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in Medical Services on Premature Infants’ Survival Rate
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—| Abstract |

This paper on an experiment, using System Dynamics, on the affect of increase in
number of beds and medical instruments used for the care of premature infants,
which constitute the physical requirements in quality of medical services, on
changes in the survival rate of premature infants that leads to demographic changes
of Newborn infants.

The model has four sectors: take-in capacity, survival rate of premature infants,
demographics without newborn infants and demographics with newborn infants.

The model simulates the changes in demographics of the newborn infants from
2002 to 2022. The study results show that the survival rate of premature infants
can be increased by improving the physical aspects in the quality of medical
services. An average of 1,900 premature infants can survive as a result of the
physical quality improvements in medical services, adding up to an increase of
37,300 newborn infants by the year 2022.
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2003 489,475 489,458 17
2004 492,415 492,082 333
2005 495,121 494,346 775
2006 497,669 496,455 1,214
2007 500,061 498,460 1,601
2008 502,281 500,369 1,912
2009 504,302 502,178 2,124
2010 506,080 503,870 2,210
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CEE ] Tee AMES | IR ARIS L SIRIT
2011 507,685 505,444 2,241
2012 509,147 506,900 2,247
2013 510,484 508,238 2,246
2014 511,700 509,463 2,237
2015 512,798 510,566 2,232
2016 513,768 511,529 2,239
2017 514,602 512,349 2,253
2018 515,304 513,036 2,268
2019 515,879 513,596 2,283
2020 516,327 514,028 2,299
2021 516,648 514,333 2,315
2022 516,836 514,504 2,332

(38 14] Az Ao} ol B7k
2. BYO| M ¥ B% UG

ol ATE Fjel BeHY EAH A B AHNISE nlacle AEgo] 2718
of Aol ATt Zrttis AS Aotk aPt vigold AELS BRAIE oY
A Qe FoN BeHA gzauls MRS TARSZ AT AL o Rl )
2 Uehgth Zeldal gaAEs 24 olgelE A W AH Wast FANSE 27
Aok Jug wde] g & oy AzEt £3 AHEY ATEUE 29 WaE
A Porstel ASH 4740 WLT A2 BUAY. BF A&He Wh 2718 59

51

of AEE BUS PARYY AYE $& A4} AT 30| e Aoz Az,
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A2ERAFF AEE=0.6 ~ Units: 1/:d

EAAFoL BEE=08 ~ Units: 1/

EXAFoL BEL=09 ~ Units: 1/3

ZF2ERRAFF AFFE=MAX(, 1 - ¢ ZFAZAA T} Y&+ 254 AEE 29)

/¢ 12 /N8 ~ Units: 1/9

F2EAAFL AFTE=MAXQ, 1 - ¢ FAZAAFT} AEE* T4 AES Q) /c 12
MY ~ Units: 1/¥

AEAAZFL AFE=MAXO, 1 - ¢ AZAAF} BES* ASRAToF AEE 820 )/
12 0¥ ~ Units: 1/Y¥
=12 ~ Units: ¥

254 AEE 8= ¢ 2FAFAAT) AES #%%a 4+ ~ Units: Dmal

T2 AEE 8U= ¢ FAFAAToF AEE* £85Y FF ~ Units: Dmnl

AERAF AEE 82U= ¢ AZAA T} AE&E&+ —’F%%E’—% % ~ Units: Dmal
Al 2F2FAFOL FxSex}=INITIALAE AR AT xSex,A0} * ¢ ZFAEAF}
24 Hl&)~ Units: ¥

A F2E ATl F0SexI=INITIALAE A AT xSex, A0} * ¢ FAZAAF} &
A H]&)~ Units:

A8 ASRAZ} FxSex}=INITIALA B HE AT {xSex,A0} * ¢ ASAHAFol A4 ]
£)~ Units: H

A GAol S xSext=INITIALG 48 0 A 9)F{xSex))~ Units: 3

A 2342E ATl FxSexI=INTEG(-2 32 Z A AFoF A xSex)+ 2 FAE B AFo}
ZAxSexl-2 T4 A|F0) AP HxSexD+initial valuei AH ZFAZAAFo} FxSex))~
Units: 3

e F2ERAFT FxSexI=INTEG(-FAE R AT B Sexi+FAaE ATl S48
[xSex}-S A& A|Fo} APHxSex]) +initial value(i A FAZSAAFol FxSex)~ Units: G

3 ASRAT FxSex]=INTEG(-AE A ATt A xSex}+ AE A F ol E ABixSex]-
A& A FoF AP HxSex])+initial valueli A8 HEAAFol FxSexP)~ Units:

48 Bt FxSexI=INTEG(+ Aol EBxSex]-BAol  AldixSex-Rdol A%
[xSexD)+initial value(i A8 HAFol {xSexP~ Units: I

A

=



]
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ZF2ERATL ESex}=AE EAxSex] * ¢ 2FAEAWAFoF 24 HlE&~ Units
la |
FAhEAA Tl B xSex="3E EM(xSex] * ¢ FAZAYATOF E4 HIE~ Units: 5/
AZRAFot ExSex}=48 ExSex} * ¢ AEAAFOF EA Hl&~ Units: /¥
kol 2 AxSex]="4E EA(xSex} *H Yot 24 ¥ &~ Units: B/¥
ZFAZAAF} A HxSexi=AE 2FLEA|Fl S xSex] / ¢ 12 /¥~ Unies: H/€
FAEAAZFL FFHxSext=48 FLE WA FOL FixSex} / ¢ 12 7€~ Units: H/¥
RAFot AxSex]=AE AZMAZO} FixSex] / ¢ 12 |8~ Unics: /2
¥~ Units: /¥
ATl FxSext * ZFAEAANFO} AP

o=
Z2I42Z

< A
i B )
2
Z{% °©
o} /33xSex}=23"8 Aol FxSex} / ¢ 12 7HE~

&

]
234
Units: 3/4

i:l;"P AbxSext=3d
24 AZol AlRxSex]=AE FAZNAZ} FixSex] * TAZAHZo} AWE~ Unis:
AEAAFoF AFdxSex}="2 AZAAFTOL TxSex} * AE ATt APLE~ Units: 4/
s W2
A Fol FxSex] +

/4
x|
ot AbxSexi=23'8 Bdol FxSex) * Hdot AMFE~ Unies: W/
38 Ao} AP xSex}=4E FAERAFTO} FxSex} + AE HZE

A AAFo} FIxSex] + A Ao FxSex]~ Units: 3
Ao} AF=SUMME Ao} AF{xSex!D~ Units: 3

ZA) H]€=0.007 ~ Units: Dmn!

ZA4 v

Al 25
YA Fo} 2

Z A H]€=0.014 ~ Units: Dmnl
Zq 88 -c AE

¢ ZF2ERA Tl 2
[o]
A H]-8=0.072 ~ Units: Dmnl
3

¢ FAEAF} 2
c AZATLt &
¢ Aol A4 ¥ E=INITIALI - ¢ 2FA4ERAFo} 2
€ - ¢ FAZEAYAFol A v¥]-8) ~ Units: Dmnl
A Ay Aot A9 QP xSex,A1}=INTEG(+A Ao} A AHxSex) - :=3HxSex,All -
W A APiHxSex,All)+initial value(Z3¥H FHE ¢1T{xSex,A1D~ Units
Ao} AHxSex}=ZAE Aol A HxSex] + ASAAFoF AMHxSex} + AAfo} A&
[xSex} +ZF2EFAAFTOF A HxSex} ~ Units: /€9
=3HxSex,A1}=IF THEN ELSE(Time<=c 12 7}, A" A8 Ao} A9 A7 {xSex,Al}
/¢ 12 748, ZA delay fixed[xSex]) - A AHH AlHxSex,Al}
Al Addy Al xSex,xAgeOl=Ad A3 2o} A9 AFxSex,xAgeO}

* A oEy A8 xSex,xAgeO} /c Ud ~ Units: /Y
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Al Aot A9 FUATSext=SUMCIE AFE Aot A9 UTxSexxAgeOD ~
Units: &

Aot A9 FAF=suM(d Aol A9] FUHxSex!]) ~ Units: 3

=3} delay fixed[xSex,xAgeO}=DELAY FIXED(}=3HxSex,xAgeOl, ¢ 12 7§, 0)~ Units: 9/
4

HAFE=INTEG(HY FAF - HA #|4)+initial value(i 7] WA~ Units: B4
BEWAS_BFEAR ML Units: 34

WA SA=REWAS/EE WAS D7 ~ Uniss: S4/4

WA A A=A LAY ~ Uniss: 3404

e

FHlolB=INTEG(Q T Hlole] T2} - Qfulole] AE-3h+initial valuel 27| Q1 #o]
El5®)~ Units: T

AFHolH FA=5Z AFwolels/d FR AFHlolE LA~ Units: ti/¥
AFHlolH WF=AFHolE5/ AW olE] AHE-Ag

TETH=HET*H Y 785 TRE+Z F&eHYN F85Y TRE
AfHlolE gt 557 s & H=MIN(UFH el AFHlolEld 858 , IT5F7
F*c AFZTEINT +859)

BH] T8 5E=MINCIFH e}t 557 £858, ZARAS AAFY7] +859)

2H4Y: 2005. 9. 14. / AAIREY: 2005. 10. 7.






