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Abstract

ST-elevation myocardial infarction (STEMI) is a time-sensitive condition where prompt
treatment is crucial, with Door-to-Balloon (D2B) time serving as a critical quality indicator.
This study aimed to investigate factors associated with a D2B time exceeding 90 minutes and to
analyze its association with clinical outcomes. A retrospective analytical study was conducted
using medical records from 304 STEMI patients who underwent Primary Percutaneous Coronary
Intervention (Primary PCl) at Hua Hin Hospital between January 1, 2024, and December 31, 2025.
Data were analyzed using descriptive statistics, Chi-square test, independent t-test, and binary
logistic regression.

The results indicated that 57.2% of patients experienced a D2B time exceeding 90 minutes.
Factors significantly associated with treatment delay included arrival during off-hours (p < 0.001)
and prolonged times at each step of the emergency department process (p < 0.001).
Patient-related factors did not show a significant association. The group with a D2B time > 90
minutes had significantly higher in-hospital mortality (12.1% vs. 4.6%, p = 0.021) and a higher
incidence of acute heart failure (23.6% vs. 10.8%, p = 0.004) compared to the on-time group.

The study concludes that service system factors, particularly off-hour readiness, are
critical determinants of treatment delays and adverse clinical outcomes. Therefore, improving
internal hospital workflows is imperative to enhance the quality of care and reduce patient

mortality.

Keywords : Door-to-Balloon Time, ST-Elevation Myocardial Infarction, Primary Percutaneous

Coronary Intervention, Clinical Outcomes
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mstinnanailerlanes 4(3.1)
AMzaNIuIALEen (Stroke) 2(1.5)
STYLLIaUeY SN, (1), Mean + SD 4.2 + 2.1

21 (12.1) 0.021
41 (23.6) 0.004
12 (6.9) 0.158
5(2.9) 0.467
6.5+ 3.8 <0.001

v Ao

g audlsieeas

®

Uadenlinadaszaziaan Door-to-Balloon Time uaswadwsnsadinlugUlsndanieialanedounduyiia STEMI

oy o o v . P o a v W AN,
lasunssnwnaae Primary PCI PAlsaNeUIaRIRAN T9IUTZAIVAITUS



9NANST 3 WU e TieTeandli T
AU TFaIusEninsAua i luns¥ne
(D28 Time > 90 W17 funadnsmendtiniilaifisszach
Tnonuhnguifthefilézunsinuaidisnsns
FeoTnllsmeunagsieiosay 12.1 Tegening
AlFsun1ssnuriuandedidnsinisdeTindies
Souay 4.6 senaiudiymeati (o = 0.021) uonanil
Snsnsinnrwnsndeuiiddyednintizila
Sumadeundulunguiieninfganinetnsiitudiny
wufiu (Seway 23.6 Wiwuiiusesaz 10.8, p = 0.004)
dmSunmunsndeuiun Wy msdnduiiehla
metuaznmzaneaden whwludnduiigind
Tunguiiendh wilsmuenmansseesifodigms
atrlumsinenil Bdlunii eowddilumsshe
fedanansznuaon1Tlinine1nT999l5IneIUIA
Tnemuhnguiithefsl D28 Time > 90 wit flszes
nansueulsmeaRaBUn e ditd iy
(6.5 Fu ieufu 4.2 $u, p < 0.001) Feazviorliifiu
5Qﬂ1§8ﬂ’li@LLﬁﬁLﬁwﬁuf\]’]ﬂﬂﬂzLLVIiﬂ%EJuLLazmi
T

anUTIENa

NaM Tt R NSYeTan Door-to-
Balloon (D28B) Time fund 90 wiit fmadutigm
dinlunsguaiitnenduierlamedeundusio
STEMI e Tsswenunavhiiu wasauandnisinn
FtuslaonsatfunadndmanatnillifsUszasdoens
Ttldnfnneadn Swendhienuddyeuian
“Time is Muscle” i s@iavaenidenthlafigasiy
sgnssnafudatetuvinlunsinudinuazan
anudemnevesnanilerila (De Luca et al, 2004)
Ussidudndyannisinuie Yadefidumudiu D28 Time
fendhesnadnauillstadosushitng Wy ey e
wialsasn widhfasudossuuning Tnewmzothads
ASUNENISINENUIA LY UBNLIANTIVNNT ey AN
i fRntululsarfuneureInszUIuMsluTos

Uaduiiinasiaszeziaan Door-to-Balloon Time wasnaawsnsadtinlugUlsnduiianilamedeunauviia STEMI

oy v o v . =i v a v @ ad v ¢
fldsunssnwndae Primary PCI PlsaNeIUIaRIAY J9IAUTZAIUASIUS

21561381575045Uyag I (1Anana) T 40 aUUT 1 1oy unTIAY - LwIEY 2569
The Primary Health Care Journal (Central Edition) Vol.40 No.1 January - April 2026

NiAy HamsAinwTmuhitheTnfuenansens
fandesemslasumsinuanthgeiniediiie
éi”]ﬁiyﬁ’?u AYVIDUERANLYIYNEMUNTUIINTINNTS
NInensuazyAMNT MenafetesuaImTey
ostuarlaifeddnatlunsumenddsmenna
(On-call system) ensrUILMIUszauaTtudeu
nrlumsnanansi faenndesiuniidesnaunn
vy "Off-hour delay” WWugUassaddnflunis
ussaiUmiane D2B Time (Nallamothu et al., 2015;
Narindrarangkura et al., 2019; Chimluang et al., 2023)
uenant nsTithedanidsmeuadeonuios
(Walkin) Sunlifeglszunmsinnadhningi
gndwie (Refer) anassunelsinauignassiesinging
uRDUANMTN (Pre-hospital notification) vilvAlss
WU BEINNTORBNTINLAE D sauIn Lol Taavth
1% Feeansvezalutiumousna add

N A E It U TAL ST NI G767 e Yo PRI AR LION
D2B Time Lﬂumaiamaqﬂmméﬁs&’hﬁazaﬂuwﬂ%y’umuéasJ
Faus Door-to-ECG Time, ER Physician Decision Time
TUauils ER-Cath Lab Coordination Time Zausd
telleymmeuan (bottleneck) Tunszuiunsvineu
melulsmenuna wamsinwiRadunsiufiunin
¥94 Donabedian (1988) Vﬁwqmmwmaﬂ "nguIUNy’
(Process) tioudialnenTIFD "Wadns" (Outcome)
YMsine MUSuUImun R lusomean e
vpssruuUing llddiesnsudlaiialagemils

nadSvNePRTnTUNNasERheTE D28 Time >
90 Wi¥ TemsINEESTIMlUL TN TV ALAESRTINTAR
mazﬁ’ﬂaé’umaaLaa‘uwé’uqandwasﬁwﬁﬁaé’wﬁzyﬁu
aonndotegeBeiundng sy dntannauide
guslvglusyiunuiuaglulssme ritara et
al, 2008) NMTAATIZOANNUVDI Foo wazaaz (2018)
IBuuruduiustesnednay wudefueyaan
Thai PCl Registry 1ne) Champasri Lagaady (2024) 7
wuiithe STEM Tudsemelnedlssunssnwandn
Lnsnsidetinginegiiledfy nan1sAnwm

<&

WA aulsieeas



21561581575045Uyag I (11Anana) T 40 aUUT 1 oy unTIAY - LwIEY 2569
The Primary Health Care Journal (Central Edition) Vol.40 No.1 January - April 2026

YATIIYIYLATUANUNTINUUUYDIDIARINUAY
warguiuhumsg i D2B Time < 90 udasiindny
ddnerniBeeslutiunveslsmenuiagudseiu
ninAveding wWiwideves Menees wazAny
(2013) ailhfurinsansiaie D28 Time 209
feszuuenalifutusiunisansnameiausly
uwin1sdnwiuanslifiuilussfuiaanyana
nslasumssnuniandfansdamaideseiithoegs
Favau aglsfinm meoaSiiteiauszns
Usgnausn Naltum st nziuuudounds
(Retrospective Study) yhiliianansaasupmiiuUs
unsndeuiienaligniiufin luneszdoul wazannsa
Wdiesamnaduius (Association) usllsiannsoagy
anuidumadusa (Causation) ¢ Usznsiiaes s
Ainwlulssmeunaiisssiiie (Single-center Study)
o1 lvadnslianansansdluglsametunadud
Susunuansauldiionun Ussmsanthe anugnies
vastoyatuagfuAuaLysiasstufinasn T
Tnoiannzdoyasunatieaiimnuaaandouls
SﬁaLauaLLuzL%a‘LJf]ﬁ’(?mﬂmaﬂwﬁé’aﬁﬁa l5anenuna
AITVIUNTULAENRIUNNTEUIUNTAAEUE STEMI
oenaisonu Taslannzegnads uunUfoRdmiuging
farfsueniansenis lnsenafivsanindszuudi
mseuuftRnululsmetuna (in-house team) vide
Uiuusssruumsdeansiiieaniianlunisssanii
wonanil mstimadaiiszu "STEMI Alert” THiniau
deliAnMsYhouUUFILIY (Parallel processing)
wTsdugsuiiy (Sequential processing) Wa
arsfinmsliaududussruluiiuilinszmings
ANUAIAYUDINITIENTONYIUIARNLEURNUNIS
Fumanies Welsfruumsunndgniduainsodanses
wazsdafeulsmeuadmtls dwsunsidely
AN MmsEmsnw B e siaLLeas
guassAlumshuwesyaansiieates siemsid
BsUGoRnns (Action research) LileUszidiuyseavisna
YoBnmsMIUIUUTINTEUILN ST ldess

<

wnd auisewas

a3una

nsideadsinuifthondniorlanie
Beunduln STEMI Filszezinan Door-to-Balloon
(D2B) Time 11U 90 U TonsinIsideialu
lseuna (Govay 12.1 Wieudiu Sosay 4.6, p = 0.021)
warsnTnsiannzmladuvaIRsundy (fovaz 23.6
ety Sevaz 108, p = 0.004) gsninaullésy
msshwimelung) 90 wieesilitsdfeynisata
Padefduiustiuanuadhegnaditudfyfethse
ITRTZUUUINT kA msunlsaneualurisuen
1A13NT (p < 0.001) LLazmmzi']%’ﬂuvgﬂ%umau
voanszuumsluionnidu (o < 0001) Tuvaswi
adomuiithe 1wy 01y e waglsasiu lmuadny
fuiuseensiitodfny

lngasy TadeimunszuiunsiimsvedsmeIuna
TnganzANNSoNUeITE UUlUTIIUNLIANTIYNNT
ushulsédyiamasonuaiilumssne Sy
adifirusiniuslaenseiunadsmenatnilaife
Uszasd msinwiRdlieyaiessinsatuayy
audidulunsimunszuIumsauaiithe STEMI
melulsmeunaliivsyavsnmuazsaingat
ioandnsinsidetinuaznmzunindouvesithe
foly

Yorauauuz

Forsuauuzildannmside

1. dvSumhenussaulsmeuna asinig
NUNIULAZ T TEUUNSHTEUAUNTOUY DI
anuilauazynansindedute uenanmvms
othasesu Tsenafimnsanufulgssuunsdenns
Tinnty viedahunmnsseaufuiiissaviam
Lﬂ?\]aammméfl%’ﬁﬁﬁuﬂ@mﬁﬂ ﬁ@ﬁqmﬁwuiu
msfinwil

2. dwiiuiuaivn asInviiuvnafon
nemdtindwiugtie STEMI vedlsamgunalviing
Favunazlunmsg ety Tnewumsanszesnam
Tuusazinmeugon 1wy Swuathving Door-to-ECG

Uadenlinadaszaziaan Door-to-Balloon Time uaswadwsnsadinlugUlsndanieialanedounduyiia STEMI

oy o o v . P o a v W AN,
lasunssnwnaae Primary PCI PAlsaNeUIaRIRAN T9IUTZAIVAITUS



Time ey 10 W7 wazdndeszuy "STEMI Alert
fensnsoudaiuanhlaliviuiinniiosgnidu el
\AANsYUINMSYOULUUARUY (Parallel Processing)

3. ETUNUIRILNAATNUINS As¥adiiTi
TAILAA TN eRanauazUsdiunadtin D2B
Time eehsiaiiles Smsvumaumnnsdififnauani
iefumanimanaznaunistesiulallifndg
wazihdeyatlinuiuuanszuumahauegs
ashiane

4. FVSUNUENSITUEITNTY AITEINTELERY
euuissrluinisuiissey Wassuinfeonis
vadlsanduilerlanndonidoundu wanihudds
PUEAURINNIRENsaMe ANy (. 1669)
WM aFanlsmeUamenues eliszuy
n1sunndgniduaiuisolssiliviaziismoulse
WeTAEIIIN Tsartheanszezaiiunsinwag
Iomensditedeny
Forauauurlumainidunseely

1. ASINTIRBTAMAN WU MIFINYl
W38N (In-depth Interview) WseMsauvuINguiu
yransTLEvA InReaTes evharsidilad
UassAsENLAT LN T UM TV
Raeuantn SaztellitoyaddniinSideds
Usinalldanunsodndiala

2. PsTMIRE@URTRNS vidonidens
ynaes LeUsiiuUsyAvEHAYe BTN SEOULING
UFTRlv L ANt utesn il 1w
nsiSEuiEy D2B Time fiauwagyaenisidseuy
STEMI Alert atuduuse

3. mstinsveneveuwamelugdsmenua
Audtug TERFuvlnaReetu WenSeuiisutiadouay
wadms Tsazvhlerumuiianunnideeuazanng
Srddussiudeueldnensu

Uaduiiinasiaszeziaan Door-to-Balloon Time wasnaawsnsadtinlugUlsnduiianilamedeunauviia STEMI

oy v o v . =i v a v @ ad v ¢
fldsunssnwndae Primary PCI PlsaNeIUIaRIAY J9IAUTZAIUASIUS

21561381575045Uyag I (1Anana) T 40 aUUT 1 1oy unTIAY - LwIEY 2569
The Primary Health Care Journal (Central Edition) Vol.40 No.1 January - April 2026

4. AsinsAnwlugduuuideludrami
elviensnsaifiuteyashudstug fonaiuidedlies
ASUILLAZAIUANANNTNYBITOYA LAANTINSAY
Heyatiounds Tezteuiumudiusuestaduman
I¥oehausiug Bty

LDNENTEND

Champasri, U.,Krittayaphong, R., Kiatchoosakun, S.,
et al. (2024). Door-to-device time and mortality
in patients with ST-elevation myocardial
infarction treated with primary percutaneous
coronary intervention: Insight from real world
data of Thai PCl Registry. Cardiovascular
Diagnosis and Therapy, 14(2), 200-211.

Chimluang, J., Apiratwarakul, K., lenghong, K,
Phothisri, K., & Kotruchin, P. (2023). The
impact of emergency department arrival
time on door-to-balloon time in patients
with ST-segment elevation myocardial
infarction receiving primary percutaneous
coronary intervention. Journal of Clinical
Mediicine, 12(6), 2392.

De Luca, G., Suryapranata, H., Ottervanger, J. P., &
Antrman, E. M. (2004). Time delay to treatment
and mortality in primary angioplasty for
acute myocardial infarction. Circulation,
109(10), 1223-1225. https://doi.org/10.1161
/01.CIR.0000121424.76486.20

Donabedian, A. (1988). The quality of care: How
can it be assessed? JAMA, 260(12), 1743-1748.
https://doi.org/10.1001/jama.1988.034101
20089033

WA aulsieeas

@



21561581575045Uyag I (11Anana) T 40 aUUT 1 oy unTIAY - LwIEY 2569
The Primary Health Care Journal (Central Edition) Vol.40 No.1 January - April 2026

Foo, C. Y., Bonsu, K. O., Nallamothu, B. K, et al. (2018).
Coronary intervention door-to-balloon time
and outcomes in ST-elevation myocardial
infarction: A meta-analysis. Heart, 104(16),
1362-1369. https://doi.org/10.1136/heartjnl-
2017-312517

lbanez, B., James, S., Agewall, S., Antunes, M. J,,
Bucciarelli-Ducci, C., Bueno, H., ... Widim
sky, P. (2018). 2017 ESC guidelines for the
management of acute myocardial infarction
in patients presenting with ST-segment
elevation. European Heart Journal, 39(2),
119-177.https://doi.org/10.1093/eurheartj/
ehx393

Menees, D. S., Peterson, E. D., Wang, Y., Curtis, J. P.,
Messenger, J. C,, Rumsfeld, J. S, ... Gurm,
H. S. (2013). Door-to-balloon time and
mortalityamongpatientsundergoingprimary
PCl. New England Journal of Medicine,
369(10), 901-909. https://doi.org/10.1056/
NEJM0a1208200

Nallamothu, B. K., Normand, S. L. T., Wang, Y.,
Hofer, T. P., Brush, J. E., Messenger, J. C,, ...
Krumholz, H. M. (2015). Relation between
door-to-balloon times and mortality after
primary percutaneous coronary intervention
over time: A retrospective study. The Lancet,
385(9973), 1114-1122. https://doi.org/10.
1016/50140-6736(14)61932-2

Narindrarangkura, P., Srisawat, C., Siribbumrungwong,

B., & Borwornboon, S. (2019). Door-to-balloon
time and factors associated with delayed
door-to-balloon time in ST-segment elevation
myocardial infarction at Thailand’s largest
tertiary referral centre. Emergency Medicine
Australasia, 31(4), 624-630.

Sritara, P., et al. (2008). Registry of Acute Coronary

Syndrome in Thailand (Thai ACS Registry):
Patient characteristics, management, and
clinical outcomes. Journal of the Medical
Association of Thailand, 91(Suppl 3), S1-S10.

The World Medical Association. (2013). World Medical

Association Declaration of Helsinki:Ethical
principles for medical research involving
human subjects. JAMA, 310(20), 2191-2194.
https://doi.org/10.1001/jama.2013.281053

Uadenlinadaszaziaan Door-to-Balloon Time uaswadwsnsadinlugUlsndanieialanedounduyiia STEMI
4 una auddluees AlasunsSnenaag Primary PCl f1lsangunanaiiu 99InUszaiunsvus



