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Aim: Perceived health status, including physical and cognitive fitness, will be negatively
associated with future health conditions among old-old adults. The coronavirus disease 2019
(COVID-19) pandemic has caused sudden changes in lifestyle. Thus, this study examined the
associations of participation in an exercise class before the COVID-19 pandemic and the
exercise habits and disruption to the rhythms of daily life during the COVID-19 state of
emergency with perceived declining physical and cognitive fitness among community-
dwelling old-old adults.

Methods: In July 2020, we carried out a mail survey of community-dwelling old-old adults
aged between 77 and 99 years in Bibai, Hokkaido, Japan, to determine their perceived declin-
ing physical and cognitive fitness during the COVID-19 state of emergency.

Results: Of the 774 responders, 339 (43.8%) participants reported a decline in physical fit-
ness, whereas 259 (33.5%) perceived declining cognitive fitness during the COVID-19 state of
emergency. In a multivariate logistic regression model adjusted for potential confounders,
exercise habits during the COVID-19 state of emergency were significantly associated with a
lower perception of declining physical fitness. Disruption to the rhythms of daily life during
the COVID-19 state of emergency was significantly associated with a higher perception of
declining physical and cognitive fitness.

Conclusions: Approximately half and more than one-third of community-dwelling old-old
adults perceived declining physical and cognitive fitness, respectively, during the COVID-19
state of emergency. During this period, exercise habits were positively correlated with per-
ceived health status among old-old adults, whereas disruption to the rhythms of daily life was
negatively correlated. Geriatr Gerontol Int 2021; 21: 364–369.

Keywords: COVID-19, lifestyle, perceived health.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has caused
sudden changes in lifestyle. Several data regarding the effects of
the COVID-19 state of emergency or lockdown on physical activ-
ity levels have been presented worldwide.1,2 For instance, a world-
wide decrease in step counts has been reported post-COVID-19.3

Countries that implemented lockdowns, such as the UK and
France, have had relatively high COVID-19 infection rates and
showed rapidly decreasing step counts. In contrast, although
countries that did not implement lockdowns, such as Japan and
Taiwan, have had relatively low COVID-19 infection rates, overall
step counts have decreased in June 2020. These direct and indi-
rect effects might be strong in older adults. Among Japanese older
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adults aged ≥65 years, total physical activity time per week
decreased by 65 min (−26.5%) from January to April 2020.4

Physical activity in older adults has great impacts on future
health conditions. It decreases mortality, delays the onset of
dementia, prevents frailty and leads to improved self-rated
health.5–8 In older adults, good exercise habits could be especially
important for decreasing the risk of disability onset and lowering
mortality.9

Lifestyle before the COVID-19 pandemic and lifestyle changes
during the state of emergency might affect perceived health status,
which usually negatively affects future health conditions among
older adults.10 In particular, old-old adults will be easily affected
by activity limitations due to the COVID-19 pandemic. Cross-
sectional and longitudinal associations between older adults’ self-
rated health (e.g. perceptions of physical and cognitive health sta-
tus) and corresponding objective functions have been
reported.11,12 In addition, activities including physical exercise and
cognitive stimulation (e.g. using a computer) seem to determine
perceived positive fitness changes in older adults.13 Older adults
with advancing age might have a greater risk of perceived poor
health status on adverse events. Thus, changes in perceived physi-
cal and cognitive fitness during the COVID-19 pandemic could
implicate future health status among old-old adults.

It is unknown how many old-old adults have perceived declin-
ing physical and cognitive fitness as a result of the COVID-19
pandemic. The present study examined the associations of partici-
pation in an exercise class before the COVID-19 pandemic and
the exercise habits and disruption to the rhythms of daily life dur-
ing the state of emergency with perceived declining physical and
cognitive fitness among community-dwelling old-old adults.

Methods

Participants

We carried out a mail survey of community-dwelling older adults
living in Bibai, Hokkaido, Japan. The flow chart of participants is
presented in Figure 1. In this study, we mailed a paper-based
questionnaire to 1112 older adults who had participated in a
health check program for older adults aged ≥75 years in 2018. Of
those 1112 old-old adults, 889 responded to this survey. Individ-
uals with a history of stroke, dementia and Parkinson’s disease
were excluded. Respondents who had missing values for medical
history, and perceived declining physical and cognitive fitness
were also excluded. Finally, data from 774 respondents were ana-
lyzed (Fig. 1).

Procedures

A self-administered questionnaire was mailed to eligible partici-
pants. The survey was carried out in July 2020 after obtaining
approval to survey Bibai City, Hokkaido. Bibai city is a rural area
that in 2020 had a population of 20 839 and an aging rate of
42.5%. Since the first case of infection was confirmed in Hok-
kaido on 28 January 2020, the infection has widely spread in the
area. On 28 February 2020, the governor of Hokkaido declared a
state of emergency to control the spread of the infection and avoid
a health system collapse. The state of emergency continued until
19 March, requesting that people refrain from going out on week-
ends, and that they avoid crowded places, close-range conversa-
tions and poorly ventilated spaces when going out. The present
study was carried out with the approval of the ethics committee of
the Faculty of Medicine, Kagoshima University (No. 200065).
Informed consent was obtained from all participants before their

inclusion in the study, and sufficient ethical considerations were
given based on the Declaration of Helsinki.

Instruments and measures

The questionnaire asked about personal characteristics (i.e. age,
sex, whether a participant lived alone or with others), medical his-
tory and polypharmacy (≥5 drugs). Polypharmacy was defined as
the use of at least five drugs.14 The five-item version of the Geriat-
ric Depression Scale (GDS-5) was used to assess depressive symp-
toms. The GDS-5 consists of five items, and has a “yes/no”
response format with a two-point rating scale (0 or 1) and a final
score ranging from 0–5 points.15 Higher scores in the GDS-5
(scores of ≥2) indicate depressive symptoms.16

We investigated the participants’ perceived decline in physical
and cognitive fitness. Participants were asked to answer “yes” or
“no” to the following questions: (i) “Do you perceive a decline in
physical fitness after the state of emergency?”; and (ii) “Do you
perceive a decline in cognitive fitness after the state of emer-
gency?” Participants who answered “yes” to these questions were
classified as perceived declining physical and cognitive fitness.

Participants were also asked about their participation status
before the declaration of the state of emergency in the
community-based self-management exercise class, which con-
sisted mainly of muscle strength training. They chose an answer
among the following three choices: (i) continuously attended clas-
ses before the state of emergency declaration; (ii) attended, but not
continuously; and (iii) never attended. We surveyed the habit of
exercising at least twice a week for >30 min and disruption to the
rhythms of daily life during the state of emergency. Participants
were asked to answer “yes” or “no” to the following questions:
(i) “Did you have any exercise habits that you continued during
the state of emergency, more than twice a week, more than
30 min?”; and (ii) “Did you have any disruption to your daily life
during the state of emergency?”

Statistical analysis

Participants’ characteristics are described using mean � SD and
count (%), as appropriate. The differences between individuals
who perceived declining physical and cognitive fitness and those
who did not were examined using the t-test or χ2-test, as appropri-
ate. Effect size (ES) was estimated using Cohen’s d or Cramér’s V
to assess the degree of difference. Logistic regression models were
carried out with the perception of declining physical and cognitive
fitness as the dependent variable. The independent variables were
participation in a community-based self-management exercise
class before the COVID-19 pandemic, exercise habits and disrup-
tion to the rhythms of daily life during the COVID-19 state of
emergency. Potential covariates included age, sex, living alone,
medical history (i.e. hypertension, heart disease and diabetes
mellitus), polypharmacy (≥5 drugs) and depressive symptoms
(GDS-5 ≥2).

Results

Of the 774 respondents who satisfied the inclusion criteria,
339 (43.8%) participants reported a decline in physical fitness,
259 (33.5%) perceived declining cognitive fitness, and
220 (28.4%) perceived declines in both physical and cognitive fit-
ness during the state of emergency. Comparisons of characteristics
between old-old people with perceived declining physical or cog-
nitive fitness during the state of emergency and those without are
presented in Table 1.

Fitness and COVID-19 state of emergency
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Univariate analyses using the t-test or χ2-test showed that partici-
pants with a perception of declining physical fitness were older, more
likely to be women, and had higher rates of heart disease and poly-
pharmacy compared with those without this perception. The percep-
tion of declining physical fitness was also associated with a higher
rate of participation in a community-based self-management exercise
class before the COVID-19 pandemic (ES = 0.085, P = 0.020), a
lower rate of physical exercise (ES = 0.145, P < 0.001) and a higher
rate of disruption to the rhythms of daily life during the COVID-19
state of emergency (ES = 0.232, P < 0.001). Old-old adults with per-
ceptions of declining cognitive fitness were older, and had higher
rates of participation in a community-based self-management exer-
cise class before the COVID-19 pandemic (ES = 0.086, P = 0.018)
and higher rate of disruption to the rhythms of daily life during the
state of emergency (ES = 0.172, P < 0.001).

Associations between participation in a community-based self-
management exercise class before the COVID-19 pandemic and a
perception of declining physical and cognitive fitness were observed
in the crude model of the logistic regression analysis, but not in an
adjusted model for age, sex, living alone, medical history
(i.e. hypertension, heart disease and diabetes mellitus), polypharmacy
(≥5 drugs), depressive symptoms (GDS-5 ≥2), exercise habits and dis-
ruption to the rhythms of daily life during the COVID-19 state of
emergency. In a multivariate logistic regression model adjusted for
potential confounders, exercise habits during the state of emergency
were significantly associated with a lower perception of declining
physical fitness (OR 0.59, 95% CI 0.40–0.86; P = 0.007). Disruption
to the rhythms of daily life during the state of emergency was signifi-
cantly associated with a higher perception of declining physical
(OR 3.42, 95% CI 2.03–5.76; P < 0.001) and cognitive fitness
(OR 2.12, 95% CI 1.29–3.49; P = 0.003) (Table 2).

Discussion

The present study examined perceived declining physical and
cognitive fitness during the state of emergency caused by the

COVID-19 pandemic in community-dwelling old-old adults.
Approximately half and more than one-third of community-
dwelling old-old adults perceived declining physical and cognitive
fitness, respectively. In addition, approximately 30% of partici-
pants perceived declines in both physical and cognitive fitness
during the state of emergency. Lower rates of exercise during the
state of emergency were associated with perceived declining physi-
cal fitness, and disruption to the rhythms of life during the state of
emergency was associated with perceived declines in both physical
and cognitive fitness.

In a Japanese government policy for health promotion among
older people, community-dwelling older adults are provided
opportunities to promote social interactions with other commu-
nity members in so-called “community salons”.17 These activities
including social participations were confirmed to decrease the risk
of disability onset.18 Furthermore, community-based self-
management groups are effective in preventing new long-term
care service requirement certification.19 However, we were forced
to discontinue these activities in the community due to the
COVID-19 state of emergency. Contrary to expectations, the pre-
sent study indicated that old-old adults who had participated in
the exercise class before the COVID-19 pandemic showed a ten-
dency for higher perception of declining physical and cognitive fit-
ness during the state of emergency compared with those who did
not participate. The loss of opportunities to exercise in
community-based self-management groups might lead to a sud-
den and unexpected increase in the perception of poor health
status.

Decreasing physical activity trends likely reflects a combination
of changes to physical activity (e.g. walking and exercising) and
activities of daily living (e.g. commuting and shopping) due to
social distancing efforts. In the present study, 36.8% of
community-dwelling old-old adults had exercise habits, exercising
at least twice a week for >30 min at a time during the declaration
of an emergency. A previous Japanese national survey showed that
40.3% of people aged ≥75 years had exercise habits, exercising at
least twice a week for >30 min for >1 year.20 In the present study,

Figure 1 Flow chart of
participants.
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although many respondents might be considered health con-
scious, approximately one-third of community-dwelling old-old
adults showed exercise behaviour during the state of emergency.

Several studies showed that physical activity (especially exercise
habits) was related to mental health in older adults.21 Several
mechanisms manifesting at psychological (e.g. mood, feelings of
mastery, self-efficacy) and neurophysiological (e.g. hippocampal
neurogenesis, hypothalamic–pituitary adrenal axis regulation)
levels would contribute to mental health, such as by reducing
depression and anxiety.22 A recent study showed that PA levels
were related to mental health, such as depressive symptoms and
anxiety, in older adults during the COVID-19 pandemic.23 In par-
ticular, older adults who regularly engaged in vigorous and
moderate-to-vigorous PA meeting the World Health Organiza-
tion’s global recommendations for health during the quarantine
reported lower depressive symptoms.23 The intensity and fre-
quency of exercise and physical activity could be important factors
that influence health. Moderate-intensity physical activity is rec-
ommended to improve or maintain physical and mental health
among older adults,24 but effects on physical and mental health
from light-intensity physical activity have also been reported in
older adults.25 In the current study, measurements of physical
activity levels and continued exercise habits could be lacking. In
addition, the intensity and frequency of exercise were unclear. An
adequate instrument (e.g. the International Physical Activity Ques-
tionnaire) should be considered in future studies.

In contrast, 14% of respondents reported disruption to the
rhythms of daily life during the state of emergency. The mainte-
nance of daily routines, such as sleep behaviour, activities of daily
living, taking three meals a day and leisure activities, could
improve the health status of old-old adults. For example, sleep
disturbance in older adults is associated with poor health, such as
depression and limitations in activities of daily living.26 Exposure
to artificial light at night has a negative impact on metabolic
health.27 Additionally, meal skipping lowers energy and nutrient
intake.28 Therefore, lifestyle habits, exercise habits and daily life
rhythms during the COVID-19 state of emergency would be asso-
ciated with the maintenance of health status in old-old adults.

We consider that self-perceived physical and cognitive fitness
might be a good indicator to assess functional health among older
adults. Previous studies have suggested that a self-reported

measure of physical fitness was moderately correlated to objec-
tively measured physical fitness in healthy older adults.29 Further-
more, older adults’ subjective perceptions of a decline in cognition
predicted future mild cognitive impairment and dementia.30 How-
ever, we applied simpler questions to assess self-perceived physical
and cognitive fitness during the state of emergency related to the
COVID-19 pandemic. Validation is required to confirm this
approach.

Although the present findings provide additional knowledge
regarding the effects of the COVID-19 state of emergency on per-
ceived health status and preventive behaviour factors, several limi-
tations should be noted. COVID-19 state-of-emergency data
differ by region, and the effects might differ depending on the epi-
demic situation. This study was carried out in a specific city
located in Hokkaido, Japan. The COVID-19 pandemic is without
precedent worldwide, and the situation changes day-by-day. In
such a socially disorienting situation, self-reported answers might
differ depending on the time of data collection. Additionally, the
study sample was not randomly selected. Although participants
with dementia, Parkinson’s disease and a history of stroke were
excluded, additional exclusionary criteria might be required, such
as a history of diabetes, and cardiovascular and neuropsychiatric
diseases. There was a relatively high response rate (79.9%); how-
ever, non-responders (n = 223; mean age 84.0 � 4.4 years) were
older than responders (mean age 83.3 � 4.4 years; P = 0.020).
There was no significant difference in the proportion of women
between responders (55.7%) and non-responders (60.5%;
P = 0.191). In addition, the current study sample included old-old
adults who had participated in a health check program in 2018,
but the characteristics of participants versus non-participants in
the 2018 health checkup were not compared. Therefore, it is diffi-
cult to generalize the current findings to other areas and situa-
tions. Finally, causal relationships should be reconsidered, as this
was a transversal study.

In conclusion, approximately half and more than one-third of
community-dwelling old-old adults perceived declining physical
and cognitive fitness, respectively, during the state of emergency
caused by the COVID-19 pandemic. During the state of emer-
gency, exercise habits were positively correlated with perceived
health status among community-dwelling old-old adults, whereas
disruption to the rhythms of daily life was negatively correlated.

Table 2 Associations of perceived declining physical fitness and brain function during the COVID-19 state of emergency with lifestyle
before or during the COVID-19 state of emergency

Perceived declining physical fitness during the
COVID-19 state of emergency

Perceived declining cognitive fitness
during the COVID-19 state of emergency

Crude Adjusted Crude Model 2

Independent variables OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P
Participation in the community-
based self-management
exercise class before the
COVID-19 pandemic

1.60 (1.07–2.38) 0.021 1.45 (0.88–2.40) 0.150 1.62 (1.08–2.43) 0.019 1.41 (0.85–2.33) 0.187

Exercise habits during the
COVID-19 state of emergency

0.54 (0.39–0.73) <0.001 0.59 (0.40–0.86) 0.007 0.83 (0.60–1.14) 0.251 1.07 (0.72–1.59) 0.728

Disruption to the rhythm of life
during the COVID-19 state of
emergency

4.00 (2.54–6.29) <0.001 3.42 (2.03–5.76) <0.001 2.66 (1.75–4.05) <0.001 2.12 (1.29–3.49) 0.003

Adjusted for age, sex, living alone, medical history (hypertension, heart disease and diabetes mellitus), polypharmacy (≥5 drugs), depressive symp-
toms (Geriatric Depression Scale ≥2), participation in the community-based self-management exercise class before the coronavirus disease 2019
(COVID-19) pandemic, exercise habits during the COVID-19 state of emergency and disruption to the rhythm of life during the COVID-19 state
of emergency.
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