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Comparison of accuracy between Regional 4 Triage System and Emergency severity
index and Canadian Triage and Acuity Scale in the emergency department

of Saraburi Hospital
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. Abstract
A\ _

Saraburi Hospital has been using a triage system called the "Regional 4 Triage System" (R4TS) since

2013. RATS was adapted from two standard triage systems, the Emergency Severity Index (ESI) and the Canadian
Triage and Acuity Scale (CTAS).

The purpose of this study was to investigate the accuracy and prediction of life-saving intervention in
level 1 triage of the R4TS compared with the ESI, and the CTAS.
This diagnostic accuracy study took place at Saraburi Hospital, collecting data from patients who visited the
Emergency Department in August and September 2021. Index cases (R4TS, CTAS, and ESI) were triaged at the
unit and compared to reference triage assessed by two highly experienced emergency physicians. Life-saving
interventions at level 1 triage were also collected and analyzed.

The study enrolled 200 participants. RATS exhibited the highest overall validity at 69.00%, followed by
ESI at 65.00%, and CTAS at 63.00%. In level 1, RATS, ESI and CTAS had good validity above 70%. R4TS had the
highest validity in levels 2-4, while CTAS was highest at level 1. The diagnostic odds ratio for RATS was 408.50
(95% ClI: 48.44-3,444.95) at level 1 and 31.96 (95% Cl: 13.81-73.96) at level 2. R4ATS showed the highest
sensitivity, specificity, positive predictive value, and positive likelihood ratio at level 1 (70.37%, 99.42%, 95.00%,
and 121.74%, respectively). Life-saving intervention prediction was consistent across all three systems (AUC =
0.7962; 95% Cl 0.7324-0.8487).

R4TS demonstrates validity and accuracy similar to standard triage systems (ESI and CTAS). It excels,

particularly in level 1-2 triage, and exhibits a strong predictive capability for life-saving interventions.
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R4TS  Reference Valid % ESI  Reference Valid % CTAS  Reference Valid %

R4TS Case  Validity ESI Case  Validity CTAS Case  Validity
Level 1 20 27 19 70.37 20 25 19 76.00 20 22 17 T77.27
Level2 65 78 56 71.79 70 83 57 68.67 a2 50 29 58.00
Level 3 66 69 41 59.42 64 68 38 55.88 69 68 40 58.82
Level 4 46 24 18 75.00 a4 22 16 72.73 64 49 35 71.43
Level 5 3 2 1 50.00 2 2 0 0.00 5 11 3 27.27
Total 200 200 138 69.00 200 200 131 65.50 200 200 126 63.30
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wenfiu CTAS 9949 Reference Triage A1 Kappa 0.4861
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Diagnostic odds ratio (DOR) ¥84 RATS uay ESI dA1guviniud08.50 (95%Cl: 48.44-3,444.95), uaz 550.99 (95%Cl:
62.95-4,822.45) muddiu luvauefiCTAS e DOR gl 116.00 (95%Cl: 29.63-454.15)d W3 5tU 2 WuT1A1 DOR V8
RATS flAgauwinfu31.96 (95%Cl: 13.81-73.96)7u ESI uag CTAS flA1 DOR ogjil 20.87 (95%CI: 12.71-70.22) uae 5.57
(95%Cl: 2.80-11.07) Auau dw3u 53U 3 WA 4 wuIIAY DOR wea RATS gaflanivinfu6.21 (95%Cl: 3.25-11.88)
wag 15.86 (95%Cl: 5.78-43.47) auawu @13 sgdu 5 wud1 DOR e RATS 1i1fiu98.00 (95%Cl: 4.41-2,180.05)
TuvnusfiES| wa CTAS 1 DOR Wihfu0.00 (95%CI: 0.00-0.00) uag 9.35 (95%Cl: 0.78-112.02) Aady
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Level

R4TS at Ref RATS Ref ESI Ref CTAS

Triage Unit DOR 95%Cl DOR 95%Cl DOR 95%Cl

RATS levell 408.50 48.44-3,444.95 550.99  62.95-4,822.45 116.00 29.63-454.15
RATS level2 31.96 13.81-73.96 29.87 12.71-70.22 5.57 2.80-11.07
RATS level3 6.21 3.25-11.88 5.22 2.76-9.92 1.57 0.85-2.90
RATS leveld 15.86 5.78-43.47 13.16 4.76-36.37 3.78 1.86-7.69
R4TS level5 98.00 4.41-2,180.05 0.00 0.00-0.00 9.35 0.78-112.02
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yiadAgegalu sy 5 (0.505, 1.010 wag 0.735 wafu) WulAediufiudl Negative Predictive Value (NPV) %84
svuudaneniany viinfiengegalu 528U 5 (99.49%, 98.99% uag 95.90% AWAIAU) Area under the curve
(AUC) vasssnuszuutuasiintgegely seiu 1 (0.849, 0.877uag 0.878 AudIAU)

R4TS ESI CTAS

Sensitivity  70.37 71.79 59.42 75.00 50.00 76.00 68.67 55.88 7273 0.00 7727 58.00 58.82 71.43

Specificity ~ 99.42 92.62 80.92 84.09 98.99 9943 88.89 80.30 84.27 98.99 98.31 91.33 78.03 80.79

PPV

NPV

LR+

LR-

AUC

95.00 86.15 62.12 39.13 33.33 9500 8143 5938 36.36 0.00 85.00 69.05 57.97 54.69
95.56 83.70 79.10 96.10 99.49 96.67 80.00 77.94 96.15 98.99 97.22 86.71 78.63 89.71
121.74  9.73 3.1 4.714 4950 1330 6.18 2.83 4.62 0.00 4585 6.69 2.88 3.72
0.29 0.31 0.50 0.297 0.51 0.24 0.35 0.55 0.32 1.01 0.23 0.46 0.53 0.35
0.85 0.82 0.70 0.795 0.74 0.87 0.79 0.68 0.78 0.49 0.88 0.75 0.68 0.76

@A77 3 @ sensitivity, specificity, likelihood ratio of positive and negative test UadLida3zUU Triage

AMAERID UMY Life-saving intervention 28IMIAALENTZAL 1 UFAIAINTIT 4 Uae gﬂﬁ' 3 lag
ﬂ%mmwuﬂ”@umn fanuanansalumsviune Life-saving interventionl@L¥inrit (AUC = 0.7962; 95%Cl: 0.7324-
0.8487, Sensitivity 61.54%, Specificity 97.70%, Positive predictive value 80%, Negative predictive value 94.44%,
Positive Likelihood ratio 26.77 LL.az Negative likelihood ratio0.39)
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ANTHN 4 ANVFINTALUAITNIE Life-saving intervention

Triage AUC 95%Cl Sensitivity  Specificity PPV~ NPV LR+ LR-
R4TS 0.7962  0.7324-0.8487 61.54% 97.70% 80%  94.44% 26.77 0.39
Levell
ESI 0.7962  0.7324-0.8487  61.54% 97.70% 80%  94.44% 26.77 0.39
Levell
CTAS 0.7962 0.7324-0.8487  61.54% 97.70% 80%  94.44% 26.77 0.39
Levell

Sensitivity
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L | L
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1 - Specificity
Area under ROC curve = 0.7962
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Regional 4 Triage system (R4TS)

ANARNUIN

o

dPunsUszliuLazAnLen
1. General Appearance and Primary survey: Usgidiu ABCD
2. Chief Complaint : #na1181n1151"
3. Vital sign and O2 sat: Tndeyayreudn
4. Identify Risk factor: Uszifiunnizideavesihemnliise
5. Identify Admission and Resource needs: Usgiiuanusndulunisueulsmenuianasdnnsneins
szav 1 fUleanduingd (Resuscitation) lasun1snsaaanunmeviui
a. Airway maiumglaldvuaonsis Apnea, Complete airway obstruction, Inspiratory and Expiratory stridor
b. Breathing szuun1smelafidiesnsnistiemderiuil suldun nnsmeleduman, Wea, meladn < 8ads vizemelaisa
>26ﬂ%gﬂ, Oxygen Saturation < 90
. Circulation gthevhlavgnwiu (cardiac arrest ), §ithefioglunnzdenvielionnisuansvesden wiesen il
W nszdunsydne, SBP < 90 mmHg Tudlng) vide SBP <[ 70+(e18x2)] lugtheengtiaendiy 107
d. Disability fdstnuie 153, i GCS < 8
e. vijsisnssiduasasanen Tnefiudhvesmsndngudn

Felunguiliinagleisu Life-saving intervention (LSI) dauandlugui 5

Life-saving Not life-saving
Airway/breathing * BVM ventilation Oxygen administration

= ntubation * nasal cannula

* Surgical airway * non-rebreather

* Emergent CPAP

* Emergent BiPAP

Electrical Therapy = Defibrillation Cardiac Monitor
* Emergent cardioversion
» External pacing

Procedures * Chest needle decompression Diagnostic Tests
* Pericardiocentesis *ECG
* Open thoracotomy e |abs
* [ntraoseous access = Ultrasound

* FAST (Focused abdominal
scan for trauma)

Hemodynamics « Significant |V fluid resuscitation * |V access
* Blood administration * Saline lock for medications
= Control of major bleeding

Medications = Naloxone * ASA
= D50 « |V nitroglycerin
* Dopamine * Antibiotics
= Atropine * Heparin
= Adenocard * Pain medications

* Respiratory treatments with
beta agonists

'
o~

3U7 4 Life Saving intervention
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szivu 2 {U3eanidusunse (Emergent) mislasunisasavannunmdnislu 10unit Aedhendesdrinissnwimunuimig

FAST TRACK, fftheflidssmndassensiauny, siszfunuidndianas vieilonnisuinguuss
a. fthefifinnsdemieivss imadumelagariu
b. {theiidssiensiinnemeladuivan (severe respiratory distress)
i mglaga snnd 20e¥ounit i Sat 02 < 94
iii. melalagld accessory muscle el retraction*
c. M4 lungs 16 wheezing #se rhonchi
d. weuiin/geasllaneaiifini3u (Asthma/COPD exacerbation)
e. Usafinide (Pneumonia)
f. hvhsen (CHF/Volume overload)
¢. fhefidssiensiinnmgien
i, Fw93 < 45aa/unit vide Fwas > 1205yt Tuffluey
ii. UsziRudeidenunn

1) lofudonun (Massive hemoptysis)

=~ °

2) deoaralvaliven (Epistaxis)
3

il

p3gunseneluion (GI hemorrhage)

RN N

\HeneananYesnaeniionsenty pad 10duseuy

h. Glasglow coma score 9 - 13

. mmﬁuqqmfﬂ,ussﬁuﬁmmﬂuﬁumwﬁa%ﬁm
i. ngulyifiannns SBP > 200mmHg %38 DBP > 130 mmHg wde¥agn 10wl
ii. mmﬁ'uiaﬁmqagmm (Hypertensive emergency) SBP > 180 mm Hg
DBP > 110 mmHg $9uAU91A19983 End Organ Damage

J. Q{Jaaﬁﬁm’;zﬁﬁmaﬁﬁ DTX < 60 me% 138 DTX < 80 me% Saufuiiennisvesniziinaas

k. DKA/HHNS ( DTX > 2509amifuanuiandaiuasuntas)

L ffthedn fingadnud uasiimd

m. @3 Anaphylaxis ilai shock

n. Angioederna figfsmelalad

U faa o

- Uhengndmilfiugunse

U

o

p. fithelasdeliFuiin vio Ausnfvaun
q. flhegnansiadinsziiuiding
r. fhsuadumiiidgmiunsueaiu
5. fitheindrnasuTnauvuuilild Taedlalls shock
t. asde compartment syndrome
u. §thegtivg vinduinnnd 2ssuutuly
v. {lhegtRmmuiniuiomsiuuugunss
w. fithemassdiiengassd > 284Unsi wardiomsiiuassda

v & ¢l I3 o ¢ ) .
X. Qﬂﬂﬂﬁﬂﬂiﬁﬂﬂflﬂ’]&!ﬂiiﬂ > 208dUAY WagaIduN1g severe preeclampsia
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y. AIATIAUDNUAGN
z. #adenIBUNg
wa a & s a o ' 1

aa. gURwmgluneAsnsss Mdessionsudi

bb. Uandnumeaeadsundu

cc. fUhednny visenginssudsuwdaningAnssusunsadesion1suiniuvesdileduaziau

dd. Ama lab Anun@nenaludunsiefsdin BS,Na,KHCO3,Calcium,Het,lactate
ee. fUneTiioINTUINTUUTI ( pain score > 7 ) $IufiU vital signs abnormality w3eilennislilguauieetidlasgamils
seluil

. A N o & oA v < ) ' .

L.iviloeen wie fudu dewindu ii. #M23311NAT1 100 /min

iii. BP > 160/90113031nn1 Baseline iv. NSEAUNTEAY VTUVTIY HAGNHAL

a o =3 ] P4 4 Lo "

v. dnthuansauidudinegienn wiefeds vi. Buldlmaneinsuin
ff. {ineAdaysy1uAnlainiu Danger Zone Vital Sign
sz 3 fheanduseiu (Urgent) mislasunisnsiashwiniglu 30unil lngldi5usediuld 238 mndenatidlaetiig

= &

nilsfio
a. YswliudUhedulusies Admit viedaunnenis visely wmindnudu Widedusyauit slaeRansanaindadefidmali
HUrediuwilifudes Admit viedunnenis

i. Yadesunalnnisuimdulaun Aannely, nsuiuainse, sandn, laune, gnuns gnds, dau, S1men1sellyle
, anfias > 6uuns, tiihge, auth, ddnady, Bumn, Domestic violence

ii. Yaduaulsausgdnda DM, HT, Coronary artery Disease, CKD, Asthma, COPD, Cirrhosis, Malignancy, HIV,
Cerebrovascular accident

iii. Yadeduengfie 01g < 3hounse > 75U
b. Yszifiumsliminens winUseidiunisldnsnennsldsivauuinndt 1egrululiiiodnduszaui 33sldndnnisiu
nnens wudeniulun1sianineinsvesseuudnwen Saraburi ESI
4. sefu 4 dUaeaniduldiuuse (Semi-Urgent) mislasunisnsianiglu 19lus AegUqenlasunisussiliunisly
NINYINTLNLY 10E19
5. 586U 5 {Uaeanidunaly (Non-Urgent) lunguiilisndudeddnineinsliviesaniau aisldsunisnsiandain

AUheseAudulaTun1snTIanad uazsonsalinuegUaendy
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