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Key summary points
Aim  This study aimed to clarify the actual frail status over 6 months with the COVID-19 countermeasures based on a pro-
spective cohort study.
Findings  Pre-frailty and frailty prevalences among Japanese community-dwelling, older adults were 55.0 and 7.9% at the 
baseline, and 57.3 and 11.8% at the follow-up respectively.
Frailty over the 6 months could be predicted by increasing age and multimorbidity during the COVID-19 pandemic.
Message  We should prevent frailty affected by the implementation of COVID-19 countermeasures.

Abstract
Purpose  To clarify the actual frail status over 6 months with the COVID-19 countermeasures.
Methods  This prospective cohort study was conducted between the baseline assessment from May 11 to July 10 in 2020, 
and the follow-up assessment from November 11, 2020, to January 10, 2021, in Japan. The survey forms were distributed 
among 1953 community-dwelling older adults. Frailty status was assessed using the Frailty Screening Index.
Results  In total, 702 older adults (35.2%) returned the survey forms, and 593 (mean age = 78.8 years, and 77.4% females) 
older adults without missing values for the survey forms were analyzed. Pre-frail and frail prevalence were 55.0 and 7.9% 
at the baseline, and 57.3 and 11.8% at the follow-up, respectively. Frailty transition that indicated transition from robust or 
pre-frail at the baseline to frail at the follow-up was 9.9%.
Conclusion  Increase in frailty might indicate frailty related to implementation of COVID-19 countermeasures.
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Introduction

Japan needs to facilitate healthy aging to maintain functional 
capacity. Exercise and communication gatherings as well as 
regular visits to prevent anxiety and isolation among older 
adults were the activities recommended locally [1], as these 
lower the risk of the occurrence of frailty [2]. However, the 

Japanese government requested that the population avoid 
mass gatherings and thoroughly implement social distancing 
during the COVID-19 pandemic [3]. As a result, local activi-
ties for community-dwelling older adults were canceled 
in each community and have not been restarted yet. The 
changes in lifestyle and the cancelation of local activities 
due to COVID-19 countermeasures might thereby affect 
frailty in older adults. It is suggested that frailty caused by 
the implementation of COVID-19 countermeasures will be 
known as “Corona-Frailty” [4].

Previous studies reported frailty transition rates based 
on their longitudinal research period [5–8]. However, the 
frailty transition rate might be different from the norm 
period since no one has ever experienced the impact of 
COVID-19 countermeasures earlier and thus, it cannot be 
predicted. In fact, the COVID-19 countermeasures, such as 
self-restraint (excursions, eating out, shopping, and travel), 
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implementation of telework by companies, and restrictions 
on visiting hospitalized individuals, were enforced on people 
during the time points for the baseline and follow-up assess-
ments for this study. The number of positive COVID-19 
cases in June 2020 and December 2020 were 1748 (0.001% 
of the total population in Japan) and 85,891 (0.068%), 
respectively [9]. The lockdown was not legally enforcea-
ble; therefore, the Japanese government and administration 
requested self-restraint. Although there is a lot of research 
on patients with COVID-19, there is a lack of research on 
the impact of COVID-19 on frailty in community-dwelling 
older adults.

It is important to understand the actual frailty and factors 
associated with frailty transition to take measures for frailty 
in the future. Therefore, this brief report aimed to clarify the 
actual frailty status over 6 months with COVID-19 counter-
measures and in association with the frailty status transition.

Methods

Study design and participants

A prospective cohort study was conducted in Takasaki City, 
Gunma Prefecture, Japan with 1953 community-dwelling 
older adults aged 65 and over, living in local housing and 
who were helped regularly by local volunteers being eligible 
for inclusion. Whether the participants had been infected 
with COVID-19 or were following special preventive con-
finement measures was not verified. As per the exclusion 
criteria, care home residents’ patients with stroke or cancer 
were not included as participants. The survey forms were 
distributed to the target population by local volunteers or 
support professionals who helped them regularly. If they 
agreed to participate in the study, they were required to write 
their name on the survey form and return it via post. The sur-
vey form included questions concerning age, gender, mor-
bidity, living arrangement (with cohabitant or alone), and 
frailty status. Multimorbidity was defined as having more 
than one chronic disease [10]. The baseline assessment was 
carried out from May 11 to July 10, 2020, and the follow-up 
assessment from November 11, 2020, to January 10, 2021.

This study was approved by the Research Ethics Commit-
tee of Takasaki University of Health and Welfare (approval 
number: 2009) and was registered with the University Hos-
pital Medical Information Network (UMIN000040335).

Measurements

Frailty was assessed using the Frailty Screening Index (FSI) 
[11] that had predictive validity for disability [11] and con-
current validity for social frailty [12] among Japanese older 
adults. The FSI is a questionnaire that comprises five items; 

“Have you lost 2 kg or more in the past six months?”, “Do 
you think you walk slower than before?”, “Do you go for 
a walk for your health at least once a week?”, “Can you 
recall what happened five minutes ago?”, and “In the past 
two weeks, have you felt tired without reason?”. These items 
are answered with a simple Yes/No response, and one point 
is scored if an answer indicates a frail condition. The total 
score of the FSI ranges from 0 to 5. The frailty status was 
based on the participant’s score, wherein a score of 3 or 
more was defined as frail; 1–2 as pre-frail, and 0 as robust 
[11].

Statistical analysis

Descriptive statistics for the FSI score were presented and 
compared between the baseline and follow-up using the Wil-
coxon signed-rank test. Ordinal logistic regression analysis 
was then performed for univariate analysis to identify soci-
odemographic factors associated with three frailty status at 
the follow-up; robust, pre-frail, or frail, and for multivari-
ate analysis with adjusted frailty status at the baseline. Sta-
tistical analyses were performed using IBM SPSS Statis-
tics for Windows, version 26 (IBM Corp., Armonk, N.Y., 
USA), or R version 4.0.0, with p < 0.05 indicating statistical 
significance.

Results

Out of the population to which the survey form was dis-
tributed, 702 older adults returned the survey forms with 
written consent at both baseline and follow-up, and the total 
response rate was 35.9%. In total, 593 older adults answered 
all questions of the survey form and met the inclusion cri-
teria (Fig. 1). The mean interval between the baseline and 
the follow-up was 186.6 ± 17.3 days. Table 1 shows the par-
ticipants’ sociodemographic characteristics. At the baseline, 
37.1% (n = 220) participants were robust, 55.0% (n = 326) 
were pre-frail, and 7.9% (n = 47) were frail. At the follow-up 
after 6 months, 30.9% (n = 183) of participants were robust, 
57.3% (n = 340) were pre-frail, and 11.8% (n = 70) were frail. 
Furthermore, among the 92.1% (n = 546) participants who 
were robust or pre-frail at the baseline, 9.9% (n = 54) transi-
tioned to frail at the follow-up.

Figure 2 shows the distribution of the FSI score. At the 
baseline/follow-up, 220/183, 188/226, 138/114, 38/50, 8/19, 
and 1/1 participants were found to have an FSI score of 0, 1, 
2, 3, 4, and 5, respectively. The modes were 0.0 and 1.0 for 
the baseline and follow-up, respectively. A significant dif-
ference was observed in the FSI score between the baseline 
and follow-up (Z = 2.972, p = 0.003).

Table 2 shows the factors associated with frailty status 
over 6 moths using ordinal logistic regression. The adjusted 
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multivariate model revealed that frailty status at the follow-
up was associated with increasing age (odds ratio (OR) 
1.082, 95% confidence interval (CI) 1.050–1.115), multi-
morbidity (OR 1.619, 95% CI 1.113–2.358).

Discussion

The pre-frailty and frailty prevalence were compared with 
a meta-analysis in Japan, and were 48.1 and 7.5%, respec-
tively [13]. Although the pre-frailty and frailty prevalence 
in the present study were slightly high, there was no clear 
difference in the tendency between the frailty prevalence 
for participants at baseline and in the meta-analysis. The 

participants in the present study were not considered to be 
uniquely community-dwelling older adults.

In the study over 2 years of follow-up, it was reported 
that 6.9% older adults were aged 60 years and above [8]. 
In another study in Japan, it was reported that 7.2% older 
adults’ mean age was 73.0 [7]. Although the region, age, and 
follow-up period of the target population differed between 
the previous studies and the current study, the transition 
rate of 9.9% that was observed over 6 months in this study 
might be higher than previous studies conducted in the 
norm period. During the two time-points for baseline and 
follow-up assessments, the COVID-19 countermeasures 
were enforced on people in Japan. Among the community-
dwelling older adults, physical activity decreased during the 
lockdown in Spain [14]. In Japan, where self-restraint was 

Fig. 1   The flowchart show-
ing the study participants for 
analyses

n=1,953
Distributed the survey forms

n=1,279
Returned the survey forms at the baseline

Excluded
n=62   With stroke or cancer
n=47   Not able to get all answers

n=593
Total par�cipants for analyses 

n=702
Returned the survey forms at the follow-up

Table 1   Sociodemographic characteristics of participants

Characteristics n (%)

Age, mean ± SD (years) 78.8 ± 6.2
Gender
 Female 459 (77.4)
 Male 134 (22.6)

Morbidity
 Hypertension 250 (42.2)
 Osteoporosis 95 (16.0)
 Dyslipidemia 83 (14.0)
 Heart disease 76 (12.8)
 Diabetes mellitus 74 (12.5)
 Osteoarthritis 66 (11.1)

Multimorbidity 189 (31.9)
Living arrangement
 With cohabitant 189 (31.9)
 Alone 404 (68.1)

Frailty Screening Index Score

n

0

50

100
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200

250

0 1 2 3 4 5

Baseline
Follow-up

Fig. 2   The frailty screening index score are displayed between the 
baseline and follow-up over six months. The mode was 0.0 and 1.0 
for the baseline and follow-up, respectively. There was a signifi-
cant difference in the FSI score between the baseline and follow-up 
(Z = 2.972, p = 0.003)
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enforced instead of a lockdown, physical activity decreased 
compared to the period before the COVID-19 pandemic 
[15]. Decreased physical activity caused by the COVID-19 
countermeasures might have increased frailty. An increase in 
frailty suggested in this study might indicate Corona-Frailty 
[4], which conveys frailty caused by the implementation of 
COVID-19 countermeasures.

This study had several limitations. First, the present study 
was not a complete enumeration or a random sampling sur-
vey. The community-dwelling older adults to whom the local 
volunteers or professionals could visit and distribute the sur-
vey form were included as participants. The frailty status of 
the present study was not considered to be unique compared 
to the Japanese meta-analytic study. Furthermore, sampling 
bias may be present. Second, we could not analyze the longi-
tudinal frailty status compared to the homogeneous group in 
the norm period. Third, we assessed the frailty status using 
the FSI that did not require face-to-face measurement with 
regard to complying with social distancing as a COVID-19 
countermeasure. The validity of the FSI as indicated by the 
relationship with other assessments involving actual meas-
urements and sensitivity for frailty status change of the FSI 
should be examined in future studies.

In conclusion, during this period, the frailty transition 
rate indicates the transition from robust or pre-frail to frail 
was 9.9%. An increase in frailty might indicate frailty caused 
by the implementation of COVID-19 countermeasures. 
Frailty at the follow-up after 6 months could be predicted 
by increasing age and multimorbidity during the COVID-19 
pandemic.
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