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Abstract: During the COVID-19 pandemic, social interactions were restricted, including community
services for disabled older adults. This study aimed to describe the change of use in community
services related to long-term care insurance (LTCI) during the pandemic in Japan. A retrospective
descriptive study was conducted using data collected via a cloud-based management support
platform for older adult care provider “Kaipoke”, by a private-sector company “SMS Co., Ltd.”, in
which care-managers of LTCI manage their office work. Data collection occurred from July 2019 to
June 2020. Study subjects were LTCI service users aged 65 years and above. Subjects were living at
home. We examined changes in the number of users of LTCI services before and after the COVID-
19 pandemic began, using an interrupted time-series analysis. Results indicated that the use of
outpatient services was reduced; however, home-visit services were maintained. The decrease in
use was significant in the seven prefectures where the infection initially spread. There are concerns
that older adults or surrounding caregivers can be affected by such changes in LTC service use. It is
therefore necessary to implement sustainable measures from a long-term perspective and investigate
their influence as part of future studies.

Keywords: COVID-19; older adults; community services; home-visit services; outpatient services

1. Introduction

In efforts to prevent the proliferation of the novel coronavirus disease 2019 (COVID-19),
citizens were instructed to “stay at home” or “isolate in place” by government officials
worldwide. People were forced to refrain from going out, to stop attending school, and to
work from home.

In Japan, the first infection was recorded on 16 January 2020. The number of in-
fected people gradually increased between January and March 2020 [1], especially among
returnees from foreign countries. On 7 April, the government subsequently issued a dec-
laration of emergency across seven prefectures where the infection had spread [2]. The
declaration was accompanied by a recommendation to reduce contact with others by 70%;
people were urged to stay at home. The state of emergency was then expanded to all
prefectures, which called for further infection prevention measures.

Under these circumstances, older adults also broadly prevented themselves from
going out and restricted their activities. Reports indicate that older adults are particularly
vulnerable to COVID-19 and must avoid the risk of infection [3,4]. Moreover, it is also
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reported that frail older adults with chronic diseases are particularly susceptible to severe
conditions of the disease. Clinically, older adults requiring long-term care (LTC) are more
likely to have complicated comorbidities and are a high-risk population for COVID-19 [5].
Globally, there have been reports of the pandemic spreading in nursing homes for frail,
older adults. Nursing homes have been closed and visitors of the residents have been
turned away. The staff live in fear, taking every precaution for their residents. The world
has been quick to pay attention to infection control in nursing homes. Many cases have
been reported and discussed. However, there has been little discussion on the status and
condition of frail older adults living in the community.

In Japan, long-term care insurance (LTCI) services are provided both for residents in
nursing homes and for community-dwelling older adults with disability. For LTCI services,
6.45 million older adults (≥65 years old) were certified as users in March 2019 [6]. Of
these, there are overwhelmingly more community-dwelling users than residents in nursing
homes, by about four times as many. Community-dwelling users can avail several types
of services, such as home-visit services and outpatient services [7] as a necessary part
of daily life. Previous studies have reported on the effectiveness of LTCI service use for
community-dwelling older adults. However, the COVID-19 pandemic has forced them to
limit their usage of LTCI services.

As a matter of concern, we need to consider the occurrence of various adverse events
due to reduced service use. In general, restriction of activity and social isolation are risk
factors for the deterioration of physical and psychiatric functions and mortality [8–11].
During the COVID-19 pandemic, these were the “second” most serious health risk factors
among older adults, with international reports cautioning against such health hazards in
this age group [12–15].As a primary health outcome, symptoms, serious conditions, and
death due to COVID-19 are urgent adverse events that must be monitored in a timely
manner. On the other hand, lifestyle changes caused by the pandemic and their longitudinal
outcomes are also an important public health concern. These adverse events are a long-term
consequence and can be observed only later. Therefore, now it is important to empirically
describe the highly unusual changes brought about by COVID-19 as a foundation for
future studies. We need to capture the resulting changes and to prepare for future research
regarding the impact. Previous experimental research has not indicated actual restrictions
in care for community-dwelling older adults with disability, including in Japan. Therefore,
this study aimed to describe the change of use in community services relating to LTCI amid
the COVID-19 pandemic in Japan. The research hypothesis is that, owing to the pandemic,
the use of services has reduced, especially in outpatient services and services for mildly
disabled older adults; we assumed that services with higher risk of infection and those
with less urgent necessity for care have reduced significantly.

2. Materials and Methods
2.1. Data Source

The data in the present study were collected via a cloud-based management support
platform for older adults care providers called “Kaipoke”, offered by the private-sector
company “SMS Co., Ltd.” (“SMS”). The Kaipoke system helps LTCI service providers,
including care-managers, to manage their office functions. Individuals who are certified as
having a disability and requiring in-home care are assessed regarding their care needs by
LTCI care managers, who arrange the use of their services. The collected data included the
type of service rendered, demographic data, and the care requirements of the patients. The
Kaipoke system has been implemented in numerous care-manager offices in each prefecture,
making it possible to assess trends in LTCI service use almost nationwide. Data collection
occurred over 12 months, from July 2019 to June 2020; we included data before January
2020, when the first domestic COVID-19 infection was confirmed, to compare the trend
before and after the pandemic.
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2.2. Study Subjects

The study subjects were collected based on LTCI claims data. Generally, users of LTCI
services are certified for care requirements divided into two major categories: support level
(SL) and care level (CL). The SL is the level where the subject mainly needs to be looked
after, while CL is the level where the subject needs to be cared for; CL requires a higher
level of care. Those with SL mainly need physical training or watching to prevent future
deterioration. Therefore, available services are clearly different when comparing SL and
CL. In addition, the certification criteria differ for subjects under the age of 65. After being
certified by the LTCI system, a care plan is created with a care manager in order to use the
service. In some cases, the service is not used according to the plan. There may be some
difference between the plan and usage data.

In accordance with the above situation, the present study’s subjects were selected
with inclusion/exclusion criteria as follows. First, the data were limited to subjects living
in a community, not in nursing homes, because the Kaipoke system is offered only for
them. Second, subjects certified as SLs were excluded because of the difference in available
services. Next, subjects under 65 years were excluded. Finally, only data on service usage
were analyzed to capture the actual situation.

2.3. Ethics Approval and Consent to Participate

This study was approved by the Medical Ethics Review Board of the University of
Tsukuba (approval number 1301-4). As this study was retrospective in design and had no
data identifying individuals, informed consent and opt-out were not possible. These are
methods based on the ethical guidelines for research [16].

2.4. Measures

The primary measure was the number of people who used LTCI services each month.
Demographic variables comprised the age and sex of subjects. The care requirement level
was measured by the care needs of the certified persons defined by the LTCI system in
Japan. The levels ranged from care level (CL)1 to CL5, with CL5 being for patients who
were severely ill and almost bedridden. In CL1, patients were able to walk using a cane
or other assistance, but required some daily care. People with milder disabilities than
CL1 who qualified for the use of LTCI prevention services were excluded from this study,
since they were managed in a different way than people with CLs 1 to 5. The care level
is determined by the estimated amount of care time needed [17]; roughly, those with CLs
4 or 5 are almost bedridden, while CLs 1 to 3 are not. Reports based on the national
survey of LTCI service providers about the kind of care provided reveal [18] that those
with CLs 4 or 5 mainly received services for toileting, eating, and bathing while those
with CLs 1 to 3 often received services for house cleaning, laundry, or watchful waiting
assistance. As a geographic variable, the prefecture where the user resided was included
because the Japanese government issued its declaration of emergency on a prefecture-by-
prefecture basis. The prefecture is Japan’s first level of administrative division; Japan has
47 prefectures which have their own local governments and assemblies. In this study, all
47 prefectures in Japan were divided into two categories: the seven prefectures where a
state of emergency was declared in April 2020, and the others (35 prefectures).

Finally, the service use measure included the use of all types of LTCI services and
was classified by type of service. Service types included home-visit care, home-visit
nursing, home-visit bathing, outpatient care, and outpatient rehabilitation. Home-visit
care supported daily life and included assistance with toileting and preparation of meals.
Home-visit nursing consisted of administering medical treatment by a nurse. Home-visit
bathing involved bringing a bathtub and preparing for bathing, which required special
equipment and multiple personnel. Outpatient care and outpatient rehabilitation are
services that are conducted at a facility. Outpatient care included a program to help people
with daily tasks, such as bathing and eating, and the enjoyment of recreational activities
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with other users. Outpatient rehabilitation comprised training by a therapist for functional
recovery and maintenance.

2.5. Statistical Analysis

The outcome was the trend in the number of monthly users for LTCI services (Yt).
Trend was assessed using an interrupted time-series analysis. In the model, the periods
were divided into pre-COVID-19 (July 2019–December 2019) and post-COVID-19 (January
2020–June 2020). The results were expressed by three coefficients: βT, βXt, and βTXt, where
T is the time elapsed each month (1 ≤ T ≤ 12) from the start of observation (July 2019)
to the end of observation (June 2020). Xt is a dummy variable as a dichotomous variable,
including pre-COVID-19 (Xt = 0) and post-COVID-19 (Xt = 1) [19].

Yt = β0 + βTT + βXtXt + βTXtTXt + et

β0: estimates the base level

βT: estimates the trend pre-COVID-19.

βXt: estimates the change in level post-COVID-19

βTXt: estimates the change in trend post-COVID-19

According to this formula, the generalized linear model was applied with a log link
and Poisson distribution. The models were also tested in groups stratified by sex, age,
care requirement level, and region. STATA version 14.2 (Stata-Corp LP, College Station,
TX, USA) was used for the analysis. The figures were output via the STATA syntax “itsa”
introduced by Linden [20]. Additionally, the estimated trend (persons per month) was
calculated by this syntax.

Furthermore, because a different trend after the pandemic was observed, extra analysis
excluding the data in June 2020 was conducted as a sensitivity analysis. The statistical
significance level was a two-sided p-value of less than 5%.

3. Results

Table 1 shows the number of LTCI service users observed during the six months of
July–December 2019 for Pre- and January–June 2020 for Post-COVID-19. In the case of
all service users, the number of users gradually increased from the previous month in all
months except for May 2020. In May 2020, the number of users decreased by 553 compared
to the previous month, April 2020. However, the increase was different between Pre- and
Post- COVID-19, averaging 7429 users in Pre- and 6389 users in Post-COVID-19.

The characteristics of each user were then described in terms of sex, age, care need
level, and whether they lived in the seven prefectures or not. In terms of sex, there was no
obvious change in the percentage of male users, ranging from 36.4% to 36.6%. The mean
age was 83.9 years old (SD 7.7), but the users were getting older, as the percentage of users
aged 85 years and above increased from 49.2% in Pre- to 52.5% in Post-COVID-19. By care
need level, there was no major change in the trend of the percentage of users. Finally, the
percentage of users residing in the seven prefectures increased slightly in each month in
Pre-COVID-19, but began to decrease slightly in Post-COVID-19 from March to May 2020.

In Table 2, the trend of the number of users was analyzed by ITSA for the two periods,
Pre- and Post-COVID-19. The trend Pre-COVID-19 in the overall number of users showed
an increase (β = 0.0120, p < 0.001). Post-COVID-19, the trend changed to negative (p < 0.001).
This negative trend was more pronounced for two outpatient services users: outpatient care
(β = −0.0129, p < 0.001) and outpatient rehabilitation (β = −0.0128, p < 0.001). However, for
home-visit bathing or home-visit nursing users, and CL4 or CL5 users, an increasing trend
was seen in spite of the spread of COVID-19. In particular, home-visit bathing showed a
larger increase (β = 0.0188, p < 0.001) than before the COVID-19 spread.
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Table 1. The number of users of long-term care insurance services by COVID-19 and demographic characteristics.

Pre-COVID-19 Post-COVID-19

2019 2020

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Users (persons)
All services 636,974 642,056 650,204 662,000 667,739 674,120 677,402 683,449 687,510 690,954 690,401 711,852

Home-visit care 213,939 215,423 217,854 221,429 223,429 226,656 227,786 229,238 232,232 234,976 235,575 240,359
Home-visit bathing 9424 9407 9357 9532 9675 9892 9871 9986 10,195 10,811 11,073 11,218
Home-visit nursing 94,425 96,528 98,430 101,313 102,993 104,870 106,091 107,968 110,139 112,393 113,882 119,228

Home-visit rehabilitation 11,258 11,301 11,369 11,666 11,814 11,964 12,045 12,150 12,203 12,475 12,307 12,977
Outpatient care 184,758 185,869 188,248 191,633 193,701 195,007 195,757 197,469 195,610 193,305 190,433 198,784

Outpatient rehabilitation 40,094 40,237 40,695 41,472 41,763 41,871 41,968 42,350 41,899 41,434 40,415 42,338
Male (%) 36.4 36.4 36.4 36.4 36.4 36.4 36.5 36.5 36.5 36.5 36.6 36.6

Age (%) 65–74 13.5 13.6 13.7 13.8 13.9 14.1 12.9 13.0 13.2 13.3 13.4 13.5
75–84 36.5 36.7 36.9 37.1 37.4 37.6 33.9 34.1 34.3 34.4 34.5 34.8
85 + 50.0 49.7 49.3 49.1 48.7 48.3 53.2 52.9 52.6 52.3 52.0 51.7

Care need level (%) CL1 31.4 31.4 31.4 31.4 31.5 31.5 31.6 31.5 31.3 31.0 30.9 31.2
CL2 29.7 29.7 29.8 29.7 29.7 29.8 29.8 29.8 29.8 29.7 29.7 29.7
CL3 17.8 17.8 17.7 17.8 17.7 17.7 17.7 17.7 17.8 17.8 17.9 17.8
CL4 12.5 12.5 12.5 12.5 12.4 12.4 12.4 12.4 12.5 12.6 12.7 12.6
CL5 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.7 8.8 8.8 8.7

Seven prefectures (%) 54.8 54.9 55.0 55.1 55.1 55.2 55.3 55.4 55.3 55.0 54.9 55.2

CL: Care level. Seven prefectures include Tokyo, Kanagawa, Saitama, Chiba, Osaka, Hyogo, and Fukuoka.
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Table 2. The number of users of long-term care insurance services by COVID-19 spread.

Trend Pre-COVID-19 Change in Level Post-COVID-19 Change in Trend at the Post-COVID-19

βT p-Value βXt p-Value βTXt p-Value

All 0.0120 <0.001 0.0461 <0.001 −0.0038 <0.001
Sex Male 0.0121 <0.001 0.0413 <0.001 −0.0033 <0.001

Female 0.0119 <0.001 0.0503 <0.001 −0.0041 <0.001
Age 65–74 0.0195 <0.001 −0.0654 <0.001 −0.0024 0.031

75–84 0.0180 <0.001 −0.0500 <0.001 −0.0047 <0.001
85+ 0.0053 <0.001 0.1338 <0.001 −0.0028 <0.001

Care need level CL1 0.0131 <0.001 0.1206 <0.001 −0.0088 <0.001
CL2 0.0122 <0.001 0.0625 <0.001 −0.0048 <0.001
CL3 0.0111 <0.001 0.0100 0.490 −0.0013 0.172
CL4 0.0099 <0.001 −0.0672 <0.001 0.0038 0.001
CL5 0.0120 <0.001 −0.0305 0.143 0.0013 0.366

Area Seven prefectures 0.0133 <0.001 0.0857 <0.001 −0.0064 <0.001
Other prefectures 0.0103 <0.001 −0.0005 0.955 −0.0007 0.241

Service type Home-visit care 0.0119 <0.001 0.0148 <0.001 −0.0015 <0.001
Home-visit bathing 0.0100 <0.001 −0.2924 <0.001 0.0188 <0.001
Home-visit nursing 0.0213 <0.001 −0.0275 <0.001 0.0007 <0.001

Home-visit
rehabilitation 0.0133 <0.001 −0.0006 <0.001 −0.0007 <0.001

Outpatient care 0.0118 <0.001 0.1827 <0.001 −0.0129 <0.001
Outpatient

rehabilitation 0.0099 <0.001 0.1826 <0.001 −0.0128 <0.001

CL: Care level. Seven prefectures include Tokyo, Kanagawa, Saitama, Chiba, Osaka, Hyogo, and Fukuoka.
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The result with coefficient (β) of the regression model was translated into an estimated
number of users as shown in Table A1. We obtained significant estimates Post-COVID-19
only for two types of outpatient services (outpatient care and outpatient rehabilitation)
and home-visit bathing. Outpatient care and rehabilitation users saw a decrease Post-
COVID-19 reversing the pace of increase during Pre-COVID-19: outpatient care −2468
(95% confidential interval −4542.0 to −395.4) and outpatient rehabilitation −533.1 (−1016.7
to −49.6). For home-visit bathing, the pace of increase in Pre-COVID-19 was 94.8 (30.6 to
159.1); however, this was amplified to 208.4 in Post-COVID-19 (120.0 to 296.8).

These changes in trend between the two periods of Pre-COVID-19 and Post-COVID-19
in Table 2 are also shown visually in the figures with the observed number of users in
dots and the estimated approximation in lines. In Figure 1, the trend of a gradual increase
was maintained Pre-COVID-19; however, it was disturbed Post-COVID-19. The observed
number of users was scattered without a smooth tendency, especially dropping in May
2020 and recovering in June.
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These disturbing trends are also observed in Figure 2 by type of service, especially for
outpatient care and outpatient rehabilitation. The estimated line Post-COVID-19 shows
a clear rightward trend in the two types of outpatient services. These are seen as convex
trend changes. On the other hand, the figure for home-visit bathing shows a concave trend
change, hollowed out at the bottom.

The results of sensitivity analysis excluding June were similar to the main results
(shown in Table A2). However, for home-visit nursing, a downward trend was observed in
contrast to the main results.
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4. Discussion

This is the first study to describe the changes in the use of community services for
LTCI in Japan under the spread of COVID-19. Analysis of nationwide data showed an
overall change in services used during the COVID-19 pandemic. Specifically, the decrease
in service use was concentrated in outpatient services among the mildly disabled older
adults, in areas with a high spread of infection.



Int. J. Environ. Res. Public Health 2021, 18, 1148 9 of 14

Outpatient service users were much decreased after the pandemic: the 2468 users
for outpatient care and 533 users for outpatient rehabilitation were estimated to decrease
monthly, comparable to the rate of increase before the pandemic. It was expected that the
use of outpatient services would be suppressed due to the preventive measure of limiting
gatherings. This was implemented nationwide to curb the spread of infection [21] and was
strictly observed in the LTC services because older adults are a high-risk population for
COVID-19 [4]. Thus, the use of services was restricted in the seven prefectures where the
declaration of emergency was first issued. On the other hand, the restriction of home-visit
services was less than that of outpatient care. This is attributed to the nature of home-visit
services, which provide assistance with essential daily tasks. However, the use of home-
visit rehabilitation was more limited than other home-visit services. This may be because
home-visit rehabilitation was less essential to daily living. Similarly, the use of services
by older adults with mild disabilities in CLs 1 to 3 may not be as urgent as those in CLs
4–5. Conceivably, their lives were somehow helped by their family. It was also expected
that home-visit nursing would be a crucial service. Finally, only the use of home-visit
bathing increased. Before the pandemic, the estimated number of users had been growing
monthly, but this rate increased dramatically in the months following the outbreak of the
pandemic. These increases were likely due to the reduction of outpatient services use,
since most users of outpatient services required assistance with bathing at the facility [22].
Results suggested that COVID-19 changed the way LTCI services were used, replacing
some outpatient services with home-visit services instead. Additionally, as a result of the
sensitivity analysis, even the data excluding June 2020 showed a significant decreasing
trend. However, the increase in June 2020 may be a reaction to the previously restrained
use of services which may have entered a different phase, in that the state of emergency
was lifted on 25 May for all of Japan. Such relaxation of regulations may have led to a
recovery in the use of services, which should be investigated in a future study.

As for the change of trend between Pre- and Post-COVID-19, older adults continu-
ingly used essential services while home-visit services substituted for some outpatient
services. Among other examples, the increase in home-visit bathing could show this. In the
Japan LTCI system, nurses should take part in home-visit bathing and deliver treatments
for users [23]. They observe users’ physical conditions or bedsores when needed. The
increase in home-visit nursing might have the same significance. However, some of the
lost outpatient service functions could not be compensated for by the substitution of other
services. As stated in the introduction, older adults could lose opportunities to maintain
group activities and interactions.

These changes in LTCI service use, especially in outpatient services, may lead to a
variety of future adverse events. One of these is frailness, which weakens the physical
and psychiatric functioning of older adults and reduces their ability to engage in daily
activities from a longitudinal perspective. A previous study also argues that daily activities
can be related to psychological well-being [24]. Amid the COVID-19 pandemic, many
researchers have noted these risks for the future [13–15,25,26]. Presently, the control mea-
sures implemented for COVID-19 are expected to continue. This pandemic has caused
lifestyle changes and restrictions in activities and gatherings, which are likely to be im-
posed for a long time. Furthermore, the importance of in-home physical activity for older
adults has been mentioned in global communications [27]. It was also noted that, in the
absence of effective campaigns to promote physical activity at home, there are concerns
regarding the independence and mental health of older people [27]. Japanese academic
societies are introducing in-home exercises in response to this situation [28]. Additionally,
decreased activity and social isolation may increase the risk of cardiovascular disease,
stroke, dementia, depression, anxiety, chronic health conditions, and other physical and
mental health issues, including suicide attempts [10]. Moreover, changes in care for chronic
diseases among users are inevitable, even though nurses play a role in home-visit services.
Not only in the LTCI system has a reduction in the use of medical outpatient visits has
been reported [29,30]. Future studies will have to track how this lost period affects the
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health of older adults with disability in the long term. On the other hand, the change in
services can affect family caregivers of older adults. In general, outpatient services play an
important role in providing respite for users’ families [31]. Without these services, family
caregivers might have to face this extra burden. The caregiving burden has been found to
be associated with deterioration of caregivers’ health or quitting of community-dwelling in
previous studies [32]. These effects will need to be examined over the long term.

Furthermore, it was unknown whether the change in trend of LTCI service use Pre-
and Post-COVID-19 occurred because users refrained from using the services, or because
the facilities were closed. The influence from both the users’ side and the facility side can
be considered. For example, the providers might prioritize services for severely disabled
users when considering the necessity of care. However, this is beyond the scope of the
present study. Further verification and discussion on countermeasures will be necessary to
determine the causes for reluctance to use services. Further, there are no findings on how
to meet the needs among mildly disabled persons who are not using services. There is a
need for further investigation into how the lost services could be replaced. In the seven
prefectures where the state of emergency was initially declared, reports indicated that LTCI
service users avoided outpatient services as part of refraining from going out [33]. As for
the concern about the facility side, during the pandemic managers refrained from providing
services to secure both users and staffs from outbreak. Moreover, preventive measures
were difficult to implement due to the unavailability of protective materials and the lack of
information regarding COVID-19. Although LTCI service use increased in June 2020, there
is still a risk of a second wave of infection. Even if the severity is less than in May 2020,
countermeasures should be taken using lessons from the past. Currently, it is expected that
the pandemic will be prolonged, and there are concerns that the service staff and facility
capacities will be exhausted. Although the Ministry of Health, Labor and Welfare has
implemented measures against infection in long-term care establishments [34], the Centers
for Medicare & Medicaid Services in the US recommended that staff in LTC facilities and
LTC providers reduce their burden when facing this crisis [35]. It is anticipated that a new
lifestyle called “With COVID-19” will be established to prevent the spread of infection while
supporting daily life. As part of this initiative, technology designed to enhance social contact
has been well-developed. While these efforts are still developing, they will eventually be
broadly introduced [14,36]. In this context, it is necessary to determine the losses associated
with quality of life and health because of the pandemic. Besides, how to maintain physical
activity and social interaction while assessing patients’ prognoses should be considered.

Limitations

The present study has several limitations. First, regarding the representativeness of the
collected data, we analyzed insurance claim data collected via a specific system supported
by SMS. The data did not include all LTCI services in Japan. However, the SMS system was
used by 20.1% of offices nationwide. The offices using the system were spread throughout
the country, and the data allowed us to gain insight into nationwide trends. Second, the
claim data in the present study only included the results of those using the services. Non-
service users among older adults with disabilities were thus excluded. This study described
the nationwide trends before and after the spread of COVID-19 in Japan. However, other
factors may have influenced the use of LTCI services. Finally, this study merely described
the change in use of LTCI services during the COVID-19 pandemic. The influences on this
change, such as physical decline or family caregivers’ burden, were not investigated and
can only be estimated. Hence, these issues need to be verified in future studies.

5. Conclusions

In this study, we described changes in the use of LTCI services for older adults living
at home during the COVID-19 pandemic in Japan. The use of outpatient services was
reduced; however, home-visit services were mostly maintained. The decrease in use was
notable in the seven prefectures where the infection spread rapidly. There are concerns
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that older adults may become less active and socially isolated due to such changes in LTC
service usage, as long term consequences. Further, several adverse events are also expected
in the future. It is therefore necessary to conduct future studies and implement sustainable
measures from a long-term perspective.

Author Contributions: Conceptualization, T.I., T.S., T.W., X.J. and N.T.; methodology, T.I., T.S., T.W.,
X.J., and N.T.; software, T.I., T.S., T.W., X.J. and N.T.; validation, T.I., T.S., T.W., X.J. and N.T.; formal
analysis, T.I., T.S., T.W., X.J. and N.T.; investigation, T.I., T.S., T.W., X.J. and N.T.; resources, T.I., T.S.,
T.W., X.J. and N.T.; data curation, S.H.-M. and S.K.; writing—original draft preparation, T.I., T.S.,
T.W., X.J. and N.T.; writing—review and editing, T.I., T.S., T.W., X.J. and N.T.; visualization, T.I., T.S.,
T.W., X.J. and N.T.; supervision, T.I., T.S., T.W., X.J. and N.T.; project administration, T.I., T.S., T.W., X.J.
and N.T.; funding acquisition, T.I., T.S., T.W., X.J. and N.T. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by SMS Co., Ltd., grant number CRE30018 in University of
Tsukuba. This study was conducted as a joint research program at the University of Tsukuba and
SMS Co., Ltd.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of
University of Tsukuba (protocol code 1301-4 and date of approval 28 January 2020).

Informed Consent Statement: Patient consent was waived due to the data in which there was no
information identifying individuals.

Acknowledgments: We would like to express our sincere gratitude to our colleagues at the Health
Services Research and Development Center, University of Tsukuba. We also thank Editage
(www.editage.jp) for English language editing.

Conflicts of Interest: This study was funded by SMS Co., Ltd. SH was a researcher at the University
of Tsukuba for joint research with SMS Co., Ltd. in the 2020 financial year (i.e., April 2020 to the
present). The research project was supported by SMS Co., Ltd. SH and SK were employed by SMS
Co., Ltd. SH, SK, and SMS Co., Ltd. had not played any role in the conduct of this study, except for
data collection. The funders had no role in the design of the study; in the analyses or interpretation
of data; in the writing of the manuscript, or in the decision to publish the results. T.S. was hired by
University of Tsukuba using the fund from SMS Co. for joint research.

www.editage.jp


Int. J. Environ. Res. Public Health 2021, 18, 1148 12 of 14

Appendix A

Table A1. The fluctuation of person counts during a month during the COVID-19 pandemic.

Trend
Pre-COVID-19

Change in Level
Post-COVID-19

Change in Trend
at the Post-COVID-19

Est. 95% CI Est. 95% CI Est. 95% CI

All 7845.0 7078.6 8611.4 −6751.0 −12,521.4 −980.5 −2229.3 −6010.7 1552.2
Home-visit care 2605.1 2270.5 2939.7 −1589.4 −3055.9 −122.9 −187.4 −841.9 467.1

Home-visit bathing 94.8 30.6 159.1 −112.1 −435.1 210.9 208.4 120.0 296.8
Home-visit nursing 2128.7 2031.2 2226.2 −1713.4 −3053.6 −373.2 319.4 −420.0 1058.7

Home-visit rehabilitation 153.3 117.8 188.8 −125.0 −325.9 75.9 1.1 −123.9 126.1
Outpatient care 2232.2 1899.4 2564.9 −1864.3 −5232.1 1503.5 −2468.7 −4542.0 −395.4

Outpatient rehabilitation 406.9 311.0 502.7 −396.3 −1219.8 427.2 −533.1 −1016.7 −49.6

Est.: Estimates to show the fluctuation of person counts during a month. 95% CI: 95% confidential interval.

Table A2. Influence on the number of users of long-term care insurance services by COVID-19, excluding June 2020.

Trend Pre-COVID-19 Change in Level Post-COVID-19 Change in Trend at the Post-COVID-19

βT p-Value βXt p-Value βTXt p-Value

All 0.0120 <0.001 0.1002 <0.001 −0.0071 <0.001
Sex Male 0.0121 <0.001 0.0949 <0.001 −0.0066 <0.001

Female 0.0119 <0.001 0.1032 <0.001 −0.0073 <0.001
Age 65–74 0.0195 <0.001 −0.0234 0.248 −0.0050 <0.001

75–84 0.0180 <0.001 0.0108 0.388 −0.0084 <0.001
85+ 0.0053 <0.001 0.1841 <0.001 −0.0059 <0.001

Care need level CL1 0.0131 <0.001 0.2096 <0.001 −0.0142 <0.001
CL2 0.0122 <0.001 0.1140 <0.001 −0.0080 <0.001
CL3 0.0111 <0.001 0.0413 0.018 −0.0033 0.005
CL4 0.0099 <0.001 −0.0421 0.043 0.0022 0.104
CL5 0.0120 <0.001 −0.0159 0.525 0.0004 0.819

Area Seven prefectures 0.0133 <0.001 0.1536 <0.001 −0.0105 <0.001
Other prefectures 0.0103 <0.001 0.0345 0.002 −0.0029 <0.001

Service type Home-visit care 0.0119 <0.001 0.0341 0.007 −0.0027 0.001
Home-visit bathing 0.0099 <0.001 −0.3310 <0.001 0.0212 <0.001
Home-visit nursing 0.0213 <0.001 0.0354 0.056 −0.0032 0.009

Home-visit rehabilitation 0.0133 <0.001 0.0914 0.098 −0.0063 0.081
Outpatient care 0.0118 <0.001 0.2890 <0.001 −0.0194 <0.001

Outpatient rehabilitation 0.0099 <0.001 0.2927 <0.001 −0.0196 <0.001

CL: Care level. Seven prefectures include Tokyo, Kanagawa, Saitama, Chiba, Osaka, Hyogo, and Fukuoka.
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