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The Accuracy of the ICD-10 Code for Trauma Patients Visiting
on Emergency Department and the Error in the ICISS

Jae Hyuk Lee, M.D., and Min Seob Sim, M.D.

Department of Emergency Medicine, Samsung Medical Center
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: We designed a retrospective study to measure the accuracy of the ICD-10 (International
Classification of Disease-10) code for trauma patients. We also analyzed the error of the ICISS (International
Classification of Disease based Injury Severity Score) due to amissing or an incorrect |CD-10 code.

M ethods: For the measuring the accuracy of the ICD-10 code for trauma patientsin atertiary teaching hospi-
tal’ s emergency department, two board certified emergency physician performed a retrospective chart review.
The 1CD-10 code was classified as a main code or a sub-code. The main code was defined as the code of the
main department of treatment, and the sub-code was defined as a code other than the main code. We calcul ated
and compared two ICISS for each patient one by using both the existing code and the other by using a correct-
ed code. We compared the proportions of severe trauma (defined as an ICISS less than 0.9) between when the
existing code and the corrected code was used respectively.

Results: We reviewed the records of 4287 trauma patients who had been treated from July 2008 to
November 2008. The accuracy of the main code, the sub-code of emergency department, main-code, the sub-
code of hospitalized patients were 97.1%, 59.8%, 98.2% and 57.0%, respectively. Total accuracy of the main
and sub-code of emergency department and of hospitalized patients were 91.4% and 58.6%. The number of
severe trauma patients increased from 33 to 49 when the corrected code was used in emergency department and
increased from 35 to 60 in hospitalized patients.

Conclusion: The accuracy of the sub-code was lower than that of the main code. A missing or incorrect sub-
code could cause an error in the ICISS and in the number of patients with severe trauma. (J Korean Soc
Traumatol 2009;22:108-115)
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Aed, £Z=YAE ICISS (International Classification
of Disease based Injury Severity Score) Z<=7} 09 ©]st=
O ATh(9) ICISS & A FFEE HAS
ARZE 7]|E9 E]%%X} AEE ol&dtd 54 AHE 7t
71 gate] AYELFH]| (Survivor Risk Ratio) & AHA o=
A W+ ASZ 1996@ ICD-9 (International
Classification of Disease-9, = A ZFAHARIERF71S)S
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AHEEle] HrletER, 94 8A SEAAS 2 HEke
A5 FHAA flol= ulgtEe] 57T A&317]
ATh(1014,15) 5% ICD 7150 that A&
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Medical Record) AES $8 F34 978 ANsigieh ¥ 3342 Brhsgnk
SR} AR 290 s} AAAEES FEstel $F W )5 9 AHYLS ARAE J1$8 P9

3 < etk gz I 94EE dHrIsvt dASAY fAkste] A sl
7 gdg A, =HY A A 7159 AgAE Hot BeE = Ae BY, AAAE 7led AuEd 9
otk SHAIE A Y] F4W 7S SuAEH HA 9 HE A7 err AR SR wol HA-EA gdviy ddy
Ale] FRAFI(EAY Yoy HYAS A ) AW A, AAREAG AAE AE Aol dEEoe] A &
NN% F, TR s F4H VISE AddE dHS T Ave FAY o2 Aot SFAE HAAAESS}
2 AR, F4Y 715 F R8T oE ol AR 7158 Hrtste]l I 4 7139 A4S B
FREF ol9]e] AEFH] &4 4 7EE, T4 7 J8A 23 AeE deetta A4EE 4 715E A
S ol9e JWrEE BF B4 7152 st & AlStAt Hrte] A A4S ey Asl HrkeE Ade A
A7 27 o] slgH JEE B 715 e A g Aol g Af, 7 B F9E B3 23
AAAE AEG F 7 o149 713 &40] Ae B4 Ak AE YA e T2 WHoRE odd A [
A 7159 A o Fet JgAE Hriskth geAl AHE 9} Bl Ale] IS E Bttt
of T4 JlEe HY A9 A AYUIE F, IR
ol o8 FAA4H 7152 AP AurIsE GostAa, 2. ICDI0-ICISSE 0|25t SZ 94 iXte| 27 27 24
o4 715 e Y A5Fe] g &y, HY 53
ole]o] &afe] AR Aottt At A A 7129 JgE AW 7|55 o]43te ICDIO-ICISS 4
o] AAAE HEAL F 7 o] 71l &4e] A, oF 299 HEe] o3 AAE AW 7S dHA Y
B 53] s 9 A9 B4 715 9Y o ICD10-ICISS A9] Aol MW &tgi ot ICDI0-ICISS A

2 TFa7) gelA AHEE AEABHE FISHIBAH

Table 1. Result of emergency department care A AFgH AESHARE AFESATE(9) Fol uwhe)

ICD10-ICISS7} 09 o]3kel AS ZZo|ao HEsiey

Result Number (%) NEo] QHE AMS Ea ZZeare WEel ome] 7l

T 9T 6 o=w oYW 6o o guse [S] Lt

Admission 34078 2ol o3 48 7158 £B FTA) WS v

Sueglhvd discharge 33; 50708 Stk $A7t 49 A9E =5 A 99 s

Discharge 2.423(708) ool AEool ola) ANE AW /158 W 2N
Transfer 102 ( 2.4) o] WIZ=% HWslit,

ED” death 2(0.04) A WO RE SPSS 150 Chicago, USAS ©] 4815

Cancellation of ED Care 426 ( 9.9) o A= B 1879 9Y3 (Institutional Review
Tota 4287 Board) 4 A& AR

*ED: Emergency department

Table 2. Accuracy of main ICD-10* code’ and sub ICD-10 codet at emergency department discharge

'I[;)i/;eh(;:g e Main code Number (%) Sub code Number (%) Total Number (%)

Hospitalized Correct 326 (97.6) Correct 163 (57.0) Correct 200 (59.8)

(N=334) Incorrect 8( 24) Incorrect 2( 10 Incorrect 134 (40.2)
Missing 124 (41.9)

Others Correct 3843 (97.2) Correct 32 (86.4) Correct 3840 (97.1)

(N=3953) Incorrect 110( 2.7) Incorrect 0(0) Incorrect 113( 2.9)
Missing 5(13.6)

Total Correct 4169 (97.1) Correct 195 (59.8) Correct 3922 (91.4)

(N=4287) Incorrect 118 ( 2.9) Incorrect 2( 0.6) Incorrect 247 ( 8.6)
Missing 129 (39.6)

* |CD-10: International Classification of Disease-10
¥ Main ICD-10 code means an ICD-10 code of the main department of treatment.
t Sub 1CD-10 code means an |CD-10 code other than the main ICD-10 code.
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2008 79 19%H 2008 119 3097kA 2 SFAl
ol Y3 Sates 248900101, ©1F thatatol 238
3zl FE 42871, o)F WAL 24819 (579%),
A 18061 (421%), BHAHL 30+2314 %} o1&
32612 2703} oo 8 Z2 2/ oo 7 0ol
FHE Aol olF 3349 At s 39
o] dY T AMgEsth Wi FAe SHAEH IE 9
A A g A3+= Table 13 72t

AE 2wel o8 AEE FA4W 7l d¥gE F4
¥ 759 AL 4287 F 41699 0] AE Ty Tt
slo] FAW 7159 ARAE 971%ATh FAE 759

9] A} Fatol A ICD-10 3 ICISS o] HFA —

4

Yekapl Qe A 5
AP 2479 (86%) (259 A T W ¥y s

T 277 U)ol Ak (Table 2).

SHAEY 28 Al wet ddH 4L oo FA
o F34 715, HFH 7159 AGAHE BFHS EHH,
AL A F5H4 712 A2 976%, F574 7
SE 5T.0% 2 RE HE A7t 598% ol

%!
o, dY 99 FA 2
97.1%, F-Z4 713 598% 2 RS AZeA odgd 4
<7} 91.4%°] Y tH(Table 2).

Table 3. Accuracy of main ICD-10* code' and sub ICD-10 code' of hospitalized patients at the discharge

Main code Number (%) Sub code Number (%) Total Number (%)

Correct 328 (98.2) Correct 170 (57.0) Correct 199 (58.6)

Incorrect 6( 1.8 Incorrect 3( 1.0 Incorrect 135 (40.4)

Missing 125 (41.9)
* |CD-10: International Classification of Disease-10
¥ Main ICD-10 code means an |CD-10 code of the main department of treatment.
* Sub 1CD-10 code means an |CD-10 code other than the main 1CD-10 code.

5000 £3(C1S5<=0.9 ICISS<=0.9
24000 €30.90 <CISS <1 @ @ 0.90 <[CISS <1
33000 &1 or unspecified 3 1 or unspecified
22000 g
=} ©
-3 2
E E
= =

Original Revised *
ICD-10° Code

Fig. 1. The frequency of patients classified by using the
ICISS* score before and after revision in emergency
department

* |CISS: International Classification of Disease based Injury

Severity Score
 Original means the original ICD-10 code.
* Revised means the revised ICD-10 code by two board certi-
fied emergency physician
¥ ICD-10: International Classification of Disease-10

Original ' Revised
ICD-10° Code
Fig. 2. The frequency of patients classified by using the
ICISS* score before and after revision on hospitalized
patients.
* |CISS: International Classification of Disease based Injury
Severity Score
 Original meansthe original ICD-10 code.
* Revised means the revised ICD-10 code by two board certi-
fied emergency physician
¥ ICD-10: International Classification of Disease-10
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(L0%) = 4ol #Adsital A=At (Table 3). 2
Ao F4Y 7l B4 7127t B g ‘?J
q

PN
o
S
R

IEol A 4EH ICD-10 codeS E3F ICISS H49
FAE ICD-10 71& JEAY ICISS AFYy B
7120 ¢JEH ICD-10 coded ©] 23 ICISSY] A4 B
AP ZS0] 09 o]atel == AFS 338 (08%). 0
oA 17T 30647 (715%), 1 £ 7thAES
o+ 119078 (27.8%) ©1 AH(Fig. 1). 8% ICD-10
2 A ICISS A4 X 7uEgo] 09 ©)
o2 499 (11%), 09 23 17|¥H 29227 (682%),

L

o oy do
p

©

=)

ofN foir oX KL Flr T Hd oo 32
_O\L
ro

off N XN I 1o M

A2 AAL S —
1 = 7yAES
1813 (732% )2

Bz
Z7154

O

2]
L

ICISS A<

559 (164%). 09

gzo

A% ICD-10 7%

2o

107 (5.0%) ol

A} 334 ] A

A9 ICD-10 71&

]EM'”O] 09 olatdl %5
23} 199 2669 (796%), 1 =
u|AA 715E 139(38%) °] A th(Fig. 2). ICD-10
7157 AAeA ZHY 1998 o] Sap 2 1877 (939%) &
qE A ICISSY] 7)) AEE
o, z‘jﬂ(lo%)g ICISSe] 71t AEEe] 78,
§}7]' B}\lv\

Table 4. The ICD-10* code and ICISS' of mortality case of emergency department and hospitalized patients.

nAA 71E5E 1316 (306%) ) ATh
(Fig. 1). ICD-10 7|37} A8tatx] 239 24799 82 =
$A9 ICD-10 71& 948 A ICISSY) 71d)
go] grolrlom 69(24%)2 ICISSY] 7t A&E&o
I, 609 (242%) o A= W37 glioh
49 Ao A YHEE ICD-10 code & E3F ICISS HF
¥9} A" 1ICD-10 713 YBA) 2 ICISS H9) &
39, B A 775 %’J@'%El
14%1 ICISS 9 A4 TXx& 7HAE
Z914He 319(93%), 09
3 %) 1 25 7SS
‘%‘(4.5%)01215}

o 1
AR 7
99 A

13

71

o] ot

Patient Origina Origina Revised
Number ICD-10 Code ICISS ICD-10 Code ICISS
ED*t-1 S36.1 Injury of liver 0.935 T79.4 Traumatic shock 0.613
S36.1 Injury of liver
S10.0 Contusion of thorax
ED-2 S35.9 Injury Of unspecified blood  0.833 S35.9 Injury Of unspecifiedblood  0.733
vessels at abdomen, lower vessdsat abdomen, lower
back and pelvislevel back and pelvislevel
S06.0 Traumatic subarachonoid
hemorrhage
H:-1 S06.5 Traumatic subdural 0.831 S06.5 Traumatic subdural 0.831
hemorrhage hemorrhage
S27.3 Other Injuries of lung S27.3 Other injuries of lung
H-2 S06.0 Traumatic subarachonoid 0.880 S06.0 Traumatic subarachonoid  0.792
hemorrhage hemorrhage
S27.2 Traumatic
Haemopneumothorax
H-3 S36.0 Injury of spleen 0.912 S36.0 Injury of spleen 0.891
S02.7 Multiple fractures Involving S02.7 Multiplefracturesinvolving
skull and facial bones skull and facial bones
S10.0 Contusion of thorax

* |CD-10: International Classification of Disease-10

' ICISS: International Classification of Disease based Injury Severity Score

* ED: Emergency department patient
$ H: Hospitalized patient
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