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On 11 March 2011, Japan suffered a
massive magnitude 9.0 earthquake.

The resulting damage was extensive, particu-
larly due to the tsunami that hit immediately
after the earthquake, destroying or carrying
away everything in its path and leaving
18 574 people either missing or dead.

It has long been known that the health of
major earthquake and other natural disaster-
related victims may suffer as a result of
psychological stress and changes in their
environment, and previous studies have
found such victims to be associated with
increased mortality from cardiovascular dis-
eases such as acute coronary syndrome,
stroke and pulmonary embolism.1,2 These
deaths are recognized as so-called ‘disaster-
related deaths,’ and, in addition to emergency
treatment immediately after a disaster, it is
important to minimize such deaths in
disaster medicine from the acute to the
chronic phase. Detailed studies of post-
earthquake health problems following the
Great Hanshin-Awaji Earthquake that struck
Japan in 1995 found that the total number of
acute myocardial infarctions in the
earthquake-affected area during the 4-week
period after the quake was B3.5-fold greater
than the total number from the previous

year.3 In terms of the underlying mechanism,

the psychological stress associated with the

severe terror experienced at the time of the

earthquake is thought to have had a major

impact in activating the sympathetic nervous

system, the hypothalamic-pituitary-adrenal

axis and the renin-angiotensin system. This

would have elevated the blood viscosity,

impaired glucose metabolism and induced

an inflammatory response, among other

effects, and thus promoted cardiovascular

events.4

The contribution of elevated blood pres-
sure is thought to be particularly significant,

and the importance of blood pressure man-

agement in the aftermath of natural disasters

to manage ‘disaster hypertension’ has been

noted.5 Disaster-related deaths are

particularly common among the elderly and

patients with chronic conditions such as

hypertension and diabetes; and as they

increase in proportion to the damage

situation, evacuation centers and other

facilities must initiate continuous blood

pressure management for high-risk patients

beginning at an earlier stage in order to

minimize both disaster-related deaths and

post-disaster cardiovascular events.
Although the occurrence of post-earth-

quake cardiovascular events is evident begin-
ning immediately after an earthquake,
questions remain in relation to how long
post-earthquake health damage continues in
the form of disaster-related deaths and dete-
riorating blood pressure control as well as for
how long careful health management of
disaster victims is required. According to
reports following the Great Hanshin-Awaji
Earthquake, the increase in mortality

resulting from cardiovascular events such as

coronary artery disease continued for ‘a few

months’ after the earthquake in the affected

area.3,6 Blood pressure reportedly remained

elevated for 4–6 weeks after the earth-

quake before returning to previous levels,7,8

indicating that a careful response to elevated

blood pressure is required for at least 4 weeks

after an earthquake.
A number of studies on disaster hyperten-

sion have also been performed since the Great

East Japan Earthquake, all of which confirmed

that blood pressure was significantly elevated

in patients with hypertension, diabetes and

chronic kidney disease for a period of a few

weeks to a few months.9–12 The precipitous

increase in blood pressure immediately after

the earthquake was due to stress-induced

rapid activation of the sympathetic nervous

system, which was then prolonged by physical

fatigue, chronic stress and lack of sleep owing

to changes in the environment of the victims,

and changes in lifestyle and dietary habits,

particularly increases in salt intake from the

food provided by evacuation centers and

other facilities. However, observations were

not continued for longer than a few months

after the earthquake in any of those studies,

and observations or investigations of

additional long-term health problems among

disaster victims have hardly been reported.
In a study published in this issue

of Hypertension Research, Giorgini et al.13

investigated blood pressure changes in
hypertensive patients B1 year after the
2009 L0Aquila earthquake in Italy, with the
aim of ascertaining the longer-term effects of
health damage due to major earthquakes.
The authors used 24-h ambulatory blood
pressure monitoring records to evaluate the
blood pressure management during the
periods before (6.9±4.5 months) and after
(14.2±5.1 months) the earthquake from 47
hypertensive patients with no history of
diabetes, chronic kidney disease or heart
failure. Patients were divided into the
following three groups according to whether
their antihypertensive drug regimen had been
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modified after the earthquake: unchanged
therapy (n¼ 24); increased therapy
(n¼ 17); and reduced therapy (n¼ 6).
Changes in blood pressure among the
groups were then compared. The results
showed that patients in the unchanged
therapy group had markedly increased
systolic and diastolic blood pressure,
although 41 year had passed since the
earthquake (24-h systolic blood pressure:
125.6±10.7 mm Hg before the earthquake,
132.1±13.5 mm Hg after the earthquake,
P¼ 0.004; 24-h diastolic blood pressure:
76.5±7.7 mm Hg before the earthquake,
80.6±9.8 mm Hg after the earthquake,
P¼ 0.005). No increase in blood pressure
was evident among patients in either the
increased or reduced therapy group.
Interviews with individual patients revealed
that the quality of life of patients in the
unchanged therapy group had declined after
the earthquake in terms of housing
discomfort, reduced physical activity, diet
problems and work-related problems, and
that it remained low.

The study by Giorgini et al.13 presents
extremely important information on the state
of long-term blood pressure management of
earthquake victims evaluated by ambulatory
blood pressure monitoring and suggests that
longer-term management of blood pressure
after earthquakes is required. However, the
study had some limitations. It comprised
only a small number of subjects, and the
extensive harm suffered by those individuals
after the earthquake meant that it was
impossible to evaluate changes in blood
pressure from the acute phase immediately
after the earthquake through the subacute
phase. Wide variation was also observed in
the period when ambulatory blood pressure
monitoring was performed (6.9±4.5 months
before and 14.2±5.1 months after the
earthquake). Furthermore, blood pressure
was evaluated at only two points—before
the earthquake and B1 year after—and
questions remain as to both whether the
elevation of blood pressure resulting from
the earthquake was consistently prolonged
until 1 year later and whether any factors
other than the earthquake had an effect.
Giorgini et al.13 suggested that one cause of
the long-term elevation in blood pressure
may have been patients’ inability to receive
appropriate antihypertensive therapy after
the earthquake owing to missed doctor
visits, loss of clinical records from
earthquake damage and an insufficient
supply of drugs.

Giorgini et al.13 also noted that the
pronounced decline in quality of life

persisted in terms of housing discomfort,
reduced physical activity, diet problems and
work-related problems, which suggests that
chronic stress was not relieved. They consider
this a possible factor in prolonging the
elevation of blood pressure among victims
as long as 1 year after the earthquake. As oral
administration of sympatholytics was
associated with the suppression of elevated
blood pressure after the earthquake10 and
activation of the sympathetic nervous
system by psychological stress is believed
to contribute significantly to the elevation
of blood pressure during the acute
post-earthquake phase, it is possible
that subsequent activation of the renin-
angiotensin system may induce sodium
retention and prolong the elevation of
blood pressure. Additional factors such as
chronic stress due to living in evacuation
centers or temporary housing facilities, sleep
dysfunction, reduced physical activity,
increased salt intake, increased tobacco and
alcohol consumption, and reduced drug
adherence may further extend the period for
which elevated blood pressure is maintained.
Many of the victims of hurricane Katrina,
which hit the southeastern United States in
2005, experienced a marked decline in blood
pressure control, and it was reported that
drug adherence greatly decreased as a result
of inadequate social support, insufficient
supplies of medication and post-traumatic
stress disorder.14

The loss of clinical records may also
contribute to health impairment in victims
with chronic conditions. Although the Great
East Japan Earthquake affected a wide area, it
was the subsequent tsunami that caused the
most catastrophic damage. A study of dia-
betes patients in a region hit especially hard
by the tsunami found that clinical records,
such as those containing details of drug
administration, were lost, meaning that many
prescriptions written before the earthquake
could not be replaced and that blood pres-
sure and glycemic control had deteriorated as
long as 4 months after the earthquake.12

Clinical records from before an earthquake,
particularly prescription details, are
extremely important in the management of
victims with chronic conditions such as
hypertension and diabetes, and it may be
necessary to instruct patients to use records
such as medication notebooks (okusuri
techou) under normal circumstances and
carry them at all times should a disaster
occur. It may also be necessary to construct
systems that are capable of ensuring the
safekeeping of clinical records even during a
disaster, by means such as consolidation or

cloud storage, although this may raise issues
concerning potential leakage of personal
information.

Although acute changes in blood pressure
as a result of stress-induced activation of the
sympathetic nervous system disappear over
the course of a few weeks, chronic stress will
not be relieved as long as patients cannot
return to their pre-earthquake living, dietary
and working environments; therefore, victims
may remain in a long-term high-health-risk
situation for 41 year after an earthquake.
From this perspective, in the event of a major
earthquake or other natural disaster, the next
most important step after the initial work to
secure and prepare evacuation centers and
temporary housing is early recovery, that is,
returning victims to living environments that
are as similar to their former circumstances
as possible. Medical professionals involved in
the treatment of victims living in evacuation
centers or temporary housing must engage in
more careful, continuous management of
chronic stress and blood pressure, at least
until the victims can return to a semblance of
their former living situations.

Natural disasters such as major earth-
quakes lead to a decline in blood pressure
control among victims and can damage
health in major ways. Many people lost
family members and homes to the tsunami
caused by the Great East Japan Earthquake,
and the subsequent disaster at the nuclear
power plant required many of the victims to
be evacuated. To date—some 2 years after
the disaster—B315 000 people are still living
in temporary housing or other facilities, and,
in addition to the primary fatalities, 2303
deaths associated with the quake have been
confirmed. Delays in reconstruction are
expected to further prolong the elevation of
blood pressure in the victims, potentially
exerting even longer-term adverse effects on
victims’ health. In addition to acute-phase
management and the continuous manage-
ment of victims’ health, a rapid social
response is needed at the administrative level
to promote the recovery and reconstruction
of the affected communities. To improve
disaster medicine in the future, it will be
necessary to carry out full-scale verification
of the long-term state of health damage due
to major earthquakes and other natural
disasters, and the ‘silent tsunami’ of delayed
social reconstruction may magnify the sec-
ondary damage to the health of disaster
victims.
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