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Characteristics analysis of patients being re-transferred among patients

who transferred to emergency medical center
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Objective: This study investigates the characteristics of patients who were re-transferred from other hospitals to regional

or local emergency medical centers.

Methods: Data from 2016 to 2017 was obtained from the National Emergency Department Information System (NEDIS).
The study population was classified as ‘transferred group’ and ‘direct visit group.” The transferred group was further sub-
divided into the ‘re-transfer group’ (patients transferred out to another hospital) and ‘single transfer group’ (patients not
transferred out). Multiple logistic regression analysis was performed to identify factors associated with re-transfer.
Results: The re-transfer rate (3.7%) of the ‘transferred group’ was higher than the transfer rate (1.3%) of the ‘direct visit
group’. Multiple regression analysis revealed that older age, male (adjusted odds ratio [aOR], 1.082; 95% confidence
interval [CI], 1.606-1.105), medical aid (aOR, 1.231; 95% ClI, 1.191-1.105), injury origin (aOR, 1.063; 95% ClI, 1.006-
1.122), and Korean Triage and Acuity Scale level 1 or 2 (aOR, 1.214; 95% ClI, 1.182-1.247), are associated with re-trans-
fer. The Korean Standard Classification of Diseases group having the highest re-transfer rate was determined to be the

neoplasm disease group.

Conclusion: Data from the current study reveals that factors associated with an increased likelihood of re-transfer were
high severity, old age, medical aid, and neoplasm diagnosis. Considering these characteristics of re-transferred patients,
it is necessary to improve the transfer system to reduce re-transfers. However, further research is required, including the

reasons for the transfer.
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Capsule Summary

What is already known in the previous study
Studies on the characteristics of emergency patients
being transferred or the effect of inter-hospital transfer
on the prognosis are widely available. However, studies
on double inter-hospital transfers are rare.

What is new in the current study

Double inter-hospital transfer in emergency medical
centers occurs in 3.7% patients who are transferred,
and the probability of double inter-hospital transfer is
relatively high in older patients, patients with medical
aid, and patients with Korean Triage and Acuity Scale
level 1, 2.
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2016—2017¢ 297k NEDIS®E A&7t A%¥ S5
A F 11,196,692 0] Aoy A gF oS AE =
At A} o] F U BRI} ol AY 7 Fe] ¢l
2 17,1697 9 54 A Al TG 7] F0] gl= &
31,8634S A9Jsty 11,147,6608 oz A4S 2
gkt A7 g A F 1,089,035 (9.8%) ©] thE
SJ2713E-E ujdsh AS]) Aoy A #A F
39,989 (3.7%) 9] #A7t o SEr|Ho R Ads 7t
AddTol Ak (Fig. 1). vlag A-gFmnr]He
2016—20179% NEDIS #Ax A = A9-ewosn
N#o 7 Yds B9 2.1%7F AY A7 AY A
5 4.9%7F O JB7|go R AU 7 AHY A
(Appendix 2).
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Armonk, NY, USA) T2 73&
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11,196,692 National Emergency Depariment Information System data
At regional or local emergency medical cener
2016-2017

Al
D. AL AR A & &7F

Exclusion

17,169 Patients with unknown inter-hospital transfer
31,863 Patients with unknown diagnosis

3

11,147,660 Study population

1
v v

10,058,625 Direct visit group (90.2%)

1,089,035 Transfer group (9.8%)

J

v
1,049,046
Single transfer group (96.3%)

v
39,989
Re-transfer group (3.7%)

Fig. 1. Flow diagram of selection of study patients.
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Table 1. The basic characteristics and comparison of transferred group and direct visit group at regional or local emergency

medical center
. Total Transferred group  Direct visit group
Variable (n=11,147,660) (n=1,089,035,9.8%) (n=10,058,625,90.2%) &-value
Age (yr) 39.24+26.13 50.71+27.26 38.00£25.69 <0.001
Male sex 5,753,815 (51.6) 580,248 (53.3) 5,173,567 (51.4) <0.001
Insurance type <0.001
Health insurance 9,838,219 (88.2) 953,907 (87.6) 8,884,312 (88.3)
Medical aid 597,970 (5.3) 84,866 (7.8) 503,104 (5.1)
Other 711,471 (6.5) 50,262 (3.6) 671,209 (6.6)
Disease type <0.001
Medical 7,940,056 (71.2) 887,114 (815) 7,052,942 (70.1)
Injury 3,002,477 (27.7) 198,234 (18.2) 2,894,243 (28.8)
KTAS <0.001
1 121,824 (1.1) 25,112 (2.3) 96,722 (1.0)
2 706,097 (6.3) 166,078 (15.3) 540,019 (5.4)
3 3,874,840 (34.8) 549,106 (50.4) 3,325,734 (33.1)
4 5,109,523 (45.8) 298,939 (27.4) 4,810,584 (47.8)
5 1,209,771 (10.9) 45,746 (4.2) 1,164,025 (11.6)
Classification of emergency medical center <0.001
Regional emergency medical center 3,417,876 (30.7) 484,927 (44.5) 2,932,949 (29.2)
Local emergency medical center 7,729,784 (69.3) 604,108 (55.5) 7,125,676 (70.8)
ED disposition <0.001
Discharge 8,576,630 (77.0) 405,670 (37.3) 8,170,960 (81.2)
Transfer out to other hospital 169,747 (1.5) 39,989 (3.7) 129,758 (1.3)
Admission to ward or ICU 2,317,290 (20.8) 633,877 (58.2) 1,683,413 (16.7)
Death in ED 62,236 (0.6) 7,517 (0.7) 54,719 (0.5)
Reason for transfer out in patients 169,747 39,989 129,758 <0.001
who transfer out to other hospital (n=169,747)
Insufficient inpatient beds 19,095 (11.2) 5,424 (13.6) 13,671 (10.5)
Insufficient ICU beds 6,636 (3.9) 1,470 (3.7) 5,166 (4.0)
Insufficient operation 17,807 (10.5) 3,591 (9.0 14,216 (11.0)
Need for specific treatment:
transfer to superior emergency medical center 29,751 (17.5) 2,500 (6.3) 27,251 (21.0)
Minor disease: transfer to primary or
secondary hospital 8799 (5.2) 2,667 (6.7) 6,132 (4.7)
Transfer to nursing facilities 4,496 (2.6) 3,023 (7.6) 1,473 (1.1)
Requests from patient or guardian 75,564 (44.5) 19,025 (47.6) 56,539 (43.6)
Unspecified 7,599 (4.5) 2,289 (5.7) 5,310 (4.1)

Values are presented as mean= SD or number (%).

Patients transferred from other medical institutions were defined as ‘transferred group’, and other patients were defined as

“direct visit group.’

KTAS, Korean Triage and Acuity Scale; ED, emergency department; |CU, intensive care unit; SD, standard deviation.
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P-value
<0.001

129,758), n (%)

Loca
emergency
medica center

94,460)
3,992 (4.2)
10,390 (11.0)
3072 (3.3)

962 (1.0)
35,438 (37.5)
3,425 (3.6)

(n

10,771 (11.4)
26,410 (28.0)

Direct visit group (n
Regional
emergency
medical center
=35,298)
841 (2.4)
511 (1.4)
21,101 (59.8)

3,826 (10.8)

2,900 (8.2)
1,174 (3.3)
3,060 (8.7)
1,885 (5.3)

(n

P-value
<0.001

39,989), n (%)

Loca
emergency
medical center

22,028)

3,044 (17.9)

1,015 (4.6)
2,016 (9.2)
2216 (10.1)
1,271 (5.8)
1,836 (8.3)
8,829 (40.1)
901 (4.1)

Transferred group (n
(n

17,961)
455 (2.5)

1,575 (8.8)
284 (1.6)

Regional
emergency
medical center

1,388 (7.7)

1,480 (8.2)
1,396 (7.8)
1,187 (6.6)

10,196 (56.8)

(n

P-value
<0.001

Local
emergency
medical center

116,488)

(n

169,747), n (%)

5,007 (4.3)
12,406 (10.7)
4,343 (3.7)
2798 (2.4)
44,267 (38.0)
4,326 (3.7)

28,626 (24.6)

14,715 (12.6)

Total (n

Regional
emergency
medical center

=53,259)

5,401 (10.1)

3,273 (6.1)
Patients transferred from other medical institutions were defined as ‘transferred group,” and other patients were defined as ‘ direct visit group.’

ICU, intensive care unit.

4,380 (8.2)
1,629 (3.1)
1,125 (2.1)
4,456 (8.4)
1,698 (3.2)

(n

Requests from patient or guardian 31,297 (58.8)

transfer to superior emergency
Unspecified

medical center

Insufficient inpatient beds
primary or secondary hospital
Transfer to nursing facilities

Insufficient ICU beds
Insufficient operation

Need for specific treatment:

Reason for transfer out
Minor disease: transfer to

Variable

Table 2. Comparison of reason for transfer out between regional and local emergency medical center in patients who transfer out to other hospital
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Table 3. The basic characteristics and comparison of single transfer group and re-transfer group at regional or local emergency

medical center
) Single transfer group Re-transfer group
Vaidble (n=1,049,046, 96.3%) (n=39,989, 3.7%) P-value
Age(yr)
Mean=+ SD 50.26+27.34 62.10+22.33 <0.001
Agegroup (yr) <0.001
>0and <30 269,595 (25.7) 4,527 (11.3)
>30and <57 277,280 (26.4) 9,000 (22.5)
>57and <74 254,282 (24.2) 11,568 (28.9)
>74 247,887 (23.6) 14,894 (37.2)
Male sex 558,561 (53.2) 21,687 (54.2) <0.001
Insurance type <0.001
Health insurance 920,934 (87.8) 32,973 (82.5)
Medical aid 80,222 (7.7) 4,644 (11.7)
Other 47,890 (4.4) 2,372 (5.8)
Disease type <0.001
Medical 854,903 (81.5) 32,211 (80.5)
Injury 190,661 (18.2) 7,573 (18.9)
KTAS <0.001
1 23,498 (2.2) 1,614 (4.0
2 158,400 (15.1) 7,678 (19.2)
3 529,000 (50.4) 20,103 (50.3)
4 289,975 (27.6) 8,964 (22.4)
5 44,345 (4.2) 1,401 (3.5)
Type of medical ingtitution that referred the patients <0.001
Superior general hospital 52,443 (5.0) 1,517 (3.8)
General hospital 307,764 (29.4) 12,056 (30.3)
Hospital 318,465 (30.5) 19,096 (48.0)
Local clinic 343,435 (32.8) 6,147 (15.4)
KCD classification <0.001
Certain infectious and parasitic diseases 69,434 (6.6) 1,464 (3.7)
Neoplasms 43,807 (4.2) 3,316 (8.3)
Diseases of the blood and blood-forming organs and
certain disorders involving the immune mechanism 9.834(0.9) 522 (1.3)
Endocrine, nutritional and metabolic diseases 14,275 (1.4) 762 (1.9)
Mental and behavioral disorders 7,600 (0.7) 584 (1.5)
Diseases of the nervous system 21,370 (2.0) 766 (1.9)
Diseases of the eye and adnexa 11,063 (1.1) 105 (0.3)
Diseases of the ear and mastoid process 9,853 (0.9) 60 (0.2)
Diseases of the circulatory system 118,727 (11.3) 4,942 (12.4)
Diseases of the respiratory system 134,448 (12.8) 4,282 (10.7)
Diseases of the digestive system 149,863 (14.3) 6,357 (15.9)
Diseases of the skin and subcutaneous tissue 13,322 (1.3) 335(0.8)
Diseases of the musculoskeletal system and
connective tissue 22,956 (2.2) 861 (2.2)
Diseases of the genitourinary system 66,344 (6.3) 2,282 (5.7)
Pregnancy, childbirth and the puerperium 10,712 (1.0) 100 (0.3)
Certain conditions originating in the perinatal period 3,532 (0.3) 70(0.2)
Congenital malformations, deformations and
chromosomal abnormalities 1847(0.2) 56 (0.1)
Symptoms, signs and abnormal clinical and 139,502 (13.3) 5,015 (12.5)

laboratory findings, NEC

(Continued to the next page)
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Table 3. Continued

) Single transfer group Re-transfer group
Vaidble (n=1,049,046, 96.3) (n=39,989, 3.7) P-value
Injury, poisoning and certain other consequences
of external CaLSeS 192,970 (18.4) 7,734 (19.3)
External causes of morbidity and mortality 516 (0.0) 35(0.1)
Factors influencing health status and contact
with health services 7,001 (0.7) 336 (0.8)
Codes for specia purposes 70(0.0) 5(0.0)
Classification of Emergency medical center 0.113
Regional emergency medical center 466,966 (44.5) 17,961 (44.9)
Local emergency medical center 582,080 (55.5) 22,028 (55.1)

Values are presented as number (%) unless otherwise indicated.

Among patients transferred from other medical institutions, patients transferred to another medical institution were defined as
‘re-transfer group,’ and other patients were defined as ‘ single transfer group.’

SD, standard deviation; KTAS, Korean Triage and Acuity Scale; KCD, Korean Standard Classification of Diseases; NEC, not

elsewhere classifiable.
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Table 5. Multiple logistic regression analysis for re-transfer in patients who was transferred

Unadjusted Adjusted
Variable
OR 95% CI P-value OR 95%Cl  P-vaue

Age (yr)

>0and <30 0279  0.270-0.289 <0.001 0.400 0.386-0.415 <0.001

>30 and <57 0540  0.526-0.555 <0.001 0.635 0.617-0.653 <0.001

>57 and <74 0.757  0.739-0.776 <0.001 0.812 0.792-0.834 <0.001

>74 (reference) 1.00 - - 1.00 - -
Male sex 1.041 1.020-1.062 <0.001 1.082 1.060-1.105 <0.001
Insurance type

Health insurance (reference) 1.00 - - 1.00 - -

Medical aid 1.587 1.538-1.637 <0.001 1231 1.191-1.271 <0.001
Disease type

Medical (reference) 1.00 - - 1.00 - -

Injury 1.054 1.028-1.081 <0.001 1.063 1.006-1.122 0.028
KTAS

lor2 1.344 1.311-1.378 <0.001 1.214 1.182-1.247 <0.001

3 (reference) 1.00 - - 1.00 - -

4or5 0.816  0.796-0.836 <0.001 0915 0.892-0.939 <0.001
Type of medical ingtitution that referred the patients

Superior genera hospital 0.738 0.699-0.780 <0.001 0.726  0.688-0.767 <0.001

General hospital (reference) 1.00 - - 1.00 - -

Hospital 1531 1.495-1.567 <0.001 1.527 1.491-1.564 <0.001

Local clinic 0.457  0.443-0471 <0.001 0.637 0.617-0.658 <0.001
Type of Emergency center

Regiona emergency medical center 1.016 0.996-1.037  0.113 - - -

Local emergency medical center (reference) 1.00 - - - - -
KCD classification

Certain infectious and parasitic diseases 0.587 0.553-0.622 <0.001 0.758  0.714-0.806 <0.001

Neoplasms 2.106 2.013-2.203 <0.001 1786  1.703-1.872 <0.001

Diseases of the blood and blood-forming organsand 1.477 1.346-1.620 <0.001 1424  1.295-1.565 <0.001
certain disorders involving the immune mechanism

Endocrine, nutritional and metabolic diseases 1.485 1.373-1.606 <0.001 1188 1.097-1.288 <0.001
Mental and behavioral disorders 2.138 1.956-2.336 <0.001 2003 1.828-2.195 <0.001
Diseases of the nervous system 0.997 0.923-1.007 0941 1001 0.925-1.084 0.971
Diseases of the eye and adnexa 0264  0.217-0.321 <0.001 0.360 0.296-0.439 <0.001
Diseases of the ear and mastoid process 0.169 0.131-0.219 <0.001 0224  0.173-0.292 <0.001
Diseases of the circulatory system 1.158 1.112-1.205 <0.001 0.892  0.855-0.930 <0.001
Diseases of the respiratory system 0.886 0.850-0.923 <0.001 0.878 0.842-0.916 <0.001
Diseases of the digestive system 1.180 1.136-1.225 <0.001 1173  1.128-1.219 <0.001
Diseases of the skin and subcutaneous tissue 0.699 0.625-0.782 <0.001 0903 0.806-1.011 0.077

Déosneensecesti(jetggg sculoskeletal system and 1043 09691123 <0001 1086 1007-1172 0.033
Diseases of the genitourinary system 0.957 0.910-1.006 <0.001 0925 0.879-0.974 0.003
Pregnancy, childbirth and the puerperium 0260  0.213-0.317 <0.001 0.352 0.288-0.430 <0.001

Certain conditions originating in the perinatal period 0.551 0.434-0.700 <0.001 0.835 0.652-1.069 0.153

Congenital malformations, deformations and
chromosomal abnormalities

Symptoms, signs and abnormal clinical and
laboratory findings, NEC (reference)

Injury, poisoning and certain other consequences
of external causes

0.843 0.646-1.102  0.212 1216  0.927-1.59 0.157

1.00 - - 1.00 - -

1.115 1.075-1.156 <0.001 1135 1.068-1.205 <0.001

(Continued to the next page)
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Table 5. Continued

Unadjusted Adjusted
Variable
OR 95% CI P-value OR 95%Cl  P-vaue
External causes of morbidity and mortality 1.887 1.338-2.660 <0.001 1767 1.247-2504 0.001
Factors influencing health status and contact with
health services 1335 1.192-1.495 <0.001 1.200 1.070-1.347 0.002
Codes for special purposes 1.987 0.802-4.925  0.138 2113 0.840-5.311 0.112

OR, odds ratio; ClI, confidence interval; KTAS, Korean Triage and Acuity Scale; KCD, Korean Standard Classification of

Diseases; NEC, not elsewhere classifiable.
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Appendix 1. Disease categories

No. Disease categories KCD-7 disease code
1 Certaininfectious and parasitic diseases A00-B99
2 Neoplasms C00-D48
3 Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism D50-D89
4  Endocrine, nutritional and metabolic diseases E00-E90
5 Mental and behavioral disorders FOO-F99
6 Diseases of the nervous system G00-G99
7 Diseases of the eye and adnexa HO0-H59
8 Diseases of the ear and mastoid process H60-H95
9 Diseases of the circulatory system 100-199
10 Diseases of the respiratory system JO0-J99
11 Diseases of the digestive system K00-K93
12 Diseases of the skin and subcutaneous tissue L00-L99
13 Diseases of the musculoskeletal system and connective tissue MO00-M99
14 Diseases of the genitourinary system NOO-N99
15 Pregnancy, childbirth and the puerperium 000-099
16 Certain conditions originating in the perinatal period P0O0-P96
17 Congenital malformations, deformations and chromosomal abnormalities Q00-Q99
18 Symptoms, signs and abnormal clinical and laboratory findings, NEC R00-R99
19 Injury, poisoning and certain other consequences of external causes S00-T98
20 External causes of morbidity and mortality V01-Y98
21 Factorsinfluencing health status and contact with health services Z00-Z299
22 Codesfor special purposes U00-U99

KCD, Korean Standard Classification of Diseases; NEC, not €l sewhere classifiable.

Appendix 2. The ED disposition result of transferred group and direct visit group at local emergency medical institution

. Total Transferred group  Direct visit group
Variable (=6,996,762)  (n=150,080, 2.1%) (n=6,846,682, 97.9%) & value
ED disposition <0.001
Discharge 5,874,000 (84.0) 38,672 (25.8) 5,835,328 (85.2)
Transfer out to other hospital 139,093 (2.0) 7,355 (4.9) 131,738 (1.9)
Admission to ward or ICU 925,185 (13.2) 103,176 (68.7) 822,009 (12.0)
Death in ED 32,839 (0.5) 798 (0.5) 32,041 (0.5)
Reason for Transfer out in patients who
transfer out to other hospital (n=169,747) 139,003 7,355 131,738 <0.001
Insufficient inpatient beds 2,124 (1.5) 105 (1.4) 2,019 (1.5)
Insufficient ICU beds 1,172 (0.8) 143 (1.9) 1,029 (0.8)
Insufficient operation 13661 (9.8) 397 (5.4) 13,264 (10.1)
Need for specific treatment:
transfer to superior emergency medical center 83,849 (60.3) 3,537 (48.1) 80,312 (61.0)
Minor disease: transfer to primary or
secondary hospital 3,811 (2.7) 129(1.8) 3,682 (2.8)
Transfer to nursing facilities 1,797 (1.3) 1,103 (15.0) 694 (0.5)
Requests from patient or guardian 25,683 (18.5) 1,280 (17.4) 24,403 (18.5)
Unspecified 6,996 (5.0) 661 (9.0) 6,335 (4.8)

Values are presented as number (%).

Patients transferred from other medical institutions were defined as ‘transferred group,” and other patients were defined as
“direct visit group.’

ED, emergency department; ICU, intensive care unit.
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