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Abstract
Background: Post-evacuation return after mandatory hospital evacuation due to complicated disasters is often 
overlooked and not well-discussed.
Aims: In this study, we explored the factors which are related to the ease or difficulty of the post-evacuation 
return to Fukushima prefecture of psychiatric inpatients who had been evacuated to hospitals outside the prefecture 
because of the Great East Japan Earthquake (GEJE) and subsequent Fukushima Daiichi Nuclear Power Plant (FDNPP) 
accident.
Method: This retrospective cohort study included evacuated psychiatric hospital inpatients who were registered in the Matching 
Project for Community Transition (MPCT) and had been traced until July 31, 2019. A total of 531 patients were included for the 
analyses. Univariable and multivariable analysis were conducted to detect the patients’ traits including their psychiatric/physical 
backgrounds which were associated with their outcome – the time from GEJE to the date of return to Fukushima.
Results: Over half of the patients returned to Fukushima. In the multivariable analysis, the patients’ gender (male), 
age (older), and psychiatric diagnoses of schizophrenia, schizotypal and delusional disorders (ICD-10, F20–29) showed 
lower hazard ratio (HR) and statistically significant association with the difficulties of post-evacuation return. Meanwhile, 
disorders of psychological development (F80–89), diseases of the nervous (G00–99, except G40–41) and genitourinary 
(N00–99) systems showed higher HR and statistically significant association with the ease of return.
Conclusions: The specific characteristics of the psychiatric inpatients including their psychiatric and physical status are 
associated with their post-evacuation return to their hometown. These results indicated that the evacuated hospitals’ 
practitioners and staffs from the MPCT understood the necessity of the earlier return of inpatients to their hometown. 
Moreover, clinicians should pay more attention to some symptoms unique to psychiatric patients which contributed to 
their difficulties in returning safely or expressing their hope to return.
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Introduction

Due to the Great East Japan Earthquake (GEJE) and subse-
quent Fukushima Daiichi Nuclear Power Plant (FDNPP) acci-
dent on March 11 2011, hospital inpatients in the Fukushima 
prefecture, including the Soso area, were mandatorily and 
immediately evacuated to other hospitals (Okumura & 
Tokuno, 2015; Tanigawa et al., 2012; Yanagawa et al., 2011). 
These included over 800 patients who had been admitted to 
psychiatric hospitals (Gotoh et al., 2021).

Numerous reports about hospital evacuations in 
response to natural disasters has been conducted, which 
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included evacuations from psychiatric hospitals (Kreinin 
et al., 2014; Thomas & Lackey, 2008) and even hospital 
evacuation plans for a secure and prompt evacuation 
(Bagaria et al., 2009; Hicks & Glick, 2015; Rojek & Little, 
2013). Furthermore, previous research discussed possible 
decision-making processes for evacuation destination 
(Terui et al., 2021a), post-evacuation mortality, and the 
effects of evacuation on the evacuees’ prognoses (Dosa 
et al., 2012). Although the consensus has been ambiguous, 
discussions related to the GEJE and FDNPP accident have 
been reported (Gotoh et al., 2021; Igarashi et al., 2018; 
Nomura et al., 2013; Terui et al., 2021b). However, only 
few reports focused on post-evacuation “return”; hence, it 
is overlooked. (Hicks & Glick, 2015). Reducing the loss of 
the residents’ health and former lives as much as possible 
is significant and clearly indicated in the Sendai Framework 
for Disaster Risk Reduction (2015–2030), which consists 
of “seven clear targets and four priorities for action to pre-
vent new and reduce existing disaster risks” (United 
Nations Office for Disaster Risk Reduction, 2015). 
Therefore, it is necessary to increase the opportunities of 
describing to inpatients their return to their hometown or 
original hospitals after the hospital evacuation to allow 
them to reproduce their “former lives.”

Therefore, the Fukushima prefectural government 
launched the Matching Project for Community Transition 
(MPCT) in July 2013 to support the evacuated psychiatric 
inpatients’ post-evacuation returns and later community 
transition (Maeyama, 2017). At project initiation, efforts 
were made to identify as many evacuation transfer patients 
as possible; tracking of patients began after registration. 
Project staff distributed leaflets outlining the project to 
evacuation destination hospitals, patients, and their fami-
lies. Once patients or their families confirmed their desire 
to receive coordination for their return to Fukushima and 
further community transition, the nominated coordinators 
visited hospitals where the evacuated patients were hospi-
talized to interview them and grasp their status and desires 
for “how to” and “where to” discharge the patients. 
Moreover, coordinators discussed with the evacuated hos-
pitals’ staff to adjust for discharge and further return of the 
inpatients to Fukushima (Figure 1). Patients who had been 
evacuated to hospitals both within and outside the prefec-
ture received support from MPCT. Moreover, the return to 
Fukushima of patients who were evacuated to hospitals 
outside the prefecture was prioritized. In addition to the 
lack of reports regarding the evacuated inpatients’ post-
evacuation return, comprehensive projects, such as the 
MPCT, which focused on the return of massive psychiatric 
populations is limited. With regards to both post-evacua-
tion return and social transitional services for psychiatric 
patients, exploring the traits related to the patients’ return 
to their homelands is important since valuable information 
and constructive hypotheses may be obtained for future 
policy proposals for disaster managements and community 
mental health services.

Therefore, this study aimed to describe the evacuated 
psychiatric hospital inpatients’ post-evacuation return to 
their former prefecture and detect their backgrounds, 
including their psychiatric/physical diagnoses, which were 
related with the eases or difficulties of their return.

Methods

Study design and population

This retrospective cohort study included psychiatric 
patients who had been registered in the MPCT. Almost all 
registered patients were in psychiatric hospitals in 
Fukushima prefecture on March 11, 2011 and were imme-
diately evacuated to other hospitals within/outside the pre-
fecture due to the GEJE and subsequent FDNPP accident. 
A total of 789 patients were registered. Six patients who 
had been evacuated from their home to the hospitals, 210 
who had been evacuated to hospitals within the Fukushima 
prefecture, two with uncertain outcomes, and forty whose 
date of achievement of post-evacuation return were uncer-
tain were excluded. Finally, 531 patients, who were all 
evacuated to hospitals outside the prefecture, were 
included in the analysis.

Outcome

The main outcome of this study was the time from March 
11, 2011 to the date of achievement of return to Fukushima 
(survival time). Registered patients were traced from the 
onset of GEJE until July 31, 2019. The patients’ return to 
their hospitals or other community resources (e.g. “return-
ing home,” “group-home, care-house, and social rehabili-
tation center,” and “welfare facilities for elderly people”) 
(Ministry of Health Labour and Welfare [MHLW], 2014) 
within the Fukushima prefecture was defined as the 
achievement of post-evacuation return. Other events such 
as post-evacuation death or discharge to community 
resources outside the Fukushima prefecture accounted for 
the censoring.

Covariates

The covariates for the exploratory analysis, which may be 
associated with post-evacuation return, were the patients’ age 
on 11 March 2011, gender, psychiatric diagnoses, and physical 
complications. These information had been collected by the 
MPCT staffs using survey slips since 2012, when the registra-
tion of patients started, during visits to destination hospitals 
and hospitals where the evacuated patients had been admitted 
during the GEJE. Psychiatric diagnoses and physical compli-
cations were classified using the 10th revision of the 
International Statistical Classification of Diseases and Related 
Health Problems (ICD-10), which is the international standard 
of classification for physical/mental diseases. The psychiatric 
diagnoses were classified using the F codes in the ICD-10 as 
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follows: organic, including symptomatic and mental disorders 
(F00–09); mental and behavioral disorders due to psychoac-
tive substance use (F10–19); schizophrenia, schizotypal and 
delusional disorders (F20–29); mood (affective) disorders 
(F30–39); neurotic, stress-related, and somatoform disorders 
(F40–48); behavioral syndromes associated with physiologi-
cal disturbances and physical factors (F50–59); disorders of 
adult personality and behavior (F60–69); mental retardation 
(F70–79); and disorders of psychological development (F80–
89). Furthermore, epilepsy (G40–41) was classified as a psy-
chiatric disease since it was assessed and treated not only by 
neurologists or neurosurgeons but also by psychiatrists in 
Japan. Physical complications were also classified based on 
the ICD-10 as follows: certain infectious and parasitic diseases 
(A00–B99); neoplasms (C00–D48); diseases of the blood and 
blood-forming organs and certain disorders involving the 
immune mechanism (D50–89); endocrine, nutritional, and 
metabolic diseases (E00–90); diseases of the nervous system 
(G00–99, except for G40–41); diseases of the eye and adnexa 
(H00–59); diseases of the ear and mastoid process (H60–95); 
diseases of the circulatory system (I00–95); diseases of the 
respiratory system (J00–99); diseases of the digestive system 
(K00–93); diseases of the skin and subcutaneous tissue (L00–
99); diseases of the musculoskeletal system and connective 
tissue (M00–99); diseases of the genitourinary system 

(N00–99); and injury, poisoning, and certain other conse-
quences of external causes (S00–T98).

Statistical methods

In the exploratory analysis, the log-rank test was adopted, 
and univariable analysis was performed to estimate the 
effects of each covariate on the patients’ duration from the 
onset of the disasters to post-evacuation return. After con-
firming the factors associated with their outcome, multi-
variable analysis was performed using these factors in the 
Cox proportional hazard model. Statistical significance 
was set at p < .05. IBM SPSS Statistics for Windows, ver-
sion 25 (IBM Corp., Armonk, N.Y., USA) was used for the 
analyses, and R was used to produce the cumulative 
Kaplan–Meier curve.

Results

Basic characteristics of the participants and 
univariable analysis results

The description of the prepared participants’ backgrounds and 
the results of the univariable analysis are shown in Table 1. 
There is almost no gender deviation in this population. The 

Figure 1. Overview of the Matching Project for Community Transition (MPCT).
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mean of the patients’ age was 65.4 years old, and over half of 
the patients were diagnosed with F20–29. A total of 305 patients 
(57.4%) were able to return to Fukushima prefecture. Overall, 
the mean survival time was 1398.1 days (standard error [SE], 
58.5 days) (Figure 2). In the univariable analysis, the patients’ 
gender (p = .022), age (p < .001), psychiatric diagnoses of F20–
29 (p = .036), F60–69 (p = .046), F80–89 (p = .002), physical 
complications of A00–B99 (p = .046), C00–D48 (p = .037), 
G00 to 99 (except G40–41) (p < .001), and N00–99 (p = .025) 
were significantly associated with the duration from the onset 
of the disasters to the post-evacuation return.

Multivariable analysis

Table 2 shows the results of the multivariable analysis. The 
patients’ gender (male) (hazard ratio [HR] = 0.698, 95% 
confidence interval [CI] = 0.549–0.886), age (older) 
(HR = 0.984, 95% CI = 0.975–0.993), and psychiatric diag-
nosis of F20–29 (HR = 0.663, 95% CI = 0.511–0.861) 

showed lower HR and were significantly associated with 
the difficulties of post-evacuation return. In contrast, the 
psychiatric diagnosis of F80–89 (HR = 4.348, 95% 
CI = 1.029–18.366), physical complications of G00 to 99 
(except G40–41) (HR = 2.809, 95% CI = 1.858–4.249), and 
N00–99 (HR = 3.072, 95% CI = 1.244–7.589) showed 
higher HR and were significantly associated with the eases 
of post-evacuation return.

Discussion

Patients’ age

In this study, we confirmed the tendency of elderly evacu-
ees to show lower HR and have difficulties in returning to 
Fukushima prefecture. Therefore, their physical and social 
backgrounds must be considered more.

First, the post-evacuation mortality among the elderly 
evacuees may reflect this tendency. Since the mean age of 

Table 1. Basic characteristics of the participants and univariable analysis results (N = 531).

n (%) or Mean (SD) p-Value

Gender
 Male 270 (50.8) .022*
 Female 261 (49.2)
Age
 Mean (SD) 65.4 (14.6) <.001***
Psychiatric diagnosis
 F00–09. Organic, including symptomatic, mental disorders 152 (29.1) .976
 F11–19. Mental and behavioral disorders due to psychoactive substance use 28 (5.4) .410
 F20–29. Schizophrenia, schizotypal and delusional disorders 312 (59.7) .036*
 F30–39. Mood [affective] disorders 37 (7.1) .054
 F40–48. Neurotic, stress-related and somatoform disorders 6 (1.1) .089
 F50–59. Behavioral syndromes associated with physiological disturbances and physical factors 0 (0.0)  
 F60–69. Disorders of adult personality and behavior 2 (0.4) .046*
 F70–79. Mental retardation 44 (8.4) .767
 F80–89. Disorders of psychological development 2 (0.4) .002**
 G40–41. Epilepsy 25 (4.8) .081
Physical complication
 A00–B99. Certain infectious and parasitic diseases 12 (2.3) .046*
 C00–D48. Neoplasms 13 (2.4) .037*
 D50–89. Diseases of the blood and blood-forming organs and certain disorders involving the 
immune mechanism

5 (0.9) .387

 E00–90. Endocrine, nutritional and metabolic diseases 62 (11.7) .208
 G00–99. Diseases of nervous system (except G40–41. Epilepsy) 40 (7.5) <.001***
 H00–59. Diseases of the eye and adnexa 10 (1.9) .280
 H60–95. Diseases of the ear and mastoid process 1 (0.2) .254
 I00–95. Diseases of the circulatory system 60 (11.3) .531
 J00–99. Diseases of the respiratory system 17 (3.2) .096
 K00–93. Diseases of the digestive system 40 (7.5) .711
 L00–99. Diseases of the skin and subcutaneous tissue 4 (0.8) .765
 M00–99. Diseases of the musculoskeletal system and connective tissue 8 (1.5) .133
 N00–99. Diseases of genitourinary system 5 (0.9) .025*
 S00–T98. Injury, poisoning and certain other consequences of external causes 6 (1.1) .246

Note. Log-Rank test was adopted for the analysis. SD: standard deviation.
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Table 2. Multivariable analysis of the characteristics of the 
participants.

HR 95% CI p-Value

Gender (Male) 0.698 0.549–0.886 .003**
Age 0.984 0.975–0.993 <.001***
Psychiatric diagnosis
 F20–29. 0.663 0.511–0.861 .002**
 F60–69. 3.799 0.930–15.521 .063
 F80–89. 4.348 1.029–18.366 .046*
Physical complication
 A00–B99. 0.966 0.475–1.961 .923
 C00–D48. 0.487 0.180–1.314 .155
 G00–99. (except G40–41.) 2.809 1.858–4.249 <.001***
N00–99. 3.072 1.244–7.589 .015*

Note. Cox proportional hazards regression model was adopted for the 
analysis. HR = Hazard ratio; CI = Confidence interval.
*p < .05. **p < .005. ***p < .001.

Figure 2. A survival curve describing the cumulative probability of the post-evacuation return to Fukushima prefecture of 
psychiatric inpatients evacuated to hospitals outside the prefecture.

Japanese psychiatric hospital inpatients have gradually 
become older and older, treating their psychiatric symp-
toms and controlling their physical comorbidities have 
been required among psychiatric hospital practitioners 
(MHLW, 2009). Although the severity of the confirmed 
physical complications among the participants were 
unknown and the types of diseases were not associated in 
the difficulties of returning according to the analysis, 
elderly evacuees may not be able to be safely transported 
during disasters due to their aging-related complicated 
physical status.

Second, due to the aging and diminishing of the patients’ 
family relationships, staffs may have difficulties in receiv-
ing family supports and collaborating with them for the 
evacuated inpatients’ return to Fukushima. Due to the 
aging of the psychiatric inpatients with long length of stay 
(LOS) – over 30% of inpatients hospitalized in private 
psychiatric hospitals designated by the prefectural govern-
ment have 5 years or more LOS (MHLW, 2020) – previous 
relationships between the inpatients and their families 
have been decreasing. Simultaneously, the psychiatric hos-
pitals’ needs of supporting patients’ care as palliative med-
icine has been gradually debated in Japan (Araki et al., 
2016; Onaga & Asami, 2018; Urizaki & Araki, 2017). 
Hence, we could hypothesize that psychiatric hospitals’ or 
nearby healthcare facilities’ role in end-of-life caregiving 
may be reflected in providing terminal care for evacuated 
inpatients in evacuated areas.

Considering the latter one, there is no obvious evidence 
that all terminal care cases in psychiatric hospitals has 
been exactly based on the patients’ intention. Moreover, 
there are several unfavorable social aspects, which may be 
associated with psychiatric inpatients’ difficulties in real-
izing their wish for their terminal phase (e.g. patients’ 
abilities to show their will to desire palliative care, faded 
relationship between inpatients and their families, and 
general hospitals’ difficulties in receiving elderly psychiat-
ric patients for their palliative support) (Araki et al., 2016; 
Onaga & Asami, 2018). Thus, we should consider that 
there may be latent evacuees who may have hoped to die 
in their hometowns.
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Patients’ gender

In this analysis, we revealed that male patients, contrary to 
their female counterparts, tended to have difficulties in 
returning to the prefecture. First, although gender differences 
in clinical procedures and outcomes among the psychiatric 
patients depended on their diagnoses, which is difficult for us 
to discuss, we can hypothesize that some of the physical 
prognoses of the disorders may be associated with the 
patients’ availability in returning to their hometown. 
Furthermore, when we reviewed the procedure used by the 
MPCT, the ability of the patients to communicate well with 
the coordinators about their desires to return to their home-
town must also be considered. According to previous reports, 
some psychiatric diagnoses showed gender differences in 
their psychological symptoms which seemed to be associ-
ated with their capability of expressing their wills. This dis-
crepancy in physical and psychiatric backgrounds may have 
affected the results of the current analysis.

For instance, in schizophrenia and dementia – most of 
the population in this study were F00–09 (29.1%) and 
F20–29 (59.7%) – some researchers reported that male 
patients with schizophrenia had more negative symptoms 
and hostility than females (Wei et al., 2020; Xiang et al., 
2010). In addition, the general remission outcome in schiz-
ophrenia was better in females than in males (Carpiniello 
et al., 2012), which is consistent with the findings that 
male patients have more difficulties in talking to health 
staffs about their hopes.

On the other hand, with regards to dementia – the sec-
ond largest percentage in this population – a national study 
revealed that aggressiveness, which is one of the subtypes 
of the behavioral and psychological symptoms of demen-
tia (BPSD), was more frequent in male patients than in 
females (Kitamura et al., 2012). They also showed that 
favorable discharges were less likely in men. Another 
analysis indicated that male patients with dementia have 
longer LOS in hospitals than females and discussed male 
patients’ aggressive tendencies or lower cognitive scores 
due to the results (Kitamura et al., 2013). These behavioral 
and psychological vulnerabilities may reflect the difficul-
ties of male patients in showing their wills of post-evacua-
tion return. Meanwhile, a previous study focused more on 
the physical aspects and argued that the risk of falls of 
patients with dementia in health care facilities was 
increased more in males (Fernando et al., 2017), which 
may have contributed to this population’s difficulties in 
subsequent long-distance transportation.

However, one of the limitations of this study is a discus-
sion about this result may not be possible because the gen-
eral severities and complicated psychiatric symptoms of 
each patient were unknown.

Physical complication

Contrary to the association between the patients’ age and 
availability to return to Fukushima, some specific physical 

complications were detected as factors that had the ten-
dency of easing post-evacuation return. When debating 
these results, the social situations at that time in each type 
of diseases must be considered.

G00 to 99. Diseases of nervous system (except G40–41. Epi-
lepsy). After the analysis, over half of the patients classi-
fied as G00 to 99 patients were diagnosed with insomnia. 
The risk factors of post-disaster sleep disturbance among 
the population in the affected areas of the GEJE (e.g. men-
tal health issues and residing in evacuation centers) has 
been detected by reports from both within and outside 
Fukushima (Nakamura et al., 2020; Zhang et al., 2020). 
Moreover, reports that mentioned that social trusts had 
been associated with sleep disturbance among victims of 
the GEJE cannot be ignored (Matsumoto et al., 2014; 
Sugawara et al., 2020). Former cooperative relationships 
and trust among inpatients with longer LOS has been 
reported from the other psychiatric hospitals which suf-
fered from the earthquake (Japan Academy of Psychiatric 
and Mental Health Nursing, 2015). The current popula-
tion has two aspects – inpatients with mental disorders 
and evacuees – and both were revealed as factors that 
increased the risk of sleep disturbances after disasters. 
Thus, medical practitioners in the destination hospitals 
may consider moving patients with insomnia caused by 
these backgrounds to former environments as soon as 
possible.

N00–99. Diseases of genitourinary system. We also con-
firmed that over half of patients complicated with N00–99 
were classified into renal failure. In previous reports, we 
identified that patients with N00–99 tended to be evacu-
ated to hospitals within the Fukushima prefecture since the 
exacerbation of renal failure forced medical professions to 
evacuate them to hospitals as near as they could (Terui 
et al., 2021a). The increased mortality and possibility of 
exacerbation of chronic renal failure after the earthquakes 
during the GEJE were already reported (Tsukinoki et al., 
2018). Disaster preparedness for patients with renal fail-
ure, especially dialysis patients, is important (Kutner et al., 
2009). Two hypotheses must be considered. One is that 
staffs in the destination hospitals had made efforts for the 
return of patients to their hometown as soon as possible 
because they might have received medications based on 
their medical records in their former hospitals. Another 
hypothesis is that the existing patient registration network 
(Ando & Yamakawa, 2021) might affect their earlier post-
evacuation return, although the medications of these 
patients were unknown.

Psychiatric diagnosis

F80–89. Disorders of psychological development. Similar to 
physical complications, patients with disorders of psycho-
logical development tended to return to Fukushima earlier. 
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After the analysis, we confirmed that these patients were 
relatively younger in age (<40 years old) than the other 
participants.

Our previous report revealed that patients with F70–79 
mental retardation tended to be evacuated to hospitals 
within the Fukushima prefecture and that their expected or 
exacerbated challenging behavior (CB) might be associ-
ated with this tendency (Terui et al., 2021a). Patients with 
mental retardation and neurodevelopmental disorders 
often suffered from their unwanted CB. McGuire and 
Siegel (2018) also mentioned that youth with autism spec-
trum disorder (ASD) were commonly hospitalized because 
of their agitations, tantrums or self-injury behaviors – 
which had been regarded as CBs. Furthermore, treatments 
for CB are not mainly based on psychopharmacological 
therapies and have no prescriptions in general (e.g. behav-
ioral assessment and environmental adjustments) (Davis & 
Rispoli, 2018; Inoue, 2019). These approaches proceed 
with staffs who have reliable relationships with patients 
and were well-oriented in programs. Furthermore, massive 
and large-scale evacuation forced evacuees with ASD and 
practitioners to divide into different regions and stop ongo-
ing therapy program among them. Therefore, one of our 
most considerable hypotheses is that the medical staffs of 
destination hospitals realized the necessity of the patients’ 
return to their former environment as remedy and to con-
tinue their programs that are in-progress.

In addition to the therapeutic aspects mentioned, 
another concern is the efforts of the parents of these evacu-
ees for their earlier return to their hometown. According to 
domestic reports, the rates of parents whose positive 
moods are associated with their children with ASD – joy of 
parenting or recognition toward their children as treasures 
– have increased as children grow to adulthood (Japanese 
Association of Autism Support, 2008). Patients diagnosed 
with F80–89 were relatively younger (20–30 years old) 
than the patients with other diagnoses. Thus, the parents of 
this population would be more likely to be alive and more 
motivated to contribute to their children’s earlier return.

F20–29. Schizophrenia, schizotypal and delusional disor-
ders. Finally, the regression analysis showed that patients 
with F20–29 tended to have difficulties in returning to 
their hometown. According to the MPCT, evacuated psy-
chiatric inpatients had been given opportunities to tell 
whether they want to return to Fukushima every year. 
Therefore, one important concern is that whether the appli-
cable patients had considered the former hospitals and 
Fukushima as irreplaceable hometowns that they wanted 
to return to. Social inactivity and decreasing initiative 
associated with the long period of hospitalization has been 
called “institutionalism,” and comprehensive approaches 
are necessary discuss this (Liberakis, 1981; Verma et al., 
2017). Since the mean age of this participants is higher 

than the susceptible age of schizophrenia, many patients 
with schizophrenia might have longer LOS (Maeyama, 
2017). The issue of long LOS among psychiatric inpatients 
in Japan has been debatable (Organisation for Economic 
Co-operation and Development, 2014).

However, as mentioned previously, the participants’ 
ability to show their will to return was one of the key 
aspects of whether they could accomplish post-evacuation 
return to the prefecture in this study. The other hypothesis 
is that they could not sufficiently express their hope of 
return due to their own negative symptoms (e.g. emotional 
withdrawal, blunted affect, and apathy) which developed 
during their long-term hospitalization.

The other considerable reason of their difficulty in 
returning to their hometown is the exacerbation or destabi-
lization of psychotic symptoms due to the unintended and 
unwanted changes in their living environments during or 
after hospital evacuation. Specifically, temporarily and 
mandatorily stopping their pharmacotherapy because of 
evacuation might have effects on their psychiatric condi-
tions. During that time, sharing the evacuated inpatients’ 
information varied and depended on the hospitals. Yabe 
(2013) mentioned that many inpatients had been evacuated 
from their former hospitals with no hospital staffs or medi-
cal records, whereas the other inpatients’ prescribed drugs 
and records had been prepared by the medical practitioners 
of their admitted hospitals. Thus, the evacuated patients 
with schizophrenia, who had reached their destination hos-
pitals with no records and had not been able to receive 
sufficient remedy that the psychiatrists in their former hos-
pitals had prescribed, may not be able to maintain their 
psychotic status; therefore, it was difficult for them to 
return to their hometown stably (Japan Academy of 
Psychiatric and Mental Health Nursing, 2015).

Considering this unexpected discontinuation of phar-
macotherapy, we suggest the sharing of most recent medi-
cal records. Therefore, continuous and practical training of 
medical staffs with assumptions of immediate psychiatric 
hospital evacuation is essential (International Research 
Institute of Disaster Science, 2019). Furthermore, recent 
data-health efforts may enable practitioners in both the 
affected and evacuation destination hospitals to check 
patients’ health information during massive disasters in the 
future (Fujii et al., 2021). Another one is the administra-
tion routes of the antipsychotic drugs for stable and con-
tinuous treatments. Specifically, we recommend the 
long-acting injection (LAI) of antipsychotics more than 
their oral drugs since the risk of relapse after the with-
drawal of medication is lower; moreover, the period from 
discontinuation to relapse is longer among patients admin-
istered through LAI than orally (Markowitz et al., 2013; 
Weiden et al., 2017). However, the psychiatric medica-
tions of the participants during that time are unknown, 
which is one of the limitations of this study.
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Implications to future clinical practices

To the best of our knowledge, this is the first report that 
explored the physical and psychiatric backgrounds associ-
ated with the post-evacuation return of psychiatric inpa-
tients who experienced hospital evacuation due to massive 
complex disasters. Through this analysis, we were able to 
determine that the practitioners of the destination hospitals 
realized the necessity of returning evacuees to their home-
town due to the various – physical, psychological, and 
social – aspects of their condition, and this awareness had 
led to the easiness and earliness of the patients’ return. On 
the other hand, we suggest that grasping the patients’ 
future wills more politely is important when targeting such 
a specific population. Contrary to the general evacuees, 
some symptoms unique to psychiatric patients may func-
tion as barriers from making them express their hopes to 
return to their hometowns. Perceiving the necessity of an 
earlier return for the inpatients’ physical/mental conditions 
and providing support during their decision-making pro-
cess are both essential for the practitioners.

Meanwhile, we assessed the evacuees’ post-evacuation 
return to Fukushima, rather than their discharge to com-
munity transition which we consider a more desirable out-
come. As we explained earlier, the MPCT project has 
prioritized returning to hospitals in Fukushima as the pri-
mary stage of this step-by-step model for community lives. 
Although we described the first step in the manuscript, fur-
ther analysis is required of the discharge factors and com-
parisons between those outcomes and the current results.

Limitations

Nevertheless, one of the limitations of this study is that the 
information regarding each evacuee’s hopes to return to 
their home grounds were not included. As discussed previ-
ously, many patients’ LOS before the evacuation might be 
very long. Considering that they might have few opportu-
nities to be exposed outside the hospitals before the evacu-
ation, the patients’ expected return to their former hospitals 
may be questionable. This issue makes us debate whether 
simply returning to their former hospitals and continuing 
hospitalizations are desirable outcomes for patients. 
Second, since the participants in this study were all 
included in the MPCT, this study design did not assess the 
main effect of the project itself. Third, the detailed types of 
the patients’ psychological symptoms and severities of 
their psychiatric/physical diseases cannot be measured. 
Fourth, the patients’ socioenvironmental factors were also 
unidentified. For instance, the existence of cooperative 
families or community social capitals may accelerate not 
only the evacuees’ return to the hospitals but also subse-
quent community transitions. Finally, some discussions 
cannot be made due to the small number of cases among 
some psychiatric diagnoses and physical complications.

Conclusion

Despite these limitations, this study indicated the evacu-
ated psychiatric inpatients’ post-evacuation return and 
associated backgrounds, particularly their physical/psy-
chiatric status. Vulnerabilities, which are distinct to 
patients with psychiatric disorders and physical complica-
tions, must be considered by the staffs in the destination 
hospitals. Furthermore, continuous training for certain 
medical information-sharing during immediate evacua-
tion, providing treatments which have lower risks of inevi-
table discontinuation due to mandatory hospital evacuation, 
and politely comprehending the evacuees’ hopes of return-
ing are essential for the practitioners.

Acknowledgements

The authors are grateful to Ms. Tomoko ENDO and Ms. Kasumi 
NEMOTO (Fukushima prefectural government) for sharing the 
data of psychiatric inpatients who had been evacuated during the 
FDNPP accident. We would like to thank Editage (www.editage.
com) for the English language editing.

Availability of data and materials

We used the data provided by the Fukushima prefectural govern-
ment. As we have not received permission from the prefecture, 
we cannot share the materials.

Conflicts of interest

The authors declare that there are no conflicts of interest regard-
ing the publication of this paper.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
This study was funded by a Grant-in-Aid for Challenging 
Exploratory Research from the Ministry of Education, Culture, 
Sports, Science and Technology of Japan under the grant number 
17K19826.

Ethical approval

The Fukushima Medical University general ethics committee 
approved this research (No. 29389). This study was a joint 
research collaboration with the Fukushima prefectural govern-
ment, and the data was provided by the government. All the par-
ticipants’ data were anonymized; therefore, the informed-consent 
process was waived by the committee.

ORCID iD

Toshihiro Terui https://orcid.org/0000-0001-6247-8083

Reference

Ando, R., & Yamakawa, T. (2021). Japanese Association of 
Dialysis Physicians’ disaster information sharing network 
system. Japanese Journal of Clinical Dialysis, 37(8), 795–
800. https://doi.org/10.19020/CD.0000001803

www.editage.com
www.editage.com
https://orcid.org/0000-0001-6247-8083
https://doi.org/10.19020/CD.0000001803


Terui et al. 9

Araki, T., Urizaki, T., Fujisawa, Y., Okabe, K., & Masaoka, Y. 
(2016). Literature review regarding terminal care in psychi-
atric hospital and psychiatric ward in Japan. Osaka Medical 
College Journal of Nursing Research, 6, 113–121.

Bagaria, J., Heggie, C., Abrahams, J., & Murray, V. (2009). 
Evacuation and sheltering of hospitals in emergencies: 
A review of international experience. Prehospital and 
Disaster Medicine, 24(5), 461–467. https://doi.org/10.1017/
s1049023x00007329

Carpiniello, B., Pinna, F., Tusconi, M., Zaccheddu, E., & Fatteri, 
F. (2012). Gender differences in remission and recovery 
of schizophrenic and schizoaffective patients: Preliminary 
results of a prospective cohort study. Schizophrenia 
Research and Treatment, 2012, 576369. https://doi.
org/10.1155/2012/576369

Davis, T. N., & Rispoli, M. (2018). Introduction to the 
Special Issue: Interventions to reduce challenging behav-
ior among individuals with Autism Spectrum Disorder. 
Behavior Modification, 42(3), 307–313. https://doi.
org/10.1177/0145445518763851

Dosa, D., Hyer, K., Thomas, K., Swaminathan, S., Feng, Z., 
Brown, L., & Mor, V. (2012). To evacuate or shelter in 
place: Implications of universal hurricane evacuation poli-
cies on nursing home residents. Journal of the American 
Medical Directors Association, 13(2), 190.e1–197. https://
doi.org/10.1016/j.jamda.2011.07.011

Fernando, E., Fraser, M., Hendriksen, J., Kim, C. H., & Muir-
Hunter, S. W. (2017). Risk factors associated with falls 
in older adults with dementia: A systematic review. 
Physiotherapy Canada, 69(2), 161–170. https://doi.
org/10.3138/ptc.2016-14

Fujii, S., Nonaka, S., & Nakayama, M. (2021). Use of medi-
cal information and digital services for self-empowerment 
before, during, and after a major disaster. The Tohoku 
Journal of Experimental Medicine, 255(3), 183–194. https://
doi.org/10.1620/tjem.255.183

Gotoh, D., Kunii, Y., Terui, T., Hoshino, H., Kakamu, T., 
Hidaka, T., Fukushima, T., & Yabe, H. (2021). Markedly 
higher mortality among psychiatric inpatients mandatorily 
evacuated after the Fukushima Daiichi Nuclear Power Plant 
accident. Psychiatry and Clinical Neurosciences, 75(1), 
29–30. https://doi.org/10.1111/pcn.13158

Hicks, J., & Glick, R. (2015). A meta-analysis of hospital evacu-
ations: Overcoming barriers to effective planning. Journal 
of Healthcare Risk Management, 34(3), 26–36. https://doi.
org/10.1002/jhrm.21162

Igarashi, Y., Tagami, T., Hagiwara, J., Kanaya, T., Kido, N., 
Omura, M., Tosa, R., & Yokota, H. (2018). Long-term 
outcomes of patients evacuated from hospitals near the 
Fukushima Daiichi nuclear power plant after the Great East 
Japan earthquake. PLoS One, 13(4), e0195684. https://doi.
org/10.1371/journal.pone.0195684

Inoue, M. (2019). Assessments and interventions to address chal-
lenging behavior in individuals with intellectual disability 
and Autism Spectrum Disorder in Japan: A consolidated 
review. Yonago Acta Medica, 62(2), 169–181. https://doi.
org/10.33160/yam.2019.06.001

International Research Institute of Disaster Science. (2019). 
Disaster prevention and behavior at the time of disaster for 

psychiatric Hospital. http://www.irides-pudh.med.tohoku.
ac.jp/product/pdf/mental_hospital-tips/file01.pdf

Japan Academy of Psychiatric and Mental Health Nursing. 
(2015). Disaster Care Handbook for Nurses. https://www.
japmhn.jp/doc/carehandbook.pdf

Japanese Association of Autism Support. (2008). Current survey 
of people with autism over 40 years of age. http://zenjisya-
kyo.com/data/40koetatyousa.pdf

Kitamura, T., Kitamura, M., Hino, S., & Kurata, K. (2013). 
Predictors of time to discharge in patients hospitalized 
for behavioral and psychological symptoms of dementia. 
Dementia and Geriatric Cognitive Disorders Extra, 3(1), 
86–95. https://doi.org/10.1159/000350028

Kitamura, T., Kitamura, M., Hino, S., Tanaka, N., & Kurata, K. 
(2012). Gender differences in clinical manifestations and 
outcomes among hospitalized patients with behavioral and 
psychological symptoms of dementia. Journal of Clinical 
Psychiatry, 73(12), 1548–1554. https://doi.org/10.4088/
JCP.11m07614

Kreinin, A., Shakera, T., Sheinkman, A., Levi, T., Tal, V., & 
Polakiewicz, J. (2014). Evacuation of a mental health 
center during a forest fire in Israel. Disaster Medicine and 
Public Health Preparedness, 8(4), 288–292. https://doi.
org/10.1017/dmp.2014.53

Kutner, N. G., Muntner, P., Huang, Y., Zhang, R., Cohen, A. 
J., Anderson, A. H., & Eggers, P. W. (2009). Effect of 
Hurricane Katrina on the mortality of dialysis patients. 
Kidney International, 76(7), 760–766. https://doi.
org/10.1038/ki.2009.268

Liberakis, E. A. (1981). Factors predisposing to institutionalism. 
Acta Psychiatrica Scandinavica, 63(4), 357–366. https://
doi.org/10.1111/j.1600-0447.1981.tb00684.x

Maeyama, K. (2017). Efforts of the matching project for commu-
nity transition among psychiatric inpatients in Fukushima. 
Japanese Journal of Psychiatric Social Work, 48(1), 58–62.

Markowitz, M., Fu, D. J., Levitan, B., Gopal, S., Turkoz, I., 
& Alphs, L. (2013). Long-acting injectable paliperidone 
palmitate versus oral paliperidone extended release: A 
comparative analysis from two placebo-controlled relapse 
prevention studies. Annals of General Psychiatry, 12(1), 22. 
https://doi.org/10.1186/1744-859X-12-22

Matsumoto, S., Yamaoka, K., Inoue, M., & Muto, S. (2014). 
Social ties may play a critical role in mitigating sleep dif-
ficulties in disaster-affected communities: A cross-sectional 
study in the Ishinomaki area, Japan. Sleep, 37(1), 137–145. 
https://doi.org/10.5665/sleep.3324

McGuire, K., & Siegel, M. (2018). Psychiatric hospital treat-
ment of youth with autism spectrum disorder in the United 
States: Needs, outcomes, and policy. International Review 
of Psychiatry, 30(1), 110–115. https://doi.org/10.1080/0954
0261.2018.1433134

Ministry of Health, Labour and Welfare. (2009). Dealing with 
physical complication and the State of General Hospital 
Psychiatry. https://www.mhlw.go.jp/shingi/2009/05/dl/
s0521-3b.pdf

Ministry of Health, Labour and Welfare. (2014). Current situa-
tion of long-term inpatients with mental disorders. https://
www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengo-
kyokushougaihokenfukushibu-Kikakuka/0000046397.pdf

https://doi.org/10.1017/s1049023x00007329
https://doi.org/10.1017/s1049023x00007329
https://doi.org/10.1155/2012/576369
https://doi.org/10.1155/2012/576369
https://doi.org/10.1177/0145445518763851
https://doi.org/10.1177/0145445518763851
https://doi.org/10.1016/j.jamda.2011.07.011
https://doi.org/10.1016/j.jamda.2011.07.011
https://doi.org/10.3138/ptc.2016-14
https://doi.org/10.3138/ptc.2016-14
https://doi.org/10.1620/tjem.255.183
https://doi.org/10.1620/tjem.255.183
https://doi.org/10.1111/pcn.13158
https://doi.org/10.1002/jhrm.21162
https://doi.org/10.1002/jhrm.21162
https://doi.org/10.1371/journal.pone.0195684
https://doi.org/10.1371/journal.pone.0195684
https://doi.org/10.33160/yam.2019.06.001
https://doi.org/10.33160/yam.2019.06.001
http://www.irides-pudh.med.tohoku.ac.jp/product/pdf/mental_hospital-tips/file01.pdf
http://www.irides-pudh.med.tohoku.ac.jp/product/pdf/mental_hospital-tips/file01.pdf
https://www.japmhn.jp/doc/carehandbook.pdf
https://www.japmhn.jp/doc/carehandbook.pdf
http://zenjisyakyo.com/data/40koetatyousa.pdf
http://zenjisyakyo.com/data/40koetatyousa.pdf
https://doi.org/10.1159/000350028
https://doi.org/10.4088/JCP.11m07614
https://doi.org/10.4088/JCP.11m07614
https://doi.org/10.1017/dmp.2014.53
https://doi.org/10.1017/dmp.2014.53
https://doi.org/10.1038/ki.2009.268
https://doi.org/10.1038/ki.2009.268
https://doi.org/10.1111/j.1600-0447.1981.tb00684.x
https://doi.org/10.1111/j.1600-0447.1981.tb00684.x
https://doi.org/10.1186/1744-859X-12-22
https://doi.org/10.5665/sleep.3324
https://doi.org/10.1080/09540261.2018.1433134
https://doi.org/10.1080/09540261.2018.1433134
https://www.mhlw.go.jp/shingi/2009/05/dl/s0521-3b.pdf
https://www.mhlw.go.jp/shingi/2009/05/dl/s0521-3b.pdf
https://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihokenfukushibu-Kikakuka/0000046397.pdf
https://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihokenfukushibu-Kikakuka/0000046397.pdf
https://www.mhlw.go.jp/file/05-Shingikai-12201000-Shakaiengokyokushougaihokenfukushibu-Kikakuka/0000046397.pdf


10 International Journal of Social Psychiatry 00(0)

Ministry of Health, Labour and Welfare. (2020). Current situ-
ation of mental health and medical welfare. https://www.
mhlw.go.jp/content/12200000/000607971.pdf

Nakamura, Y., Suda, T., Murakami, A., Sasaki, H., Tsuji, I., 
Sugawara, Y., Nishizawa, M., Hatsugai, K., & Egawa, S. 
(2020). Sleep disturbance of evacuees in Minamisanriku 
Town after Great East Japan Earthquake: Risk Factors and 
Treatment. The Tohoku Journal of Experimental Medicine, 
251(3), 207–216. https://doi.org/10.1620/tjem.251.207

Nomura, S., Gilmour, S., Tsubokura, M., Yoneoka, D., Sugimoto, 
A., Oikawa, T., Kami, M., & Shibuya, K. (2013). Mortality 
risk amongst nursing home residents evacuated after the 
Fukushima nuclear accident: A retrospective cohort study. 
PLoS One, 8(3), e60192. https://doi.org/10.1371/journal.
pone.0060192

Okumura, T., & Tokuno, S. (2015). Case study of medical evacu-
ation before and after the Fukushima Daiichi nuclear power 
plant accident in the great east Japan earthquake. Disaster 
and Military Medicine, 1, 19. https://doi.org/10.1186/
s40696-015-0009-9

Onaga, K., & Asami, H. (2018). End-of-life care for psychiatric 
patients dying in psychiatric hospitals. Ishikawa Journal of 
Nursing, 15, 83–97.

Organisation for Economic Co-operation and Development. 
(2014). OECD Reviews of Health Care Quality: Japan. 
https://www.oecd.org/health/health-systems/Reviewof-
HealthCareQualityJAPAN_ExecutiveSummary.pdf

Rojek, A., & Little, M. (2013). Review article: Evacuating hospi-
tals in Australia: What lessons can we learn from the world 
literature? Emergency Medicine Australasia: EMA, 25(6), 
496–502. https://doi.org/10.1111/1742-6723.12160

Sugawara, Y., Tomata, Y., Sekiguchi, T., Yabe, Y., Hagiwara, 
Y., & Tsuji, I. (2020). Social trust predicts sleep disorder 
at 6 years after the Great East Japan earthquake: Data from 
a prospective cohort study. BMC Psychology, 8(1), 69. 
https://doi.org/10.1186/s40359-020-00436-y

Tanigawa, K., Hosoi, Y., Hirohashi, N., Iwasaki, Y., & Kamiya, 
K. (2012). Loss of life after evacuation: Lessons learned 
from the Fukushima accident. Lancet, 379(9819), 889–891. 
https://doi.org/10.1016/S0140-6736(12)60384-5

Terui, T., Kunii, Y., Hoshino, H., Kakamu, T., Hidaka, T., 
Fukushima, T., Anzai, N., Gotoh, D., Miura, I., & Yabe, H. 
(2021a). Determinants of the evacuation destination for psy-
chiatric hospital inpatients following the Fukushima nuclear 
disaster. International Journal of Disaster Risk Reduction, 
66, 102600. https://doi.org/10.1016/j.ijdrr.2021.102600

Terui, T., Kunii, Y., Hoshino, H., Kakamu, T., Hidaka, T., 
Fukushima, T., Anzai, N., Gotoh, D., Miura, I., & Yabe, H. 
(2021b). Long-term observation of mortality among inpa-
tients evacuated from psychiatric hospitals in Fukushima 
prefecture following the Fukushima nuclear disaster. 
Scientific Reports, 11(1), 14651. https://doi.org/10.1038/
s41598-021-94152-1

Thomas, J., & Lackey, N. (2008). How to evacuate a psychiat-
ric hospital: A Hurricane Katrina success story. Journal of 

Psychosocial Nursing and Mental Health Services, 46(1), 
35–40. https://doi.org/10.3928/02793695-20080101-13

Tsukinoki, R., Murakami, Y., Kawado, M., & Hashimoto, S. 
(2018). Comparison of standardised mortality ratios for 
renal failure before and after the 2011 Great East Japan 
Earthquake and Tsunami: An analysis of national vital sta-
tistics. BMJ Open, 8(12), e023435. https://doi.org/10.1136/
bmjopen-2018-023435

United Nations Office for Disaster Risk Reduction. (2015). 
Sendai Framework for Disaster Risk Reduction 2015-2030. 
https://www.undrr.org/publication/sendai-framework-dis-
aster-risk-reduction-2015-2030

Urizaki, T., & Araki, T. (2017). Literature review regarding 
developed country’s cases of terminal care in psychiat-
ric hospital and psychiatric ward. Osaka Medical College 
Journal of Nursing Research, 7, 146–155.

Verma, P. K., Chaudhury, S., & Patkar, P. (2017). Institutionalism 
in mental illnesses: A case report. Open Access Journal of 
Translational Medicine & Research, 1(2), 44–45. https://
doi.org/10.15406/oajtmr.2017.01.00010

Wei, C. W., Chen, Y. Q., Ma, M., Xiu, M. H., & Zhang, X. Y. 
(2020). Sex differences in the association of body mass index 
with symptoms and cognitive deficits in Chinese patients 
with chronic schizophrenia. Translational Psychiatry, 
10(1), 18. https://doi.org/10.1038/s41398-020-0717-x

Weiden, P. J., Kim, E., Bermak, J., Turkoz, I., Gopal, S., & 
Berwaerts, J. (2017). Does half-life matter after antipsy-
chotic discontinuation? A relapse comparison in schizo-
phrenia with 3 different formulations of paliperidone. 
Journal of Clinical Psychiatry, 78(7), e813–e820. https://
doi.org/10.4088/JCP.16m11308

Xiang, Y. T., Wang, C. Y., Weng, Y. Z., Bo, Q. J., Chiu, H. F., 
Zhao, J. P., Liu, T. Q., Chan, S. S., Lee, E. H., & Ungvari, 
G. S. (2010). Sex differences in patients with schizo-
phrenia: A prospective, multi-center study. Psychiatry 
Research, 177(3), 294–298. https://doi.org/10.1016/j.psy-
chres.2010.03.014

Yabe, H. (2013). Activities of the psychiatrists in Fukushima 
prefecture in response to the Great East Japan earthquake. 
Seishin Igaku, 55, 681–685.

Yanagawa, Y., Miyawaki, H., Shimada, J., Morino, K., Satoh, 
E. I., Ohtomo, Y., Ichihara, M., & Kondo, H. (2011). 
Medical evacuation of patients to other hospitals due 
to the Fukushima I nuclear accidents. Prehospital and 
Disaster Medicine, 26(5), 391–393. https://doi.org/10.1017/
S1049023X11006418

Zhang, W., Ohira, T., Maeda, M., Nakano, H., Iwasa, H., 
Yasumura, S., Ohtsuru, A., Harigane, M., Suzuki, Y., 
Horikoshi, N., Takase, K., Takahashi, A., Yabe, H., & 
Kamiya, K. (2020). The association between self-reported 
sleep dissatisfaction after the Great East Japan earthquake, 
and a deteriorated socioeconomic status in the evacua-
tion area: The Fukushima Health Management Survey. 
Sleep Medicine, 68, 63–70. https://doi.org/10.1016/j.
sleep.2019.09.004

https://www.mhlw.go.jp/content/12200000/000607971.pdf
https://www.mhlw.go.jp/content/12200000/000607971.pdf
https://doi.org/10.1620/tjem.251.207
https://doi.org/10.1371/journal.pone.0060192
https://doi.org/10.1371/journal.pone.0060192
https://doi.org/10.1186/s40696-015-0009-9
https://doi.org/10.1186/s40696-015-0009-9
https://www.oecd.org/health/health-systems/ReviewofHealthCareQualityJAPAN_ExecutiveSummary.pdf
https://www.oecd.org/health/health-systems/ReviewofHealthCareQualityJAPAN_ExecutiveSummary.pdf
https://doi.org/10.1111/1742-6723.12160
https://doi.org/10.1186/s40359-020-00436-y
https://doi.org/10.1016/S0140-6736(12)60384-5
https://doi.org/10.1016/j.ijdrr.2021.102600
https://doi.org/10.1038/s41598-021-94152-1
https://doi.org/10.1038/s41598-021-94152-1
https://doi.org/10.3928/02793695-20080101-13
https://doi.org/10.1136/bmjopen-2018-023435
https://doi.org/10.1136/bmjopen-2018-023435
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://www.undrr.org/publication/sendai-framework-disaster-risk-reduction-2015-2030
https://doi.org/10.15406/oajtmr.2017.01.00010
https://doi.org/10.15406/oajtmr.2017.01.00010
https://doi.org/10.1038/s41398-020-0717-x
https://doi.org/10.4088/JCP.16m11308
https://doi.org/10.4088/JCP.16m11308
https://doi.org/10.1016/j.psychres.2010.03.014
https://doi.org/10.1016/j.psychres.2010.03.014
https://doi.org/10.1017/S1049023X11006418
https://doi.org/10.1017/S1049023X11006418
https://doi.org/10.1016/j.sleep.2019.09.004
https://doi.org/10.1016/j.sleep.2019.09.004

