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eligible population
(n=133,989)

A\ 4

inclusion population
(n=69,730)

\ 4

exclusion (n=64,259)
- age<18 (n=39,357)
- non-medical (n=35,733)

\ 4

Length of stay <= 0 (n=7)
Length of stay > 2880 (n=60)

v

4

analyzing population
(n=57,706)

Period criteria : Except control,
adaptation, intervention periods
(n=12,024)

y

\ 4

Control period
2013.6~2014.9
(n=23,727)

adaptation period
2015.3~2015.5
(n=5,087)

Figl. Study flow chart

- 13 -

v

Intervention period
2015.6~2016.9
(n=28,892)




Table 1-1. basic characteristics

control  intervention  Adaptation p-value
Age(yrs) 54.2 55.1 56.0 <0.001
Systolic BP(mmHg) 136.8 1375 135.7 0.002
Diastolic BP(mmHg) 84.3 824 83.9 <0.001
Heart rate(/min) 85.7 84.8 86.2 <0.001
Respiratory rate(/min) 20.5 204 204 <0.001
Body temperature('c) 36.5 36.6 36.6 <0.001
Time of staying(min) 237.0 222.7 248.8 <0.001
Time of deciding 2134 206.6 220.9 0.017
admission(min)
Time of waiting for 180.9 150.6 206.6 <0.001

admission(min)

- 14 -



Table 1-2. basic characteristics

intervention

control N(%) N Adaptation N(%) p-value
Gender
Male 11,695 (49.29) 14,033 (48.57) 2,384 (46.86) 0.101
Female 12,032 (50.71) 14,859 (51.43) 2,703 (53.14)
Age(yrs)
19-64 15,373 (64.79) 18,501 (64.04) 3,111 (61.16) 0.072
>=65 8354 (35.21) 10,391 (35.96) 1,976 (38.84)
Visiting route
Via OPD 630 (2.66) 699 (2.42) 154 (3.03)
Direct visit 20,596 (86.80) 24,971 (86.43) 49,988 (86.63) 0.005
Via other hospital 2496 (10.52) 3,203 (11.09) 511 (10.05)
Others 5 (0.02) 19 (0.07) 1 (0.02)
Mental status
Alert 22,844 (96.28) 27,769 (96.12) 4,920 (97.02)
Verbal 466 (1.96) 502 (1.74) 71 (1.40) 0.002
Pain 291 (1.23) 412 (143) 55 (1.08)
Unconsciousness 126 (0.53) 207 (0.72) 25 (0.49)
Insurance
NHI 20,965 (88.36) 25,950 (89.82) 4,595 (90.33)
Medicaid 2,307 (9.73) 2475 (8.57) 425 (8.36)
IACI 41 (0.17) 12 (0.04) 0 (0.00) <0001
Automobile insurance 175 (0.74) 137 (0.47) 23 (0.45)
Uninsured 175 (0.74) 240 (0.83) 33 (0.65)
Others 64 (0.27) 78 (0.27) 11 (0.22)
EMS use
Yes 4,648 (19.59) 5377 (18.61) 1,030 (20.25) 004
No 19,079 (80.41) 23,515 (81.39) 4,057 (79.75)
DOA
Yes 61 (0.26) 77 (0.27) 10 (0.20) 0.834

- 15 -



No

23,666

28,815

(99.73)

5,077

Arriving time
Regular hours
After hours

14,722
9,005

17,940
10,952

(62.09)
(37.91)

3,123
1,964

Result
Discharge
Death
Admission
transfer

others

16,404
118
7,066
117

22

20,812
139
7,727
196

18

72.03)
0.48)

0.68)
0.06)

(
(
((26.74)
(
(

3,584
20
1,437
42

4

* OPD : Out Patient Department

NHI : National Health Insurance

IACI : Industrial Accident compensation Insurance
DOA : Death on Arrival

- 16 -

EMS : Emergency Medical Services



Table 2. Differences of Time of staying, Time of deciding admission and Time of

waiting for admission between control and intervention group, adjusted by age,

mental status, insurance, visiting route and EMS use

Unadjusted adjusted

Coef. 95% (I Coef. 95% (I
Time of staying -14.30 -18.31~-10.29 -14.59 -18.51~1.21
Time of deciding

o -6.79 -12.39~-1.20 -6.30 -11.87~-0.75
admission
Time of waiting for
-30.23 -39.24~-21.22 -29.76 -38.73~-20.80

admission

-17 -



Table 3. Differences of ED mortality between control and intervention group,

adjusted by age, mental status, insurance, visiting route and EMS use

OR 95% p-value
Mortality(unadjusted) 0.89 0.62~1.28 0.538
Mortality(adjusted) 0.60 0.39~0.92 0.019

-18 -



Table 4. Differences of Time of staying, Time of deciding admission and Time of

waiting for admission between control and intervention group, according to the

arriving time

Regular hours

Unadjusted adjusted
Coef. 95% (1 Coef. 95% CI
Time of staying -18.21 -25.60~-10.82 -18.96 -26.22~-11.69
Time of deciding
o 9.38 2.26~16.51 9.63 2.58~16.69
admission
Time of waiting for
o -49.36 -65.09~-33.63 -49.35 -65.02~-33.69
admission
After hours
Unadjusted adjusted
Coef. 95% (1 Coef. 95% (I
Time of staying -11.88 -16.45~-7.30 -11.74 -16.22~-7.27
Time of deciding
o -20.34 -28.70~-11.98 -19.55 -27.89~-11.21
admission
Time of waiting for
-13.24 -23.03~-3.45 -12.60 -22.34~-2.85

admission

- 19 -



Table 5. Differences of ED mortality between control and intervention group,

according to the arriving time

OR 95% (I p-value
Regular hours
mortality(unadjusted) 1.08 0.60~1.97 0.796
mortality(adjusted) 0.64 0.31~1.35 0.246
After hours
mortality(unadjusted) 0.80 0.51~1.26 0.331
mortality(adjusted) 0.54 0.31~0.95 0.031

- 20 -



Abstract
Backgrounds

Overcrowding in emergency department is a global problem that cause
the deterioration of medical service quality, delay in treatment and
dissatisfactions of patients and medical staffs. We studied the effect of

admission decisions on ED Length of stay(LOS) and mortality.

Methods

The subjects of this study were adult patients who visited emergency
department(ED) from January 2013 to September 2016. The decision to
admit to the department of internal medicine had been made by duty
doctor, but emergency physician have decided whether patients were
admitted since March 2015.

Subjects were divided into 2 groups, the control and the intervention
group. Comparison of ED LOS between both groups was assessed with
multivariate logistic regression analysis. The primary outcome was defined

as ED LOS and the secondary outcome as mortality in ED.

Results

The primary outcome generally decreased in intervention group. ED LOS
was shortened by 11.74 minutes, time of deciding admission by 19.55
minutes and time of waiting for admission by 12.6 minutes.

There was no statistically significant difference in the mortality between

both groups.

Conclusions
The decision of admission to the department of internal medicine by
emergency physician has the effects of shortened the ED LOS, time of

deciding admission and time of waiting for admission.
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