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Abstract

Following the evacuation of areas affected by Japan’s 2011 Fukushima Daiichi Nuclear Power Plant
(FDNPP) accident, Kawauchi Village was one of the first municipalities repopulated. Although re-
habilitation resources were limited, a healthcare facility near the municipality initiated home-visit
rehabilitation in 2016. To the best of our knowledge, reports of home-visit rehabilitation in repopu-
lated villages that were evacuated following a nuclear accident are lacking.

This article describes a case study of home-visit rehabilitation in Kawauchi Village. The purpose
of this study was to explore how users of home-visit rehabilitation services in Kawauchi Village per-
ceive home-visit rehabilitation, and whether it had a positive impact on their daily life. A question-
naire survey was conducted, and their ability to perform activities of daily living was assessed, to
understand the living conditions of the visiting-rehabilitation service users.

We studied 10 rehabilitation-service users, with a mean age of 86.8 years, who had used the services
for an average of 591.4 days. Themes that emerged from the open-ended questionnaire were “es-

” o«

tablished exercise habits and improved physical functions,” “the joy of returning to the village,”
“challenges in the mountainous areas” and “changes in relationships due to the earthquake or evacu-
ation.”

In conclusion, home-visit rehabilitation was successfully implemented in the repopulated village,
and helped maintain the users’ physical functions. This may thus be a viable choice for rehabilita-

tion care in repopulated areas after disasters.

Key words : Fukushima Nuclear Disaster, home-visit rehabilitation, community healthcare, com-
munity dwelling, older adults, case study

itation enables elderly people to receive care at

Introduction home, which helps them maintain their dignity and

Home-visit rehabilitation is an important form live independently”. Additionally, rehabilitation

of home-based rehabilitation that supports the lives plays an important role in enabling independent liv-
of, and provides care for, individuals who are unable ing in many countries around the world*®. In rural
to visit rehabilitation facilities. Home-visit rehabil- and remote areas, there is a lack of sufficient medi-
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cal resources, and access to healthcare is affected by
cost, distance to facilities, and information barriers,
in addition to the limited availability of thera-
pists®”. Disaster evacuation and repopulation are
known to be complex situations that affect access to
various healthcare services, such as emergency
medical services®. However, there is a lack of in-
formation regarding the provision of rehabilitation in
limited-resource areas, the distance to the patient’s
home, the number of staff available, and the frequen-
cy of rehabilitation activities. It is important that
recovery areas provide rehabilitative care to com-
munity members returning to their homeland after a
disaster evacuation.

In Fukushima Prefecture, Japan, residents of 12
municipalities within a 20 km radius were forced to
evacuate due to the Fukushima Daiichi Nuclear
Power Plant (FDNPP) accident caused by the Great
East Japan Earthquake of March 11, 2011%. The
FDNPP accident had a significant impact on the
medical system in Hamadori, the coastal region of
Fukushima Prefecture. Before the nuclear acci-
dent, there were 80 operational medical institutions
in Hamadori’s Futaba County ; however, by August
1, 2016, only 15, i.e., 18.75% of these institutions,
were operational”.

Kawauchi Village, located 10-30 km from the
FDNPP (Figure 1), was one of the first municipali-
ties to be repopulated after the evacuation in April
2012. Before the disaster, Kawauchi Village had

50 km

Fig. 1. Location of Kawauchi Village, Hirata Village,
Hirata Central Hospital (HCH), and Fukushima
Daiichi Nuclear Power Plant (FDNPP). This map
was created using R version 3.5.0 (http:/www.r-
project.org) and R Package “jpndistrict” (https://
cran.r-project.org/web/packages/jpndistrict/index.
html), which derives its geographical plotting data
from National Land Numerical Information (http://
nlftp.mlit.go.jp/ksj-e/index.html).

only one medical facility, the National Health Insur-
ance Clinic'’. Rehabilitation resources were limit-
ed by the closure of medical facilities in neighboring
municipalities after the disaster.

In March 2016, the Healthcare Corporation
Seireikai was started as a home-visit rehabilitation
service in Kawauchi Village to provide access to re-
habilitation care. However, contemporary reports
on home-visit rehabilitation in repopulated villages
after an evacuation following a nuclear accident have
been scarce. Kawauchi Village is an important area
to understand the feasibility of home-visit rehabilita-
tion in the repopulated areas, and how rehabilitation
care was conducted in a real-life situation.

Hence, this report describes a case study of
home-visit rehabilitation in Kawauchi Village. The
purpose of this study was to explore how the users
of home-visit rehabilitation services in Kawauchi
Village perceive home-visit rehabilitation and
whether it has a positive impact on their daily life.

Methods

Setting

Kawauchi Village is a hilly and mountainous area
with an elevation of 400-600 m. In the 2010 census,
before the disaster, its population was 2,820, with the
elderly (> 65 years old) comprising 35.2%. In 2015,
after the earthquake, the population was 2,021 with
the elderly comprising 37.9% of the total.

Home-visit rehabilitation was widespread in Ja-
pan before the earthquake, but Kawauchi Village did
not have such services. In March 2012, after the
earthquake, Healthcare Corporation Seireikai signed
a medical welfare agreement with Kawauchi Village
to provide visiting rehabilitation services, but with-
out any financial support. Since October 2020, we
have been the only institution providing visiting re-
habilitation services in Kawauchi Village. There
was no relationship between Kawauchi Village and
Healthcare Corporation Seireikai before the disas-
ter. Furthermore, there are only a limited number
of facilities in neighboring cities, towns, and villages
that provide visiting rehabilitation services in the
former evacuation zone.

The institute is located approximately 33 km
away from Kawauchi Village in Hirata Village, Fuku-
shima Prefecture (Figure 1). The Japanese govern-
ment has been promoting the establishment of a
comprehensive regional support and service provi-
sion system within a 6 km radius by 2025. Howev-
er, since the FDNPP disaster, it has been difficult to
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provide home-visit rehabilitation services to the af-
fected areas within this radius.

Case of Seireikai Home Nursing Station Hirata

Seireikai Home Nursing Station Hirata, Health-
care Corporation Seireikai, is currently operated by
three nurses (including one part-time nurse), four
physical therapists (including one part-time thera-
pist), and one part-time speech therapist. The per-
centage of home-care users in Kawauchi Village is
approximately 20%. Due to the limited availability
of rehabilitation resources, the nursing home station
covers an approximate area of 30 km?, including
Ishikawa County, a part of Futaba County, and a part
of Iwaki City.

Three physical therapists were dispatched to
Kawauchi village thrice a week. The average num-
ber of visits per week was five, and the average
number of visits per patient was 1.3 per week. The
average travel distance from the office to the first
site was 31.2%2.6 km, and the average travel time
was 39.3+2.7 minutes. As a reference, nationally
aggregated data showed an average travel distance
to the farthest user’s home of 23.6+11.5 km, with a
travel time of 30.9+9.5 minutes, according to Ja-
pan’s Ministry of Health, Labour and Wel-
fare'®. The average total distance traveled, which
included a round trip to and from Kawauchi Village
and between the residences, was 86.0 km, and the
average travel time was 124.0 minutes.

Participants and design

This case study was an observational study of
home-visit rehabilitation users who lived in Kawau-
chi Village during the study period. We conducted
a review of the medical records and a questionnaire
survey of the home-visit rehabilitation users. The
participants of this study were all users of the home-
visit rehabilitation service of the visiting nursing
station Hirata in February 2019. The users’ data
was reviewed in retrospect from the time they be-
gan using the home-visit rehabilitation service. A
questionnaire survey was conducted by home-visit
rehabilitation staff from February to March 2019, to
explore users’ opinions on home-visit rehabilitation
and the repopulated village itself.

Analytical methods

To clarify the actual conditions of home rehabili-
tation users, the following items were extracted
from their medical records : gender, age, nursing
care level, number of days, daily life independence
level, degree of independence in daily living for el-

derly with dementia, and Barthel Index (BI). To
evaluate the daily life activities of the users, the
mean and standard deviation of BI were calculated
from the first day of use to February 2019, the most
recent date of the rehabilitation service. A themat-
ic analysis was conducted based on the responses to
the open-ended questionnaire™. The authors as-
signed the first coding based on the written com-
ments. The coding framework, developed by the
two present authors, combined the codes into cate-
gories and themes to interpret the underlying fac-
tors related to home-visit rehabilitation and life in
the repopulated village. The themes were refined
through discussion, commented on by each partici-
pant, and checked against the entire dataset. All
co-authors reviewed the coding, categories, and
themes, discussed them, and resolved any disagree-
ments through discussion.

Data management and coding of the descriptive
statistics and thematic analyses were performed us-
ing Excel for Windows 2016.

Ethical Considerations

The study was approved by the Ethics Commit-
tee of Hirata Central Hospital (approval no. 2017-
0321-1) as well as the Fukushima Medical Universi-
ty Ethics Committee (reference number : General
2019-064). Accordingly, written explanations were
provided and informed consents were obtained from
the study participants.

Results

As of February 2019, there were 15 home-visit
rehabilitation users. From this sample, five users
did not provide consent, and were, therefore, ex-
cluded. The ten consenting study participants in-
cluded three men and seven women. Table 1
shows the users’ backgrounds. Their mean age
was 86.8 years (standard deviation (SD) 4.57). The
mean usage period was 591.4 days (SD 413.60). The
BI (mean) was 82/100 points (SD 11.66) at the begin-
ning of each user’s rehabilitation, and 82/100 points
(SD 10.54) at the end of February 2019. Within the
sample, two had improved physical activity, six main-
tained their physical activity, whereas two had de-
creased physical activity.

Table 2 shows the themes, subthemes, and cat-
egories identified through the thematic analysis of
the questionnaire survey. Four main themes were
identified :

(1) Establishment of exercise habits and improve-
ment of physical functions :
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Table 1. Background of home-visit rehabilitation users
Indeper}den;e Barthel Index
. Level of degree in daily
Nursing care  Number of . e Barthel Index (as of
No. Gender Age independence living for
level days . R . (at the start)  February
in daily life elderly with
d . 2019)
ementia

1 Female 79 Nursing care 1094 A2 I 80 80
level 3

2 Female 88 Nursing care 966 Bl IIb 50 55
level 4

3 Male 84 Nursing care 261 ]2 I 90 90
level 5

4 Female 87 Nursing care 512 Al JIE] 80 75
level 2

5 Male 88 Nursing care 512 Al Illa 90 85
level 2

6 Female 89 Nursing care 966 A2 b 85 85
level 2

7 Female 91 Nursing care 1094 Bl I 85 85
level 2

8 Female 85 Nursing care 169 ]2 I 85 90
level 1

9 Male 80 Nursing care 28 Al IIb 80 80
level 2

10 Female 88 Requiring 30 J2 I 95 95
help 2

Table 2. Coding tables with the opinions on home-visit rehabilitation in the repopulated village

Themes

Category

Establishment of exercise habits and improving

physical functions

Establishment of exercise and activity habits

Improvement in physical function

The joy of returning to the village

The goodness of life in our home

The goodness of hometown

Resumption of interactions with local residents

Challenges in the mountainous areas

Lack of living infrastructure

Changes in relationships due to the earthquake

or evacuation

Changes in the family environment after the
earthquake

Farewell to acquaintances at the evacuation site

The users stated that they established exercise hab-
its, and their physical functions had improved.

“I am able to play ground golf.” (P3, a man in his
80s).

“My body movement is getting better.”
male in her 80s).

(2) Joy of returning to the village :

The users expressed a sense of security in their
homes and the joy of reconnecting with their neigh-
bors.

(P1, fe-

“This is good because it is my hometown. I do not
think there is a better place than here.” (P4, fe-
male in her 80s).

“I can have tea with my acquaintances. They come

here, and I go there by myself.”
her 80s).
(3) Issues in the mountainous areas

Some users mentioned the lack of medical and com-

mercial facilities.

“It is difficult to go to the hospital.”
her 80s)

“I have to travel far for shopping.”
80s).

(4) Changes in human relationships due to the

earthquakes or evacuation :

Some users mentioned meeting and parting with
family members and people they had become friends

with at the evacuation site.

(P10, female in

(P10, female in

(P3, male in his
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“To be honest, I did not want to leave because I be-
came friends with volunteers.” (P7, female in her
80s).

“I was separated from my grandchildren.” (P1, fe-
male in her 80s).

Discussion

To the best of our knowledge, there have been
no reports on home-visit rehabilitation in the setting
of repopulated villages after an evacuation. In this
study, we found that users of home-visit rehabilita-
tion were able to maintain their daily lives, social in-
teractions, and activities. These results suggest
that the use of home-visit rehabilitation and living in
a familiar home may contribute to the maintenance
of users’ physical functions and participation in ac-
tivities in the community. Home-visit rehabilita-
tion, even from 30 km away, may help improve ac-
cess to rehabilitation services in a post-evacuation
area.

Our results suggested that the provision of
home visit rehabilitation in the repopulated village
area contributed to the maintenance of users’ physi-
cal functions. According to a previous study, living
in temporary housing is associated with a high risk
of disease due to chronic pain and a decrease in the
amount of social activity and going out, due to the
weakening of ties among local residents'*'. In the
present study, the questionnaire survey showed an
improvement in individuals’ physical function and
maintenance of BI, which can be attributed to the
exercise habits established. These results suggest
that home-visit rehabilitation may be effective in
maintaining individual physical function after return-
ing to the village.

There were opinions that indicated an increase
in social activities in the repopulated village, such as
playing ground golf and having tea with neighbors.
Elderly people living in rural areas have been re-
ported to be less socially active than those living in
urban areas'®. Rehabilitation has been reported to
lead to improvements in social participation'”. Ad-
ditionally, while some users regretted the change in
human relationships due to the return from evacua-
tion, some said that they were able to reunite with
old friends and live in a familiar environment after
returning to the village. Therefore, receiving
home-visit rehabilitation in a repopulated village
may lead to improvements in users’ social lives,
such as going out and interacting with others.

For home-visit rehabilitation, we showed that it
was possible to conduct home-visit rehabilitation

from outside the living area. Hence, we suggest it
1s feasible to provide home-visit rehabilitation, even
from areas distant (about 30 km from the main facili-
ty) compared with the mean distance based on Ja-
pan’s Ministry of Health, Labour and Welfare statis-
tics (mean 23.6+11.5 km). Home-visit rehabilitation
users stated that medical and commercial facilities
were scarce in the village.  Rehabilitative care was
provided through home-visits. However, due to
the transportation burden on the service provider,
the frequency of service was limited to 1.2 times per
week on average for each user. Even with such in-
frequent visits, there was no deterioration in physi-
cal function, and the users were able to participate in
the community.

Our study had a few limitations. First, this
study was conducted under limited circumstances in
the areas affected by the FDNPP accident. The
area was already depopulated to a degree, with few
medical resources, and the earthquake accelerated
the decline in medical resources. Family support
decreased due to the decrease in the number of fam-
ily members living together after evacuation. Fur-
thermore, there might be a decrease in activity level
due to evacuation or avoiding radiation exposure af-
ter the disaster. For these reasons, it was not pos-
sible to generalize the study to other municipali-
ties. Second, there were some themes with small
samples in the thematic analysis. However, this
study included all consenting home-visit users and
used all the available information. Third, as this
was a descriptive observational study, a clear causal
relationship could not be established. Because the
questionnaire survey was conducted by the thera-
pist, there may have been observer bias leading to
the collection of more positive opinions than nega-
tive ones. Fourth, in clinical practice, we did not
assess daily life activities at every visit. The evalu-
ation of the daily activities may not be sufficient for
rigorous data analysis. However, the results of this
study suggest that home-visit rehabilitation may be
effective as a means to cope with the depletion of re-
habilitation resources that would follow a disas-
ter. Provision of visiting-rehabilitation services
from nearby facilities may lead to the expansion of
rehabilitation services in rural and remote areas.
Healthcare Corporation Seireikai continues to pro-
vide medical care, amenable to further investiga-
tion. To the best of our knowledge, this study, limi-
tations notwithstanding, is a useful first report about
home rehabilitation services provided in an area re-
populated after the FDNPP accident in Japan.
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Conclusion

In a village repopulated after the FDNPP acci-
dent, home-visit rehabilitation has been successfully
conducted and may contribute to the establishment
of exercise habits and the maintenance of physical
functions for the elderly. Home-visit rehabilitation
may be useful for rehabilitation in day-to-day envi-
ronments for enhancing social activities, such as go-
ing out and interacting with others. Thus, it may
be a viable option for providing rehabilitation care in
repopulated villages in disaster-affected areas.
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