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Abstract

Aims: Many countries reported an increase of out-of-hospital cardiac arrests (OHCAs) and mortality during the COVID-19 pandemic. However, all these

data refer to regional settings and national data are still missing. We aimed to assess the OHCA incidence and population mortality during COVID-19

pandemic in whole Switzerland and in the different regions (Cantons) according to the infection rate.

Methods: We considered OHCAs and deaths which occurred in Switzerland after the first diagnosed case of COVID-19 (February 25th) and for the

subsequent 65 days and in the same period in 2019. We also compared Cantons with high versus low COVID-19 incidence.

Results: A 2.4% reduction in OHCA cases was observed in Switzerland. The reduction was particularly high (�21.4%) in high-incidence COVID-19

cantons, whilst OHCAs increased by 7.7% in low-incidence COVID-19 cantons. Mortality increased by 8.6% in the entire nation: a 27.8% increase in

high-incidence cantons and a slight decrease (�0.7%) in low-incidence cantons was observed. The OHCA occurred more frequently at home, CPR and

AED use by bystander were less frequent during the pandemic. Conversely, the OHCAs percentage in which a first responder was present, initiated the

CPR and used an AED, increased. The outcome of patients in COVID-19 high-incidence cantons was worse compared to low-incidence cantons.

Conclusions: During the COVID-19 pandemic in Switzerland mortality increased in Cantons with high-incidence of infection, whilst not in the low-

incidence ones. OHCA occurrence followed an opposite trend showing how variables related to the health-system and EMS organization deeply

influence OHCA occurrence during a pandemic.
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Introduction

Many countries affected by SARS-CoV-2 reported a major increase in
mortality compared to the same period of the previous years. The
percentage of excess death ranged from +38.7% in Italy to +111.9% in
New York City.1,2 Part of the deaths have been attributed to out-of-
hospital cardiac arrests (OHCAs). An increase in OHCAs has been
identified in Northern Italy, in the Paris area in France, in London in the
UK and in New York City in the U.S.A.3�8 The increased incidence in
cardiac arrests may be related to the virus infection, but also to the
collateral damages caused by the pandemic in challenging the health-
care system whilst handling emergencies.6 In an effort to contain the
virus spread, lockdown and restriction movement imposed by
governments,9 as well as the postponement of non-urgent medical
consultations and interventions,10 as requested by national medical
authorities, have profoundly affected patients’ care. The social
distancing of vulnerable groups of aged individuals, possibly on a
single household, may have ultimately resulted in a lack of
hospitalization and death before the arrival of emergency medical
service (EMS) at the onset of symptoms or worsening thereof, as well
as in a reduction of witnessed OHCA with delayed alarm,6 and lack of
bystander cardiopulmonary resuscitation (CPR) manoeuvre initiation
because of fear of infection.11 As recently highlighted by Perkins and
Couper, the long-term effects of COVID-19 on the community
response to cardiac arrest, may result in a reduction in OHCA
survival.12

A large variation in the OHCA incidence has been reported in urban
regions of Paris, which contrasted the overall uniform increase in
OHCA incidence in Northern Italy and in New York City. These findings
conflict with very recent data from Seattle & King County in the USA
which show an unchanged number of EMS treated OHCA when
comparing the pandemic period to the previous years.13

Data regarding OHCA incidence and the COVID-19 infection so
far, refer to regional settings or urban areas with high-density
population. It is unknown whether patients’ characteristics, circum-
stances of OHCA occurrence and management by EMS was affected
by the COVID-19 pandemic on a national basis. Furthermore, an
analysis of OHCA in regions with different incidence of COVID-19
infection may help to better understand the disease management and,
possibly, develop counteractions to be adopted during possible
recurrent outbreaks.

In this study, we assessed the OHCA incidence and population
mortality in Switzerland during the COVID-19 pandemic, compared
with the 2019 non-pandemic period. We also analyzed regional
(Cantonal) differences in population mortality and the COVID-19
reported infection rate, comparing regions with high versus low
COVID-19 incidence, with specific attention to age groups.

Methods

Study design and participants

This population-based, observational study is reported according to
the strengthening of the reporting of observational studies in
epidemiology guidelines. We considered the OHCAs and the number
of deaths which occurred in the Swiss Confederation after the first
case of COVID-19 was diagnosed in Switzerland (February 25th,
2020) and for the subsequent 65 days (until to April 30th). OHCA data

were retrieved from the Swiss Registry of Cardiac Arrest (SWISS-
RECA), whilst death data and population data were retrieved from the
Federal Statistical Office of the Swiss Confederation.14 We also
computed data for the same time period in 2019.

SWISSRECA is a long-term, web-based, multi-center cardiac
arrest registry set up by the Interassociation for Rescue Services
(IVR-IAS) at the end of 2018, which collects OHCAs of every
etiology occurring in the whole of the Switzerland, irrespective of
whether resuscitation was attempted or not (mandatory registra-
tion). Data were collected using Utstein templates.15 SWISSRECA
is approved by Swissethics (ID-2016-01844) and IVR-IAS is
responsible for its maintenance. No additional informed consent
was required.

Emergency Medical System (EMS) description and

adaptation to the COVID-19 outbreak

In Switzerland (8.57-million inhabitants), OHCAs are managed by
local EMS, a two-tiered response system, coordinated via a
cantonal dispatch center (unchanged during the pandemic): the
first tier consists of paramedics who can provide advanced life
support, the second tier is made up of teams (ambulance or
helicopter) with an emergency physician, alerted if required.
Paramedics are instructed to initiate resuscitation unless clear
signs of death are present or in case of a Do Not Attempt

Resuscitation order. The decision to stop resuscitation and the
death declaration are based on the physician’s clinical judgment.
During the COVID-19 pandemic, the EMS personnel was instructed
to wear personal protective equipment (such as face shields,
protective glasses, N95 face masks and isolation gowns), before
initiating resuscitation attempts.

In some cantons, there is a network of first responders (FR),
made up of off-duty EMS personnel, fire-fighters, police and
laypeople trained in CPR, who are alerted via a mobile application
and can provide basic life support and use an automatic external
defibrillator (AED). However, the organization and the type of first-
responders involved are locally defined and may differ among Swiss
Cantons. The FR activation during the COVID-19 pandemic, has
been amended in a number of manners according to local choices.
In some Cantons the activation of all the FR types was maintained,
but whilst using modified protocols; in other Cantons lay FR were
de-activated. Finally, in a few Cantons the FR network was
completely deactivated.

The COVID-19 outbreak at Swiss cantonal level

The daily new cases and the cumulative incidence of COVID-19
(defined as cases with positive reverse transcription polymerase chain
reaction tests of SARS-CoV-2), were computed from the Federal
Office of Public Health of Swiss Confederation.16

The 26 Swiss cantons (number of inhabitants, surface area, and
population density of each Canton are indicated in the Annexed
Table A), were grouped according to the national average cumulative
incidence (352.4 cases) of COVID-19 cases per 100,000 inhabitants
as recorded on May 7th, 2020. Eight cantons were high-incidence
cantons with 608.9 cases (IQR 373.6�934.5 cases) per 100,000
inhabitants, and the remaining 18 Cantons (low-incidence cantons)
had 191.6 cases per 100,000 inhabitants (IQR 147.7�236.8 cases).
No data regarding the number of OHCA patients suspected or
diagnosed for COVID-19 were available.

2 R E S U S C I T A T I O N P L U S 6 ( 2 0 2 1 )



Statistical analysis

We present categorical variables as counts and percent; we computed
the difference in percentage between 2020 and 2019 along with its
95% confidence interval (CI), using a binomial regression model with
identity link. We present continuous variables using the median and
25th�75th percentiles; we computed the difference in medians and
95%CI using quantile regression. We computed the Spearman R and
its 95%CI to measure the strength of the correlation of difference in
cumulative incidence in OHCAs between 2020 and 2019 per 100,000
inhabitants, and COVID-19 cumulative incidence per 100,000
inhabitants for the Cantons with high- and low-incidence of COVID-
19. We report the 2020 change in mortality and OHCA cumulative
incidence with respect to 2019, together with its 95% binomial exact
CI. The statistical analyses were performed with Stata software

(version 16, StataCorp, USA). All tests were 2-sided and a p-value
below 0.05 was considered statistically significant.

Results

Overall, 933 and 911 OHCAs occurred in the 2019 and 2020 study
period, respectively representing 0.069% and 0.062% of the total
mortality recorded in the same period. Patient characteristics and
circumstances of OHCA occurrence are reported in Table 1. The
median age, gender and etiology of cardiac arrests were similar in
2019 and 2020. In contrast, during the pandemic, OHCA location was
significantly more frequent at home, a bystander CPR was less
frequently started and an AED was less frequently used. Conversely,
there was an increase in the percentage of OHCAs in which a first

Table 1 – Comparison between patients’ and OHCAs’ characteristics in the period 2019�2020.

Variable 2020 2019 Differencea p
n=911 n=933

Males, n (%) 623 (68.4) 636 (68.2) 0.2 (95%CI, �4 to 4) 0.92
Age, years [IQR] 70 [56�80] 71 [58�82] �1 (95%CI, �3.01 to 1.01) 0.33
EMS arrival time, min [IQR] 10 [7�14] 10 [7�15] 0 (95%CI, �0.8 to 0.8) 1
Etiology of arrest, n (%)

Medical 774 (85) 761 (81.6) 3.4 (95%CI, �0.1 to 7) 0.5
Trauma 84 (9.2) 98 (10.5) �1 (95%CI, �4 to 1) 0.35
Drowning 4 (0.4) 9 (1) �0.6 (95%CI, �1 to 0.4) 0.17
Overdose 18 (2) 33 (3.5) �1.5 (95%CI, �3 to �0.2) 0.04
Electrocution 2 (0.2) 3 (0.3) �0.1 (95%CI, �1 to 0.4) 0.67
Asphyxial (external causes) 29 (3.2) 29 (3.1) 0.1 (95%CI, �2 to 2) 0.93

OHCA location, n (%)
Home 633 (71.4) 598 (66.6) 4.8 (95%CI, 0.1 to 9) 0.03
Nursing residence 35 (3.9) 29 (3.2) 0.7 (95%CI, �1 to 2) 0.4
Workplace 21 (2.4) 32 (3.6) �1.2 (95%CI, �3 to 0.3) 0.136
Street 112 (12.6) 121 (13.5) �1 (95%CI, �4 to 2) 0.59
Public building 56 (6.3) 71 (7.9) �2 (95%CI, �4 to 1) 0.19
Sport 30 (3.4) 47 (5.2) �1.8 (95%CI, �4 to 0.1) 0.054

Witnessed status, n (%)
Unwitnessed 452 (53.3) 462 (52.1) 1.2 (95%CI, �4 to 6) 0.6
Bystander witnessed 318 (37.5) 343 (38.7) �1.2 (95%CI, �6 to 3) 0.6
Witnessed by EMS 75 (8.8) 77 (8.7) 0.1 (95%CI, �3 to 3) 0.9

Resuscitation attempted by EMS, n (%) 564 (61.9) 558 (59.8) 2.1 (95%CI, �2 to 7) 0.35
Bystander CPR, n (%)b 282 (56.5) 309 (62.8) �6.3 (95%CI, �12 to �0.2) 0.04
AED used by bystander, n (%)b 43 (8.6) 64 (13) �4.4 (95%CI, �8 to �1) 0.03
Presence of first responder, n (%)b 179 (35.9) 132 (26.8) 9.1 (95%CI, 3 to 15) 0.002
Minutes to FR arrival, min [IQR]b 4 [1�8] 3 [1�7] 1 (95%CI, �0.04 to 2.04) 0.06
CPR initiated by FR, n (%)b 139 (27.9) 101 (20.5) 7.4 (95%CI, 2 to 13) 0.007
AED used by FR, n (%)b 85 (17) 61 (12.4) 4.6 (95%CI, 0.4 to 9) 0.04
Shockable presenting rhythm, n (%)c 188 (33.3) 174 (31.2) 2.1 (95%CI, �3 to 8) 0.44
Minutes to ROSC, min [IQR]c 28 [19�37] 25 [18�40] 3 (95%CI, �0.5 to 6.5) 0.09
Outcome, n (%)c

Death in the field 356 (64.1) 343 (62.1) 2 (95%CI, �4 to 8) 0.49
Transported with ongoing CPR 45 (8.1) 43 (7.8) 0.3 (95%CI, �3 to 4) 0.84
Transported with ROSC 154 (27.7) 166 (30.1) �2.4 (95%CI, �8 to 3) 0.39

EMS: emergency medical service; OHCA: out-of-hospital cardiac arrest; CPR: cardio-pulmonary resuscitation; FR: first responder; AED: automatic external
defibrillator; ROSC: return of spontaneous circulation.
a Differences are expressed as rate difference or median difference and 95% confidence interval.
b Among those in whom resuscitation was attempted by EMS and excluding those witnessed by EMS.
c Among those in whom resuscitation was attempted by EMS.
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responder was present on the scene, initiated CPR and used an AED
before EMS arrival (Table 1).

Cantonal differences in OHCA characteristics,

circumstances and outcome

In 2019, the OHCA cumulative incidence per 100,000 inhabitants was
very similar in high-incidence and low-incidence Cantons, but
diverged in the year 2020 (Fig. 1). During the pandemic, there was
a progressive decrease in the difference in OHCA incidence (per
100,000 inhabitants) between 2020 and 2019 in high-incidence
Cantons (Pearson correlation coefficient between difference and days
�0.84, 95%CI �0.89 to �0.79), whereas there was a progressive,
though modest, increase in the difference in OHCA incidence (per
100,000 inhabitants) for low-incidence Cantons (Pearson correlation
coefficient between difference and days 0.38, 95%CI 0.23�0.52)
(Fig. 1). As shown in Fig. 2, in cantons with high-incidence of COVID-
19, there was a strong correlation between the COVID-19 incidence
(per 100’000 inhabitants) and the difference in OHCA incidence
(per 100’000 inhabitants) observed between 2020 and 2019
(Pearson's product-moment correlation coefficient �0.81, 95%CI
�0.88 to �0.7). In contrast, in those cantons with low-incidence of

COVID-19, this correlation was significantly weaker (Pearson’s
product-moment correlation coefficient 0.38, 95%CI 0.15 to 0.57).

There was no difference in OHCA characteristics and circum-
stances in cantons with high- and low-incidence of COVID-19 infection
in 2020 (Supplemental Table B). Despite this fact, the outcome of
patients in those cantons with high-incidence of COVID-19 was worse.
Cantons with high-incidence of COVID-19 reported a higher number
of deaths in field (70.2% versus 61.7%, p=0.05), and a lower number
of patients (21.7% versus 30.2%, p=0.03) transported with a
spontaneous circulation to the hospital (Supplemental Table B).

The comparison of the OHCA characteristics occurring in the 2019
and the 2020 period, showed some differences (Tables 2 and 3) in
both low- and in high-incidence of COVID-19. In cantons with low-
incidence of COVID-19 (Table 2), etiology of cardiac arrest increased
for medical causes but decreased for overdose, and the first
responders’ arrival took longer than in the year 2019, whilst a lower
proportion of bystanders used an AED; finally, resuscitation was
attempted more frequently by EMS personnel. In those cantons with
high-incidence of COVID-19, there were marginal differences. The
OHCA location was less frequent during sport and leisure activities,
first responders were more frequently on the scene and initiated CPR.

OHCA frequency and mortality according to age groups and

incidence of the COVID-19 infection

A negligible reduction in OHCA cases, amounting to 2.4%, was
observed in the entire nation. The reduction was particularly high
(�21.4%) in those cantons with a high incidence of COVID-19; in
contrast, OHCA cases increased by 7.7% in low-incidence COVID-19
cantons. In those cantons with high-incidence of COVID-19, the
reduction in OHCA occurred in the age group 20�39 (�44.8%) and 65
�79 (�36.6%), and less in the age group of 80 years and older
(�17.5%) (Supplemental Table C).

Compared to the previous year, in 2020 overall mortality increased
by 8.6% in Switzerland. A 27.8% increase in mortality in 2020 was
observed in the high-incidence cantons when compared with the
previous year, which contrasted with a slight decrease of 0.7% in low-
incidence cantons. The mortality increase in high-incidence Cantons

Fig. 1 – OHCA cumulative incidence per 100,000 inhab-
itants in high-incidence and low-incidence of COVID-19
Cantons in the first 65 days of the pandemic in 2020 and
in the same period of 2019 (upper panel). Difference 2020
�2019 in OHCA cumulative incidence per 100,000
inhabitants in high-incidence and low-incidence of
COVID-19 Cantons in the first 65 days of the pandemic
in 2020 and in the same period of 2019 (lower panel).

Fig. 2 – Association between the difference in OHCA
cumulative incidence per 100,000 inhabitants between
2020 and 2019 periods and COVID-19 cumulative inci-
dence per 100,000 inhabitants in high-incidence and low-
incidence of COVID-19 Cantons.

4 R E S U S C I T A T I O N P L U S 6 ( 2 0 2 1 )



was evident in both the age group 65�79 years of age (+16.9%), and
the 80 years of age and older (+37.6%) (Supplemental Table D).

Mortality and OHCA comparison between cantons with high-incidence
and low-incidence of COVID-19 in 2020 is shown in Supplemental Table E.
TherewasnodifferenceinthemedianpopulationdensitybetweenCantons
with high-incidence of COVID-19 (206.24, IQR 95.5�1017.4) and those
with low-incidence (240.03, IQR 93.5�348.1) (p=0.82).

Discussion

Our study is the first one to report the OHCA incidence at national level
during the peak period of the COVID-19 pandemic, which, in
Switzerland, lasted nearly 9 weeks, as of February 25, 2020.
Furthermore, this is the first study to compare OHCA incidence and
overall mortality during the lockdown in an entire nation as well as in
regions experiencing high- and low-incidence of COVID-19 infection.

In line with other European countries (Italy, The Netherlands,
England, Wales, and Scotland) and densely the populated US cities
(New York City, Seattle),1,17 Switzerland also experienced an overall
increase of the mortality rate during the COVID-19 pandemic
compared to a similar period of the previous year. As expected, a
relationship between increase in mortality and incidence of COVID-19
cases also occurred in our country. In fact, the mortality risk difference
was 6.3 times higher in those cantons with a higher incidence of
COVID-19 cases compared to cantons with a low incidence of COVID-
19 cases. The overall increased mortality strongly contrasted with an
unchanged number of OHCAs occurring within the peak period in
Switzerland. Therefore our results conflict with the data for Italy, the
UK and New York City, and in part with the French data3�8; all regions
in which a significant increase in OHCAs during the lockdown period
was reported. However, during the last 2 weeks of the study period,
there was a relative decrease in OHCA incidence in the Paris area,
possibly due to an EMS reorganization allowing a progressively better

Table 2 – Comparison of patients’ and OHCAs’ characteristics in low-incidence of COVID-19 cantons in the period
2019�2020.

Variable Low-incidence Low-incidence Differencea p
2020 2019
n=657 n=610

Males, n (%) 445 (67.7) 413 (67.7) 0 (95%CI, �5 to 5) 0.99
Age, years [IQR] 70 [56�80] 72 [59�82] �2 (95%CI, �4.46 to 0.46) 0.11
EMS arrival time, min [IQR] 10 [7�14] 10 [7�14] 0 (95%CI, �8 to 8) 1
Etiology of arrest, n (%)
Medical 564 (85.8) 497 (81.5) 4.3 (95%CI, 0.2 to 8) 0.04
Trauma 59 (9) 63 (10.3) �1.4 (95%CI, �5 to 2) 0.42
Drowning 3 (0.5) 5 (0.8) �0.3 (95%CI, �1 to 1) 0.4
Overdose 12 (1.8) 25 (4.1) �2.3 (95%CI, �4 to �0.3) 0.02
Electrocution 2 (0.3) 2 (0.3) 0 (95%CI, �1 to 1) 0.94
Asphyxial (external causes) 17 (2.6) 18 (2.9) �0.3 (95%CI, �2 to 1) 0.7

OHCA location, n (%)
Home 457 (71.5) 398 (68.3) 3.2 (95%CI, �2 to 8) 0.22
Nursing residence 23 (3.6) 16 (2.7) 1.1 (95%CI, �1 to 3) 0.39
Workplace 19 (3) 23 (3.9) �0.9 (95%CI, �3 to 1) 0.35
Street 79 (12.4) 81 (13.9) �1.5 (95%CI, �5 to 2) 0.43
Public building 40 (6.3) 43 (7.4) �0.9 (95%CI, �4 to 2) 0.44
Sport 21 (3.3) 22 (3.8) �0.5 (95%CI, �3 to 2) 0.64

Witnessed status, n (%)
Unwitnessed 338 (54.7) 322 (55.5) �0.8 (95%CI, �6 to 5) 0.77
Bystander witnessed 222 (35.9) 216 (37.2) �1.3 (95%CI, �7 to 4) 0.64
Witnessed by EMS 56 (9.1) 41 (7.1) 2 (95%CI, �1 to 5) 0.2

Resuscitation attempted by EMS, n (%) 403 (61.3) 339 (55.6) �5.7 (95%CI, 0.2 to 11) 0.04
Bystander CPR, n (%)b 201 (57.1) 194 (63.8) �6.7 (95%CI, �14 to 1) 0.08
AED used by bystander, n (%)b 30 (8.5) 50 (16.4) �7.9 (95%CI, �13 to �3) 0.002
Presence of first responder, n (%)b 125 (35.5) 87 (28.6) 6.9 (95%CI, �0.1 to 14) 0.06
Minutes to FR arrival, min [IQR]b 5 [1�9] 3 [1�7] 2 (95%CI, 0.5 to 3.5) 0.009
CPR initiated by FR, n (%)b 95 (27) 63 (20.7) 6.3 (95%CI, �0.1 to 13) 0.06
AED used by FR, n (%)b 60 (17) 42 (13.8) 3.2 (95%CI, �2 to 9) 0.25
Shockable presenting rhythm, n (%)c 143 (35.5) 115 (33.9) 1.6 (95%CI, �5 to 8) 0.66
Minutes to ROSC, min [IQR]c 29 [20�37] 25.5 [18�40] 3.5 (95%CI, �1.3 to 7.3) 0.17
Outcome, n (%)c

Death in the field 243 (61.7) 204 (60.9) 0.8 (95%CI, �6 to 8) 0.83
Transported with ongoing CPR 45 (8.1) 43 (7.8) 0.3 (95%CI, �4 to 4) 0.86
Transported with ROSC 119 (30.2) 105 (31.3) �1.1 (95%CI, �8 to 6) 0.74

EMS: emergency medical service; OHCA: out-of-hospital cardiac arrest; CPR: cardio-pulmonary resuscitation; FR: first responder; AED: automatic external
defibrillator; ROSC: return of spontaneous circulation.
a Differences are expressed as rate difference or median difference and 95% confidence interval.
b Among those in whom resuscitation was attempted by EMS and excluding those witnessed by EMS.
c Among those in whom resuscitation was attempted by EMS.
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response to non-COVID-19 related calls during the study period. Our
findings are well in line with recent US data regarding Seattle & King
County, and with those coming from the Victoria region in Australia,
showing an unchanged number of OHCAs in 2020 compared to
previous years.13,18 A further confirmation that, at least in Switzerland,
COVID-19 mortality and OHCA incidence were not directly associated
is also shown by the progressive and constant decrease � week after
week � of OHCA incidence only in those Swiss cantons with high
incidence of COVID-19 cases. In contrast, OHCA incidence remained
unchanged in those cantons with low incidence of COVID-19 cases.
COVID-19 incidence in Switzerland (352 cases 1 per 100’000
inhabitants) was similar to the one in Seattle & King County (229 cases
per 100’000 inhabitants)13 and both were much higher than in the
Paris area (194 cases per 100’000 inhabitants)4 as well as in the
Victoria region in Australia (159 cases per 100,000 inhabitants).18 On
the other hand, these four geographies had a considerably lower
COVID-19 incidence than Lombardy (956 cases per 100’000

inhabitants) and New York City (1868 cases per 100’000 inhab-
itants).6,7 Altogether, these data suggest that countries with similar
incidences of COVID-19 cases have different trends in OHCA
incidence, thus resulting in a weak correlation, if any, between the
COVID-19 cases and the OHCA incidence. Therefore, the mismatch
between OHCA cases and overall mortality observed in Switzerland,
as well as between OHCA cases and the incidence of COVID-19
cases is not surprising. Similarly, also the different trends in the
OHCAs incidence in the different cantons is likely to recognize other
causes than just the incidence rate of COVID-19 cases. Although it is
difficult to understand the reasons for these differences with absolute
certainty, some factors can be hypothesised.

The first point to be considered is represented by age, a non-
modifiable factor in mortality and OHCA risk. During the pandemic, the
risk of mortality linearly increased with age, it thus being the highest in
the age-group 80 years and older; in particularly in cantons with high
incidence of COVID-19 cases. This observation is line with data from

Table 3 – Comparison of patients’ and OHCAs’ characteristics in high-incidence of COVID-19 cantons in the period
2019�2020.

Variable High-incidence High-incidence Differencea p
2020 2019
n=254 n=323

Males, n (%) 178 (70.1) 223 (69) 1.1 (95%CI, �7 to 9) 0.79
Age, years [IQR] 71 [58�81] 71 [57�81] 0 (95%CI, �4.1 to 4.1) 1
EMS arrival time, min [IQR] 10 [7�13] 10 [7�15] 0 (95%CI, �0.9 to 0.9) 1
Etiology of arrest, n (%)
Medical 210 (82.7) 264 (81.7) 1 (95%CI, �5 to 7) 0.77
Trauma 25 (9.8) 35 (10.8) �1 (95%CI, �5 to 2) 0.42
Drowning 1 (0.4) 4 (1.2) �0.8 (95%CI, �2 to 1) 0.25
Overdose 6 (2.4) 8 (2.5) �0.1 (95%CI, �3 to 2) 0.93
Electrocution 0 (0) 1 (0.3) �
Asphyxial (external causes) 12 (4.7) 11 (3.4) 1.3 (95%CI, �2 to 5) 0.43

OHCA location, n (%)
Home 176 (71) 200 (63.5) 6.5 (95%CI, �0.1 to 15) 0.06
Nursing residence 12 (4.8) 13 (4.1) 0.7 (95%CI, �3 to 4) 0.69
Workplace 2 (0.8) 9 (2.9) �2.1 (95%CI, �4 to 0.2) 0.06
Street 33 (13.3) 40 (12.7) 0.6 (95%CI, �5 to 6) 0.83
Public building 16 (6.4) 28 (8.9) �2.5 (95%CI, �7 to 2) 0.28
Sport 9 (3.6) 25 (7.9) �4.3 (95%CI, �8 to �1) 0.03

Witnessed status, n (%)
Unwitnessed 114 (49.6) 140 (45.7) �3.9 (95%CI, �5 to 12) 0.38
Bystander witnessed 96 (41.7) 127 (41.5) 0.2 (95%CI, �8 to 9) 0.96
Witnessed by EMS 19 (8.3) 36 (11.8) �3.5 (95%CI, �9 to 2) 0.17
Resuscitation attempted by EMS, n (%) 161 (63.4) 219 (67.8) �4.4 (95%CI, �12 to 3) 0.27

Bystander CPR, n (%)b 81 (55.1) 115 (61.2) �6.1 (95%CI, �17 to 5) 0.26
AED used by bystander, n (%)b 13 (8.8) 14 (7.4) 1.4 (95%CI, �5 to 7) 0.64
Presence of first responder, n (%)b 54 (36.7) 45 (23.9) 12.8 (95%CI, 3 to 23) 0.01
Minutes to FR arrival, min [IQR]b 4 [1�7] 2.5 [1�6] 1.5 (95%CI, �0.66 to 2.66) 0.24
CPR initiated by FR, n (%)b 44 (29.9) 38 (20.2) 9.7 (95%CI, 0.3 to 19) 0.04
AED used by FR, n (%)b 25 (17) 19 (10.1) 6.9 (95%CI, �1 to 14) 0.07
Shockable presenting rhythm, n (%)c 45 (27.9) 59 (26.9) 1 (95%CI, �8 to 10) 0.83
Minutes to ROSC, min [IQR]c 26.5 [16�35] 25 [19�40] 1.5 (95%CI, �4.4 to 8.4) 0.54
Outcome, n (%)c

Death in the field 113 (70.2) 139 (64.1) 6.1 (95%CI, �3 to 16) 0.21
Transported with ongoing CPR 13 (8.1) 17 (7.8) 0.3 (95%CI, �5 to 6) 0.93
Transported with ROSC 35 (21.7) 61 (28.1) �6.4 (95%CI, �15 to 2) 0.15

EMS: emergency medical service; OHCA: out-of-hospital cardiac arrest; CPR: cardio-pulmonary resuscitation; FR: first responder; AED: automatic external
defibrillator; ROSC: return of spontaneous circulation.
a Differences are expressed as rate difference or median difference and 95% confidence interval.
b Among those in whom resuscitation was attempted by EMS and excluding those witnessed by EMS.
c Among those in whom resuscitation was attempted by EMS.

6 R E S U S C I T A T I O N P L U S 6 ( 2 0 2 1 )



England and Wales1 and data from New York City, where risk of
mortality increased by 1.16 per 10 years of age. In contrast, the largest
reduction in OHCA was observed in patients aged 65�79 and only in
cantons with a high COVID-19 incidence. To explain this observation,
one may postulate that during the entire pandemic, the hospital
capacities were readily available19 thus, enabling hospitalization of
patients presenting early symptoms who, however, later died in
hospital. Therefore, the early hospitalization of a group of individuals
at risk of sudden death, with possibly significant concomitant
cardiovascular pathologies or co-morbidities have artificially been
removed them from a group of individuals who, in other geographical
areas, may have experienced an OHCA. Several reasons, other than
early hospitalization, may have contributed to a lower OHCA
incidence in younger age groups (<65 years). Firstly, younger
patients less frequently experienced severe COVID-19 symptoms
requiring hospitalization and/or systemic complications leading to
OHCA. Another possibility may be related to a change in the frequency
of non-medical OHCA etiologies such as trauma and/or overdose as a
result of the lockdown. These OHCA causes are by far more common
in young people. Finally, the absolute number of young patients was
numerically much lower than patients 65+.

An alternative explanation of our findings is the possibility that
individuals were either treated and died at home without alerting EMS,
or were simply found dead at home and the family doctor or the nurse
practitioner rather than EMS were informed/alerted. As mentioned
above, it is very difficult to retrospectively evaluate the most likely
scenario, also considering the recommendations for EMS issued in
Switzerland by the Swiss Society of Emergency and Rescue
Medicine,20 which suggest to carefully consider hospitalization of
people of over 80 years of age presenting severe respiratory distress,
most likely COVID-19 related, which may have played a role in the
decision to start resuscitation or on-field treatment.

The clinical and demographic characteristics of our patients are
similar to other OHCA populations,3�8,18,21 which have also been the
focus of recent meta-analyses.22,23 In contrast with the study by Baldi
et al.6 and by Marijon et al.,4 we did not observe a change in etiology,
witnessed status and presenting rhythm of OHCA when comparing
the year 2020�2019. The exact reason for the unchanged character-
istics of OHCA despite high incidence of COVID-19 cases remains
unknown. On the other hand, consistent with the Lombardy and Paris
area experience, we noticed an increase in OHCAs at home and a
reduction in OHCA occurring during sport or leisure activities, which is
certainly related to the quarantine and lockdown orders issued in
Switzerland9, as in the neighboring countries. A decrease in the
bystander CPR rate and AED use, as well as a markedly reduced
OHCA survival rate to hospital admission in those cantons with high
incidence of COVID-19 cases, represent the indirect effects of the
lockdown, changes in citizen behaviour, and pandemic related health
system issues.6,9,10,24 On the other hand, there was a surprisingly
higher proportion of OHCA managed by first responders which may in
part explain both the decrease in AED use by bystander and, most
importantly, the unchanged outcome of OHCA during the pandemic
compared to the previous year thus, confirming the key role played by
this group in the chain of survival.25 The larger availability of FR may
be due to a relative reduction in calls for other emergency situations
alongside reduction in work commitments for lay FR. The larger FR
availability and the reduction in city traffic following the lockdown,
resulted in shorter arrival time of FR and EMS.

Although our study is the first to describe the indirect effect of the
ongoingCOVID-19 pandemic at national level, some limitations need to

be acknowledged. We covered the first 65 days of the pandemic, until
the moment the government announced the plan to lift coronavirus
lockdown (April 27th, 2020) instead of considering the end of the
pandemic. However according to the Swiss Federal Office of Public
Health, at end of April the number of COVID-19 cases already
significantly decreased and thus the majority of the effect on mortality
and OHCA occurrence was included in our period analysis. Another
limitation is givenby the fact that there areno data regarding the number
ofpatients suspected ordiagnosed for COVID-19among OHCAswhich
occurred in the first and second quarter of 2020. However, our analysis
dividing Cantons according to the incidence rate of the COVID-19
infection, allows us to estimate how COVID-19 could have impacted the
population. Moreover, the indication to reverse transcription polymer-
ase chain reaction test of SARS-CoV-2, the implementation strategy
and the ability to perform them, were independently implemented by
different Swiss cantons; however they were implemented near
simultaneously following the recommendations of the Federal Office
of Public Health of the Swiss Confederation. A further limitation of our
study is represented by the fact that we cannot compare 2020 to other
years previous to 2019, as the SWISSRECA was established during
2018. Our analysis considers OHCAs occurring in a small populated
nation (about 8 million inhabitants) living in large rural areas and small
mid-size cities, thus results need confirmation in other nations having a
similar population as well as coming from much larger populations.
Finally, given the small FR sample size and OHCA cases, at the present
time it is difficult to make a hypothesis about the different behavior of FR
in low and high incidence Cantons.

Conclusions

Our study indicated a divergent trend between overall mortality and
OHCA incidence during the COVID-19 pandemic in Switzerland.
Although our data do not allow us to determine the precise physio-
pathological mechanism for the observation, it is unlikely related to
biological factors or to a direct effect of the disease. It is possibly
multifactorial and related to an unsaturated hospital capacity during
the pandemic or fast reorganization of EMS across the country, or to
health care system management and organization of medical service
at home even outside the pandemic.
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