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Control (n=31) PEWS application (n=31) p-value

Female, N (%) 16 51.6 15 48.4 0.91
Mean age, years (+SD) 4 5.5 3 3.9 0.21
Age, N (%) 1-3 months 2 6.5 0 0.0
4-11 months 9 29.0 4 12.9
1-3 years 4 12.9 12 38.7
4-6 years 1 3.2 9 29
7-11 years 9 29.0 2 6.5
>12 years 6 19.4 4 12.9
Mean length of stay, days (+SD) 2 2.9 3 5.1 0.25
Severity at admit, N (%) Mild (green) 22 71.0 20 64.5 0.54
Moderate (yellow) 5 16.0 10 32.3
Severe (red) 4 13.0 1 3.2
Total No. of measurements, N 190 149
Severity, N (%) Mild (green) 169 88.9 129 86.6 0.29
Moderate (yellow) 11 5.7 19 12.8 0.69
Severe (red) 10 5.4 1 0.6 0.68
Mean No. of measurements (+SD) 6 2.6 3 4.5 0.17
Mean highest score, point (+SD) 2 1.7 2 1.3 0.75
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Severe (red) 33.5+38.4 5+0.0 0.428 -112.7 - 203.7

winawme * ldanansohandiuin p value uaz 95%CI ld tiasnnlungunaasslainugiheainan

1128

Journal of Health Science of Thailand 2024 Vol. 33 No. 6



HAYBINIIWAIMITZUY Application Pediatric Early Warning Score Tutdniiaanansmamevasgihain

el

namsnwiivegiheadin wuh sasms
unplanned ICU 3p8az 12.9 aa9Hthaiiainme
a3 Sowar 9.7 lungunaass drungn PEWS appliP
cation Tainwugthadsnanias uannniidlasminms
Anwiliiuszennsdaudnaian uddalinuemuuan-
GNVNNEDA LU baseline clinical characteristics 5$WI
mgasngy loeadanaudiaudumsdnmnlugihe
inlunagihaasiail Colorado™ Wud@:1M3 un-
planned ICU Fagaz 0.2 dathaiianmingaas
Sowaz 0.1 Fufasnannlunguamuay Fenaiie
nndszensiiiuginlsn anuguusweslsn szuu
waluTaddmumsunnd wasiugnssuiiuaneaiu
éiuﬂéﬂ:uﬁﬁﬂ‘lﬂﬂ% Auto PEWS U respiratory rate
Wunanlaildszydanens g lunsans daumsdn
fihediniivagihamiyil New York™ nduwu
8091113 unplanned ICU gaanndedasas 52.3 lu
nqumuAN uazanadlunguild PEWS dadasay
34.8 nadanNMsAnmildsmarihelsadan
waznziSvwaadndrsdehlilaasunsiilamaiia
nyaadldannnihmsnmassil saamudlald PEWS
WUULANTSD PEWS application ﬁﬁ'@um%u Awun
80151715 unplanned ICU anaslduuimatdeiny

M3ANT New York™ wudammsmeasas
1.4 Tungy PEWS wazlinumsmalungueiuan
ualdfianud dynnada laslaiiisuiuns
Anwilndunulumendudu da lungu PEWS
application liwumsme araiannmsAnniaaas
fafilsznnatias fa nquaz 31 lumadnwnil wes
Tumsfnnil New York whiiy anavililienaiiiu
funuzeslssnnsuasnanuald

M35AN) randomized clinical trial luuszine
ANSFOLNTM LAWIAN wazaIngE Y WuaRTINMIMNE
59882 0.131 UA¥308Az 0.195 LUNGNAIUAN LAY
nNgx Bedside PEWS muaau loglaifinnudamms

aa d! [ xla 1T o o
00 WMaeIMINaeNN wazlailuwunmadennu
M5ANYIN FepaneNNanuaslsaweNUIaNsIN
= 1 I~ = d Ao Cd
dnwrasanusemadulsaSauunng FNuunnd
FIUIUINAN staff, fellow, resident TUFIIAIN 9 LHY
NITNBNIIN DYAFNIRNEY ks FITAINGH
FINMINS IRUSMINNUFNBLaZATUAIY N9 rapid
response team, cardiopulmonary bypass, extracorpo-
real membrane oxygenation, organ L% bone marrow

d! = v o v 1 -7 ] =1
transplant Z9enafinalimaguasnu lasenaniuniei

' = & A ~ < o
drumsdnaseililuiielsanenviadn 9 Yseh
%] %] = % 1Ty v =Y % Al v v
RVIA 606 LHEN aaluimslruSNMsaInaNTNAY

¥ v v v < v v W @ PR
LLazm@ﬂm?ﬂU%aunmmaqmlﬂﬂﬂsqwmmamﬂu

= o’ﬂ'd QJ 1
TseGeuunndnidnanwgand

dHumMsAnN Scotland™> WU BRININY
58z 0.15 lunguamuaN wasieeas 0.12 lungw
full PEWS lagiuinlinanad @udennumsansn
i ualaifianudaymedda s3unam PEWS score
FAURFY 2 IMNUNIFDINTANE

RNMSANMIULeENISANIDY ) Hadinsly
PEWS WUU application ¥i3auuutdnnvuinlunseany
uu aneiunmslails (usual care) dauluajwun
unsoananmMImele uadelsinuh ienudaw
PNFIATALAR S 21 BINBNTINSITUN U
viane 1 Jae @y ANNTULNR9aILsn dnwsNme

Y DR % a va v A
vIaWusnsINEeNEihe AnwIuazmsUfuaa e
QUARIDY INTIANNTINEITIN IS waz
Anamwaaalsawennalumssnwngihae

agﬂ
M5l% PEWS application Nilszuu alert ¥ 19 lal
WUMSAYLY SINNDNINS unplanned ICU Uz

LAl d'd 1 1 o y v o
gthaniioimangaash linuduny nanlimssnm
Vo I~ 4 d‘ =1 %
HUhamuanuguusInlamuanesgv Weatiisunu

1 d’ vV o
NaNAIUAN Nl% PEWS score uuunasulunszany

0N AVAINISANEIY
asnnlugidings COVID-19 vilvgihei

NINTINMINGITNGY 2567 Uil 33 AUUii 6

1129



The Effect of Pediatric Early Warning Score Application for on Mortality in Hospitalized Pediatric Patients

P o % o v o @ %
Anwnwules warmasUSulauianssn e
. o U4 c: v 4 1T o W
infrastructure ¥ Iidaya i ledaraazdlaifianudany
NNENH FDLFUBLULUALINUNUMSINYATINTNDIR

Q' 3 LAl n:}d YV 3 L
zennughendnwlininidy waswan

. . 4 a'g A Y < %
Application PEWS Tanyseizu walviiudiuny

v S N vaX

paUsznnsgthednlaazu

2198 ISINaUNs Application PEWS #lvinu
Tsawenuadu q Naula waziazdasnulidnla
o aa 1 L k4 ‘q:( v o
Wedialoglifmaaumslannau Tuxeninszau
IO FINNIDNTNIWAL Application PEWS T
Seau Wansnsalgleludsemaumly wu snsm
Tmazlasumngninuuunndlasnaiiizu azae
sanmsidedinlaannaudn Tuseaudseina

nafnsINUsENA
Y02aUANTINT NG NTANINELTUINATIIY
lpgeawrz iy PCT QuISIINTIN GUEAMMIN
AUETINE UATINTITUNG TI5INNUTINGINUIONTIN
PEWS application SINNYAASEIAY Aa KEN1I8MT
UW. a0 1a1aaLiesh uasAmsyUIINT N1YMs
advayuiluagg saumpaunszaaiinhue e
990 R2R Thailand 71lviduusilunmsmlvinsdnm
iflumsiveifiqumwaiy uasarnrsohu ly
Tumsundgminninule efigesezeugn
wey. Uenssas audygude Mugsnegms aovy
SUTBNAUMNTOIUNENUID BNFAM SN 71 lABL
lomaluiiulsewenuawsinlasins 2P safety tech
logsaunuiinvuarnsganainnuimuIng -
s = r a ¥ a d’
mansuaznaluladuivend lagadssmennu@ai
[ [~ 4 a o 1 &
Livhazdulyle” sudouinnssulnazy uaznauil
2o vl P & Y a ~ k4
lohanlafiivasthawnilsanennalaase g tialv
Y < o 1 o Aa (2= o

yihawaniaanns uaslxidedinlos uiimaauass

LNEITANNDY

De Caen AR, Berg MD, Chameides L, Gooden CK,
Hickey RW, Scott HF, et al. Part 12: pediatric advanced
life support: 2015 American Heart Association Guidelines
Update for Cardiopulmonary Resuscitation and Emer-
gency Cardiovascular Care. Circulation 2015;132(2):
S526-42.

JFUNT wuawwtﬁwﬁqﬂﬁuﬁ. Pediatric early warning score
(PEWS) and rapid response team (RRT). Tu: Qaﬁl §0M9,

@

g aﬁ'um?mé, NIV '§uﬂszgs, wanlne endatl,
7006 §1510yeh 53R, UTIANENSI. 4.0 smart care for
critically ill children. NJMWNMUAS: Teud Buas-
Twsd; 2562. i 331-9.

National Clinical Effectiveness Committee. The Irish
paediatric early warning system (PEWS): national clin-
ical guideline No.12. Dublin: Royal College of Physicians
of Ireland; 2015.

Trubey R, Huang C, Lugg-Widger FV, Hood K, Allen
D, Edwards D, et al. Validity and effectiveness of pedi-
atric early warning systems and track and trigger tools
for identifying and reducing clinical deterioration in
hospitalized children: a systematic review. BMJ Open
2019;9(5):¢022105.

de Groot JF, Damen N, de Loos E, van de Steeg L,
Koopmans L, Rosias P, et al. Implementing paediatric
early warning scores systems in the Netherlands: future
implications. BMC Pediatr 2018;18(1):128.

Lambert V, Matthews A, MacDonell R, Fitzsimons J.
Paediatric early warning systems for detecting and re-
sponding to clinical deterioration in children: a system-
atic review. BMJ Open 2017;7(3):¢014497.

Solevag AL, Eggen EH, Schroder J, Nakstad B. Use of
a modified pediatric early warning score in a Department
of Pediatric and Adolescent Medicine. PLoS ONE 201 3;

8(8):e72534.

1130

Journal of Health Science of Thailand 2024 Vol. 33 No. 6



HAYBINIIWAIMITZUY Application Pediatric Early Warning Score Tutdniiaanansmamevasgihain

8.

10.

11.

12.

13.

Jensen CS, Olesen HV, Aagaard H, Svendsen MLO,
Kirkegaard H. Comparison of two pediatric early warn-
ing systems: a randomized trial. Journal of Pediatric
Nursing 2019;44:e58-65.

van der Jagt EW. Improving Pediatric survival from
resuscitation events: the role and organization of hospi-
tal-based rapid response systems and code teams. Curr
Pediatr Rev 2013;9(2):158-174.

Jacob N, Moriaty Y, Lloyd A, Mann M, Tume LN,
Sefton G, et al. Optimising paediatric afferent component
early warning systems: a hermeneutic systematic literature
review and model development. BMJ Open 2019;9 (11):
e028796.

Parshuram CS, Dryden-Palmer K, Farrell C, Gottesman
R, Gray M, Hutchison JS. et al. Effect of a pediatric
early warning system on all-cause mortality in hospital-
ized pediatric patients: the EPOCH randomized clinical
trial. JAMA 2018;319(10):1002-12.

Smith A, Jones B. Evaluation of a manual pediatric
early warning score system. J Pediatr Nurs 2018;25(3):
123-35.

Lockwood JM, Thomas J, Martin S, Wathen B,

Juarez-Colunga E, Peters L, et al. Auto PEWS: auto-

14.

15.

16.

17.

mating pediatric early warning score calculation improves
accuracy without sacrificing predictive ability. Pediatric
Quality & Safety 2020;5(2):e274.

Panesar R, Polikoff LA, Harris D, Mills B, Messina C,
Parker MM, et al. Characteristics and outcomes of pedi-
atric rapid response teams before and after mandatory
triggering by an elevated pediatric early warning system
(PEWS) score. Hospital pediatrics 2014;4(3):135-40.
Corfield AR, Silcock D, Clerihew L, Kelly P, Stewart
E, Staines H, et al. Paediatric early warning scores are
predictors of adverse outcome in the pre-hospital setting:
a national cohort study. Resuscitation 2008;133:153~
59.

Lambert V, Matthews A, MacDonell R, Fitzsimons J.
Paediatric early warning systems for detecting and re-
sponding to clinical deterioration in children: a system-
atic review. BMJ Open 2017;7(3):¢014497.

Trubey R, Huang C, Lugg-Widger F V, Hood K, Allen
D, Edwards D, et al. Validity and effectiveness of pae-
diatric early warning systems and track and trigger tools
for identifying and reducing clinical deterioration in
hospitalised children: a systematic review. BMJ Open

2019;9(5):¢022105.

NINTINMINGITNGY 2567 Uil 33 AUUii 6

1131



The Effect of Pediatric Early Warning Score Application for on Mortality in Hospitalized Pediatric Patients

The Effect of Pediatric Early Warning Score Application for on Mortality in

Hospitalized Pediatric Patients

Jiranat Poungkaew, M.D.*; Chanakan Anuntariyakoon, B.N.S.**

* Pediatrics department, Phaholpolpayuhasena Hospital; ** Quality improvement center, Phaholpolpayu-
hasena Hospital, Thailand

Journal of Health Science of Thailand 2024;33(6):1123-32.

Corresponding author: Jiranat Poungkaew, Email: n.pk1111xxxx@gmail.com

Abstract: We reviewed all medical record of pediatric patient in the hospital from October 2015 to September
2019. The results of medical record review revealed a high mortality rate (86%) in pediatric cardiac
arrest. Consequently, we developed new PEWS (Pediatric Early Warning Signs Score) application for
alert system and automatic calculate of PEWS scoring with an aim to make available a PEWS application
for early detection of pediatric warning signs, ultimately reduce in hospital mortality. The objectives of this
study were to determine the effect of the PEWS application on mortality in hospitalized pediatric patients
and to compare the effectiveness of PEWS application to traditional paper-based PEWS. We conducted an
observational analytical cohort study, which was approved for research by ethics committees of Phahol-
polpayuhasena hospital. The study populations included all hospitalized pediatric patients (age 1 month to
15 years-old) in pediatric ward from March to April 30, 2021. Excluded populations were cases with
incomplete data for calculating PEWS. Data on mortality and the effectiveness of PEWS were obtained
from the hospital database through manual medical record reviews. Of the 62 pediatric patients who
met the inclusion criteria, 31 patients were categorized in the control group for traditional paper-based
PEWS and 31 patients were in the study group for PEWS application. Both groups had the same baseline
clinical characteristics. The study results showed a mortality rate 3.2% (1 in 31 patients), unplanned
ICU admission rate 12.9% (4 in 31 patients) and deterioration rate 9.7% (3 in 31 patients) in the
control group. While there was no death in the study group, no patient transferred to ICU, and no
deteriorated patient. The mean time to response occurred during 80 minutes in control group and 29
minutes in study group. In conclusions, the implementation of PEWS application decreased the mortality

rate, unplanned ICU, deterioration rate and time to response in hospitalized pediatric patients.

Keywords: pediatric early warning score (PEWS); pediatric patient; hospital mortality
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