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Factors Influencing the Accuracy of Emergency Severity Index—Based
Emergency Patient Triage*

Krisada Suamchaiyaphum, M.N.S.**
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Apichaya Momsomboon, M.D., FTCEP *****

Abstract:

Objective: To study how emergency department nurses’ experience and training, and
patients’ age and comorbidity status, could influence the accuracy of emergency patient triage
based on the Emergency Severity Index.

Design: Predictive correlational research.

Methodology: The participants were 78 triage nurses and 780 emergency patients at
the emergency departments of seven tertiary hospitals affiliated to the Ministry of Public Health
and located in Bangkok Metropolitan Region. Five instruments were used to collect data: 1) a questionnaire
on the triage nurses’ demographic data; 2) a questionnaire on the patients’ demographic data; 3) the
Comorbidity Index by Charlson et al; 4) an outcome accuracy index; and 5) the Emergency Severity
Index, version 4. Data were analysed using descriptive statistics and multinomial logistic regression
analysis.

Results: The emergency nurses were found to perform emergency patient triage with
68.7% accuracy. Instances of overtriage were less frequently detected amongst nurses with 6 to 10
or more years of emergency department experience than amongst those with 1 to 5 years of
emergency department experience (p < 0.01). Similarly, instances of undertriage were less
frequent amongst nurses with 6 to 10 years of emergency department experience than amongst
those with 1 to 5 years of emergency department experience (p < 0.01).

In addition, undertriage was more frequent amongst the nurses who had passed a triage
training programme than amongst those who had not (p < 0.01). The patients aged more
than 65 years were 2.43 times more likely to be undertriaged than those aged between 18 and
54 years (p < 0.05). Comorbidity, on the other hand, was not found to influence the accuracy
of emergency patient triage based on the Emergency Severity Index.

Recommendations: Nurses appointed to the triage system should possess a minimum
of 5 years’ emergency department experience and pass a standardised triage training programme,
so as to minimise triage errors. Patients aged over 65 years need to be classified according to
medical procedure, and constantly monitored.

Thai Journal of Nursing Council 2019; 34(4) 34-47

Keywords: accuracy of emergency patient triage; emergency patients; Emergency Severity Index;
triage nurses; training programme; patients’ age; comorbidity; emergency department
experience
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wenuaaauanlilasumsilnausuvangnsle 9
1ag Sa8ar 11.5
ftheglvaiiansuuimsiununanduiiu
ftheiweens $oeaz 51.1 fianginde 48.27 (SD =
19.51, range =18 - 97U) mnn'jméqﬁmqszwm
18 - 55 U (Saas 62.1) fihasazas 49.1 lidl
Tsadsedn seeavaniilsasiniias (1 - 2 Azuy)
fuwlsaanudulafingeaisnnuanniige Sosas
39.1 savansnlulsatvmu Seeaz 16.7 fihe
i lnagtuefihe non trauma SoEaz 64.5 9IMS3
Sdaiihinlsamenna awusnadlusuduusn
Aa NANIMIUINNDI/MAv/ BN TIULBzIWY
Jozar 19.3 savaamniunauenmameladinn,
fade Saeaz 10.1, nanenmsthe/saundy Saeas
5.6 zhuajﬂmﬁlﬁ%umm%u (trauma) 59818 40.9
INMLNFNAIMIUAMAEN UG TD8az 14.9
ANNYNG B92BINTAAUENKHUIEYNA DY
Jo8ar 68.7 UAZAAULEN LATMINITAUANNL
i sagar 31.3 lasuvadu Aauangeninasi

oty 20.8 WarAALENMNTIUNAT Ja8as 10.5
Fawumsdausndninarianniigaluszdu
AMULSIFIUT 2 (efthaandumniin) Seeas 28.9
savaunfussauamandsauil 1 (ftheanidu
Snn) a8z 19.4 HanasaUANNEDAAEENBI
anugnaaslumsdauanihe wuhegluszau
11uUna19 (Cohen’s kappa coefficient = 0.55)
Faenaaii 1
{hisiiianswadornugndasmamsdauen
itheanidu Tasmsldaiianuguusegnidu leud
1) ﬁﬁﬂﬂi::auminiﬁwmﬁLquﬂgﬂLﬁu WUN
wenunafaueniiissaumsshinnuiiusungnidu
6 - 10 1l illamafamadauandniinasivas
nhnguedsiifissaumsaiinuiiuaungnidu
1-5U(0OR0.33;95% CI: 0.17 - 0.64,p<0.01)
shumsdauenganinase wuh iwemnadausn
fiszaumsaihanuiiuaunanidu 6 - 10 U uas

]
1 =

naundUszaumsainuunan@dunnn 10 U

9

NH0IMIAAUENGININN N BENIING NN
Ussaumsalinuiusunandy 1 - 5 U (OR

P3N 1 DUULBZIDEILYDIANNYNABIWBINIAALEN TAENMIAAUENYBINENUIBAAUEN LLAZNT
aouanloaliuuImaunNasgu HUUnmuIZAUANNLTIAIU (n=780)

P (Segaz) ANNYNGADIWBIM IAAUEN

AU _ - —— -~ _ , .

A6 ﬂmmfliﬂﬂwmma aauenlagld  dndna  gndes NN
ARLEN WUIVRNNATIIUY

ESI 1 27 (3.5%) 31 (4.0%) 6 (19.4%) 25 (80.6%) 0
ESI 2 87 (11.2%) 90 (11.5%) 26 (28.9%) 62(68.9%)  2(2.2%)
ESI 3 386 (49.5%) 317 (40.6%) 41 (12.9%) 257 (81.1%) 19 (6.0%)
ESI 4 213 (27.3%) 214 (31.8%)  9(3.6%) 134 (54.0%) 105 (42.4%)
ESI 5 67 (8.5%) 41 (12.1%) 0 58 (61.7%) 26 (38.3%)
I 780 780 82 (10.5%) 536 (68.7%) 162 (20.8%)

Cohen’s kappa coefficient = 0.55, p < 0.001
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0.14; 95% CI: 0.09 - 0.23, p < 0.01; OR 0.31;
959% CI: 0.19 - 0.52, p < 0.01) MNTAU 2)
fadamsiinausauaanentne wuh wemnailldsy
MsBUTHVANGATNENIANFURUGRNAY a3
dausnenhinasifasnduiilildsumsilnausy
(OR 0.47; 95% CI: 0.23 - 0.97, p < 0.05) Tun4
asstafuwuwennaildsumsilnausuméngas
dauangihe filomaiamsdausnsininnosi

3.54 1M (95% CI: 1.99 - 6.27, p < 0.01) U@z
Bamsdausngsniinaniiaanhinguiilildsu
MsHnausu (OR 0.43; 95% CI: 0.24 - 0.75,
p < 0.01) 3) Thisanggthe wuh fihefifens
annnh 65 U auly Tlamagnaauandniinasi
2.43 19 (OR 2.43;95% CI: 1.27 - 4.65,p<0.01)
danFeuiisuiunguiifiangseuing 18 - 54 1
Faenaaii 2

NN 2 umamsiingrasdselssaumsalinnunuaunaniu msiinauseesnennaagethe

wazlsauszheiithe fuanugnaewasmsaauengitheandulasms ldasianuguusmnidy

FINTUNMANY gReiad

gandnat nu gneag

ANVULYDINYIVID
Exp (B) 95% CI P-value Exp (B) 95% CI P-value

Ussaunmsalinauiuwunaniy ()

1-5 1 ref. 1 ref.

6-10 0.33  0.17-0.64 0.001** 0.14 0.09-0.23  0.000**

>10 1.07 0.56-2.04 0.829  0.31 0.19-0.52 0.000%**
MSENaUSNYRINEI U
wenuangUufuapniu

lalasumsilnausu 1 ref. 1 ref.

lasumstlnausy 0.47  0.23-0.97 0.041* 0.59 0.60-2.46 0.585
m3fauenie

lalasumsilnausu 1 ref. 1 ref.

lasumstlnausw 3.54  1.99-6.27 0.000** 0.43 0.24-0.75 0.003**

o Y. el fu angas danInaE NU ancag
anwazaainUg Y v v
v Exp (B) 95% CI P-value Exp (B) 95% CI P-value

ag (V)

18 - 54 1 ref. 1 ref.

55 - 65 1.30 0.63-2.68 0.482 1.15 0.67-1.98 0.616

> 65 2.43 1.27-4.65 0.007** 1.17  0.67-2.05 0.573
Tsausesnan

0 1 ref. 1 ref.

1-2 1.36  0.74-2.49 0.324 1.26  0.81-1.87  0.403

3-4 1.04  0.32-3.43 0.945 0.13  0.02-1.04 0.054

>4 0.86 0.25-2.93 0.806 0.63  0.21-1.98 0.310

*p < 0.05, **p < 0.01, (Nagelkerke Pseudo R2 =.227, p < 0.01)

42

NINITAINMINEID U1 34 AUUT 4 ASIAN-5UIAN 2562



NguYI FINTeNA uazns

nsandsrgua

HAMIANEASITINY ANNYNADIYBINT
AALENIZAUAMNLINGIU WUTDEBT 68.7 AALLEN
gaNINNUY WUTBEAT 20.8 UWALNMTAALEN
gntunaet wudesar 10.5 sulugjazwums
dausndniunamilugihaanidumin dmiu
ANNTBAASBIYBIANINYNG B3I UNMTAAUEN
fthefiinmsdausnlaswennadausniIauioy
numsaauanlagldumenasyu wuhegly
520U unNaN (Cohen’s kappa coefficient = 0.55)
§9ANIDINUMIANHIVEY Durand wazands (2011)*
(L& Soontorn LLazAME (2018)"° finuenuEanAa
FUTENIHINE DA AUEN A ULWNE ] ey
ag"lmzé’uﬂwmaw (Cohen’s kappa 0.43, Kendall’s
tau-b = 0.54) MNMOU MUNNATENNAUAUMSANE
ANNdannaasnuataauenyUialasnslyd
Srinakarin Emergency Severity Index: SESI WU
ag}ﬂmzé’w‘iﬂ (Kappa coefficient = 0.29) lag
asunehmennadauen idhlalumsliadasila
wazdszeznanlunmsilnausuiies 4 Falae?
shwumsdanmnlulszmauadan® wunmwsIni
ANUFDANADILUTEAUR (Kappa = 0.72) WUMS
ARLENYNABNIBEAE 77.5 AAUEN LIATINEMN
anasaeu Jasar 22.5 Tasgndauandhnininos
anndedasas 17.5 suluawuhdausndninosi
TugtheandumindudsdumsAnmaiail

mMsusziivanuadutdadedraalu
msdausngithelussduamnuisiduil 2 wamsise
wu gthelilasumsdssiiivanuthaduiu
505 MY (5088 64.7) WWULHEINUNMSAN YD
Soontorn WazAMe (2018)" finuanniedasas

80.2 uarmadinASIiwUthessRuaMLe
it 2 lilgsumsuszdivenuhedasas 68 Tagly
néuﬁﬁszﬁummﬁﬁnﬁaﬁ (GCS 15) 589 92.3
Lildusadiuazuuuanutha giheiifiamanela
awn (3 Tu 5 aw) wasthauwdumhan (2 lu
2 au) fisEduAnudNGIaIEDndEY 1iaanih
favaz 92 ligninszduananssaud 2 niliia
mnmﬂﬂﬂﬁﬁ'ﬁmuummqmiﬁ’mLLanﬁn"muﬂH
mlwilemaiamsaausndmninas deiinms
Anmwuhwennaiiiuszaumsalnuiaunia
wennagdeg Tunhinfazdadulamu
staumsdﬁmummﬂn’hﬂﬁﬁ’ﬁmummgm
msfauen snaemsilaihlaweiasiialums
Aauen™ drumsaauenganinnas wulussau
ANNLIIUT 4 uaz 5 Sapaz 42.3 uaz Sauat
38.2 MR waziawunennadiiUszaumsel

nunwuNaNEY 1 - 51U dnasAauengsnne

Ja80r 40.4 FnNNeNaNNUszaUMIAlINANT
iipsmnwenadausniiiuszaunseiiosd
ANNINNNNIT NIATAUANNLTIAINADIETHE
agfluszaucn asdamaliisasumsineninuauas
flanmaiaeuutas’® Fmsnaszaumsains
Fausnisnniiisawavialiiagldsumsausy
Wy orvezlidhlaunmel foaiuiase
wenuadaueniissaunsaiine i
weunandu 6 - 10 U dlamatiomsdauen
dndnasifasninguiiiszaumsaiinny
ﬁl,mun«:gmﬁu 1-51U(OR0.33;95% CI: 0.17 -
0.64, p < 0.01) EIUMIAAUENGINTUNUIN WU
finennadauanihlssaumsaihanuiiusunaniiu
6 - 10 1l uaznguilfivszaumsaifiununanidu
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1NN 10 U Haamsaauanganinnaeivas
NNNGNENEI (OR 0.14; 95% CI: 0.09 - 0.23,
p<0.01;0R 0.31;95% CI:0.19 - 0.52,p<0.01)
mudIey Marausngndasiidaudednnmadnig
adsililasnn Wumsdnmivihlulswennaszu
afeni Huwndngmanianidudsz uazinh
wenunaiudeenuddy fenudanaeludes
mM3AauenszaUANNISIeY Fhllamamsaauen
Aawmeiipeas Mailinsemsfauaniionn
Ussaumsalinou Inenuhnuanuaniusssnin
ANNaIIolumsAauengleiulssaunsal
ﬁmuﬁuwunqmﬁu” wAEATANY YBN Chen WdE
Az (2010)*° WUN Wennafiilssaumsaiinau
fuwunaniduannnh 5 U asfienugndasna
msRauenganhwenafiiuszaumssiiaanh
5 U asefuhniumsdn2ae Soontomn WAy
(2018)" wum wennafisiUszaumsalinaui
weunanidu wnnnd 10 U fanadasddumsiia
msnaugngannael 1.51 un laglvivawa
wenwaadeUszaumsalnsinauannn i ly
wnMUHTEMsAauanlumMsIszaUANNITEIU
aostithe uaslianufnadsdumsasuulas
2IMIMINTBTUMIIAIUIY
wennafiausunangaswenanzfia
anduiTamafiomsdauendniinasiasnds
#lailesumsilneusy (OR 0.47; 959% CI: 0.23 -
0.97,p<0.05) a5 lanvangaswenuanaUjia
anidiu ansaufinyuaNsoussaIen A lums
Snwmenagihedingagnidulagsansatssiy
uazdamaninennaiamasninwentnagiheaniiu
danmaaenumMaAn®aey Usenssn Jyadaed
WAL §NENY (2557)%° WuNAMALLUY

Laﬁ'ﬂiuﬁmmsﬁﬂLLanLLazﬂisLﬁummsgnLau
waamstlnausnagluszaud (X = 4.21,SD =0.43)
e‘ﬁqmsﬁnmwmmmaﬁumguh ANNF ANNTNITD
Paanenalumsuudnumsnenunagnidu
S1fludadlasumsausuiisdin tiatininee
YBINENUIRNAY inldnenunaimsaaauladi
PAFBTgNAI"
wenNafiousNuangaIMIAauant e
mlWiRamsaauanmnnnasinngds 3.54 uh
‘[ﬂﬂa%mzﬂm”iwms?lnammaqwmma‘luﬂé’ngmsff
Wumsausumelumbeny Tagldnalumsausy
1 - 2 e §15EMSFaURIINUMNTINGD
MSAALEN FUADUYBINIAALEN NEINTBUTH
Tilgiimsaamunasthadatiios vialumsaau
gﬂLmuﬁaauﬁaq weannmsmenanlseaumsal
nnfuitgguiias Taalifimsmuuadundngas
viademulsziiunaidaay aaanaunaeins
W3gNANNNIDNUBIMSITUNENLIAAALEN LEU
UNINgNUNENUIaAaLEn el Ussaunsal
¥ousnant 5 1 msfnmnassinuuemihesny
Tinenmnaaulmivhmihiidausniihe deandas
AUMSANHBY WSHNE 1T50an wazane (2559)°
wuhmsaussanenuslituyaanslua ild
33 “figaurias” dlamaiamsaausniowan
ANNUTINAUMSANEIYDY Brosinski uazame
(2017)* n1sausu°lugﬂuuu rehearsal triage training
Tagdinsussens 156 Ussgungn uazfamuwne
inlwAaemailafigndasdannmemsdausn
fifimauFulgesge mlimwnuiamsdausn
fninaeianasan Sagaz 26.3 Hudaear 9.3
Toaiaauns Wud uazane (2558)* L@uauuz
mssapussuazvhenuehladefumslauwnma
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msaausnsasmheny Teginszaznmlums
ausnathatiag 8 $lue aghalsimumsilnausy
dmsumsaauenlagldEsTialiifiaanuusiuh
siszaznUszina 1 U wazdmMIfaaINKe
Wusear 9 w2 e azaheliuszanSamw
msé’fmwnwmwmmaqﬁfu

fihedfianginnnt 65 ¥ duld flama
andauandniinmd 2.43 h eswaldhiihe
ﬁﬁmqgﬁu finasdamswasunlasmememu
uazadsInenuasaienzie q dnilanudanly
msvwhi Wy lauszvasadan szuums
wila szuulwaiioy msvhwhilasle msymhi
yaeszuulszamannagasnndn? Wathams
L?mﬂ'maiauﬁﬂﬁLﬁ@mmsﬁ@mmmﬂﬁu uazes
wmhﬁé’mwnmﬁa%ﬁmgmﬁﬁﬂﬁlu q Pdlenuguthe
amaaaeny iaanutudeulinselunseanuas
a1msiauthe lenndamsusaiiussauany
LS9IPNU FBAAFBINUMIANHI2BY Hinson UazAue
(2018)"* WuhgaINIONNEMIAAMIAALEN
hndunast vanntiuwuhdesas 34 imsdausn
snnwnawt Tagang 65 - 74 T iuanuidaeda
msRauBnanIILNaeT 1.59 1h ang 75 - 84 T
Wiy 1.71 wh waragNINNN 85 U i
2.04 1" MuUSAU

Tsadszangithe wuhlidisnalums
neanugnassasmsaausnyie Tasmsld
ABUANNFULTIRNAY DsRziaNUFNRUSaEN
fitashdny msfnmwutheilsalszhdanniia
Ap aNNeUlaings 5898930 Ad LYY uakihe
fiilsaszdiimsmuaulsaiia Sulssmuen
asdaliiosmiiane Sedwwalianinsamua
Tsasule Felaiiannzunsndausasiians

Qutheanidu ldfeamshisuasdsalszan
mlianutudaurasnmsusaiiuligeenn uaz
mafnmesaiinuh Hiheanluainlsinenuna
nnmsnaduvdemadutheaniduilildiiean
M3MGUIANlIATIN LaZABININMIIATEAUANIN
LRAUNANEIDANLEN ULAEINUMIANEIZEN
Soontorn kAzAME (2018)™° fiwmuhlsalseand
lifinadaanuusudlumsaauanglas Tas
aseNanvauzravEihelenututaureIns
AUV aANNTUUTNTBINTUNAIRUIziHaGD
mMsaaduladnszauanusiaIunnnImslyd
TsaUszanen agnlspanumsdnmludszme
anigauinmnwugtheiifilsaFefailana
gn@auenehnnasi (OR 1.02; 95% CI: 0.86 -
1.20,p<0.05)" LLa:@ﬂaaﬁﬁTiﬂﬂsxﬁwﬁaﬁﬂ'sw
FURNUSHUALUUUITZOUANNTULS (p < 0.05)
wuhifiemsaauen liignees Seeas 3.52 uarhli
\Remsdediogeieionas 27 Tasasunaamandeil
Tihennagrasthefivingsiu Suduiilse
Usshdhildasimnyidamuauanmsmeenuaeniio
Usznaunulsaaamizu muaulile® snguss
Tsauszhdmidanuduiusiu sanduladaans
esfianarlianusuuswaslsaiiaiu deasa
madaanudssdamsidedio iaiieudugitli
Uszidlsnsan’®

gatguauuzlunmsinuadve U1y

1. FUFTOULYBINENIDAUED AT
Uszaumsaihanuiiuunaniduinnnt 5 1 s
MIRNBUTHVANGATWNENANTU UGN uas
wangasmsaauangtheluszuu Taavnmsilngdan
w3amsuw (rehearsal) ANuZiAENAUMIAALEN
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ftheasudaiilias Taadiuszaznmlumstinausy
aghatias 8 1alus uaziimsfamunaiilusses 4
WU 2 oy

2. WeNNAAFUHUAMNUNINMIAAUEN
ABUANUTULTIRNRY Tasiawnsashedamssidiu
ananha nudsmemududuaseandauluian
wasthseTagthelungugihageang ilasni
Fohiameduaisinen uasndsinen Hiluade
maswasuudasdyanadn wasmsnaudusda
m3inm aeadaiilas

3. msAnvaumwidymuszguasse
Tumsdauangihe wiatladeduiifinadan
aneeaIMInauenyilae wu Mznu dadiu
anenafausneagie Wuedy

4. I0NIANMINBNANIIOULYBINEILID
dauan uazinideilanagaulszansuaunins
Tantianusuusmndulumsaauangihe

References

1. National Health Service. A&E Attendances and
emergency admissions. England: NHS England,
operational information for commissioning (Central);
2017.

2. Sirisamitr T, Wachiradilok P. Annual report 2016
National Institute for Emergency Medicine. Bangkok:
Ultimate Printing; 2017. (in Thai)

3. UCEP coordination center, National Institute for
Emergency Medicine. Universal coverage for emergency
patients: UCEP 2018 [cite 2018 March 7]. Available
from: http://www.niems.go.th/th/Upload/File/
256104091000232914_EtLeXFtU5mKNUd49.
pdf. (In Thai)

10.

11.

12.

Somma DS, Paladino L, Vaughan L, Lalle I, Magrini L,
Magnanti M. Overcrowding in emergency department:
an international issue. Intern Emerg Med. 2015;
10(2):171-5.

Wachiradilok P, Sirisamutr T, Chaiyasit S, Sethasathien A.
A nationwide survey of Thailand emergency departments
triage systems. TINC 2559;31(2):96-108. (In Thai)
Gilboy N, Tanabe P, Travers D, Rosenau AM. Emergency
Severity Index (ESI): a triage tool for emergency
department care, version 4. implementation handbook,
2012 edition: Rockville, MD: Agency for Healthcare
Research and Quality; 2011.

Richardson DB. Increase in patient mortality at 10 days
associated with emergency department overcrowding.
Med J Australia. 2006;184(5):213-6.
Sittichanbuncha Y. Triage. In: Yuksen C and Sittichanbuncha
Y, editors. ERRAMA. Bangkok: Vistainterprint; 2011.
(in Thai)

Fathoni M, Sangchan H, Songwathana P. Relationships
between triage knowledge, training, working experiences
and triage skills among emergency nurses in East Java,
Indonesia. Nurse Media Journal of Nursing 201 3;
3(1):511-25.

Soontorn T, Sitthimongkol Y, Thosingha O, Viwatwongkasem
C. Factors influencing the accuracy of triage by registered
nurses in trauma patients. Pacific Rim IntJ Nurs Res 2018;
22(2):120-30.

Nakahara S, Matsuoka T, Ueno M, Mizushima Y,
Ichikawa M, Yokota J, et al. Predictive factors for
undertriage among severe blunt trauma patients: what
enables them to slip through an established trauma
triage protocol ? J Trauma 2010;68(5):1044-51.
Platts-Mills TF, Travers D, Biese K, McCall B, Kizer S,
LaMantia M, et al. Accuracy of the Emergency Severity
Index triage instrument for identifying elder emergency
department patients receiving an immediate life-saving

intervention. Acad Emerg Med 2010;17(3):238-43.

46 NINITAINMINEID U1 34 AUUT 4 ASIAN-5UIAN 2562



13.

14.

15.

16.

17.

18.

19.

20.

NguYI FINTeNA uazns

Cox S, Morrison C, Cameron P, Smith K. Advancing
age and trauma: triage destination compliance and
mortality in Victoria, Australia. Injury 2014;45(9):
1312-29.

Hinson J, Martinez D, Schmitz P, Toerper M, Radu D,
ScheulenJ, etal. Accuracy of emergency department triage
using the Emergency Severity Index and independent
predictors of under-triage and over-triage in Brazil:
a retrospective cohort analysis. Int J] Emerg Med
2018;11(1):1-10.

Barnett K, Mercer SW, Norbury M, Watt G, Wyke
S, Guthrie B. Epidemiology of multimorbidity and
implications for health care, research, and medical
education: a cross-sectional study. Lancet 2012;
380(9836):37-43.

Xiang H, Wheeler KK, Groner JI, Shi J, Haley KJ.
Undertriage of major trauma patients in the US emergency
departments. Am J Emerg Med 2014;32(9):997-
1004.

Benjamin ER, Khor D, Cho J, Biswas S, Inaba K,
Demetriades D. The age of undertriage: current
trauma triage criteria underestimate the role of age
and comorbidities in early mortality. J Emerg Med.
2018;55(2):278-87.

Ahmad R, Cherry RA, Lendel I, Mauger DT, Service
SL, Texter LJ, et al. Increased hospital morbidity
among trauma patients with diabetes mellitus compared
with age- and injury severity score-matched control
subjects. Archives of Surgery 2007;142(7):613-8.
Donabedian A. The quality of care. How can it be
assessed? JAMA 1988;260(12):1743-8.

Chen SS, Chen JC, Ng CJ, Chen PL, Lee PH, Chang
WY. Factors that influence the accuracy of triage
nurses’ judgement in emergency departments. Emer

Med ] 2010;27(6):451-5.

21.

22.

23.

24

25.

26.

27.

28.

Charlson ME, Charlson RE, Peterson JC, Marinopoulos
SS, Briggs WM, Hollenberg JP. The Charlson Comorbidity
Index is adapted to predict costs of chronic disease in
primary care patients. J Clin Epidemiol 2008;61(12):
1234-40.

Durand AC, Gentile S, Gerbeaux P, Alazia M, Kiegel
P, Luigi S, et al. Be careful with triage in emergency
departments: interobserver agreement on 1,578
patients in France. BMC Emerg Med 2011;11(1):1-10.
Pimdee E, Prompinit S, Mitsungnuen T, Pugoen P.
Inter-rater reliability of triage patients among outpatient
department, accident and emegency department
nurses and emergency physicians in Srinagarind Hospital.

Srinagarind Med J 2015;30(6):587-91. (in Thai)

. Bergs J, Verelst S, Gillet JB, Vandijck D. Evaluating

implementation of the Emergency Severity Index in
aBelgian Hospital. J Emerg Nurs 2014;40(6):592-17.
Garbez R, Carrieri-Kohlman V, Stotts N, Chan G,
Neighbor M. Factors influencing patient assignment
to level 2 and level 3 within the 5-level ESI triage
system. J Emerg Nurs 2011;37(6):526-32.
Vibulwong P, Rittiwong T. A competency evaluation
of participants from the emergency nurse training
program at Boromarajonani Collage of Nursing,
Bangkok. Journal of Boromarajonani Collage of
Nursing, Bangkok 2014;30(1):72-85. (in Thai)
Navaratnarajah A, Jackson SH. The physiology of
ageing. Medicine 2013;41(1):5-8.

Justiniano CF, Evans DC, Cook CH, Eiferman DS,
Gerlach AT, Beery Ii PR, et al. Comorbidity-
polypharmacy score: a novel adjunct in post—emergency
department trauma triage. J Surg Res 2013;181(1):
16-9.

Journal of Thailand Nursing and Midwifery Council Vol. 34 No.4 October-December 2019 47



