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Objective Especially in emergency departments (EDs), a lack of internal medicine (IM) residents
in charge causes difficulties in medical care and ED overcrowding. Thus, protocols without IM
residents in EDs is needed. This study aimed to investigate changes in medical care when emer-
gency medicine residents replaced the roles of IM residents.

Methods This study was conducted at a single-site ED of a university medical center. The study
group contained patients admitted to the IM department between September and December
2015, during which IM residents were absent in the ED. The control group contained patients
admitted to the IM department between September and December 2014, during which IM resi-
dents were present in the ED. Changes in medical care between the presence and absence of IM
residents in the ED were studied by comparing admission rates from the ED, length of ED stay,
duration of hospitalization, and concordance of diagnoses between admission and discharge by
the IM department.

Results The study group contained 2,341 patients; the control group contained 2,215 patients.
Admission rates from the ED increased by 53.4% (95% confidence interval [CI], P<0.001); lengths
of stay decreased by 15.1% (95% Cl, P<0.001); and durations of hospitalization in the pulmon-
ology department decreased by 38.4% (95% Cl, P=0.001). Concordance of diagnoses between
admission and discharge decreased by 14.2% in the cardiology department (95% Cl, P=0.021).

Conclusion Lengths of stay were reduced without critical declines in diagnostic concordance
rates when emergency medicine physicians, instead of IM residents in the ED, decided upon ad-
missions of IM patients.

Keywords Emergency service, hospital; Emergency medicine; Internal medicine; Length of stay;
Hospitalization

What is already known

Especially in the emergency department, lack of internal medicine residents in
charge causes difficulties in medical care and emergency department over-
crowding.

Capsule
Summary

What is new in the current study

Length of stay was reduced without a critical decrease in the diagnostic con-
cordance rate when the emergency medicine physician decided on the admis-
sion of internal medicine patients instead of the internal medicine resident in
the emergency department.
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INTRODUCTION

In compliance with the Ministry of Health and Welfare's policy of
Korea, resident quotas have been cut down to balance them with
the number of residents who pass the National Examination for
Medical Practitioners since 2013. Additionally, the special act for
medical residents implemented in December 2015 has reduced
the hours of training per week to 88 hours, limited the maximum
hours of continuous training to 36 hours, and guaranteed at least
10 hours of break while on on-call duties. This has created a tem-
porary employment gap in the treatment of inpatients in teach-
ing hospitals." Moreover, the number of internal medicine resi-
dents in Korea has been decreasing for various reasons. According
to statistics provided by the Korean Hospital Association, the ap-
plication rate for internal medicine reached 150% in 2004, and
then decreased to 139% in 2010, 109% in 2014, and 92.2% in
2015. The recruitment rate of internal medicine residents was
85% in the first half of 2015.% Teaching hospitals outside of the
capital area are having even greater difficulties recruiting internal
medicine residents, and there are inevitable setbacks in the treat-
ment of inpatients.

Typically, notification and confirmation from senior residents
or faculty is necessary for admission or discharge of internal
medicine patients in Korean teaching hospitals. In case of absence
of internal medicine physicians, a protocol for admission or dis-
charge that can be used in emergency departments must be de-
veloped to overcome these situations. In the absence of internal
medicine physicians, it is up to emergency medicine physicians to
decide whether a patient should be hospitalized or not, and re-
search is lacking regarding how this may affect emergency treat-
ment.

In this present study, protocols for admission or discharge with
the absence of internal medicine physicians in the emergency de-
partment were developed and applied. Then, emergency treatment
results before and after applying the protocol were compared.

METHODS

Study subjects

Study group

The present study involved patients who visited the emergency
department of a university hospital. To make comparisons be-
tween the cases with or without internal medicine physicians
present in the emergency department, the patients with internal
medicine disorders (or supposed disorders) who visited the emer-
gency department in the absence of internal medicine physicians
between September 1, 2015 and December 31, 2015 were desig-
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nated as the study group. Internal medicine physicians were pres-
ent in the emergency department during the day (between 7:30
a.m. and 6:00 p.m. on weekdays, and between 7:30 a.m. to 1:00
p.m. on Saturday). Therefore, patients who visited the emergency
department between 6:00 p.m. and 7:30 a.m. of the following
day during weekdays, between 1:00 p.m. on Saturday and 7:30
a.m. on Monday, and between 7:30 a.m. and 7:30 p.m. on the fol-
lowing day during holidays were recruited. The number of emer-
gency medicine specialists did not change in the study group
compared to the control group, but the number of residents in-
creased by one in the study group. There were no changes in the
number of other personnel, such as nurses and emergency medi-
cal technicians.

Control group

In 2014, internal medicine physicians were always present in the
emergency department. The control group included patients with
internal medicine disorders (or supposed disorders) who visited
the emergency department during the same period as the control
patients in order to minimize differences between the two groups.
They visited the emergency department in the same time period
as the study group between September 1, 2014 and December
31, 2014. Patients who were transferred to other hospitals from
this hospital or voluntarily left the hospital were excluded.

Treatment protocol for patients in the emergency
department in the absence of internal medicine physicians
After being examined by an emergency medicine physician, pa-
tients submitted a hospitalization form. If an emergency medicine
physician decided that the patient needed emergency treatment,
he/she contacted an internal medicine specialist from a relevant
department (Fig. 1). Internal medicine physicians were placed on
duty in the hospital wards and intensive care unit so that they
could start treating patients immediately upon their admission
and provide continuous treatment.

Protocol for admission in the emergency department in
the presence of internal medicine physicians

When patients arrived at the emergency department, they were
first examined by an emergency medicine physician. When the
emergency medicine physician decided that the patient needed
internal medical intervention or admission to the internal medi-
cine department, the emergency medicine physician called an in-
ternal medicine resident. After examining the patient, the internal
medicine resident notified the internal medicine staff of the rele-
vant department. Then, the internal medicine staff decided wheth-
er the patient needed hospitalization or emergency intervention.
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Fig. 1. Study protocol for internal medicine patients in the emergency
department when internal medicine physician is not in the emergency
department. ED, emergency department; EM, emergency medicine; IM,
internal medicine.

If the patient did not need any internal medical intervention, he/
she was discharged (Fig. 2).

Outcome measured

This study retrospectively looked at the differences in hospitaliza-
tion rates, lengths of stay in the emergency department, and di-
agnosis at the time of admission and discharge with or without
the internal medicine physician present using patient medical re-
cords. We defined concordance rate as a percentage of concor-
dance of diagnosis between admission and discharge.

The hospitalization rates in the internal medicine department
and its divisions were expressed as percentages. If patients were
treated in multiple departments at the same time, emergency
medicine physicians or third-year (or higher) medical residents
reviewed the patients’ medical records and determined the major
department. The length of stay in the emergency department was
determined as the duration from the patient visiting and leaving
the emergency department. The hospitalization rate (%) was cal-
culated as (the number of inpatients/the number of patients ex-
amined) x 100.

Transferred patients and patients who voluntarily left the hos-
pital were not included in the study. In addition, to assess the ac-
curacy of diagnoses given by the internal medicine physicians
and emergency medicine physicians, the diagnoses upon leaving
the emergency department and at the end of hospitalization were
compared, and their concordance rates were studied.
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Fig. 2. Control protocol for internal medicine patients in the emergency
department when internal medicine physician is in the emergency de-
partment. ED, emergency department; EM, emergency medicine; IM, in-
ternal medicine.

Statistical analysis

The SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) was used for anal-
ysis. The chi-square test was used for the hospitalization rates
and diagnosis concordance rates. Fisher exact test was used for
an expected frequency of less than 5 and number of cells greater
than 25%. An independent samples t-test was used for the length
of stay in the emergency department and duration of hospitaliza-
tion. A Mann-Whitney U-test was performed for the lengths of
stay in the emergency department and durations of hospitaliza-
tion that were not normally distributed based on the Shapiro-
Wilk test. All values were expressed as mean+standard devia-
tions. The confidence interval was set at 95%. The level of signifi-
cance was set at P<0.05.

Ethics statement

The study was approved by the Eulji University Hospital institu-
tional review board (2017-02-002-001), and the requirement for
informed consent was waived because the data used in this study
did not include any identifiable personal information.

RESULTS

Characteristics of both the study and control groups

The number of patients who visited the emergency department
during the study period in 2015 was 11,497. Of these, 253 patients
voluntarily left the hospital, and 56 were transferred. Of the re-
maining 11,188 patients, 2,215 patients (19.8%) examined for in-
ternal medicine diseases were assigned to the study group (Fig. 3).
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21,233 Patients who visited
ED between September and
December 2015

9,736 Patients when IM resident
was in ED

\ 4
11,497 Patients when IM
resident was not in ED

Exclusion criteria
» 253 Discharges against medical advice
56 Transfers to other hospital

> 8,973 Non-IM patients

y

2,215 IM patients

Fig. 3. Flow chart of the study group. ED, emergency department; IM,
internal medicine.

21,949 Patients who visited
ED between September and
December 2014
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in ED at same time as the study group
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resident was in ED at same
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211 Discharge against medical advice
33 Transfer to other hospital
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Fig. 4. Flow chart of the control group. ED, emergency department; IM,
internal medicine.

The number of patients who visited the emergency department
during the study period in 2014 was 11,821. Of these, 211 patients
voluntarily left the hospital, and 33 were transferred. Of the re-
maining 11,577 patients, 2,341 patients (20.2%) examined for in-
ternal medicine diseases were assigned to the control group (Fig.
4). No significant differences in the number of patients, age, and
gender were found between the control and study groups (Table 1).

The number of patients who visited the emergency department
during the day in 2014 and 2015 was 10,128 and 9,736, respec-
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Table 1. General characteristics of patients

Control Study P-value

No. of patients 2,341 2,215 0.425
Age (yr) 449+19.5 46.1+£20.2 0.051
Sex, male 43.1 41.8 0.393
Length of stay in ED (min) ~ 147.5+152.5 1252+ 113.4 <0.001
Admitted patients 558 (23.8) 808 (36.5) <0.001
Intensive care unit 128 (5.5) 203 (9.2) <0.001
General ward 430 (18.4) 605 (27.3) <0.001
Discharges from ED 1,783 (76.2) 1,407 (63.5) <0.001

Values are presented as number, mean + standard deviation, or number (%).
ED, emergency department.

Table 2. Distribution of patients who visited the emergency department

Control Study P-value
Gastroenterology 1,474 (63.0) 1,225 (55.3) <0.001
Cardiology 328 (14.0) 397 (17.9) <0.001
Pulmonology 280 (12.0) 319 (14.4) 0.015
Nephrology 135 (5.8) 130 (59) 0.883
Hemato-oncology 42(1.8) 34(1.5) 0.495
Infectious diseases 38 (1.6) 44 (2.0) 0.357
Endocrinology 34(1.5) 57 (2.6) 0.007
Rheumatology 10 (0.4) 9 (0.4) 0913
Total 2,341 (100.0) 2,215 (100.0)

Values are presented as number (%).

tively. Among these, patients who voluntarily left or were trans-
ferred were excluded. In 2014 and 2015, 2,119 and 2,142 patients
were examined for internal medicine diseases during the day, re-
spectively, and no significant differences were found in the pa-
tients' age and gender (P> 0.05).

The study group had a greater number of patients admitted to
the gastroenterology, cardiology, pulmonology, and endocrinology
departments compared to the control group. No significant dif-
ferences were found in the number of patients in admitted to
other departments (Table 2).

Comparison of hospitalization rates with or without
internal medicine physicians
The hospitalization rate was 23.8% in the control group and 36.5%
in the study group, signifying a 53.4% increase in the study group
compared to the control group (P<0.01). An increase in hospital-
ization rates was the most significant for endocrinology, followed
by infectious diseases, cardiology, pulmonology, and gastroenter-
ology (Table 3). No significant changes in hospitalization rates
were observed for nephrology, hemato-oncology, and rheumatol-
ogy (Table 3).

The rates of hospitalization to the general wards and intensive
care unit were 5.5% and 18.4% in the control group, and 9.2%
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Table 3. Admission of patients who visited the emergency department

Change of internal medicine in ED

Control Study Change P-value
Gastroenterology Intensive care unit 21(1.4) 37 (3.0) 114.3 <0.001
General ward 177 (12.0) 204 (16.7) 39.2 <0.001
Total 198 (13.4) 241 (19.7) 47.0 <0.001
Cardiology Intensive care unit 65 (19.8) 83 (20.9) 5.6 0.717
General ward 61(18.6) 127 (32.0) 72.0 <0.001
Total 126 (38.4) 210 (52.9) 37.8 <0.001
Pulmonology Intensive care unit 19 (6.8) 32(10.0) 47.1 <0.001
General ward 91 (32.5) 145 (45.5) 40.0 0.001
Total 110 (39.3) 177 (55.5) 41.2 <0.001
Nephrology Intensive care unit 21 (15.6) 38(29.2) 87.2 0.007
General ward 65 (48.1) 59 (45.4) -5.6 0.652
Total 86 (63.7) 97 (74.6) 17.1 0.055
Hemato-oncology Intensive care unit 1(2.4) 4(11.8) 300.0 0.167%
General ward 22 (52.4) 17 (50.0) -4.6 0.836
Total 23 (54.8) 21(61.8) 12.8 0.539
Infectious diseases Intensive care unit 0(0) 3(6.8) - 0.245?
General ward 10 (26.3) 26 (59.1) 124.7 0.003
Total 10 (26.3) 29 (65.9) 150.6 <0.001
Endocrinology Intensive care unit 1(2.9) 6 (10.5) 500.0 0.250”
General ward 3(8.8) 24 (42.1) 700.0 0.001
Total 4(11.8) 30 (52.6) 650.0 <0.001
Rheumatology Intensive care unit 0(0) 0(0) = =
General ward 1(10.0) 3(33.3) 200.0 0.303%
Total 1(10.0) 3(33.3) 200.0 0.303?
Total Intensive care unit 128 (5.5) 203 (9.2) 67.3 <0.001
General ward 430 (18.4) 605 (27.3) 484 <0.001
Total 558 (23.8) 808 (36.5) 53.4 <0.001

Values are presented as number (%) or %.
?Fisher exact test.

and 27.3% in the study group, respectively. The hospitalization
rates were significantly increased by 67.3% and 48.4% in the
study group compared to the control group, respectively (P<0.01)
(Table 3).

There was no significant difference in the hospitalization rates
between the patients who visited the emergency department
during the day time in 2014 and 2015, and their hospitalization
rates were 43.0% and 42.9%, respectively (P=0.975).

Comparison in lengths of stay in the emergency
department with or without internal medicine physicians
The length of stay in the emergency department was 1252+ 113.4
minutes in the study group and 147.5+ 152.5 minutes in the con-
trol group, showing a significant difference of 22.3 minutes (15.1%).
The length of stay was shortest for cardiology (100.4+57.1 min-
utes), and longest for hemato-oncology (168.3+99.1 minutes).
The decrease in length of stay was the greatest in for nephrology
(249%), followed by endocrinology, rheumatology, and gastroen-
terology (Table 4).

The length of stay significantly decreased for patients in the
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intensive care unit, patients in the general wards, and patients
discharged from the emergency department (Table 4). For the pa-
tients in the intensive care unit, the length of stay significantly
decreased in the gastroenterology and the nephrology groups. For
patients in the general wards, the lengths of stay significantly
decreased in the gastroenterology, cardiology, pulmonology, ne-
phrology, and hemato-oncology groups (Table 4). For discharged
patients, the length of stay in the emergency department signifi-
cantly decreased in gastroenterology only (Table 4).

There was no significant difference in the length of stay be-
tween the patients who visited the emergency department in the
daytime in 2014 and 2015, and their lengths of stay were
161.5+96.8 and 160.9+97.1 minutes, respectively (P=0.826).

Comparison of duration of hospitalization with or
without an internal medicine physician in emergency
department

The mean duration of hospitalization was 7.5+ 8.4 days in the
study group, which was reduced by 27.2% compared to the con-
trol group (Table 5). The duration of hospitalization was especially

www.ceemjournal.org
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Table 4. Comparison of lengths of stay in the emergency department

CEEM

Control (min) Study (min) Change P-value
Gastroenterology Intensive care unit 186.2+82.9 (21) 139.6+65.5 (37) -250 0.022
General ward 198.4+150.2 (177) 145.8+59.1 (204) -26.5 <0.001
Discharge 136.5+148.4 (1,276) 121.5+115.9 (984) -11.0 0.009
Total 144.6+149.3 (1,474) 126.1+106.9 (1,225) -12.8 <0.001
Cardiology Intensive care unit 149.2+202.5 (65) 93.7+57.7 (83) -37.2 0.036
General ward 150.3+142.3 (61) 104.4+53.2 (127) -30.5 0.017
Discharge 110.1+113.8 (202) 100.5+59.3 (187) -8.7 0.304
Total 125.3+141.7 (328) 100.4+57.1 (397) -19.9 0.003
Pulmonology Intensive care unit 172.3+112.9 (19) 130.6+63.9 (32) -24.2 0.075Y
General ward 180.2+111.1 (91) 145.1+138.9 (145) -19.5 0.043
Discharge 138.7+233.2 (170) 116.9+186.5 (142) -15.7 0.370
Total 154.5+195.3 (280) 131.1£157.3 (319) -15.1 0.106
Nephrology Intensive care unit 270.8+246.9 (21) 129.8+134.8 (31) -52.1 <0.001?
General ward 218.0+138.0 (65) 167.7+125.8 (59) -23.1 0.037
Discharge 161.9+60.4 (49) 166.7+158.5 (33) 3.0 0.868
Total 205.8+ 144.7 (135) 156.4+137.3 (130) -240 0.005
Hemato-oncology Intensive care unit 143.0 (1) 131.75+28.4 (4) -79 1.000%
General ward 198.4+68.8 (22) 130.1+50.3 (17) -34.4 0.002?
Discharge 159.5+80.7 (19) 229.5+129.9 (13) 43.9 0.088?
Total 179.5+75.4 (42) 168.3+99.1 (34) -6.2 0.579
Infectious diseases Intensive care unit - 230.0+159.5 (3) - -
General ward 183.9+172.7 (10) 147.9+61.7 (26) -19.6 0.697%
Discharge 137.9+499 (28) 125.9+50.6 (15) -8.7 0.828"
Total 150.0+£97.5 (38) 146.0+69.8 (44) -2.7 0.748?
Endocrinology Intensive care unit 155.0 (1) 106.8+46.0 (6) -31.1 0.617?
General ward 159.7+69.0 (3) 109.2+45.7 (24) -31.6 0.280?
Discharge 155.0+95.5 (30) 162.6+260.8 (27) 49 0.167%
Total 155.4+91.1 (34) 134.2+182.7 (57) -13.6 0.025%
Rheumatology Intensive care unit - - - -
General ward 233.0 (1) 116.0+£37.6 (3) -50.2 0.180
Discharge 129.0+55.4 (9) 125.2+84.7 (6) -29 0.814%
Total 139.4+61.7 (10) 122.1+69.7 (9) -12.4 0.462?
Total Intensive care unit 178.6+187.2 (128) 117.8+83.4 (203) -340 0.001
General ward 190.2+137.2 (430) 137.1+92.7 (605) -27.9 <0.001
Discharge 135.0+151.2 (1,783) 121.2+124.4 (1,407) -10.2 0.006
Total 147.5+152.5 (2,341) 125.2+113.4 (2,215) -15.1 <0.001

Values are presented as mean + standard deviation (number) or %.

“Mann-Whitney U-test.

significantly reduced in the cardiology and pulmonology depart-
ments. The duration of hospitalization in the intensive care unit
was significantly reduced by 36.4%. No significant reduction by
the type of department was observed in the case of the intensive
care unit. The duration of hospitalization in general wards was
6.8+6.7 days, which was reduced by 23.6% compared to the
control group. The duration of hospitalization was significantly
reduced for pulmonology only (Table 5).

There was no significant difference in the duration of hospital-
ization between the patients who the visited emergency depart-
ment during the day in 2014 and 2015, and their hospitalization

Clin Exp Emerg Med 2018;5(2):120-130

durations were 10.4+ 11.4 and 9.8+9.81 days, respectively (P=
0.250).

Comparison of the concordance rates of diagnoses at the
time of admission and discharge

No significant differences in the concordance rates of diagnoses
at the time of both admission and discharge were found between
the control and study groups (Table 6). The concordance rate for
patients hospitalized in the cardiology department was 69.5%,
signifying a 14.2% reduction compared to the control group. The
concordance rate for patients hospitalized in the pulmonology
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Table 5. Comparison of durations of hospitalization

Change of internal medicine in ED

Control (day) Study (day) Increase P-value
Gastroenterology Intensive care unit 7.2+52 (21) 7.8+7.1(37) 8.3 0.768
General ward 6.5+6.2 (177) 5.9+4.6 (203) -9.2 0.269
Total 6.6+6.1(198) 6.2+5.1 (240) -6.1 0.440
Cardiology Intensive care unit 15.5+35.7 (65) 7.7+10.5 (83) -50.3 0.093
General ward 5.5+6.2 (60) 44+53(127) -20.0 0.190
Total 10.7£26.5 (125) 5.7+7.9 (210) -46.7 0.041
Pulmonology Intensive care unit 21.8+22.4(19) 12.7+11.3 (32) -41.7 0.059
General ward 14.6+16.2 (91) 9.2+8.1 (145) -37.0 0.003
Total 15.9+17.5 (110) 9.8+89(177) -38.4 0.001
Nephrology Intensive care unit 16.1+£29.4 (21) 8.8+11.4 (37) -45.3 0.127%
General ward 10.0+10.8 (65) 8.5+8.4 (58) -15.0 0.409
Total 11.5+17.3 (86) 8.6+9.6 (95) -25.2 0.169
Hemato-oncology Intensive care unit 2.0 (1) 35.0+429 (4) 1,650.0 0.2777
General ward 11.5+12.5 (22) 9.5+7.9(17) 174 1.0007
Total 11.1+12.4 (23) 14.4+20.8 (21) 29.7 0.5337
Infectious diseases Intensive care unit = 6.0+5.0 (3) = =
General ward 48+1.9(9) 6.4+4.3 (26) 333 0.512?
Total 48+1.9(9) 6.3+4.3(29) 313 0.495?
Endocrinology Intensive care unit 10.0 (1) 19.0+7.1(6) 90.0 0.203%
General ward 8.0+5.0 (3) 6.8+5.7 (24) -15.0 0.510?
Total 8.5+4.2 (4) 9.3+7.7 (30) 94 0.789”
Rheumatology Intensive care unit - - -
General ward 20.0 (1) 19.3+18.9 (3) -35 0.6557
Total 20.0 (1) 19.3+18.9 (3) -35 0.655?
Total Intensive care unit 15.1+29.6 (128) 9.6+12.0 (202) -36.4 0.048
General ward 8.9+10.7 (428) 6.8+6.7 (603) -23.6 <0.001
Total 10.3+17.1 (556) 7.5+8.4 (805) -27.2 <0.001

Values are presented as mean + standard deviation (number) or %.
“Mann-Whitney U-test.

department was 99.3%, signifying a 7.6% increase compared to
the control group (Table 6).

DISCUSSION

A shortage of internal medicine physicians is a common phenom-
enon in general hospitals. Thus, the protocol for admission cover-
ing the absence of internal medicine physicians is required and
the implementation of such treatment protocols that can effec-
tively proceed with treatments in the absence of internal medi-
cine physicians may reduce the length of stay and prevent crowd-
ing in emergency departments. According to the annual emer-
gency medicine statistics report released by the National Emer-
gency Medical Center in 2015, 14.8% of the patients who visited
emergency departments were internal medicine patients. In this
study, a significant proportion of patients (19.8% to 20.2%) who
visited the emergency department were internal medicine pa-
tients. However, due to the shortage of internal medicine physi-
cians, it is highly likely that internal medicine physicians will no

126

longer be working in emergency departments in the future. Thus,
we must make changes in existing treatment protocols without
negatively affecting patient examination and treatment in emer-
gency departments. With previous protocols, there were no sig-
nificant changes in lengths of stay, hospitalization rates, and du-
rations of hospitalization during the day time in 2014 and 2015.
However, we found significant changes with the new protocol in
2015. Thus, we can assume that this protocol affects the emer-
gency department positively.

McCoy et al.? reported a reduction in both lengths of stay in
the emergency department and durations of hospitalization with-
out an increase in admission rates into intensive care units when
emergency department physicians performed the roles of internal
medicine physicians in the emergency department. However, while
the length of stay was reduced by only 13.6% in their study, it
was reduced by 34.0% in this study. In the study by McCoy et al.;}
the mean length of stay in the emergency department for inpa-
tients of the intensive care unit was 374 minutes, much longer
compared to the time observed in the present study (178.6 min-

www.ceemjournal.org



Kyoung Ho Kim, et al.

CEEM

Table 6. Comparison of concordance rates between admission and discharge diagnoses

Control Study Change P-value
Gastroenterology Intensive care unit 90.5 (19) 100 (37) 10.5 0.127%
General ward 98.3 (174) 94.6 (193) -3.8 0.056
Total 97.5(193) 95.4 (230) -2.2 0.257
Cardiology Intensive care unit 81.5 (53) 72.3 (60) -11.3 0.189
General ward 80.3 (49) 67.7 (86) -15.7 0.072
Total 81.0 (102) 69.5 (146) -14.2 0.021
Pulmonology Intensive care unit 89.5(17) 81.3(26) -9.2 0.694?
General ward 92.3 (84) 99.3 (143) 7.6 0.006”
Total 91.8 (101) 96.0 (169) 4.6 0.132
Nephrology Intensive care unit 90.5 (19) 94.7 (36) 46 0.611?
General ward 90.8 (59) 98.3 (58) 8.3 0.117%
Total 90.7 (78) 96.9 (94) 6.8 0.078
Hemato-oncology Intensive care unit 100 (1) 100 (4) 0.0 -
General ward 100 (22) 100 (17) 0.0 -
Total 100 (23) 100 (21) 0.0 -
Infectious diseases Intensive care unit = 100 (3) = =
General ward 80.0 (8) 69.2 (18) -13.5 0.689”
Total 80.0 (8) 72.4(21) -9.5 1.000”
Endocrinology Intensive care unit 100 (1) 66.7 (4) -33.3 1.000°
General ward 100 (3) 95.8 (24) -4.2 1.000°)
Total 100 (4) 90.0 (27) -10.0 1.000?
Rheumatology Intensive care unit - - - -
General ward 100 (1) 100 (3) 0.0 =
Total 100 (1) 100 (3) 0.0 -
Total Intensive care unit 85.9 (110) 83.7 (170) -2.6 0.590
General ward 93.0 (400) 89.6 (541) -3.7 0.056
Total 91.4 (510) 88.1(711) -3.6 0.051

Values are presented as % (number) or %.
IFisher exact test.

utes). Protocols in the absence of internal medicine physicians
may be more effective in hospitals that have enough empty beds
in intensive care units and general wards, and therefore, the pa-
tients do not have to stay for extended periods in the emergency
department. In this study, the existing internal medicine treat-
ment protocol excluding the internal medicine physicians was
used in the emergency department to overcome the shortage of
internal medicine physicians. Positive results were observed.
Emergency department crowding has been reported to nega-
tively affect patients in emergency departments.*® Previous stud-
ies found that an increase in the number of patients in emergency
departments negatively affected pain control of these patients.5’
High mortality rates and input of health care resources among
patients who rely on mechanical ventilation were reported in sit-
uations where the patients experienced a delay in admission into
intensive care units and were forced to wait in emergency de-
partments.® Emergency department crowding must be reduced to
deliver proper treatment to patients with acute conditions. One
way to achieve this is to shorten the length of stay in emergency
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departments. Severely ill patients must be hospitalized in inten-
sive care units without staying in emergency departments any
further for the sake of better prognoses.®™ There is a problem of
having internal medicine physicians in emergency departments.
For example, when an emergency medicine physician refers to an
internal medicine physician, the internal medicine physician must
contact senior physicians or faculty from their departments to
discuss hospitalization or discharge of the patient, as well as treat-
ment directions. This leads to increased time spent by patients in
emergency departments, longer wait times until treatment, and
emergency department crowding.

The results of this study also support this finding as the lengths
of stay in the emergency department were reduced by 15.1%
when an internal medicine physician was not present in the emer-
gency department. The lengths of stay in the emergency depart-
ment were especially significantly reduced by 24.0% for nephrol-
ogy. This may be because a large number of chronic patients suf-
fer from renal diseases such as chronic kidney disease. Moreover,
other types of diseases such as cardiac, pulmonary, and gastroin-
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testinal diseases are excluded when making the decision of pa-
tient hospitalization or discharge in most cases. In this study, pa-
tients in the nephrology department with other associated condi-
tions were referred to an internal medicine physician by an emer-
gency medicine physician after they were admitted for hospital-
ization. This may be why the aforementioned reduction in the
lengths of stay was observed in nephrology.

A previous study observed that when a hospitalization form
was issued by an emergency medicine physician instead of an in-
ternal medicine physician, and the more internal medicine de-
partments that the patient was associated with, the greater pa-
tients the decrease in wait times until his/her hospitalization."
The Health Insurance Review and Assessment Service assesses
cardiac diseases such as acute myocardial infarction. In addition,
critical pathway guidelines were established in most general hos-
pitals, and they were subject to quality index management. This
allows physicians to make fast decisions on patient treatment
and hospitalization/discharge.”

In this study, the mean length of stay in cardiology was short-
est by 100.4 minutes in the study group, signifying a 19.9% re-
duction compared to the control group. The length of stay for
cardiac patients admitted to intensive care units was 93.7 min-
utes, 37.2% lower than that of the control group. No significant
differences were found between the discharged cardiac patients
of the study and control groups. Therefore, it appears that proto-
cols with only a presence of emergency medicine physicians may
be more effective at assessing patients with cardiac diseases than
those with the presence of internal medicine physicians.

Moreover, one study reported no correlation between the num-
ber of patients with ST-segment elevation acute myocardial in-
farction in emergency departments during busy hours and the
time until percutaneous coronary intervention.' This suggests
that emergency patients do not have to be treated in the depart-
ment associated with their condition. The lengths of stay for he-
mato-oncology were the longest, and they were not reduced even
after the new treatment protocol was applied. The main reason
for this observation was that a large number of hemato-oncology
patients visited the emergency department for a blood transfu-
sion. While the lengths of stay were reduced for patients who re-
quested hospitalization, they remained unchanged for patients
who were discharged from the emergency department. Therefore,
looking at hemato-oncology patients as a whole, no significant
reduction in the length of stay in the emergency department was
observed.

Another problem is that emergency medicine physicians do not
actively issue hospitalization forms as they must obtain permis-
sion from senior internal medicine physicians or faculty to do so.
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They may be reluctant to hospitalize patients even when there
are plenty of wards available in the hospital. In this study, the
hospitalization rate was increased by 36.5% when emergency
medicine residents were present. Of course, if too many hospital-
ization forms are issued while enough wards are not available,
the lengths of waiting times and stays in the emergency depart-
ment may increase. However, this may not be a serious problem
since a decrease in lengths of stay was observed in this study
when emergency medicine physicians were present to examine
the patients. Since patients who visit emergency departments
may require an immediate input of healthcare resources at any
time, and emergency departments have a limited amount of health-
care resources, it is essential to quickly transfer patients to hospi-
tal wards for subsequent treatment after providing initial man-
agement and stabilizing patients' conditions.""” A study has ac-
tually reported increased treatment delays and complication rates
when severely ill patients and patients with cardiovascular dis-
eases visited an emergency department at the same time."®

The overall hospitalization rate, as well as the rates of hospi-
talization in intensive care units and general wards all showed
significant increases in the present study. The rates of hospital-
ization in intensive care units significantly increased in gastroen-
terology, pulmonology, and nephrology patients. The observed in-
crease may be attributed to the increase in the number of pa-
tients in intensive care units. Since emergency medicine physi-
cians are assigned to the emergency department while internal
medicine physicians are assigned to examine hospitalized patients,
the continuity of patient care may be compromised. Therefore,
patients may simply prefer to be admitted to intensive care units.

Emergency medicine physicians place more emphasis on pa-
tients' symptoms rather than on the workload of internal medi-
cine treatment when making a decision regarding patient hospi-
talization. This is because they feel little need to promptly refer
severely ill patients to outpatient departments or monitor them
in emergency departments, and instead prefer to hospitalize them
for further monitoring and treatment. As a result, as emergency
department physicians issue hospitalization forms, hospitalization
rates increase—as was observed in this study—and the lengths of
stay in emergency departments and the durations of hospitaliza-
tion in intensive care units and general wards all decrease. This
finding is similar to the result of a study in which the delay to
hospitalization was correlated with the duration of hospitaliza-
tion regardless of patients' conditions.’ It was possible that the
mean duration of hospitalization decreased as an increased num-
ber of patients with mild conditions were admitted. However, in
terms of hospital bed turnover rates and efficiency, reduction in
the duration of hospitalization means more admission opportuni-
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ties for patients.

In a study involving a hospital with 1,000 beds and bed utiliza-
tion rates of less than 90%, the mean length of inpatient stay in
the internal medicine department was 11.0 days. The treatment
revenues per year increased by 300 million won when the length
of stay was reduced by one day, and were estimated to increase
by one billion won if the length of stay was reduced by three days.°
In this study, the mean duration of hospitalization for patients
who were admitted to the hospital via the emergency depart-
ment was 10.3 days. Since the duration was reduced by 2.8 days,
it can be reasoned that substantial profits would be made.

When an emergency medicine physician examines an internal
medicine patient in the emergency department and issues a hos-
pitalization form, the diagnosis of the patient may not be accu-
rate. Therefore, this study investigated the accuracy of diagnoses
between the time of admission and discharge. No significant dif-
ferences were found between the concordance rates of diagnoses
for internal medicine inpatients in both general wards and the
intensive care unit. Therefore, there are no meaningful differences
between emergency medicine physicians and internal medicine
physicians when examining internal medicine patients. The con-
cordance rates of diagnoses of pulmonary patients who were
hospitalized in general wards significantly increased when an
emergency medicine physician examined the patients. On the
other hand, the concordance rates for cardiac patients were sig-
nificantly reduced. Emergency medicine physicians prefer to mon-
itor patient symptoms in the ward, rather than in the emergency
department. For example, when a patient's chest discomfort per-
sisted, the patient was hospitalized under the diagnosis of angina
pectoris, rather than monitoring the patient's symptoms in the
emergency department. After admission, laboratory follow-up and
coronary angiography were performed, and the diagnosis was
changed according to the results. As a result, the concordance
rates of diagnoses had increased.

Our study has some limitations. First, this study was conducted
in one university hospital, and the study was short in duration.
Second, by conducting the study on patients who visited the emer-
gency department at the same time and season, the variation of
patients between the study group and the control group was min-
imized. However, the control of other factors including the num-
ber of physicians and other personnel was insufficient. Third, the
study did not consider the impact of cooperation from other de-
partments during patient examination and treatment. Fourth,
some departments had a small sample size. Fifth, no indicators
were established to assess whether patients were properly exam-
ined and treated while in the emergency department. Lastly, there
is no mention of whether prognosis had improved or whether the
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patient died or had a poor prognosis. To overcome these limita-
tions, additional research on treatment protocols for internal
medicine patients in emergency departments should be conduct-
ed in the future.

The lengths of stay and durations of hospitalization may be ef-
fectively shortened by allowing emergency medicine physicians
to make decisions on patient hospitalization, instead of having
internal medicine physicians in the emergency department, and
by improving admission protocols.
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