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Abstract

Background: Response time (RT) refers to the duration in minutes from the moment an incident is reported
to the emergency dispatch center until the operational team arrives at the scene. Objective: This study aimed to
investigate the relationship and determine the optimal response time (RT) that most significantly impacts 24-hour
mortality among patients with critical and severe emergency conditions, focusing on emergency medical service
operations within the jurisdictional area of Saraburi Hospital, Thailand. Methods: This explanatory retrospective
cohort study focused on emergency patients who reported incidents via the 1669 hotline or other channels and
were dispatched to advanced life support (ALS) teams using the red code protocol from May 2017 to July 2019,
with 2,500 cases. Data was analyzed and presented with flexible parametric survival analysis to find RT values that
affect the hazard ratio each minute that passes for patients who die within 24 hours. Results: After excluding 179
cases that did not meet the inclusion criteria, the remaining 2,321 cases were analyzed. Among these, 118 cases
resulted in death within 24 hours. The crude HR of RT was 0.97 (95%Cl: 0.94, 1.00, p = .06), while the adjusted HR
was 1.05 (95%Cl: 0.97, 1.14, p=.20). Upon examining RT on a minute-by-minute basis, the adjusted HR was found to
be significantly higher within the first 2 minutes (adjHR) 3.85, 95%Cl: 1.00, 14.79, p = .05) and between 12-16 minutes
(adjHR) 0.40, 95%Cl: 0.18, 0.88, p = .02) - (adjHR) 2.62, 95%Cl: 1.14, 6.03, p = .02)]. The time interval associated with

the lowest hazard risk corresponded to an RT of 7-12 minutes, although this finding was not statistically significant.
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Conclusions: Prolonged RT values were associated with an increased risk of 24-hour mortality, and RTs exceeding

12-16 minutes were significantly correlated with a higher likelihood of death.

Keywords: Response Time, Emergency Medical Service, Hazard ratio, 24-hour death
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1. fhendinsenidnufiiinns liwuime 32 s1e
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Al 2 unugiluanstuneunisaniuauvedlasin1side (study flow)

nsAnwn i explanatory retrospective cohort study Ifﬂsﬁﬁ’mqﬂizaﬂﬁlﬂaa%maﬂaﬂmﬁuﬁuﬁ(izw’hwm
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AIUVDINITIATIEIBNINAT0Y RT sonsideTinnelu 24
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U9 1-20 1960 flexible parametric survival analysis
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MnNnsAnwIThed Il 2,500 518 wugtaedlidn
naiauIY 179 518 Tuduau 2,321 519 Gheidedin
melu 24 Hlusdwou 118 519 (5.08%) FuunaueIns
Fuwdsselisandvelimela 12.75%, melarauni 65%,
9IMsHandon 7.20% wavszauanuidndianas 31.41%
Tasnguermahiluansniign 5 Susuevneglagindiun
(18.57%), Uevisedaunds (15.68%), TN (9.44%), vislnad
(9.05%) wazgURLve (8.53%) ANUE6U %@gaﬁugmﬁm%’u
Fuuseing o Wudamseil 1 uandlidiiuin RT Tunguisen
Fnnelu 24 Frluanduiienssegruuunilungudidedin
agnditdAynieadn arutadodudu 9 nuduneawie, M
ff5851Uv89 on-scene time, fUhefildFugtRvg, auiillsa
Usgddudulsannuduladings, ﬂfjmﬁlﬁ%’umﬁmﬁaudw
MnfuUfoRnstuiiugrusasdilasunsivinanisiedie
fAnme TUsinagdlunguidedinnelu 24 90 Tuvasy
ﬁ transport time, onset time, SBP, DBP, PR, RR, ﬁ'%a%
984 O, saturation kg GCS TunduiideTIndadeenings
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Hsendnnngluy 24 Filaeeailveddyniada

713197 1 Yeyanuguveaileduiu 2,321 euvmddszinvveainsalszianeg q uazladeninettesvestouay

UfuRnsnidumenisunng

A Dead in 24 hr Survive in 24 hr B
N =118 N = 2,109

Male, n (%) 76 (64.4%) 1,188 (53.9%) .03
Age, yrs Mean (SD) 55.02 (£20.19) 55.14 (£21.66) 95
Response time, min Median [IQR] 9 [6,13] 10 [7,15] .03
On-scene time, min Median [IQR] 12 [9,16] 9 [6,12] <.001
Transport time, min Median [IQR] 7 [5,13] 10 [6,15] < .01
Onset to call time, min Median [IQR] 30 [10,60] 90 [30,330] < .001
Distance, km Median [IQR] 51[2,10] 5[2,11] .99
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P Dead in 24 hr Survive in 24 hr el
N =118 N = 2,109

SBP, mmHg Median [IQR] 0[0,110] 132 [112,156] <.001
DBP, mmHg Median [IQR] 0 [0,67] 80 [66,90] <.001
Pulse, beat/min Median [IQR] 0 [0,99] 90 [80,110] <.001
RR, time/min Median [IQR] 0 [0,20] 20 [20,24] <.001
O,saturation Mean (SD) 88.78 (+10.55) 95.41 (+5.77) <.001
GCS, point Median [IQR] 3[3,7] 15 [14,15] <.001

GCS 13-15, n (%) 21 (17.8%) 1,740 (79.0%)

GCS 9-12, n (%) 5(4.2%) 257 (11.7%)

GCS 3-8, n (%) 92 (77.0%) 206 (9.4%)
Trauma, n (%) 39 (33.1%) 302 (13.7%) < .001
Pediatric, n (%) 1 (0.9%) 52 (2.4%) .52
15AUsEIR , n (%)

Hypertension 26 (22.0%) 753 (34.2%) < .01

ACS 9 (7.6%) 230 (10.4%) 44

DM 20 (16.6%) 517 (23.5%) 12

CVA 3(2.5%) 159 (7.2%) .06

Cirrhosis 1(0.9%) 48 (2.2%) 51

CKD 3(2.5%) 127 (5.8%) 21

COPD 2 (1.7%) 81 (3.7%) 44
msvd?{aua'ﬂEmﬂﬁuﬂﬁﬁaﬂﬁizﬁuﬁugm, n (%) 15 (12.7%) 101 (4.6%) <.01
Prehospital life-saving intervention, n (%) 70 (59.3%) 18 (0.8%) <.001

715199 2 WARIAISNTIAUANIEITURTI (hazard ratio) ved RT Tunnsiuiauuulimunuuaraiuaudnsnavestade

Suiiientos
Variable Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
Response time (minute) 0.97 0.94-1.00 0.06 1.05 0.97,1.14 .20

e 2 idefinsannmsaivualudnsdunnudsssunneetaenures RT (crude hazard ratio; (crude
HR) Wudmﬂmﬁﬁlﬂwﬁumaﬂ RT fifievnsannisidedinvesiUionielu 24 flusasunitaz 3% (crude HR) 0.97, 95%Cl: 0.94,
1.00, p = .06) Tuﬂum:ﬁmﬂmuquﬁm%waﬁuaﬂﬁﬁaﬁuﬁLﬁaaﬂﬁaalﬁl,l,ﬁ WA 918 YI9IA16N4 7 VasUURNT Adayay1auTnuIn
Suigauiinumn spiu GCS UssiamvosnmsidugitigdRmmviesitaewdin, lsauszai, naiAsumen iU foRnsseduit
sruuaznslafunsiinanstieTinteuta smuindnsduanudssdunneuiunansenuid (adjusted hazard ratio;
adjHR) ’Lunﬂmﬁﬁlﬁuﬁuﬁuaa RT ndufiunisidedinnnelu 24 daluaundiaz 5% (adj HR) 1.05, 95%Cl: 0.97, 1.14, p = .20)
winsanvFeifiumudssiomadeindenailifdeddymeatiniag
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fiunsdeTinfiunnnin 12-16 ufitulusgradnauedied
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0-1 WAl Aedindies 1 518 Wuitemeeifmeinnieg
lavgauduiigaiinie du 3 Suduvesennsthiuudsly
FideTnlu 24 aludluviasnen RT 2-7 uniifidedin 58%
vouffidedinfiovun (Sununai (31%), guRimne U
(19%) wagmelagnad1uin (14%) Tuieaan RT 7-12 Wil &
HLdeTIn 27% ﬁqu’Lﬁ&J%ﬁ‘mﬁy’mm Junuea (23%), mela
gINdIUIN (19%) wazgURumeueud (18%) Tuaian
RT>12 wiidusuluiifidedin 330% vowideTiniomn
Jununad (22%), melaendrunn (20%) uazihe/sounde

(14%)

ADJUDTED HAZARD RATIO OF RESPONSE TIME

—&— Adjudted Hazard ratio

RT(MIN

' )
>1 >2 >3 >4 >5 >6 >7 >8 >9>10>11>12>13>14>15>16>17>18>19>20

= o | a % ' o aa | oa aa o A I ' ' A
AT 3 LanA1dnTIdIuRNERunTgRensideTinlunaasiundindulunelu 24 $alusdian response FNLANINNINUINSA 1-20

A197197 3 LEAIAOATIAIUANNLEDIOUNTI888191EU (crude HR) WazuwuuUsuNansznuudl (adjusted HR) 71 RT wsaz

YT HLAWITN 1 JUDIUITN 20

Response time Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
> 1 minutes 1.51 0.21, 10.87 .68 0.98 0.13, 7.29 .99
> 2 minutes 0.85 0.44, 0.99 75 3.85 1.00, 14.79 .05
> 3 minutes 1.48 0.60, 3.63 40 3.32 0.99, 2.41 .05
> 4 minutes 1.45 0.73, 2.87 .29 1.90 0.74, 4.87 .18
> 5 minutes 1.29 0.76, 2.20 .35 1.73 0.85, 3.51 .13
> 6 minutes 1.10 0.70, 1.72 .69 1.49 0.79, 2.81 .22
> 7 minutes 0.76 0.51,1.13 .18 0.68 0.39, 1.19 .18
> 8 minutes 0.74 0.51, 1.10 .14 1.06 0.60, 1.87 .83
> 9 minutes 0.70 0.48, 1.03 .07 0.71 0.38, 1.32 .28
> 10 minutes 0.66 0.44, 0.99 .05 0.58 0.27,1.21 15
> 11 minutes 0.66 0.44, 1.00 .05 0.59 0.28, 1.27 18
> 12 minutes 0.66 0.43, 1.02 .06 0.40 0.18, 0.88 .02
> 13 minutes 0.59 0.36, 0.95 .03 0.77 0.34,1.71 .52
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Response time Crude HR 95% ClI p-value Adjusted HR 95% ClI p-value
> 14 minutes 0.54 0.32,0.92 .02 1.35 0.64, 2.86 .43
> 15 minutes 0.62 0.36, 1.07 .09 1.97 0.88, 4.42 .10
> 16 minutes 0.64 0.36, 1.15 14 2.62 1.14, 6.03 .02
> 17 minutes 0.65 0.35, 1.21 A7 2.28 0.94, 5.52 .07
> 18 minutes 0.59 0.28, 1.20 .15 1.78 0.68, 4.72 .24
> 19 minutes 0.57 0.27,1.23 .15 244 0.89, 6.72 .08
> 20 minutes 0.38 0.14, 1.04 .06 1.89 0.55, 6.49 .32
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