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Effective measures to reduce the number of deaths after the Tokyo Inland earthquake
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Purpose: Using a simulation system, we developed and examined effective medical activity measures, assuming the
human damage and medical resources available after the Tokyo Inland Earthquake.

Materials and methods: When the number of injured and sick people, beds, medical relief teams, ambulances for
transportation within the region, and rotorcrafts for wide-area medical transportation changed, we examined the effect of
these changes on the number of post-disaster deaths.

Results and Discussion: Of the estimated 21,511 cases of injuries and illnesses projected by the Cabinet Office in Japan,
6,641 (30.9%) deaths occurred after the disaster, as sufficient medical care was not provided based on our simulation.
However, assuming 0.8, 0.6, and 0.4 times the expected number, post-disaster deaths decreased to 3,934 (25.3%), 1,919
(14.5%), and 137 (1.6%) in our simulation, respectively. The number of hospital beds, ambulances, and rotorcrafts
contributed less to the reduction in post-disaster deaths. As the number of dispatched medical relief teams increased, the
number of post-disaster deaths decreased during the simulation.

Conclusion: 1t is necessary to make disaster prevention and mitigation efforts and implement appropriate combinations
of disaster medical treatments to reduce the number of injured and sick individuals.

(JJAAM. 2021; 32: 350-6)
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Table 1. Medical relief team dispatch rules.

Medical relief teams with ambulances
* Dispatched to a disaster base hospital

* Dispatched to the disaster base hospital with the largest number of victims per ambulance

Medical relief teams without ambulances

Determine the dispatch destination and activity contents in the following priority order
(DDispatched to SCU as administrator (2 teams / SCU)
@Dispatched to SCU as a staff in charge of wide area medical transportation

®@Up to 5 teams will be dispatched as SCU staff

@Dispatched as staff to disaster base hospitals and affiliated hospitals
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Fig. 1. Outcomes when changing the number of victims.
The outcomes of the victims are shown when the number of victims is changed to 0.4-,
0.6-, and 0.8 times the estimated number of the Cabinet Office. If 21,511 people are
victims, as estimated by the Cabinet Office, 6,641 people (30.9%) will die after the
disaster. However, the number of deaths after the disaster decreased to 3,934 (25.3%),
1,919 (14.5%), and 137 (1.6%) when 08, 0.6, and 0.4 times the estimated number was

used, respectively.
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Fig. 2. Outcomes of victims when the number of medical resources available is changed.

a: Outcomes of victims when the number of hospital beds after a disaster is changed are shown The outcomes of victims when the number
of hospital beds is increased to 1.5 times, 2 times, 3 times, and 4 times the normal number after the disaster is shown. If the number of
hospital beds is increased to 1.5 times the normal number, the number of deaths will increase to 7,401 and the ratio of deaths will rise to
34%, but if the number of hospital beds is increased to 4 times the normal number, the number of deaths will decrease slightly. It can be
seen that the ratio of deaths is approximately 30%, which is almost unchanged.

b: Outcomes when the number of medical relief teams dispatched is changed are show. If only 175 medical relief teams, which is half the
expected number, are dispatched the death toll will increase to 7,518 (34.9%). If medical relief involves 700 teams, which is twice as that
expected, the number of deaths will decrease to 5,435 (25.3%).
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Fig. 3. Outcomes of victims when the number of transportation resources is changed.

a: Outcome of victims when the number of ambulances used for intra-regional transportation is changed are shown. The outcomes of
victims when the number of ambulances used for intra-regional transportation is changed to 1, 3, 6, and 12 per hospital are shown. The
number of deaths when the number of ambulances is one per hospital is 6,932 (the ratio of deaths to the total number of victims; 32.2%).
In the case of 3, 6, and 12 ambulances per hospital, the number of deaths is 6641 (30.1%), 6,573 (30.6%), and 6,521 (30.3%), respectively.

b: Outcomes of victims when the number of rotorcraft, which is used in wide-area medical transportation, is changed are shown. The
number of fatalities when there are two rotorcraft per Staging Care Unit (SCU) is 6,641 (the ratio of fatalities to the total number of victims;
30.1%). When there are 3, 6, and 12 rotorcraft per SCU, the death toll is 6,545 (30.4%), 6,321 (29.4%), and 6,052 (28.1%), respectively.
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