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= Abstract =

Purpose: This study aimed to assess the appointment status of medical directors and the state of direct

medical oversight in private ambulance services, including an analysis of the characteristics of the direct
medical oversight requested by private ambulance services.

Methods: This study investigated the appointment status of medical directors and direct medical
oversight in private ambulance services based on official information disclosed by the National
Emergency Medical Center and 17 local governments, along with 8,119 ‘Dispatch and Treatment
Records’ collected by a university hospital from 2020 to 2022.

Results: Among 129 private ambulance services, 96.12% (124 agencies) had only one medical director,
and 43.8% of the medical directors were Emergency Physicians. Over the past three years, the national
average direct medical oversight request rate for private ambulance services was 34.68%. In 11.14% of
the cases, records stated that EMS providers communicated with the medical director but did not
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receive direct medical oversight. Conversely, in 36.98% of cases, records incorrectly indicated that EMS

providers did not communicate with the medical director but were noted as having received direct

medical oversight (p<.05). Most private ambulance services request the direct medical oversight of a

single director.

Conclusion: This study highlights issues, such as the suitability of the medical director's specialty and

inaccuracies in private EMS providers' methods for documenting Dispatch and Treatment Records.

Keywords: Private ambulance services, Medical director, Direct medical oversight, EMS provider
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Patients transferred to a university

hospital from 2020 to 2022

(N=13,681)

Data used to analyze the rate and

* Hospital ambulance transfers (N=5,054)

« Transfers originating from other than medical institutions (N=391)
< Transfers originating from areas other than the Honam area (N=52)
« Transfer of PAS closed in 2021 (N=50)

« Transfer of PAS opening in 2022 (N=1)

« Transfer with a doctor (N=5)

« Transfer where the origin of the transfer and the affiliation of the

medical director are unknown (N=9)

<Primary exclusion criteria>

Characteristics of requests for DMO
(N=8,119)

« Transfer from 5 PAS locations in Gwangju Metropolitan

City with a DMO ratio of 89.2% or higher (N=2,538)

<Secondary exclusion criteria>

Data used to analyze the impact of
General characteristics on DMO
(N=5,581)

* PAS: Private ambulance services
* DMO: Direct medical oversight

Fia. 1. Research subiect selection and exclusion criteria.
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Table 1. The appointment status and specialties of medical directors in private ambulance

services on a national scale
Characteristics Category n %
MD appointment status ~ Yes 129 100.0
1 124 96.1
. 2 3 2.3
N of rined —
4 1 0.8
Total 129 100.0
Emergency Medicine 60 43.8
General Surgery 8 5.8
Internal Medicine 7 5.1
Thoracic Surgery 6 44
Family Medicine 5 3.6
Obstetrics and Gynecology 2 1.5
Specialized §ubjects . Neurosurgery 9 15
of the appointed medical ;
directors General Practice 2 15
Physical Medicine and Rehabilitation 2 1.5
Orthopedic Surgery 2 1.5
Urology 1 0.7
Otorhinolaryngology 1 0.7
unknown 39 28.5
Total 137 100.0
MD: Medical director (2022.07.01.)
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Table 2. The direct medical oversight request rate for private ambulance services and 119

ambulance by region from 2020 to 2022

Private Ambulance 119 Ambulance
Region Number of DMO ratio Number of DMO ratio

transfer n o,  transfer n %
Gangwon 10,165 4,839 47.6% 219,269 22,691 10.3%
Gyeonggi 306,638 39,885 13.0% 1,221,187 120,730 9.9%
Gyeongnam 32,631 22,151 67.9% 351,795 29,631 8.4%
Gyeongbuk 63,233 54,967 86.9% 302,453 23,678 7.8%
Gwangju 30,876 30,726 99.5% 140,673 11,926 8.5%
Daegu 66,579 36,668 55.1% 249,935 13,935 5.6%
Daejeon 14,000 12,496 89.3% 144,154 10,715 7.4%
Busan 11,802 6,571 55.1% 317,444 26,830 8.5%
Seoul 76,353 9,617 12.6% 914,227 43,901 4.8%
Sejong 2,286 1 0.0% 33,780 2,006 5.9%
Ulsan 18,233 4,875 26.1% 94,019 10,813 11.5%
Incheon 79,700 2,163 2.1% 305,336 18,988 6.2%
Jeonnam 42,112 28,127 66.8% 250,191 23,609 9.4%
Jeonbuk 25,868 17,624 68.1% 234,619 13,703 5.8%
Jeju 6,903 459 6.6% 91,916 3,725 4.1%
Chungnam 25,805 7,423 28.8% 219,294 19,540 7.0%
Chungbuk 10,989 7,206 65.6% 188,723 12,846 6.8%
Central - - - 145 8 5.5%
Total 824,179 285,798 34.1% 5,339,160 409,175 7.7%

DMO: Direct medical oversight
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Table 3. Rate of direct medical oversight by private ambulance services that performed

transportation to a university hospital in the Honam province from 2020 to 2022 (N=8,119)
Direct medical oversight
Region Private Ambulance — — Total
Services name eques reqq n(%)
n(%) n(%)

Gwangju A 1,255(100.0) 0(0.0) 1,255(100.0)

Gwangju B 770(100.0) 0(0.0) 770(100.0)

Gwangiu Gwangju C 257(100.0) 0(0.0) 957(100.0)

(N=2538) " Gwangju D 154(100.0) 0(0.0) 154(100.0)

Gwangju E 91(89.2) 11(10.8) 102(100.0)

Subtotal 2,527(99.6) 11(0.4) 2,538(100.0)

Jeonnam E 589(99.8) 1(0.2) 590(100.0)

Jeonnam F 482(99.0) 5(1.0) 487(100.0)

Jeonnam B 974(96.8) 32(3.2) 1,006(100.0)

Jeonnam A 950(91.3) 90(8.7) 1,040(100.0)

J(‘f\cl’r;ng‘fgm Jeonnam C 474(56.4) 367(43.6) 841(100.0)

Jeonnam G 93(25.3) 274(T4.7) 367(100.0)

Jeonnam D 35(4.4) 755(95.6) 790(100.0)

Jeonnam H 7(2.7) 250(97.3) 957(100.0)

Subtotal 3,604(67.0) 1,774(33.0) 5,378(100.0)

Jeonbuk A 95(96.9) 3(3.1) 98(100.0)

{?\(])I;b;é{g) Etc 79(75.2) 26(24.8) 105(100.0)

Subtotal 174(85.7) 29(14.3) 203(100.0)

Total 6,305(77.7) 1,814(22.3)  8,119(100.0)
3) YHIM EMof| @2 XM™oZX|= 0f Rt 24% e RA(OR=0.776; 95%

= | —l
g29| 9_£I:|I(Odds ratio)

CI=0.669-0.899) 2.2 JE}tTh
T 54 A% ©E
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Table 4. Differences in Whether to request direct medical oversight according to general charac-
teristics of cases transferred to a university hospital via private ambulance services in the Honam

province from 2020 to 2022 (N=5,581)
Direct medical oversight )
Characteristics Toal &
Request No request n(%) )
n(%) n(%)
Paramedic 2,234(66.6) 1,119(33.4) 3,353(100.0)
pualifications r - p\rr-pasic 553(58.0)  404(42.0)  962(100.0) 1(036%4)8
Registered nurse 986(77.9)  280(22.1) 1,266(100.0)
00:00~03:59 212(67.3) 103(32.7) 315(100.0)
04:00~07:59 211(70.3) 89(29.7) 300(100.0)
, 08:00~11:59 987(68.3)  458(3L7T) 1,445(100.0) g 064
Transfer time zone (300)
12:00~15:59 1,093(67.5) 526(32.5) 1,619(100.0) .
16:00~19:59 825(65.4) 436(34.6) 1,261(100.0)
20:00~23:59 450(70.2) 191(29.8) 641(100.0)
( 1hr 1,912(63.6) 1,093(36.4) 3,005(100.0)
, lhr (= ~ { %hr 1,805(735)  650(26.5) 2,455(100.0) 78984
Transfer time ( 600)
ohr (= ~ { 3hr 35(55.6) 28(44.4) 63(100.0) .
shr (= 26(44.8) 32(55.2) 58(100.0)
communication s 2,036(88.9)  368(1L.1) 3,2304(100.0) 1659.966
with doctor No 842(37.0) 1435(63.0) 2.277(100.0)  (-000)
. Emergency 2,976(66.6) 1,494(334) 4470(100.0) 19806
Triage at departure ( 600
Non-emergency 802(72.2) 309(27.8) 1,111(100.0) .000)
disease Disease 2,737(67.1) 1,343(32.9) 4,080(100.0) 9,586
classification at ) ( i08)
departure other than disease 1,041(69.4)  460(30.6) 1,501(100.0)
Alert 3,135(67.2) 1,530(32.8) 4,665(100.0)
Level of Verbal responsive 319(70.7)  132(29.3)  451(100.0) 3317
consclousness at ; ; (.345)
departure Painful responsive 229(70.0) 98(30.0)  327(100.0) -
Unresponsive 95(68.8) 43(31.2)  138(100.0)
Alert 3,199(67.2) 1,563(32.8) 4,762(100.0)
Level of Verbal responsive 285(71.1)  116(28.9)  401(100.0)  41g0
consciousness - - (.245)
during transport Painful responsive 198(69.7) 86(30.3)  284(100.0) ‘-
Unresponsive 96(71.6) 38(28.4) 134(100.0)
Changes in No change 3,649(67.6) 1,749(32.4) 5,398(100.0) 0684
consciousness Recovery 102(70.3) 43(29.7)  145(100.0) ( '710)
during transport "4 o ced 27(71L1)  11(289)  38(100.0)
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Table 5. Odds ratio of direct medical oversight according to general characteristics (N=5,581)

Independent variable (characteristics) B SE Wals P OR 95% CI
Triage at departure Emergency” 954 075 11327 001 776 .669~.899
Qualifications or  Paramedic’ 357 075 22606 000 1429 1.233~1.656
Licenses Registered nurse” .930 094 97.505  .000 2.536  2.108~3.050
Transfer time(min) ' .002 .001 3.311 .069 1.002  1.000~1.004

"Reference group: Non-emergency
TReference group: EMT-besic
*Continuous variable

Table 6. Consistency analysis between the departure hospital and the hospital affiliation of the

physician who performed direct medical oversight (N=6,305)

Match or not n %
Match 1,481 23.5%
Mismatch 4,824 76.5%
Total 6,305 100.0%
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Table 7. Hospitals of physicians providing direct medical oversight and departure hospitals for

each private ambulance services transport case

Hospitals of

Arzll;ll‘;léaioe Total number of ~ DPMO ratio Hospital name phy.sicians I?leog?)littaufse
Services ransfers providing DMO

name n (%) n (% n W
Gwangju A 1,255 1,255 100.0 Na hospital 1,263 99.8 272 21.7
Sa hospital 1 0.1 39 3.1

Ba hospital 1 0.1 2 0.2

Etc 0 0.0 942 5.1

Gwangju B 770 770  100.0 Na hospital 769 999 29 3.8
Sa hospital 1 0.1 68 8.8

Etc 0 00 673 8714

Gwangju C 257 257 100.0 Ah hospital 257 1000 42  16.3
Etc 0 00 215 837

Gwangju D 154 154 100.0 La hospital 142 92.2 4 2.6
Ga hospital 8 52 21 136

Da hospital 4 26 T2 46.8

Etc 0 0.0 57 370

Gwangju E 102 91 89.2 La hospital 68 147 3 3.3
Ma hospital 23 253 0 0.0

Etc 0 0.0 8  96.7

Jeonnam A 590 589  99.8 Ah hospital 589  100.0 0 0.0
Etc 0 0.0 589 100.0

Jeonnam B 487 482 99.0 Ja hospital 482 1000 29 6.0
Etc 0 0.0 453 94.0

Jeormam C 1,006 974  96.8 Ta hospital 974 1000 519 533
Etc 0 0.0 455 46.7

Jeonnam D 1,040 950  91.3 Cha hospital 950 100.0 48 5.1
Etc 0 00 902 949

Ka hospital 94 989 0 0.0

Jeonbuk A 98 95 96.9 Pa hospital 1 1.1 18 189
Etc 0 0.0 77 811

DMO: Direct medical oversight
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