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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

This study analyzes Emergency Medical Services (EMS) call
trends and demographic changes from 2020 to 2024. During
this period, a total of 2,469,283 EMS calls were registered,
with sharp increases in 2021 and subsequent stabilization in
later years. The number of daily calls rose by 52% in 2021
compared to 2020, with smaller growth in 2022 and 2023.
A notable decline of 12.7% was observed in the first half of
2024. Response times also lengthened across the study period,
increasing from 15.05 minutes in 2020 to 16.56 minutes in
2024. Time spent from request to completion decreased initially
in 2021 but increased again in 2023 and 2024, with the longest
average time of 1:16:46 in 2024. The study also found that
call patterns fluctuated by day of the week, with Mondays
consistently showing the highest call volumes and Fridays the
lowest. Gender analysis revealed that both the male and female
populations grew, with men increasing by 80.6% and women
by 61.1% between 2020 and 2023. Although women initially
outnumbered men, the gender gap narrowed over time. The
7-18 age group saw the most significant growth, especially in
2021-2022. The findings highlight a significant strain on EMS
services due to increasing demand and worsening response
times, exacerbated by the COVID-19 pandemic. These insights
can guide resource allocation and service improvements to meet
the growing healthcare demands.

Key words. Emergency medical services, EMS call trends,
response times, demographic changes, COVID-19 impact.

Introduction.

The COVID-19 pandemic caused a significant increase in
Emergency Medical Services (EMS) calls globally [1-5]. Some
regions, like Israel, reported an astronomical 1900% increase in
EMS calls during the pandemic’s peak months. This surge put
immense pressure on EMS dispatch centers and led to delays in
response times. For example, in NYC, EMS calls rose to more
than 50% above normal levels [6], while in Northern Italy,
EMS calls spiked by 440%. The call volumes overwhelmed
dispatch centers and strained the system’s ability to respond to
all emergencies efficiently [7].

The increase in EMS call volumes caused significant delays
in response times across several cities. Ambulance response
times rose by several minutes in locations like Tijuana, Mexico,
and New York City. In Copenhagen, EMS operators were
overwhelmed, leading to a fivefold increase in the time taken
to answer calls. This strained system resulted in increased
mortality for time-sensitive cases, including stroke and cardiac
arrest [6].

The elderly population, in particular, exhibited a marked shift in
EMS call patterns, with impaired consciousness and respiratory
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distress replacing cardiovascular issues as the most common
reasons for EMS dispatches [8]. Older adults, particularly
those aged 60 and above, were disproportionately affected by
the pandemic. Several studies noted a marked increase in EMS
calls related to respiratory issues, impaired consciousness,
and other complications in elderly patients. For example,
a study in Eastern Iran noted that during the pandemic, calls
for cardiovascular emergencies among elderly patients were
overtaken by COVID-19-related symptoms such as respiratory
distress and loss of consciousness [9]. Several studies identified
that men were more likely than women to be aware of and
use EMS services during the pandemic. In Saudi Arabia, for
example, 61.2% of EMS users were men, compared to 38.8%
of women. This gender disparity could be influenced by various
factors, including traditional gender roles, differences in health-
seeking behaviors, and possibly greater occupational exposure
to risks such as accidents or exposure to COVID-19 in certain
male-dominated professions [10].

On 13 March 2020, Kazakhstan imposed its first state of
emergency, restricting movement between cities, suspending
public transportation, and closing non-essential businesses [11].
The emergency services in Kazakhstan played a crucial role in
the country's response to the COVID-19 pandemic. They were
involved in both direct medical response and broader logistical
efforts to control the spread of the virus and mitigate its impact.
Like many countries, Kazakhstan faced challenges with its
emergency response capacity. Emergency services were at
times overwhelmed by the surge in cases, particularly during
the peak of the pandemic. Ambulance services faced delays, and
hospitals had to cope with resource shortages. This study aimed
to investigate the patterns of EMS call rates in Kazakhstan,
Astana from 2020 to 2024, before and after COVID-19.

Materials and Methods.

Data was extracted from automated system used by the Astana
ambulance station: ADIS information system. The primary data
source for this analysis is EMS call records from March 2020
to st half of the year 2024. The data was categorized by year,
day of the week, and time periods, with a focus on several key
metrics: total calls, daily call averages, response time, and time
to complete calls. Data points were collected across all days of
the week to analyze patterns and trends specific to weekdays
versus weekends. Special attention was given to changes before
and after the height of the COVID-19 pandemic in 2021.

To analyse response time, we studied two indicators, where
arrival at the scene: the time from the moment a call is received
by the ambulance dispatch until the EMS team arrives at the
casualty. Time from call arrival to hospitalization: the time
from the moment the call is received by the ambulance dispatch
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until the casualty is transported to an inpatient medical facility,
which means call from the moment of request to the moment of
its completion.

The analysis is based on demographic data. The data includes
gender-specific population counts for males and females across
different age groups. This data tracks growth rates, median age
changes, and shifts within specific age categories (0-6, 7-18, 19-
65, 65+).

We employed IBM SPSS Statistics 23 to analyze the data.
Descriptive statistics, including frequency, percentages, means,
and standard deviations, were used to characterize the call
volume across the different time periods. To assess differences
in call volume between groups, independent sample t-tests
were conducted. A p-value of less than 0.05 was considered
statistically significant.

Results and Discussion.

For the years 2020-2024, the following calls are registered at
the SMP stations: 438,885 calls in 2020; 665,018 calls in 2021;
730,951 calls in 2022; 743,544 calls in 2023 and 329,770 calls
in 2024 (1st half of the year) respectively. A total of 2,469,283
calls were received by the EMS service during the study period.

For the period in 2020, the number of daily calls was 1202, in
2021 the daily figure of calls was 1823 which is an increase of
52% compared to the period in 2020. As for the daily figure, in
2022 the daily figure was 2003, an increase of 9.9% compared
to 2021. In 2023, the daily EMS was 2,037 times, which is a
prevalence of 1.7% compared to 2022. The daily figure for 2024
is 1,807 which is 12.7% lower than 2023. In general, there is
a trend of increasing number of EMS calls by year. A sharp
increase in the number of calls occurred in 2021, then the daily
call rate shows a decrease in the number of calls in 2024. At
the time prior to 2020 the arrival time to the scene was 15.05
minutes, while in 2021 it was 15.35 minutes and in 2022 this
figure is - 15.40 minutes. In 2023, the SMS response time was
16.12 minutes, while in 2024, the time of arrival at the scene
of an accident increased by 16.56 minutes. There is a trend of
increase in SMS response time by the years under study. The
total increase was 01.85 minutes. The analysis of the time spent
on the call from the moment of request to the moment of its
completion showed that the average time spent on the call in
2020 was 1:03:33 minutes, in 2021 54:05 minutes, which is
by 09:28 minutes less compared to 2020. In 2022, the figure
is 51:08 minutes, a decrease of 03:03 minutes compared to
2021. In 2023, there is an increasing trend in the time per call
from the time of contact to completion and was 56:38 minutes,
which is 05:30 minutes more than 2022. In 2024, there is an
increasing trend of 1:16:46 minutes. In general, at the beginning
and at the end of the study period, the time spent on the call
from the moment of contact to the moment of its completion
showed the maximum data, in other years there is a decrease in
this indicator.

By day of the week, the dynamics of SMS calls: Monday
from 2020 to 2021 there is an increase of 48% (from 65,277 to
96,857). From 2021 to 2022 there is also an increase of 11.9%
(from 96,857 to 108,423). From 2022 to 2023, 1.8% (from
108,423 to 110,410) more calls were made on a given day of
the week. Tuesday from 2020 to 2021 there is a 53% increase
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(from 61,725 to 94,708). From 2021 to 2022, there is also a
10.3% increase in calls (from 94.708 to 104.421). From 2022 to
2023, 0.6% (from 104.421 to 105.044) more calls were made on
a given day of the week. Wednesday from 2020 to 2021 there
is a 53% increase (from 62,827 to 96,260). From 2021 to 2022,
there is also a 7.1% increase in calls (from 96,260 to 103,071).
From 2022 to 2023, 2% (from 103,071 to 105,143) more calls
were made on a given day of the week. Thursday from 2020
to 2021 shows a significant increase of 47.7% (from 63,168 to
93,300). From 2021 to 2022, there is also a 9.5% increase in
calls (from 93,300 to 102,206). From 2022 to 2023, 1.8% (from
102,206 to 104,095) more calls were made on a given day of
the week. On Friday in 2020 compared to 2021, 52.7% (from
61,552 t0 93,971) more calls for EMS assistance were made on
Friday. An 8.1% increase in calls (from 93,971 to 101,575) was
also seen from 2021 to 2022). From 2022 to 2023, 0.6% (from
101.575 to 102.169) more calls were made on a given day of
the week. Saturday From 2020 to 2021, there is a significant
increase of 52.3% (from 61.043 to 92.959) more EMR calls.
From 2021 to 2022, there is also a 12.4% increase in calls (from
92,959 to 104,513). From 2022 to 2023, 0.7% (from 104.513
to 103.809) more calls were made on a given day of the week.
Sunday also shows an increasing trend in EMS calls across all
years, so from 2020 to 2021 there is a significant 53.3% increase
in EMS calls (from 63,289 to 97,016). From 2021 to 2022, there
is also a 10% increase in calls (from 97.016 to 106.805). From
2022 to 2023, 5.8% (from 106.805 to 112.966) more calls were
made. Overall, from 2020 to 2023 there was a steady increase
on all days of the week.

The most frequent EMS occurred on Monday (65,277 cases)
for 2020, with the lowest number of call-outs occurring on
Saturday (61,043 cases). In 2021, EMS were more frequently
sought on Sunday (97.016 calls) compared to Saturday where
the number of calls was 92.959. 2022 the most frequent EMS
cases occurred on Monday (108,423 cases) and the minimum
number of calls occurred on Friday (101,575 cases). Sunday
2023 produced the maximum number of calls for EMS (112,966
cases) and the lowest number of calls occurred on Friday
(102,169 cases). In 2024 (H1), the maximum calls are made on
Monday (48.702 cases) and the minimum on Friday (46.075 cases).
Analysing call trends by day of the week shows that Monday
consistently has the highest values. Friday most often shows the
lowest values, indicating that there are fewer calls on that day.

Key findings: Monday is the most active day in terms of referrals
across all years. This may indicate that the beginning of the week
is associated with higher levels of activity. Studies in various
industries indicate that the beginning of the week is associated
with higher levels of operational activity, which gradually
decrease as the week progresses. This research highlights how
call centers often experience higher call volumes at the start of
the week, affecting workload and staffing considerations [12].
Systematic review article explores the effect of ‘end of week’ on
patient outcomes in acute care services. The authors found that
hospitalisations and related activity decrease towards the end of
the week, particularly on Fridays, which may influence patient
outcomes [13]. Trends show that activity is consistently higher
at the beginning of the week and decreases markedly towards
the end of the week (Table 1 and Figure 1).



Table 1. Call statistics.

. . . 2024
Variable 2020 2021 Difference 5, Difference ), Difference | ¢ patf of
(%) (%) (%)
the year)
Number of calls General 438 881 665018 51.5% 730951 9.9% 743 544 1.7% 329770
Daytime 1202 1823 51.5% 2003 9.9% 2037 1.7% 1807
Arrival at the scene (min/s) 15:05 15:35 00:30 15:40 00:05 16:12 0:32 16:56
Time from call receipt
to hospital admission to 1:03:33 54:05 09:28 51:08 03:03 56:38 05:30 1:16:46
inpatient care
Day of the week
Monday 65277 96857 48% 108423 11.9% 110410 1.8% 48702
Tuesday 61725 94708 53% 104421 10.3% 105044 0.6% 47062
Wednesday 62827 96260 53% 103071 7.1% 105143 2% 46718
Thursday 63168 93300 47.7% 102206 9.5% 104095 1.8% 46465
Friday 61552 93971 52.7% 101575 8.1% 102169 0.6% 46075
Saturday 61043 92959 52.3% 104513 12.4% 103809 0.7% 46127
Sunday 63289 97016 53.3% 106805 10% 112966 5.8% 48657
Trends of Values Over the Years by Day of the Week
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Figure 1. Graph of the dynamics of calls for EMS by days of the week.

Notably, there was a significant spike in EMS call volume in
2021, which was consistent with data showing how COVID-19
impacted EMS services globally [14-17]. Many agencies
experienced unprecedented pressures with increased call
volumes, reduced budgets, and strained personnel [18].

One notable trend is the significant increase in EMS call
volumes during specific periods, particularly seen in 2021
compared to previous years. This mirrors global findings where
EMS services experienced heightened demand, especially during
and following the COVID-19 pandemic. For instance, a study in
Saudi Arabia showed a sharp rise in emergency calls during the
pandemic, further straining response times and system capacity
[10]. Another study emphasized the geographical disparities
in EMS response times, highlighting that urban areas typically
experience shorter response times compared to rural regions,
where delays can lead to worse patient outcomes [19].
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Response times have been increasing globally, and this is
consistent with the trend seen in our data. In several studies,
response times were shown to correlate with worse outcomes,
particularly in life-threatening emergencies such as cardiac
arrest [20].

When analysing EMS call trends by day of the week, consistent
patterns emerge across various studies and datasets. Mondays
often show the highest volume of calls, which aligns with our
observation that emergencies peak at the beginning of the week.
This could be due to a variety of factors, including increased
workplace activities or individuals seeking medical care after
delaying non-emergent issues over the weekend.

In contrast, Fridays or weekends, particularly Saturdays, tend
to show lower call volumes, as people are less likely to seek
non-urgent medical assistance or as businesses and schools are
closed, reducing accidents and other emergencies.



For example, a report from NEMSIS (the National EMS
Information System) shows similar findings, highlighting
peaks in emergency calls at the start of the week and fewer
calls towards the end [21]. Moreover, other studies analysing
EMS demand indicate that service needs fluctuate throughout
the day and week, with certain days like Monday seeing higher
call volumes [22]. This trend is consistent across different
geographic regions and years, further supporting the notion of
higher activity at the start of the week.

By understanding these patterns, EMS agencies can better
allocate resources during peak demand times, such as Monday
mornings, while adjusting staffing for slower periods like the
weekends [23].

Patient demographics and referral patterns.

Analysis of the change in the number of men and women
from 2020 to 2023 showed the following: the number of men
increased by 80.6%, the number of women increased by 61.1%.
The increase in the number of males was significantly higher
than that of females during this period. The baseline values
show that initially the number of women was greater than the
number of men in all years. For example, in 2020, there were
approximately 34% more females than males. An analysis of
the change in the number of men and women by year shows the
following key points: a sharp increase in 2020-2021, where the
number of men increased by 59.7% and the number of women
by 45.5%. There is further moderate growth in 2021-2022, with
an increase of 11.6% for males and 8.5% for females. Between
2022 and 2023 there is a slowdown in growth, with males
increasing by just 1.4% and females by 2%. The data shows
that the median age of the population decreases from 35.4 years
in 2020 to 29.5 years in 2022 and then begins to rise to 31.9
years in 2024. Analysis of the 0-6 years age group for males
and females showed the following trends: from 2020 to 2021
there was a 76.8% increase in males and a 42.3% increase in
females, from 2021 to 2022 there was a significant increase
in both males (53.3%) and females (71.1%). Small decreases
in males (-10.6%) and females (-2.4%) occurred from 2022
to 2023. In 2024 (1st half of the year), males were 34748 and
females 23946. An analysis of the 7-18 age group for males
and females showed the following trends: from 2020 to 2021
there was a significant decrease in males (-39.4%) and females
(-57.8%). From 2021 to 2022, there was a rapid increase in
both males (+358.9%) and females (+477.9%). From 2022 to
2023, the dynamics shows a slight increase in the number of
men (+9.6%) and women (+15.4%). In 2024 (1st half of the
year) men prevailed and made up 14319, women 11770. An
analysis of the age group 19-65 for males and females showed
the following trends: from 2020 to 2021, the number of males
increased by 7.9 per cent and females by 24.3 per cent. There is
an increase in both males (19.2%) and females (9.6%) from 2021
to 2022. From 2022 to 2023: The number of males increased by
14.3% and the number of females decreased slightly (-0.5%).
In 2024 (H1), females (77949) predominate in this return group
compared to males (41832). Analysing the 65+ age group for
males and females showed the following trends: from 2020
to 2021, males increased sharply by 330.5% and females by
245.0%. From 2021 to 2022 there is a strong decline in both
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males (-70.3%) and females (-60.4%). The trend shows a slight
increase in males (+2.9%) and females (+1.7%) from 2022 to
2023. %). In 2024 (1H), the number of women (14578) in this
return group has doubled compared to men (7517). In general,
the data show that the age group 7-18 years showed the greatest
increase in numbers for both males and females.

The analysis of gender trends from 2020 to 2023 shows
significant growth in both male and female populations, with a
faster increase among males. Specifically, the male population
grew by 80.6%, while females increased by 61.1%. Despite this,
women remained the larger group across all years, though the
gender gap has been narrowing, especially in certain age groups.

This shift mirrors broader global and U.S. trends. For
example, the U.S. Census Bureau reports similar changes, with
males making up a larger share of younger age groups, while
women predominate in older age groups due to their longer
life expectancy. In the U.S., the sex ratio for children under 18
was 104 boys per 100 girls in 2020, while for adults over 65,
the ratio dropped to 56 men per 100 women, largely because
women tend to live longer than men [24].

In addition, the data shows the median age of the population has
fluctuated. The U.S. population is generally getting older, with
the median age rising due to a combination of lower fertility rates
and increased life expectancy. The shifts in age distribution can
have significant social and economic implications, particularly
regarding healthcare, caregiving, and workforce demographics
[25-27].

During the COVID-19 pandemic, EMS systems globally
experienced significant changes in call volumes and patterns,
including differences based on gender [28-30]. Studies have
shown that the pandemic increased the demand for EMS
services due to factors like respiratory distress and cardiac-
related issues, but the impact varied across genders.

For instance, men were more likely to call EMS services during
COVID-19 for severe health issues, such as cardiac arrests and
respiratory distress. This aligns with higher rates of severe
COVID-19 complications in men, who were more vulnerable
to life-threatening symptoms. Men’s risk factors, such as higher
rates of smoking and cardiovascular issues, contributed to more
frequent calls during this period [31].

Women, on the other hand, had a smaller but consistent increase
in EMS calls, particularly related to non-COVID emergencies,
mental health crises, and domestic issues, which escalated
during lockdowns. The pandemic’s indirect effects, like
mental health stress and reduced access to regular healthcare,
disproportionately affected women (Table 2 and Figure 2) [32].

Conclusion.

The results of the study have revealed significant differences
in EMS trends, which are in line with numerous international
studies. Monday is the most active day in terms of referrals
across all years. This may indicate that the beginning of the
week is associated with higher levels of activity. Friday shows
the lowest number of referrals, this may be due to the end of
the working week when activity is lower. Trends show that
activity is consistently higher at the beginning of the week, with
a noticeable decrease towards the end of the week. The analysis
showed that the ‘19-65 years’ age group had the highest number



Table 2. Demographic data.

Variable 2020 2021 3/10?““1“ 2022 ggere“ce 2023 g/lgerence ?10 ijl p, Pvale
187 449 299 290 334018 338541 98416
Paul Man (43%) (45%) OT% 46%) 12% (46%) 1.4% @3y 003
251 408 365737 396997 405015 128243
Woman (57%) (55%) 45.5% (54%) 8.5% (55%) 2% (57%) <0.05
Allof 35 1036 3412237 29.5420 30.2423.0 31.9422.5 <0.05
Age them
Value=SD  Man 3224252 30.0+24.3 24.8423.0 26.4+22.8 29.8+23.8 <0.05
Woman 37.7:222 37228 33.2423 33.4422.6 33.8421.3 <0.05
0-6 years. Man 50 676 89 585 76.8% 137326 53% 122731 12% 34748 <0.05
Woman 33313 47413 42% 81132 71% 79212 2.4% 23946 <0.05
718 years old M 16051 9728 39% 44640 359% 48918 10% 14319 <0.05
Woman 14489 6117 58% 35352 478% 40783 15% 11770 <0.05
10-65 years old M2 103329 111461 7.9% 132826 19% 151818 14% 41832 <0.05
Woman 170622 212040 24% 232458 9.6% 231401 1% 77949 <0.05
65+ years Man 17392 74872 330% 22229 70% 22884 3% 7517 <0.05
Woman 32985 113811 245% 45051 60% 45809 2% 14578 <0.05
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Figure 2. Frequency of visits to the emergency department by age.

of referrals in each of the years analyzed. This age group
consistently had the highest number of referrals for all periods
examined. In the older population of the 65+ age group, there
was a sharp increase in 2021, followed by a decrease in 2022
and 2023. Overall, it can be observed that the youngest and
oldest age groups underwent the largest changes in numbers,
while the middle-aged group (19-65 years) showed more stable
growth trends.
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PE3IOME

TeHaeHI NN BBI30BOB CKOPO MeJUIIMHCKOI MOMOIIM 10 ¥
nocie COVID-19 B Kazaxcrane

YaskoBa Akepke', Aiiman Mycuna’, Aigansim Axkéosar?

I2Kapeopa obwecmeennozo 300posvs u dnudemuono2uu,
HAO «Meouyunckuii  yHueepcumem Acmanvly, Acmana,
Kaszaxcman.

S«lopodckas cmanyust  CKOpoU  MeOUYUHCKOU  NOMOUSUY
akumama 2. Acmanvl, Acmana, Kazaxcman.

B nanHOM wHccnenoBaHWMM AHAIM3UPYIOTCS TEHIECHUUU U
JeMorpapuuecKkue H3MEHCHHS B cdepe BBI30OBOB CKOPOU
MenunuHckod momoutn (CMIT) B mepmon ¢ 2020 mo 2024
roj. 3a 3TOT Mepuox OBUTO 3apeTUCTPHUPOBAHO B 0oOmICH
cnoxxHocty 2 469 283 BBI30Ba CKOPOH MOMOIIM, C PE3KUM
poctom B 2021 roay u TOCIEAyIONIEH craOwWiam3anuei B
nocnenyromue rogsl. B 2021 rogy Konu4ecTBO €XeJHEBHBIX
BBI30OBOB BBIpociio Ha 52 % mo cpaBHeHuto ¢ 2020 romom, a B
2022 u 2023 rogax pocT ObUI MeHbIIE. 3aMETHOE CHH)KECHHE
Ha 12,7 % wnabmopanock B mepBoil monoBuHe 2024 rona.
Bpems oTBeTa Takke YBEIMUYMIOCH 32 MCCIEAYEMBIN MEPUOL:
¢ 15,05 munyts! B 2020 rony no 16,56 Munytel B 2024 rony.
Bpewms, 3aTpaueHHOe OT 3ampoca 0 3aBEpLICHHUs, CHaudaia
yMmeHbluiaoch B 2021 rogy, HO 3aTeM CHOBa YBEJIMYUIOCH
B 2023 u 2024 romax, a camoe MPOJOJDKUTEIILHOE CpelHee
Bpemst coctaBuiio 1:16:46 B 2024 rony. HMccnenoBanue Taxoxe
MOKA3aJI0, YTO KOJIMYECTBO 3BOHKOB 3aBUCHT OT IHS HEJCIU:
10 TIOHEAENbHUKAM HaOJro/aeTcsi HanOoJbIIee KOJIMYECTBO
3BOHKOB, a MO NSATHUIIAM - HauMeHbluee. ['eHnepHbil aHamu3
nokasain, yrto B mepuog ¢ 2020 mo 2023 ronx 4MCIECHHOCTH
MY’KCKOTO M KEHCKOIO HaceieHus yBenuuuiach Ha 80,6 %,
a skeHckoro - Ha 61,1 %. XOoTs HM3HAYAIBHO KEHINHUH OBLIO
Oonplle, YeM MYXXYHMH, CO BPEMEHEM TEHJEPHBIH pa3phIB
cokparmics. Hambonee 3HauMTeNBHBIN pPOCT HaOIIONANICS B
BO3pacTHOU rpymme 7-18 ser, ocobenHo B 2021-2022 romax.
IlomyueHHble naHHBIE CBHUIETEIBCTBYIOT O 3HAUYUTEIBHOU
Harpy3ke Ha CIy>KObI CKOPO# ITOMOIIH B CBSI3H C POCTOM CITpoca
U YXYIIICHUEM BPEMCHH pPEAarHpPOBAHUS, YCYTYOIIIEMBIM
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nangemuet COVID-19. DTu jgaHHBIE MOTYT I[OMOYb B
pacnpefereHHd PeCypcoB U COBEPLICHCTBOBAHUM YCIYT ULL
YIOBJIETBOPEHHS PAcTYILEro CIpoca Ha MEAUIIMHCKUE YCITyTH.
KaioueBble ciioBa: ciry>kObl CKOPOH MEIUIIMHCKOM ITOMOIIH,
TEHAEHIUH BBI30BOB CKOPOHl IIOMOIIM, BpeMs pearupoBaHHUI,
nemorpaduueckue n3menenus, Biusaue COVID-19.
M9bowydg
239059909090 BsdgEoEobm  BsMgdol  GH9bwgbiogdo
gobabgomdo COVID-19-0b sfigqdsdg s dob 89909
B5053M35 939639", 90856 3mL0B?, 5608 53dMEsE0®
L235%0g00mgdM030 X9b6IOMgeMmdOLS Qo
93000900mMmyo0l 35O GHSdgbGH0, NAO  "sbobsl
15390E0bM MboggMLOEYHO", SLEHBS, gsbobgmo.
35LEOboL,  SbBHBOL, goBobgmol 9300530l "Joewadol
LobMogm obdatgdol boawy®o".

g 330930 5965¢00HydL 39b9bEogdl Qo
©99myMox80mE (330009l Lobfmsnm bsdgoEobm
5bdstndol (EMS) Botgdol bazg@mdo 2020 farosb 2024
fesdg 39M0mEdo. 58 3gHomEol gobdogermdsdo, by
2,469,283 LsbiM 5530 EobBoMgdOL D0 IMYHOLEHMOMS,
2021 Hgeob 83390060 DM@ s d99™ao LEOOWobH30s
0m093bm  fagddo. 2021 gl ym39wE®om©o
Do0gool Momgbmds 2020 Howmsb dgsdgdom 52%
- 000 290D, bowm 2022 s 2023 {iergddo HBO©s
6530900 0gm. 2024 fierob 30639 Bobggza@do 12.7% - 0sbo
d9L58Rb930 899306905 -BOJLOMPS. 330930l 39GHr0MEPTO
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31939 290D Mgog0Mgdol Mm: 2020 §gerls 15.05
Pmmosb 2024 Pl 16.56 (mmsdg. dmmbmzbosb
3O GdSTY SVJIMYWO O™ 30MHZgWs FdE0ME
2021 §gaols, 953650 990000y 33Wo3 d20BsM©s 2023 o
2024 §emgddo, yzgmmsbg amdgwo Lodwowm MM 30
2024 §gool 1:16:46 ogm. 3309399 sbggzg 9B39bs, GMI
Do6900l Mom@gbmds IIMI0IOME0s 33060l MYHY:
MOoBONL  Y39wsHg dgBHo BsMo  5J3L, 39Mol3g3L 3o
9439wsDg bozegdo. 29bgmol sBsewoBds sBz9bs, GMI
2020-2023 §ergddo 850535309 @S Joms  3M3MS3E0s
80.6% - 0 250N, bMm®  Jowrms 3MIMWSE0S
61.1% - 0. 30vbgs3500 0d0Ls, MMI 0930I30MIILSQ
MROM 9GO Jowo ogm, 300609 35953530, 39bIMHwo
bbgomds @OHMms 456053¢mds80 9gd;3060s. Y39 sy
06003bgmgzsbo  BOES  ©sgodioms  7-18  Harob
3L53MdMO3  X3MRdo,  goblogmomgdoo  2021-2022
frgddo. 15336900 F0MMNOMYAL LELHGIRM EIbTsMYOOL
bg®30Lgd%bg  608369wm3zsb6  BHzomMby  Fmmbmgbols
A3BOHEOLS 5 MYsR0MIOOL POMOL A5G GOOL A5TM, M3
24990393005 COVID-19 356cogdoom. gl dmbsigdgdo bgwl
399909mdlL  Mglm®LYdOL  450mymRel s FmdbobMgdol
39mxM0OgLgdSL  1bYIgEOEObM  FMALabWEAdOL FDsEO
9mobMm3zbol s 3054MBOEGIWS.

153356dM Lo@yz90o: LOLHOSGM 1539003E0bM
9mAbobEads,  LobjMogm  ©sbTo®mgdol  godmdsbgdol
39609630900,  Hgoa0Mmgd0L MM,  HIMAMIBOYWO

(330 g0900, COVID-19-0b gogamgbs.
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