week 47 37.0 25 32.9 22 43.1

Never 24 18.9 13 17.1 11 21.6

Frequency of telephone communication 0.332
b

Almost every day 22 17.3 14 18.4 08 15.7

More than once a week 31 24.4 15 19.7 16 31.4

2–3 times a month 59 46.5 35 46.1 24 47.1

Never 15 11.8 12 15.8 03 05.9
b

Cochran-Armitage test.

Table 3

Independent predictors of worsening depression due to the coronavirus disease 2019 (COVID-19) epidemic among community-dwelling older adults.

Variable OR 95% CI p

Physical fatigue Worsening group 4.50 1.62–12.46 0.004

Appetite Worsening group 7.80 1.80–33.77 0.006

Sleep quality Worsening group 3.48 1.17–10.42 0.026

Restrictions on going out Good compliance group 3.30 0.89–12.24 0.075

Home exercise frequency Poor exercise group 2.61 0.97–7.000 0.057

CI: confidence interval, OR: odds ratio.



Despite the fear and panic caused by COVID-19, previous stud-

ies have suggested that people should strive to prevent infection

through utilizing sufficient knowledge, attitudes, and practices.10

Therefore, to promote appropriate behavioral modifications among

community-dwelling older adults during the COVID-19 epidemic, a

program that can mitigate mental health problems and provide new,

evidence-based information about COVID-19 is needed. Previous

studies have reported that exercise provides many benefits for older

adults, including the prevention of depression, improved sleep qual-

ity, increased appetite, and enhanced immunity.11–13 In the near fu-

ture, it will be important to learn and practice behavioral modifica-

tions and proper strategies for COVID-19 infection prevention, as

well as to gain an adequate understanding of the benefits of exercise

at home among older people. To encourage older people to modify

their lifestyle, public health nurses and physical therapists should

design exercise programs that can be practiced at home and dis-

seminate these widely; this would provide balance between COVID-

19 infection control and frailty countermeasures.

4.1. Limitations

This study had some limitations. First, since this was a cross-

sectional study, no causal relationships could be identified. Second,

this study did not use random sampling and had only a small sample

size. A continuous survey was conducted after the restrictions on

social activities were lifted, but the possibility of a selection bias

cannot be ruled out. However, the characteristics of the participants

in this study were similar to those of participants in studies on frailty

prevention in Japan,1,14 so we considered them acceptable to some

extent in terms of being representative of participants in frailty pre-

vention programs in Japan. Third, an original questionnaire survey

was used to measure the degree of worsening depression; there-

fore, it will be necessary to conduct questionnaire survey, such as

the 15-item Geriatric Depression Scale,3 to confirm the reliability

and validity of our results. Fourth, this study did not include an in-

vestigation of the previous psychiatric history, such as mood disor-

der. These are potentially confounding factors and therefore our

findings should be interpreted with caution. Finally, the question

item on the frequency of exercise at home in this study did not ask

about the type or duration of exercise. In the future, it would be de-

sirable to clarify these issues. In the future, if the COVID-19 epidemic

continues, it will be necessary to plan a randomized controlled trial

(RCT) with a large sample size and to include a history of mental ill-

ness and other possible confounding factors.

5. Conclusion

In conclusion, approximately 40% of the community-dwelling

older adults in this study perceived experiencing worsening depres-

sive symptoms during restrictions on participating in voluntary circle

activities for about 3.5 months. In addition, worsening depression

was associated with changes in mental/physical condition, such as

physical fatigue, appetite, and sleep quality, as well as compliance

with restrictions on going out as a behavioral modification against

COVID-19 measures. The frequency of exercise at home was also as-

sociated with depression. In the future, if restrictions on social par-

ticipation are again requested because of regional COVID-19 out-

breaks, immediate mental health interventions, including those to

prevent depression, could be necessary.
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