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Abstract
Background: Some studies in countries affected by the coronavirus disease of 2019
(COVID-19) pandemic have shown that the missions of Emergency Medical Service
(EMS) have changed during the COVID-19 pandemic, and the rate of death and out-
of-hospital cardiac arrest (OHCA) has been increased due to the direct and indirect effects
of COVID-19.
Objective: The aim of this study was to determine the effect of the COVID-19 pandemic
on the process of EMS missions, death, and OHCA.
Methods: This cross-sectional study was performed in Tehran, Iran. All conducted mis-
sions in the first six months of the three consecutive solar years of March 21 until
September 22 of 2018-2020, which were registered in the registry bank of the Tehran
EMS center, were assessed and compared. Based on the opinion of experts, the technician’s
on-scene diagnoses were categorized into 14 groups, and then death and OHCA cases were
compared.
Results: In this study, the data of 1,050,376 missions performed in three study periods were
analyzed. In general, the number of missions in 2020 was 17.83% fewer than that of 2019
(P < .001); however, the number of missions in 2019 was 30.33% more than that of 2018.
On the other hand, the missions of respiratory problems, cardiopulmonary arrest, infectious
diseases, and poisoning were increased in 2020 compared to that of 2019. The raw number
of OHCA and death cases respectively in 2018, 2019, and 2020 were 25.0, 22.7, and 28.6
cases per 1,000 missions. Of all patients who died in 2020, 4.9% were probable/confirmed
COVID-19 cases. The history of heart disease, hypertension, diabetes, and respiratory dis-
ease in patients in 2020 was more frequent than that of the other two years.
Conclusion: This study showed that the number of missions in the Tehran EMS in 2020
were decreased compared to that of 2019, however the number ofmissions in 2019wasmore
than that of 2018. Respiratory problems, infectious diseases, poisoning, death, and OHCA
were increased compared to the previous two years and cardiovascular complaints, neuro-
logical problems, and motor vehicle collisions (MVCs) in 2020 were fewer than that of the
other two years
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Introduction
The effects of the coronavirus disease 2019 (COVID-19) pandemic on various aspects of the
health care systems of countries have been investigated. It seems that by implementing
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interventions to reduce the spread of the virus, including social dis-
tancing and “stay at home” protocols, specific patterns were created
in the status of health care applicants in various communities.1,2 In
some countries, patients’ visits to emergency departments and the
number of calls to Emergency Medical Service (EMS) centers have
been decreased; however, the severity of the disease has been
increased.3–6 There is some evidence that patients have avoided call-
ing the EMS or going to the hospital emergency room, even with
serious complaints such as chest pain or shortness of breath.2,7

Studies show that as a result of such changes, as well as
COVID-19’s nature, the EMS in several countries have encoun-
tered an increase in out-of-hospital cardiac arrest (OHCA) cases
in areas which are most affected by COVID-19.8 Cases of
OHCA are among the most challenging cases that EMS must
reach out.9 Various mechanisms have been suggested for the
association between COVID-19 and the incidence of OHCA;
this disease can lead to cardiovascular damage and myocarditis
through the development of acute respiratory syndrome and sub-
sequent cytokine storm.10 In addition, some medications, such as
Hydroxychloroquine or Azithromycin, may increase the risk of
OHCA, especially in people with a history of heart disease like
heart failure and arrhythmia.11 Also, the risk of thromboembolic
events and acute coronary syndrome is higher in patients with
COVID-19, which can increase the incidence of OHCA.12

Altogether, checking the accuracy of the above-mentioned matters
in different societies requires research and investigation. Therefore,
the present study aimed to investigate and compare characteristics
of Tehran EMS (Iran) missions in OHCA and death cases in the
periods of before and after the COVID-19 pandemic.

Methods
Study Design
This cross-sectional study was performed in Tehran, Iran. The nec-
essary permission to access the information and conduct the study
was obtained from the Tehran EMS organization, as well as the
ethics committee of the Tehran University of Medical Sciences
(Tehran, Iran; IR.TUMS.MEDICINE.REC.1399.776). To com-
ply with the principles of confidentiality, all required information
was extracted, analyzed, and presented anonymously.

Study Population
Sampling was done by the census method and all conducted mis-
sions in the first six months of the three consecutive solar years of
1397-1399 (contemporaneous with March 21 until September 22
of 2018-2020) were assessed. Inclusion criteria were the missions
in which an ambulance was sent for any complaint. The missions
with incomplete information were excluded.

Data Gathering
The Tehran EMS center has a registry data bank, and all informa-
tion of any patient, from the moment that a client calls the dispatch
center until ending the related mission, whether transported to
hospital or not, are recorded routinely. For conducting the current
study, a researcher-made checklist was used to extract the data,
which included the following variables from registered data in
the data bank of the Tehran EMS center: patient’s demographics,
patient’s medical history, technician’s diagnosis at the scene, mis-
sion outcome, and being a probable/confirmed COVID-19 case
(for the missions of 2020). Based on the opinion of experts, the
technician’s on-scene diagnoses were categorized into 14 groups
including cardiovascular, respiratory, neurologic, abdominal pain,
gynecology/obstetric, diabetes related, motor vehicle collisions

(MVCs), trauma (other than MVCs), psychologic, infectious dis-
eases, wounds and bleeding, poisoning, cardiopulmonary arrest,
and others/unknown.

Statistical Analysis
The qualitative variables were described using frequency (percent-
age) and the quantitative variables were described using mean
(standard deviation [SD]). The Chi-square test was used to com-
pare the frequency of qualitative variables such as gender and types
of diseases over three years and the Chi-square test was used to
examine the trend of changes. The one-way analysis of variance
(ANOVA) was used to compare quantitative variables over three
years. The post-hoc Bonferroni was used for 2:2 comparisons
for significantlymeaningful variables. In analytical tests, the P value
<.05 is considered statistically significant. All analyzes were per-
formed using the Stata software version 14 (StataCorp; College
Station, Texas USA).

Results
In this study, the data of 1,050,376 missions performed in three
study periods were analyzed. The number of missions in all months
of 2020 (the year of the COVID-19 epidemic) was decreased com-
pared to that of 2019 (Figure 1). In general, the number of missions
in 2020 was 72,328 cases (17.83%) fewer than that of 2019
(P<.001); however, the number ofmissions in 2019was 94,402 cases
(30.33%) more than that of 2018. It was found that 57.5%, 56.6%,
and 57.1% of the missions in 2018, 2019, and 2020 were for men,
respectively. The age range of the patients was 1-115 years, and
the mean ages were 47.42 (SD= 21.56), 47.17 (SD= 21.44), and
48.23 years (SD =20.99) in 2018, 2019, and 2020, respectively.

In all three study periods, most of the missions were related to
cardiovascular complaints, neurological problems, and MVCs.
However, the rate of these three categories in 2020 was fewer than
that of the other two years. On the other hand, the missions of res-
piratory problems, cardiopulmonary arrest, infectious diseases, and
poisoning were increased in 2020 compared to that of 2019
(Table 1).

OHCA and Death Cases in All Missions
The raw number of OHCA and death cases approached by Tehran
EMS in 2018, 2019, and 2020 were 7,787; 9,204; and 9,521,
respectively, and there were 25.0, 22.7, and 28.6 cases per 1,000
missions, respectively. In general, the rate of OHCA and death
in 2020 (COVID-19 epidemic year) compared to the previous year

)2019 ) had a significant increase of 25.9%, and compared to
two years before (2018) had a significant increase of 14.2%
(P <.001). This was while this amount in 2019 compared to
2018 was decreased by 9.3% (Table 2).

The mean age of OHCA and death cases had risen from 68.0
years in 2018 to 69.5 years in 2020 (P <.001). In all three years of
the study, approximately 65% of the assessed cases were men (P =
.342). In total, the shockable status was known for 18,503 cases.
The prevalence of shockable cases in 2020 with a decrease of
48.4% compared to that of 2019 had reached its lowest level in
three years (0.5%; P <.001; Table 2).

Although the number of trauma missions in 2020 was
decreased, the OHCA and death rate in trauma missions was
increased from 4.2 per 1,000 trauma missions in 2018 to 6.4 per
1,000 trauma missions in 2020. The increase of OHCA and death
rate of traumamissions in 2020 compared to that of 2019 and 2018
was 40.6% and 51.9%, respectively, which were significant. The
OHCA and death rate of non-trauma missions in 2019 compared
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to that of 2018 was decreased by 10.2%; however, in 2020 com-
pared to 2019 (the year before the COVID-19 epidemic), it was
increased by 21.9%. Also, the percentage change in the ratio of
non-traumatic OHCA and deaths to traumatic deaths in 2020
compared to that of the previous year (2019) was increased by
9.2% (Table 2).

OHCA and Death Cases in COVID-19 Missions
Of all patients who died in 2020 (n= 9,521), 463 (4.9%) were
probable/confirmed COVID-19 cases. The mean age of prob-
able/confirmed COVID-19 patients was significantly higher than
that of the other patients in 2020 (71.5 [SD = 15.1] versus 69.3
[SD = 19.5]; P = .003). Of all OHCA and death cases, 72.4%
had at least one medical history. This amount was 71.5% and
72.4% for probable/confirmed COVID-19 and the other patients,
respectively (P= .662). In all three study periods, the history of any
heart disease and then hypertension were the highest medical his-
tory in OHCA and death cases (P = .061). The history of heart
disease and hypertension in patients in 2020 was 44.2%, which
was more frequent than that of the other two years. Also, the his-
tory of diabetes and respiratory disease were among the most fre-
quent medical histories in 2020, which were more than that of the
previous years and had significant differences (Table 3).

In 2020, probable/confirmed COVID-19 OHCA and death
cases had more history of heart disease or hypertension compared
to the other patients (49.5% versus 44.0%; P value = .020). Also,
history of respiratory diseases (24.8% versus 14.2%; P <.001), infec-
tious diseases (7.6% versus 2.2; P<.001), and diabetes (21.6% versus
16.0%; P <.001) in COVID-19 OHCA and death cases were sig-
nificantly higher than that of the other OHCA and death cases that
died in 2020. However, the history of substance abuse, stroke, gas-
trointestinal diseases, and malignancy were significantly lower in
probable/confirmed COVID-19 OHCA and death cases than that
of non-COVID-19 patients (P <.05; Table 3).

Discussion
In this study, it was found that the number of missions performed
by the Tehran EMS in 2019 was increased compared to 2018, but
in 2020 (the year that the COVID-19 epidemic appeared), it was
decreased compared to that of 2019. In all three study periods, most
missions were related to cardiovascular emergencies, neurological

problems, andMVCs; their rate in 2020 (with the COVID-19 epi-
demic) was less than that of the two years before. The missions of
respiratory problems, cardiopulmonary arrest, infectious diseases,
and poisoning were increased in 2020 compared to that of 2019.

Studies in Germany, Finland, and Kentucky (USA) have shown
a decrease in the number of missions, while in some countries, such
as Italy, there has been an increase in the number of missions.13–16

Opioid overdose EMSmissions were increased significantly during
COVID-19 period in Kentucky.17 Stella found a reduction in calls
for chest pain without ST-segment elevation myocardial infarction
(STEMI), OHCA, and major trauma and an increase in respira-
tory distresses.18

The rate of OHCA and death cases in the EMS missions was
significantly higher than that of the previous years. The results of
the present study showed that in the period of the COVID-19 epi-
demic (2020), the rate of OHCA and death cases in the EMSmis-
sions was increased by approximately 26% compared to that of the
previous year, while comparing 2019 to 2018, this rate was
decreased by almost 10%.

An increase of OHCA and death cases in the EMS missions
during the COVID-19 epidemic has also been shown in other
studies. A study in the United States found that the number of mis-
sions between the weeks 10 to 16 after the epidemic onset was
decreased by 26.1% compared to the similar time in previous years;
however, the number of OHCA and death cases reported by the
EMS had been almost doubled between the weeks 11 to 15 in
2020.8 Another study in London showed that during the first wave
of the COVID-19 pandemic, there was a significant increase in the
incidence of OHCA and death cases, along with a significant
reduction in survival.19 This conclusion is also confirmed by a
Portuguese study that reported an increase in the number of deaths,
all of which could not be explained by the reported losses of
COVID-19.20

Some other studies have also shown that the pandemic period
was significantly associated with a low survival,21,22 and the con-
firmed or suspected COVID-19 was responsible for approximately
one-third of the increase in OHCA and death case occurrence dur-
ing the pandemic,23 which was 4.9% in this study.

An increase of 1.5 years in the mean age of OHCA and death
cases during the COVID-19 epidemic compared to that of the

Hasani-Sharamin © 2021 Prehospital and Disaster Medicine

Figure 1. Number of Tehran EMS Missions by Month in the Spring and Summer of 2018-2020.
Abbreviation: EMS, Emergency Medical Services.
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previous year was another finding of this study. In another study,
521 of OHCA and death cases during the pandemic (March 16 to
April 26, 2020) were compared to the total average number of
3,052 cases during similar weeks in the non-pandemic period
(weeks 12-17, 2012-2019). It showed that the maximum number
of weekly incidences of OHCA and death cases was increased from
13.42 to 26.64 per million inhabitants, although the demographic
information of patients like age (mean age: 69.7 versus 68.5 years
old) was not significantly different in the pandemic versus the non-
pandemic period.22

The results of the present study showed that the rate of trau-
matic and non-traumatic OHCA and death cases in the
COVID-19 epidemic year was increased by more than 40% and
20%, respectively, compared to that of the previous year (2019).
In another study conducted in Italy, OHCA and death cases
due to medical reasons were increased by 6.5% in 2020.23

The present study showed that the number of accidents during
the COVID-19 epidemic has been decreased by more than 30%
compared to that of the previous year. However, the number of
OHCA and death cases of trauma missions has been increased

by more than 40%. This finding could be due to a reduction in
the number of mild trauma cases as a result of COVID-19-induced
conditions. A study conducted in Turkey in 2020 surveyed the
reduction in the number of car accidents, as well as OHCA and
death cases, and injuries during the months of the COVID-19 epi-
demic when house staying protocols were carried out in Turkey and
found that the accidents leading to death were decreased by 72%
and the ones leading to injury were decreased by 19%.24

A United States study also found that declaring the national emer-
gency condition of COVID-19, the traffic load was drastically
reduced, but the number of OHCA and death cases and injuries
from MVCs as well as violation of speed limits were increased;
and even returning to the previous condition of traffic load, these
rates were still as high as before. The number of OHCA and death
cases from MVCs, measured as casualties per 100 million driving
miles, was raised sharply comparing to that of 2019; it was
increased from monthly 1.21 in March, 1.48 in April, 1.56 in
May, and 1.63 in June. In addition, the percentage of injuries
resulting from crashes in New York City (New York, USA) and
driving offenses in New York City and Massachusetts (USA) were

Category

Frequency Difference

2018 (n= 311,300) 2019 (n= 405,702) 2020 (n= 333,374) 2019 vs 2018 2020 vs 2019 2020 vs 2018

n (%) n (% of Changes of Incidence Rate)

Cardiovascular 57,477

(18.46)

72,727

(17.93)

52,686

(15.80)

15,250

(−2.9)

−20,041

(−11.8)

−4,791

(−14.4)
Neurologic 50,975

(16.37)

63,310

(15.61)

49,170

(14.75)

12,335

(−4.7)

−14,140

(−5.5)

−1,805

(−9.9)
Motor Vehicle
Collisions (MVCs)

41,995

(13.49)

50,056

(12.34)

33,986

(10.19)

8,061

(−8.5)

−16,070

(−17.4)

−8,009

(−24.4)
Abdominal Pain 23,094

(7.42)

33,632

(8.29)

26,762

(8.03)

10,538

(11.7)

−6,870

(−3.2)

3,668

(8.2)

Psychologic 18,798

(6.04)

27,557

(6.79)

21,686

(6.51)

8,759

(12.5)

−5,871

(−4.2)

2,888

97.70

Respiratory 18,603

(5.98)

21,978

(5.42)

25,128

(7.54)

3,375

(−9.3)

3,150

(39.1)

6,525

(26.1)

Trauma (Other
than MVCs)

15,799

(5.08)

23,806

(5.87)

17,151

(5.14)

8,007

(15.6)

−6,655

(−12.3)

1,352

(1.40

Diabetes-Related 12,669

(4.07)

18,304

(4.51)

16,475

(4.94)

5,635

(10.9)

−1,829

(9.5)

3,806

(21.4)

Cardiopulmonary
Arrest

7,787

(2.50)

9,204

(2.27)

9,521

(2.86)

1,417

(−9.3)

317

(25.9)

1,734

(14.2)

Infectious Disease 4,530

(1.46)

6,181

(1.52)

16,293

(4.89)

1,651

(4.7)

10,112

(220.8)

11,763

(235.9)

Wound and
Bleeding

3,232

(1.04)

4,525

(1.12)

3,272

(0.98)

1,293

(7.4)

−1,253

(−12.0)

40

(−5.5)
Poisoning 3,163

(1.02)

5,224

(1.29)

5,047

(1.51)

2,061

(26.7)

−177

(17.6)

1,884

(49.0)

Gynecology/
Obstetric

908

(0.29)

993

(0.24)

613

(0.18)

85

(−16.1)

−380

(−24.9)

−295

(−37.0)
Others/Unknown 52,271

(16.79)

68,205

(16.81)

55,584

(16.67)

15,934

(0.1)

−12,621

(-0.8)

3,313

(-0.7)

Hasani-Sharamin © 2021 Prehospital and Disaster Medicine

Table 1. Frequency of Various Patients’Chief Complaints Approached by the Tehran EmergencyMedical Technicians during the
Three Periods of the Study
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increased during the COVID-19 epidemic, which was consistent
with the increase in the mortality rate of MVCs nation-wide.25 In
the current study, in line with the above study, it was shown that
although the number of missions related to trauma was decreased
in 2020, the number of OHCA and death cases was not decreased
significantly; the mortality rate of trauma cases in 2020 was 6.4
cases per thousand trauma missions, which comparing to that of
2019 was increased by 40.6% and comparing to that of 2018
was increased by 51.9%.

The results of the present study showed that the number of
shockable cases in the epidemic period had almost halved and
was decreased from 7.1%-9.7% in the previous years to 5.0%.
Another study in New York City found that the incidence of
non-traumatic OHCA and death cases with EMS resuscitation
fromMarch 1 through April 25, 2020 was three-times higher than
that of the same period one year earlier. Shockable rhythms were
significantly lower, although the survival, return of spontaneous
circulation, and bystander cardiopulmonary resuscitation (CPR)
rates had not been changed comparing to that of the previous
year,26 which were contrary to the findings of the Yuan Po study

that the proportion of patients resuscitated by bystanders was
15.6% lower, and the incidence of OHCA and death among
patients resuscitated by the EMS was 14.9% higher comparing
to that of 2019.23 Another study in France found that the rate
of shockable was lower than non-shockable rhythm)9.2% versus
19.1(%,22 which was consistent with the findings of the present
study; however, the prevalence of shockable rhythm in the current
study was slightly lower. In patients without COVID-19, OHCA
and death are mainly due to ischemic heart disease, while in
COVID-19 patients, additional factors such as hypoxia, myocar-
ditis, pulmonary embolism, vascular thrombosis, and endothelial
dysfunction are involved.17,27,28 Significant differences in the fre-
quency of shockable rhythms between patients with and without
COVID-19 confirm this fact.29,30 According to the meta-analysis
findings conducted by Magdalena, decreased survival at hospital
discharge of COVID-19 patients following OHCA and death
appears to be more likely due to COVID-19 rather than the poor
quality of CPR performed by a bystander or EMS technician.
This meta-analysis showed that survival at hospital discharge
amount was decreased in patients with suspected or confirmed

Underline
Disease

Number (%), by Year

P Value

Probable/Confirmed COVID-19
Patients (Missions in 2020),

Number (%)

P Value
2018

(n= 7787)
2019

(n= 9204)
2020

(n= 9521) No Yes

Heart Diseases or
Blood Pressure
Changes

3318 (42.6) 3947 (42.9) 4212 (44.2) .061 3983 (44.0) 229 (49.5) .020

Substance Abuse 455 (5.8) 545 (5.9) 503 (5.3) .123 492 (5.4) 11 (2.4) .004

Disability 72 (0.9) 85 (0.9) 63 (0.7) .078 61 (0.7) 2 (0.4) .770

Respiratory
Disease

980 (12.6) 1182 (12.8) 1400 (14.7) <.001 1285 (14.2) 115 (24.8) <.001

Stroke 707 (9.1) 862 (9.4) 800 (8.4) .060 772 (8.5) 28 (6.0) .061

Psychological
Diseases

262 (3.4) 310 (3.4) 276 (2.9) .116 264 (2.9) 12 (2.6) .686

History of Trauma 63 (0.8) 88 (1.0) 81 (0.9) .562 80 (0.9) 1 (0.2) .188

History of Surgery 535 (6.9) 628 (6.8) 526 (5.5) <.001 507 (5.6) 19 (4.1) .170

Digestive
Diseases

335 (4.3) 427 (4.6) 425 (4.5) .569 415 (4.6) 10 (2.2) .014

Kidney Diseases 394 (5.1) 506 (5.5) 553 (5.8) .098 519 (5.7) 34 (7.3) .148

Neurological
Diseases/
Hydrocephalus or
Epilepsy

328 (4.2) 411 (4.5) 385 (4.0) .355 374 (4.1) 12 (2.4) .062

Infectious
Diseases

185 (2.4) 168 (1.8) 231 (2.4) .009 196 (2.2) 35 (7.6) <.001

Diabetes 1113 (14.3) 1446 (15.7) 1551 (16.3) .001 1451 (16.0) 100 (21.6) .002

History of
Malignancy

1013 (13.0) 1205 (13.1) 1205 (12.7) .643 1174 (13.0) 31 (6.7) <.001

Special Diseases 243 (3.1) 282 (3.1) 263 (2.8) .314 252 (2.8) 11 (2.4) .603

Autoimmune
Diseases

16 (0.2) 19 (0.2) 6 (0.1) .018 5 (0.1) 1 (0.2) .259

Other (at least
one)

50 (0.6) 60 (0.7) 59 (0.6) .961 56 (0.6) 3 (0.6) .764

Hasani-Sharamin © 2021 Prehospital and Disaster Medicine

Table 3. Frequency Distribution ofMedical History of OHCA and Death Cases in Six Months of Study within the Three Periods
of the Study
Abbreviations: COVID-19, coronavirus disease 2019; OHCA, out-of-hospital cardiac arrest.
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COVID-19 after OHCA, which seems to be due to the low rate of
shockable rhythms in COVID-19 patients rather than the reluc-
tance of bystanders to perform CPR.31

According to the findings of the current study, it seems that res-
idents of Tehran demanded less EMS services after the onset of the
COVID-19 epidemic than before, and this may be due to the indi-
rect impacts of the pandemic on lifestyle, like staying at home pro-
tocol, using fewer vehicles, reducing occupational accidents as a
result of quarantine and off, and less presence in recreational places.
The decline in demand may also be due to authorities’ notifications
of limited medical resources, and people who do not have high-
level medical care needs seek out other services, including online
counseling and out-patient clinics, and use fewer EMS services;
this is the positive effect of this phenomenon on the health system
and the emergency system. On the other hand, part of this decline
in demand and change in the way of getting a service may be related
to the fear of COVID-19 transmission fromEMS or hospital. The
decrease in the number ofmissions and the increase in themortality
rate at the EMS mission scene indicate that people who have an
emergency do not seek care on time, which may cause delays or
inadequate use of health services and leads to serious consequences
for people, especially those with underlying diseases, which is a risk
factor to develop COVID-19 and according to the results of the
present study, a high risk of OHCA and death occurrence. In order
to address emerging threats in epidemics and other subsequent
public health emergencies, it is important to strike a balance
between the need of individuals to find and receive the care with
the community’s requirements to run measures such as social
distancing.

Limitations
One of the limitations of this study was the impossibility of assess-
ing the survival rate of OHCA cases because of no record of infor-
mation and lack of a comprehensive registry bank of information of
all hospitals. Also, categorizing of diagnoses was based on the clini-
cal findings of the technician at the scene, which was considered as
the probable diagnosis. If it was possible to access the hospital data,
it could have been determined the type of urgency with greater cer-
tainty. Another limitation of this study was the inability to

accurately identify the relationship between suspected
COVID-19 cases and OHCA and death cases because patients’
symptoms were not recorded before death, and considering the
retrospective nature of the study, further investigation was not pos-
sible after death; only the relationship between cardiac arrest and
confirmed/probable COVID-19 cases (according to the World
Health Organization [WHO; Geneva, Switzerland]) was
investigated.

Conclusion
This study showed that the number of missions in the Tehran
EMS in 2020 were decreased compared to that of 2019
(17.83%); however, the number of missions in 2019 was more than
that of 2018 (30.33%). The number of respiratory problems, infec-
tious diseases, poisoning, death, and OHCA were increased com-
pared to the previous two years. In all three study periods, most of
the missions were related to cardiovascular complaints, neurologi-
cal problems, and MVCs. However, the rate of these three catego-
ries in 2020 was fewer than that of the other two years. The mean
age of OHCA and death cases had risen from 68.0 years in 2018 to
69.5 years in 2020 (P<.001). Of all OHCA and death cases, 72.4%
had at least one medical history and history of heart disease, hyper-
tension, diabetes, and respiratory disease in patients in 2020 was
more frequent than that of the other two years.
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Category Sub-Category

Year

P Value

Percentage of OHCA and Death Rate Changes

2018 2019 2020 2019 vs 2018 2020 vs 2019 2020 vs 2018

Trauma Missions Total Number 57,794 73,862 51,137 <.001 8.1 40.6 51.9

Number of OHCA
and Death Cases

244 337 328

Death Rate/1,000
Individuals

4.2a 4.6a 6.4b

Non-Trauma
Missions

Total Number 253,506 331,840 282,237 <.001 -10.2 21.9 9.5

Number of OHCA
and Death Cases

7,543 8,867 9,193

Death Rate/1,000
Individuals

29.8a 26.7b 32.6c

Total Missions Total Number 311,300 405,702 333,374 <.001 -9.3 25.9 14.2

Number of OHCA
and Death Cases

7,787 9,204 9,521

Death Rate/1,000
Individuals

25.0a 22.7b 28.6c

OHCA and Death
Cases Missions

Trauma
(Percentage of
Total Deaths per
Year)

244 (3.1) 337 (3.7) 328 (3.4) .168 -16.7* 9.2* -9.1*

Non-Trauma
(Percentage of
Total Deaths per
Year)

7543 (96.9) 8867 (96.3) 9193 (96.6)

Age in OHCA and Death Cases Missions
(Mean [SD])

68.0 SD=19.9a 68.5

SD=19.9a
69.5

SD=19.4b
<.001 0.5 1.0 1.5

Sex, Male (%) 5050 (64.9) 5871 (63.9) 6122 (64.4) .342 −1.5 0.78 −0.77
Shockable, Yes/Valid Data (%) 364/5163 (7.1) a 628/6442 (9.7) b 347/6897 (5.0) c <.001 3.7 −48.4 −29.6

Hasani-Sharamin © 2021 Prehospital and Disaster Medicine

Table 2. Frequency Distribution and Death Rate in Trauma/Non-Trauma Missions and Total Missions in the Three Periods of the Study
Note: Each subscript letter denotes a subset of year categories whose column proportions do not differ significantly from each other based on the Bonferroni Post-hoc method.
Abbreviation: OHCA, out-of-hospital cardiac arrest.
*Percentage of changes in the ratio of non-traumatic to traumatic deaths.
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