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Purpose: We conducted this retrospective epidemiological study to assess the incidence and severity of
lower extremity injuriesin Korea

Methods: For this study, we retrospectively reviewed nationwide lower-extremity injury data compiled from
2001 to 2003 based on the National Injury Database, what included National Health Insurance Corporation
(NHIC), Car Insurance, and Industry Insurance data. Data were standardized in terms of demographic charac-
teristics, region, and socioeconomic status by using NHIC data. To assess the degree of the injuries, we used
the Modified Abbreviated Injury Scale (MoAIS), what has been changed from the International Classification
of Disease-10 (ICD-10) code. By using the Excess Mortality Ratio-adjusted Injury Severity Score (EMR-ISS),
we classified the degree of severity into four categories: mild, moderate, severe and critical.

Results: From 2001 to 2003, lower extremity injuries increased slightly, with a yearly average of 2,437,335.
Insurance data should that lower-extremity injuries were the most common, followed by upper-extremity
injuries. Significant difference were seen in the numbers of lower extremity injuries based on gender and age.
As for provinces, Seoul and Gyeongi provinces had the highest numbers of cases. Junlabukdo had the highest
rate of 55,282 cases per 1 million people for standardized gender and population. The annual incidence of the
insured patients with lower extrimity injuries was higher than the employer’s medical insurance contributions
to the medical insurance program. Daily cases occur most often in May and June, with the lowest occurrences
being in January and February.

Conclusion: The result of this study shows that lower extremity injuries comprised common cause of al injuries.
In addition, differences associated with gender, location and socioeconomic status were observed. Further studies
are needed to find reasons and then this knowledge will alow strategiesto prevent the lower extremity injuries.

(JKorean Soc Traumatol 2008;21:36-45)
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Table 1. ICD-10 codes and Modified AlS severity scores of lower extremity injury

MOoAIS*
Severity
Score

ICD'-10 Code

1 S700-S718 S748 S758 S761 S763 S800-S819 S837 S854 S855 S857 S860 -S868 S900-S917 S924

Minor

S025 S931 S935 S936 S943 S960-S962 S968 S969 SO71 T138

2 S731 S740-S742 S747 S749 S750 S751 S752 S759 S760 S762 S764 S767 S771 S820 S824-S826

Moderate

3
Severe,
not life

threatening S990 S997 S998 S999 TO55 T120 T134

4
Ssevere,

lif
threatening
5

Critical,
survival
uncertain

S757

S834-S836 S840-S851 S858 S859 S867 S869 S870 S878 S920-S942 S947-S951 S957-S959 S967 SO70 S978 T135

S724 S730 S772 S821 S823 S827-S833 S852 S890 S898 S899 S027 S930 S932 S952 S980-S984

S720-S723 S727-S729 S770 S780-S799 S822 S853 S880-S889 S897 T020 T023 TO25 TOS3

* MoAIS: Modified Abbreviated Injury Scale: AIS which is modified by EMR in agreement with injury specialist group

' ICD: International Classification of Disease

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

Year Severity* Criticalt Admission (%) OPD* (%) Total (%)
mild 103,385 (61.08) 1,853,111 (90.43) 1,956,836 (88.10)
ooy moderate 57,664 (34.07) 184,355 ( 9.00) 242,019 (10.90)
00 severe 8,218 ( 4.86) 11,814 ( 0.58) 22,295 ( 1.00)
critica 2,603 - - -
mild 111,134 (62.12) 2,010,711 (89.91) 2,121,994 (87.75)
opp | Moderate 60,120 (33.60) 214,585 ( 9.59) 274,705 (11.36)
severe 7,651 ( 4.28) 11,133 ( 0.50) 21,456 ( 0.89)
critical 2,821 - - -
mild 114,881 (61.94) 2,223,696 (89.50) 2,338,690 (87.50)
gy Moderate 62,442 (33.67) 249,874 (10.06) 312,316 (11.69)
severe 8,143 ( 4.39) 10,905 ( 0.44) 21,604 ( 0.81)
critical 2,759 - - -

* Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity Score
(International Classification of Disease 10th Edition based) (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<24),

severe (25<EMR-ISS<75), and critical injury group (death)
' Critical: Death before using medical institutions
t OPD: Out patient department
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Fig. 2. Distribution of lower extremity injury severity according to year, sex, and age group
*Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity Score
(International Classification of Disease 10th Edition based) (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<
24), severe (25<EMR-I1SS<75), and critical injury group (desth)
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*Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity Score
(International Classification of Disease 10th Edition based) (EMR-1SS); mild (1< EMR-ISS< 8), moderate (9<EMR-ISS<

24), severe (25<EMR-ISS< 75), and critical injury group (death)
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Table 3. Regiona distribution of lower extremity injury incidence rate according to injury severity
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Reqi No. of Incidence by severity (%)* Standardized incidence rate*
egion. injury cases®*  Criticdl Sevee Moderate  Mild Total Critical Severe Moderate  Mild

Seoul 520,026 0.07 0.49 1321 86.23 52,049 441 259 6,917 44,829
Pusan 156,643 0.12 0.41 12.18 87.29 42,112 57.2 174 5134 36,747
Daegu 114,779 0.09 0.45 12.10 87.36 45,479 49.7 213 5,572 39,644
Inchon 127,375 0.09 0.39 12.70 86.82 50,185 56.2 214 6,512 43,403
Gwangju 59,211 0.09 0.50 12.40 87.01 43,034 45.0 229 5470 37,290
Daecheon 68,979 0.08 0.50 12.90 86.52 49,330 48.2 264 6,520 42,499
Ulsan 53,722 0.07 041 13.47 86.05 51,066 50.9 238 7,100 43,677
Gyeonggi 460,051 0.11 0.42 13.77 85.70 48,257 62.2 215 6,798 41,182
Gangwon 74,130 0.14 0.58 13.39 85.89 48,412 52.8 265 6,334 41,760
Chungbuk 75,178 0.13 0.65 1361 85.61 50,430 55.9 312 6,754 43,308
Chungnam 102,654 0.12 0.53 13.47 85.88 53,790 51.4 265 7,028 46,446
Jeonbuk 108,602 0.15 0.52 12.82 86.51 55,282 65.8 267 6,932 48,017
Jeonnam 110,230 0.17 0.63 12.97 86.23 52,906 63.5 297 6,650 45,896
Gyeongbuk 143,427 0.15 0.65 13.56 85.64 52,035 60.1 314 6,834 44,827
Gyeongnam 157,678 0.12 0.46 12.52 86.90 50,599 57.7 230 6,272 44,039
Jeju 29,115 0.10 0.65 14.07 85.17 53,634 46.8 346 7,498 45,743
Total 2,361,802 0.11 0.49 1313 86.27 49,076 52.9 240 6,445 42,338

* Cases. Average cases per year from 2001 to 2003

' Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity Score
(International Classification of Disease 10th Edition based) (EMR-ISS); mild (1<EMR-ISS<8), moderate (9<EMR-ISS<24),

severe (25<EMR-ISS<75), and critical injury group (death)
* Incidence Rate: Incidence rate per 1,000,000 persons
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Table 4. Standardized incidence rate for lower extremity injury according to the socioeconomic status
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No. of Incidence by Severity (%)* Standardized incidence rate*
injury cases* Critical Severe Moderate Mild Total  Critical Severe Moderate Mild

MAS 95,397 0.35 1.03 16.70 81.92 63,918 1165 609 9,880 53,313
Q1 212,935 0.15 0.70 1470 8445 46513 581 309 6,643 39,503

Q2 216,578 0.09 0.51 1332 86.08 48524 595 262 6,645 41,557

SEI" Q3 227,058 0.08 0.47 1285 86.60 48204 522 250 6,411 41,490
Q4 231,399 0.09 0.44 1273  86.75 48573 551 232 6344 41,942

Q5 233,941 0.10 0.44 1283  86.62 49969 523 218 6,392 43,306

Q1 222,560 0.09 0.46 1333  86.13 50,009 529 234 6,715 43,006

Q2 218,562 0.08 0.45 1291  86.56 49,388 516 232 6427 42,676

Elf Q3 220,074 0.09 0.39 12.68  86.83 50,464 533 203 6435 43,773
Q4 241,696 0.09 0.39 1227  87.25 50,849 448 207 6,329 44,268

Q5 241,602 0.12 0.43 12.42 87.03 47,152 40.3 186 5730 41,195

* Cases. Average cases per year from 2001 to 2003
' Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity
Score(International Classification of Disease 10th Edition based)(EMR-1SS); mild (1<EMR-ISS<8), moderate (9<EMR-1SS<
24), severe (25<EMR-I1SS<75), and critical injury group (desth)

t Incidence Rate: Incidence rate per 1,000,000 persons

$MA: Medical aid population
'SEl: Self-employed insured population ; Five quintile groups (the lowest Q1 to the highest Q5) were classified by insurance premi-
um level in self-employed persons
T El: 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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Fig. 4. Average seasonal variation of lower extremity injury from 2001 to 2003
*Severity: Injury severity was classified as 4 groups on the basis of the Excess Mortality Ratio-adjusted Injury Severity Score
(International Classification of Disease 10th Edition based) (EMR-ISS); mild (1<EMR-1SS<8), moderate (9<EMR-ISS<
24), severe (25<EMR-ISS<75), and critical injury group (desth)
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