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Background: In Korea, the roles of medical institutions are not differentiated. As
a result, the proportion of outpatient medical expenses at clinics mainly targeting
outpatients decreased by about 9%p from 69.0% in 2006 to 60.3% in 2021, while
the proportion of outpatient expenses at tertiary hospitals increased by about
4.5%p from 11.5% in 2006 to 16.0% in 2021. The government has operated a pilot
referral and transfer project to improve the medical delivery system. This study
aimed to analyze the current status of a pilot project for a referral and transfer
system within the community.

Methods: This study used data from the National Health Insurance Claims from
2016 to 2022, which included patient information (sex, age, disability, income, and
Charlson comorbidity index), medical information (type of medical institution and
main diagnosis category), and type of referral and transfer.

Results: The number of referral and transfer claims in the region has continued
to increase, reaching a total of 296,824. Patients referred for treatment consisted
of those aged over 60 years (48.1%), those able to sufficiently cover their medical
expenses (42.5%), those without disabilities (90.9%), or those with low disease
severity (72.5%). Tertiary and general hospitals had high rates of patients with
severe diseases, such as neoplasms (17.2%) or circulatory system diseases (12.6%),
returning to local hospitals. Despite the moderate number of referral claims,
they have continued to increase yearly, and the methods used to obtain patients’
medical information are also changing.

Conclusion: Although transfers to tertiary general hospitals continued to be
active, a large gap exists among medical institutions due to the poorly established
medical delivery system. Thus, to increase the efficiency of the medical delivery
system, wide implementation of various methods is needed to promote referral
and transfer.
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Figure 1. Transition of referral and transfer claims in nationalwide and one region from 2016 to 2022.
Table 1. Number of hospitals charging referral and transfer fees in one region; 2016-2022
2016 2017 2018 2019 2020 2021 2022
Tertiary hospital 1 1 1 1 1 1 1
General hospital 0 0 0 2 3 3 3
Hospital 1 1 2 3 3 5 6
Geriatric hospital 1 1 3 6 0 2 1
Clinic 9 18 47 75 101 86 65
Total 12 21 53 87 108 97 76
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Table 2. Characteristics of patients reffered and transferred for treatment in one region; 2016-2022 (unit: n, %)

2016 2017 2018 2019 2020 2021 2022 Total
No. of cases 9,712 23,172 32,603 52,601 57,321 62,067 59,348 296,824
Sex
Male 40.8 384 41.8 426 43.1 414 41.7 418
Female 59.2 61.6 58.2 574 56.9 58.6 583 58.2
Age (yr)
0-9 83 80 84 76 53 44 4.1 59
10-19 28 28 3.1 3.0 28 27 34 3.0
20-29 32 35 40 38 44 4.1 37 39
30-39 6.6 8.1 76 7.8 7.7 74 6.9 75
40-49 13.1 15.2 13.8 134 13.1 124 123 13.1
50-59 183 18.8 18.8 19.0 18.8 179 179 184
60-69 20.8 186 20.0 20.8 223 234 229 21.8
70-79 18.8 173 16.8 16.8 17.2 18.0 18.0 174
>80 82 7.7 76 77 8.7 9.7 10.8 89
Disability
Yes 9.3 86 8.7 8.1 89 9.6 9.8 9.1
No 90.7 914 91.3 919 91.1 904 90.2 90.9
Household income
1 quartile 111 116 12.1 12.7 133 141 146 133
2 quartile 10.0 9.8 9.5 9.7 103 10.6 11.0 10.2
3 quartile 125 12.2 123 13.0 13.0 133 129 129
4 quartile 19.6 203 20.1 19.8 18.8 189 18.7 19.2
5 quartile 45.0 443 442 430 428 415 41.0 425
Missing 1.8 1.9 1.8 1.8 1.8 1.7 1.9 1.8
ca
0 741 76.4 756 76.4 737 69.0 68.2 725
1 125 104 10.5 10.3 1.1 12.7 13.2 116
2 9.8 10.0 103 104 113 129 132 11.6
>3 36 32 35 29 39 54 55 4.2

The percentage was calculated vertically.

CCl, Charlson comorbidity index.
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Table 3. Characteristics of patients by category of referral
and transfer for treatment in one region (unit: n, %)
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Table 4. Composition ratio of referral and transfer claims by
type of medical institution in one region; 2016-2022 (unit: n, %)

Referral Transfer
No. of cases 44,008 252,816
Sex
Male 18,577 (42.2) 105,472 (41.7)
Female 25,431 (57.8) 147,344 (58.3)
Age (yr)
0-9 2,714 (6.2) 14,854 (5.9)
10-19 1,667 (3.8) 7,138 (2.8)
20-29 2,639 (6.0) 9,038 (3.6)
30-39 4,283 (9.7) 17,923 (7.1)
40-49 6,195 (14.1) 32,656 (12.9)
50-59 7,726 (17.6) 46,998 (18.6)
60-69 8,928(20.3) 55,758 (22.1)
70-79 6,624 (15.1) 45,158 (17.9)
>80 3,232(7.3) 23,293(9.2)
Disability
Yes 2,683 (6.1) 24,196 (9.6)
No 41,325(93.9) 228,620 (90.4)
Household income
1 quartile 5,961 (13.5) 33417 (13.2)
2 quartile 4,727 (10.7) 25,680(10.2)
3 quartile 5,848(13.3) 32,392(12.8)
4 quartile 8,364 (19.0) 48,758 (19.3)
5 quartile 18,375 (41.8) 107,912 (42.7)
Missing 733(1.7) 4,657 (1.8)
cal
0 35,569 (80.8) 179,776 (71.1)
1 4,178(9.5) 30,317 (12.0)
2 3,137(7.1) 31,247 (12.4)
>3 1,124 (2.6) 11,476 (4.5)

The percentage was calculated vertically.

CCl, Charlson comorbidity index.
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cases  hospital hospital hospital
2016 9,712 96.0 00 02 1.1 27
2017 23,172 96.9 00 04 04 23
2018 32,603 84.1 29 1.1 00 19
2019 52,601 745 96 13 0.1 145
2020 57,321 755 103 15 00 127
2021 62,067 755 1.7 24 00 105
2022 59,348 755 125 25 00 9.5
No.of 296,824 786 89 17 0.1 10.7

cases
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Table 5. Composition ratio of referral and transfer for treatment by main diagnosis category in one region (unit: %)

Tertiary

General

Geriatric

hospital hospital Hospital hospital Clinic Total
Certain infectious and parasitic diseases (A00-B99) 13 1.8 0.0 0.8 1.5 13
Neoplasms (C00-D48) 17.2 11.8 13 9.0 111 15.8
Diseases of the blood and blood-forming organs and 0.4 0.6 0.1 0.0 0.8 04
certain disorders involving the immune mechanism
(D50-D89)
Endocrine, nutritional and metabolic diseases (E00-E90) 5.0 9.5 0.3 8.2 5.9 5.5
Mental and behavioural disorders (FO0-F99) 13 1.6 0.1 0.8 1.0 13
Diseases of the nervous system (G00-G99) 39 29 25 3.1 24 36
Diseases of the eye and adnexa (H00-H59) 11.0 3.0 0.0 0.0 93 99
Diseases of the ear and mastoid process (H60-H95) 6.2 7.6 0.0 0.0 4.7 6.1
Diseases of the circulatory system (100-199) 10.7 126 0.7 12.5 77 104
Diseases of the respiratory system (JO0-J99) 6.2 58 03 20 9.9 6.5
Diseases of the digestive system (K00-K93) 4.0 6.9 0.2 17.3 9.9 49
Diseases of the skin and subcutaneous tissue (L00-L99) 0.9 1.8 04 0.0 20 1.1
Diseases of the musculoskeletal system and connective 6.2 6.3 725 43 12.2 79
tissue (M00-M99)
Diseases of the genitourinary system (NOO-N99) 10.2 5.1 0.1 216 74 9.3
Pregnancy, childbirth and the puerperium (O00-099) 0.2 03 0.0 0.0 0.1 0.2
Certain conditions originating in the perinatal period 0.1 0.1 0.0 0.0 0.1 0.1
(P00-P96)
Congenital malformations, deformations and chromosomal 1.2 14 0.2 04 0.6 1.1
abnormalities (Q00-Q99)
Symptomes, signs and abnormal clinical and laboratory 88 10.7 18 19.2 109 9.1
findings, NEC (R00-R99)
Injury, poisoning and certain other consequences of 23 85 189 0.0 1.1 3.0
external causes (500-T98)
Factors influencing health status and contact with health 2.8 14 0.7 0.8 15 25
services (Z00-Z99)
Codes for special purposes (U00-U99) 0.1 03 0.0 0.0 0.1 0.1
Total 100.0 100.0 100.0 100.0 100.0 100.0
NEC, not elsewhere classified.
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Table 6. Transition of claims by type of referral and transfer and medical institution; 2016-2022 (unit: n)

e Referral Transfer
Referral | Referral Il Referral Il Telemedicine Transfer | Transfer Il
Total 301,768 43,706 4,688 478 56 149,069 103,771
2016 9,714 358 - - 26 9,330 =
2017 23,176 710 - - 12 22,454 -
2018 32,613 4,547 - - 7 28,059 -
2019 52,604 9,498 - - 1 43,105 -
2020 57,670 9,334 330 130 10 35,760 12,106
2021 64,053 10,065 1,897 215 - 5,037 46,839
2022 61,938 9,194 2,461 133 = 5,324 44,826
Tertiary hospital 233,366 - - - - 129,596 103,770
2016 9,330 - - - - 9,330 =
2017 22,454 - - - - 22,454 -
2018 27,442 - - - - 27,442 -
2019 39,210 - - - - 39,210 -
2020 43,266 - - - - 31,160 12,106
2021 46,838 - - - N - 46,838
2022 44,826 = = = = o 44,826
General hospital 28,807 9,245 2,167 101 - 17,294 -
2018 936 320 - - - 616 -
2019 5,031 1,246 - - - 3,785 -
2020 5,942 1,626 40 - - 4,276 -
2021 7,871 3,076 615 - - 4,180 -
2022 9,027 2977 1,512 101 - 4,437 -
Hospital 4,956 2,778 2 1 N 2,174 1
2016 16 16 = = = = =
2017 104 104 - - - - -
2018 345 345 = = ° ° =
2019 703 596 - - - 107 -
2020 851 526 1 - - 324 -
2021 1,465 607 - - - 857 1
2022 1,472 584 1 1 - 886 -
Clinic 34,384 31,433 2,519 376 56 - -
2016 266 240 = = 26 = =
2017 525 513 - - 12 - -
2018 3,889 3,882 - - 7 - -
2019 7,604 7,603 - - 1 - -
2020 7,611 7,182 289 130 10 - -
2021 7,877 6,380 1,282 215 - - -
2022 6,612 5,633 948 31 - - -
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Figure 2. Changes in composition ratio of claims by type of hospital, referral and transfer; 2016-2022.
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Appendix 1. Charlson comorbidity index and weights

No. Comorbidity ICD-10 Weights
1 Myocardial infarction 121.x,122.%,125.2 1
2 Congestive heart failure 109.9,111.0,113.0,113.2,125.5, 142.0, 142.5-142.9, 143 x, 150.x, P29.0 1
3 Peripheral vascular disease 170x,171.x,173.1,173.8,173.9,177.1,179.0,179.2, K55.1, K55.8, K55.9, Z95.8, Z95.9 1
4 Cerevrovascular disease G45.x, G46.x, H34.0, 160.x-169.x 1
5 Dementia F00.x-FO3.x, F05.1, G30.x, G31.1 1
6 Chronic pulmonary disease 127.8,127.9, J40.x-J47 x, J60.x-)67 X, 168.4, 70.1,170.3 1
7 Rheumatologic disease MO05.x, M06.x, M31.5, M32.x, M34.x, M35.1, M35.3, M36.0 1
8 Peptic ulcer disease K25.x-K28.x 1
9 Mild liver disease B18.x, K70.0-K70.3, K70.9, K71.3-K71.5, K71.7, K73 x, K74.x, K76.0, K76.2-K76 4, 1
K76.8,K76.9, 294.4

10  Diabetes without chronic complication ~ E10.0,E10.1,E10.6,E10.8,E10.9,E11.0,E11.1,E11.6,E11.8,E11.9,E12.0,E12.1,E12.6, 1
E12.8,E12.9,E13.0,E13.1,E13.6,E13.8,E13.9,E14.0,E14.1,E14.6,E14.8, E14.9

1 Diabetes with chronic complication E10.2-E10.5,E10.7,E11.2-E11.5,E11.7,E12.2-E12.5,E12.7, E13.2-E13.5, E13.7, 2
E14.2-E145,E14.7

12 Hemiplegia or paraplegia G04.1,G11.4,G80.1,G80.2, G81.x, G82.x, G83.0-G83.4, G83.9 2

13 Renal disease 112.0,113.1,N03.2-N03.7, N05.2-N05.7, N18.x, N19.x, N25.0, Z49.0-Z49.2, Z94.0, 2
799.2

14 Any malignancy including leukemiaand  C00.x-C26.x, C30.x-C34.x, C37.x-C41.x, C43.x, C45.x-C58.x, C60.x-C76.x, C81.x-C85.X, 2

lymphoma C88.x, C90.x-C97.x

15 Moderate or severe liver disease 185.0,185.9,186.4,198.2, K70.4,K71.1,K72.1,K72.9,K76.5, K76.6, K76.7 3

16  Metastatic solid tumor C77.x-C80.x 6

17 Acquired immune deficiency syndrome/  B20.x-B22.x, B24.x 6

human immune deficiency virus

ICD-10, International Classification of Diseases 10th revision.

Appendix 2. List of medical referral and transfer code

Reclassification for analysis Code Category Code name
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