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Abstract: Many Geriatric Health Services Facilities in Japan may have continued outpatient
rehabilitation by taking measures against infection even during the state of emergency caused
by Coronavirus disease 2019 (COVID-19). The present study aimed to determine differences in
physical and psychological states in rehabilitation outpatients (age, 83.5 ± 8.4 years) at a Geriatric
Health Services Facility between the pre- and post-nationwide state of emergency in Japan. Physical
outcomes were assessed with gait speed (GS), timed up and go test (TUG), handgrip strength
(HG), and maximum phonation time (MPT). We used the Japanese version of the five-level EuroQoL
five-dimensional questionnaire (EQ-5D-5L) to assess patients’ quality of life (QoL) as the psychological
state. The physical (GS, pre, 0.92, post, 0.92 s, p = 0.875; TUG, pre, 14.09, post, 14.14 s, p = 0.552; HG,
pre, 19.42, post 19.70 kgf, p = 0.807; MPT, pre, 13.6, post, 13.8 s, p = 0.861) and psychological (EQ-5D-5L,
pre, 0.73, post, 0.81, p = 0.064) states of the participants did not change significantly between the
pre- and post-nationwide state of emergency. This was likely due to the continuance of outpatient
rehabilitation in accordance with the facility’s policy while taking adequate safety precautions against
COVID-19 infection.

Keywords: Coronavirus disease 2019; pandemic; Geriatric Health Services Facilities; outpatients;
rehabilitation; physical state; psychological state

1. Introduction

The number of populations infected by Coronavirus disease 2019 (COVID-19) has been increasing
worldwide [1]. The World Health Organization declared COVID-19 a pandemic on 11 March 2020 [2].
The government in Japan declared a state of emergency on 7 April 2020, and lifted it on 25 May 2020 [3].
These policies played a role in inhibiting the expansion of the outbreak of infection [4], but health
problems affected by restrictions on activity are a concern.

It was previously reported that physical activity (PA) was significantly decreased due to the
COVID-19 epidemic in community-dwelling elderly Japanese adults [5]. That study performed a
subgroup analysis according to frailty categories, and PA was significantly decreased among the
subjects in all categories [5]. However, quite a few Geriatric Health Services Facilities may have
continued outpatient rehabilitation by taking measures against infection even during the state of
emergency. Thus, we hypothesized that the physical and psychological states would decrease in people
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receiving outpatient rehabilitation in Geriatric Health Services Facilities under the influence of the
emergency restrictions.

The purposes of the present study were to determine the differences in physical and psychological
states of outpatients receiving rehabilitation at a Geriatric Health Services Facility between the pre- and
post-nationwide state of emergency in Japan.

2. Materials and Methods

This was a longitudinal study of 20 consecutive elderly participants who received outpatient
rehabilitation at the Geriatric Health Services Facility Elder Village in Kobe, Japan, from January
2020 to the end of May 2020. We excluded participants from the present study who did not give
informed consent, could not walk by themselves, and who could not attend outpatient rehabilitation
during the state of emergency due to the desire and/or personal convenience of the participant or the
participant’s family. The intervention of outpatient rehabilitation at the Geriatric Health Services Facility
was performed once or twice a week (20 min/session) during the state of emergency. Each session
included a warm-up period, resistance training, aerobic exercise, and a cooldown period. In the first
session, outpatients performed a series of upper and lower limb and body stretches before and after
the exercise. Exercise intensity was performed to maintain heart rate at a rating of perceived exertion
of 11–13 on the Borg scale as based on a previous method [6].

At that time, infection prevention measures were strictly implemented for the participants and
staff, which included wearing masks, washing hands, and disinfecting equipment.

Characteristics of the participants’ data were evaluated from the patients’ medical records and
included age, sex, body mass index (BMI), long-term care insurance level, living alone, diagnosis,
and medications.

Physical outcomes were assessed with gait speed [7,8], the timed up and go test [7],
handgrip strength [8], and maximum phonation time [9], based on previous methods. We used
the Japanese version of the five-level EuroQoL five-dimensional questionnaire (EQ-5D-5L) to assess
the patients’ quality of life (QoL) [10,11] as their psychological state. The EQ-5D-5L is a reliable and
sensitive assessment in Japanese patients [10,11]. The EQ-5D-5L is a self-reported questionnaire in
which patients report their own evaluations of their current health state [12]. The EQ-5D-5L consists of
five items: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression, and each item
has five levels of description [12]. The QoL score is calculated by a value set determined beforehand
to reflect the preferences of the general population. The EQ-5D-5L QoL score ranges from 0 (death)
to 1 (full health). The physical and psychological states were assessed by physical and occupational
therapists at two time points: before and after the nationwide state of emergency in Japan. We complied
with the principles of the 1975 Declaration of Helsinki regarding investigations in human subjects,
and we obtained informed consent from each participant.

Characteristics of the participants and evaluated results are shown as numbers and as the
mean ± standard deviation for the continuous variables. We analyzed longitudinal changes of the
physical and psychological states from January, 2020 (pre-nationwide state of emergency) to the end
of May, 2020 (post-nationwide state of emergency) using the Wilcoxon signed-rank test. The overall
level of statistical significance was set at 0.05. Statistical analyses were performed with IBM SPSS
Statistics 26 (IBM SPSS, Tokyo, Japan).

3. Results

3.1. Characteristics of the Participants

Of the 20 patients, 5 were excluded because they could not attend outpatient rehabilitation
during the state of emergency due to the desire and/or personal convenience of the participant or the
participant’s family, and 2 patients could not walk by themselves. Thus, the final analysis comprised
13 patients (age, 83.5 ± 8.4 years; BMI, 24.6 ± 5.5 kg/m2; male, 6/13; long-term care insurance support
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level 2, 9/13, care level 1, 2/13, and care level 2, 2/13; and living alone, 2/13). Patient diagnoses were
orthopedic disease in 7, internal disease in 4, and cerebrovascular disease in 2 patients. Main medications
taken were angiotensin II receptor blocker in 3, β-blocker in 3, calcium antagonist in 7, diuretic in 3,
statin in 5, and analgesics in 5 patients.

3.2. Results of Physical and Psychological Tests

The results of the physical and psychological testing of the participants did not change significantly
between January, 2020 (pre-nationwide state of emergency) and the end of May, 2020 (post-nationwide
state of emergency) (p < 0.01) (Table 1).

Table 1. Differences in results of physical and psychological testing between the pre- and post-nationwide
state of emergency.

Tests
Pre-Nationwide

State of
Emergency

Post-Nationwide
State of

Emergency

Standardized Test
Statistic p Value

Physical
GS (m/s) 0.92 ± 0.33 0.92 ± 0.34 −0.157 0.875
TUG (s) 14.09 ± 6.15 14.14 ± 6.56 0.594 0.552
HG (kgf) 19.42 ± 5.85 19.70 ± 7.07 0.245 0.807
MPT (sec) 13.6 ± 4.83 13.8 ± 3.28 0.175 0.861

Psychosocial
EQ-5D-5L QoL scores 0.73 ± 0.11 0.81 ± 0.15 1.852 0.064

Data are presented as mean± standard deviation. GS, gait speed; TUG, Timed Up and Go test; HG, handgrip strength;
MPT, Maximum Phonation Time; EQ-5D-5L, five-level version of the EuroQoL five-dimensional questionnaire;
QoL, Quality of Life.

4. Discussion

To the best of our knowledge, this is the first study to investigate differences in physical and
physiological states of outpatients undergoing rehabilitation at a Geriatric Health Services Facility
between the pre- and post-nationwide state of emergency in Japan. We showed that neither physical
nor psychological states had decreased significantly between the two time points (Table 1). In other
words, both the physical and physiological states of the participants could be maintained during
this period.

A previous study reported that PA significantly decreased due to the COVID-19 epidemic in
community-dwelling older adults in Japan [5]. Moreover, it was reported that stress, depression,
anxiety, PA, and QoL worsened due to the COVID-19 epidemic in patients with Parkinson’s disease [13].
Our results suggested a tendency dissimilar to those of this other preliminary research [5,13]
and that the policies enacted during the state of emergency in Japan might not affect either state in
rehabilitation outpatients.

In terms of long-term care providers, in response to the state of emergency for COVID-19, the basic
coping policy of the Geriatric Health Services Facility in Japan states that “businesses are required to
continue their business when an emergency is declared” [14]. Even during the state of emergency,
this organization continued in accordance with its facility policy. It is possible that this contributed to
the maintenance of patient states during the study period.

There are several limitations in the present study. First, this study investigated a single Geriatric
Health Services Facility, and the sample size was very small; thus, the generalizability of the results
may be limited. Second, there was no control group, so we do not know the outcome of the Geriatric
Health Services Facility patients who did not participate in outpatient rehabilitation during the state of
emergency. Finally, there were no data on different outcomes due to different outpatient rehabilitation
frequencies. Thus, further studies are needed to clarify the long-term effects of the COVID-19 epidemic
on the relationship between physical and psychological states in these patients.
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5. Conclusions

In conclusion, our results showed that the policies related to the state of emergency in Japan
did not appear to have affected the physical and psychological states of elderly Japanese patients
participating in outpatient rehabilitation. One reason may be that outpatient rehabilitation continued
in accordance with the facility’s policy even during the state of emergency while taking adequate safety
precautions against COVID-19 infection.

Author Contributions: K.P.I. and M.O. conceptualized and designed the study, collected data, performed initial
analyses, and drafted the initial manuscript. K.P.I. and M.O. conceptualized and performed initial analyses and
reviewed and revised the manuscript. K.P.I., M.O., and K.O. performed statistical support and reviewed and
revised the manuscript. All authors approved the final manuscript as submitted and agree to be accountable for
all aspects of this work. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Acknowledgments: This study was benefitted by the support and encouragement of the Geriatric Health Services
Facility Elder Village. We also thank Kodai Ishihara, Asami Ogura, Department of Public Health, School of Health
Sciences, Kobe University; and Shinichi Noto, Department of Health Sciences, Niigata University of Health and
Welfare, Niigata, Japan.

Conflicts of Interest: All authors declare no conflicts of interest in relation to the work reported in this manuscript.

References

1. COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins
University. Available online: https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#
/bda7594740fd40299423467b48e9ecf6 (accessed on 1 September 2020).

2. World Health Organization Director-General’s Opening Remarks at the Media Briefing on COVID-19–11
March 2020. Available online: https://www.who.int/dg/speeches/detail/who-director-general-s-opening-
remarks-at-the-media-briefing-on-covid-19---11-march-2020 (accessed on 1 September 2020).

3. [COVID-19] Guidelines for Lifting the State of Emergency. 2020. Available online: http://japan.kantei.go.jp/

ongoingtopics/_00025.html (accessed on 1 September 2020).
4. Hsiang, S.; Allen, D.; Annan-Phan, S.; Bell, K.; Bolliger, I.; Chong, T.; Druckenmiller, H.; Huang, L.Y.;

Hultgren, A.; Krasovich, E.; et al. The effect of large-scale anti-contagion policies on the COVID-19 pandemic.
Nature 2020, 584, 262–267. [CrossRef] [PubMed]

5. Yamada, M.; Kimura, Y.; Ishiyama, D.; Otobe, Y.; Suzuki, M.; Koyama, S.; Kikuchi, T.; Kusumi, H.;
Arai, H. Effect of the COVID-19 epidemic on physical activity in community-dwelling older adults in Japan:
A cross-sectional online survey. J. Nutr. Health Aging 2020. [CrossRef]

6. Izawa, K.P.; Kasahara, Y.; Hiraki, K.; Hirano, Y.; Oka, K.; Watanabe, S. Longitudinal Changes of Handgrip,
Knee Extensor Muscle Strength, and the Disability of the Arm, Shoulder and Hand Score in Cardiac Patients
During Phase II Cardiac Rehabilitation. Diseases 2019, 7, 32. [CrossRef] [PubMed]

7. Ogawa, M.; Izawa, K.P.; Satomi-Kobayashi, S.; Kitamura, A.; Tsuboi, Y.; Komaki, K.; Ono, R.; Sakai, Y.;
Tanaka, H.; Okita, Y. Preoperative exercise capacity is associated with the prevalence of postoperative
delirium in elective cardiac surgery. Aging. Clin. Exp. Res. 2018, 30, 27–34. [CrossRef] [PubMed]

8. Izawa, K.P.; Watanabe, S.; Oka, K. Relationship of thresholds of physical performance to nutritional status in
older hospitalized male cardiac patients. Geriatr. Gerontol. Int. 2015, 15, 189–195. [CrossRef] [PubMed]

9. Izawa, K.P.; Watanabe, S.; Tochimoto, S.; Hiraki, K.; Morio, Y.; Kasahara, Y.; Watanabe, Y.; Tsukamoto, T.;
Osada, N.; Omiya, K. Relation between maximum phonation time and exercise capacity in chronic heart
failure patients. Eur. J. Phys. Rehabil. Med. 2012, 48, 593–599. [PubMed]

10. Shiroiwa, T.; Fukuda, T.; Ikeda, S.; Igarashi, A.; Noto, S.; Saito, S.; Shimozuma, K. Japanese population
norms for preference-based measures: EQ-5D-3L, EQ-5D-5L, and SF-6D. Qual. Life Res. 2016, 25, 707–719.
[CrossRef] [PubMed]

11. Shiroiwa, T.; Ikeda, S.; Noto, S.; Igarashi, A.; Fukuda, T.; Saito, S.; Shimozuma, K. Comparison of value set
based on DCE and/or TTO data: Scoring for EQ-5D-5L health states in Japan. Value Health 2016, 19, 648–654.
[CrossRef] [PubMed]

https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
http://japan.kantei.go.jp/ongoingtopics/_00025.html
http://japan.kantei.go.jp/ongoingtopics/_00025.html
http://dx.doi.org/10.1038/s41586-020-2404-8
http://www.ncbi.nlm.nih.gov/pubmed/32512578
http://dx.doi.org/10.1007/s12603-020-1501-6
http://dx.doi.org/10.3390/diseases7010032
http://www.ncbi.nlm.nih.gov/pubmed/30917524
http://dx.doi.org/10.1007/s40520-017-0736-5
http://www.ncbi.nlm.nih.gov/pubmed/28243862
http://dx.doi.org/10.1111/ggi.12257
http://www.ncbi.nlm.nih.gov/pubmed/24612350
http://www.ncbi.nlm.nih.gov/pubmed/22669135
http://dx.doi.org/10.1007/s11136-015-1108-2
http://www.ncbi.nlm.nih.gov/pubmed/26303761
http://dx.doi.org/10.1016/j.jval.2016.03.1834
http://www.ncbi.nlm.nih.gov/pubmed/27565282


Diseases 2020, 8, 45 5 of 5

12. Herdman, M.; Gudex, C.; Lloyd, A.; Janssen, M.; Kind, P.; Parkin, D.; Bonsel, G.J.; Badia, X. Development and
preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual. Life Res. 2011, 20, 1727–1736.
[CrossRef] [PubMed]

13. Shalash, A.; Roushdy, T.; Essam, M.; Fathy, M.; Dawood, N.L.; Abushady, E.M.; Elrassas, H.; Helmi, A.;
Hamid, E. Mental health, physical activity, and quality of life in Parkinson’s disease during COVID-19
pandemic. Mov. Disord. 2020, 35, 1097–1099. [CrossRef] [PubMed]

14. Japan Association of Geriatric Health Services Facilities. Geriatric Health Services Facility in Japan.
Available online: http://www.roken.or.jp/english and http://www.roken.or.jp/archives/20868 (accessed on
1 October 2020).

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/pubmed/21479777
http://dx.doi.org/10.1002/mds.28134
http://www.ncbi.nlm.nih.gov/pubmed/32428342
http://www.roken.or.jp/english
http://www.roken.or.jp/archives/20868
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Characteristics of the Participants 
	Results of Physical and Psychological Tests 

	Discussion 
	Conclusions 
	References

