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Introduction

Cerebrovascular accident (CVA) is one of the most
significant acute neurological causes of mortality and long-
term disability and also represents a significant socio-
economic burden in Europe, as a significant proportion
of survivors remain with permanent neurological deficits
requiring long-term rehabilitation and supportive care
[1; 2]. In the Czech Republic, CVA is one of the leading
causes of death and disability in the adult population, with
the clinical outcome being largely determined by the time
from symptom onset to the initiation of specific treatment
[3;4].

In ischemic CVA, the therapeutic window for intra-
venous thrombolysis and mechanical thrombectomy is
time-limited, and even within this window, every minute
of delay reduces the likelihood of a good functional out-
come; this principle is illustrated by data showing that
a 15-minute reduction in time to treatment can correspond
to approximately one month of life without significant dis-
ability [5]. However, time urgency also applies to hemor-
rhagic forms, where early diagnosis, adequate transport,
and rapid control of the source of bleeding reduce the risk
of mortality and serious complications [3].

Pre-hospital emergency care is therefore a crucial part
of the stroke care chain, as it influences the speed of rec-
ognition of suspected stroke, minimizes time delays, sta-
bilizes the patient, and ensures proper referral to highly
specialized care centers. In the Czech Republic, the orga-
nization of this care is anchored in the methodological
guidelines of the Ministry of Health of the Czech Republic
and the related network of stroke centers [6; 7].

The COVID-19 pandemic placed unprecedented pres-
sure on the healthcare system, including medical operations
centers and emergency services, and required the introduc-
tion of epidemiological triage, the use of personal protec-
tive equipment, and adjustments to operating procedures,
which could have prolonged some process intervals [8; 9].
At the same time, changes in the search for care and region-
ally variable declines in hospitalizations for CVA have been
described in a number of countries, with the rate of change
depending on the local intensity of the waves, population
behavior, and system organization [10; 11].

The Usti nad Labem Region is involved in the Angels
programme aimed at improving the quality of stroke care,
and its emergency medical services have been repeatedly
evaluated as part of the EMS Angels programme [12].
Nevertheless, it is desirable to quantify whether and to
what extent the pandemic has affected pre-hospital pro-
cesses in patients with suspected stroke in regional condi-
tions, as even relatively small shifts in time can represent
a clinically significant difference in time-critical diagnoses.

The aim of this retrospective study was to analyze
the provision of prehospital emergency care to patients
with suspected stroke in the Usti nad Labem Region during
the first year of the COVID-19 pandemic and to compare
selected time and organizational indicators with the period
one year before the outbreak of the pandemic.

Object, materials and research methods
Design: Retrospective observational comparative

study based on operational dispatch records of the Usti nad
Labem Region Emergency Medical Service (EMS UR).
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Data source and period: Data were obtained from
the internal database of EMS UR (Electronic Patient
Card operating system). The periods under review were
defined as 03/2019-02/2020 (before the pandemic)
and 03/2020-02/2021 (during the pandemic). To describe
trends, the data were further broken down into quarters:
March—May, June—August, September—November,
and December—February.

Population: The analysis included patients for whom
the EMS UR dispatch team was activated due to neurological
symptoms corresponding to suspected CVA and for
whom a probable diagnosis according to ICD-10 160164
was indicated in the documentation (160 subarachnoid
hemorrhage; 161 intracerebral hemorrhage; 162 other non-
traumatic intracranial hemorrhage; 163 cerebral infarction;
164 stroke not specified as hemorrhage or infarction).

Monitored indicators: The following were evaluated:
(1) the interval for processing the call by the medical
operations center, (ii) the EMS response interval (from call
receipt to the arrival of the first response team), (iii) time on
site (from arrival on site to the start of transport) (Figure 1).
The number of patients, age, and proportion of calls during
the day (6:00 a.m.—6:00 p.m.) and at night (6:00 p.m.—6:00
a.m.) were also evaluated. The definitions of the intervals
were based on EMS quality indicators [13].

Missing data: Due to incomplete documentation,
9 records were excluded from the analysis of time intervals
(7 before the pandemic; 2 during the pandemic); all records
were included in the descriptive analyses of the number
of patients and age.

Statistical analysis: Continuous variables were
described by mean and standard deviation and also by
median. The normality of the distribution was assessed
using the Shapiro-Wilk test; the two-tailed Wilcoxon

Call processing
mterval by dispatch
center

e

Response interval

rank-sum test was used to compare age and time intervals
between two independent periods. The comparison
of the number of patients between periods was performed
using the chi-square test of independence. Differences
in the proportion of day/night calls were evaluated using
the two-proportion test. The level of statistical significance
was set at alpha = 0.05. The analysis was performed in R
(version 4.5.1) and Microsoft Excel.

Ethical aspects: The study was conducted with
the consent of the management of the EMS UR. Only
anonymized data without direct or indirect patient
identifiers were processed.

Research results

A total of 1.783 EMS UR calls for patients with
suspected CVA were included in the analysis, of which 917
were in the pre-pandemic period and 866 in the first year
of the pandemic, corresponding to an absolute decrease
of 51 cases (-5.6%); however, the difference in the number
of patients was not statistically significant (p = 0.488).
The number of calls in each quarter was relatively balanced
in both periods (Graph 1, Table 3).

The age structure of patients did not differ between
periods: the average age was 71.4 + 12.7 years before
the pandemic and 71.8 £ 12.3 years during the pandemic,
with a median of 73 years in both groups; the difference
was not statistically significant (p = 0.785). The 70-79 age
group dominated in both periods (Table 1).

Analysisoftime intervals (after excluding 9 incomplete
records) showed a prolongation of the EMS response
interval during the pandemic: the median increased from
11:03 to 11:57 (+54 s; p<0.001) and the mean from 12:17 +
5:31 to 13:11 + 5:30. Similarly, the call processing interval
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Number of patients with suspected stroke treated by the UK
Emergency Medical Service

Number of patients
w1
o

e\ ear before the pandemic
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Graph 1. Number of patients with suspected CMP

Source: own.

by the medical operations center was prolonged: the median
from 2:44 to 2:58 (+14 s; p < 0.001) and the mean from
3:29 + 3:23 to 3:46 £ 3:00. In contrast, the time on site did
not differ between periods (median 22:00 in both periods;
p = 0.362; Table 2).

The proportion of calls made during the day was
stable (73.5% before the pandemic vs. 74.6% during
the pandemic), corresponding to approximately 674/917
and 646/866 calls; statistical comparison showed no

Discussion of research results

In this retrospective analysis of regional emergency
medical service dispatch data from the Usti nad Labem
Region, we did not find a statistically significant
change in the number of patients with suspected stroke
in the first year of the COVID-19 pandemic compared to
the pre-pandemic period, even though the absolute number
of dispatches decreased slightly. This picture is consistent

significant difference (p = 0.598).

with some

international observations

showing that

Table 1
Age distribution of patients with suspected stroke (percentage)
Age category Before the pandemic (%) Pandemic (%)
Up to 29 0.44 0.46
30-39 1.31 0.81
40-49 5.89 3.93
50-59 6.87 10.62
60—-69 22.57 22.06
70-79 37.4 35.1
80-89 20.5 22.29
90 5.02 4.73
Note: The proportions are expressed as a percentage of the total number of dispatches in the given
Table 2
Summary of main time intervals (total values for the period)
Indicator Before the pandemic During the pandemic p-value
(03/2019-02/2020) (03/2020-02/2021)
Number of patients, n 917 866 0.488
Age (years), mean + SD; median 71.4+12.7;73 71.8+12.3;73 0.785
EMS response interval, mean = SD 12:17 + 5:31 13:11 £5:30 <0.001
EMS response interval, median 11:03 11:57 <0.001
Call processing interval, mean = SD 3:29 +3:23 3:46 + 3:00 <0.001
Call processing interval, median 2:44 2:58 <0.001
Time on site, mean + SD 23:31+£9:03 23:53+£9:11 0.362
Time on site, median 10:00 10:00 0.362
Daytime trips (6:00-18:00), % 73.5 74.6 0.598
Nighttime trips (6:00 p.m. to 6:00 a.m.), % 26.5 254 0.598
Note: Time data are given in min.sec format.
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Table 3
Time intervals by quarter (mean + SD and median). Before the pandemic (03/2019-02/2020)
Indicator 03 06 09 12-02 Total
Number of patients n 210 215 240 252 917
EMS response interval | Average + SD 11:58 +5:07 12:13 £ 5:27 12:51 +£5:52 12:06 + 5:32 12:17 +5:31
EMS response interval Median 10:46 11:23 11:41 10:41 11:03
Call processing interval | Average + SD 3:19+2:03 3:28 £ 3:05 3:34 +£3:54 3:35+3:58 3:29 +£3:23
Call processing interval Median 2:54 2:37 2:42 2:46 2:44
Time on site Average + SD | 24:37 +9:46 22:13 + 7:45 22:58 £ 8:10 | 24:12+10:05 | 23:31 +9:03
Time on site Median 10:00 9:00 p.m. 10:00 11:00 10:00
During the pandemic (03/2020-02/2021)
Indicator 03 06 09-11 12-02 Total
Number of patients n 213 219 218 216 866
EMS response interval Average £ SD | 13:14 +£5:22 12:57 + 4:57 13:11 £+ 6:04 13:22 +£5:29 13:11 £ 5:30
EMS response interval Median 12:12 11:50 11:44 12:08 11:57
Call processing interval Mean + SD 3:41 + 3:06 3:54+3:18 3:46 + 3:04 3:43 +£2:29 3:46 + 3:00
Call processing interval Median 2:54 3:02 2:53 3:03 2:58
Time on site Average + SD | 24:31 + 9:58 23:07 £ 9:21 24:14 + 9:25 23:38 + 7:50 23:53 +9:11
Time on site Median 11:00 9:00 10:00 11:00 10:00

Note: Quarters are defined as March—May, June—August, September—November, and December—February. Times are given in min:sec

format.

declines in the use of acute care were often time-limited
and regionally variable, with case numbers normalizing
in some systems after the initial wave [10; 14].

In terms of process indicators, we found statistically
significant increases in two intervals that mainly reflect
the dispatch and logistical burden on the system:
the response interval increased by a median of 54 seconds
and the call processing interval by 14 seconds. Although
these differences are relatively small in absolute terms,
their consistency across quarters supports the interpretation
of a systemic change rather than random variability.
The literature describes extensions of prehospital intervals
ranging from tens of seconds to minutes, the magnitude
of which is usually determined by the organization
of the system, the intensity of waves, the availability
of crews, and the requirements for epidemiological triage
and the use of protective equipment [15; 16; 17].

In contrast, on-scene time remained stable in our
sample, suggesting that emergency response teams were
able to adapt their clinical procedures at the scene without
prolonging pre-transport times, even under conditions
of increased safety requirements. Some studies describe
similar stability in on-scene time, while others report
prolongation associated mainly with the use of personal
protective equipment and more complicated organizational
coordination [18; 19].

From a practical point of view, our findings support
the interpretation that the most vulnerable part of the pre-
hospital chain in crisis situations may be dispatch and arrival
processes, i.e., the phases in which the burden of increased
call volume, triage algorithms, and logistical constraints,
while actual clinical care on site may remain relatively
stable if the system is sufficiently standardized and crews
are prepared for changes [8; 13].

From a clinical relevance perspective, it is essential
to recognize that in CVA, time to treatment is a critical

determinant of outcome, and therefore even relatively
small systemic shifts can mean a shift in the availability
of specific treatment for some patients, especially at the edge
of therapeutic windows; At the same time, however, it is true
that a significant part of the total delay often occurs before
the activation of the EMS, i.e., in the interval between
the onset of symptoms and the call to the emergency line,
which could not be evaluated in our data [5; 10].

Prospects for further research

Future research should focus on a comprehensive
evaluation of the entire stroke care pathway, including
the interval from symptom onset to activation
of the Emergency Medical Service, hospital admission,
and initiation of definitive treatment. Multicentre studies
involving different regions and healthcare systems are
also warranted to verify the generalisability of the present
findings and to identify organisational factors that may
improve the resilience of pre-hospital stroke care during
future public health emergencies.

Conclusions

In the Usti nad Labem Region, the first year
of the COVID-19 pandemic was associated with a slight
but statistically significant increase in the response time
ofthe EMS and the time taken to process calls by the medical
operations center for patients with suspected stroke, while
the time spent on site, age structure, and distribution
of calls by time of day remained stable.

The results show good resilience of the pre-hospital
system, but also suggest that during periods of exceptional
workload, it is appropriate to target optimization measures
primarily at dispatch and logistics processes, which appear
to be the most sensitive to system overload.
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Purpose is to evaluate the impact of the first year of the COVID-19 pandemic on selected temporal and organizational parameters
of prehospital emergency care for patients with suspected stroke in the Usti nad Labem Region by comparing system performance
before and during the pandemic.

Materials and Methods. A retrospective observational study was conducted using data from the Electronic Patient Record
system of the Usti nad Labem Region Emergency Medical Service. Patients with suspected stroke (ICD-10 codes 160-164) treated
between March 2019 and February 2021 were included. Two 12-month periods were compared: pre-pandemic (March 2019—February
2020) and pandemic (March 2020—February 2021). Primary outcomes were dispatch call-processing time, response time, and on-scene
time. Statistical analyses were performed in R (version 4.5.1) using the Wilcoxon rank-sum test, chi-square test, and two-proportion
test (o= 0.05).

Results. A total of 1.783 emergency calls were analysed (917 pre-pandemic, 866 pandemic). No significant differences were
found in the number of patients (p = 0.488), median age (73 years; p = 0.785), or distribution of calls by time of day (p = 0.598). During
the pandemic, median response time increased from 11:03 to 11:57 (p <0.001), while dispatch call-processing time increased from 2:44
to 2:58 (p < 0.001). On-scene time remained unchanged at 22:00 minutes (p = 0.362).

Conclusions. The prehospital emergency care system remained resilient during the COVID-19 pandemic. Although dispatch and
response times increased slightly, stable on-scene times indicate effective adaptation of emergency medical teams. Dispatch centres
appear to be the most vulnerable component of the prehospital stroke care pathway and should be prioritised in future emergency
preparedness planning.

Key words: stroke, COVID-19, prehospital emergency care, emergency medical services, response times.
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Mera. Lle peTpocneKTHBHE JOCITIPKEHHS MAJIO Ha METi OLIIHUTH BILIMB nepiuoro poky nanaemii COVID-19 Ha okpemi yacoBi
Ta OpraHi3amiifHi MapamMeTpH AOJTiKapHSIHO! HEBIAKIAIHOI IOMOMOTH MaIlieHTaM i3 MiJ03poio Ha iHCYIBT y perioHi Ycri-Haa-JlabGem.
3 oAy Ha Te, IO Yac € KPUTUIHUM YHHHUKOM, SIKUIT BU3HAYAE MTPOTHO3 Ta SKICTh )KUTTS Y JIKYBaHHI 1HCYIBTY, OyJI0 BKpail BaXKITHBO
KUIBKICHO OIIIHUTH HOTEHILIHHI 3aTPHUMKH B JIAHLIOTY JOMIKapHAHOI gomoMoru. JlocmimkeHHs Oyao 30cepeIkeHO Ha MOPiBHSIHHI
e(EeKTUBHOCTI CHCTEMH B TIEPi01 HAJ3BUUARHOTO SITiIEMiOJIOTiYHOTO HABAHTAXKEHHSI 31 CTAHIAPTHUMH OTIEPALIAMH, IO 31 HICHIOBAIUCS
JI0 KPH3H, 3 ypaxyBaHHIM creludiTHuX 0coOIMBOCTEH periony, skuii Oepe akTHBHY yJacTb Y MDKHAPOJHUX IIPOrpaMax 3 MiJABUIICHHS
SIKOCTI JIOTIOMOTH Y pa3i iHCYIIBTY.

Marepianu Ta Mmetoau. byio npoBeneHo peTpocnekTuBHE, o0cepBamiiHe, HOPiBHIBHE TOCITIKEHHS 3 BUKOPUCTAHHAM JaHUX
i3 CHCTEMH ENICKTPOHHUX MEAMYHHUX KapTok CiyxOHM eKCTpeHoi MemuduHOi JAomoMord YcTi-Hana-Jlabemchkoro kparo. Jlo BHOIpKH
JIOCITIJKEHHS YBIMIIUIH MAI[IEHTH, JT0 SIKKX OyJI0 HAIpaBJIeHO OpHra Ty IBUIKOI IOTIOMOTH Y€pe3 CHMITTOMH, IO BiJIIIOBIIAI0Th JIiarHO-
3aM MKX-10 160-164. Anaii3 nopiBHsB 1Ba 12-MicsuHi niepioan: gomanaeMiunauii (6epezens 2019 p. — mroruit 2020 p.) Ta maHAEMId-
Huit (6epesens 2020 p. — motuid 2021 p.). OCHOBHUMH NOKa3HUKAMH, IO BiACTEXyBaiucs, Oy yac 0OpOOKH BUKIUKY MEIHYHUM
JMCTIETYEPCHKUM LIEHTPOM, 3arajlbHUi Yac pearyBaHHs Ta yac nepeOyBaHHs Opurany Ha Micui mozii. Jlo BTOpHHHUX IOKa3HHKIB HaJle-
JKaly ieMorpadivHa CTpyKTypa Ta po3MOAii BUKIUKIB y yaci. J[eB’sTh 3amuciB OyJ0 BUKITIOUEHO 3 YACOBOTO aHANI3y Yepe3 HEMOBHY
JnokyMmeHTario. CTaTHCTHYHUH aHali3 Oyno mpoBeneHo B mporpami R (Bepcis 4.5.1) i3 BUKOPHCTaHHSAM TecTy CyMH paHTiB Binkok-
COHa, TECTY Xi-KBaJpar Ta TECTy ABOX MPOMOPLIH, IPH IOMY PiBEHb 3HAYYIIOCTI OyJI0 BCTAHOBJIECHO Ha piBHi o = 0,05.

Pesyabrarn. 3aranbHuii Habip gaHUX ckiagaBcs 3 1 783 BUKIIMKIB MIBHKOT OMIOMOTH, 3 AkuX 917 HapiluuyM B 1onaHAeMiyHAI
niepiof, a 866 — mij yac manaemii. He Gys10 BUSBIICHO 3HAYYIIIOTO 3MEHIIICHHS KITBKOCTI MAIIEHTIB, SIKUM HaaaHo nornomory (p = 0,488),
a00 IXHBOTO BIKOBOTO PO3MOJLTY, OCKIIBKH MeiaHHHH BiK 3aJHIIaBCsS cTabUIBHUM Ha piBHI 73 pokiB B 000x mepiomax (p = 0,785).
OpHak 4acoBi TOKa3HUKH MPOJAECMOHCTPYBAIH OYE€BUIHE MMOJOBKEHHA. MeniaHHNH yac pearyBaHHs 30unbpmmBes 3 11:03 mo 11:57, oo
CTaHOBUTH 3pocTanHs Ha 54 cexynau (p < 0,001). Ananoridno 4ac 0OpoOKH BUKIHKY AUCTIETYEPCHKUM LEHTPOM 3pic 3 2:44 o 2:58
(p <0,001). HatomicTh uac, mpoBeeHNI OpUraor0 Ha MICIIi MOil, He 3a3HAB CTATUCTHYHO 3HAYYIIUX 3MiH, 3AJTUIIAIOYHCH HA PiBHI
menianu 22:00 B o6ox mepiogax (p = 0,362). Lle cBigunTh, 0 NaHAEMisS He Majla HETAaTHBHOTO BIUTMBY Ha KIIIHIYHY poOOTY Ha MicIi
mozii. YacTka BUKIUKIB Y IEHHUH Ta HIYHHI Yac TAKOXK 3aJIUIIANacs cTabiibHOK 0e3 3HauHHuX KoimBaHb (p = 0,598).

BucnHoBku. Cuctema IoJiKapHIHOI JONOMOTH B perioHi Ycri-Han-JlabeM mpoaeMoHCTpyBajia BUCOKY CTIMKICTh MiJ Yac MaH-
nemii. Xova yac AUCTIEeTUYCPU3allil Ta pearyBaHHs 30UIbIINBCS HA IECATKH CEKYHJ Yepe3 JIOTICTUYHI HAaBAHTAKCHHS Ta BUKOPUCTAHHS
3ac00iB IHAMBITYaNbHOTO 3aXUCTY, CTAOUIBHUI Yac rnepeOyBaHHS HA MicIi MOAIT CBIMYNTH PO HpodecioHani3M Ta CTaHJapTH3ALII0
KIiHIYHEX npoueayp. Lli pe3ynbraTi BKa3yroTh Ha TUCTIETYCPCHKi HEHTPH SIK Ha HAHOLIBII BPA3IIHBY JIAHKY, IO CBITYHTH PO HEOOXia-
HICTh HaJaTH iM NPIOPUTET y MalOyTHROMY IUTaHYBaHHI il y HaJ3BUYalfHUX cUTyalisx. He3akatoun Ha HE3HAUHI 3aTPUMKH, TOCTYII
JI0 HeBIJIKJIaIHOT IONOMOTH Y pa3i iHCYJIbTy OyB yCHilIHO 3a0e3IeueHuil y BCbOMY perioHi.

Kuarwuosi cioBa: incynst, COVID-19, nonikapHsHa HEBIJKIIaJHA JOTOMOTa, CIYX0H EKCTPEHOT MEIMYHOI JOTIOMOTH, Yac pea-
T'YBaHHS.
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