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Abstract: This study was a sub-analysis of 20 consecutive elderly participants who underwent
outpatient rehabilitation at a geriatric health services facility from January 2020 to the end of May
2020, based on our previous report. This study aimed to evaluate the longitudinal changes in their
physical and psychological states with respect to gender in rehabilitation outpatients between the
pre-nationwide (T1) and post-nationwide state of emergency (T2) caused by the Coronavirus disease
2019 (COVID-19). Gait speed (GS), timed up and go (TUG), handgrip strength (HG), and maximum
phonation time (MPT) were measured as indices of physical status. The Japanese version of the
Apathy Scale and five-level EuroQoL five-dimensional questionnaire (EQ-5D-5L) were used to
assess the psychological state. Both states were measured in the male and female groups at T1
and T2 and then were compared. The final analysis was comprised of 13 outpatients. In males,
the physical (GS, p = 0.463; TUG, p = 0.600; HG, p = 0.753; and MPT, p = 0.249) and psychological
(Apathy Scale, p = 0.891 and EQ-5D-5L, p = 0.249) states did not change significantly between T1 and
T2. In the females, the physical (GS, p = 0.600; TUG, p = 0.735; HG, p = 1.000; and MPT, p = 0.310)
and psychological (Apathy Scale, p = 0.588 and EQ-5D-5L, p = 0.176) states also did not show
significant change between T1 and T2. In both sexes, the continuance of outpatient rehabilitation
might be recommended as one activity that can maintain physical and psychological states during a
COVID-19-related state of emergency.

Keywords: geriatric health services facilities; gender; rehabilitation; physical; psychological;
Coronavirus disease 2019; pandemic

1. Introduction

The World Health Organization declared Coronavirus disease 2019 (COVID-19) a
pandemic on March 11, 2020 [1]. In Japan, the government declared an unprecedented first
state of emergency on April 7, 2020, and terminated it on May 25, 2020 [2]. These policies
helped to inhibit the outbreak of infection [3], but health problems can be a concern when
restrictions are imposed on activity [3,4].

Previously, the physical activity of older adults was reported to have dropped sig-
nificantly as a result of the COVID-19 epidemic [4,5]. Furthermore, another report found
that after accounting for pre-COVID-19 trends, loneliness and lowered physical activity
experienced during the pandemic were risk factors for worsening mental health [6] and
that further loss of physical activity can have serious consequences. However, our previous
study found that by taking effective measures against infection during a state of emer-
gency, geriatric health services facilities in Japan have continued to perform outpatient
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rehabilitation. As a result, the physical and psychological states of the outpatients did
not significantly decrease as determined before and after the nationwide state of emer-
gency [7]. It is well known that gender-related differences in physical and psychological
states exist [8–10]. So far, several gender-related reports have been published. However,
it is still not clear whether the physical and psychological states of outpatients undergo-
ing rehabilitation at a geriatric health services facility differed by gender from before to
after the nationwide state of emergency. Therefore, we thought that the physical and
psychological states of both males and females undergoing outpatient rehabilitation in
geriatric health services facilities would not decrease from before to after the nationwide
state of emergency.

The purpose of the present study was to determine whether changes occurred in the
physical and psychological states with respect to the gender of outpatients undergoing re-
habilitation at a geriatric health services facility as assessed before and after the nationwide
state of emergency caused by the COVID-19 pandemic in Japan.

2. Materials and Methods
2.1. Participants

This study was a sub-analysis of a longitudinal study of 20 consecutive elderly par-
ticipants who underwent outpatient rehabilitation at the Elder Village geriatric health
services facility in Kobe, Japan, from January 2020 to the end of May 2020, based on our
previous report [7]. Outpatients who did not provide informed consent, could not walk
unaided, and who could not attend outpatient rehabilitation during the state of emergency
due to their preference and/or personal convenience of the participant or their family
were excluded from this study. Infection prevention measures including mask-wearing,
handwashing, disinfection of equipment, and other measures were strictly enforced for
the participants and staff [7]. The study was conducted according to the guidelines of
the Declaration of Helsinki and was approved by the Institutional Review Board of the
ASUNAROKAI medical corporation (Approve date: 9 April 2021). Informed consent was
obtained from each patient.

Outpatients attended rehabilitation at the geriatric health services facility once, twice,
or three times per week for 20 min/session during the state of emergency [11]. Each
session comprised a warm-up period, upper and lower limb and body stretches, resistance
training, aerobic exercise, and cooldown period [11]. Exercise intensity was such that heart
rate was maintained at a perceived exertion rating of 11–13 on the Borg scale as reported
previously [7,11]. Data on the characteristics of the participants were from their medical
records; age, sex, body mass index (BMI), long-term care insurance level, living alone,
diagnosis, and medications were evaluated.

2.2. Measurement of Physical Status

Gait speed [11], timed up and go test [12], handgrip strength [11,13], and maximum
phonation time [14] were assessed as indices of physical status, as in our previous study [7].

2.3. Measurement of Psychological States

The Japanese versions of the Apathy Scale [15,16] and the five-level EuroQoL five-
dimensional questionnaire (EQ-5D-5L) [17–19] were used to assess the outpatients’ psy-
chological state. Apathy is defined as the absence of or lack of feeling, emotion, interest,
or concern [15,16]. The Apathy Scale includes 14 questions on spontaneity, initiation, emo-
tionality, activity level, and interest in hobbies. The participants self-assessed themselves
using this scale. Each answer was scored from a grade of 0 to 3, with the total score being
used for the analysis [15,16]. For Japanese people, a score of 16 points or more has been
proposed to indicate a decrease in motivation [15,16].

The EQ-5D-5L is a self-reported questionnaire with which patients self-evaluate their
current state of health [17–19]. The EQ-5D-5L evaluates five items: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, with each item having five levels
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of description [17–19]. The EQ-5D-5L QoL score, which ranges from 0 (death) to 1 (full
health), is calculated by a value set determined beforehand that reflects the preferences in
the general population. In addition, exercise time per week during outpatient rehabilitation
was evaluated in both groups. Physical and occupational therapists assessed the results
of the Apathy Scale and EQ-5D-5L at two-time points: before (January 2020; T1) and after
(end of May 2020; T2) the nationwide state of emergency.

2.4. Statistical Analysis

Participants’ characteristics and their results are shown as numbers and as the mean
± standard deviation for the continuous variables. After collecting the data, we separated
the physical and psychological assessment results into two groups by gender. As this
study’s sample size was quite small, we analyzed longitudinal changes of the physical
and psychological states separately in the male and female groups from T1 to T2 using
the Wilcoxon signed-rank test. The overall level of statistical significance was set at 0.05.
Statistical analyses were conducted with IBM SPSS Statistics 26 (IBM SPSS, Tokyo, Japan).

3. Results
3.1. Participants’ Characteristics

Among the 20 patients, five were excluded because they could not attend outpatient
rehabilitation due to their preference and/or their personal convenience or that of their
family, and two patients could not walk unaided. Thus, 13 patients were included in the
final analysis. Of them, the male group was comprised of six patients (age, 82.3 ± 8.4 years;
BMI, 23.9 ± 1.5 kg/m2; long-term care insurance support level 2, 2 of 6; care level 1, 2
of 6; care level 2, 2 of 6; and living alone, 2 of 6). Patient diagnoses included orthopedic
disease in three, cardiovascular disease in two, and cerebrovascular disease in one patient.
Two patients took an angiotensin II receptor blocker, three took a β-blocker, two a calcium
antagonist, one a diuretic, three a statin, and two took analgesics. Exercise time per week
during outpatient rehabilitation was 46.7 ± 20.6 min.

In contrast, the female group comprised seven patients (age, 84.6 ± 8.9 years; BMI,
25.2 ± 7.5 kg/m2; long-term care insurance support level 2, 7 of 7; and living alone, 1, 7
of 7). Patient diagnoses included orthopedic disease in five and internal disease in two
patients. One patient took an angiotensin II receptor blocker, one a β-blocker, four a calcium
antagonist, two a diuretic, two a statin, and three took analgesics. Exercise time per week
during outpatient rehabilitation was 37.1 ± 7.5 min.

3.2. Physical and Psychological Status in the Male Group

The physical and psychological status of the male participants showed no significant
change between T1 and T2 (Table 1).

Table 1. Physical and Psychological Status in the Male Group.

Status T1 T2 p-Value

Physical
Gait speed (m/sec) 1.08 ± 0.36 1.06 ± 0.32 0.463

Timed up and go (sec) 11.24 ± 4.09 10.81 ± 2.68 0.6
Handgrip strength (kgf) 22.91 ± 6.14 23.42 ± 8.19 0.753

Maximum phonation time (sec) 11.44 ± 3.99 12.56 ± 3.25 0.249
Psychosocial
Apathy score 18.30 ± 5.82 18.30 ± 5.43 0.891

EQ-5D-5L QoL score 0.69 ± 0.13 0.79 ± 0.21 0.249

Data are presented as mean ± standard deviation. EQ-5D-5L, five-level version of the EuroQoL five-dimensional questionnaire; QoL,
quality of life; T1, January 2020; T2, end of May 2020.
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3.3. Physical and Psychological Status in the Female Group

Similar to the findings in the male participants, the physical and psychological status
of the female participants also showed no significant change between T1 and T2 (Table 2).

Table 2. Physical and Psychological Status in the Female Group.

Status T1 T2 p-Value

Physical
Gait speed (m/sec) 0.79 ± 0.25 0.80 ± 0.33 0.6

Timed up and go (sec) 16.53 ± 6.83 17.00 ± 7.71 0.735
Handgrip strength (kgf) 16.43 ± 3.81 16.52 ± 4.32 1

Maximum phonation time (sec) 15.49 ± 4.96 14.84 ± 3.16 0.31
Psychosocial
Apathy score 15.60 ± 7.18 14.40 ± 9.95 0.588

EQ-5D-5L QoL score 0.77 ± 0.09 0.83 ± 0.87 0.176

Data are presented as mean ± standard deviation. EQ-5D-5L, five-level version of the EuroQoL five-dimensional questionnaire; QoL,
quality of life; T1, January 2020; T2, end of May 2020.

4. Discussion

This is the first study, to the best of our knowledge, to investigate changes in physical
and physiological states by gender of outpatients participating in rehabilitation at a geriatric
health services facility from before to after the state of emergency caused by the COVID-19
epidemic in Japan. In the present study, we lost about 25% of candidates in the survey for
“convenience” reasons. This may also be a direct effect of the pandemic.

Previously, Yamada et al. [4] reported the use of an online survey completed by 1600
community-dwelling older adults (74.0 ± 5.6 years, 50% women, prevalence of frailty, 23%)
with frailty status assessed by the Kihon Checklist, and other demographics details and
questions asked regarding physical activity at two time points: January and April 2020.
As a result, they found a significant decrease in total physical activity time in April 2020
when compared to January 2020. Sasaki et al. [5] also reported, in their cross-sectional
study, that a self-administered questionnaire given to 999 community-dwelling residents
aged 65–90 years was used to gather data on socioeconomic status, social participation,
and physical activity in August 2020. Their results suggested that physical activity in
both sexes decreased by approximately 5–10% after the onset of COVID-19-related social
distancing restrictions.

In the present study, we showed that the physical and psychological states of both
males and females did not change significantly between T1 and T2 (Tables 1 and 2),
did not decrease, and could be maintained during this period. These results suggested a
tendency unlike that in other preliminary research [4,5] and that the policies enacted in
Japan during the state of emergency did not appear to affect either state in the outpatients
undergoing rehabilitation.

However, Sasaki et al. [5] also reported that in terms of gender-related physical
activity, men with low socioeconomic status were less physically active but that the odds
of maintaining physical activity during the restrictions were higher in women engaged
in social participation. In addition, they suggested that older adults with higher levels
of socioeconomic status and social participation prior to the COVID-19 pandemic may
have been able to maintain physical activity during the COVID-19 pandemic. Our gender-
based results tend to support those of Sasaki et al. [5]. In fact, mean exercise times per
week during outpatient rehabilitation in the males and females of the present study were
46.7 ± 20.6 and 37.1 ± 7.5 min, respectively.

One reason may be that the geriatric health services facility continued outpatient
rehabilitation according to their policy even during the state of emergency and took
adequate safety precautions against COVID-19 infection to help protect the participants.
Thus, outpatient rehabilitation as a means of social participation prior to the COVID-19
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pandemic might have helped outpatients of both genders maintain their physical status
during the pandemic.

During the COVID-19 pandemic, mental health data were collected online by
Creese et al. [6] from a preexisting group of 3281 participants older than 50 who were
taking part in a longitudinal study of aging between 2015 and 2019. They analyzed tra-
jectories of depression and anxiety between 2015 and 2020 in terms of loneliness and
physical activity levels. After accounting for pre-COVID-19 trends, they suggested that
experiencing loneliness and decreased physical activity during the pandemic were risk
factors for worsening mental health [6] and that further loss of physical activity could have
serious consequences.

Therefore, if we continue outpatient rehabilitation during the policies enacted during
the state of emergency by the Japanese government, the physical and psychological status
of the outpatients might not decrease in either gender. In other words, the continuance of
outpatient rehabilitation during the study period may have contributed to the maintenance
of their physical and psychological states.

The present study has several limitations. This study was a sub-analysis of a previous
study, only one geriatric health services facility was investigated, the sample size was quite
small, the longitudinal evaluation was a short amount of time, and there were several
differences in restrictive national policies compare to other countries. Furthermore, there
were no control groups, so we could not compare our results with those of patients not
participating in outpatient rehabilitation during the state of emergency. Moreover, although
we did evaluate longitudinal changes, we could not evaluate cross-sectional gender-related
differences in physical and psychological states at T1 and T2. In fact, the female group,
which was older and had a higher BMI than the male group, spent less time in rehabilitation.
In a future study, we need to determine whether the females underwent less rehabilitation
than the males because they were older.

Additionally, we investigated exercise time during outpatient rehabilitation per week
but did not evaluate other activities of the outpatients, such as recreation or sedentary
behavior at the geriatric health services facility by gender. Likewise, previous studies [20,21]
suggested that the drop in performance of those with a pre-covid disability was smaller
than the drop in performance for those more active before. However, we did not investigate
this, so we need to do more research in future trials. Furthermore, we could not assume that
all patients were mentally healthy in the present study. This was a big limitation and very
important for the analysis and discussions of the results. Finally, as there is no long-term
data on gender-related differences in the outcomes of these patients, the generalizability of
the present results may be limited.

5. Conclusions

The present sub-analysis investigation of both males and females who participated in
outpatient rehabilitation at a geriatric health services facility showed that neither gender
appeared to have experienced a decrease in their physical and psychological states during
the state of emergency brought on by the COVID-19 pandemic in Japan.
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