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Study on night-time secondary emergency system using agent based model

Shotaro Fupo!’, Manabu Icaigkawa?’, Yutaka Nakar!’

1) Shibaura Institute of Technology
2) Department of Health Crisis Management, National Institute of Public Health

0%

B WH R E R E L TERENRAEL THhOREICNES NS T ToinEETVEL, H
TTHIETDH IR E R OBAr — A LBA L W — AT, HEEE OWER & BRI~
PR BEBICED X ) BHBERHLO0E, ¥F ) T 50 HHMT 5.

753% © Agent Based Modeling® 7 70 —F TEF N WS 5. M TOREE 217, B0y
F) F CHRFREOFM AT 2 & T, EFNVEBERSHEETAEHLERT.

R () HWHFET 2 Mg Lo cld, WHEHELEAL T RVWES, WEHEZEZAL TS
it & B ICHIBEIR O Tl & 72 o TO B REHE L SN T B NBDE o7, T/, YEEHE
TVLEMOBI D HIZb 2 b 5T, ANDLWHIEIZ L Twb 2 & THREZ ANARD S
WIERER T, WEFIELZEAT AL TREAZBH TSI L0 TE . (2) K28 L7z
Wi, WEHEZEALTORVES, YESE TV LEMOBIZ WEREETXIhTw5
ANEHL W EDMERTE Tz, 72, WHEHEZEALTCWIEE, BMORNDLVIZE 00b 5
FTHEEDONED L 9o 2 EREEOAEZEIRT S Z LA TEZ. () BB ZHE L 72T,
WHEREZEAL TR WHG L OWREFERIEZEALTWRHE L BT, HIBOEREMHICEARA
K HEITHBEEPRE STV R (D, (2) [ZHhAR, K oEREHICEEI A - Tn
BWIZH b 5T, WHEHELEAT S I L TEEMERRZO PR o7z (4) BB
AL%FHYF ) AT, BHEHEZEALTO WAL OHEFHEZEALTW LA L HIZ,
HIB D ERFEIC T ARAL S BHFITHBBEIF MR EIN TS, L L, SEEROMR L HE
NE ek SN BB BE DRI L 7.

1558 - AWIE T, ETNVOEHZ~NOFHEER L. 585, ETVORLGEEZEHD TN LD
EETHY, TFNVOZYKEZFFMT 512, AFESINTWEF—=7 7215 CldiEL <, HIERICHE
FLEMROWIBUETHLEEZD.

¥ —— KN : Agent Based Modeling, &K IEKG], ®MHAREE TV

Abstract
Objective:

We modeled the flow from patients occur util hospitalized for evaluating the nighttime secondary
emergency system using an agent based approach. Additionally, from scenario analysis, we analyzed that
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how nighttime hospital scheduling influence on the transport time of emergency patients and the number
of patients transported to medical institutions.
Methods:

We developed a model using Agent Based Modeling and validated it adopting the nighttime rotation

system in multiple scenarios, to demonstrate the utility of the model in the real world.

Results:

(1) In areas that assumes the rural area, the number of emergency patients transported to the main
hospital in this area were large whether the nighttime rotation system is used or not. Additionally,
hospitals which are located in the populous region can be reduced the burden by adopting the nighttime
rotation system though the number of doctors who are on night duty is not so big.

(2) In areas that assumes the urban area, the number of emergency patients transported to hospitals
which have a large number of doctors who are on night duty is large if the area do not use the nighttime
rotation system. Otherwise, if the area use the nighttime rotation system, the burden of hospitals which
accepted a large number of emergency patients without enough doctors became small.

(3) In areas that assumes the depopulated region, emergency patients were transported to all of the
medial institutions whether the area used the nighttime rotation system or not. Compare with result(1)
and (2), we found that when an area adopts the nighttime rotation system, transportation time of
emergency patients will be shorten in result(1) and (2), but not in result(3).

(4) From result(3) , there is no big advantage of using the nighttime rotation system. So, we improve the
nighttime rotation system and confirm the advantage of using the nighttime rotation system.
Conclusions:

In this study, we demonstrated the utility of the model we developed. In future, it is important to
enhance the validity of the model. To do this, it is difficult to validate only by public data, open data
reported data and so on. We think it is necessary to ask medical experts for their opinion and
collaboration about our model to improve and validate.
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