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e examined ambulance records from Miyagi prefec-
ture and reported that the occurrence of cardiovas-
cular diseases (CVDs), including heart failure (HF), 

acute coronary syndrome (ACS), stroke, and cardiopulmonary 
arrest, had increased after the Great East Japan Earthquake 
(magnitude 9.0 on March 11, 2011).1 However, because the 
ambulance records were made in the emergency rooms by doc-
tors who were not always cardiologists, our findings had to be 
confirmed by cardiologists in the disaster area. Furthermore, 
we did not examine the incidence of pulmonary thromboem-
bolism (PTE), infectious endocarditis (IE) or takotsubo car-
diomyopathy in that previous study because those diagnoses 
require a professional approach.1

In this study, we examined the medical records made by 
cardiologists to determine whether the occurrence of CVDs, 

including HF, acute myocardial infarction (AMI), PTE, IE and 
takotsubo cardiomyopathy, had increased after the Earth-
quake.

Methods
The ethical committees of Tohoku University Hospital and 
participating hospitals approved the protocol of the present 
study.

Study Population and Participating Hospitals
We enrolled all patients admitted to the cardiology department 
of the 10 hospitals in Miyagi prefecture from 4 weeks prior to 
15 weeks after the Earthquake in 2011 and in the correspond-
ing periods in 2008, 2009 and 2010 (n=14,078). We also col-
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Background:  We reported an increased occurrence of cardiovascular diseases (CVDs) after the Great East Japan 
Earthquake by examining ambulance records, but it had to be confirmed by cardiologists.

Methods and Results:  We enrolled patients admitted to the cardiology department of the 10 hospitals in the disas-
ter area from 4 weeks prior to 15 weeks after March 11 in the years 2008–2011 (n=14,078). The weekly occurrence 
of several CVDs, including heart failure (HF), pulmonary thromboembolism (PTE) and infectious endocarditis (IE), 
was sharply and significantly increased after the Earthquake.

Conclusions:  The Disaster caused significantly increases in the occurrence of HF, PTE and IE.    (Circ J  2013; 77: 
490 – 493)
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lected additional information about the date of admission, sex 
and age of the patients from the medical insurance database. 
We defined the 3 hospitals facing the Pacific Ocean as those 
in the seacoast area with direct assault by the tsunamis, and the 
remaining 7 hospitals as those in the inland (remote) area.

Definition of the Diseases
All definitive diagnoses of the patients were confirmed at dis-
charge by cardiologists and classified according to the Inter-
national Statistical Classification of Diseases and Related Health 
Problems, 10th revision (ICD-10). We also collected the diag-

Figure 1.    Weekly occurrence of cardiovascular diseases: (A) heart failure (HF), (B) acute myocardial infarction, (C) pulmonary 
thromboembolism (PTE), (D) infectious endocarditis (IE) and (E) takotsubo cardiomyopathy. HF, PTE and IE were significantly 
increased after the Earthquake. *P<0.05, **P<0.01. Black arrows indicate the occurrence of the Great East Japan Earthquake 
(magnitude 9.0, March 11, 2011), and white arrows indicate the largest aftershock (magnitude 7.2, April 7, 2011).
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nosis at discharge from the medical insurance database as 
the ICD-10 code, comprising I-50.0 (HF), I-21.0–I-21.9 (AMI), 
I-26.0–I-26.9 (PTE), I-33.0–I-33.9 (IE) and takotsubo cardio-
myopathy (I-51.8).

Statistical Analysis
We used a Poisson regression model to assess differences in 
the variables between 2011 and the previous 3 years.1 Further-
more, as previously reported,1 we calculated the odds ratio 
with the 4-week occurrence in 2011 before and after the Earth-
quake in terms of age (<75 or ≥75 years), sex, and area of resi-
dence (inland vs. seacoast). Continuous variables are expressed 
as mean ± SD. All statistical analyses were performed using R 
2.15.0 (www.r-project.org/). All P values were 2-sided, and 
P<0.05 was considered to be statistically significant.

Results
The number of patients enrolled in the study for 2008, 2009, 
2010 and 2011 was 3,190, 3,582, 3,752 and 3,554, respec-
tively. In 2011, the prevalence of male sex was significantly 
lower (62.2%, 61.75, 59.95 and 58.8% in 2008, 2009, 2010 
and 2011, respectively, P=0.014) and age (years) was signifi-
cantly higher (68.8±13.9, 69.5±13.9, 70.4±14.2, and 71.2±14.2 
in 2008, 2009, 2010 and 2011, respectively, P<0.05).

The weekly occurrence of each of HF, PTE and IE was 
significantly increased after the Earthquake (Figures 1A,C,D). 
We also noted a mild but insignificant peak of the weekly oc-
currence of AMI after the Earthquake (Figure 1B). There were 
very few cases of takotsubo cardiomyopathy, even after the 
Earthquake (Figure 1E). The significant increase in the week-
ly occurrence of HF was prolonged for 7 weeks after the Earth-

quake in 2011 (Figure 1A), whereas the time course of PTE 
showed a second peak at the largest aftershock (magnitude 7.2 
on April 7, 2011).

The subgroup analyses showed that among the 3 factors 
examined (age, sex, and area of residence), only higher age 
(>75 years) significantly influenced the occurrence of HF but 
not that of AMI or PTE (Figure 2). Because there was no 
patient with IE or takotsubo cardiomyopathy for 4 weeks be-
fore the Earthquake in 2011, we were unable to calculate the 
odds ratio of either disease.

Discussion
In the present study of cardiologists records, as compared with 
our recent study using ambulance records,1 we were able to 
demonstrate the following: (1) a sharp and sustained (over 7 
weeks) increase in the occurrence of HF after the Earthquake, 
(2) a sharp but transiently increased occurrence of both PTE 
and IE after the Earthquake, and (3) a tendency for the occur-
rence of AMI to be increased, but not that of takotsubo cardio-
myopathy, after the Earthquake.

Increased Occurrences of CVD
The present study demonstrated a significant increase in the 
occurrence of both HF and PTE, consistent with the findings 
of our recent study1 and another study,2 and of IE, which was 
a novel finding not reported previously.3–8

The Earthquake forced many people in the Miyagi prefecture 
to take shelter and/or to live without daily necessities, services, 
and medicines. Disaster situations can increase the occurrence 
of CVDs through physical and mental stresses.9 Furthermore, 
a prolonged stressful situation can suppress the immune sys-

Figure 2.    Effect of age, sex and area 
of residence on increased occurrence 
of cardiovascular diseases. We first 
counted the occurrence of each vari-
able in the 4 weeks before and after 
the Earthquake in 2011, and subse-
quently calculated the odds ratio. No 
significant  influence  of  age,  sex  or 
residence area was noted, except for 
the influence of high age on the oc-
currence of HF. Because  there was 
no  patient  with  IE  or  takotsubo  car-
diomyopathy before  the Earthquake 
in 2011, we were unable to calculate 
the  odds  ratio  of  these  2  diseases. 
*P<0.05. AMI, acute myocardial infarc-
tion; HF, heart failure; PTE, pulmonary 
thromboembolism;  OR,  odds  ratio; 
95% CI, 95% confidence interval.
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tem,10 leading to increased rates of infectious diseases, such 
as IE.

Activation of the sympathetic nervous system of people in-
volved in the present disaster would have elevated both blood 
pressure and heart rate, as previously reported.9,11 The report 
by Satoh et al has also demonstrated that self-monitored blood 
pressure significantly increased after the Earthquake.12 Fur-
thermore, we recently reported that the Earthquake increased 
the occurrence of ventricular tachyarrhythmias among patients 
with an implantable cardiac defibrillator.13 Thus, we consider 
that an activated sympathetic nervous system, elevated blood 
pressure, and increased occurrence of tachyarrhythmias were 
all involved in the increased occurrence of HF during and after 
the Great East Japan Earthquake.

Although people in temporary accommodation were supplied 
with information and compression stockings, the increased 
occurrence of PTE after the Earthquake was not prevented.3 
The occurrence of severe PTE, with resultant improved mor-
tality from PTE, may have been decreased; however, further 
studies regarding the effects of preventive practice for PTE are 
needed.

In the present study, the occurrence of AMI also tended to 
increase after the Earthquake, and in our recent study there 
was a significant increase in the occurrence of ACS (AMI plus 
unstable angina).1 Unlike in a previous report,3 we did not ob-
serve an increased occurrence of takotsubo cardiomyopathy. 
The reasons for the discrepancy remains to be examined in 
future studies.

Effects of Age, Sex and Location of Hospitals on CVDs
In the present study, no significant influence of age, sex or area 
of residence was noted for CVDs, except for the influence of 
higher age on the occurrence of HF, which suggested that the 
Earthquake had a greater effect on elderly people.

Although the tsunami directly and seriously affected the sea-
coast area, the increased occurrence of CVDs after the Earth-
quake was comparable between the seacoast and inland areas. 
Similar indirect effects of a disaster on CVD occurrence were 
reported after the World Trade Center Disaster in 2001, where-
by the blood pressure of people in Mississippi was equally 
elevated as in those in New York City.14 These results indicate 
that life-threatening events, such as a great earthquake, can 
trigger CVDs even in remote areas.

The limitations of this study include the lack of detailed 
patient data, such as clinical characteristics and underlying 
heart disease. In order to prospectively observe the long-term 
prognosis of the patients, we are following the HF patients in 
a cohort in the Tohoku area,15 which had been established 2.5 
years before the Earthquake.

Conclusions
The Great East Japan Earthquake Disaster significantly in-

creased the occurrence of CVDs, including HF, PTE and IE. 
Elderly patients with HF were significantly more affected by 
the Earthquake.
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