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Importance of elevators in business continuity planning at

Disaster Base Hospitals: Analysis of the experience of 14

Disaster Base Hospitals in Miyagi Prefecture after the Great

East Japan Earthquake
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Fig. 1 Locations of 14 Disaster Base Hospitals, including one core and 13 re-
gional facilities, in Miyagi Prefecture
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Fig. 2 A: Postoperative patient transferred using a stretcher through the emergency stairway after stoppage of the elevators. B, C: Over-

crowding in emergency stairways after stoppage of the elevators. D: Hospital inpatient carried using a backboard after stoppage of

the elevators. (All photographs were taken on March 11th.)
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Fig. 3 Chronology of elevator restoration in Disas-

ter Base Hospitals in Miyagi Prefecture
Diamond: elevators meeting old quake-resistance standards,
Rectangle: elevators meeting new quake-resistance standards (re-
vised in 1981), Triangle: elevators meeting current quake-resis-
tance standards (revised in 1998).
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Abstract
Importance of elevators in business continuity planning at Disaster Base Hospitals: Analysis of the expe-
rience of 14 Disaster Base Hospitals in Miyagi Prefecture after the Great East Japan Earthquake

Atsuhiro Nakagawa' 2, Hajime Furukawa?, Daisuke Kudo?, Yoshiko Abe?, Takashi Matsumura?, Hiromasa Tanno!,

Tomoko Okamoto®, Masahiko Hisamichi*, Satoshi Yamanouchi?,Shigeki Kushimoto?, Teiji Tominaga'

"Department of Neurosurgery, Tohoku University Graduate School of Medicine
“Department of Emergency and Critical Care Medicine/Emergency Center, Tohoku University Hospital
*Nutrition Office, Tohoku University Hospital

“Pharmacy Office, Tohoku University Hospital

Object

Establishment of a business continuity plan is essential to maintain the functions, to minimize damage, and to maximize treat-
ment at a Disaster Control Hospital, despite the unavoidable occurrence of “mismatches” and “unexpected” events during cata-
strophic disasters. Elevators are among the important facilities required for effective functioning as a disaster base hospital. The
present study investigated the problems related to elevators during the Great East Japan Earthquake.

Materials and Methods

Issues related to the operation of elevators were identified from the event chronologies recorded at all 14 Disaster Base Hospi-
tals designated by Miyagi Prefecture and the community health division of the Miyagi Prefectural Government. The functions
and problems of elevators were analyzed after additional surveys and interviews.

Results

All 126 elevators had stopped immediately after the onset of the earthquake in all hospitals, and only 12 elevators (2 facilities)
were operating on March 11th. The functioning of any elevators could not be restored at 3 days after the disaster in 4 hospitals.
Transfer of patients to another floor, transfer of patients to the heliport, transfer of medicines, especially intravenous fluid, and
transfer of patients’ meals were greatly affected by the stoppage of the elevators.

Discussions

Despite massive breakdowns in regional infrastructure and diverse resource demands, Disaster Base Hospitals are expected to
accept and triage patients, to provide immediate treatment, to transfer critical patients outside the affected area, and to provide
medical support to the most severely damaged area immediately after the onset of the disaster. Since hospitals are usually located
in high buildings with multiple stories in Japan, the effective functioning of elevators is extremely important for all these respon-
sibilities. Improvement of earthquake proofing and minimization of the time to restart elevators should be important targets in
terms of technical innovation by the elevator industry. Equipping cutting edge earthquake proof elevators to maintain important
functions should be considered as a priority investment by the hospital authorities. Meticulous planning, especially for patient
transfer and accommodation, operation of the helicopter pad, and transfer of medicines and patients’ meals, will be essential to
cope with the total stoppage of elevators.

Key words: disaster medicine, industry-academia-government collaboration, operation research, business continuity plan
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