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(http://www.hankookilbo.com/v/f070258ed16644alabba588f016d072a)
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APEEOE Zpol7t ot EAlsts AL Aol ol d AXE EolaA

Neonatal survival rate (%)

KNN NRNJ CNN AZN EuroNeonNet
(2013 - 2014.6) (2012) (2013) 2012) (2012)

0% 2. 9, AR, Ak £ QB FUT A4t 4E & M

(KNN: Korean neonatal network)
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= JE
2016 Aot =4 (%) 421,523 990,000
Aok oA % () 122 1,221
Ak Z Ak o A} 3,455 810.8

E 1 @53 Q2 A4} Foh Aol oA &

o FU AlAo}l F3xA A &7 dF (neonatal survival rate in Korea)

- T FaAAFTE=Aol (very low birth weight infants)e] A=&-2 1960
35.6%9°1 A 2010-20143 o] 84.8% = 24 ol =7 skl o

ZI XA FEAL  (extremely low birth weight infants)e] AHEELS

5%l A 69.6%= 108 ©d S7FstAt (1™2).

- 2002 = 2000 200" = 2013-2014.6

o6 ot
85 e gud—=
%2 7 /
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— »
/10

704 / v
71
556
i / 4504

[/ [
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60

Neonatal survival rate (%)"

.
S

- Year effect: <0.0001
- Gestational period effect: <0.0001
« Interaction of year & gestational Period: 0.0258
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a9 3. 3 wsof =4, F5AE APG-E Data (Shim JW, Jin HS, Bae CW.
Changes in Survival Rate for Very-Low-Birth-Weight Infants in Korea:

Comparison with Other Countries. J Korean Med Sci 2015;30:525-34.)
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H 38 =W 2 =81E

L =9 Adels8A4d @8 2 7t A7 2 EI=A

® v|= 2] Healthcare Research and Quality Act, ¥=r¢] Quality and outcome
framework (QOF), W@ #=2] Dutch Health care performance report,
2~dlehe] Quality and Efficiency in Swedish health care, 2] National
Health Performance Reportol] 23t o]& A|2~®lo] & =Ho] o]Fojx]1l
Roem I WFEE ted 2o SRR gl ol AAF QD Azl A
o]Folx A FAHO=EA Aot FHI} FEAAY FHoA FAHEHE=

AxE 29 A w7t FLsiT

b
rr

o iAol om A I A" AT sQole =IUHEE, GeEE Ao}
HEQIE FF3t 98 d F4Es A4 =
Vermont network-a AlAJo} HofoA & &gz x} kde 9% =
M5 FARAZEA 20008 NIC/Q ZZAEE JFdlo] 34719 HA9|

ZFojsle] 51709 PBP = potential better practice® 7jEtslal o] =

Ag&ste WHeE PDCA cyces Y vl Aok ol HIEHO=E
AA7MA wid M2 d Fge FEE A3l o5 FH Folth
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Vermont Oxford Network NIC/Q Project

Habit for
Change

+ T

=  Clinical

Operational

4T

Habit for

BETTER PRACTICES

=

h Organizational h

PDSA cycle.

Habit for

Systems
Thinking

=

| _hd J

Collaborative j
Learning

7. MEE S22E YEIY 4

SEAN

[ee]

29 (Horbar JD. The Vermont

Oxford Network: Evidence-Based Quality Improvement for Neonatology. Pediatrics

1999;103:350)

M3A(AHRQ) B Haa= e - £ OECD
NHOQR/NHDR Outcome Framework DHPR Quality and Efficiency N AEAY N BB HCOL
He Ry -EAANBOR vRY NBE JREAE Ay ¥Ry
[Effectiveness of carg -BUERFT Effectiveness martality, state of Health, etc. R Effectivensss
- 87 QoL
#nes a3 A3¥ A3d 39
[Patient Safety) Safety Safety
ThE Us’=d (B4
[Timeliness) Availability
ansyd BRe 3EFHE @898 HaxBnas bty b |
[Pztient Centeredness) Responsiveness |confidence and patient experience Responsiveness
U=BA REF TARZEE &y
{Care Coordination) Coordination
ZgY HEgd
[Efficiency)
SRNSEUER Lk
[Hezlth System TI% MY
Infrastructure)
Ll R L gcisiel 0| &MY (B29
{Access fo Health Care) Availaoility
BEd e "AYBHE: 288 vE
FEAENNZOBUAN U A NS TAT EJAN,
HARPBABER SE9C a3 ARTE Mo A=z 18

35 =7PE oeAzgle] A 4 WHFe vl
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D 2909 Aol #d A AFE G A

o sgHolME P4l F4 8 Aol Aol WMF kol HopAE, Ao}

= e XE
F &89
Smoking habits during pregnancy
S 105 =Y e
fAbortion prior to the 1th wesk of pregnancy

P - T
L0 A Foetal mortality tate

Fhwﬂ-ﬂ-',;al 3
1 A ol Llnpr
chilldbirth amd H‘li' I-:I] H talit
neonatsl com 00Tl TTHOCTALTY
o7}t Ha47t Teldlel Agels] wiF

Percentage of newborns with Apgar score under 7

BT A 3-4%9] HER &
Third and fourth degres perineal tear during vaginal delivery

F 6. 299 Aol A A Ax F JA S4B Aol Aol |

2) Vermont Oxford Network
gt FA4 5 AAgoke] A ol Z4 2 AE HAAE AT =¥
APsle] o] B3 Rysty 9o A gato] Wy o2 benchmarkinge =
3} potential better practiceE 7/W&3lal o] 2 2 &sl= WY, AE7F 154 9
g+ Clinical guidelinee ¥ % 2o 93-S ol &3t A&t WH, =
a39& o] 83 facility profiling el Aok = o]E AR WHO=E
audit/feedback %, A& A WS meeting? I, wHE2 o WE Jocal

opinion leadere] % Fo] A& F Aot
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(O Vermont Oxford Network ¥ FA)

Average birth weight

Late onset sepsis

CPAP days

CPAP days per days hospitalized

Ventilator days

Ventilator days per days hospitalized

Time to surfactant
Measure

Day of life at which started on enteral feeds

Hyperalimentation days

Hyperalimentation days per days hospitalized

Intralipid days

Intralipid days per days hospitalized

Central line days

Central line days per days hospitalized

O Vermont Oxford Network &1+ 23}

- 199913 Kilo CMell ¢Jall “Improving care through collaboration” = X113k o] 2]
AA7FA 100 | oo A FF =¥ AARE Hasty o I F 2007
Pediatricsoll 1,250g w]qte] wmjsolo i T H AT AWold gles A=89
Ae 733} E F29 F=HE o] 83 benchmarking® thekst Wy S 53 2
FFY =¥ Bag vk At o] &2 AW E Y, IFEA THFEZEAD

9]

ge TASL @ F7139

Yo

i

3 d F FES NPT H
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benchmarking center® WE3&ke] potential better practice® e F o]
ol 9A AEstE AFE APty d FFS =REHY. olF #E3 ZYEH

sl A5 £l B3R

Team « Multidisciplinary team
construction (neonatologists, nurses and respiratory therapiest)
« Training session
» Regular meetings (face-to-face or teleconferences)
VA a2 el » Identify 27 PBPs (DR care, ventilator, nutrition/fluid)
centers » PBP selection by each center
« Random audits
« Control chart (data center)

Walsh, Pediatrics 2007

9 8 HEE S2¥T HERFS A 34 AA (Walsh M, ef al A cluster-

randomized trial of benchmarking and multimodal quality improvement to
improve rates of survival free of bronchopulmonary dysplasia for infants with

birth weights of less than 1250 grams. Pediatrics 2007;119:876-90.)
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YR d A FE oA L A Neonatal Research Network of Japan
o JE2 Z7lo] AYPS ol B AAolstslof A 10od A Ao}
HELZE ¥E3 ol& HESE AlAol HeolHE s wd

AHBIAMNE Ftol AAARE AFHL Aot Fa AP oo
E}

o tEH E B vZoldd FUB AEZ Y¥ HAEol dhstel
AE7F 2o JloE Ble WEom @ e AW AT EA
A7 ATE BW YA AY F AA ARE] foSA Bade A
3191351 o,

A

The effect of professional-led guideline workshops on clinical practice for the
management of patent ductus arteriosus in preterm neonates in Japan: a
controlled before-and-after study: Implement Sci. 2015

Pre-WS Post- WS Raw-OR

N(%) N(% OR(ES%C) Adjusted OR OR(95%)
Total number of infants 146 148
Mortality 15(10.3) 5(3.4) 0.31(0.11, 0.86) 0.30(0.1, 0.89)
PDA 47(32.2) 45(30.4) 0.92(0.56, 1.51) 0.97(0.57, 1.65)
Indomethacin 43(29.5) 44(29.7) 1.01(0.61, 1.67) 1.01(0.64, 1.86)
Ligation 13(8.9) 7(4.7) 0.51(0.20, 1.31) 0.46(0.17,1.23)
Air leak 7(4.8) 4(27) 0.55(0.16, 1.93) 0.66(0.17,2.22)

20



e Facility profiling (resource,

clinical practice, and group
dynamics)

Workshops (clinical practice
and group dynamics)

40

=)
o

Mortality
(deaths per 1000 VLBW infants admission)

Action plan (resource, clinical
practice and group
dynamics)

Monitoring the progress
(action plan)

=]

Pre-WSs Post-WSs

—a—Intervention NICUs
== Control NICUs

a9 9. 93y AR Fo) AolFsAde Aws wsish A P 3y
(Isayama T. et al The effect of professional-led guideline workshops on clinical
practice for the management of patent ductus arteriosus in preterm neonates in

Japan: a controlled before-and-after study. Implement Sci 2015;10:67)

A A P fstd A&7 3F 93 Clinical guidelines 43 3 7oy
YIS o] &3] A L3= local opinion leaderd] FR-& dAadAuTt olrt
Zt AE e 7es A8 olE HIECoE wse Adsty FEAES YT

Aas)of gt

4) =9 QI (quality indicator) oAl

® Agency for Healthcare Research and Quality (AHRQ)
- "=y AR #BEY Az2"ES st A7 #Y AR 2 A

PLA7E A% ddd 24e Weled 283 A4, =7 3 HolHE



MEsts d¥7I#o=zA, AHRQS A+ 3 Wy =75 AR&ste] w=

oz A2®EL 1309 /e 2HFES WxEa 5% W AWe Fgor
=

The Agency for Healthcare Research | | LBWI Baby-MONITOR by California
and Quality (AHRQ) Perinatal Quality Care Collaborative

. . Antenatal steroids
latrogenic pneumothorax in ! . .
9 P Health care-associated infection

neonates «  Survival

Mortality +  Growth velocity

Bloodstream infections in * Hypothermia on admission

neonates « Discharge on any human milk
Timely eye examination
Chronic lung disease
Pneumothorax

E 7= AAer #d A Aw
(https://www.qualityindicators.ahrq.gov, Profit J. ef a/ Baby-MONITOR: A
Composite Indicator of NICU Quality. Pediatrics 2014;134:74-82.)
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5) 718 dolA Ao} Y EQ 3; International Network for Evaluation of

Outcomes of Neonates (iNeo)

o A AAoHANAE Frhvitk SPE Aol ENIE 2Hsw
Z7b wsle] dAARE £, BASD ot =7k U Y v

WAe Zol7] 9% 2 Pae =dL WS AdA BEaA 2w A

3, BAse] 2us 29 Folv, dobrk A Fel AAHA =¥ g

INEOS| 749l Bate] HAAZI A @aol wdo] FRsnA shx
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Network Australiaand ~ Canadian  Israeli ~ Neonatal ~Spanish  Swedish  Swiss Neonatal UK Neonatal
New Zealand ~ Neonatal Neonatal Research Neonatal Neonatal  Network&  Collahorative

Neonatal Network Network Network Network Quality  Follow-Up
Network Japan Register Group
Country Australia and Canada  Israel Japan Spain  Sweden  Switzerland UK (England)
New Zealand
Level IIl NICUs 2346 30 3 93 n/a 7 9 45
in the country
Level Il NICUs b 30 3 73 36 7 9 44
in the network
Number of inhabitants Australiz 23 million 34 million 79 milion 126 million 47 million 95 million 8 million 52 million
NZ: 44 million
Number of births/year Australia: 300000 380863 166000 1071304 497023 110,000 80,000 667,000
NZ: 60,000
Nurmber of eligible 3,500 2,700 1500 3,700 2600 900 800 7,700

NICU admissions/year
(<32 wks gestation/<1500 g)

¥ 8. International Network for Evaluating Outcomes of Neonates(iNeo)ol| #of3s}=
HEHZS] 54 (Shah PS, ef al The International Network for Evaluating
Outcomes of very low birth weight, very preterm neonates (iNeo): a protocol
for collaborative comparisons of international health services for quality

improvement in neonatal care. BMC Pediatrics 2014;14:110.)

6) =2 QI (quality indicator) 1@ A+3}

R ol FEATN7] SN E o= Al FA7L Bade FaTch

of\
1110_,{‘
o&
o|\
o

1=}
N

o #4 AEE FUAA U4 olFolXE WA 7
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g ARIEdA HEIIESY e IAE oFE
o|277HA theFstAl UEtES & F dth
el Mg el tEx
st AEIFE Abole] oA ko4
AFEEZ NICU Q %o th3gt

Agolng F3 34

A},

ot A&37)0) Bl Alglo)la oW x| uE

Zz7 9 Ao

o
It
N,
)

e

=

A%k

Process Measure

Outcome Measure

Do patients care about this?
Do providers care about this?

Obtain from routinely collected data?

Interpretable for feedback and quality improvement?
Directly measures prevention?

Need for risk adjustment?

Time needed for measurement?
Sample size requirements?

Less understandable to patients
Yes; it relates directly to what

providers are doing
Usually

Provides clear feedback about what
providers are actually doing

Yes

No; however, need to clearly define
eligible patients

Less

Smaller

Yes; very important to patients

Yes; however, providers are wary of confounding
and may request risk-adjustment models

Sometimes; additional data that are not routinely
collected may be needed

Difficult for providers to definitively know where to
target efforts because outcomes are usually
affected by several different processes

No
Yes; need different models for each outcome

More (for risk-adjustment)
Larger

ol =3z 8F3]o A A ASH

&g A
25-100%°1
T U, B, S8R
ol ARk 2SS
Adzgsfor sk

w=o)7} e oo}

® 9 A Ax:e Ay AF AAA (Curtis JR, ef al Intensive care unit quality
improvement: a “how-to” guide for the interdisciplinary team. Crit Care Med

2006;34:211-8.)
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o I ATFY
() 2010 o4
- 20108 olAZAXE BaF WA F AN P FRE AP =YL FE

3 3=

- 1995d3 1999doll  tHAlAopstElel A A= 3R o|mr|we
Aotz @A thet Aol HAASATHNA 19963 = M= 33
o|mr| e Wi EAE AAstY Aol eAE e AIAd, 1Y, AW
A2 W FFe Aol HFAE WA EHFEol A=

o2 B u 592%0 Eadee Buetg

f

HN Jo

N,

>

- 2006 A= RO ATFQRIERE Bl EMol 1,0008F Holx 3.
WY AAotedAd wWAAel FasiH, 20-30% ¥l WY 9
AAZ AxgHo2 AAolz3ata 557-707 WAel gFo] Hgsith
H3sA

filo

kl

- 20087kA] sy AlAotEeAY WAL AHH 0w Z4HYoH o
= Aol Ad 49 B FUHY HREE 5295 AHAAFo] AAY
ol BERe olfE TEE ol FAE 7Yt e FeE F
g = A,

- 2009 A= FRe AAotFAA A AT wEH, Aol F3At
A AsAAY AA xR FAAAFTEY ] AEELS WY o UE
o] An], Au], ¢y B7o] Fgdtty g, 1,000 EAold

=

3.2-4.2 WA DABEE 2006000 WS o Aok drim 2
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3. 24 3=

4 U1 A HEEAN FFEAN AF

JEE RS
2% Ba AR
QU AL

1A ZF W 89 71 22] Ph, base excess

Aol FH
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2. I AAolTdAE dd o} FA

o Aol A 7| FE @Q7F TR

Total(n) H| 31 i or i O
mean SD
pepes 418 Male 237 56.7
Female 181 43.3
= 419 week 31.831 0.1785
4l o jonal =
rhelGestational age) g day 2.99 0.099
A Al A= g 418 weight | 1,826.9258 | 35.89163
384 R 343 89.3
o) Al Z ok gk HAi2F 27 7.0
#oF 14 3.6
419 singleton 301 71.8
1;]; a
RSN others 118 28.2
411 No 378 92.0
128
¢ x=(DM) Yes 33 8.0
410 No 366 89.3
-7 & o)
AL EHHTN) Yes 44 10.7
I 307 No 235 76.5
Yes 72 23.5
A ] 2 o) 388 No 209 53.9
I Yes 179 46.1
Hop wpa 419 2 2] Bt 143 34.1
A LA 276 65.9
20 2 419 Inborn 349 83.3
= Outborn 70 16.7
1% o}lx7} A 401 5.61 2.38
5% oz} M 399 7.429 2.010
401 No 183 45.6
x7] AN 9
=71 ade Yes 218 54.4
A A A A0 AZE oW 390 37.1538 1.70644
SA 1 AIZE o]y < 712~ pH 274 7.2412 0.11526
=4 1 A7+ o] base excess 274 -4.1346 6.30891
HEHIAA A& 417 No 236 56.6
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Yes 181 43.4
396 No 311 78.5
Mild 30 7.6
7| HA] ¥ o|JA=
] IR Moderate 27 6.8
Severe 28 7.1
414 No 366 88.4
=Mz oFE X8
SHEAMNE o= A Yes 13 1.6
400 No 372 93.0
ol 3 oA =S
sHudde Yes 28 7.0
417 No 360 86.3
Z] & o}
194 Yes 57 13.7
412 No 293 71.1
Gradel 70 17.0
HA g =3 Gradell 29 7.0
Gradelll 6 1.5
GradelV 14 3.4
401 No 372 92.8
Al Z0o] vl R og3l=
= 417 No 382 91.6
R Yes 35 8.4
417 No 405 97.1
T AL A RS >
AR > stage 2 Yes 12 2.9
419 No 399 95.2
Zolulul= A=A
vl goltur s e Vos 20 18
410 No 403 98.3
1— | =2
Anti-VGEF X & Yes Z 17
A ZEE A7) 419 No 391 93.3
Yes 28 6.7
F 13. AlAolEd Ao JY3 37F w9k w)gole] VB AR
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o Ao} 34 7B HB (37F o)

Total(n) | ®]aL nor % or SD
mean
o 482 | Male 291 60.4
Female 191 39.6
} = 481 | week 38.607 1.2100
ZA Al X Za T
e A AT 3] 480| day 2.53 1.975
A Al Al g 484 | weight | 3,180.4731 | 495.27640
345 | A 330 95.7
drF L 9 2.6
o 6 1.7
484 | THEj o} 468 96.7
A2
o T}l o} 16 3.3
S (OM) 476 | no 451 94.7
yes 29 5.3
431 | no 421 97.7
T HHTN
AL HHTN) yes 10 2.3
Z 2184 152 | no 141 92.8
TEFE yes 11 7.2
AP H 2ol = 439 | no 435 99.1
yes 4 0.9
B A 482 | no 302 62.7
yes 180 37.3
) 482 | | 190 39.4
= A R A
=47 9 9] 292 60.6
1& ol=7F A4 352 7.682 1.4757
53 of=7} A4 353 8.887 1.0812
A ALA A=1 AZE o) 414 35.8514 | 5.15955
A 1A o]y €@ 7}~ pH 156 6.4381 | 3.07048
=4 1 A%+ o] base excess 142 -1.1972 | 8.73390
2] a2 B 402 | no 344 85.6
yes 58 14.4
PPHN 482 | no 474 98.3
yes 8 1.7
INO use 482 | no 475 98.5
yes 7 1.5
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482 481 99.8

iNO + Sildenafil use o
yes 1 0.2
482 | no 478 99.2

ECMO
yes 4 0.8
Surfactant use 482  no 462 9.9
yes 20 4.1
Hypotension requiring inotropics 485 | no 469 96.7
within 7 days after birth yes 16 3.3
. i 482 | no 470 97.5
Sepsis (blood culture positive) ves B 55
485 | no 476 98.1
HIE Stagel 2 0.4
stagell 4 0.8
stagelll 3 0.6
Major congenital anomal 472 | no 356 518
] S y yes 86 18.2
14 AYolEIAMe] QAT 37F o) Aol B AR
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3. =) Aotz A2 71d R AY, A4, B 5 R

7h dHl B AE B4 2%

AR 1 AFHEY 10% NICU ¥4

20H A7 | = (20/15/10/0/missing),n(%)

-

| 4

= 200] A = 15~20 = 10715 = 100|3} = missing

B AEdES 109 NICU A 7F 10 ¥4 skl Wdo] 1170(18%), 11-
15 W22l Wol 1571(25%), 16-20 #-43l wWele] 1070(16%), 20 ¥ =
7ol el 871(13%) A h.

m Aol By dRole RxdAge ¥H

i

zt},

o
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AE 2. B9 B o NICU B84 <9 H|

[Te]
S | * Seoul * 2%
— 3%
EN
Others - P
L]
S
Lo
o - _ Fay
= n=6,10% . “
o n=7,11% = ~
a * %e n#EglER oy, & T
-+ &'A oo. ..o
- G=1728% B -
(]
o T T T T T T T
0 10 20 30 40 50 60
Index

T 1L 39 9 o AAerERAN 3 5ol v

B Ed JA B 5 T NICU Y 7 2AAst= HlEo] 2% w|wtel ¥
o] 1770(28%), 2-3%<%1 o] 2271(36%), 3-4%<1 Bl TH11%), 4% =
2l o] 671(10%) A T

AFE 3. NICU 34 ¥4 4+
4

108 47| = (No/Yes/missing), n(%)

0,0%

6,10%

=NO B YES = MISSING

a9 12 AdelEaAA Ha g
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B NICU ¥ 71 10 B o] ¥Bdol 5571(90%), 10 =
671(10%) S .
A ¥ 4. NICU B < o t3A 529] H]
- * 153 .
* 253
* 353 .

a9 13 AgetF R 1§

[ ] NICU

HAF 4

=(0.75:1

wl whel

o ZFEAF 9] H7F 1
ol 1.0:1 w¥hel B

g<do] 137021%) A

40

0]

=(0.75:1 =]¥hH<I
3770(61%), 3%

Ho] 1171(18%),
=(1.0:1 o] 1.5:1



AE 51 42 ge] AQ 4% g 5

x| =5(N=61)

80

60
1

92 %

77 % N 7%

40

20

EE SR 23t k< ety oy Fga=a  oHIATI TFLED

% 14 Bpe] Ad o R

B 2olARARARY Qe o] T7%, solFRI AT} i Fo| 4%

solo) A RAR L Qe Fo] 5%, cofAAelTATTL At Fol
69%, zoltBrTe} e Fo| 9%, ot RARAR T} e X

o] 97%, Aololn|AZ AT} A= o] 7%, AotA&2sty HFo
7} 9= 3Lo] 85%0°|th.

AE 5-2. 139 A4 o5 A

JdD 1 871 e AW F U /b5
2) 8: 8709 Bt X T 8/ B=F Jte
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v e o 6 8 © 6

©

(8/7/6/5/4/3/2/1), %

60

51
50
40
30
20 18 16

2
5 ] [ ] —
8 7 6 5 4 3

2% 15 A9 5@ Bae &

B 87 (D)HA7F ALsF= X2 51%, TR ALl F+= X2 18%, 670 A sh

rr

FT X2 15%, /) AdsiF= X2 5%, 41 AdsiF= X2 7%, 30

AdsF= 2 2%AT

ol g Relwh Aol A% Aol Fgo] Thed A

b3} : wHgol FopFol vistel AMANE T 5 e b HE
oIMIQIF T} - Aot Y A B olmAF A o] Jpsd HE
Agelatst ; aolAHo tete] A, AR 4 A= AR AT

aolA AT Aol AAT RS AW AR U= AFAFAEY
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AE 6 ATAN B A TH g%

® ©

© 8 @ O

©

(8/7/6/5/4/3/2/1), %

45 a1

30 28

20

B AEAN 9 AL 8/ FHIF 3ol 41%, T FHIF 3ol 28%, 671 T
v 3k 3Lo] 20%, 570 FHIEE 3ol 5%, 478 FHIF o] 5%ATH

POCT (point-of care-testing): 7}2=&24 o] 715 AOE AlAyolz3x4 o
Ha 1o o)%

5}1} Ol % f?_ Ol%él HS7|(&Ee old Estle 7lee ZE 247 A4

Portable sono: B Ul 4 1t
Portable x-ray: ¢ W 24 1t
aEEG: ¥ W & 14

A Aotz A g 14 o)A

Aotz R AFoAE AR 57 b Aot aAd R 22 Sl 9



HFOV Hl&(NICU 10 ¥4 <) 2.47
CONV Hl&(NICU 10 ¥4 <) 2.42

VETEF7]
CPAP HI&(NICU 10 ¥ ) 1.77
HHFNC Hl&(NICU 10 ¥ ) 2.08
A Hl o] B o] &4 Hl&(NICU 10 ¥ ) 0.84
aEEG Hl&(NNICU 10 B4 ) 0.26
ER = et e H]-&(NICU 10 B4 ) 0.49
253714 Hl&(NICU 10 B4 <) 0.40

#® 15, Al otFgAd 10 F AHl A

A& 7. Kangaroo care 5

(No/Yes/missing), n(%)

0,0%

= NO = YES MISSING

a9 17, BAF A Al AR
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o] 3071(49%)

il

m Kangaroo careE Alst= o] 31(51%), AR Z=

ATt

A ¥ 8. Breast milk feeding ®]-&

30%7|== (No/Yes/missing), n(%)

5,8%

B

= NO = YES = MISSING

a9 18, B i Al HlEo] 30%017 of %

R onf R FRE RO, RRSRUl bsE 2e B2 9%, 1
He Zo|A BH FHE AdstE HlEo] 30% o)Al o] 4570(74%), Al
y5tA] = 3Lo] 11701(18%)H Tf.
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Z)& 9-1. Neonatal resuscitation education 7}5 A%

60

53(94.6%)

50

40

&+
oFl 30
0

20

10
3(5.4%)

0 [

NO

a9 19 Aol 2AE uE AR

o

W AR AE Zde AA-SHA ge A oS fFE AEde W vt

Ik 3 H 22 94.6%0] U TH

ol

LI
-
o

A% 9-2. Neonatal resuscitation education A& 718 XA A 715 AR

[ |
10

9 20, Aok, S8A, B EFoA Ao 2Ale ws AF ofF

i

B Ao, TR, B BEFoA wsS AlY

AT

b= A-97F 39%l &34

O
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AE 10. U4, B Z2EE {F

(No/Yes/missing), n(%)

0, 0%

=NO  ®=YES = MISSING
O 21 A4, HAE ZEEFE A%
B A, HAY ZREEE BE AT A A FulEkar AT

A& 11. Pain scoring %

(No/Yes/missing), n(%)

1,2%

5 NO mYES = MISSING

Y 22 5% Wyt L2ES o

o] 670(10%) %3 T

ol

B 53 g7F LrEZo] Qi Fo| 547168%), flt
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AR 12. }Q A5 A/F/F AN Z2EE

(No/Yes/missing), n(%)

0,0%

o] 547§(89%), = 3ol TN

bl

B A Am AF/F AN ZE2EESS 7R

(11%) A .

AX 13-1. =% 7} 7%

No/Yes/missing), n(%)

0,0%

= NO = YES = MISSING

B S55EE HI7Esk= 3ol 857H(85%), B7FeHAl %+ 3ol 157H(15%) AT
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AE 13-2. 55 H7} AF scale XA} 9

SNAPPE-II score
35

32(52.5%)
30
25
é_lpj 20 16(26.2%)
30 15 13(21.3%)
10
5
0
NO YES MISSING

a8 25. 5% W7} A5 2 SNAPPE-11 A& o3

7|E} score

35

30(61.2%)
30

25

19(38.8%)

¢ 20
oF
%0 15

10

NO YES

9 26, 355 B/l AEE SNAPPE-1I ©]9]9 g & = ALg o1
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AR 14 ¥4 48 Z2EF 9 94 Ad 8%

(No/Yes/missing), n(%)

1,2%

= NO = YES = MISSING

a9 27 9 BY ZEES oF

B FFHE ZR2EZ] v ol 507182%), e ol 1071(16%) FAth.

NEZA 1. E3AL 34 (n) 56%
AF-=A 2. FFIEANEE 38 (n) 62%
MFE=ZA 3. TPN g3 & =4 41 (n) 67%
NFEZA 4. FE ZUHTF 35 (n) 57%
ME-=A 5 Z# ¥ FH 39 (n) 64%
A F-=ZA 6. NICU 37 2 Autd GEAT 22 (n) 36%

3E 16 9% A A= A

W&

Iz
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m NICU 99 epabe 56%, RE9gIade] 29e 62%,

o2 wUEHL 57% AB g FRAL 64%, NICU 3R

36%l £33} .

Ax 15 ZA9Hy Z=2EE

o

(No/Yes/missing), n(%)

= NO = YES = MISSING

a9 28 A4 HY ZEEF AR

[ ]
iy
nf
r ol
o
[z
fru
ft
ik
o
%0
rlr
e

o] 97%, 1= 3ol 3%AT .

AE 16. B A R3EA nS
60
49(87.5%)

50

10

&
oF 30
30
20
10 7(12.5%)
. I
NO YES

Y 29. §Y Al REA ws AFY off
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B HY A BREA 28%S AFgstE X

100 %

.

Z2EZ o= (N=61)

85%

5587 nEN BEEEA

87 % 89 %

40

20
|

82%
Y

a3 30 4=

AR 17. 99 A AAAZ

97 %

95 %

o] 87.5%, A3Y3tA] L= Fo] 12.5%%

69 %

=rxas  AEIE

(No/Yes/missing), n(%)

0

= NO = YES = MISSING

a9 3L HY Al AA A o

m =Y A AR AFS s ol 69%, 317 ke Fo] 31%ATh
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A% 18, 4812 ol AALAFA 2L AYLE

. Range IOR
median | mean min max 25th 75th
AAAE | 0.000 2.403 0.000 100.000 0.000 0.547
S 4 — median(0%) .
— mean(2.4%)
I - 'I' — 'I — I - "T"' 'I" -~
0 10 20 30 40 50 60
Index

19 32, 484 % o) A TA R AULE

B 48417 o)) AAClAFARA AYLES B
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d FAE

AX 19 8

(x1000)

L]
g0

FH
O

sd
20| 6.47041

NA’s

36

Max.

2.237

3rd

3.107

Mean

median
---- mean
1.337

Median
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1st

Min.
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54



H 5%. dd0rs3ld 2Az9 & =M T X Y Jisd

1 989 @ A A% & VA P

& olskel Welol 117H(8%)ol &3t

O A, ZHle] 74, Hulg Ade] 284

- A FTABEAGAE A Ade] AlFtE A 9dA oY X WA oe
B B A9z B4 HAAA W FA Aoz QA7 An] B Ao HE
o &x WA o thHl Hglol FF3stw Aol7t ©ol | ool Wik HHEd A

4 A sl 2o d) HAET AFEF7] FHlE 247010 B

e
o
n
rlr
M
o
[}
K}
i
i)
)
=
[
2
ox,
mﬁ
ad
2
et
Y
il
N
)
N
)

55



12 64%,

|z

\J

0°

8o
ﬂu

5%, 7

o
-

2YE Y

R

ol

2 67%, °F

|

vl
.ﬂmﬁ

62%, TPN

[e)
=

o

wK

<
A

B

sot .

22o4

2 oulA o

o|

(e}

=0

;OL
oF

o
HH
o
L

o
X
700

O Ao} T&AA mf A

L

N 7HA]

sgoz AN A 7

e

mr
1

%

o o7l d

2 34 2 57k Aol Bkl Aok 3

aX

o
=

-

3l Practice

7

—_L
) B
B4 AEEC] ME =T

=9

24

lo] Aol A% 277} WA

7}s

=
[}

=
3

~ 2o}

d ¢

)

bol ohd 37

sl

stEE A& )

o] Bty oo

s}
ol

o] o

56



E
=

2. A olFAAAE 5 F HUe NdF

7t T8AA FI7 AE 9 J)FE v

2 Tzol 4 253

O 44

A2 TRl o7

o]
=

H]

_AO
oy

&/

X

O 9 F5 2 A% Hgol B FS3}

e
of

W

B

A
e

Tk

Njo
o

(o =

arT

- 4AF Ao

nH
oF

W

Bl
dr
E

o

Njo

e

M
gt
F
el

Y
Br
N

3
W

A58}

=
T—

O 23 A& w

57



. 2844 FAAE FRE U 2E L A B

L ARE 39

3]

s)s} 2AEA 914

)

ol golets] By

O %3

: 2016%3 8¢ 302

O <€A

ofo

o}
=)

K

3]
2l

N7 =

shabe

°]-&

=
=

KNN data

=l

]

*

IHHNE E ARE=2

o]z

1

R

RELREEE!

S

bor oz

S

919l ok KNNel 1,500 g ©]

e ESE

o

2

=
-

ol o

A, 7=

7 e

3

- X

ROC

™
ﬁ
)

ol

O =9l Ba 24

o
<

it

o

o

e
%
T

i
-

58



- BRY A ARE JAW T AE bsT 42 A5t BB S A

- 3 YA A AR B ofoltlo] B AUAEE A% WE F

- KNN data® o] §3ke] Abwo] 7]ejshs Qlago] Folalx Zotnm Ay
B3} 35 54 B 3o oA A2 F

- 24 AE FEL AP F I NCU 8% 24 52 ddstn A

- AR S MHste] AR AL TFohAL ATl VAT 2 3

P AR HA (AeTieta)

jg

124 (o} of 3 )
-0l (o] 8o 2o o)

ad(Cd - dista)

i

BRI o ska)

2. A& A3 A 34
O F3 : talgorsts] By U39} 2AEA A9
O g4 : 2016 99 129 92
O H2: HEARYY B9 115 394

O ¢4 3 39 &

- ICUFE #=Fo] v27] g 2E ICUE 2o SAE Eg7lde 7
7b b= 4 vk mEbA clusteringo]l B8 5 =
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— univariate logistic regressione &3 p-valueg &8 Hi, 7]&E] ¢z
IAE HASI MEE vlolojulA T E0135-S W] multiple logistic

regressione 3 p-values <13t

- LR test: 7] ¢HA QAAEWES YW

l-'Ei

< 23, 7Ed dHd A

o} 2L AAE F719S o 2o AT E e = likelihood ratio

— AUC comparison (Delong method): 7]=ol] €&z QIAETHS Y TlE &
P, 7]Eo] &zl AR} AER JAAE FUHS W =2y 2ol tist
o o =8g YehflEs ROC curveE I3 Ei, AUC ¥InE %3] o= %

S Eol=A p-valuez 1

- 239 AZYE Hrle Z R 2EE o] 83t C-static} calibration HH &
o] &3+ £ o} FHIZo:= reclassification© 2 NRI (Net Reclassification

Improvement), IDI (Integrated Discrimination Improvement) NRI, IDIE 4+=
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3) Outcome Indicators 2=}
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%7] 24« F8 [Resus) [YL/9E

A YIA A2AAZE o) [T
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3 BEZ ALE EAS AT TF= B4 dH B}

Univariate Analysis Multiple Analysisl ~ Multiple Analysis2
beta se p-value beta se p-value beta se p-value

sex -0.016 0.038 0.688 0.040 0.074 0.597
week 0.000 0.003 0.968

kg -0.003 0.014 0.833

SGA 0.022 0.062 0.727 -0.010 0.072 0.890
Fluid 0.087 0.083 0.313 -0.040 0.114 0.734

Multi 0.024 0.036 0.515 -0.028 0.062 0.661
DM -0.095 0.087 0.286 -0.1330.126 0.312

HTN -0.048 0.077 0.540

CA 0.123 0.053 0.081 0.088 0.081 0.293 0.127 0.091 0.192
Steroid -0.005 0.023 0.817 -0.057 0.065 0.403
Birth -0.019 0.022 0.406 -0.036 0.030 0.243 -0.008 0.037 0.841
Apgarl -0.003 0.004 0.498 0.000 0.006 0.980

Apgard -0.002 0.004 0.699 0.001 0.006 0.856
Resus 0.014 0.020 0.500 0.049 0.059 0.426
Temp 0.000 0.002 0.830

ph -0.001 0.005 0.758

* Multiple Analysisl: Univariate analysisollA] p<0.5¢! risk factor 413
* Multiple Analysis2: Reference =& (Lim JW et al, J Korean Med Sci
2015) 7]1¥ko 2 risk factor A4
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Neonatal resuscitation education 8%
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Neonatal resuscitation2 A0} 3 HQl MEHAMEI} 22| airway 2H Bl S8
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1. Berkelhamer SK et al. Neonatal Resuscitation in Low-Resource Settings.
2016;43:573-91.
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reducing mortality and morbidity in newborn infants. Cochrane Database Syst
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¥ 29. 20139 ZTE HIALEWRGD, Biw5FA, HEA A
+ Q7| HHAE 2
A& | weight | GA Q97 | A4
4

A533%E | 14.52991 | 1421.735 | 29.54027 38 351
Zs 2l | 29.20673 | 1065.786 | 27.64789 62 832
He 0| 1943.333 | 33.06667 13 16
o] 8.59375 | 1547.05 | 30.48718 39 128
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+ Q718 FAAGEAED, BaE5A, oA AE
8 F71 85 minimum | 25% 50% 75% | maximum | mean sd

A& 253 0 0 0 8333333 100 |8.527148|20.97711
=5 199 2 970 |1532.143]1979.519| 3900 |1544.654|719.5002
AeHAH| 199 17 |26.57143|30.71875| 33 40 30.09642(4.317465
#® 32. 20149 AT E BAAEEANED, w5, BaAHAE

+ 27 ARAE £

AHE weight GA QF7H | 3RS
T

55T | 8.82852292 | 1547.715385 | 30.4757085 | 41 589
T | 19.71698113 | 1242.401818 | 28.08678756 | 84 1060
B 0 1739.473684 | 32.15789474 | 33 60
ol 6.666666667 | 1564.156522 | 30.59006211 | 45 180
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Nasal CPAP

13| (bubble CPAP, I, Qw1557 25 A9 A
1-4 | Humidified high flow nasal cannula 7N
g | C1EEe= ARG Tbed dgegr] (-1 122, 13, A
1-49} S5 7Fs)
2 | Inhaled nitric oxide (iINO) 7N
3 | AsFHlolHE ql
3-1 | Closed incubator 7N
3-2 | Open incubator (radiant warmer) 7N
3-3 | o]&& Aoy (3-1, 3-2¢ & <) 7
4 | Amplitude Electroencephalography (aEEG) 7N
5 | Defibrillator 7N
6 | T-piece resuscitator 7N
7 | Automated Auditory Brainstem Response 7N
8 | =YUFE A
9 | <& F=¢7] (infusion or syringe pump) N
10 |34 aW7 A
11 | g9 547 ql
12 | NICU Wi @48 7t=E47](POCT)~(existat 5 w417] A
13 | X-ray N/
14 | 259 A==

B UgoIERAN W 55 A9

o

2015.12.31.71&

1 | zArolAl4olg TPN A9 7hs o % ljob e
2 |NICU & opa} ol joh 2.
3 |NICU 9% 359X 2HNST) =4 ol joh 2.

NSTo] &A1gthd 3-1, 3-2, 3-3, 3-4 §H
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3-1 | TPN consult ¥ =A 7}%& o /oty &
3-2 | &F&E ZYHEH consult 75 of [o}l] &
3-3 | AHFg&Fl g consult 7+ of [o}l] &
3-4 |NICU 3% 4 8 Atz F=4dd 7he o /ol &
4 |NICU W A#=53 AA 7Hs of /ol &
5 |NICU W 253 HAF 7 of [o}l] &
6 | NICU W conventional EEG AA}F 75 o /oty
7 |NICU ¥ < 7I's o % of /ol &
71 T 7T & DO6 @
O F5F23 @ Lok @ ¢ @ B H
8 NICU 4 ECMO 7}& o /oy &
9 |NICU Wl €9 &4 7% o /ol &
10 |NICU W B9 &4 715 of /ol &
11 |NICU W} AA2A 5 7}5 AF o [o}U] &
A=A 7o U
(D Selective head cooling machine of /ol &
11-1 | @ Whole body cooling machine o /ofy &
@ Ice pack or mattress o /oy L

@ 7]}

B AT HAEHE] (2015.12.31. 71%)
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