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Abstract

Background.

Trauma is an important health problem, which is the third leading cause of death in Korea.
Trauma patients are consuming a lot of medical resources during diagnosis and treatment in
the emergency department(ED). Also they cause an overcrowding of the ED due to an
increase in length of stay(LOS). Overcrowded ED have a negative impact on quality of
emergency medical services and patient safety. The purpose of this study was to investigate
the effect of change of trauma system and various patient factors on length of stay in ED of

trauma patients in a university hospital.

Method.

The subjects of this study were adult patients over 18 years old who visited ED from March,
2013 to September 2016. Subjects were divided into two groups. From March 2013 to
February 2015, conventional group was divided into trauma surgery(TS) groups from March
2015 to September 2016. Primary outcome variable was defined as LOS in ED. Univariaed
t-test was performed to compare primary outcome of two group. Also multivariate regression
test was performed on factors that may affect LOS in ED such as introduction of trauma
critical pathway, change of manpower of ED, age, vital signs, Emergency Severity
Index(ESI), Revised Trauma Score(RTS), Injury Severity Score(ISS), and other various

patient characteristics.

31



Result.

There was no statistically significant difference in the LOS in ED between conventional
group and TS group(p=0.355), but introduction of trauma critical pathway reduced the LOS
in ED by 27 minutes (95% ClI, -42.403 ~-12.588). Increasing numbers of emergency medical
technicians, need of emergency surgery and reduced numbers of patient in Middle East
Respiratory Syndrome(MERS) period, were the factors that reduced the LOS in ED. And
injuries associated alcohol, increasing RTS, using emergency medical service(EMS)

ambulance, transfer from other hospital were the factors that increased the LOS in ED.

Conclusion.

Introduction of ‘trauma critical pathway’ was effective in reducing length of stay of all trauma
patients who visited the emergency department. The organized medical system for trauma
patients is an important factor in reducing the length of stay of all trauma patients visiting the

emergency department.
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Patientenroll
-2013.3-2016.9
- ER visited trauma patient
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Analysis
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Fig 1. Study population flow : Inclusion and exclusion criteria

| Patient Arrival |
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| EM physician |
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Fig 2. Conventional medical system for trauma patient.
EM: Emergency medicine
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EM physician
: Initial treatment
: Diagnosis
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| Notifyto TS
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I Emergency angiography |
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Fig 3. Change of traumamedical system after introduction of trauma surgery

EM: Emergency medicine, TS: Trauma Surgeon

| Patient Arrival I

v

EM physician

: Primary survey

- Field triage decision scheme
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Criteriaof Trauma CP Activation N

Routine
process
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EM Physician& TS

- Resuscitation & Evaluation

| Emergency operation I

If need, Consultation to
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Fig 4. Trauma critical pathway for major frauma patient.

EM: Emergency medicine, CP: Critical pathwaty , TS: Trauma Surgeon
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Fig 5. Change of numbers of monthly ED visited patient at 2015, MERS period : 2015.05~2015.12
MERS : Middle east respiratory syndrome, ED : emergency department
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‘Conventional’ ‘Trauma surgery’ p value
AGE(yrs) : mean+SD 4541183 46.6+18.7 P=0.001"
18 ~ 65yrs: n (%) 10,216(81.40%) 9,595 (79.93%) £=0.004"
=65yrs N (%) 2,334 (18.60%) 2,409 (20.07%)
Gender: n (%) p=0.320"
Male 7,024 (55.97%) 6,794 (56.60%)
Female 5,526 (44.03%) 5,210(43.40%)
Insurance state: n (%) 7=0.0017
NHI 8798(70.67%) 8727 (72.83%)
Medicaid 624 (5.01%) 593 (4.95%)
Automobile insurance 2853 (22.92%) 2454 (20.48%)
Others 174(1.40%) 208 (1.74%)
GCS :meantSD 14.90+0.9 14.93:07 7~0.012"
SBP (mmHg) : mean £SD 137.4+21.6 139.5+21.0 5=0.001"
HR (/min): mean £SD 82.9+15.2 81.9+13.9 7=0.001%
RR (/min): mean +SD 20.0+1.6 19.9+1.6 £=0.003"
ESI:n (%) 7~0.001"
ESI1 140(1.12%) 65 (0.54%)
ESI2 456 (3.63%) 530(4.42%)
ESI3 11,584(92.30%) 6,515(54.28%)
ESl4 355(2.83%) 3,414(28.44%)
ESI5 15(0.12%) 1.479(12.32%)
RTS:mean +SD 7.803:04 7.82120.2 7~0.001"
ISS : mean+SD 2.6+3.2 2.423.1 £=0.001"
Operation : n (%) £7=0.001"
No 11468 (91.38%) 11123(92.66%)
Emergency 511(4.07%) 418(3.48%)
Erective 571(4.55%) 463 (3.86%)
Table 1. Basic characteristics of patients |
* : Independent Student’s t-test, T : Chi-square test
GCS : Glasgow coma scale, ESI|: emergency severity index, RTS : Revised trauma score
I1SS: Injury severity score, SD: Standard deviation, NHI : National Health Insurance
‘Conventional’ ‘Trauma surgery’ p value
Intent : n (%) =0.176
Unintentional injury 11,600(92.47%) 11,141 (92.83%)
Suicide 237 (1.89%) 219(1.82%)
Assault 641 (5,11%) 571 (4.76%)
Others 67 (0.53%) 70(0.58%)
Injury place 1 n (%) £=0.001"
Outdoor 4,468 (35.60%) 7,496 (62.45%)
Indoor 8,082 (64.40%) 4,508 (37.55%)
Activity : n (%) £=0.001"
Work 6,714 (53.50%) 4,555 (37.94%)
Vital activity 2,901 (23.12%) 5,370(44.74%)
Leisure of play 1,794 (14.29%) 1,152 (9.60%)
Others 1,141 (9.09%) 927 (7.72%)
Alcoholingestion : n (%) o=0.001"
No 11,289 (89.95%) 10,966 (91.35%)
Yes 1,261 (10.05%) 1,038 (8.65%)
Transfer from: n (%) £=0.002"
No 10,886 (86.74%) 10,677 (88.95%)
Yes 1,664 (13.26%) 1,327 (11.05%)
EMS Ambulance : n (%) o=0.001"
No 9,079 (72.34%) 8,465(70.52%)
Yes 3,471 (27.66%) 3,539(29.48%)

Table 2. Basic characteristics of patients Il
*: Chi-square test, EMS Emergency medical service
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‘Conventional’ ‘Trauma surgery’ Pvalue
LOS (min) : mean+SD
Total LOSinED 168.0+209.2 165.5£203.2 p=0.355
Time to initial nurse contact 84+80.5 421376 p=0.001
Time to initial doctor examination 16.9+79.9 11.5+384 p=0.001
Time to first order 19.2+79.9 13.0+38.9 p=0.001
Time to admission order 176.4+144.3 197.74168.4 p=0.001
Time to admission waiting 160.4£251.5 167.5£254 p=0.314

Table 3. Univariated T test for primay/2nd outcome between “Conventional’ and ‘Trauma surgery’ group.
LOS : length of stay, ED : emergency department, SD : Standard deviation

LOS Coefficient 95%Cl Pvalue LOS Coefficient 95%Cl P value
EM staff 1.05 -3.938~6.038 0.68 Emergency op. 4548 -64.203~.26769  <0.001
EM resident 176 -5670~2.148 0.377 Alcohol ingestion 3819  28.072~8.319 <0.001
Intem 0.03 -7.804~7.872 0.993 Mod ofinjury
Nurse 4.32 2.538~6.105 <0.001 Blunt trauma Ref. Ref. Ref.
EMT -9.53 -12.106~ -6.962 <0.001 Stabbing 0.13 -7.183~7.45 0.972
MERS -30.76 -41183~-20350  <0.001 Fall down 14.22 7.535~20915  <0.001
TS -16.76 -76.441~42.917 0.582 MvC 9.24 -1.755~0.241 0.100
TraumaCP 2749 41246 <0.001 Thermnal injury 3064 -42556~-18724  <0.001
AGE 0.42 0.285~0.557 <0.001 Machineinjury 261 -41.213~-11.001 0.001
GCS 1.57 -6.598 ~9.756 0.705 ESI5 Ref. Ref. Ref.
SBP -0.11 -0.225~0.005 0.062 ESI1 113 -20.310~22.588 0.917
HR 0.01 -0.148~0.184 0.832 ESI2 281 -21.182~15544 0.764
RR 0.43 -1.259~2.120 0.617 ESI3 2739  16.724~38.057 <0.001
ISS 1.04 -0.325~2424 0.135 ESl4 5.2 2204~ 12613 0.169
RTS 31.37 9.623~53.131 0.005 Insurance state
Directvisit Ref. Ref. Ref. NHI Ref. Ref. Ref.
Transfer from 25.83 17.299~34.375 <0.001 Medicaid 37.89  23.367~52427 0.001
EMS Ambulance 4298 37.087~48.877 <0.001 Automobileinsurance 563  -16490~5.215 0.309

Table 4. Multivariate regression for primary outcome (LOS)

LOS : length of stay, EM : emergency medicaine, EMT : emergency medical technician, Trauma CP: Introduction of
trauma critical pathwaty, MERS : Middle east respiratory syndrome, TS: Introduction of trauma surgery, 1SS : injury
severity score, RTS : revised trauma score, EMS : emergency medical service, MVC : motor vehicle crash ESI:
emergency severity index, NHI : National Health Insurance
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LOS LOS1 LOS2 LOS3 LOS4 LOS5
Coefficient Coefficient Coefficient Coefficent Coefficient Coefficient
TS -16.762 1.017 2.798 1.676 -34.000 -1743%
(95%Cl) (-76.441~42.917) (-0.358~2.392)  (-1.893~7.490) (-2.987~6.338) (-05423~27.422) (-240.950~-107.717)
TraumaCP -27.4952 -1570 -3.395 -3.165 -34.565 -68.168
(95%Cl) (-42403~-12.588) (-2.952~-0.188) (-4.332~-2459) (-4.190~-2.139) (-50.992~-9.139)  (-115.279~-21.057)
1SS 1.049 0.065 0.027 -0.091 -1.810 0.069
(95%Cl) (-0.325~2.424) (-0.082~0.218)  (-0.036~0.091)  (-0.158~-0.024)  (-2.748~-0.872) (-1.378~1.516)
RTS 31.377 0.765 -0.404 0132 19.327 5.351
(95%Cl) (9.623~53.131) (-0.914~2.444)  (-2424~1.615)  (-2.085~1.801)  (-3407~42.063)  (-13.261~23.964)
ESI5 Ref. Ref. Ref. Ref. Ref. Ref.
ESI1 1.139 -0.534 1.880 1.121 -56.356 -45.259
(95%C1) (-20310~22588) (-1.232~0.164)  (0.044~3716)  (-1.049~3.291) (-102230~-10481)  (-88.199~-2.320)
ESI2 -2.819 0.093 0.410 0.181 -48.218 13.318
(95%Cl) (-21.182~15544) (-1.403~1.500)  (-0.646~1.466)  (-0.974~1.336) (-79.218~-17.217)  (-29.110~55.747)
ESI3 27.390 -0.555 -0.188 -0.748 -27.351 51.131
(95%C1) (16.724~38.057) (-1.017~-0.091) (-0.914~0.539)  (-1.506~0.100)  (-55.841~5.792) (9.200 ~ 93.063)
Emergency Op. -45486 -0.569 -0.730 -0.910 -39.219 -3.045
(95%Cl) (-64.203~-26.769) (-1.366~0.220)  (-1.553~0.093) (-1.814~-0.006) (-49.796~-28642)  (-49.796~-28.642)
MERS -30.766 -0.524 -2.068 -2.663 -3.596 -50.660
(95%CI) (-41.183~-20.350) (-1.111~0.064)  (-2.682~-1454)  (-3.348~-1.979) (-24.087~16.893)  (-82.064~-19.255)

Table 5. Multivariate regression for each time log of length of stay in emergency department.
LOS : length of stay, TS: Introduction of traumasurgery, 1SS : injury severity score, RTS : revised traumascore
ESI : emergency severity index, MERS : Middle east respiratory syndrome, Trauma CP: Introduction of trauma critical

pathwaty

38




&’ HZFEety SAEA

JEN NATIONAL UNIVERSITY LIBRARY



	국문요약
	I. 서론 
	II. 대상 및 방법
	1. 연구 기간 및 대상
	2. 자료의 수집
	3. 환자의 중증도 지표 
	4. 외상 환자 진료 체계의 변화 
	5. MERS 기간 내 응급실 진료 환경의 변화 
	6. 통계 

	III. 결과
	1. 환자의 기본 특성 
	2. 응급실 체류 시간의 비교 
	3. 응급실 체류 시간에 대한 다중 회귀 분석 -
	4. LOS 세부 구간 별 회귀 분석

	IV. 고찰 
	V. 결론 
	참고문헌 
	영문초록 


<startpage>10
국문요약 3
I. 서론  9
II. 대상 및 방법 10
 1. 연구 기간 및 대상 10
 2. 자료의 수집 11
 3. 환자의 중증도 지표  12
 4. 외상 환자 진료 체계의 변화  14
 5. MERS 기간 내 응급실 진료 환경의 변화  16
 6. 통계  16
III. 결과 18
 1. 환자의 기본 특성  18
 2. 응급실 체류 시간의 비교  19
 3. 응급실 체류 시간에 대한 다중 회귀 분석 - 20
 4. LOS 세부 구간 별 회귀 분석 21
IV. 고찰  22
V. 결론  27
참고문헌  29
영문초록  31
</body>

