Fukushima J. Med. Sci.,
Vol. 68, No. 1, 2022

[Original article]

Psychologic distress and QOL in medical staff after a disaster :
A longitudinal 4-year study

Shoji Yabuki?, Kozue Takatsuki®, and Kazuo Ouchi”

DRehabilitation Center, Fukushima Medical University Hospital, Fukushima, Japan, ?Department of
Pain Medicine, Fukushima Medical University School of Medicine, Fukushima, Japan

(Received August 3, 2021, accepted January 13, 2022)

Abstract

Aiming to improve post-disaster care of medical staff, we conducted an early and ongoing assess-
ment of post-disaster psychologic distress and quality of life (QOL) in one center of a disaster-re-
sponse hospital. Twelve days after the Great East Japan Earthquake, as the Fukushima Daiichi Nu-
clear Power Plant crisis was unfolding, we began a survey to examine the physical and mental state
of medical staff to assess their motivation toward work. Surveys were administered in March 2011
(Survey 1), March 2012 (Survey 2), March 2013 (Survey 3), March 2014 (Survey 4), and March 2015
(Survey 5). Participants completed the Beck Depression Inventory (BDI), State-Trait Anxiety In-
ventory (STAI), EuroQol (EQ-5D), and MOS Short-Form 36-item Health Survey (SF-36). Al-
though BDI scores significantly improved over time following Survey 1, participants in their 30s had
significantly higher Survey 2 scores than those in their 40s/50s, and significantly higher Survey 3
scores than those in their 20s. STAI scores significantly improved over time following Survey
1. However, participants in their 30s had significantly higher Survey 3 scores than those in their
20s. SF-36

physical functioning, role physical, social functioning, role emotional, and mental health subscale

EQ-5D scores did not significantly vary among survey time points or age groups.
scores significantly improved over time. In conclusion, post-disaster longitudinal changes, includ-
ing recovery period, differed among age groups. Thus, age should be taken into account in longitu-
dinal evaluations of psychologic distress and QOL in medical staff after a disaster and, as more re-

cent events suggest, during a pandemic.
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of life (QOL) among different age groups and profes-

Introduction sions, including medical staff during and after a di-

On 11 March 2020, exactly 9 years after the
Great East Japan Earthquake, the World Health Or-
ganization announced that the spread of COVID-19
(SARS-CoV-2 infection) had become a pandem-
ic. This pandemic, in turn, has created a public
health disaster that has increased psychologic dis-
tress, including anxiety and depression, in the global
population™?, including medical staff®®. Under-
standing psychologic distress and changes in quality
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saster, may lead to better systems for addressing
personal consequences of disaster response and
post-disaster life®.

The Great East Japan Earthquake of 11 March
2011 initiated a complex disaster including a major
tsunami, multiple aftershocks, and an ongoing nucle-
ar power plant crisis. Psychologic distress was
subsequently observed in many Japanese people, as
nearly 20,000 were lost in the tsunami, and damage
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at the Fukushima Daiichi Nuclear Power Plant re-
sulted in substantial releases of radioactive materi-
al”. Even though medical staff in Fukushima gen-
erally had more knowledge about radiation than the
population at large, they, too, experienced disaster-
related anxiety. In the decade that followed, it has
been possible to examine longitudinal changes in
psychologic distress and quality of life (QOL)*?,
The purpose of this study was to assess longitudinal
changes in psychologic distress and QOL in medical
staff working in Fukushima Prefecture after the
Great East Japan Earthquake, associated tsunami,
and the Fukushima Daiichi Nuclear Power Plant ac-
cident, with the goal of generating data on how best
to follow-up with medical staff experiencing psycho-
logic distress and decreased QOL after a disas-
ter. Although the 2011 disaster and the 2020 COV-
ID-19 pandemic have different characteristics, they
share various individual and societal risk issues, risk
trade-offs, and measures to recognize and adapt to
these risks'”. The present findings may provide
useful information on how to follow-up with medical
staff experiencing psychologic distress and de-
creased QOL during or after a pandemic.

Subjects and methods

We conducted a survey to examine the physical
and mental state of medical staff after the disaster to
assess their motivation toward work. We explained
the purpose of the survey to staff and obtained their
verbal consent to participate in this minimal risk re-
search. The study received approval number 2020-
194 from the Ethics Committee of Fukushima Medi-
cal University, which is guided by local policy,
national law, and the World Medical Association
Declaration of Helsinki.

Participants were 19 medical staff working in
the Rehabilitation Center at Fukushima Medical
University Hospital, located about 60 km from the
Fukushima Daiichi Nuclear Power Plant. Already
equipped to deal with acute disease and trauma, this
hospital was among those in Fukushima Prefecture
specially designated for disaster response. Al-
though the hospital itself was not severely damaged,
its municipal water supply was interrupted, necessi-
tating extreme conservation measures during the
first week of disaster response. For close to a
month, routine outpatient care was suspended, and
patients with chronic conditions were evacuated to
facilities outside the disaster area. Emergency care
patients were received, treated, and, if necessary,
transferred, until routine hospital practice could be

resumed.

Radiation levels around the hospital were moni-
tored and disclosed to all staff. A brief peak, on par
with background radiation levels experienced in a
commercial jet at cruising altitude, was followed by
rapid exponential decay. Nevertheless, medical
staff were worried about exposure to continuous
low-dose radiation.

Participants were 10 men and 9 women, 36.9 +
12.3 years old (mean * standard deviation [SD]).
Five participants were in their 20s, eight were in
their 30s, three were in their 40s, and three were in
their 50s. Ten participants were physical thera-
pists, three were occupational therapists, two were
speech therapists, two were doctors, one was a
nurse, and one was a nursing assistant.  All partici-
pants had been working at the Rehabilitation Center
when the Great East Japan Earthquake and the Fu-
kushima Daiichi Nuclear Power Plant accident oc-
curred.

This prospective, observational study began 12
days after the disaster, and continued for 4 years,
with five surveys in total. The surveys were ad-
ministered in March 2011 (Survey 1), March 2012
(Survey 2), March 2013 (Survey 3), March 2014
(Survey 4), and March 2015 (Survey 5).

The survey questionnaires included the Beck
Depression Inventory (BDI), State-Trait Anxiety In-
ventory (STAI), EuroQol (EQ-5D), and MOS Short-
Form 36-item Health Survey (SF-36). The in-
formed consent process was conducted verbally,
with all center staff agreeing to participate.

BDI

This self-report questionnaire measures the
presence and severity of depression symp-
toms™'®. Higher scores indicate greater depres-
sion : minimal depression = 0-9, mild depression =
10-16, moderate depression = 17-29, and severe
depression = 30-63. License to use the question-
naire is available from the following companies in Ja-
pan : SACCESS BELL (http://www.saccessbb.
co.jp/), Chiba Test Center (http://www.chibatc.co.jp),
and Nihon Bunka Kagakusha (http:/www.nichibun.
€o.jp/).

STAI

This self-report questionnaire measures the
presence and severity of current symptoms of anxi-
ety and generalized propensity to be anx-
ious'”'. There are two subscales : the State Anx-
iety Scale (STAI-S) evaluates the current state of
anxiety, and the Trait Anxiety Scale (STAI-T) evalu-
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ates relatively stable aspects of anxiety prone-
ness. The score range for each subtest is 20-
80 ; higher scores indicate greater anxiety. A cut-
off point of 39-40 for the STAI-S has been suggested
to detect clinically significant symptoms. License
to use the questionnaire is available from the follow-
ing companies in Japan : SACCESS BELL (http://
www.saccessb5.co.jp/), Chiba Test Center (http:/
www.chibatc.co.jp), and Nihon Bunka Kagakusha
(http://www.nichibun.co.jp/).

EQ-5D

This questionnaire is a standardized non-dis-
ease-specific instrument for describing and evaluat-
ing health-related QOL**?. This instrument has
five dimensions (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression) with three
levels each. The descriptive system defines (3°) =
243 different states with utility scores that range
from 0.000-1.000. Higher scores indicate better
QOL. The questionnaire was used after registra-
tion with the EuroQol Office (https://euroqol.org).

SF-36

This questionnaire is a multi-item generic
health-related QOL survey intended to measure

“general health concepts not specific to any age, dis-
ease, or treatment group”*?*”. The SF-36 mea-
sures eight health domains : physical functioning
(PF), role physical (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF),
role emotional (RE), and mental health (MH). The
SF-36 also generates a physical component summa-
ry (PCS) score, a mental component summary
(MCS) score, and a role/social component summary
(RCS) score®™. The scale scores are calculated by
summing responses across scale items and then
transforming these raw scores to a 0-100 scale.
Computerized scoring algorithms are available and
can be used to produce norm-based T scores for
each scale (with a mean of 50 and SD of 10). High-
er scores indicate better health. SF-36 was used
under license between our institute and iHope QOL
(https://www.sf-36.jp/index.html).

Statistical analysis

We compared annual survey scores among the
following age groups : 20s (n = 5), 30s (n = 8), and
40s/50s (n = 6). First, we used the Friedman test
to analyze changes in BDI, STAI, EQ-5D, and SF-36
scores over time (Tables 1 and 2). The Wilcoxon
signed-rank test and Bonferroni correction were ap-

Table 1. Longitudinal changes in BDI, STAI, and EQ-5D scores during the 4-year period after the disaster
Age group Survey 1 Survey 2 Survey 3 Survey 4 Survey 5 Friedman’s test

BDI Total 10.3 (12.5)* 7.2 (69" 5.3(6.1) 5.7 (5.7) 4.2 (4.8)* $<0.01
20s 5.0 (4.3) 4.8 (4.2) 1.2 (1.3) 1.8(2.9) 1.4 (1.5) 0.01
30s 13.9 (16.8) 12.4 (7.4)" 9.5(7.3) 6.8 (6.5) 6.8 (6.1)" 0.02
40s/50s 9.8 (10.3) 2.3 (2.3) 3.0 (2.5) 7.5 (5.5) 3.2 (3.0) 0.07

STAI-S Total 51.2 (11.1)% 44.8 (8.8)° 42.2 (9.5) 40.9 (10.3)° 34.5 (6.9) $<0.001
20s 46.6 (5.9) 46.4 (8.4) 34.2 (3.9 39.8 (10.3) 31.0 (3.8) 0.02
30s 49.6 (15.1) 47.0 11.1) 49.1 (9.7) 38.8 (11.2) 37.0 (8.8) 0.03

40s/50s 57.0 (5.9) 1 40.5 (4.0) 39.7 (5.8) 44.7 (9.6) 34.2 (5.5)' $<0.01

STAI-T Total 47.9 (13.1)% 39.5(9.6) 40.5 (10.7) 37.5 (11.6)* 33.6 (9.1 $<0.001
20s 43.4 (5.9) 41.0 (8.3) 36.4 (8.4) 32.2 (6.6) 30.8 (9.2) 0.03
30s 48.6 (18.7) 41.9 (12.6) 45.4 (13.6) 37.4 (13.2) 35.8 (11.1) 0.10

40s/50s 50.8 (8.5)* 35.0 (4.1 37.3(5.5) 42.2 (12.2) 33.2 (6.4) $<0.01
EQ-5D Total 0.914 (0.153)  0.928 (0.134)  0.960 (0.099)  0.972 (0.085)  0.946 (0.110) 0.03
20s 1.000 (0.000)  1.000 (0.000)  1.000 (0.000)  1.000 (0.000)  1.000 (0.000) 1.00
30s 0.901 (0.209)  0.886 (0.175)  0.958 (0.120)  0.961 (0.110)  0.934 (0.125) 0.16
40s/50s 0.860 (0.109)  0.923 (0.120)  0.929 (0.111)  0.964 (0.087)  0.915 (0.132) 0.23

Data are shown as mean values (standard deviation).
BDI : Beck depression inventory, STAI : State-Trait Anxiety Inventory, STAI-S : State anxiety scale, STAI-T : Trait
anxiety scale, EQ-5D : EuroQoL utility score.
a-k : Wilcoxon signed-rank test and Bonferroni correction were performed after Friedman’s test.
a,b,e g hk:p<0.05

¢, d f,1,j: p<0.01
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Table 2. Longitudinal changes in SF-36 scores during the 4-year period after the disaster

Age group Survey 1 Survey 2 Survey 3 Survey 4 Survey 5 Friedman’s
test p-value

PF Total 54.8 (5.4)* 55.4 (4.8)" 54.6 (6.0) 55.8 (4.0)° 54.2 (6.0)" $<0.001
20s 55.7 (3.2) 56.4 (3.2) 57.8 (0.0) 57.8 (0.0) 57.1 (1.6) 0.02
30s 54.2 (7.7) 53.8 (6.8) 52.4 (8.4) 55.1 (3.7) 53.8 (7.6) 0.10
40s/50s 54.8 (3.5) 56.6 (1.9) 54.8 (3.5) 54.8 (5.8) 52.4 (5.9) 0.08

RP Total 50.1 (12.3)¢ 51.7 (13.0)' 54.1 (6.9)% 53.1 (5.9)° 52.4 (8.2)%® $<0.001
20s 49.1 (11.5) 55.7 (0.0) 55.7 (0.0) 55.7 (0.0) 55.7 (0.0) 0.01
30s 49.9 (15.2) 46.2 (19.4) 52.0 (10.6) 51.6 (7.9) 50.7 (9.9) 0.02
40s/50s 51.3 (10.9) 55.7 (0.0) 55.7 (0.0) 53.0 (5.3) 51.8 (9.5) 0.01
BP Total 55.4 (9.0) 55.3 (10.5) 54.7 (7.1) 54.6 (8.0) 54.2 (7.6) 0.05
20s 58.9 (3.9) 58.9 (3.9) 55.3 (6.3) 61.7 (0.0) 60.3 (3.2) 0.18
30s 54.8 (10.3) 54.7 (15.7) 57.9 (5.4) 54.5 (9.4) 55.6 (5.4) 0.04
40s/50s 53.2 (10.5) 53.2 (4.8) 50.0 (8.2) 48.7 (3.8) 47.2 (7.8) 0.60
GH Total 54.9 (10.7) 53.8 (10.6) 54.5 (10.9) 55.5 (10.0) 55.4 (10.4) 0.79
20s 58.4 (10.1) 59.1(7.7) 60.0 (8.7) 61.8 (6.7) 62.1 (8.7) 0.49
30s 52.4 (13.9) 47.6 (12.3) 48.6 (12.8) 54.2 (11.9) 49.9 (10.4) 0.14
40s/50s 55.3 (56.9) 58.5 (3.0) 58.0 (6.2) 52.2 (8.3) 57.1(8.8) 0.14
VT Total 47.0 (11.3) 48.9 (8.7) 50.3 (8.7) 52.4 (8.5) 54.7 (8.3) 0.05
20s 51.1(7.7) 44.7 (5.4)" 51.8 (3.7) 53.7 (6.2) 58.2 (4.9) 0.04
30s 45.8 (14.0) 48.2 (9.6) 45.8 (10.5) 54.2 (8.7) 50.6 (10.7) 0.12
40s/50s 45.0 (10.7) 54.3 (8.7) 55.2 (6.6) 48.8 (9.9) 57.4 (4.4) 0.02

SF Total 44.5 (17.5) 52.6 (9.6)' 52.3 (11.1) 52.9 (10.3)" 52.6 (8.6)" $<0.001
20s 51.9 (8.4) 57.0 (0.0) 57.0 (0.0) 57.0 (0.0) 55.7 (2.9) 0.01
30s 42.5 (20.9) 46.5 (12.9) 49.0 (16.4) 48.2 (15.0) 49.0 (12.3) 0.22
40s/50s 40.9 (19.0) 57.0 (0.0) 52.7 (5.3) 55.9 (2.6) 54.9 (3.3) 0.10

RE Total 45.1 (12.5) 52.3 (8.3)F 52.6 (10.4)' 52.3 (8.0)" 54.3 (5.4 $<0.001

20s 48.6 (11.2)° 56.1 (0.0) 56.1 (0.0) 56.1 (0.0) 56.1 (0.0)° $<0.01

30s 47.7 (14.3)" 47.7 (11.6)" 47.7 (15.3)" 48.8 (11.3) 51.9 (8.0)"" $<0.01

40s/50s 38.7 (10.3)" 55.4 (1.7) 56.1 (0.0) 54.0 (3.5) 56.1 (0.0)" »<0.01

MH Total 45.2 (14.4)° 49.4 (9.2)" 51.0 (9.0) 52.1(8.9) 54.5 (7.8)" $<0.01
20s 50.2 (7.3) 50.7 (6.5) 55.6 (4.1) 55.6 (7.0) 57.7 (8.1) 0.06
30s 44.8 (19.0) 46.1 (11.7) 44.8 (10.9) 49.8 (10.2) 51.2 (9.5) 0.13
40s/50s 41.5 (12.4)* 53.4 (6.2) 55.4 (2.2) 52.3(8.9) 56.3 (2.8)* 0.02
PCS Total 61.4 (10.7)" 56.8 (8.2) 56.1 (4.9) 56.2 (4.8) 53.6 (7.6)" 0.02
20s 59.5 (8.3) 59.5 (4.1) 57.2 (5.0) 60.1 (2.4) 58.6 (7.0) 0.99
30s 60.3 (8.5) 55.4 (11.8) 57.2 (4.5) 57.5 (4.0) 54.4 (5.1) 0.13
40s/50s 64.4 (15.5) 56.4 (3.9) 53.6 (5.3) 51.2(3.1) 48.6 (8.8) 0.07
MCS Total 48.3 (13.4) 49.7 (10.7) 50.5 (9.1) 52.4 (8.4) 54.6 (9.0) 0.15
20s 54.2 (5.7) 48.9(7.2) 53.8 (3.9) 56.3 (7.0) 59.3 (6.7) 0.17
30s 46.3 (17.5) 47.7 (12.4) 45.7 (12.1) 52.6 (10.0) 50.3 (11.0) 0.10
40s/50s 46.0 (12.0) 53.7 (6.9) 54.2 (3.6) 49.0 (6.6) 56.6 (5.4) 0.28
RCS Total 40.4 (17.2)¢ 49.6 (10.7) 50.9 (10.9) 50.0 (10.4) 51.0 (8.7)¢ 0.02
20s 43.4 (12.3) 53.7 (4.3) 53.5 (4.1) 51.1 (2.9) 50.3 (5.4) 0.05
30s 42.3 (18.4) 44.7 (14.7) 475 (16.3) 45.0 (14.0) 49.3 (12.1) 0.32
40s/50s 35.4 (20.7) 53.4 (2.4) 53.3 (3.6) 55.7 (5.4) 53.9 (5.2) 0.33

Data are shown as mean values (standard deviation).

SF-36 : MOS Short-Form 36-item Health Survey, PF : physical functioning, RP : role physical, BP : bodily pain,
GH : general health, VT : vitality, SF : social functioning, RE : role emotional, MH : mental health, PCS : physical com-
ponent summary, MCS : mental component summary, RCS : role/social component summary

a-x : Wilcoxon signed-rank test and Bonferroni correction were performed after Friedman’s test.

a,d, h,o,p,q,1s,tuv,x:p<0.05

b,¢c e f g1,k 1, mn w: p<0.01
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plied after the Friedman test to compare data from
the different surveys for each age group (Tables 1
and 2). The Mann-Whitney U test and Bonferroni
correction were applied after performing the Krus-
kal-Wallis test to compare scores among the age
groups (Tables 3 and 4). A p-value of less than 0.05
was considered statistically significant. All analy-
ses were performed using IBM SPSS statistical soft-
ware (version 26.0, SPSS Inc., Chicago, IL, USA).

Results

All participants completed the surveys at all an-
nual time points. Although two staff retired from
the hospital at age 60 during the survey period, they
continued living in Fukushima City, and their ques-
tionnaires were collected. None of the participants
discontinued working at the Rehabilitation Center
because of the Fukushima Daiichi Nuclear Power
Plant accident.

BDI

The mean total BDI score at Survey 1 was 10.3
points. The mean score improved with statistical
significance over time after Survey 1. Scores for
the participants in their 30s also significantly im-
proved over time (Table 1). However, the scores
for participants in their 30s were significantly higher
(i.e., worse) than those for participants in their
40s/50s in Survey 2 and those for participants in
their 20s in Survey 3 (Table 3, Figure 1).

STAI

The mean total STAI-S score at Survey 1 was
51.2 points. The score significantly improved over
time after Survey 1. The scores for participants in
their 40s/50s also significantly improved over time
(Table 1). However, the scores for participants in
their 30s were significantly higher (i.e., worse) than
those for participants in their 20s in Survey 3 (Table
3, Figure 2).

The mean total STAI-T score at Survey 1 was

Table 3. Intergenerational changes in BDI, STAI, and EQ-5D scores during the 4-year period after the
disaster
BDI/STAI/EQ-5D 20s 30s 40s/50s Kruskal-Wallis test p-value
Survey 1 BDI 5.0 (4.3) 13.9 (16.8) 9.8 (10.3) 0.73
STAI-S 46.6 (5.9) 49.6 (15.1) 57.0 (5.9) 0.11
STAI-T 43.4 (5.9) 48.6 (18.7) 50.8 (8.5) 0.58
EQ-5D 1.000 (0.000)  0.901 (0.209)  0.860 (0.109) 0.11
Survey 2 BDI 4.8 (4.2) 12.4 (7.4) 2.3 (2.3)° 0.01
STAI-S 46.4 (8.4) 47.0 (11.1) 40.5 (4.0) 0.46
STAI-T 41.0 (8.3) 41.9 (12.6) 35.0 (4.1) 0.40
EQ-5D 1.000 (0.000)  0.886 (0.175)  0.923 (0.120) 0.32
Survey 3 BDI 1.2 (1.3)° 9.5 (7.3)" 3.0(2.5) 0.01
STAI-S 34.2 (3.9 49.1 (9.7)° 39.7 (5.8) 0.04
STAI-T 36.4 (8.4) 45.4 (13.6) 37.3 (5.5) 0.22
EQ-5D 1.000 (0.000)  0.958 (0.120)  0.929 (0.111) 0.38
Survey 4 BDI 1.8 (2.9) 6.8 (6.5) 7.5 (5.5) 0.17
STAI-S 39.8 (10.3) 38.8(11.2) 44.7 (9.6) 0.62
STAI-T 32.2 (6.6) 37.4 (13.2) 42.2 (12.2) 0.20
EQ-5D 1.000 (0.000)  0.961 (0.110)  0.964 (0.087) 0.68
Survey 5 BDI 1.4 (1.5) 6.8 (6.1) 3.2 (3.0) 0.16
STAI-S 31.0 (3.8) 37.0 (8.8) 34.2 (5.5) 0.27
STAI-T 30.8 (9.2) 35.8 (11.1) 33.2 (6.4) 0.67
EQ-5D 1.000 (0.000)  0.934 (0.125)  0.915 (0.132) 0.40

Data are shown as mean values (standard deviation).
BDI : Beck depression inventory, STAI : State-Trait Anxiety Inventory, STAI-S : State anxiety scale,

STAI-T : Trait anxiety scale, EQ-5D : EuroQoL utility score.

a, b, ¢ : Mann-Whitney U test and Bonferroni correction were performed after Kruskal-Wallis test.
a,b,c: p<0.05
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Table 4. Intergenerational changes in SF-36 scores during the 4-year period after the disaster

SF-36 20s 30s 40s/50s Kruskal-Wallis test p-value
Survey 1 PF 55.7 (3.2) 54.2 (7.7) 54.8 (3.5) 0.81
RP 49.1 (11.5) 49.9 (15.2) 51.3 (10.9) 0.74
BP 58.9 (3.9) 54.8 (10.3) 53.2 (10.5) 0.70
GH 58.4 (10.1) 52.4 (13.9) 55.3(5.9) 0.62
VT 51.1(7.7) 45.8 (14.0) 45.0 (10.7) 0.56
SF 51.9 (8.4) 42.5(20.9) 40.9 (19.0) 0.73
RE 48.6 (11.2) 47.7 (14.3) 38.7 (10.3) 0.19
MH 50.2 (7.3) 44.8 (19.0) 41.5 (12.4) 0.54
PCS 59.5 (8.3) 60.3 (8.5) 64.4 (15.5) 0.86
MCS 54.2 (5.7) 46.3 (17.5) 46.0 (12.0) 0.63
RCS 43.4(12.3) 42.3 (18.4) 35.4 (20.7) 0.68
Survey 2 PF 56.4 (6.2) 53.8 (6.8) 56.6 (1.9) 0.76
RP 55.7 (0.0) 46.2 (19.4) 55.7 (0.0) 0.23
BP 58.9 (3.9) 54.7 (15.7) 53.2 (4.8) 0.13
GH 59.1(7.7) 47.6 (12.3) 58.5 (3.0) 0.09
vT 44.7 (5.4) 48.2 (9.6) 54.3 (8.7) 0.21
SF 57.0 (0.0) 46.5 (12.9) 57.0 (0.0) 0.04
RE 56.1 (0.0) 47.7 (11.6) 55.4 (1.7) 0.23
MH 50.7 (6.5) 46.1 (11.7) 53.4 (6.2) 0.40
PCS 59.5 (4.1) 55.4 (11.8) 56.4 (3.9) 0.62
MCS 48.9 (7.2) 47.7 (12.4) 53.7 (6.9) 0.47
RCS 53.7 (4.3) 44.7 (14.7) 53.4 (2.4) 0.27
Survey 3 PF 57.8 (0.0) 52.4 (8.4) 54.8 (3.5) 0.08
RP 55.7 (0.0) 52.0 (10.6) 55.7 (0.0) 0.50
BP 55.3 (6.3) 57.9 (5.4) 50.0 (8.2) 0.14
GH 60.0 (8.7) 48.6 (12.8) 58.0 (6.2) 0.22
VT 51.8 (3.7) 45.8 (10.5) 55.2 (6.6) 0.25
SF 57.0 (0.0) 49.0 (16.4) 52.7 (5.3) 0.27
RE 56.1 (0.0) 47.7 (15.3) 56.1 (0.0) 0.10
MH 55.6 (4.1) 44.8 (10.9) 55.4 (2.2) 0.08
PCS 57.2 (5.0) 57.2 (4.5) 53.6 (5.3) 0.33
MCS 53.8 (3.9 45.7 (12.1) 54.2 (3.6) 0.24
RCS 53.5 (4.1) 47.5 (16.3) 53.3 (3.6) 0.96
Survey 4 PF 57.8 (0.0) 55.1(3.7) 54.8 (5.8) 0.21
RP 55.7 (0.0) 51.6 (7.9) 53.0 (56.3) 0.42
BP 61.7 (0.0)* 54.5 (9.4) 48.7 (3.8)" 0.01
GH 61.8 (6.7) 54.2 (11.9) 52.2 (8.3) 0.25
VT 53.7 (6.2) 54.2 (8.7) 43.8 (9.9) 0.72
SF 57.0 (0.0) 48.2 (15.0) 55.9 (2.6) 0.25
RE 56.1 (0.0) 48.8 (11.3) 54.0 (3.5) 0.29
MH 55.6 (7.0) 49.8 (10.2) 52.3 (8.9 0.60
PCS 60.1 (2.4)° 57.5 (4.0) 51.2 (30.1) 0.01
MCS 56.3 (7.0) 52.6 (10.0) 49.0 (6.6) 0.22
RCS 51.1(2.9) 45.0 (14.0) 55.7 (5.4) 0.22
Survey 5 PF 57.1(1.6) 53.8 (7.6) 52.4 (5.9) 0.28
RP 55.7 (0.0) 50.7 (9.9) 51.8 (9.5) 0.51
BP 60.3 (3.2)° 55.6 (5.4) 47.2 (7.8)° 0.01
GH 62.1 (8.7) 49.9 (10.4) 57.1(8.8) 0.19
vT 58.2 (4.9) 50.6 (10.7) 57.4 (4.4) 0.23
SF 55.7 (2.9) 49.0 (12.3) 54.9 (3.3) 0.62
RE 56.1 (0.0) 51.9 (8.0) 56.1 (0.0) 0.23
MH 57.7 (8.1) 51.2 (9.5) 56.3 (2.8) 0.30
PCS 58.6 (7.0) 54.4 (5.1) 43.6 (8.8) 0.07
MCS 59.3 (6.7) 50.3 (11.0) 56.6 (5.4) 0.12
RCS 50.3 (5.4) 49.3 (12.1) 53.9 (5.2) 0.66

Data are shown as mean values (standard deviation).
SF-36 : MOS Short-Form 36-item Health Survey, PF : physical functioning, RP : role physical, BP : bodily
pain, GH : general health, VT : vitality, SF : social functioning, RE : role emotional, MH : mental health,
PCS : physical component summary, MCS : mental component summary, RCS : role/social component

summary

a, b, ¢ : Mann-Whitney U test and Bonferroni correction were performed after Kruskal-Wallis test.

a,b,c: p<0.01
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Fig. 1. Longitudinal changes in BDI score
The scores for participants in their 30s were sig-
nificantly higher (i.e., worse) than those for partic-
ipants in their 40s/50s in Survey 2 and those for
participants in their 20s in Survey 3.
We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
BDI: Beck Depression Inventory

STAI-S score
60

40
30
20
* p<0.05
10
0
Surveyl Survey2 Survey3 Survey4 Surveyb

~e20s ——30s -+ 40s/50s

Fig. 2. Longitudinal changes in STAI-S scores
The scores for participants in their 30s were sig-
nificantly higher (i.e., worse) than those for partic-
ipants in their 20s in Survey 3.
We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
STAI-S : State-Trait Anxiety Inventory-State

47.9 points. This score significantly improved over
time after Survey 1. The score for participants in
their 40s/50s also significantly improved over time
(Table 1). There were no significant differences
between the age groups (Table 3, Figure 3).

EQ-5D

The mean EQ-5D score in Survey 1 was 0.914.
This score was stable and did not significantly
change with time (Table 1). Additionally, there

were no significant differences among age groups
(Table 3, Figure 4).
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Fig.3 Longitudinal changes in STAI-T scores
There were no significant differences among the
age groups.
We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
STAI-T: State-Trait Anxiety Inventory-Trait
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Fig. 4 Longitudinal changes in EQ-5D scores
There were no significant differences among the
age groups.
We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
EQ-5D : EuroQol-5 dimensions

SF-36

The total subscale scores for PE, RP, SE RE,
and MH significantly improved over time after Sur-
vey 1. VT scores among participants in their 20s
and RE scores among those in their 20s, 30s, and
40s/50s significantly improved over time. Addition-
ally, PCS and RCS scores significantly improved
over time (Table 2).

A comparison between the age groups showed
that BP scores among participants in their 40s/50s
were significantly lower (i.e., worse) than those
among participants in their 20s in Survey 4 and
those in their 30s in Survey 5 (Table 4, Figure
5). The Survey 4 PCS scores were also significant-
ly lower among participants in their 40s/50s than
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among participants in their 20s (Table 4, Figure 6).

Discussion

This longitudinal study on psychologic distress
and QOL in medical staff after a disaster demon-
strated a tendency toward recovery. However,
there were differences among age groups in some
longitudinal changes, such as the recovery period.

Psychologic distress

Disasters, such as pandemics or nuclear power
plant accidents, are likely to affect mental health in

SF-36 BP score
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Fig.5 Longitudinal changes in SF-36 BP scores
BP scores for participants in their 40s/50s were
significantly lower (i.e., worse) than those for par-
ticipants in their 20s in Survey 4 and Survey 5.
We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
SF-36 : MOS Short-Form 36-item Health Survey
BP: bodily pain
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Fig. 6. Longitudinal changes in SF-36 PCS scores
PCS scores in Survey 4 were significantly lower
among participants in their 40s/50s compared with
participants in their 20s.

We applied a Mann-Whitney U test and Bonferroni
correction after conducting a Kruskal-Wallis test.
SF-36 : MOS Short-Form 36-item Health Survey
PCS : physical component summary

affected populations in general and medical staff in
particular. Several studies have assessed mental
health in public health nurses®” and disaster medical
assistance team members?®?”. However, these
cross-sectional studies did not examine changes in
mental health over time.

Several longitudinal studies have examined
changes in mental health in caregivers and residents
in Fukushima Prefecture. Fujitani ef al. reported
that a substantial number of caregivers working in
Fukushima Prefecture exhibited signs of emotional
exhaustion, feelings of low personal accomplish-
ment, and psychologic distress 2 years after the Fu-
kushima Daiichi Nuclear Power Plant disas-
ter'”. Oe et al. reported that 3 years after the
Fukushima Daiichi Nuclear Power Plant accident,
the prevalence of general psychologic distress
among residents in the evacuation zone was higher
in both men and women, compared with normal Jap-
anese levels in non-disaster settings'”. In addition,
Orui et al. reported that evacuees and residents from
the area affected by the Fukushima Daiichi Nuclear
Power Plant accident exhibited signs of delayed
mental health recovery 7 years after the disas-
ter'?. These results suggest that disaster-related
negative effects on mental health can persist for
several years or more. Our results for medical staff
indicate that disaster-related depression and anxiety
significantly improved over time. However, recov-
ery was delayed among participants in their 30s
compared with participants in their 20s and 40s/50s.
This may reflect the likelihood that those in their
30s have young families that either evacuated while
medical workers remained, or, if families stayed to-
gether, there may have been greater concerns about
exposure to low-dose radiation. BDI and STAI
scores at 3 years (Survey 4) and 4 years (Survey 5)
after the disaster were not significantly differ-
ent. Thus, follow-up assessments of psychologic
distress in medical staff should be continued for at
least 3 years, especially for participants in their
30s. Risk factors associated with distress mea-
sures during the COVID-19 pandemic include fe-
male gender, younger age (<40 years), and frequent
exposure to social media/news about COVID-19%”,

Kohzaki et al. administered a questionnaire sur-
vey to citizens, doctors, and medical students both
inside and outside Fukushima in 2011 and 2013V,
They reported that medical students who had re-
cently studied radiation biology showed much less
ongoing anxiety compared with other groups. This
suggests that appropriate knowledge of the risks as-
sociated with a disaster can help to reduce anxiety.
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QOL

QOL, as evaluated by the EQ-5D, was relative-
ly high 12 days after the disaster (Survey 1) and did
not change over the following 4 years. However,
scores on five of the eight SF-36 subscales, as well
as the RCS score, significantly improved over
time. In contrast, the PCS score significantly de-
creased over time. Participants in their 40s/50s
obtained significantly lower BP and PCS scores
compared with participants in their 20s. These
findings suggest that the SF-36 is able to evaluate
health-related QOL in greater detail than the EQ-
5D. Furthermore, among participants in their
40s/50s, physical QOL decreased over time, al-
though mental QOL significantly improved. How-
ever, this decline in physical-health QOL among
participants in their 40s/50s may have more to do
with physiological changes related to aging®®.
Khachadourian et al. examined the associations be-
tween demographic characteristics, trauma expo-
sure, and psychosocial variables in terms of QOL 23
years after the 1988 Spitak earthquake in Arme-
nia®®. They found that older age, current depres-
sion, post-traumatic stress disorder, and anxiety
were negatively associated with QOL. These data
indicate that age is an important factor in disaster
responses, and that long-term follow-up assess-
ments of QOL should be conducted in affected indi-
viduals.

There are several limitations to the present
study. First, the number of participants was small,
and came from a single institution’s rehabilitation
center. Second, the follow-up period was not par-
ticularly long for evaluating post-disaster changes in
mental health and QOL. Third, the versions of the
questionnaires used in this study were not the most
recent. The EQ-5D has been updated to the EQ-
5D-5L** and the BDI to the BDI-II*®. Fourth, this
study did not include medical staff working directly
in disaster response or radiation emergency medi-
cine, who may have experienced different psycho-
logic trajectories. Fifth, we did not include a con-
trol group. To demonstrate more conclusively that
the disaster had a direct effect on participants, a
comparison group that was not exposed to the disas-
ter would be needed. Finally, in this study, we did
not evaluate participants’ families. Psychologic
distress experienced by family members may affect
the mental health of participants. Further studies
that include family members are needed to more ac-
curately evaluate the effect of disasters on medical
staff.

The authors believe that the strengths of the
study are the following. First, the survey involved
multiple assessment tools. Second, it was rapidly
implemented at a hospital directly affected by the
Great East Japan Earthquake and directly involved
in responding to the combined earthquake, tsunami,
and nuclear crisis. Third, although limited to a sin-
gle center at a single institution, a conscientious in-
formed consent process secured 100% participation
across the full spectrum of professions employed by
the center. Fourth, voluntary participation was
sustained throughout 5 annual surveys, even among
staff who retired during the observation period.

In conclusion, a compound disaster can affect
levels of psychologic distress and QOL among medi-
cal staff, including those not directly involved in di-
saster response. The finding that longitudinal
changes such as recovery period differed among age
groups leads us to believe that age is an important
consideration in the pathology of psychologic dis-
tress and in the pathway to improving QOL in medi-
cal staff after a disaster. We dare to imagine that
our study will inspire readers to anticipate the need
for similar post-disaster investigations, in order pro-
ceed with similar speed, larger cohorts, and appro-
priate control groups.
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