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Incidences of Upper Extremity Injuries
in Korea

Jae Hoon Oh, M.D., Jai Yong Kim, M.D.}, Sang Do
Shin, M.D.?, Sang Baek Koh, M.D.}, Kug Jong Lee,
M.D.*, Hyuk Joong Choi, M.D., Tai Ho Im, M.D.

Purpose: This study was conducted to assess the frequen-
cy and severity of upper extremity injuries in Korea through
a retrospective epidemiological study.

Methods: For this study, we retrospectively reviewed
nation-wide upper extremity injury data compiled from
2001 to 2003 from the National Injury Database, which
includes the National Health Insurance Corporation (NHIC),
Car Insurance, and Industry Insurance. NHIC consists of
the medical aid population, the self-employed insured popu-
lation and the employer-insured population. Data was stan-
dardized in terms of demographic characteristics, region
and socioeconomic status by NHIC. To assess the degree
of the injuries, we used the International Classification of
Disease-10 (ICD-10) code and the Modified Abbreviated
Injury Scale (MoAIS). Afterwards, we classified the degree
of the severity into 4-four categories-mild, moderate, severe
and critical- using the Excess Mortality Ratio-adjusted Injury
Severity Score (EMR-ISS).

Results: Frequency of cases of upper extremity injuries per
1,000,000 persons was 58,663, and the incidence rate is
26.9% of total injuries. In fact, the incidence rate remained
stable. Yet, there was a steady increase in total injuries
from 2001 to 2003. Injuries in men outnumbered women

regardless of the severity. In terms of severity, mortality was
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higher for the elderly aged 60 and over. The Seoul and
Kyeonggi-areas showed the highest incidence rate while
Jeju was the lowest. Furthermore, injuries were more fre-
quent among the medical aid population. The daily inci-
dence rate for non-critical cases was higher in the months
of June, September and October.

Conclusion: The data indicated that upper extremity
injuries comprised a major portion of all injuries. Moreover,
the result were affected by differences in gender, location
and socioeconomic status. All in all, it is critical that sophisti-
cated research and clinical data be compiled in order to
develop more effective prevention strategies.

Key Words: Incidence, Injuries, Upper Extremity,
Socioeconomic Status
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Fig. 1. Excessive Mortality Ratio (EMR).



QUE 2 =L AXIE| LA CHet 24 /407

2001958 2003 Atolo] A &4 HA A
11,800,3147 o]t} o] F A &4 24 A

ole} Fo] FTE7F HAH A7 A ARE vt = 1=
B0 2 2001 dERFEH 20039714 AxdE AHE-d T 20019 2,796,4727, 20024 2,959,9647, 20034
WO AAES A E, A s, BYE e 3,203,117 o]glen, A4 2,986,518 7o] A5}
NS A BAASE S5 HE e, 74 35 th(Table 2). AA &4 AR I A A AR
F23 HYEL AEe T B8k AEa) 54 AT & Atzol M AA A5 F 22 27%8) 29%E A 3
Zroll et 20029 Ao AYRJT-E 722 AESIGe otk a8y ARz s dA 4 S 2.93%%
o, Q15+ 1,000,000% & HAAF=Z 3Tt UEFRETE

Table 1. ICD-10 codes and Modified AlS severity scores of upper extremity injury
MOAIS* Severity Score ICD'-10 Code
S400~HA18 S444 HAA45 SA47 A3 SA460~HA68 S500~S519 S547 S548 S549 S559

M i]r.1 or S564 S600~S619 S625 S626 S627 S631 S632 S634 S636 S637 S652 S653 S654
S660~S664 S670 S678 S684 S688 S697 S698 S699 T024 T0O52 T114
5 S420 SA421 SA434~S443 SA48~S450 S459 S469 S481 S497 S498 S499 S521 S523
Moderate S524 S525 S534~S543 S550 S551 S558 S560 S561 S562 S568 S578 S589
S620~S623 S628 S635 S640~S651 S655~S659 S665 S667 S668 S669 T051 T115T116 T118
3 $422 428 SA30~FA33 S452 S458 S489 S520 S522 S526~S533 Sb52 S557 S563
Severe, not life threatening  S565 S567 S570 S579 S597~S599 S624 S630 S633 S666 S680~S683 S689
4
Ssevere, life threatening $SA423 SA424 SA27 SA29 SA51 SA57 480 S580 S581 T022 T113
5

Critical, survival uncertain

* Modified Abbreviated Injury Scale: AISwhich is modified by EMR in agreement with injury specialist group
" International Classification of Disease

Table 2. Distribution of upper extremity injury severity according to type of using medical institutions from 2001 to 2003

Year Severity*  Critical’ Admission (%) OPD" (%) Total (%)
mild 108,811 (67.86) 2,349,492 (89.26) 2,458,357 (87.97)
moderate 47,927 (29.89) 271,723 (10.32) 319,650 (11.44)
2001 severe 3,602 ( 2.25) 11,023 ( 0.42) 16,518 ( 0.59)
critica 1,947 - - -
mild 113,059 (68.24) 2,495,361 (89.44) 2,608,452 (88.19)
moderate 49,025 (29.59) 284,588 (10.20) 333,613 (11.28)
2002 severe 3,593 ( 2.17) 9,952 ( 0.36) 15,706 ( 0.53)
critica 2,193 - - -
mild 119,112 (68.10) 2,709,734 (89.62) 2,828,875 (83.38)
moderate 52,051 (29.76) 304,537 (10.07) 356,583 (11.14)
2003 severe 3,744 ( 2.14) 9,431 ( 0.31) 15,400 ( 0.48)
critical 2,254 - - -

* Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International Classification of
Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<24),
severe (25<EMR-1SS<75), and critical injury group (death)

" Death before using medical institutions

* Out patient department
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Fig. 2. Distribution of upper extremity injury severity according to year, sex, and age group.

* Injury severity was classified as 4 groups on the basis of the Excess Mortality Rario-adjusted International
Classification of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-1SS<8), moderate (9

<EMR-ISS<24), severe (25<EMR-ISS=<75), and critical injury group (death)



4& 20019~20034 39 <t

ook

s
Zdtar of2ke] A 50t 7HA

R

7}3}

=
°©

§ &0l
af

SRR

ol ueh $Fo] FrhsHg o Y 2T 60

o] F7h%o]

A 33 25 A

of wpet B Eo] St

Al o]

tol 204 ©]

S

"
yu}

Folom Akl A= 704 o] % 3}

9

Incidence Rate

— 2001

0.05%

[BINLD

BI8A0g

Aaneg

0%

85"

80-84
7579
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
1519
10-14
59

04

85"

80-84
7579
70-74
65-69
60-64
55-59
50-54
45-49
40-44
35-39
30-34
25-29
20-24
1519
10-14
59

04

Age

Female

Male

Fig. 3. Incidence rate of upper extremity injury severity according to year, sex, and age group.

* |Injury severity was classified as 4 groups on the basis of the Excess Mortality Rario-adjusted International

Classification of Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-1SS<8), moderate (9

<EMR-ISS<24), severe (25<EMR-ISS=<75), and critical injury group (death)
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Table 3. Regional distribution of upper extremity injury incidence rate according to injury severity

_ No. of Incidence by severity (%)* Standardized incidence rate’
Region injury
cases* Critical  Severe Moderate Mild Total  Criticd Severe Moderate Mild

Seoul 583,651 0.03 0.31 13.16 86.50 58,225 17.0 185 7,896 50,126
Pusan 188,488 0.04 0.30 12.21 87.45 50,800 20.7 152 6,491 44,135
Daegu 140,310 0.03 0.32 11.73 87.92 55545 19.7 182 6,649 48,693
Inchon 154,734 0.03 0.28 12.93 86.76 60,633 21.9 174 7,841 52,595
Gwangju 69,912 0.04 0.36 12.79 86.80 50,859 23.6 191 6,379 44,265
Dagjeon 83,229 0.04 0.35 13.53 86.09 59,365 24.4 213 8,007 51,120
Ulsan 65,382 0.04 0.32 12.76 86.87 61,785 29.8 218 7,817 53,721
Gyeonggi 552,228 0.04 0.29 13.57 86.10 57,465 24.1 173 7,604 49,664
Gangwon 93,012 0.06 0.47 12.93 86.54 60,894 32.9 272 7,824 52,766

Chungbuk 95,908 0.05 0.46 13.17 86.32 64,684 322 291 8,449 55,912
Chungnam 126,080 0.06 0.37 12.96 86.61 66,762 37.6 231 8,578 57,915
Jeonbuk 127,781 0.06 0.42 11.97 8756 65,654 351 260 7,828 57,530
Jeonnam 132,746 0.07 0.43 11.65 8786 64,314 38.2 258 7,432 56,587
Gyeongbuk 178,716 0.07 0.43 12.78 86.73 65,357 38.2 260 8,305 56,753
Gyeongnam 196,424 0.05 0.31 11.88 87.76 63,290 30.9 195 7,440 55,625
Jeju 34,603 0.05 0.53 12.70 86.72 63,864 28.0 333 7,881 55,623
Total 2,823,204 0.04 0.34 12.82 86.79 58,663 252 200 7,523 50,915

* Average cases per year from 2001 to 2003

" Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted International Classification of
Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<24),
severe (25<EMR-1SS<75), and critical injury group (death)

* Incidence rate per 1,000,000 persons

Table 4. Standardized incidence rate for upper extremity injury according to the socioeconomic status

No. of injury Incidence by Severity " (%) Standardized incidence rate*
cases*

Critical Severe Moderate  Mild Total Critica  Severe Moderate  Mild

MAS 104,398 0.13 0.57 12.67 86.63 72,556 729 385 9,271 62,827

Q1 268,148 0.06 0.45 13.05 86.43 58,451 35.1 259 8,033 50,123
Q2 278,059 0.05 0.37 13.70 85.89 61,526 335 236 8,140 53,116
SEI' Q3 285739 0.04 0.36 13.17 86.44 60,276 26.5 225 7,841 52,183
Q4 281,397 0.04 0.34 12.31 87.32 59,159 239 210 7,594 51,331
Q5 269,485 0.03 0.31 11.53 88.12 58,201 18.8 181 7,327 50,674
Q1 276,524 0.04 0.31 12.01 87.64 62,213 278 200 8,131 53,855
Q2 274,749 0.03 0.30 12.84 86.82 61,264 241 191 7,872 53,176
El" Q3 263,483 0.04 0.29 14.16 85.51 59,250 22.0 171 7,526 51,531
Q4 271,649 0.03 0.31 13.90 85.76 56,650 18.9 171 7,028 49,432
Q5 249,573 0.03 0.29 11.55 88.13 49,305 12.9 136 5,932 43,223

* Average cases per year from 2001 to 2003

T Injury severity was classified as 4 groups on the basis of the Excess Mortality Rario-adjusted International Classification of
Disease 10th Edition based Injury Severity Score (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<24),
severe (25<EMR-1SS<75), and critical injury group (death)

T Incidence rate per 1,000,000 persons

5 Medical aid population

! Self-employed insured population; Five quintile groups (the lowest Q1 to the highest Q5) were classified by insurance pre-
mium level in self-employed persons.

T Employee insured population; Five quintile groups (the lowest Q1 to the highest Q5) were classified by insurance premium
level in workers.
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