HZAARS| S 35(2), 2015, 561-583
Health and Social Welfare Review
http://dx.doi.org/10.15709/hswr.2015.35.2.561

20| &4 SRl
5% 2F LS HoQl

£y% RN
(e ER) CERRCEN
oz 5 2y g
e L) IRk

2 AT 5] &4 Qe AUl tigt S5 B BES UGk S5k
HA AU o] 221 jetslo] =7} W Q=71 Aol Y] AdS Et ek
AABFIAL STk 015 3 WrHEEEE] 2004~20008 EYUEAAESFAL RS
FHetglom, Hol &4 YRR} 1400682 S+5510] AIVIRIE sI9itt: dlolefrtold
7150l wet E0] &4 Y] 5 B AeYs BFS /eIt AR
TS ol golo] HO| &4 U] FTE B ALYS S /st Fat Fo
A U] AUl FFE iR AR0ofR= R 4, 5,
& ow =
Wt S5 B AL 1o
e} o= HAERA 2 AU Ho QLS mjolst At AR JeeRte] B- ol&
AULG(17.62Y) Ert AA) QULG42.57D)7} A Uepston, oggo] ezt
T3 olE AHULF(11.84DET AR AUG(22.11D7F e AR RAREICE whefA]
9] £4F A AUgs TS Holxe 7RI AREY gk
tigh AAEAS] Aul7t 44 Elojof oh, SlmFo] YT} tigh 7] Sl=ol]
Alefjo] st 214 dioluteio] W Qsict. ol5r | okl o], AR w2
ALY B AR AES B ALYS TElo] XEHQA ks 71&ojof itk

FRE0: F9| &Y, = 2, ML=+, H0[EHDI0lE

in)
i)
oX,
fu
b~
2

2
% 5ol iglon, e Bo| £4 Y4
o

4
o)

=2 20134 APHEERe] S5k B YA T2 AEAE 9 g7 st o
1ol SJsiA R

* WAIARL A4S, QA e (hemkang@inje.ac.kr)

N

W EIYU 2014.11.26 WY 2015413 EARHEREY: 20156.4.17

061



562

HZAARS| S 35(2), 2015, 561-583
Health and Social Welfare Review

I. A&

20104 712 Seltele] Yea 1919 HEAULRE 16192, ORCD B 84
Uol| BIsf 198 EOom, Ao ofo] 2HAR & BHANALTE AL JAeKEA
B, 2014). Alddare YRS 88 ae8dS 57k A H#OITHOECD, 201D).
U] HeAlR LT w2 fRlURRe] B9 =7 omAlelo] aglow
8 QA Eofrhe oujolt). E3F Bat UL 2255 EISRY A
AmHgo] Eolual, JYSLE A0 E Hlgo] AFet o SJEAuAz %%
Al = Q7] ol =7F HAS] =w1gr] 7ol JFE PIRITKOECD, 2011).
wbA f2luete] A|EAL 1917 BAIRAYs7E OECD =7kl Blsh mih¢- &tk
2 HIEA] sf2=ofof & ZAlolt

7] B4 AldYS TRIE Floiis AlfYS Hola]l mek E3f Al
T WIS IRt AA] ok AXTSHL, 7 RAoA Al eElshs Aol .
Sh, Qmr | AofME AALLE 2] & o S FE=5ie Zlo] BashHEr
TR, 2014). A=) $o] 81l el Pfsfixls ULl iRt S5 EAo]
SAEfofof BTt fushd S5 T B5Y SAHET AdLTE AHidles
=L 5 Q7] dEeltHe=E2aA A7+, 2013). O] 18] EDWARD EVANS
2](2007), The Leapfrog Group(2008), drfosterhealth(2011) 5 2]=+2] A+ & ojzt Y
FHl 21201D), E €12013), AEF 2(2013) 5 U] AtolME FAHTEM,
FEES, 9 5l tiet 35k B 1F Aol thigt AYAT7t olFo1A Sit

=R1EA8](2009)2] A AR Bl S5 HA APLS ol 2Ll gl Higt
ARPATHCTEE 2, 2013; LS 9, 2013)0] w=H Y9FH o= AP, AHEY
SAY] A AAEY SRR LA} 190 FHAALS7t E ol2T ARsA
Ho] &4} AR Sl izt Al S71 2mH] S wAlI= QI8 Aol
2012 AFSARESHVIEARR e B9 AsAE w71 A2 ARE
A 18R] A7 EAAARE7EC] A1 o= Al sl%ler, o8 271= 20134
7ERE g7 AFFAY AwH] AAE AFHEAHARE7IICIA st Qi
olof grHolAE AFSAEY NE7HE ZHEANARE7RA] -elaL lom,
AR 7oA = e AR E RS TE AAbele] 9527|132 B

¢

ol



9| &4 Yol
L B 1Y+ Holee!

[ A=

SAF 50l FHokL FHE A= HHsRoA Qmr|de] UrHlE AFskl At
(AAEAHARE7H, 2013). AR E3E A2 1R] A7 E AR 7oA
FetaLt she Rkl | w=olHAL it ol mr|deME AsAEY 2
A 2Rl tiet e B Al wolo]] A3Fs] Rzt AgolH, 7t olwr it
AEAEA 5 AREY 2Rte) AL BElE Ash Helof sk A7geltt. 2000
=98] 2gFo] LYAA A=AARD] wad & F-910] T H QIHo]
G, G2 3 (S13)9] B9 AES SR AYE 2.4%, AeAlEY DA dee
79.2%= Y DA Bjsh AR el o] oF 33uf E3to, Y
AR 10T P 13.8Y, AEY A 10T P 58Uz AAEY e
HIsf AFAEARR] 1919 AL oF 4.28] EATH=RIEYALS], 2009). w2hA
= 599 HE H o] 2, A H 130 it S5 B AdYs Y
g B3l Adds Hola]le mefolal, =7 A 9 Q27| AdoM AdLE
T vt ol & d7elie EREElERo) HYEHHSEA ARE o851
£0] &4 ALTA] AdLgo] it FF= B HFS LSkl ol 7He g
=7F A H 5T Aol ] Aledd e ke AASIALA SigiH: oS 24
SP7] 913t FAIARl A=A ThEt Ak A, 59 &4 dDgRte] e
et S5 A Bge NIt 4, $555 EAT Adese] ®ol 8]l
e AA, =7 Ak 3 Q=78 ARoA 9] A ds ] ke AR

0. J97+H
1. XI2$E

2 Qo B £4F eake] Aol et F5% WA B e
AFTRER] 2004-2000074K10) HPLAPNZEAL AR SUI0 AHw
ERo] BRlAEEAL AR 10094 ole] 4] B B RS oF 150742
o ANse 2ARA BUgie] deld AgRETw] AguEday B
ApiRAT0] FURbA Aol 4298 4 g Bl thek 4 Hjesk o

563



064

HZAARS| S 35(2), 2015, 561-583
Health and Social Welfare Review

2} 207071 AAR O 5 3ol wiet Bl RS FEE 1Y
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B0 &4 QU] 5% B4 AULS R R 9 mYES el
Wikl B < 17 Pk BERE UhgA), DA A B EREL g}
ot Hgton], AYE HEL B g, RYES TR B 20444}
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dhgA B S0 61.0%, 528%2 SJREEt itk B tht BBEE By
20| $EBS 18%, 13%G0M, AHe] e R/ o g2 B b,
BYUZ PR 1L6%, 0.8%SIh AP F 9Ukad Bt mep oA,
2YP% A BF 9ol /¥y skon], Yely I &1aS B9 BEAL
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2% i thERtel
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4 =} 5,173 58.5 3,060 58.3
ofz} 3,674 415 2,189 417
o9 0~19A] 487 5.5 201 55
20~44A4] 5,469 618 3,024 57.6
45~64A]] 2,539 287 1,739 33.1
654 oA} 352 40 195 3.7
o7 HAHFA] SHATHES 642 73 445 85
olgga] 65 07 30 0.6
AR 49 0.6 21 0.4
AE2}HE 3 7,892 89.2 4,677 80.1
34 3 ARt 199 22 76 14
YAz = 5,394 61.0 2,769 52.8
IR 3453 39.0 2,480 472
$e0n S T 8,685 98.2 5,180 98.7
% 9 162 18 69 13
A=) BA Y A4 7,819 88.4 4,736 90.2
SRR OB yxa 1,028 11.6 513 0.8
£y g 5,886 66.5 3,068 58.4
dednasd 1-2Y 2,007 2.7 1,590 30.3
3Y o}t 954 108 591 113
g eI H|oj=A 8,647 97.7 5,153 98.2
"] o]Q] 200 2.3 96 18
4714 LA 8,238 93.1 4,940 94.1
LA ¢ 609 6.9 309 5.9
A 8,847 100.0 5,249 100.0
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1) Charlson comorbidity index 7|& SHFESH X|4 21T
=] &4 ALUAY] SFE A AdLS BN 3Rt E HEES A
Charlson comorbidity index 7|5 RS X4~ B g meldl Ayl B/ iR},
HPAT WA 25 07, 14, 24, 3% ol 59 ¢2=E A RAEIUTKE 2).

E 2. Charlson comorbidity index 7|& 29| &4 QUEKo| SHIEISE X|4& BER

04 8,653 97.8 5,121 97.6
14 163 1.8 102 1.9
23 26 0.3 22 0.4
33 o} 5 0.1 4 0.1
A 8,847 100.0 5,249 100.0

2) Elixhauser comorbidity index 7|& SHIEISH 21T

Fo] &4 U] S5 B YLy AN VA E ZBES R
Elixhauser comorbidity index 7] ‘EHFASE B3 S mjelst Ay} Flixhauser comorbidity
index 75 SHHESE 9] A9 2PN AL 23S A BF HPESA

TEYo] 77} 0.9%, 1.3%E 7P E9kom, ujghEZA g £0] &0 k7]
FAE AT 3).

N
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E 3. Elixhauser comorbidity index 7|& 29| &4 QIQIsIXto] SHIESH QO Hi

AIDS/HIV 1 00 8847 0 0.0 5249
o3Z 4 00 8847 3 0.1 5249
Ad qd 0 00 8847 0 00 5249
A Fa 4 00 8847 7 0.1 57249
Ll 0 00 8847 1 0.0 57249
=34 ARA 4 00 8847 4 0.1 5249
Sl 0 00 8847 1 0.0 57249
g HEg 14 02 8847 5 0.1 5249
294 v1g 9 01 8847 7 0.1 5249
WBFE T 2 00 8847 5 0.1 5249
=5 7 0.1 8847 6 0.1 5249
oFE H& 0 00 8847 0 00 5249
HHEY it 82 09 8847 59 11 5249
AN = A o4t 0 00 8847 1 0.0 57249
ESE 1EY 2 00 8847 0 0.0 5249
WA 715 Aoks 3 00 8847 3 0.1 57249
HIRFSd 189 83 09 8847 68 13 5249
7+ A%k 40 05 8847 23 04 5249
Jozx 1 00 8847 0 0.0 5249
o] & 0 00 8847 0 0.0 5249
71et A7 Aol 1 00 8847 2 0.0 5249
o] 9 01 8847 4 0.1 5249
¥ &3} ol 0 00 8847 1 00 5249
44 0 00 8847 2 0.0 57249
98 R A5 AY 32 04 8847 18 03 5249
Uz E Aol 2 00 8847 0 0.0 5249
Frbels TEA/ Ay A 5 0.1 8847 2 0.0 57249
ARA 5 0.1 8847 5 0.1 5249
H|dold 19 <+ 5 01 8847 5 0.1 57249
Riplgdily 3 00 8847 1 0.0 5249
A A 0 00 8847 0 0.0 57249
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3) CCS %l 71E SHrEet 21

Eo] &4 QUsite] S5 B YU BN oV 2 BT A
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HE Az 9 71%o] 247t 61.8%, 68.1%E 7P EA] RAEITHIE 4).
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g BE A 9 g 232 26 8,847 75 14 5249
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= 2 0 5467 618 8847 3576 681 5249
W & 837 95 8847 548 104 5249
A B UiE &4 51 06 8847 37 0.7 5249
=2 ugo] dg A 111 13 8847 80 15 5249
ARR|0] del AHY 50 0.6 8847 18 03 5249
ISElely 2,526 286 8847 1495 285 5249
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20] 4 QJE0] S5 97 AL BFE Telmlold Aol ARSI,
AR, A8 ol8sto] /st idE 2P| oY W e gHE
9181 200495 2007874410 B9] &4 ISk AR THLES S 60%,
o] WaEE B718- 40%E Wro] BES 7idskal B7lek3 o, 20084, 2009
W 2] 4 Qelel) A TR ojHeeE B1e o) AMgaigl Ee 2
i A] RIS S35 B HiHof| we} Elixhauser comorbidity index, Charlson
comorbidity index, CCSRITT B ZH2} 7idlslal Root ASERES o]-8oto] 7iE
292 BRI 1 AT} (SRS o}8alo] SRFAHRR A ol 4
QeEe] F5% 57 JULe 5P Root ASERIO] 7K S A0 Uy
AFolAE CCSAIETS ol8slo] QAER R 52 &4 YY) 55 HA
AU o2 THE ALSAAKE 5.

E 5. Root ASEE 0|83t ZH7}

SEyi
(2004~2007+)
Train (60%) Test 1(40%) Test 2
Root ASE Root ASE Root ASE
Charlson Regression 14.553 11.726 12.870
comrbidity Tree 14.606 11.925 13.300
index
Neural Network 14.603 11.512 12.934
Elixhauser Regression 14.337 11.727 13.102
comrbidity Tree 14.584 11.995 13.332
index
Neural Network 14.940 11.614 13.015
CCs Regression 14.513 15.662 13.497
Glkaats Tree 13.852 11.201 13.046
Neural Network 14.832 11.492 13.052
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3. 29 24 o

rd0

x| ST HE ME ML HO|

7}, QIREFMAO] WE THUU4 Hol

= RAPFAol whE ol &4 ALDAR] A AldLrel =2 &4 et
o HA Aleds 2o met AEd dS AdYse] Aols <& 63 2t
AR RATAEREE AAEY JIeAe] UA| ALt o5 AL 2fol7t
249592 7MY £2 A0R UEROH, Sago] JUAL 50| d5 AddeE
A ARLT7 w2 A= AR ot Q= EARTAE Fof &4 iR
A Aot 2o & ST B Al 2o w4 E diE Al daY]

Zolof| tigk Bt Aols HF AR Fof’t Al ATH(p<0.05).

SHALHS 1,087 11.06 11.13 -0.08 0.000
olggo] 95 2211 11.84 10.27
AR 70 42.57 17.62 24.95
ASAH S 12,569 7.82 7.86 -0.03
34 E et 275 5.79 8.14 -2.35

Lt 0}g 0|7[2io| HARD| W2 THU4 Hol

Q

‘

ol Sjm|ae] W] e F &4 YL A Aot = &4
UL} T B Al Hgol met A4S oS Aldds Aole <
Atk 300~4991843, 500~999% 4, 1,0000/d2] ¢ dllS ALt AA] Add
T7FERCH, 100~2997/2] 85 oS AlfLrEY AA| LD L3d ol
S ol Amr | AR FO| &4 ULSAe] AA| ALt o] &Y S5
B Al 2ol wet AEE 95 Al Alole SAR SR [ofgt Aol %t
(p<0.05).

~
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2=}
~
o
oo
1o
o]
N
E,J.
10

100-209HA}
300-499H4}
500-9994}
1,00084} oA}

11,240

Of M2 FEE 0| T2 THUU4 ol
= O An-olE  p
Memn  demd x|
7.56 7.70 -0.14 0.000
9.17 8.40 0.77
13.57 11.82 174
11.55 11.52 0.03

C}. 02 o|27[20| AKHK|of| W XHRUS tHo|

ol Sf=rHe] aARle WE FO] &4 ULDARL A AdLpet o &4
UL ST B AL Lol w=t AEE oS Ades Aele <& 8>3
2ot oS AlddrEnt A L7t 2 NG9S A, S5 Al oid, 24k
A5, A Sol1oH, A5 AdLeaEn A AhdeTt ¥ A9 °iT, S,
A7), A5 SIS olETt o A=y AAAE Fo| &4 Aderte] A
ALt 79 & ST A AL 230l uet AE A AL Aole
AR FefRt ALo]HrK(p<0.05).

A o=
R Teimtz
8.79 8.76
8.41 8.00
6.25 8.10
9.57 955
7.52 7.58
8.90 8.19
8.44 7.87
7.29 7.86
11.54 8.17
9.40 8.22
742 8.11
8.15 8.68
8.81 8.00
8.81 827
8.20 8.24
8.52 8.33

| EARDN M2 S5C HH| L2 KEY4 o)

AlR-0l= xlo] p

0.03
0.40
-1.85
0.02
-0.06
0.71
0.57
-0.57
3.37
1.18
-0.69
-0.53
0.81
0.54
-0.05
0.19

0.000
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V. 22 g a8

Selfele] 49 BEAUALSTF OFCD F7t % Aol ofo] 23 -20] et
AALE el o7t ITKEZAEAR, 2014). E3], AFsAEY, AREY et
A2} 735 21HS YL vlsh Yeke H QAL = WA AN AT
wls} 2o] 20004 FUAALATIE] A} A=o] = 2 Hoje] B D <Al
U7, 9 W 1619 A9 WHH BARS ST B0] Ygo] YST
oow, AN B 19 U] v AR B 190 AR 52y
(LSS, 2000). Teb = Helo] 7 W Qlrfo] 7. @F & SLY)
Agto] AL BHE oA=& F919 TE L Qo] 2, A= & 717S13)
A] FEE 1A AU BHS S ol AR AU Holagle T
297

olof & AFollAl= Fo] &4 YUSA] S5= HA Al 2 A 9 A¥Y
= o] 112 fll TR 2004~20009714|9] B A& ASEAL AARE
2gsigom, % Holo) B 9 A 9 9 R AFe1HE BY oz
Holstoih 2 Aol Bl &4 QllgiAle] FRE g Aee By LS 9k
8T BRPUBRA AR F 140062019100, o] FUAFHE YUBAE
1,0877, Qgg0] 957, ARIES 707, AsAEE 12,5697, 24+ 9 ut 275708
A5k 249 WiRo] W58] otk ol 9] QIR 20009 FI
A AR B FUEE] Jee AR B9 153%H] Hheh AsARE ] B¢
73.9%% U= APAT AIH018A, 20112} YA [5h= A3 ‘:} ole} o] FY

Aol gt % 7J 9 ST AR ShAe] QY] w2 %
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The Variation of Factors of Severity-Adjusted
Length of Stay (LOS) in Injury of Neck

Hong, Sung-0Ok Kim, Young-Teak
(Korea Centers for (Korea Centers for
Disease Control & Prevention) Disease Control & Prevention)
Park, Jong-Ho Kang, Sung-Hong

(Kyeimyoung University (InJe University)

Dongsan Medical Center)

This study aims to identify contributing factors to Severity-Adjusted LOS (Length
of Stay) variation of patients damaged to neck in order to suggest ways of reducing
the LOS at the national level and the medical institution level. 14,096 inpatients
with neck injury were selected as the study population from the 2004-2009 Korean
National Hospital Discharge in-depth Injury Survey Data. We developed a
Severity-Adjusted LOS Model for neck injuries using data-mining methods. This
study discovered that operation Y/N, sex, age, admission route, injury mechanism,
comorbidities Y/N (spondylosis & intervertebral disc disorders, Spinal cord injury,
Skull & facial fractures, Other fractures, sprains and strains etc.) were factors
affecting LOS for patients hospitalized with neck injury. According to the results
of the impact of the health-insurance type on severity-adjusted LOS, the real LOS
was significantly higher than adjusted LOS for patients with the industrial accident
compensation insurance or medical aid program. Therefore, in order to manage LOS
of inpatients with neck injury, the government should improve the industrial
accident compensation insurance review & assessment service and suggest
alternatives on medical aid recipients’ excessive medical utilization. Also, the
hospitals should take account of objective and reliable LOS statistics to effectively

manage hospital LOS.

Keywords: Neck Injury, Severity-Adjustment, LOS(Length of Stay), Data-mining

583



