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Background and Objectives: The Tele-Monitoring

system has been implemented in all public health
hospitals in Khon Kaen Province since 2014. In 5 years
later, On-line medical direction program has been
initiated to provide real-time consultation for the
healthcare personnel during transferring patients. The
purposes of the system are to increase the confidence
of providers and to enhance the safety management
during inter-facility transfer. This study aimed to
analyze the association between Tele-Monitoring
system used and mortality in first 24 hours.
Methods: It was a retrospective cohort study. The
critically ill transferred patients from the rural
hospitals to Khon Kaen hospital from October 2018
to September 2019 were enrolled. Descriptive
Statistics were used for descriptive data. The associ-
ation between Tele-Monitoring used and mortality
within the first 24 hours was analyzed by Chi-square.
p <0.05 was set for statistical significance.

Results: There were 3,750 patients enrolled, 2,867
(75.5%) used the Tele-Monitoring system during in-
ter-facility transfer. The mean age was 61.80+16.58
years, male sex was 63.7% and 11.1 % were trauma
patients. The most common indication for the
Tele-Monitoring used was ESI level 1. The mortality
within first 24 hours was not different between
Tele-Monitoring used and in non Tele-Monitoring used
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groups (p=0.978).

Conclusion: The Tele-Monitoring system is a high
investment and maintenance of inter-facility. Howev-
er, the Tele-Monitoring and On-line medical directions
will help patients to receive treatment promptly along
transferring with reducing death or disability.

Keywords: Telemedicine, On-line medical direction,
Inter-facility transfer
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M13197 1 anvauziiluveanquiiegrsdinunaunisiduazlyly Tele-Monitoring

dnuauzialy oNo (n=91883) Yes (n=3,867) 9 TOtf L p-value
AU awaz) WU (Fawaz) AU (3888Y)
21y (@) 0.041%
Mean+SD 62.80+16.28 61.49+16.66 61.80+16.58
LA 0.289
Y 576 (65.2) 1,814 (63.3) 2,390 (63.7)
vunlsameunaiidesoriag <0.001*
M1 108 (12.2) 530 (18.5) 638 (17.0)
M2 180 (20.4) 508 (17.7) 688 (18.3)
F1 53 (6.0) 231 (8.1) 284 (7.6)
F2 497 (56.3) 1,468 (51.2) 1,965 (52.4)
F3 45 (5.1) 130 (4.5) 175 (4.7)
Yaananiivinisdedariog <0.001*
fin 110 (12.5) 700 (24.4) 810 (21.6)
i 405 (45.9) 926 (32.3) 1,331 (35.5)
U1y 368 (41.7) 1,241 (43.3) 1,609 (42.9)
Ml 2 dnvairnenadnuenguiegsduunaunsliuaglald tele-monitoring
anwaLn19Aaln oNo (n=,,883) Yes (n=3’867) . TOtf ' p-value
AU (3e8az) WU (3eEaz) U (FB8AY)
Uszuangioe 0.477
Non-trauma 779 (88.2) 2,554 (89.1) 3,333 (88.9)
Trauma 104 (11.8) 313 (10.9) 417 (11.1)
Endotracheal tube 788 (89.2) 2,669 (93.1) 3,457 (92.2) <0.001*
Systolic Blood pressure 0.097
Cannot measured 24.(2.7) 69 (2.4) 93 (2.5)
Hypotension (<90) 82(9.3) 280 (9.8) 362 (9.7)
Normal (90-139) 393 (44.5) 1,318 (46.0) 1,711 (45.6)
Mild HT (140-159) 161 (18.2) 571 (19.9) 732 (19.5)
Moderate HT (160-179) 127 (14.4) 309 (10.8) 436 (11.6)
Severe HT (>180) 96 (10.9) 320 (11.2) 416 (11.1)
Fauadnsly tele-monitoring <0.001*
ESI level 1 3o Apsn1simmediate life-saving 772 (87.4) 2,472 (86.2) 3,244 (86.5)
intervention
Post cardiac arrest 17 (1.9) 141 (4.9) 158 (4.2)
Unstable Arrhythmias 10 (1.1) 14.(0.5) 24.(0.6)
STEMI 7(0.8) 56 (2.0) 63 (1.7)
Severe sepsis and septic shock 77 (8.7) 184 (6.4) 261 (7.0)
Online medical direction 20 (2.3) 220 (7.7) 240 (6.4) <0.001*
ATUATUNS YT 2564; 36(3) @ Srinagarind Med J 2021; 36(3) 361
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M19197 2 anvauenerddnvaanquiitegsTikunaunisiduazlyly tele-monitoring (s1e)

anwauznienatin oNo (n=,,883) Yes (n=3’867) . TOtf l p-value
AU (3R8az) WU (3REaz) AU (SP8AY)
28N (NY.) <0.001*
Mean+SD 61.13+24.86 64.60+25.75 63.79+25.58
Median(Min-Max) 56.3(23.2-116)  56.7 (23.2-116) 56 (23.2-116)
S2aZIAINTTAs (W) 0.001*
Mean+SD 58.29+21.21 61.15+21.97 60.47+21.83
Median(Min-Max) 56 (27-104) 56 (27-104) 56 (27-104)
M9l 3 wadndn1sinw Suunmunguifinigliuazlaly tele-monitoring
Haansn133nEn OG- AESEEE) e p-value
U (30882) WU (FBEaz) 31U (398a3)
ER Status 0.871
Admit 870 (98.5) 2,815 (98.2) 3,685 (98.3)
WFedin 11(1.2) 44 (1.5) 55 (1.5)
Uwasnssnm 2(0.2) 7(0.2) 9(0.2)
Refer .81 0(0.0) 1(0.01) 1(0.01)
Hospital discharge status 0.898
Death 276 (31.3) 897 (31.3) 1,173 (31.3)
Improve, by transfer 246 (27.9) 770 (26.9) 1,016 (27.1)
Improve, with approval 194 (22.0) 658 (23.0) 852 (22.7)
Not improve, against advice 165 (18.7) 529 (18.5) 694 (18.5)
Others 2(0.2) 13 (0.5) 15 (0.5)
Death in 24 Hrs. 224 (25.4) 726 (25.3) 950 (25.3) 0.978
Length of stay (Day) 0.255
Mean+SD 7.30+13.172 6.81+11.854 6.94+12.18
Median(Min-Max) 4(0-191) 4 (0-277) 4 (0-277)

Wuiimstadeamduduusnilu vindufsee sesaamn
Wuuaduiiviinen wasuiniduiiveswies tnedndudey
a2 66.9, 9.8 uay 7.7 AIUAIRU
miﬁﬂw’]ﬁW‘UL‘MGlﬂﬂiﬂjﬁlﬂﬁwi%ﬁﬂfiﬁ'};mﬁﬂizﬁv G,
H uag | vaugihdsuindvgnisal 26 assiidaadinisyae
FingUee1uswIu Suandlumsadi 5 Ussnoudae 7]
ﬂaawﬂwammus EWINNTUEL T 7 WiAn15ed An
Wusesay 26.9 Tay 5 mmmsmﬂummmmnwu"l,éﬂ,u
ﬂauwlﬂf?ﬂ% Tele- Momtonng Hie 2 mmmm‘wmmm
maawulﬁ“luﬂammw% Tele-Monitoring duvsn15al
finusosas Lﬂuwmfmummiﬂuaﬁyuumﬂmmawu

maﬂéﬂawam&J'mﬂiﬁ]wamamahwiiawmmasu‘mwmﬁ

Lﬂ‘u‘VlNLLau‘VI‘ViENQﬂLQHINWEJWU’]G“UE)MLLHN $1uu 6 A
ﬂmﬂuiaaav 23.1 way mmmmwamamﬂamawam a
mq AnduSouay 15.4

a d
39150
miamawmaiumwiﬁwmmaLﬂuawmmﬂum
fusy UumﬁﬁmawﬂaﬂmLﬂumamaamnmamﬂmm
VliWEJ’lﬂi%iE)ﬂ’J’]iJL‘UEJ’J‘U’]EUﬂ”lﬂufﬂa‘c’JLLauiﬂ‘l?}’Wlf\]’lLW’]u
AU msaamagmauuaawmmLammmmmmmsmwlu
faUszasdfintueie Fee1aientiesaintadevesiUae
IﬂEJLQ‘W’]“’NU’JEJVIlGWiUﬂ’]ﬂﬂV]E)‘U’JEJMWEJIﬁ] Winllngns
VLManEJuVLuﬂWl (hemodynamic instability)
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M13199 4 MmsitadedwmiugUaeingn nlasunisdedannanlsmeuialuwadminvauunu

Myidadelsn . TOtfl
AUIU (F9983)
Non-trauma 3,333 (88.9)
1. Pneumonia and pneumonitis 1148 (34.4)
2. Congestive heart failure 365 (11.0)
3. Septicemia 247 (7.4)
4. Intracranial hemorrhage 238 (7.1)
5. Fluid overload 177 (5.3)
6. Acute myocardial infarction 116 (3.5)
7. Chronic obstructive pulmonary disease with acute exacerbation 110 (3.3)
8. Gastrointestinal hemorrhage 104 (3.1)
9. Cerebral infarction 88 (2.6)
10. Acute gastroenteritis, colitis 78 (2.3)
11. Others diagnosis 662 (19.9)
Trauma 417 (11.1)
1. Injury of head with intracranial hemorrhage and diffuse brain 279 (66.9)
2. Injury of thorax with haemo-pneumothorax and cardiac injury 41 (9.8)
3. Injury of abdomen with intra-abdominal organs injury 32(7.7)
4. Toxic effect of solvents, insecticides and corrosive agents 14 (3.4)
5. Injury of neck, spine and spinal cord 14 (3.4)
6. Asphyxiation (hanging) 13 (3.1)
7. Effect of heat, light and electric current 11 (2.6)
8. Drowning and nonfatal submersion 10 (2.4)
9. Toxic effect of snake venom 3(0.7)
M50 5 mazﬁhjﬁaﬁizmﬁqwm 2R G, H uag | lumsdssiegUieingnszninddsmenua
14 tele-moni- 1414 tele-mon- Total

toring itoring 312y (Gowaz)
Airway 9 (34.6)
ET-tube cuff leak 1 1 2(7.7)
ET-tube t@oungn (malposition) 4 - 4(15.4)
Secretion obstruction 3 - 3(11.5)
Breathing 10 (38.5)
Progressive respiratory distress 3 3 6(23.1)
Progressive or missed diagnosis of Hemo-pneumothorax 3 1 4.(15.4)
Circulation 7(26.9)
lalgnunsa detect cardiac arrest 161 - 5 5(19.2)
Detected cardiac arrest (with online medical direction) 2 - 2(7.7)
ATUATUNS YT 2564; 36(3) @ Srinagarind Med J 2021; 36(3) 363
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Tele-Monitoring S'uﬁuwmm’ﬁ@uaﬁﬂaaﬁﬂuﬁwu
nMsunndgnidulaznisdsieiiosnindsmenna lag
wwwauuamuuavmammsmauauawaaumsmeau
Luawmamavﬂnmmamm uaﬂmualﬂmﬂﬂmt,amﬁuama
s dwesdyaradnaiinseio LLm{]mwummaam
ms%mamsmmmma sUsvauntsainIsndana
mmwaqmﬂw wonNiSImaLansa ARyl
siasoiios (video streaming) mammmmwaauusa
NYIUNA maamuﬂ1sﬂznmaﬂﬂsmaamimmw%muma
WJEJﬂ’liﬂ(ﬂL‘WENU%JLG]EJ’JLLaulIﬂ’ﬁWE]ﬂuLME]ﬁ’]EJWaﬂ (auto-
matic redial system) ) avilnslisusnenduluge
mmsmsuuamﬂiuammw“ B dun1991U18n15099
mnmmwmaumﬂmwuwmmwmaLwas[,umuuwmLm
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