facilities that completed the questionnaire, only 4 were from Niigata prefecture. Almost 80%
of the DMATs were dispatched from other prefectures. The trainings for DMATs have been
started in 2005 by the MHLW in Japan, and since then radiation basics and medical response
to radiation emergency have been included in the curriculum of the trainings. However, our
present study suggests a possibility that some of DMATs have been not well educated
regarding radiation emergency and/or that the release of radioactive materials into the
environment was not explained from the viewpoint of human effects in this earthquake. Taken
together, there are several factors to be considered that have made members of DMATSs
anxious about radiation exposure: 1) DMAT members were not always well trained in terms
of radiation; 2) there was a time delay in reporting the leakage to the authorities; 3) the
information provided to the DMAT members was insufficient. Brief explanation of radiation
as part of pre-deploying briefings is required when there is any possibility of radiation
exposure and/or contamination with radionuclides to DMAT members or rescue personnel,
and of course radiation education is also important for them. Moreover, a communication
system for information on radiation to DMAT members should be established, especially
considering the possibility of a disaster inducing radiation exposure.

One of the most important lessons learned from past accidents is that
misunderstandings and misconceptions cause excess anxiety, leading to psychological
consequences. There are studies of psychological effects on the people living in the region of
Three Mile Island (TMI) or Chernobyl. On the other hand, psychblogical effects on the
workers at TMI and emergency responders including clean-up workers at Chernobyl have
been also reported (Torubarov 1991, Bromet 1991, Rahu, 2003), whereas there are few studies
on medical teams. The emergency responders had anxiety and fear during the acute phase of
the Chernobyl accident and the accident has caused non-radiation related psychological
consequences on the emergency responders (Torubarov 1991). Fortunately, concerns about the

health effects from radiation did not lead to psychological impairments documented after
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accidents in DMAT members at the Niigata Chuetsu-Oki earthquake, since they were
informed afterwards that the levels in radioactive materials released from the NPP were
extremely low. Thus, scientifically correct information about health issues is a key for
prevention of psychological consequences, and a plain language explanation of the radiation
risks and any countermeasures being taken is a vital part of an effective risk communication
process for not only public people but also emergency responders.

Fires are frequent events after an earthquake. Indeed, this earthquake triggered a fire
at NPP. It took almost 2 hours to extinguish the fire because of the damage to the in-house
hydrant system and the lack of outside fire fighters due to traffic problems. Among the most
typical consequences of disasters is the near or complete collapse of telecommunications
infrastructures and their concomitant unavailability to rescuers and higher echelons of
mitigation teams (Patricelli et al. 2008). Even when such damage does not take place,
communications overload/congestion resulting from significantly elevated traffic generated
by affected residents can be highly disturbing. In this earthquake, the telecommunications
system was fortunately not affected. However, an earthquake may cause damage to
infrastructures. One of the lessons learned from this earthquake was that such an event might
affect the monitoring system for radiation as well as NPPs. The potential of damage to this
monitoring system in case of an earthquake should be taken into account, and a scenario
including an impaired monitoring system for radiation is important for the drill of nuclear
disasters.

The first priority for medical response is always life saving, and the main priorities of
disaster rescue teams are the rescue and provision of emergency care for physical trauma.
Earthquakes can result in immediate life-threatening injuries. In contrast, radiation does not
cause immediate death or symptoms; radiation effects are seen as having long duration. Since
the resources of responders are limited, most of the attention as well as resources are paibd to

life-threatening damage and life-lines. The complexity of disasters including damage to
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nuclear or radiation facilities, particularly in the case of earthquakes, has increased the need
for multidisciplinary medical experts as critical assets in disaster responses. Today’s disaster
threats are complex. Current disaster planning and response may require an all-hazards
approach. Flexibility and mobility are the key assets required of all disaster management

teams (Briggs. 2005).
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LEGENDS TO FIGURES
Fig. 1 Location of Niigata prefecture, Kashiwazaki-city, and Kariwa-village

The earthquake occurred with its hypocenter below the seabed of the Jo-Chuetsu area in

Niigata prefecture (37°33°N, 138°37’E), Japan.

Fig2 Questions to DMAT members and results

The questionnaire was sent to 40 medical facilities that dispatched DMATSs to the disaster site.
Fig. 2A Did you know that the earthquake had caused damage to the Kashiwazaki-Kariwa
NPP when you left for the site?

Fig. 2B Would you have joined the DMAT even if you had known about the problems?

Fig. 2C Héw did you feel about the problems at the NPP?

Fig. 2D Was the information on the problems at the NPP sufficient for your DMAT?
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Table 1 The INES evaluation of damage to the Kashiwazaki-Kariwa Nuclear Power

Station

Events Final INES Level

Leakage of water containing radionuclides into the 0-

uncontrolled area of the Unit 6

Spillover at the reactor building refueling floor of the NPS 0-
Units 1 to 7
Breakage of the coupling of drive axis on the reactor building Not detected

ceiling crane in the Unit 6

Fire at an electrical transformer in the Unit 3 of the NPP Not detected

Damage to the Kashiwazaki-Kariwa NPP was evaluated according to the International
Nuclear Event Scale (INES) (METI. 2008).
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