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Prevalence and factor associated with missed diagnosis
of acute ischemic stroke at emergency department

Nilubol Juntub, M.D.*, Chudhabhorn Benchalaoharatana, M.D.*
* Emergency department, Chonburi hospital

Background

The failure to recognize an ischemic stroke in the
emergency department is a missed opportunity for
acute interventions and for prompt treatment with
secondary prevention therapy, patients with missed
strokes may not be monitored appropriately for
neurological progression of stroke syndromes or
stroke-related complications. Our aim is to study
incidence and factors associated with missed diagnosis
to enhance the patient care process.
Objectives

To study prevalence and factor associated with
missed diagnosis of acute ischemic stroke at
emergency department
Methods

A retrospective study collected data from electrical
medical records of patient from stroke unit whose
diagnosed acute ischemic stroke from emergency
physician or neurologist at Chonburi Hospital from
1 October 2021 to 30 September 2022. The agreement
of diagnosis from emergency physician and neurologist
and analyzed using cohen’s kappa coefficient.

Factor associated with missed diagnosis of acute
ischemic stroke were analyzed using multiple logistic
regression. The significant level was 0.05 and all data
were analyzed by STATA version 15
Results

Atotal of 252 patients were included in this study.
The kappa agreement of diagnosis of acute ischemic
stroke was 98.84%. Thirteen patients had a missed
diagnosis. The chief compliant associated with missed
diagnosis group were alteration of consciousness and
dizziness, with odds ratios of 9.22 and 7.55, respectively,
both statistically significant.

Conclusions

Alteration of consciousness and dizziness were
associated with missed diagnosis of acute ischemic
stroke.

Keywords

acute ischemic stroke, missed diagnosis, emer-

gency department



o1sanslsusweurawnslass

unun
IsAnaonidonauaviuidouwauidulsaRidudingna
darynansisruaviwulosias Juaninnsideson
duaugiuvadUs:inAlng1 a:wudiduaninsvosnou
WnnsunAaniuds:inAlne2 nsAUoslisunnsdtede
AnanAindouriiivnlonialunsiAsunissnunlus:e:
IduUWAUSIURINISToUNUNID-INSNFOU 9NIILONINY
JnumvounisSnunlsarnaonidonduoviuideuwau
JeguuluitiunsitnanaonidondodRonausiosnisii
gna:angauidonnunaonidonsn (systemic thrombolytic
therapy) N18lU 4.5 GolUIKAIIRROINAS la:N1SUNIONEL
idonnanAulunaonidonauooonuinuNNau&oU
(mechanical thrombectomy) Nelu 24 8olug®
NsANuVed Shams-Vahdati la-Aru: 91NKU2EA
InsunissnuiluygdosiuvevreyUoslsaraonidon
duaunInUATU Imam Reza hospital WU3N over diagnosis
Soga: 2.2 misdiagnosed of ischemic stroke Soua: 0.9
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Retrospective observational study
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foogNAS:AUIYAATYR 0.05 SrUN9NISNAEOUR 0.8
InaBlUsINsiu STATA version 15, One sample proportions
vuRfegWRFoINSIuINUSIu Ao 252
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criteria)

1. oghans 18 UVulU

2. UouRSuNssnubuyUoslunayUoulsa
haondonauod(stroke unit)
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91gsIwNgiaw:Ns:uuUs:annia=auvadiflnsunns
5UABULNINKJaNIAU

J1AS1:HAOIdaNAGDIVaINISIUYaunuIWUN
9URAINMANIAUNUIUAYVOIDYSIWNEIAWINS:UU
Uszanna:auou [§anm cohen’s Kappa coefficient Un
iduaidu agreement 11a:31As1:KUFURTWAMRONS

AISNIA 1 : VoyanolUvedus:sins

Vol 41 No. 1 January - March Buddhasothorn Hospital Journal
1

missed diagnosis nouan®m multiple logistic regression
UniauasiogAn odds ratio la=0s:AuldAYNARER
0.05 UBILTIFIUSINSU STATA version 15

wan1sAnuy

nNIsifiusousouvayayiUoslsaraonidonduay
AUIBuUwauvareUoslsAnaonidonduavlsawanuna
¥aus Aulik 1 manAL 2564 fiu 30 AUgUU 2565 DKUou
WINCUANSITUNIUA 252 AU

yUouwudndoutnndiuiwrsnenniJusosa: 51.2
o1g10auUs:unnu 63.4 U douIDodiuuuInsgu 13.7
IsAUs=9doRWULUINAER 16N IsnnouAulakngd 1un
Hou llazIsAraonIdonauadinl Antusoua: 56.7, 32.9
Az 19.4 MU 9INMSEATYRWUINNAGER 3 SUAUISN
&N 9IN1sdouNsIAZEN (hemiparesis) wAlusn
(dysarthria) n1a:n1siJagunlals:AuAIUSENED
(alteration of consciousness) AniJuSowua: 50, 11.5
la: 8.3 AMUANAU S:uzl0anuaUlsIWEIUNAI0EY 2.9 HU
douduiuunsgnu 2.8 gourununanunsnnauinu
16 Tnswunisdtedunannindou Anidusosa: 5.2
(PSR 1)

Variable N=252
Gender (n, %)
Male 129 (51.2)
Female 123 (48.8)
Age (years, Mean +SD) 63.4 +18.7
Underlying
Hypertension (n, %) 143 (56.7)
Diabetic mellitus (n, %) 83 (32.9)
Old Cerebrovascular accident (n, %) 49 (19.4)
Atrial fibrillation (n, %) 12 (4.8)
Coronary artery disease (n, %) 9(3.6)
Chronic lung disease (n, %) 5(1.9)
Chief complaint
Hemiparesis (n, %) 126 (50.0)
Dysarthria (n, %) 29 (11.5)
Alteration of consciousness (n, %) 21 (8.3)
hemiparesthesia (n, %) 19 (7.5)
Dizziness (n, %) 5(1.98)
Monoparesis (n, %) 1(0.4)
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Variable N=252
Length of stay (days, Mean +SD) 29+2.8
Discharge status
Improve 252 (100)
Death 0 (0)
Conclusion
Corrected diagnosis (n, %) 239 (94.8)
Missed diagnosis (n, %) 13(6.2)
Over diagnosis (n, %) 10 (4.0)
Under diagnosis (n, %) 3(1.2)

anunu:NWAAINWUDS:AUANA9UAUBATNAN (SBP) 1aduagi 163 la:nonuaulnlealnan (DBP) laduogn
92.9 Taaiumnsuson s:Aunou§aneo doulnnjogs:auuna (GCS 13-15) AnilJusoya: 88.1 WaNISASI9SNY
EAUNARWULINRER Ao Mswaludn Anidusoua: 63.2 (MsA 2)

MI1SN 2 : AaNUNUN1IAAUNVOIUSBINS

Variable Total Missed diagnosis
(N =252) (N=13)
Vital sign
Body temperature (celcius, Mean £SD) 36.6 +0.5 36.7 +0.4
Systolic blood pressure (mmHg, Mean +SD) 163.0 £30.7 169.7 +£29.6
Diastolic blood pressure (mmHg, Mean +SD) 92.9 +20.4 92.2 +16.0
Pulse rate (bpm, Mean +SD) 85.3 +18.1 91.3+21.0
Respiratory rate (times, Mean +SD) 20.2 +4.6 19.4+1.3
Glasgow coma scale (n, %)
13-15 222 (88.1) 12 (92.3)
9-12 25(9.9) 1(7.7)
3-8 5(2.0) 0(0)
Abnormal physical examination
Dysarthria (n, %) 158 (63.2) 4(30.7)
UMN Facial weakness (n, %) 147 (58.8) 5(38.5)
Focal weakness (n, %) 133 (62.8) 3(23.1)
Sensory deficit (n, %) 74 (32.6) 2(15.4)
Limited EOM (n, %) 8(3.2) 1(7.7)

91NNISIIASHALEDNAGDIVOINISIURAUINUIIWUNDURAIKAQNIAUIIA=DIEYSIWNEIAW:NWS=UUUS=-aniia=auad
Inoldanim cohen’s kappa coefficient ﬁmwné’wuou@dovﬁmum wudRoUEenASISosa: 94.84 IA:100IUIMNILUOINAS
dAry wudn 91nnsdaunsindudn DRoudonAdaInNIsatedssosa: 100 TuvruzRonnisdrArydu Taiin 91nssn

A3UBN NMsIJagUIaIs:-AUAOUSENAD Ia:01NSIBUUASY: 9:WUADUdonAdeINWNNSIUsAsgNSoua: 89.47, 80.95
I8z 60 MIUAIGU (MNSWA 3)
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M1SWA 3 : A0UADNAFDIVOINNSITRABIABILIUNGURIKAANIGUAUSNESIWNEIWN:NWS:UUUS:aNIa:auad Tanm
cohen’s kappa coefficient

Agreement(%) kappa S.E. p-value
Overall 94.84 -0.0136 0.0449 0.62
Chief complaint
Hemiparesis 100
Non hemiparesis 89.68 -0.0276 0.0626 0.67
Hemiparesthesia 89.47 0.0000 0.0000 0.50
Alteration of Consciousness 80.95 -0.0769 0.1839 0.66
Dizziness 60 -0.2500 0.4472 0.71

* Standard Error

91NN1S3IAST:K multivariable logistic regression oM JadgRbWanoN1satdunaInInFoU IngWaIStUI9INIS
dAryduURTLTESoUIsIASIBN wudn nsiUagunUads:AunUSEnaD DlonadtisdunannindouAnidu odds ratio 9.22
(95%Cl 2.81-30.25) l1a: 9INSIBYUASH:ANITU odds ratio 7.55 (95%Cl 1.76 — 32.43 ) wudndlgdnArynann
p-value <0.001 1a: 0.007 MIUEIGU I3:LaNISASISNNIENWAGTNWUIN 91NISTOUNISIIVUVAFIUTAFUKTY (focal
weakness) mmsuuUﬁnmnh§oo'ouns\ﬂuHdﬁﬁnTmz‘ﬁnhdd (UMN facial weakness) lla:s:auUn1sSugnuus:anninuna
(sensory deficit) 5o8anNsaTdEAAINIAEOU ARIUU odds ratio 0.52 , 0.48 lla: 0.44 AU o NIsinuliwudn

DUg8NAnYNNATA (MNSWA 4)

MNSWA 4 : AWAUWUSS:nITeFeRtwaronsdtdunanindoulnelian logistic regression adjusted sex and age

Odds ratio 95%Cl p-value
lower upper
Higher odds ratio
Alteration of conscious 9.22 2.81 30.25 <0.001
Dizziness 7.55 1.76 32.43 0.007
History of Paresthesia 2.25 0.57 8.87 0.246
Dysarthria 1.52 0.43 5.32 0.514
Lower odds ratio
Focal weakness 0.52 0.27 0.16 0.268
UMN Facial palsy 0.48 0.23 0.15 0.226
Sensory deficit 0.44 0.09 2.10 0.305
ofUsrewansAny dinsAmUsduntuwarionsdtedunanainEou wu

nNMsANuNTUNUIIBTWULEUosRIFSUNSITRAY
[sAraoRIdondUodFuIGoUWAUAAIAIAZOURILIUN
oURIKMANIAUTILUOUT3 AUINTUOUUIHUA 252
Au Anildusoga: 5.2 1Ia:WUADIUEDAATDIVOINIS
SU9dslnuIwUNQURAIKAQNIAUIIADIYSIWNEIAWINY
sz=uuUs:anniia:auedanidusosa: 94.84 Hudnowing
IREAUNSANUIRMTATSISoUIWNEVAIToUS: INF
oodinsidguwuidnoudonndovAnilusosa: 93"

5191MISEANYIIA=NSASINSNNBNWS:UUUS:ANDwa
FonN1satduAaTRIAGoU TN nisiUagunlavs:au
AUSANADIAzoNNSIBBUASY: ITuoNSENATYRMNTH
5UdAANAINADUSENDULENANYNWERRA Ia:WUINNS
ASIASNNMENWAGTNNRAUNG THIN UMN facial weakness,
focal weakness lla: sensory deficit UN1s3UduAaR
In3oURMNIN InydonndodnunisAnuved Allison E
la:Aru:AANuTUIsIWENUNaRDAUgTsAraonIZonaUD]



o1sanslsyweurawnslass

TuUs=InAarsgoIusnt wusnUJeduntiuasion1sitede
AaRInFouUUINAdn Ao o1nN1sAAuldia:iFoudsy:
(odds ratio 4.02)6 lla=0NNISANEIRSOAUTIRANUAY
FIMUIWENSaNIW posterior circulation wudlade
AanmIndoulsiSoua: 37 dou anterior circulation ogjA
Sova:16 FuduwusnauanisarAnylng posterior
circulation 9:UNA080INNSIBUUASY: AAULE 1a:=UdnAS:
dou anterior circulation 9:UNFYOINNSTOUISIAZIEN
Unideo yadeduasuualsionnisdtindsnannindouinn
TUuINOINISEANYBURILTESOUIISIAZIEN 130N 1SR
UnANAATNASIIBIAILUILINIINSSNuNA:TKEN
a:anwauidondnsulsanasnidonduoliuauwau
mauenlsiwgnunalaNkosaniaul 2563 Buldaogo
BEFAST [N balance, eye, face, arm, speech lla: time
of onset UIIUSIUUY:0UVAYISANADNIADNAUDIRNU
1RyuwaulngnmAoy

VorvesnsAnunl nshudeduntuasonsitedey
AaNAINGoU BoUIMUAUASHUNSVOdIWNEUS:FIWUN
auAIMmanIaUluMssnuUoslsnrnaonidonduoinun
FogoINSENANYAFINU laaunsnunlugnisUsuUsy
IUONWNNSITRaLIsAraDAIZDAAUIITOAINUILUELN
uINYU

vodnnatunisAnund Tann nasAnuntiduifiu
sousouvayavnlsIwyuraIWauInIIRYD (single
center) lla:1l0unTsANVIiorA9UEONASDIVEINIS
JUAYS:MONIWUNINYIUIARNSIEUTUNISIUAUADY
nsrAAUIIKENTWWNELDd (MRI brain) soufialundu
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under diagnosis wudnuauyJouiwegy 3 sng min
TUauisnrAoWaUWUSVoudduRbiuasie under
diagnosis 16 u1lunautjUosnnosiknoudAry
ouone-ITASUNISSNUIMLILONWNSAIAVedlsA
HaonIdonduavRUIduUWAU
nsAnundiDunnsifiusousouvelyadoundurinti
TuanunsnifiusousoutioyannosFAnulsAsuiou 1Bu
ADUSUIISIVOIDINISNNS:UUUS:=aN (National Institute
of Heath Stroke Scale : NIHSS) na:ludn1sinnu
Js=1iounouwnisvagyUos (Modified Rankin Scale :
mRS) NMYUKAINISIINUNY
voldauanu:

IWUVUNAUS:3INS Ia:00NIuUS:1I08UdSIIuITo
AnunUJ99uRbiuaveunsatindunaInInouIuy under
diagnosis Boe:10uds:losulunisimuAtuNTWNNSQIA
SnuawuAUNIWEIRNS:u:g10vadUoulsAraon
Idonduouln
asUwanisAnun

nsAnugounay 1 U wunisdtedgnannindou
vouyUoulsnraonidonduadnuidguwausoua: 5.2 a:
wuUJeduRluasioni1sdtedsnatnindau Tein n1s
IWasunlavs=nunougdnaonazonnisidoudsy: Ing
anunsnunludsuldsounuiuoniunisdtndglsnnaon
IFonduodAuIGuuwau INuAURNS:HINSTunduUoy
AUATSIWEIUNAREOINISEIAYAINGND IWOEUaNNTS
5U9duAaAInAEUTs
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