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A feasibility study of audio—video communication application
using mobile telecommunication in inter—hospital transfer
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=Abstract =

Purpose: The aim of this study was to evaluate the usefulness of video communication with

medical staff located at a remote location, through a communication application connected to
a long term evolution (LTE) mobile communication network in a moving ambulance,
Methods: In this study, we recruited patients who were transferred by mobile intensive
care unit ambulance from one hospital to another., In the moving ambulance, the
information of the patient was transferred to a physician using the application in real
time, Recorded video files were evaluated by emergency physicians with experience in video
direct medical control.

Results: A total of 18 patients were evaluated, and the average score was 5.9 out of a
possible 9. It was expected that applying the use of the technology to actual clinical sites

would enable the sites to provide assistance,
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Conclusion: In this study, we confirmed the possibility of benefiting from the clinical field when

using the video—audio communication application which is connected to the remote location in

real time through the current LTE mobile communication network in the ambulance,

Keywords: Telemedicine, Transportation of patients, Ambulances
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Table 1. Baseline characteristics of transferred patients

Transfer time

No. Sex Age Diagnosis Reason of transfer (minute)
1 F 42 Inhalation burn Advanced treatment 19
2 M 48 Inhalation burn Advanced treatment 28
3 F 69 Septic shock ICU" shortage 21
4 M 73 Respiratory failure ICU shortage 18
5 M 58 Resuscitated cardiac arrest Emergency intervention 34
6 M 70 Acute myocardial infarction Emergency intervention 11
7 M 74 Congestive heart failure Follow up hospital 26
8 M 34 Traumatic SDH" ICU shortage 24
9 F 86 Resuscitated cardiac arrest Emergency intervention 28
10 F 69 Bradycardia Emergency intervention 31
11 M 55 Pneumonia ICU shortage 31
12 F 67 Interstitial lung disease Advanced treatment 20
13 M 68 Aortic aneurysm Emergency operation 33
14 M 76 Acute myocardial infarction Emergency intervention 22
5 F 79 ICH' ICU shortage 25
16 M T Pneumonia ICU shortage 12
17 F 81 Septic shock ICU shortage 29
18 M 57 Pneumonia Follow up hospital 15

“SDH: Subdural hemorrhage, "ICH: Intracerebral hemorrhage, *ICU: Intensive care unit
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S MM o+ Table 2. Emergency physician questionnaire results

B o o

M % ol Item 1 2 3 4 5 6 7 8 9 10 1 12

X n W

5 & m/_.._ 1. The situation in the ambulance was 46 64 68 66 32 46 66 54 82 54 64 6.0
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MMM E 3. Overall video and voice quality was 40 48 68 70 18 42 68 58 80 58 60 64
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. respiratory status can be assessed well,  (2.6) (2.6) (2.8) (2.8) (3.1) (2.4) (0) (0) (0.6) (1.3) (1.3) (1.5)
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N good, 3.5 (L5) (3.3) (1L9) B.1) (2.8) (1.0) (1.0) (0.6) (1.4) (1.4) (15)

E 10. You can check the infusion pump’s NA 6.0 NA 6,0 10 55 64 30 76 54 58 72

al¥ operating status and setting values well, 0) L7 (0) 2.4) 2.4) (0) (0.9 (2.3) (1.8) (L.5)

D~

o mean (9-point scale) 49 57 60 67 38 53 74 59 81 61 63 6.6

M : 1.5 (L9) (2.2 L7 17 (2.2 (L3 (L7) (0.7) 19 (1.9) (1.5) (L4 L) 2.2 e’ 1

0 *SD: Standard deviation, TStandard deviation of means of each cases, *Standard deviation of means of each items

H

ol

I~

<



130

oA 25 Fl

1__

SO} AEoE, BARAR  uf mgo] © wRk ojx7} wum 7|k A

2w SRR AARI] AFIRAE G o o sigEch 10719 B §Re B Ak

Ap st

et Es AR, 2e g7 359 2A] 5,554 il 6.87(FEHA} 11301014

Wi B 5.9H0F WHOR, WS 2 AolS Mol ggkon], 18} AR W/ 3

Aol A

Aol et 4

B4 EA
satisfied) 4=

A lEoRE A TP el Be| Bt F4t A4 3580l Hu g 1How

RHE ot A% Addl= o5 T (FEaA) 1.27), AR Bx7F SRE Q) Ho7b
gisia]  eF wEESR=(slightly ol9E0] WIIE Al & Zr[Aol AL FrE
= = AA] A dFl H8s19e SIaL, 57 5 4750 S 7I=siiti(Table 3).

Table 3. Emergency physician questionnaire results

Reviewer Opinion

O It is not easy to really distinguish between the evaluation item 1 (whether it has
been transmitted well without interruption) and the evaluation item 2 (whether it
has been transmitted in real time without delay).

O In the case of medication type, voice information is important. But if the sound is
cut off, it is difficult to catch distinguish the medication type.

O The ventilator and the monitor have relatively meaningful when image information

A is used, but other image information depends on the voice information, Especially in
the case of infusion pump, voice transmission seems to be enough. It seems
uncommon to get help with video information only in a situation where it is
difficult to hear the voice,

O Ambulance sirens sound, car shake, how well the doctor on board the ambulance
show the situation by camera, and the ability to deliver the information influence
directly on the value of the information of medical control,

O Consciousness levels are difficult to identify unless they are spoken directly,

O The screen is shaky enough for the reviewer to feel uncomfortable,

O It seems that there is a large deviation depending on the doctor who boarded the

B ambulance,

O The level of delivery of voice information is low, and if this is solved it will be a big
help.

C No additional comments,

O Voice recognition is almost impossible when the siren is turned on during transport,
and the voice condition is very good when the siren is not turned on. It may not be
easy, but it may be helpful to turn off or reduce the siren when transmitting voice
information,

O The screen itself is transmitted almost seamlessly, but it is sometimes difficult to

D identify the monitoring device or portable ventilator due to vibration in the vehicle,
If the image quality is not good, it is helpful to read the values, When direct
medical control is used in an ambulance using an video device, it may be preferable
to make the protocol read the numerical value,

O If you have a device that holds the camera by a stuff rather than a hand, it may
be a little more helpful,

O Since the monitor is not easily visible, it is better to call the values by voice. It is
better to read twice because there is a time when the voice information is
disconnected,

E O I feel the transmission quality is getting worse when moving at night,

O The patient consciousness is difficult to grasp as a video information unless the face

is shown, and it is better to transmit it as voice information (in the research, it
seems that it is not exposed due to privacy).
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