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Abstract This study aimed to examine trends in severe trauma patients in South Korea over the past 5
years, identify characteristics of fall patients, and investigate factors influencing fall-related deaths in
medical institutions. The study utilized data from the Community-Based Severe Trauma Survey provided
by the Korea Centers for Disease Control and Prevention from 2016 to 2020. Among 232,625 severe
trauma patients treated during the study period, 25.6% were fall patients (n=59,576). The majority of fall
patients (65.1%) were male, and the highest incidence was in the 50-59 age group (19.8%). Falls were
the most common reason for visiting a Local Emergency Treatment Center (44.4%). An investigation of
factors influencing fall-related deaths revealed that a higher Injury Severity Score (ISS) was associated
with increased mortality risk. In the Regional Trauma Center, the risk of death decreased for fall patients
who underwent surgery or embolization but increased for those who received blood transfusions. In
contrast, in Local Emergency Treatment Centers and Local Emergency Medical Institutions, mortality risk
increased for patients who underwent surgery or embolization. A balanced emergency medical system
is needed to address regional disparities in emergency medical care to reduce fall-related deaths and
disabilities.
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Table 1. Variables in the Study

Division Variables Category
Sex Man, Female
General Age 0-7, 8-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, =80
Characteristics of Regional Metropolitan, Rural
Fall Patients
Type Regional trauma center, Regional emergency medical center, Local emergency
P treatment center, Local emergency medical institution
Spring(March-May), Summer(June-August), Autumn(September-November),
Season )
Winter(December-February)

Intent Unintentional accidents, Self-harm/Suicide, Violence/Homicide, Other, Unknown

Characteristics of Home, Residential facility, Medical facility, School/education facility, Recreational

Fall Place facility, Road, Non-road transportation area,
Factory/industry/construction facility, Farm other primary industry area,
Entertainment/cultural/public facility, Commercial facility, Outdoor/sea/river,
Other, Unknown
Work, Volunteer work, Education, Exercise, Leisure activities, Basic daily life,
ACT .
Treatment, In transit, Other, Unknown
Operation No, Yes, Unknown

Treatment and
Treatment
Outcomes

Embolization

No, Yes

Transfusion

No, Yes, Unknown

Treatment outcome in

emergency room

Discharge, Transfer, Hospitalization, Death, Unknown

Treatment outcome after

inpatient

Normal discharge, Discharge with no improvement prospects, Discharge at own
request, Transfer, Death, Withdrawal, Other
Still hospitalized, Unknown

Disability

Death, Vegetative state, Severe disability, Moderate disability, Recovery, Unknown

Rehabilitation plan

Rehabilitation treatment at investigated hospital, Rehabilitation treatment at
another hospital, Rehabilitation treatment at nursing hospital, Admission to
nursing facility, No plan, Other, Unknown

1SS(Injury severity score)

1-15, 16-24, 25-75, Death, Unknown

Psychiatirc consultation

No, Received treatment, No request, Patient refusal, Other, Unknown

FHARITHI0L. 2
oz FRaT

2.4 ALY

o

Ao EAL SAS version 9.4 (SAS institute,
Cary, North Carolina)& 0]—9-’3]-Cﬂ\:]- vl
sto] AZE/EA7)AE BRF 4=
Sh A QIFARRE B4 Rl
golsioitt. F8 S48 A ALY A Yo
£ A8 279 d%2 7RI ERE H|wste] AHES
1, 7to]AlF A (Chi-square test)2 AAI5I] 7]T5-
34 H]EQ] alo|7t AR %94:5]‘7“]2 A7gstArt.
A ¥ A AFY of fof wt Al | 4
stal 71353 Aol 92 PIA=

L

Ao A= 1SSS 1-15, 16-24, 25-75
A, mAE mslsigit.

Jcrﬂ

AT AL B YEA ARE 0] 83 o]
A BAQTR BRTEk A8 sldsle] A7A
A AZot AHAE SLYeHDKU 2023-09

-007-002).
HAe A4
ol Ammoph 3. g7 2
RN B3
g 3.1 QIEE/LAT|HE SEQIMBIRIQL LASIA}
"_

201695E 20209714 A 9AHE] S5 3=
% 232,6250 2 201999 56,459H 02 7P wWok
E]{Table 2) o] 7}_,_1:1] &AF ];qc] uu}(wx} ol u]ﬂ
) FAE 59,576 AA FEAEA F
25.6%% E5AHL(37.4%)0] olo] F AR H]Ego] &

Fog FE
AR

Sfsfel THE ZALY AARNE AASA B a7 gk

o $A% foge fos

T 052 Aol

566



5 IR A a9 4 2016-2020 AGARE]Z|HE SEAGAEE S8t
Table 2. Annual Severe Trauma Cases (n=232,625)
2016 2017 2018 2019 2020 Total
Category (n=43.,620) (n=42,289) (n=48,117) (n=56.,459) (0=42.140)  (n=232.625)
n(%) n(%) n(%) n(%) n(%) n(%)
Traffic Accidents 16,691(38.3) 16,501(39.0) 18,541(38.5) 21,177(37.5) 14,100(33.5) 87,010(37.4)
Falls and Slips 10,040(23.0) 10,277(24.3) 12,142(25.2) 15,952(28.3) 11,165(26.5) 59,576(25.6)
Blunt Injuries 1,890(4.3) 1,889(4.5) 2,092(4.3) 2,491(4.4) 1,796(4.3) 10,158(4.4)
Penetrating Injuries 1,113(2.6) 1,138(2.7) 1,372(2.9) 1,493(2.6) 1,326(3.1) 6,442(2.8)
Machinery 454(1.0) 464(1.1) 530(1.1) 626(1.1) 450(1.1) 2,524(1.1)
Temperature-Related Injuries 579(1.3) 516(1.2) 866(1.8) 612(1.1) 468(1.1) 3,041(1.3)
Strangulation, Choking 1,528(3.5) 1,375(3.3) 1,514(3.1) 1,587(2.8) 1,445(3.4) 7,449(3.2)
Afrway Obstruction due to 4361 ) £24(1.0) 489(1.0) 53000.9) 581(1.4) 2,460(1.1)
Foreign Object
Drowning 667(1.5) 594(1.4) 583(1.2) 657(1.2) 607(1.4) 3,108(1.3)
C"““é)“ with Chemicals or g g6920.3) 8,095(19.1) 8943186  10.316(18.3)  9.29022.0)  45.513(19.6)
ther Substances
Excessive Physical Exertion 156(0.4) 104(0.2) 130(0.3) 162(0.3) 103(0.2) 655(0.3)
Other 277(0.6) 253(0.6) 188(0.4) 196(0.3) 266(0.6) 1,180(0.5)
Unknown 920(2.1) 659(1.6) 727(1.5) 660(1.2) 543(1.3) 3,509(1.5)
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Table 3. General Characteristics of Fall Patients

(n=59,576)
Variables Category n(%)
Man 38,812(65.1)
Sex

Female 20,764(34.9)

0-7 3,418(5.7)

8-19 2,986(5.0)

20-29 4,474(7.5)

30-39 4,096(6.9)

Age 40-49 6,747(11.3)
50-59 11,790(19.8)
60-69 10,560(17.7)

70-79 8,293(13.9)

>80 7.212(12.1)
Metropolitan 35,705(59.9)

Regional
Rural 23,871(40.1)
Regional trauma center 10,124(17.0)
Regional emergency medical center 11,435(19.2)
Type

26,450(44.4)

Local emergency treatment center

Local emergency medical institution 11,567(19.4)
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Table 4. Characteristics of Fall in Fall Patients

(n=59,576)
Variables Category n(%)
Spring(March-May) 15,588(26.2)
Seacon Summer(June-August) 15,510(26.0)
Autumn(September-November) 14,981(25.1)
Winter(December-February) 13,497(22.7)
Unintentional accidents 51,349(86.2)
Self-harm/Suicide 3,561(6.0)
Intent Violence/Homicide 648(1.1)
Other 4(0.0)
Unknown 4,014(6.7)
Home 19,847(33.3)
Residential facility 1,087(1.8)
Medical facility 395(0.7)
School, education facility 506(0.8)
Recreational facility 116(0.2)
Road 1,477(2.5)
Non-road transportation area 3,945(6.6)
Place
Factory, industry, construction facility — 3,619(6.1)
Farm, other primary industry area 892(1.5)
Entertainment, cultural, public facility — 1,465(2.5)
Commercial facility 4,536(7.6)
Outdoor, Sea, River 1,893(3.2)
Other 13,114(22.0)
Unknown 6,684(11.2)
Work 7.201(12.1)
Volunteer work 1,574(2.6)
Education 182(0.3)
Exercise 107(0.2)
ACT Leisure activities 2,259(3.8)
Basic daily life 10,392(17.4)
Treatment 221(0.4)
In transit 12,390(20.8)
Other 12,030(20.2)
Unknown 13,220(22.2)
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Table 5. Comparison of Treatment and Treatment Outcomes for Fall Patients by Type of Emergency Center

(n=59,576)
Regional Regional Local emergency Local em.ergency
Vet . wauma center MWV yreament center | TeH
e esony (0=10.124) (n=11,435) (0=26,450) (n=11,567) P
n(%) n(%) n(%) n(%)
No 6,969(68.8) 9,248(80.9) 22,805(86.2) 10,578(91.4)
Operation Yes 3,155(31.2) 2,187(19.1) 3,643(13.8) 989(8.6) <.0001
Unknown - - 2(0.0) -
o No 07470063)  11,294098.8)  26318(99.5  11,562(100.0)
Embolization <.0001
Yes 3773.7) 141(1.2) 132(0.5) 5(0.0)
No 8,314(82.1) 9,884(86.4) 24,124091.2) 11,024(95.3)
Transfusion Yes 1,810(17.9) 1,314(11.5) 1,876(7.1) 286(2.5) <.0001
Unknown - 237(2.1) 450(1.7) 257(2.2)
Discharge 3,004(29.7) 4,780(41.8) 12,221(46.2) 5,255(45.4)
Treatment Transfer 340(3.4) 895(7.8) 2,61509.9) 1,768(15.3)
outcome in Hospitalization 5535(54.7)  4.344(38.0) 8,507(32.2) 3,20727.7) <0001
emergency
room Death 1,207(11.9) 1,375(12.0) 3,007(11.4) 1,316(11.4)
Unknown 38(0.4) 41(0.4) 100(0.4) 21(0.2)
Normal discharge 2,379(23.5) 2,194(19.2) 5,231(19.8) 2,347(20.3)
Discharge with no improvement 90.1) 40.0) 170.1) 70.1)
prospects
Discharge at own request 96(0.9) 63(0.6) 207(0.8) 112(1.0)
Treatment Transfer 2,290(22.6) 1,432(12.5) 1,995(7.5) 534(4.6)
oucome afier Death 74707.4) 6436.6) 1,0356.9) 011y 4001
Withdrawal 7(0.1) 7(0.1) 8(0.0) 5(0.0)
Other - - 3(0.0) 1(0.0)
Still hospitalized 7(0.1) 1(0.0) 7(0.0) -
Unknown 4,589(45.3) 7.091(62.0) 17,947(67.9) 8,360(72.3)
Death 1,954(19.3) 2,018(17.6) 4,042(15.3) 1,517(13.1)
Vegetative state 47(0.5) 61(0.5) 142(0.5) 73(0.6)
Disability Severe disability 736(7.3) 949(8.3) 2,144(8.1) 1,067(9.2) o001
Moderate disability 2,074(20.5) 1,716(15.0) 3,595(13.6) 1,786(15.4)
Recovery 5,311(52.5) 6,688(58.5) 16,509(62.4) 7,120(61.6)
Unknown 2(0.0) 3(0.0) 18(0.1) 4(0.0)
Rehabilitation trgatm'efnt at investigated 1.545(15.3) 1.061(9.3) 1.908(7.2) 708(6.1)
ospital
Rehabilitation;rea?ment at another 199(2.0) 650.6) 136(0.5) 29(0.3)
ospital
Rehabilitation Rehabilitationhtrealeent at nursing 29(0.3) 240.2) 4102) 270.2) <0001
plan ospita
Admission to nursing facility 6(0.1) 12(0.1) 22(0.1) 11(0.1)
No plan 8,345(82.4) 10,262(89.7) 24,337(92.0) 10,778(93.2)
Other - - 1(0.0) -
Unknown - 11(0.1) 5(0.0) 14(0.1)
1-15 6,114(60.4) 8,001(70.0) 20,147(76.2) 9,388(81.2)
16-24 1,517(15.0) 1,198(10.5) 1,931(7.3) 407(3.5)
ISS 25-75 1,214(12.0) 838(7.3) 1,292(4.9) 224(1.9) <.0001
Death 1,197(11.8) 1,233(10.8) 2,780(10.5) 1,360(11.8)
Unknown 82(0.8) 165(1.4) 300(1.1) 188(1.6)
No 10(0.1) 5(0.0) 2,212(8.4) 6,613(57.2)
Received treatment 922(9.1) 635(5.6) 1,012(3.8) 195(1.7)
Psychiatirc No request 9,167(90.5) 10,767(94.2) 23,183(87.6) 4,752(41.1)
. <.0001
consultation Patient refusal 24(0.2) 28(0.2) 40(0.2) 6(0.1)
Other - - 1(0.0) -
Unknown 1(0.0) - 2(0.0) 1(0.0)

ISS: Injury severity score
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Table 6. Factors Influencing Fall-Related Death by Type of Emergency Center

Regional trauma

center

Local emergency
medical institution

Regional emergency Local emergency
medical center medical center

Variables Category
aOR(95% CI) aOR(95% CI) aOR(95% CI) aOR(95% CI)
Sex(ref.=Women) Man 1.1(0.9-1.4) 1.3(1.0-1.6)" 1.3(1.1-1.6)" 1.8(1.2-2.7)"
8-19 0.9(0.4-1.9) 1.5(0.6-3.8) 0.9(0.3-2.3) 0.3(0.0-4.3)
20-29 0.4(0.2-0.9)" 1.000.4-2.4) 1.0(0.4-2.5) 0.7(0.1-6.4)
30-39 0.6(0.3-1.2) 1.3(0.5-3.3) 1.3(0.6-3.1) 0.1(0.0-2.3)
Agelref.=0-7) 40-49 1.10.5-2.1) 2.00.9-4.6) 2.2(1.0-4.8)" 0.3(0.0-2.6)
50-59 1.2(0.7-2.4) 2.2(1.0-4.8)" 2.4(1.1-5.3)" 0.7(0.1-5.3)
60-69 1.6(0.8-3.0) 3.9(1.8-8.6)" 3.01.4-6.6)" 0.7(0.1-5.4)
70-79 2.91.6-5.6)" 5.12.3-11.3)" 6.5(3.0-14.2)" 2.1(0.3-15.9)
>80 3.5(1.8-6.8) " 6.7(3.0-14.9)" 11.9(5.5-25.8)" 5.7(0.8-42.2)
Regional(ref.=Rural area) Metropolitan city 1.1(0.9-1.4) 1.3(1.1-1.6)" 1.71.5-2.00" 2.6(1.8-3.7)
16-24 6.1(4.6-8.1)" 6.04.6-7.7)" 5.6(4.6-6.9)" 9.7(6.1-15.3)"
1SS(ref.=1-15)
25-75 20.0(15.2-26.3) 12.19.3-15.8) 13.6(11.2-16.6) 20.0(12.4-32.2)
Operation(ref.=No) Yes 0.5(0.4-0.6)" 1.0(0.8-1.3) 2.001.7-2.4)" 3.3(2.2-4.9"
Embolization(ref.=No) Yes 0.6(0.5-0.9)™ 1.3(0.8-2.0) 1.4(0.9-2.3) 24.12.3-251.5)"
Transfusion(ref.=No) Yes 4.6(3.7-5.7)" 3.7(2.9-4.7) 3.22.7-3.9" 3.0(1.8-4.9)"

aOR=adjusted odds ratio; Cl=Confidential interval; ref=reference; 1SS=Injury severity score

*pC.05; **p{.01; **p<.001
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