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Abstract

OBJECTIVES: This study aimed to clarify the impact of the
coronavirus disease 2019 outbreak on the levels of activity among
older patients with frailty or underlying diseases. A total of 175
patients (79.0+£7.0 years) undergoing outpatient or home-based
rehabilitation, stratified into groups, based on frailty status. The
percentage of patients who went out at least once a week decreased
after the outbreak from 91% to 87%, from 65% to 46%, and from 47%
to 36% in the non-frail, frail, and nursing care requirement groups,
respectively. The proportion of older patients participating in exercise
during the outbreak was 75%, 51%, and 41% in the non-frail, frail, and
nursing care requirement groups, respectively. The proportion of older
patients participating in voluntary exercise after instruction was lowest
in the frail group (35%). Older patients with frailty are susceptible to
the negative effects of refraining from physical activity and require
careful management.
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Introduction

has had a major impact on the daily activity of the
population. In fact, it has been estimated that the
average number of steps taken by 455,404 people in 187
countries decreased by 27.3% approximately a month after
the World Health Organization declared the COVID-19
outbreak a pandemic (1). In Japan, the state of emergency was
declared between April and May 2020, leading to restrictions
on activities and time spent outdoors (2). Moreover, a survey
of 1,600 older adults revealed that the amount of physical
activity they participated in decreased by approximately 30%
after the outbreak, relative to the pre-outbreak levels. Frailty
is a state that falls on a scale from robustness to disability,
affecting functional outcomes and need for nursing care, and
increasing the risk of premature mortality (3-5). Decreased
activity in older adults increases the risk of frailty; the risk
of associated disability is further increased in people with
underlying diseases (6).
To maintain and improve daily activity levels among older
patients, the National Center for Geriatrics and Gerontology
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provides rehabilitation services during hospitalization as well
as outpatient and home visits; however, the pandemic prevented
some of the patients from participating in their rehabilitation.
Previous studies have examined interventions suitable for
patients with COVID-19 and their effects on medical workers
and community activity (6). Older patients with frailty or
underlying diseases may be vulnerable to the effects of
restricted activities during the COVID-19 outbreak.

However, few studies have investigated the effects of
the pandemic on activity and exercise levels among older
patients with frailty or underlying diseases. Herein, we aimed
to investigate the impact of the COVID-19 outbreak on these
parameters as well as to identify interventions that may help
maintain activity in this population during periods of restriction,
including an exploratory study on the impact of home-based
exercise. We believe that this study is a new attempt to find
a way to intervene in order to reduce the impact of restricted
activities caused by the COVID-19 outbreak on older patients
with frailty or underlying diseases.

Methods

The study participants were patients undergoing outpatient
or home-based rehabilitation provided by our center (Obu,
Aichi, Japan) from July to August 2020. Patients that were
not undergoing rehabilitation during the study period or were
aged <65 years were excluded from the analysis. Finally, 175
patients (113 outpatients and 62 patients undergoing home-
based rehabilitation therapy) were included in the analysis.
Data were collected using self-report questionnaires and refer
to a medical record during regular treatment. The questionnaire
survey was conducted by the therapist in charge of the patient.
Information on psychological questions was collected directly
from the patients themselves, and factual questions were
collected from the patients’ families and related professionals
as necessary.

The survey collected information on demographic
characteristics (age, sex, family structure, long-term care
needs certification, care need levels, and use of long-term care
services), body mass index, cognitive function (assessed by the
Mini-Mental State Examination, Japanese version [MMSE-J])
(7), comorbidities, activity status (frequency of outings,
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frequency of exercise, methods of collecting information on
infections, and activities during the pandemic), frailty (assessed
by the Kihon Checklist [KCL]) (8), activities of daily living
(ADL) (assessed by the Barthel Index [BI]), and instrumental
ADL (assessed by the Frenchay Activities Index [FAI]) (9). All
the indicators used in this study are representative assessments
whose reliability and validity have been verified in previous
studies. For the BI, FAI, and activity status, the participants
were asked to recall situations before (November 2019 to
January 2020) and during (March to May 2020) the outbreak.
To assess the impact of frailty and nursing care needs, the
sample was divided, as follows (10): (a) non-frail group: no
certification of long-term care needs, KCL score of <7 points;
(b) frail group: no certification of long-term care needs, KCL
score of =8 points; (c) nursing care required: certification of
long-term care needs. Comparisons among the groups were
made on each assessment item, and pre- and post-assessment
comparisons within each group were made for the period before
and during the outbreak.

Content and investigation of exercise instruction

The National Center for Geriatrics and Gerontology Home
Exercise Program for Older People 2020 (HEPOP-2020) was
developed to prevent the decline of physical and cognitive
function and to support safe and appropriate activities for
older patients (11, 12). This guide provides suggestions on
the types of exercises and activities suitable for older patients
as well as a flowchart to help determine which program best
matches a particular user. Six types of programs are provided:
balance improvement, strengthening, inactivity prevention,
cogni-package, feeding and swallowing improvement, and
nutrition improvement. Since the end of May in 2020, when this
guide was first completed, rehabilitation therapists have been
instructing patients to exercise with this guide at home. At the
time of the survey, which took place approximately 1-2 months
after the program launch (July to August 2020), we assessed the
uptake of these exercises among patients.

Statistical analysis

The mean + standard deviation (SD), median (interquartile
range [IQR]), and total counts (%) were calculated for each
evaluation item using descriptive statistics. Subsequently,
among-group differences in each evaluation item were assessed,
using the chi-squared test for qualitative variables and one-
way analysis of variance for quantitative variables. When
significant differences were found, multiple comparisons with
the Bonferroni test were additionally performed. For before/
during comparisons within each group, McNemar’s test and a
corresponding t-test were used for qualitative and quantitative
variables, respectively. P-values of <0.05 were considered
indicative of statistically significant findings. All analyses were
performed in SPSS Statistics Ver. 25.0 (IBM, New York, USA).

Ethical considerations

This study was conducted in accordance with the Declaration
of Helsinki and approved by the National Center for Geriatrics
and Gerontology Ethics and Conflict of Interest Committee
(approval no. 1413). We obtained a written consent from all
participants in this study.

Results

The mean age of the participants was 79.0+7.0 years. In
total, 83 and 92 participants were certified as requiring and
not requiring nursing care, respectively. A total of 103 and 72
participants lived alone or with two, and with three or more
people, respectively. The main diseases for which the patients
were undergoing rehabilitation were cognitive dysfunction and
dementia (n=50, 29%), osteoarticular disease and fractures
(n=47, 27%), stroke (n=30, 17%), neurological disease (n=27,
15%), heart disease (n=12, 7%), respiratory disease (n=7, 4%),
and other diseases (n=2, 1%). The median (IQR) KCL score
was 9.5 (6-14) points. The BI value was 100 (80—100) points
before and during the pandemic, and the FAI value was 14
(7-25) points before and 13 (5-23) points during the pandemic.

Overall, 55% of the participants exercised in some way
during the pandemic; most patients did so without referring
to any materials. During the pandemic, the number of patients
restricting their outings for errands to once a week or less
increased compared to before the outbreak. Meanwhile, the
proportion of patients going out for health reasons “almost
every day” remained stable, whereas that of those who left
“almost never” increased (Figure 1a-c).

Next, the results of among-group and before-and-during
comparisons are presented in Table 1. There were 55, 37, and
83 subjects in the non-frail, frail, and nursing care requirement
groups, respectively.

There was a significant difference among groups in age,
family structure, use of nursing care services, MMSE-J and
KCL scores, the frequency of exercise during the pandemic, and
the frequency of voluntary exercise after receiving instruction.
The rate of exercise during the pandemic was significantly
lower in the frail and nursing care requirement groups than in
the non-frail group. In addition, the rate of voluntary exercise
after receiving instruction was significantly lower in the frail
group (35%) than in the non-frail group (53%) or the nursing
care requirement group. Information on comorbidities, such
as hypertension, dyslipidemia, diabetes, and cancer is shown
in Table 1. The prevalence of dementia was higher in the need
of care group than in the other groups; however, there was no
difference in other comorbidities among the three groups.

Within group comparisons of outcomes before and during
the outbreak revealed that the BI value did not change
significantly in any group, whereas the FAI value tended
to decrease, with a significant decrease in the non-frail and
nursing care requirement groups. The frequency of outings
decreased significantly after the outbreak in the frail and
nursing care requirement groups.
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Figure 1. Status of exercise and going out

A What information did you use when exercising?
(multiple responses; number of valid responses = 118)

Public DVDs
1%

Public magazines
3%

Pnblic pamphlet§
50/

Televison
B 21%

B How often do you go out for errands?
(number of valid responses = 170)

Before the pandemic L25)
(January/2020)

During the pandemic
(May/2020) (1<]

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
O Almost every day B 2to 3 days a week 1 Once a week

@ Once or twice amonth @ Less than once a month & Rarely

c How often do you go out for walking or health activities?
(number of valid responses = 171)

Before the pandemic @ {

(January/2020) D

During the pandemic Q + @
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
O Almost every day @ 210 3 days a week D Once a week
O Once or twice a month @ Less than once a month o Rarely

. .
Discussion

In this study, we investigated the impact of the COVID-19
pandemic on activity and exercise levels among older patients
with frailty or underlying diseases who were using outpatient
or home-based rehabilitation services. The novelty of this study
is that we revealed that older patients with frailty were the
most adversely affected by request to refrain from activities in
the form of reduced motivation to exercise compared to those
who were robust or nursing care requirement, although it was
generally believed that patients with nursing care requirement
were more susceptible to the effects of low activity.

Although more than half of the participants reported that
they were engaging in some kind of exercise even during the
pandemic, approximately half proportion of the patients did
not refer to any resources, making it likely that any exercise
they performed was of insufficient quantity or quality to
maintain function. This finding may be due to the fact that
little information is available on exercise for older patients
with underlying diseases. Moreover, older patients may face

difficulties accessing and selecting relevant resources on the
internet.

The frequency of going out was generally lower during the
pandemic than before the outbreak. The fear of infection may
have resulted in older patients refraining from spending time
outdoors, in particular, in those with underlying diseases. In
contrast, individuals who went out due to health reasons tended
to fall into one of two categories: those who continued to go out
at the same rate and those who reduced the frequency of their
outings.

A review of the rehabilitation services during the COVID-
19 pandemic revealed that all patients faced difficulties
associated with limited access to services, regardless of their
infection status (13). The Asian Working Group on Sarcopenia
has recommended balance be maintained between infection
prevention and function maintenance (14). To prevent
functional decline, infection prevention should be accompanied
by continued exercise and lifestyle guidance, helping to
ensure suitable activity levels and opportunities for exercise.
Achieving this aim requires collaboration, and information
and best practice sharing between medical institutions, local
governments, and community centers.

In the present study, the tendency toward restricting activity
was more pronounced among patients with frailty and nursing
care requirements than among those without frailty. In addition,
a lower rate of voluntary exercise was observed in the frail
group, indicating that patients that were frail and in need of
nursing care were more affected by the pandemic than their
non-frail counterparts.

The uptake of home-based exercise using the activity guide
was of >50% in the non-frail and nursing care requirement
groups; however, it was lower in the frail group. This finding
may be accounted for by the differences in physical and
cognitive function among the groups; specifically, the non-
frail group was likely able to function at a relatively high
level. In fact, their baseline rate of exercise was higher than
that of the other groups, suggesting that their exercise efforts
may have been habitual. Disability prevention measures are
generally grouped into four categories --self-help, mutual-help,
social solidarity care, and public help (governmental care)-- for
non-frail individuals (15); this group may have been able to
maintain its function levels through self-help efforts. However,
although the frail group had a relatively high ADL scores, the
rate of exercise implementation was relatively low; in contrast,
the rate of exercise implementation was relatively high despite
a high rate of dementia complications in the nursing care
requirement group. This finding may be accounted for by the
fact that patients certified as requiring nursing care are likely to
procure relevant services, which involve third-party input.

Meanwhile, the reason for the lowest exercise retention rate
in the frail group may be the limitations placed on community
activities, such as salons and senior citizens’ clubs, and the
decrease in visits from friends and neighbors, which are popular
activities among older patients with frailty. The present findings
suggests that the rates of formal and informal support and
social participation were reduced, restricting opportunities
for activity and exercise, which contribute to social solidarity
care that helps prevent and counteract frailty. While these
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activities were restricted to reduce the rate of infection spread,
they may have concurrently increased the risk of physical and
cognitive function decline among older patients with frailty.
As social distancing is expected to continue, further increasing
the associated risks, follow-up assessments and prevention of
functional and cognitive decline among older patients with
frailty are required.

Efforts to prevent functional decline among older patients
with frailty may require that resources such as the HEPOP-2020
(11, 12) are upgraded and simplified, responding to the needs
of older adult users with frailty and underlying diseases; this
approach may involve including exercise programs tailored to
each disease. In addition, remote rehabilitation using digital
devices and online guidance, which have recently grown in
popularity, may be used. Such interventions have been shown
as effective in patients with stroke (16). These tools may
support individuals who pursue self-help; they may also be
used in addition to the support provided by medical and nursing
care staff, helping maintain or increase the uptake of exercise
among individuals who require mutual or public assistance. The
COVID-19 epidemic may trigger efforts to redesign the medical
and welfare systems.

This survey has some limitations. First, exercise frequency
data may be subject to recall bias, as some of the information
gathered at the time of the survey interrogated past habits.
Second, the present study may also be subject to selection
bias, as only patients undergoing rehabilitation at our center
were included. As a result, the present findings may not be
representative of activity and exercise levels among all older
patients with frailty or underlying diseases. Future studies
should examine the long-term effects of low activity levels with
larger samples. Third, this survey defined the pre-outbreak and
pandemic periods as November 2019 to January 2020, and as
March to May 2020, respectively. However, the pandemic is
on-going, and its long-term effects on physical function, such
as walking speed, muscle strength, and balance will require
thorough investigation in due time. In the future, we intend
to perform cognitive and physical function assessments to
elucidate the long-term effects of COVID-19 on the health of
older patients.

The present study findings suggest the COVID-19 pandemic
has affected the rates of activity and exercise among older
patients enrolled in outpatient and home-based rehabilitation
services. Overall, the frequency of outings and opportunities
for exercise and activities decreased among many patients
with frailty or underlying diseases, resulting in increased risk
of physical and mental function decline. As the pandemic
continues, older patients with frailty remain at particularly high
risk of physical and mental decline, which are likely to increase
the level of nursing care needs because they are not robust but
not disease and therefore have difficulty receiving appropriate
care support. The present findings suggest that comprehensive
support and community collaboration is required, alongside
input from medical professionals, all of which may help

maintain and increase activity levels among older patients with
underlying diseases.
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