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Figure 1.
heart failure (HF).
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Kaplan-Meier survival curves for (A) all-cause death, (B) cardiovascular death and (C) hospitalization for worsening

several covariates were estimated using the Cox proportional
hazard model, including interaction terms using the same
variables chosen with the stepwise method. P-value for inter-
action <0.1 was considered to be statistically significant. All
calculations were performed using SPSS 22.0 for Windows
and R version 3.0.2.

Results

Baseline DCM Patient Characteristics

There were no significant differences in age, prevalence of
male sex, heart rate, blood pressure or any other laboratory
findings between the CHART-1 and the CHART-2 Studies
(Table 1). In the echocardiography data, LVEF was more
preserved and LVDd and LV end-systolic diameter were
smaller in the CHART-2 patients. The prevalence of hyperten-
sion, dyslipidemia and diabetes mellitus was all increased
from CHART-1 to CHART-2. While RAST use was similar at
enrollment, the use of B-blockers and aldosterone antagonists
was increased and use of loop diuretics and digitalis was
decreased in CHART-2. Implantable cardioverter defibrillator/
cardiac resynchronization therapy defibrillator (ICD/CRT-D)
were more frequently used in CHART-2.

Incidence of Death and HF in DCM Patients

A total of 106 patients died during the 3-year follow-up (44 in
CHART-1 and 62 in CHART-2). Crude 3-year mortality was
significantly decreased from 14% in CHART-1 to 9% in
CHART-2 (hazard ratio [HR], 0.60; 95% CI: 0.49-0.81,
P=0.011; Figure 1A). Three-year cardiovascular death rate
was also improved from 12% (n=32) in CHART-1 to 4.5%
(n=37) in CHART-2 (HR, 0.37; 95% CI: 0.23-0.59, P<0.001;
Figure 1B). Hospitalization for worsening HF was noted in
184 patients (69 in CHART-1 and 115 in CHART-2). Three-
year HF admission rate was significantly decreased from 23%
in CHART-1 to 16% in CHART-2 (HR, 0.69; 95% CI: 0.51-
0.93, P=0.015; Figure 1C). After adjustment of the following
variables, including systolic blood pressure, hypertension, age,
LVEEF, BNP, BMI, eGFR, p-blocker, and aldosterone antago-

nist, HR for each category was as follows: all-cause death,
HR=0.60 (95% CI: 0.34—1.04, P=0.069), cardiovascular death,
HR=0.26 (95% CI: 0.14-0.50, P<0.001) and HF admission,
HR=0.90 (95% CI: 0.59-1.37, P=0.632).

Mode of Death in DCM Patients

Among the total 44 deaths in the CHART-1 Study, there were
37 cardiovascular deaths (84.1%) and 5 non-cardiovascular
deaths (11.4%; Figure 2). The causes of the remaining 2
deaths were unknown. Among the total 62 deaths in CHART-
2, 32 (51.6%) were cardiovascular deaths and 23 (37.1%)
were non-cardiovascular deaths, while the causes of the
remaining 7 deaths were unknown. Among the cardiovascular
deaths, sudden death rate was significantly decreased from
5.2% in CHART-1 to 0.4% in CHART-2 (P<0.001). Incidence
of death due to HF (from 5.6% to 3.2%, P=0.062) and stroke
(from 1.0% to 0.4%, P=0.257) was non-significantly decreased,
whereas non-cardiovascular death rate tended to increase
(from 1.6% to 3.2%, P=0.107).

Predictors of All-Cause Death

Table 2 list the results of the multivariate Cox proportional
hazard model for all-cause death. In CHART-1, 4 variables
(age >70 years, NYHA III/IV, BNP >220 pg/ml and aldoste-
rone antagonist) were selected using the stepwise multivariate
Cox model, in which BNP >220pg/ml and the use of aldoste-
rone antagonist were significantly associated with all-cause
death (Table 2A). In CHART-2, 7 variables (hypertension,
age >70 years, LVEF <40%, BNP >220pg/ml, BMI <18.5kg/m?,
eGFR <50ml-min'-1.73m2 and f-blocker) were selected,
and hypertension, age >70 years, LVEF <40%, BNP 2220 pg/ml
and B-blocker were significantly associated with all-cause
death. The final model identified several factors that were
significantly associated with decreased incidence of 3-year
death, including NYHA [II/IV, age =70 years, BNP >220pg/ml,
BMI <18.5kg/m? and use of aldosterone antagonist in the
CHART-1 Study, and age =70 years, BNP 2220 pg/ml, eGFR
<50ml-min'-1.73m=2, and LVEF <40% in the CHART-2
study (Table 2B). We further examined the differences in
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Figure 2. Mode of death in dilated cardiomyopathy (DCM) patients (3-year death rate).

Table 2. Prognostic Factors of All-Cause Death in DCM Patients

All-cause death (3-year death) CHART-1 sl
HR 95% CI P-value HR 95% ClI P-value
A. Multivariate Cox models by using stepwise method

Age 270 years 2.25 1.01-4.98 0.046 1.85 1.06-3.25 0.032
BNP <220 pg/ml 0.37 0.16-0.84 0.017 0.21 0.11-0.40 <0.001
Aldosterone antagonists 4.64 2.15-9.99 <0.001

NYHA /v 2.21 0.94-5.18 0.068

Hypertension 0.48 0.28-0.84 0.010
LVEF >40% 0.49 0.27-0.91 0.023
BMI <18.5kg/m? 1.89 0.90-3.99 0.094
eGFR <50ml-min-1-1.73m2 1.72 0.95-3.12 0.072
B-blockers 0.34 0.19-0.61 <0.001

B. Multivariate Cox models

Hypertension 0.82 0.39-1.72 0.604 0.52 0.30-0.91 0.021
NYHA I/IV 2.47 1.12-5.43 0.024 1.19 0.63-2.27 0.587
Age =70 years 2.72 1.32-5.58 0.006 1.81 1.04-3.16 0.037
BMI <18.5kg/m? 0.12 0.02-0.91 0.040 1.94 0.92—-4.11 0.082
BNP <220 pg/ml 0.39 0.18-0.85 0.018 0.22 0.12-0.41 <0.001
eGFR <50ml-min-'-1.73m-2 1.81 0.86-3.80 0.116 1.83 1.01-3.33 0.047
LVEF >40% 1.12 0.54-2.38 0.749 0.52 0.28-0.97 0.040
B-blockers 0.87 0.42-1.86 0.700 0.35 0.19-0.64 0.001
Aldosterone antagonists 3.18 1.59-6.35 <0.001 1.34 0.78-2.31 0.295

HR, hazard ratio. Other abbreviations as in Table 1.
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Figure 3. Forest plots for (A) overall survival and (B) incidence of heart failure in each subgroup (multivariate Cox proportional
hazard model). BNP, brain natriuretic peptide; eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction;
NYHA, New York Heart Association.
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Table 3. Prognostic Impact of Medications in DCM Patients

HR

0.59

0.65

0.94
1.42

0.52

0.61

1.75

1.62

3.28
4.55

1.45
1.20

95% Cl P-value
0.41-0.88 0.009
0.48-0.89 0.007
0.52-1.70 0.838
0.78-2.59 0.254
0.30-0.88 0.015
0.42-0.87 0.006
1.20-2.57 0.004
1.19-2.20 0.002
1.81-5.96 <0.001
2.44-8.47 <0.001
0.88-2.39 0.144
0.83-1.72 0.332

DCM, dilated cardiomyopathy; IPTW, inverse probability weighting.

3-year mortality between CHART-1 and CHART-2 in the
subgroups according to the cut-offs used in the Cox model. As
a result, 3-year survival was better in CHART-2 in patients
with BNP <220pg/ml, LVEF >40%, using f-blockers and
aldosterone antagonists (Figures S1,3A). In contrast, the inci-
dence of HF hospitalization was similar between the CHART-1
and the CHART-2 Studies except for patients with reduced
eGFR (Figure 3B).

On IPTW analysis using the propensity score, 3-blocker use
was independently associated with a lower mortality in the
total population (HR, 0.65; 95% CI: 0.48-0.89; P=0.007) and
in 710 patients from the CHART-2 Study (HR, 0.61; 95% CI:
0.42-0.87; P=0.006), but not in 306 patients from the
CHART-1 Study (HR, 1.42; 95% CI: 0.78-2.59; P=0.254;
Table 3A). In contrast, on IPTW analysis, aldosterone use
was associated with increased mortality in the total population
and in the CHART-1 Study, but not in the CHART-2 Study
(Table 3B). In patients with LVEF >40%, IPTW analysis
suggested no prognostic effect of S-blocker use in both the
CHART-1 and the CHART-2 Studies (P-value for interac-
tion=0.68), while in patients with LVEF <40%, f3-blocker use
was associated with better survival in the CHART-2, but not
in the CHART-1 Study (P-value for interaction <0.01; Figure 4).
IPTW analysis also suggested the prognostic benefits of
B-blocker use in the CHART-2, but not in the CHART-1,
Study, regardless of subgroup classification according to BNP
level or aldosterone antagonist use (Figure 4).

Discussion

The novel findings of the present study are that (1) 3-year
mortality of Japanese DCM patients has recently improved;
(2) evidence-based medication for CHF has been implemented
in Japan; (3) prevalence of lifestyle comorbidities (eg, hyper-
tension, hyperlipidemia and diabetes mellitus) has been
increasing in Japanese DCM patients; and (4) improvement in

long-term prognosis of DCM patients was noted in the patients
with BNP <220 pg/ml, LVEF >40%, 3-blocker use and aldo-
sterone antagonist use.

Improved Long-Term Prognosis of Japanese DCM Patients

The present study demonstrates that the crude 3-year inci-
dence of all-cause death, cardiovascular death and admission
for HF were all significantly decreased in the CHART-2 Study
compared with the CHART-1 Study. In particular, 3-year
mortality was decreased by approximately 40%, from 14%
(4.6%/year) in the CHART-1 to 9% (3%/year) in the CHART-2
Study. Indeed, evidence-based medication for CHF has been
implemented in Japan with the resultant improvement in long-
term prognosis. The prescription rates of RASI, p-blockers
and aldosterone antagonists were all increased in the CHART-2
compared with the CHART-1 Study. Thus, it is possible that
the implementation of these evidence-based medications has
contributed to the improvement of long-term mortality of
DCM patients in the present study. This trend, along with
increased use of RASI and f-blockers, is consistent with the
previous report that 5-year mortality of DCM patients was
decreased from 41% (8%/year) in 1982-1989 to 19% (3.8%/
year) in 1990-2002 in Japan.? The present study further dem-
onstrates that the trend of improvement in long-term prognosis
of DCM patients has continued in the last 10 years in Japan.

Factors Contributing to Improvement of Long-Term
Prognosis

In the present study with DCM patients, the CHART-2
patients had better clinical background, including LV func-
tion, compared with the CHART-1 patients, which might have
contributed in part to the improved prognosis of the CHART-2
patients. Indeed, after adjustment for clinical background
selected in the stepwise Cox regression analysis, the decreased
incidence of all-cause death and HF admissions in the
CHART-2 Study became insignificant, although there was a
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Figure 4. Inverse probability of treatment weighting analysis for each subgroup. BNP, brain natriuretic peptide; LVEF, left ven-

tendency for improved all-cause death (adjusted HR, 0.61;
P=0.054) and the decreased incidence of cardiovascular death
remained significant even after the adjustment (adjusted HR,
0.29; P<0.001). This finding, however, could be explained by
the benefits of implementation of evidence-based medication,
particularly, by that of S-blockers. In the present study, the use
of f-blockers was markedly increased from 49% in CHART-1
to 81% in CHART-2, and the DCM patients treated with
B-blockers had a better prognosis than those without them.
Furthermore, the decrease in all-cause mortality was mainly
associated with a decrease in cardiovascular death, specifically
sudden death, supporting the notion that j-blockers were
effective in improving the long-term prognosis of DCM
patients in the present study. This is consistent with the previ-
ous reports that p-blockers improved LVEF and all-cause
mortality in patients with CHF.1%-22 In addition, it is speculated
that not only the prescription rates but also the dose of
B-blockers was increased from the CHART-1 to the CHART-2
Studies, resulting in reduced mortality. Furthermore, it is con-
ceivable that ICD/CRT-D treatment also played a significant
role in preventing sudden cardiac death in the CHART-2
Study, although it is difficult to demonstrate its efficacy due to
the small number of patients treated with ICD/CRT-D in the
present study.

Subgroups With Improved Long-Term Prognosis
The present study demonstrated that the long-term prognosis

of DCM patients was improved in several subgroups. In par-
ticular, the improvement was noted in patients with LVEF
>40%, but not in those with LVEF <40%. It is difficult to
explain the reason for this finding with regard to S-blocker
use, because on IPTW analysis -blockers improved progno-
sis over time from CHART-1 to CHART-2 in patients with
LVEF <40% but not in those with LVEF >40%. This finding,
however, is consistent with the previous findings that in-hos-
pital mortality was improved over time between 2005 and
2010 in HF patients with preserved LVEF, but not in those
with reduced LVEF,? and that HF patients with recovered
LVEEF had better prognosis than those with reduced LVEF or
near-normal LVEF.225 Furthermore, the present study also
showed that the improvement was noted in the subgroup with
BNP <220pg/ml and that with aldosterone antagonist use.
Interestingly, B-blocker use was associated with improved
mortality in these subgroups, but not in those with BNP
>220pg/ml or those without aldosterone antagonist use, although
the P-values for interaction were not significant. Thus, appro-
priate use of B-blockers might have played a role in the
improvement of mortality in patients with BNP <220 pg/ml
and in those with aldosterone antagonist use.

Increase in Lifestyle-Related Comorbidities

Another novel finding of the present study is that the preva-
lence of lifestyle-related comorbidities (eg, hypertension, dys-
lipidemia and diabetes mellitus) was increased from the
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CHART-1 to the CHART-2 Study. The recent trend of west-
ernization of clinical background in overall CHF patients in
Japan has been previously reported,”® and lifestyle-related
diseases are emerging as comorbidities in DCM patients in
Japan. Given that hypertension, dyslipidemia and diabetes are
all recognized as coronary risk factors, this suggests that isch-
emic heart disease may stand out as one of the main causes of
mortality and morbidity in DCM patients in the near future.
Thus, more attention should be paid to the prevention of coro-
nary artery disease through management of lifestyle-related
comorbidities in current DCM practice.

Study Limitations

Several limitations should be mentioned for the present study.
First, given that both the CHART-1 and CHART-2 Studies
are prospective observational studies in the Tohoku district
of Japan, we need to be cautious when extrapolating the pres-
ent findings to other cohorts, particularly to those in other
countries. Second, the diagnosis, evaluation, and management
of DCM were made in each participating hospital, and thus
there could be a selection and/or other bias in the present
study. Finally, the number of the patients enrolled from the
CHART-1 Study was relatively small, which might have lim-
ited the power to identify significant observations.

Conclusions

Three-year mortality of DCM patients has been significantly
improved along with the implementation of evidence-based
medication in Japan. Subgroup analysis, however, suggested
that the improvement was concentrated in the subgroups with
BNP <220pg/ml, LVEF >40%, -blocker use and aldosterone
antagonist use.
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Appendix. The CHART-2 Study Investigators
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Hiroaki Shimokawa (Chair), Toshikazu Goto, Eiji Nozaki, Tetsuya
Hiramoto, Mitsumasa Fukuchi, Kanichi Inoue, Atsushi Kato, Masafumi
Sugi, Masatoshi Ohe, Tsuyoshi Shinozaki, Satoru Horiguchi, Hiroshi Kato.

2. Steering Committee
Kanichi Inoue, Tetsuya Hiramoto, Masahiko Ogata, Atsushi Kato, Shoichi
Sato, Masafumi Sugi.

3. Collaborating Hospitals and Active Investigators by Prefecture
Aomori Prefecture

Shigeto Oyama (Towada City Hospital).

Iwate Prefecture 3

Eiji Nozaki, Akihiro Nakamura, Tohru Takahashi, Hideaki Endo,
Shigehumi Fukui, Sota Nakajima (Iwate Prefectural Central Hospital).
Makoto Nakagawa, Tetsuji Nozaki, Takuya Yagi (Iwate Prefectural Isawa
Hospital).

Akita Prefecture

Satoru Horiguchi, Etsuko Fushimi, Yoshinao Sugai, Satoru Takeda,
Kouhei Fukahori, Kentaro Aizawa (Hiraka General Hospital).
Yamagata Prefecture

Masatoshi Ohe, Takurou Tashima, Katsuhiko Sakurai, Tadashi Kobayashi
(Kojirakawa Shiseido Hospital). Toshikazu Goto, Motoyuki Matsui,
Yoshiaki Tamada, Tomoyasu Yahagi, Akio Fukui, Katsuaki Takahashi,
Yoku Kikuchi (Yamagata Prefectural Central Hospital).

Miyagi Prefecture

Akihiko Sugimura, Junko Ohashi (Sendai Red Cross Hospital). Hiroyuki
Kanno, Junji Kaneko (Katta General Hospital). Shu Suzuki, Kikuyo
Takahashi (KKR Tohoku Kosai Hospital). Kenjiro Akai (Kurihara Central
Hospital). Dai Katayose (Miyagi Rifu Ekisaikai Hospital). Sachio Onodera,
Tetsuya Hiramoto, Seiji Komatsu, Masanobu Chida, Kaoru Iwabuchi,
Masaharu Takeuchi, Hirokazu Yahagi, Nozomu Takahashi (Osaki Citizen
Hospital). Keiji Otsuka, Yoshito Koseki, Masaki Morita (Saito Hospital).
Tsuyoshi Shinozaki, Takeshi Ishizuka, Noriko Onoue, Nobuhiro Yamaguchi,
Hiroshi Fujita (Sendai Medical Center). Atsushi Katoh, Shigeto Namiuchi,

Tadashi Sugie, Kenya Saji, Toru Takii, (Sendai Open Hospital). Mitsumasa
Fukuchi, Masahiko Ogata, Toshinori Tanikawa, Osamu Kitamukai
(Sendai Tokushukai Hospital). Yasuharu Matsumoto (Shizugawa Public
Hospital). Kanichi Inoue, Jiro Koyama, Tomoko Tomioka, Hiroki Shioiri,
Yoshitaka Ito (South Miyagi Medical Center).Hiroshi Kato, Chikako
Takahashi, Akiko Kawana (Tohoku Rosai Hospital).Yasuhiko Sakata,
Kenta Ito, Masaharu Nakayama, Koji Fukuda, Jun Takahashi, Satoshi
Miyata, Koichiro Sugimura, Kimio Sato, Yasuharu Matsumoto, Makoto
Nakano, Takashi Shiroto, Ryuji Tsuburaya, Kotaro Nochioka, Hiroaki
Yamamoto, Tatsuo Aoki, Kiyotaka Hao, Masanobu Miura, Masaki Kondo,
Shunsuke Tatebe, Saori Yamamoto, Hideaki Suzuki, Kensuke Nishimiya,
Nobuhiro Yaoita (Tohoku University Hospital).

Fukushima Prefecture

Masafumi Sugi, Yoshito Yamamoto, Sunao Toda, Yutaka Minatoya,
Yusuke Takagi, Yuhi Hasebe, Taro Nihei (Iwaki Kyouritsu Hospital).
Koji Fukuda (Watanabe Hospital).

4. Head Office and Coordinating Center

Yasuhiko Sakata, Yoshihiro Fukumoto, Jun Takahashi, Satoshi Miyata,
Kotaro Nochioka, Masanobu Miura, Soichiro Tadaki, Ryoichi Ushigome,
Takeshi Yamauchi, Kenjiro Sato, Kanako Tsuji, Takeo Onose, Ruri Abe,
Chiharu Saga, Junko Suenaga, Yoko Yamada, Junko Kimura, Hiromi
Ogino, Izumi Oikawa, Sanae Watanabe, Madoka Saga, Miki Washio,
Keiko Nagasawa, Sachiko Nagasawa, Sachie Kotaka, Wakiko Komatsu,
Reiko Hashimoto, Yasuko Ikeno, Tomoyuki Suzuki, Hiroko Hamada.

Supplementary Files
Supplementary File 1
Figure S1.  Change in survival rate between CHART-1 and CHART-2
for (A) left ventricular ejection fraction (LVEF) > or <40%, (B) brain

natriuretic peptide (BNP) < or 2220 pg/ml, (C) presence of f-blockers
and (D) presence of aldosterone antagonist.

Please find supplementary file(s);
http://dx.doi.org/10.1253/circj.CJ-14-0939



Fac Circulation Journal
i Official Journal of the Japanese Circulation Society
http://www.j-circ.or.jp

RAPID COMMUNICATION

Predictors and Prognostic Impact of Post-Traumatic Stress
Disorder After the Great East Japan Earthquake in
Patients With Cardiovascular Disease

— Report From the CHART-2 Study —

Takeo Onose, MD; Kotaro Nochioka, MD, PhD; Yasuhiko Sakata, MD, PhD;
Masanobu Miura, MD, PhD; Soichiro Tadaki, MD; Ryoichi Ushigome, MD; Takeshi Yamauchi, MD;
Kenjiro Sato, MD; Kanako Tsuji, MD; Ruri Abe, MD; Satoshi Miyata, PhD; Jun Takahashi, MD, PhD;
Hiroaki Shimokawa, MD, PhD on behalf of the CHART-2 Investigators

Background: We examined the prevalence, predictors and prognostic impact of post-traumatic stress disorder
(PTSD) after the Great East Japan Earthquake in patients with cardiovascular disease (CVD) in the CHART-2 study.

Methods and Resulis: The prevalence of PTSD was 14.7% at 6 months after the Earthquake. Female sex, expe-
riencing the Tsunami, property loss, poverty, and insomnia medication use were associated with PTSD. The patients
with PTSD more frequently experienced a composite of death, acute myocardial infarction, stroke and heart failure

(18.5% vs. 15.0%, P=0.035).

Conclusions: PTSD was frequent in CVD patients after the Earthquake and had an adverse prognostic

impact. (Circ J 2015; 79: 664—-667)

Key Words: Cardiovascular disease; Great East Japan Earthquake; Post-traumatic stress disorder

by a devastating tsunami and Fukushima-Daiichi nuclear

power plant explosion, destroyed 370,780 houses and
killed 15,785 people in the Tohoku District of Japan.'-* Our
observational study, the Chronic Heart Failure Analysis and
Registry in the Tohoku District-2 (CHART-2),*¢ which enrolled
10,219 patients with cardiovascular disease (CVD) in the
disaster area, has provided a unique opportunity to examine
the prognostic impact of disaster-related mental stress in sur-
vivors with CVD.

I n March 2011, the Great East Japan Earthquake, followed

Methods

The CHART-2 study is a multicenter observational study of
Japanese patients with CVD (Identifier: NCT00418041).4-¢
Briefly, the study enrolled 10,219 consecutive Japanese patients
older than 20 years with heart failure (HF) in Stages B/C/D or
those with coronary artery disease (Stage A) between October
2006 and March 2010. Stages of HF were defined according
to the ACC/AHA guidelines.” Information on medical his-
tory and baseline demographics, including medication and

echocardiographic data, was collected at the time of enroll-
ment and thereafter annually by clinical research coordinators.
The CHART-2 study was approved by the local ethics com-
mittees and written informed consent was provided by all
patients. In September 2011, we sent a self-administered ques-
tionnaire including the Japanese version of the Impact of
Event Scale-Revised (IES-R-J, Cronbach’s Alpha; 0.95)3 to
8,823 patients registered in the CHART-2 study. The IES-R-J
score ranges from O to 88, and post-traumatic stress disorder
(PTSD) is defined as a score 225.8 The primary endpoint was
a composite of all-cause mortality and hospitalization for
acute myocardial infarction, angina pectoris, stroke and HF.
The present study was approved by the ethics committee of
each participating hospital. All analyses were performed using
R version 3.0.3 (R Foundation for Statistical Computing,
Vienna, Austria).

Results

By December 2011, we obtained 3,620 valid responses, among
which 534 (14.7%) patients were diagnosed as having PTSD.
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Table. Baseline Characteristics of the Patients
PTSD
P value
Yes (n=534) No (n=3,086)
Age at questionnaire, mean (SD), years 68.2 (10.9) 66.6 (11.4) 0.002
Female sex, n (%) 205 (38. 4) 756 (24.5) <0.001
Height, mean (SD), cm 159.2 (8.9 161.5 (8.9) <0.001
Body weight, mean (SD), kg 61.4 (12. 3) 63.2 (11.6) 0.002
Body mass index, mean (SD), kg/m? 241 (4.2 23.9 (4.2) 0.417
SBP, mean (SD), mmHg 127.5 (18. 2) 128.1 (17.1) 0.504
DBP, mean (SD), mmHg 72.8 (11.5) 74.2 (11.5) 0.01
Heart rate, mean (SD), beats/min 69.5 (13.5) 70.2 (13.7) 0.253
Current or past smoking, n (%) 222 (44.6) 1,446 (49.4) 0.047
Echocardiography and laboratory findings
LVEF, mean (SD), % 62.2 (14.1) 62.0 (13.8) 0.84
LVEF <50% 100 (20.0) 560 (19.1) 0.624
Left atrial dimension, mean (SD), mm 40.3 (8.4) 40.4 (7.8) 0.86
Hemoglobin, mean (SD), g/dl 13.4 (2.1) 13.7 (1.8) <0.001
Total protein, mean (SD), g/dl 3(2.8) 7.2 (0.6) 0.305
Albumin, mean (SD), g/dI 2(0.4) 4.2(0.4) 0.348
Total cholesterol, mean (SD), mg/dl 184.8 (35.5) 184.7 (34.8) 0.963
HbA1c, mean (SD), % 5.8 (11.5) 5.9 (2.5) 0.712
eGFR, mean (SD), ml-min-1-1.73m2 64.6 (28.3) 65.8 (22.8) 0.383
BNP, median (25th, 75th percentiles), pg/ml 59.2 (24.5, 129.6) 50.4 (21.6, 119.8) 0.025
Medical history, n (%)
Heart failure in Stage C/D 234 (43.8) 1,272 (41.2) 0.274
Hypertension 394 (73.8) 2,348 (76.1) 0.251
Diabetes mellitus 127 (23.8) 756 (24.5) 0.744
Dyslipidemia 385 (72.1) 2,386 (77.3) 0.009
Hemodialysis 5(0.9) 3 (0.7) 0.594
Stroke 94 (17.6) 434 (14.1) 0.039
Atrial fibrillation 138 (26.0) 716 (23.3) 0.184
Cancer 49 (9.2) 13 (10.1) 0.601
COPD 9 (4.6) 35 (2.8) 0.175
Ischemic heart disease 272 (50.9) 1,764 (57.2) 0.008
Valvular heart disease 96 (18.0) 502 (16.3) 0.344
Cardiomyopathy 67 (12.5) 422 (13.7) 0.537
Medications, n (%)
ACEI or ARB 335 (62.7) 1,967 (63.7) 0.661
Loop diuretics 133 (24.9) 632 (20.5) 0.025
Aldosterone antagonists 67 (12.5) 346 (11.2) 0.376
Calcium-channel blockers 242 (45.3) 1,422 (46.1) 0.778
Digitalis 72 (13.5) 407 (13.2) 0.836
B-blockers 209 (39.1) 1,293 (41.9) 0.235
Past or current insomnia medication use 194 (36.3) 171 (56.5) <0.001
Disaster experience, n (%)
No effect from the Earthquake 60 (11.2) 733 (23.8) <0.001
Tsunami evacuation or being trapped 82 (15. 4) 144 (4.7) <0.001
Own hospitalization 43 (8.1 65 (2.1) <0.001
Hospitalization of close relatives 102 (19.1) 223 (7.2) <0.001
Major property loss 238 (44.6) 857 (27.8) <0.001
Economic poverty 69 (12.9) 96 (3.1) <0.001
Change of residence 58 (10.9) 102 (3.3) <0.001
Unemployment or job change 22 (4.1) 43 (1.4) <0.001

Comparisons between groups were performed by the Welch’s t-test for continuous variables, and by the Fisher’s
exact test for dichotomous variables. All analyses were performed using R version 3.0.3. P<0.05 was considered to
be statistically significant. ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; BNP,
B-type natriuretic peptide; COPD, chronic obstructive pulmonary disease; DBP, diastolic blood pressure; eGFR, esti-
mated glomerular filtration rate; HbA1c, hemoglobin A1c; LVEF, left ventricular ejection fraction; SBP, systolic blood
pressure.
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Figure. (A) Location of the epicenter of the Great East Japan Earthquake, the Fukushima-Daiichi nuclear power plants, and the

study sites, and the proportions of patients with post-traumatic stress disorder (PTSD). (B) The questionnaire-based prevalence
of PTSD in patients who experienced the Tsunami plus Earthquake, the Earthquake alone, or neither. (C) Kaplan-Meyer survival
curves for the primary endpoint. Adjusted hazard ratio (HR) was determined by a stepwise Cox proportional hazard model with
the following variables: PTSD, disaster-related experience, age, sex, systolic blood pressure, diastolic blood pressure, heart rate,
body mass index, HF stage, hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, history of cancer, stroke, HF hospital-
ization, ischemic heart disease, valvular heart disease, left ventricular ejection fraction, B-type natriuretic peptide level, and use
of renin-angiotensin system inhibitors, B-blockers, loop diuretics and calcium-channel blockers.

The patients with PTSD were characterized by female sex,
higher age, lower diastolic blood pressure, lower prevalence
of ischemic heart disease, higher prevalence of stroke and,
particularly, a higher frequency of a past or current history of
insomnia medication use (Table). The prevalence of PTSD
was highest in the hospitals in the area directly affected by the
Tsunami or within close proximity (<30km) to the Fukushima-
Daiichi nuclear power plant, and decreased in association with
the reduction in seismic intensity (Figure A). The patients

Circulation Journal

who experienced the Tsunami had the highest prevalence of
PTSD (Figure B). Multivariate logistic regression analysis
revealed that PTSD was significantly associated with several
factors, including female sex (adjusted odds ratio (adOR) 1.27,
95% confidence interval (CI) 1.02-1.57; P=0.02), dyslipid-
emia (adOR 0.58; 95% CI 0.38-0.93; P=0.02), past or current
insomnia medication use (adOR 8.57; 95% CI 5.76-12.76;
P<0.001), experiencing the Tsunami (adOR 1.95; 95% CI
1.00-3.67; P=0.04), major property loss (adOR 1.65; 95% CI
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