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Abstract
Background: The importance of bystander cardiopulmonary resuscitation (CPR) during out-of-
-hospital cardiac arrests is especially important in the context of coronavirus disease 2019 (COVID-19) 
because it can significantly influence survival outcomes. The objective of this meta-analysis was to 
examine the primary outcomes of bystander CPR during the pandemic and pre-pandemic periods.
Methods: A search was conducted in the PubMed Central, Scopus, and EMBASE databases, as well as the 
Cochrane Central Register of Controlled Trials database, up to December 10, 2023. In cases where the value 
of I2 was greater than or equal to 50% or the Q-test indicated that the p-value was less than or equal to 0.05, 
the studies were considered to be heterogeneous. Sensitivity assessment was performed using the leave-one- 
-out methodology. The study protocol was registered in PROSPERO with the ID number CRD42023494912.
Results: Twenty-five articles were included in this meta-analysis. Pooled analysis showed that bystand-
er CPR frequency during the COVID-19 pandemic was 38.8%, compared to 44.8% for the pre-pandemic 
period (odds ratio: 1.04; 95% confidence interval: 0.93–1.16; p = 0.48).
Conclusions: The article’s conclusions indicate that the COVID-19 pandemic influenced a reduction 
in bystander CPR compared to the pre-pandemic period, but this difference was not statistically signifi-
cant. Further research is recommended to understand attitudes, including the fears of witnesses, before 
performing CPR on patients with suspected or confirmed infectious diseases. The study highlights the 
importance of bystander intervention in emergency situations and the impact of a pandemic on public 
health response behaviors. (Cardiol J)
Keywords: COVID-19, bystander cardiopulmonary resuscitation (CPR), out-of-hospital 
cardiac arrest (OHCA), pandemic impact, meta-analysis, public health
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Introduction

Identifying that an individual is experiencing 
cardiac arrest, requesting support, and initiating 
bystander cardiopulmonary resuscitation (CPR) 
greatly enhances the likelihood of survival after 
a cardiac arrest that occurs outside of a medical 
facility [1, 2]. Currently, there is significant dis-
cussion over the impact of coronavirus disease 
2019 (COVID-19) on non-traumatic out-of-hospital 
cardiac arrest (OHCA), particularly in relation to 
the outcomes that occur when the cardiac arrest 
happens outside of a hospital setting. This debate 
is taking place within the context of the COVID-19 
pandemic. This period is often referred to as the 
COVID-19 era in scientific literature, and compari-
sons are being made to times before the pandemic. 
Based on Fan et al. [3], specific disparities were 
observed in the outcomes at the University Medical 
Center. These disparities included a decrease in the 
survival rate upon admission from 44.6% to 39.4%, 
a decrease in the survival rate upon discharge 
from 17.5% to 14.9%, and a deterioration in the 
neurological condition of the patients. However, 
hospitals with a lower level of reference did not 
exhibit comparable tendencies [3]. The structure 
of medical procedures provided during the inter-
vention of Emergency Medical Services (EMS) has 
also changed, including a reduction in intubation 
attempts, a decrease in epinephrine administration, 
and a greater likelihood of completing resuscitation 
without return of spontaneous circulation (ROSC) 
at the scene [4]. The above observations were 
confirmed in a recently published meta-analysis, 
mainly in the context of pre-hospital death, sur-
vival to hospital admission (SHA), and survival to 
hospital discharge (SHD). Furthermore, there was 
a notable rise in the occurrence of OHCAs during 
the first wave of the COVID-19 pandemic, along 
with a decrease in the frequency of bystander CPR 
in areas with a high COVID-19 incidence [5].

However, further research of this subject is 
required. An in-depth analysis of the disparities 
between the waves of the pandemic should be 
conducted. One study separated the duration of the 
pandemic, from February 21, 2020 to December 31, 
2020, into two periods. Both periods were analyzed 
and showed a comparable rise in the number of 
OHCAs [6]. However, what about the later time 
and the following surges in illness prevalence? 
Furthermore, particularly during the first phase 
of the COVID-19 pandemic, a particular constraint 
that might impact the results after OHCA was the 
scarcity of healthcare personnel and other resourc-

es within the healthcare system [7]. Healthcare 
personnel were largely engaged in the provision of 
care for COVID-19 patients and were reassigned 
from other departments [8–10]. An important issue 
that could influence outcomes after OHCA was also 
reduced motivation to perform CPR, especially in 
the case of bystander CPR [11]. Medical profes-
sionals’ representatives have also said that the 
primary reason discouraging them from doing CPR 
was the fear of acquiring COVID-19. Additionally, 
the fear of contacting COVID-19 contributed to the 
reluctance of as many as 34% of medical profes-
sionals to conduct CPR [12].

Considering the aforementioned factors, the 
objective of this meta-analysis was to examine  
the primary outcome of bystander CPR during the 
pandemic and pre-pandemic periods. Additionally, 
the secondary outcomes included bystander wit-
ness parameters such as the frequency of bystander 
witnessing, activation of public access defibrillators, 
the occurrence of shockable heart rhythms, and the 
influence of these factors on survival rates to hospital 
admission, survival rates to hospital discharge, and 
survival with good neurological outcomes.

Methods

Literature search 
This meta-analysis was performed under the 

guidance of the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) 
statement [13]. This study was reported in the In-
ternational Prospective Register of Systematic Re-
views (PROSPERO) database (CRD42023494912). 
The protocol was developed a priori and accepted 
by all authors, and no protocol changes were made 
during the study. Given the nature of this investiga-
tion, ethics committee approval was not required.

Four databases (PubMed Central, Scopus, 
and EMBASE, as well as the Cochrane Central 
Register of Controlled Trials) were systematically 
searched up to December 10, 2023. Furthermore, 
Google Scholar was searched to identify additional 
studies through forward searches until December 
12, 2023. We manually searched the reference 
lists of the included studies to identify additional 
eligible studies. The phrases we used for the lit-
erature search were as follows: “cardiac arrest” 
OR “out-of-hospital cardiac arrest” OR “OHCA” 
OR “heart arrest” OR “cardiopulmonary resus-
citation” OR “CPR” OR “sudden cardiac death” 
AND “bystander” AND “severe acute respiratory 
syndrome coronavirus 2” OR “SARS-CoV-2” OR 
“COVID-19” OR “nCOV” OR “novel coronavirus”.

2 www.cardiologyjournal.org

Cardiology Journal 2023, Vol. 30, No. 2



Eligibility criteria 
The inclusion criteria were as follows: studies 

on patients with OHCA with no gender and age 
restrictions, comparing bystander CPR occurrence 
in the pre-pandemic and pandemic periods, and 
English language.

The following exclusion criteria were applied: 
review articles, articles concerning the pediatric 
population, letters to editors, editorials, studies 
with non-original data, and studies without a com-
parator group.

Two authors (A.K. and M.P.) independently 
evaluated the studies found through the database 
search by using the aforementioned criteria in 
conjunction with the abstract and title. To resolve 
the conflicts, a third reviewer was consulted (L.S.). 
Two authors (A.K. and M.P.) independently evalu-
ated the studies that made the title/abstract screen-
ing on the basis of the same criteria in the full texts. 
In cases of disagreement, a third reviewer (L.S.) 
was consulted to resolve the issues.

Data extraction
Two of the authors (A.K. and M.P.) inde-

pendently extracted data. Disagreements were 
resolved through discussion with all authors and 
consensus. A standardized form was developed to 
extract the following data from eligible studies:  
(i) authors, country, and year of publication; (ii) study  
sample characteristics; (iii) resuscitation charac-
teristics (i.e., cardiac arrest bystander witnessed, 
home location of OHCA, medical etiology of OHCA, 
implementation of public access defibrillation, 
and shockable rhythm occurrence); (iv) bystander 
CPR ratio; and (v) additional OHCA outcomes, 
e.g., SHA, SHD, and SHD with good neurological 
outcome, defined as grade 1 or 2 in Cerebral Per-
formance Category (CPC) scale [14].

Quality assessment
Two authors (A.K. and G.N.) independently 

performed quality assessment in accordance with 
the Newcastle Ottawa Scale (NOS) [15]. Within this 
scale, every study is assessed based on 8 criteria 
that are divided into 3 categories: the selection 
of study groups, the comparability of the groups, 
and the determination of the conclusion. Each 
item was assessed on a scale of 1 point, except 
for comparability, which had a potential score of 
2 points. The overall score ranged from 0 to 9, 
with higher ratings denoting superior quality. The 
potential scores achievable with this instrument 
ranged from 0 to 9. Research with a total score of 
7 or more was deemed to be of good quality [16]. 

Statistical analysis
The statistical analyses were conducted using 

Review Manager (version 5.4, Nordic Cochrane 
Center, Cochrane Collaboration) and Stata (ver-
sion 18, Software for Statistics and Data Science, 
StataCorp, College Station, TX, USA). The analy-
ses were conducted using a two-tailed approach, 
with statistical significance defined as a p-value 
less than 0.05. For dichotomous data, we used odds 
ratios (OR) as the measure of effect along with 95% 
confidence intervals (CIs). For continuous data, 
we employed standardized mean differences (MD) 
with a 95% CI. The study provided the continuous 
results as the median, range, and interquartile 
range (IQR). For studies that did not provide the 
average value plus or minus the standard devia-
tion (SD): 1. If a range or 95% CI was provided, 
the SD was computed using this information.  
2. If the median with range or IQR was provided, 
these values were utilized to assess the skewness 
of the data. If the data did not have any bias, the 
mean and SD were computed [17]. Heterogeneity 
was assessed statistically using the Q test and  
I2 statistics. If the value of I2 was less than 50% and 
the Q-test indicated that the p-value was greater 
than 0.05, the studies were deemed to be in good 
agreement. In this case, a fixed-effects model was 
used for the combined analysis. Conversely, if the 
value of I2 was greater than or equal to 50% or the 
Q-test indicated that the p-value was less than or 
equal to 0.05, the studies were considered to be 
heterogeneous. In such instances, a random-effects 
model was employed for the combined analysis 
[18]. We employed Egger’s test and funnel plots to 
examine potential bias, and we assessed publica-
tion bias using funnel plot tests for asymmetry, but 
only if a single meta-analysis included more than 
10 trials. In addition, a sensitivity assessment was 
performed using the leave-one-out methodology, 
in which 1 study was excluded at a time, and the 
overall impact size was estimated to identify pos-
sibly influential situations.

Results

The process of inclusion and exclusion, de-
tailed in the PRISMA flow diagram, is presented 
in Figure 1. The search identified a total of 2453 
records. After removing 1611 articles by automa-
tion tools, a further 760 articles were excluded 
after screening their title and abstract. Fifty-seven 
reports were considered irrelevant and excluded 
after the full texts had been reviewed. Finally, 25 
studies were enrolled for meta-analysis [8, 19–42].
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Basic characteristics of included trials
Twenty-five articles were included in the 

analysis, with available data on 253,156 OHCAs. 
The participant baseline characteristics of the 
included studies are shown in Table 1. All the se-
lected studies were published between 2020 and 
2023. Of those 25 studies, 6 were performed in 
the USA, 2 in Australia, 2 in China, 2 in Italy, 2 in 
South Korea, 2 in Taiwan, 2 in Thailand, and one in 
each of the following countries: France, Germany, 
Japan, Spain, Sweden, Switzerland, and the United 
Kingdom (Fig. 2). The NOS scores of the 8 included 
studies were ≥ 7 (Table 1).

Primary outcome analysis
Twenty-five studies reported bystanders 

performing CPR during the pandemic and pre-
pandemic periods. Pooled analysis showed that 
bystander CPR frequency during the COVID-19 
pandemic was 38.8%, compared to 44.8% for the 
pre-pandemic period (OR: 1.04; 95% CI: 0.93–1.16; 
p = 0.48; Fig. 3). The results from the sensitivity 
analysis did not alter the direction.

Secondary outcomes analysis
Twenty-one studies reported bystander wit-

nessed parameters among pandemic and pre-
pandemic periods. In the pandemic period, the 
frequency of bystander witnessing was 49.9%, 
while in the pre-pandemic period it was 55.3% 
(OR: 0.94; 95% CI: 0.88–1.00; p = 0.04; Suppl. 
Fig. S1). Public access defibrillators activation in 
the COVID-19 pandemic and pre-pandemic peri-
ods also varied and amounted to 5.2% compared to 
5.7%, respectively (OR: 0.66; 95% CI: 0.55–0.80; 
p < 0.001). Pooled analysis showed that shock-
able rhythm during the pandemic period occurred 
in 9.5% compared to 11.7% in the pre-pandemic 
period (OR: 0.90; 95% CI: 0.84–0.96; p = 0.002). 
Pooled analysis showed that in the COVID-19 
pandemic period, the time to EMS arrival was 
statistically significantly longer compared to 
the pre-pandemic period (MD: 1.43; 95% CI: 
1.00–1.86; p < 0.001; Suppl. Fig. S2). 

Survival to hospital admission was statisti-
cally significantly lower for the pandemic period 
compared to the pre-pandemic period and was, 

Figure 1. Flow diagram of the search strategy and study selection.

Records identied from:
databases (n = 2453)

Primary screening of title and abstract
(n = 760)

Reports sought for retrieval
(n = 82)

Full-text articles screening for eligibility
(n = 82)

Studies included in review
(n = 25)

Records removed before screening:
duplicate records removed (n = 1611)

Records excluded
(n = 760)

Reports not retrieved
(n = 0)

Reports excluded (n = 57):
— Insufcient data for comparison (n = 50) 
— Ineligible study population (n = 1)
— Letter (n = 4)
— Review (n = 2)
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respectively, 9.9% vs. 16.5% (OR: 0.68; 95% CI: 
0.59–0.78; p < 0.001). COVID-19 also influenced 
survival to hospital discharge as well as SHD with 

good neurological outcomes, which were statisti-
cally significantly worse: 7.0% vs. 10.4% (OR: 
0.56; 95% CI: 0.48–0.66; p < 0.001) and 6.1% vs. 

Figure 3. Forest plot of bystander cardiopulmonary resuscitation (CPR) among COVID-19 pandemic vs. pre-pandemic 
periods. The center of each square represents the odds ratios for individual trials, and the corresponding horizontal 
line stands for a 95% confidence interval (CI). The diamonds represent pooled results.
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8.7% (OR: 0.64; 95% CI: 0.54–0.77; p < 0.001), 
respectively (Suppl. Fig. S3).

Discussion

Our meta-analysis revealed that the incidence 
of bystander CPR during the COVID-19 pandemic 
was 38.8%, in contrast to 44.8% during the pre-
pandemic era. Contrary to the prevailing view, this 
outcome did not exhibit statistical significance. Fol-
lowing the first surge of the COVID-19 pandemic, 
several investigations documented alterations in 
the occurrence of cardiac arrest and a decrease 
in the administration of CPR by those present at 
the scene [35]. Nevertheless, the findings from 
the following investigations remain inconclusive. 
Prior to the conclusion of 2020, during a span of 
less than 8 months after the implementation of 
lockdown measures, a comprehensive investiga-
tion on the relationship between COVID-19 and 
OHCA revealed a decrease in the rates of CPR 
performed by bystanders [43]. However, a meta-
analysis performed in 2021 found no noticeable 
difference in the frequencies of bystander CPR 
[44]. Presently, after a duration exceeding 2 years, 
it is evident that these changes have yet to tran-
spire in a substantial manner. However, we have  
a comprehensive understanding of the remaining 
factors associated with bystanders of the occur-
rence, which have already had a noteworthy influ-
ence. The rate of bystander witnessing significantly 
decreased during the pandemic in comparison to 
the period before the pandemic (49.9% vs. 55.3%); 
similarly in the case of public access defibrillator 
activation (5.2% vs. 5.7%), shockable rhythm (9.5% 
vs. 11.7%), time from EMS activation to arrival 
on scene, SHA (9.9% vs. 16.5%), SHD (7.0% vs. 
10.4%), as well as SHD with a good neurological 
outcome (6.1% vs. 8.7%). COVID-19 may have 
altered several variables of OHCA incidence and 
therapy. As a result of increased remote employ-
ment and decreased availability of public trans-
portation, the site of arrests shifted. Prior to the 
implementation of the lockdown measures, around 
70% of instances of cardiac arrests took place 
inside residential dwellings [45]. Post-lockdown, 
many studies indicate a rise in the frequency of 
arrests transpiring inside residences, accompanied 
by a decline in the occurrence of cardiac arrests 
in public settings [35, 46]. Significantly, the provi-
sion of bystander CPR and the placement of AED 
pads had a notable drop during the COVID-19 
pandemic. Possible factors contributing to this 
phenomenon included a reduction in the ratio of 

OHCA incidents transpiring in public settings and 
OHCA incidents being noticed by bystanders due 
to individuals opting to remain at home and re-
fraining from nonessential excursions. Moreover, 
the need to engage in close physical contact with 
patients, such as when applying AED pads and do-
ing rescue breathing, may present a challenge for 
witnesses. Nevertheless, experiencing a cardiac 
arrest at home is more likely to be witnessed by 
a bystander who has a personal connection to the 
patient. It is possible that there has previously 
been exposure to a potential virus in a shared liv-
ing area, which implies that the fear of becoming 
infected with the virus may have less impact on the 
decision to begin CPR. EMS staff take into account 
whether a bystander has previously started CPR 
while determining if they should commence CPR. 
Consequently, the probability of EMS initiating 
resuscitation is reduced, and these factors again 
significantly influenced SHA and SHD.

Limitations of the study
This study has both strengths and limitations. 

First, the study design of the included trials in this 
meta-analysis, which is predominantly observa-
tional, may not establish causality between observed 
phenomena. Another limitation of the study is the 
varying numbers of patients in each study. In addi-
tion, the unique circumstances of the COVID-19 
pandemic may affect the outcomes and might not be 
applicable to non-pandemic conditions. Uncontrolled 
external variables, such as changes in healthcare 
policies or public behavior during the pandemic, 
could influence the outcomes. Among the strengths 
of the study are its design as a meta-analysis, the 
timeliness of the topic, and the fact that it is the most 
up-to-date systematic review and meta-analysis.

Conclusions

This meta-analysis showed that the COVID-19 
pandemic influenced the reduction of bystander 
CPR compared to the pre-pandemic period; how-
ever, the difference did not show statistical signifi-
cance. Further research is needed to determine 
attitudes, including the fears of witnesses, to an 
event before undertaking CPR on a patient with 
a sub-pandemic or confirmed infectious disease.

Article information and declarations

Data availability statement: The data that 
support the findings of this study are available on 
request from the corresponding author (E.S.).

8 www.cardiologyjournal.org

Cardiology Journal 2023, Vol. 30, No. 2



Ethics statement: Given the nature of this inves-
tigation, the Ethics Committee was not relevant.

Author contributions: Conceptualization, A.K. 
and L.S.; methodology, A.K., K.K., and L.S.; soft-
ware, N.L.B.; validation, A.K., K.K., and L.S.; 
formal analysis, A.K., N.L.B.; investigation, A.K., 
K.K., M.P., E.S., and L.S.; resources, A.K., K.K., 
L.S., and G.N.; data curation, A.K., N.L.B, and L.S; 
writing — original draft preparation, A.K., K.K., 
D.S., and L.S.; writing — review and editing, all 
authors; visualization, A.K.; supervision, K.K. 
and L.S.; project administration, A.K. All authors 
have read and agreed to the published version of 
the manuscript.

Funding: This research received no external 
funding.

Acknowledgments: No applicable.

Conflict of interest: The authors declare no 
conflict of interest.

Supplementary material: Available on the jour-
nal website.

References

1.	 Olasveengen TM, Semeraro F, Ristagno G, et al. European 
Resuscitation Council Guidelines 2021: Basic Life Support. 
Resuscitation. 2021; 161(4): 98–114, doi: 10.1016/j.resuscita-
tion.2021.02.009, indexed in Pubmed: 33773835.

2.	 Al-Jeabory M, Safiejko K, Bialka S, et al. Impact of COVID-19 on 
bystander cardiopulmonary resuscitation in out-of-hospital car-
diac arrest: Is it as bad as we think? Cardiol J. 2020; 27(6): 884– 
–885, doi: 10.5603/CJ.a2020.0179, indexed in Pubmed: 33346369.

3.	 Fan CY, Sung CW, Chen CY, et al. Updated trends in the out-
comes of out-of-hospital cardiac arrest from 2017–2021: Prior to 
and during the coronavirus disease (COVID-19) pandemic. J Am 
Coll Emerg Physicians Open. 2023; 4(6): e13070, doi: 10.1002/
emp2.13070, indexed in Pubmed: 38029023.

4.	 Armour R, Ghamarian E, Helmer J, et al. Impact of the COVID-19 
pandemic on Canadian emergency medical system management 
of out-of-hospital cardiac arrest: A retrospective cohort study. 
Resuscitation. 2023 [Epub ahead of print]: 110054, doi: 10.1016/j.
resuscitation.2023.110054, indexed in Pubmed: 37992799.

5.	 Baldi E, Klersy C, Chan P, et al. The impact of COVID-19 pan-
demic on out-of-hospital cardiac arrest: An individual patient 
data meta-analysis. Resuscitation. 2023 [Epub ahead of print]; 
194: 110043, doi: 10.1016/j.resuscitation.2023.110043, indexed 
in Pubmed: 37952575.

6.	 Baldi E, Primi R, Bendotti S, et al. Relationship between out-of-
hospital cardiac arrests and COVID-19 during the first and sec-
ond pandemic wave. The importance of monitoring COVID-19 
incidence. PLoS One. 2021; 16(11): e0260275, doi: 10.1371/
journal.pone.0260275, indexed in Pubmed: 34797840.

7.	 Meyer-Szary J, Jaguszewski M, Smereka J, et al. Impact of COV-
ID-19 on pediatric out-of-hospital cardiac arrest in the Masovian 
region. Disaster Emerg Med J. 2021; 6(4): 183–185, doi: 10.5603/
demj.a2021.0028.

8.	 Riyapan S, Chantanakomes J, Roongsaenthong P, et al. Impact of 
the COVID-19 outbreak on out-of-hospital cardiac arrest man-
agement and outcomes in a low-resource emergency medical 
service system: a perspective from Thailand. Int J Emerg Med. 
2022; 15(1): 26, doi: 10.1186/s12245-022-00429-1, indexed in 
Pubmed: 35681113.

9.	 Pruc M, Golik D, Szarpak L, et al. COVID-19 in healthcare 
workers. Am J Emerg Med. 2021; 39: 236, doi: 10.1016/j.
ajem.2020.05.017, indexed in Pubmed: 32414525.

10.	 Dzieciatkowski T, Szarpak L, Filipiak KJ, et al. COVID-19 chal-
lenge for modern medicine. Cardiol J. 2020; 27(2): 175–183, doi: 
10.5603/CJ.a2020.0055, indexed in Pubmed: 32286679.

11.	 Grunau B, Bal J, Scheuermeyer F, et al. Bystanders are less 
willing to resuscitate out-of-hospital cardiac arrest victims dur-
ing the COVID-19 pandemic. Resusc Plus. 2020; 4: 100034, doi: 
10.1016/j.resplu.2020.100034, indexed in Pubmed: 33403365.

12.	 Al-Shiakh S, Tran QK, Caggiula A, et al. Attitudes among health-
care professionals towards cardiopulmonary resuscitation during 
COVID-19. Am J Emerg Med. 2022; 52: 34–42, doi: 10.1016/j.
ajem.2021.11.017, indexed in Pubmed: 34861518.

13.	 Page M, McKenzie J, Bossuyt P, et al. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. 
BMJ. 2021: n71, doi: 10.1136/bmj.n71.

14.	 Hsu CH, Li J, Cinousis MJ, et al. Cerebral performance cat-
egory at hospital discharge predicts long-term survival of car-
diac arrest survivors receiving targeted temperature manage-
ment. Crit Care Med. 2014; 42(12): 2575–2581, doi: 10.1097/
CCM.0000000000000547, indexed in Pubmed: 25072759.

15.	 Stang A. Critical evaluation of the Newcastle-Ottawa scale for 
the assessment of the quality of nonrandomized studies in meta-
analyses. Eur J Epidemiol. 2010; 25(9): 603–605, doi: 10.1007/
s10654-010-9491-z, indexed in Pubmed: 20652370.

16.	 Norris JM, Simpson BS, Ball R, et al. A modified Newcastle-
-Ottawa Scale for assessment of study quality in genetic uro-
logical research. Eur Urol. 2021; 79(3): 325–326, doi: 10.1016/j.
eururo.2020.12.017, indexed in Pubmed: 33375994.

17.	 Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and vari-
ance from the median, range, and the size of a sample. BMC Med 
Res Methodol. 2005; 5: 13, doi: 10.1186/1471-2288-5-13, indexed 
in Pubmed: 15840177.

18.	 Higgins JPT, Altman DG, Gøtzsche PC, et al. The Cochrane 
Collaboration’s tool for assessing risk of bias in randomised tri-
als. BMJ. 2011; 343: d5928, doi: 10.1136/bmj.d5928, indexed in 
Pubmed: 22008217.

19.	 Baldi E, Sechi GM, Mare C, et al. Treatment of out-of-hospital 
cardiac arrest in the COVID-19 era: A 100 days experience from 
the Lombardy region. PLoS One. 2020; 15(10): e0241028, doi: 
10.1371/journal.pone.0241028, indexed in Pubmed: 33091034.

20.	 Baldi E, Auricchio A, Klersy C, et al. Out-of-hospital cardiac 
arrests and mortality in Swiss Cantons with high and low  
COVID-19 incidence: A nationwide analysis. Resusc Plus. 2021; 
6: 100105, doi: 10.1016/j.resplu.2021.100105, indexed in Pub-
med: 34223367.

21.	 Ball J, Nehme Z, Bernard S, et al. Collateral damage: Hidden 
impact of the COVID-19 pandemic on the out-of-hospital car-
diac arrest system-of-care. Resuscitation. 2020; 156: 157–163, 
doi: 10.1016/j.resuscitation.2020.09.017, indexed in Pubmed: 
32961304.

22.	 Biskupski P, Heraud S, Khalil M, et al. Out-of-hospital cardiac 
arrest before and during the COVID-19 pandemic in the south 
bronx. medRxiv. 2022, doi: 10.1101/2022.06.08.22276169.

23.	 Breglia A, Ruggeri M, Pettenella P, et al. Out of hospital cardiac 
arrest during COVID-19 pandemic: A retrospective study from 

www.cardiologyjournal.org 9

Artur Krawczyk et al., Bystander cardiopulmonary resuscitation

http://dx.doi.org/10.1016/j.resuscitation.2021.02.009
http://dx.doi.org/10.1016/j.resuscitation.2021.02.009
https://www.ncbi.nlm.nih.gov/pubmed/33773835
http://dx.doi.org/10.5603/CJ.a2020.0179
https://www.ncbi.nlm.nih.gov/pubmed/33346369
http://dx.doi.org/10.1002/emp2.13070
http://dx.doi.org/10.1002/emp2.13070
https://www.ncbi.nlm.nih.gov/pubmed/38029023
http://dx.doi.org/10.1016/j.resuscitation.2023.110054
http://dx.doi.org/10.1016/j.resuscitation.2023.110054
https://www.ncbi.nlm.nih.gov/pubmed/37992799
http://dx.doi.org/10.1016/j.resuscitation.2023.110043
https://www.ncbi.nlm.nih.gov/pubmed/37952575
http://dx.doi.org/10.1371/journal.pone.0260275
http://dx.doi.org/10.1371/journal.pone.0260275
https://www.ncbi.nlm.nih.gov/pubmed/34797840
http://dx.doi.org/10.5603/demj.a2021.0028
http://dx.doi.org/10.5603/demj.a2021.0028
http://dx.doi.org/10.1186/s12245-022-00429-1
https://www.ncbi.nlm.nih.gov/pubmed/35681113
http://dx.doi.org/10.1016/j.ajem.2020.05.017
http://dx.doi.org/10.1016/j.ajem.2020.05.017
https://www.ncbi.nlm.nih.gov/pubmed/32414525
http://dx.doi.org/10.5603/CJ.a2020.0055
https://www.ncbi.nlm.nih.gov/pubmed/32286679
http://dx.doi.org/10.1016/j.resplu.2020.100034
https://www.ncbi.nlm.nih.gov/pubmed/33403365
http://dx.doi.org/10.1016/j.ajem.2021.11.017
http://dx.doi.org/10.1016/j.ajem.2021.11.017
https://www.ncbi.nlm.nih.gov/pubmed/34861518
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.1097/CCM.0000000000000547
http://dx.doi.org/10.1097/CCM.0000000000000547
https://www.ncbi.nlm.nih.gov/pubmed/25072759
http://dx.doi.org/10.1007/s10654-010-9491-z
http://dx.doi.org/10.1007/s10654-010-9491-z
https://www.ncbi.nlm.nih.gov/pubmed/20652370
http://dx.doi.org/10.1016/j.eururo.2020.12.017
http://dx.doi.org/10.1016/j.eururo.2020.12.017
https://www.ncbi.nlm.nih.gov/pubmed/33375994
http://dx.doi.org/10.1186/1471-2288-5-13
https://www.ncbi.nlm.nih.gov/pubmed/15840177
http://dx.doi.org/10.1136/bmj.d5928
https://www.ncbi.nlm.nih.gov/pubmed/22008217
http://dx.doi.org/10.1371/journal.pone.0241028
https://www.ncbi.nlm.nih.gov/pubmed/33091034
http://dx.doi.org/10.1016/j.resplu.2021.100105
https://www.ncbi.nlm.nih.gov/pubmed/34223367
http://dx.doi.org/10.1016/j.resuscitation.2020.09.017
https://www.ncbi.nlm.nih.gov/pubmed/32961304
http://dx.doi.org/10.1101/2022.06.08.22276169


north east of Italy. Emerg Care J. 2022; 18(3), doi: 10.4081/
ecj.2022.10436.

24.	 Chavez S, Huebinger R, Chan HK, et al. The impact of COVID-19  
on incidence and outcomes from out-of-hospital cardiac ar-
rest (OHCA) in Texas. Am J Emerg Med. 2022; 57: 1–5, doi: 
10.1016/j.ajem.2022.04.006, indexed in Pubmed: 35468504.

25.	 Chugh H, Sargsyan A, Nakamura K, et al. Ethnicity-Specific 
effects on cardiac arrest during the COVID-19 pandemic: a two-
-year prospective evaluation in a north american community. 
medRxiv. 2022, doi: 10.1101/2022.10.15.22281071.

26.	 Fothergill RT, Smith AL, Wrigley F, et al. Out-of-hospital cardiac 
arrest in london during the COVID-19 pandemic. Resusc Plus. 
2021; 5: 100066, doi: 10.1016/j.resplu.2020.100066, indexed in 
Pubmed: 33521706.

27.	 Hosomi S, Zha L, Kiyohara K, et al. Impact of the COVID-19 
pandemic on out-of-hospital cardiac arrest outcomes in older 
adults in Japan. Resusc Plus. 2022; 12: 100299, doi: 10.1016/j.
resplu.2022.100299, indexed in Pubmed: 36093311.

28.	 Kim YS, Lee SH, Lim HJ, et al. Impact of COVID-19 on out-of-hos-
pital cardiac arrest in Korea. J Korean Med Sci. 2023; 38(12): e92, 
doi: 10.3346/jkms.2023.38.e92, indexed in Pubmed: 36974401.

29.	 Lai PH, Lancet EA, Weiden MD, et al. Characteristics associated 
with out-of-hospital cardiac arrests and resuscitations during 
the novel coronavirus disease 2019 pandemic in New York City. 
JAMA Cardiol. 2020; 5(10): 1154–1163, doi: 10.1001/jamacar-
dio.2020.2488, indexed in Pubmed: 32558876.

30.	 Leung KaY, Chu CM, Lui CT. Exposure-response relationship 
between COVID-19 incidence rate and incidence and survival 
of out-of-hospital cardiac arrest (OHCA). Resusc Plus. 2023; 14: 
100372, doi: 10.1016/j.resplu.2023.100372, indexed in Pubmed: 
36891134.

31.	 Li G, Zhang W, Jia D, et al. Epidemic of the SARS-CoV-2 Omicron 
variant in Shanghai, China in 2022: Transient and persistent 
effects on Out-of-hospital cardiac arrests. Resuscitation. 2023; 
186: 109722, doi: 10.1016/j.resuscitation.2023.109722, indexed 
in Pubmed: 36758849.

32.	 Lim D, Park SY, Choi B, et al. The Comparison of emergency 
medical service responses to and outcomes of out-of-hospital 
cardiac arrest before and during the COVID-19 Pandemic in 
an Area of Korea. J Korean Med Sci. 2021; 36(36): e255, doi: 
10.3346/jkms.2021.36.e255, indexed in Pubmed: 34519188.

33.	 Liu JZ, Counts CR, Drucker CJ, et al. Acute SARS-CoV-2 infec-
tion and incidence and outcomes of out-of-hospital cardiac arrest. 
JAMA Netw Open. 2023; 6(10): e2336992, doi: 10.1001/jamanet-
workopen.2023.36992, indexed in Pubmed: 37801312.

34.	 Liu CH, Tsai MJ, Hsu CF, et al. The influence of the COVID-19 
pandemic on emergency medical services to out-of-hospital car-
diac arrests in a low-incidence urban city: an observational epide-
miological analysis. Int J Environ Res Public Health. 2023; 20(3), 
doi: 10.3390/ijerph20032713, indexed in Pubmed: 36768079.

35.	 Marijon E, Karam N, Jost D, et al. Out-of-hospital cardiac arrest 
during the COVID-19 pandemic in Paris, France: a population-
based, observational study. Lancet Public Health. 2020; 5(8): 

e437–e443, doi: 10.1016/S2468-2667(20)30117-1, indexed in 
Pubmed: 32473113.

36.	 Rosell Ortiz F, Fernández Del Valle P, Knox EC, et al. Influence of 
the Covid-19 pandemic on out-of-hospital cardiac arrest. A Span-
ish nationwide prospective cohort study. Resuscitation. 2020; 
157: 230–240, doi: 10.1016/j.resuscitation.2020.09.037, indexed 
in Pubmed: 33049385.

37.	 Phattharapornjaroen P, Nimnuan W, Sanguanwit P, et al. Char-
acteristics and outcomes of out-of-hospital cardiac arrest pa-
tients before and during the COVID-19 pandemic in Thailand. Int  
J Emerg Med. 2022; 15(1): 46, doi: 10.1186/s12245-022-00444-2, 
indexed in Pubmed: 36085002.

38.	 Ristau P, Wnent J, Gräsner JT, et al. Impact of COVID-19 on out-
of-hospital cardiac arrest: A registry-based cohort-study from 
the German Resuscitation Registry. PLoS One. 2022; 17(9): 
e0274314, doi: 10.1371/journal.pone.0274314, indexed in Pub-
med: 36103547.

39.	 Sultanian P, Lundgren P, Strömsöe A, et al. Cardiac arrest in 
COVID-19: characteristics and outcomes of in- and out-of-hospi-
tal cardiac arrest. A report from the Swedish Registry for Cardio-
pulmonary Resuscitation. Eur Heart J. 2021; 42(11): 1094–1106, 
doi: 10.1093/eurheartj/ehaa1067, indexed in Pubmed: 33543259.

40.	 Talikowska M, Ball S, Tohira H, et al. No apparent effect of the 
COVID-19 pandemic on out-of-hospital cardiac arrest incidence 
and outcome in Western Australia. Resusc Plus. 2021; 8: 100183, 
doi: 10.1016/j.resplu.2021.100183, indexed in Pubmed: 34786566.

41.	 Uy-Evanado A, Chugh HS, Sargsyan A, et al. Out-of-hospital 
cardiac arrest response and outcomes during the COVID-19 pan-
demic. JACC Clin Electrophysiol. 2021; 7(1): 6–11, doi: 10.1016/j.
jacep.2020.08.010, indexed in Pubmed: 33478713.

42.	 Yu JH, Liu CY, Chen WK, et al. Impact of the COVID-19 
pandemic on emergency medical service response to out-of-
-hospital cardiac arrests in Taiwan: a retrospective observa-
tional study. Emerg Med J. 2021; 38(9): 679–684, doi: 10.1136/
emermed-2020-210409, indexed in Pubmed: 34261763.

43.	 Lim ZJ, Ponnapa Reddy M, Afroz A, et al. Incidence and out-
come of out-of-hospital cardiac arrests in the COVID-19 era: 
A systematic review and meta-analysis. Resuscitation. 2020; 
157: 248–258, doi: 10.1016/j.resuscitation.2020.10.025, indexed 
in Pubmed: 33137418.

44.	 Bielski K, Szarpak A, Jaguszewski MJ, et al. The influence of 
COVID-19 on out-hospital cardiac arrest survival outcomes: an 
updated systematic review and meta-analysis. J Clin Med. 2021; 
10(23), doi: 10.3390/jcm10235573, indexed in Pubmed: 34884289.

45.	 Kiguchi T, Okubo M, Nishiyama C, et al. Out-of-hospital cardiac 
arrest across the world: First report from the International Liai-
son Committee on Resuscitation (ILCOR). Resuscitation. 2020; 
152: 39–49, doi: 10.1016/j.resuscitation.2020.02.044, indexed in 
Pubmed: 32272235.

46.	 Baldi E, Sechi GM, Mare C, et al. Out-of-hospital cardiac arrest 
during the COVID-19 outbreak in Italy. N Engl J Med. 2020; 
383(5): 496–498, doi: 10.1056/NEJMc2010418, indexed in Pub-
med: 32348640.

10 www.cardiologyjournal.org

Cardiology Journal 2023, Vol. 30, No. 2

http://dx.doi.org/10.4081/ecj.2022.10436
http://dx.doi.org/10.4081/ecj.2022.10436
http://dx.doi.org/10.1016/j.ajem.2022.04.006
https://www.ncbi.nlm.nih.gov/pubmed/35468504
http://dx.doi.org/10.1101/2022.10.15.22281071
http://dx.doi.org/10.1016/j.resplu.2020.100066
https://www.ncbi.nlm.nih.gov/pubmed/33521706
http://dx.doi.org/10.1016/j.resplu.2022.100299
http://dx.doi.org/10.1016/j.resplu.2022.100299
https://www.ncbi.nlm.nih.gov/pubmed/36093311
http://dx.doi.org/10.3346/jkms.2023.38.e92
https://www.ncbi.nlm.nih.gov/pubmed/36974401
http://dx.doi.org/10.1001/jamacardio.2020.2488
http://dx.doi.org/10.1001/jamacardio.2020.2488
https://www.ncbi.nlm.nih.gov/pubmed/32558876
http://dx.doi.org/10.1016/j.resplu.2023.100372
https://www.ncbi.nlm.nih.gov/pubmed/36891134
http://dx.doi.org/10.1016/j.resuscitation.2023.109722
https://www.ncbi.nlm.nih.gov/pubmed/36758849
http://dx.doi.org/10.3346/jkms.2021.36.e255
https://www.ncbi.nlm.nih.gov/pubmed/34519188
http://dx.doi.org/10.1001/jamanetworkopen.2023.36992
http://dx.doi.org/10.1001/jamanetworkopen.2023.36992
https://www.ncbi.nlm.nih.gov/pubmed/37801312
http://dx.doi.org/10.3390/ijerph20032713
https://www.ncbi.nlm.nih.gov/pubmed/36768079
http://dx.doi.org/10.1016/S2468-2667(20)30117-1
https://www.ncbi.nlm.nih.gov/pubmed/32473113
http://dx.doi.org/10.1016/j.resuscitation.2020.09.037
https://www.ncbi.nlm.nih.gov/pubmed/33049385
http://dx.doi.org/10.1186/s12245-022-00444-2
https://www.ncbi.nlm.nih.gov/pubmed/36085002
http://dx.doi.org/10.1371/journal.pone.0274314
https://www.ncbi.nlm.nih.gov/pubmed/36103547
http://dx.doi.org/10.1093/eurheartj/ehaa1067
https://www.ncbi.nlm.nih.gov/pubmed/33543259
http://dx.doi.org/10.1016/j.resplu.2021.100183
https://www.ncbi.nlm.nih.gov/pubmed/34786566
http://dx.doi.org/10.1016/j.jacep.2020.08.010
http://dx.doi.org/10.1016/j.jacep.2020.08.010
https://www.ncbi.nlm.nih.gov/pubmed/33478713
http://dx.doi.org/10.1136/emermed-2020-210409
http://dx.doi.org/10.1136/emermed-2020-210409
https://www.ncbi.nlm.nih.gov/pubmed/34261763
http://dx.doi.org/10.1016/j.resuscitation.2020.10.025
https://www.ncbi.nlm.nih.gov/pubmed/33137418
http://dx.doi.org/10.3390/jcm10235573
https://www.ncbi.nlm.nih.gov/pubmed/34884289
http://dx.doi.org/10.1016/j.resuscitation.2020.02.044
https://www.ncbi.nlm.nih.gov/pubmed/32272235
http://dx.doi.org/10.1056/NEJMc2010418
https://www.ncbi.nlm.nih.gov/pubmed/32348640

