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ABSTRACT
Introduction: The influence of the COVID-19 pandemic on the incidence and effectiveness of dispatcher-as-

sisted cardiopulmonary resuscitation (DA-CPR) in the context of out-of-hospital cardiac arrests (OHCA) 

remains an area of ambiguity and requires further elucidation. The study aims to conduct a systematic 

review and meta-analysis of the DA-CPR among pre- vs. during COVID-19 periods. 

Material and methods: This search was conducted in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) statement. A systematic review of the current literature 

was performed to identify articles that evaluated the impact of the pandemic on DA-CPR. English-language 

literature was searched up to December 11, 2023, in three databases, including MEDLINE (via PubMed), 

Embase, and the Cochrane Library.

Results: Six studies with 605,354 patients (431,308 patients with OHCA from before the pandemic pe-

riod and 174,046 OHCA patients from the COVID-19 pandemic period) were included. Pooled analysis 

showed that DA-CPR before and during the COVID-19 period varied and amounted to 61.4% vs. 62.4%, 

respectively (OR = 0.94; 95% CI: 0.90 to 0.99; p = 0.02). Moreover, dispatchers recognized cardiac arrest 

by phone in 61.8% of cases in the pre-pandemic period as well as in the pandemic period (OR = 0.98; 

95%CI: 0.95 to 1.01; p = 0.17).

Conclusions: This systematic review and meta-analysis suggest the resilience and adaptability of emergency 

response systems in maintaining DA-CPR effectiveness despite the challenges posed by the pandemic.

Keywords: dispatcher-assisted cardiopulmonary resuscitation, DA-CPR, out-of-hospital cardiac arrest, 

COVID-19, SARS-CoV-2
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Introduction

Dispatcher-assisted cardiopulmonary resuscitation 
(DA-CPR) is an important element of pre-hospital care 
in the event of OHCA, positively influencing post-OHCA 
outcomes [1]. This tendency is not only observed 
among adults but also visible in paediatric cardiac ar-
rests in which DA-CPR improves outcomes, although it 
depends on the place of occurrence of the cardiac arrest 
[2]. DA-CPR is very effective, meaning that bystanders 
can understand the dispatcher’s instructions. One 
barrier is that bystanders may be worried about moving 
a person who is having a cardiac arrest, but this doesn’t 
decrease the effectiveness of the intervention [3, 4]. 
Furthermore, research shows that DA-CPR is associ-
ated with a greater chance of return of spontaneous 
circulation [5]. However, it must be remembered that 
DA-CPR, although important, does not significantly 
improve neurological outcomes after OHCA compared 
to bystander cardiopulmonary resuscitation (CPR) [6]. 
Hence, efforts should be directed at improving the 
quality of DA-CPR as well as educating the public on 
the principles of CPR so that CPR can be started as 
soon as possible after cardiac arrest [7].

During the COVID-19 pandemic, various aspects 
related to health care systems as well as the outcomes 
of various medical interventions have changed signifi-
cantly [8, 9]. Chavez et al. [10] showed that during 
the COVID-19 pandemic, the number of OHCAs in-
creased significantly, the number of bystander CPRs 
decreased, the survival period until admission to the 
hospital decreased, and the in-hospital mortality rate 
increased. One of the direct causes was undoubtedly 
COVID-19 itself, which may have accounted for 10% of 
OHCA [11, 12]. The COVID-10 pandemic also had an 
impact on DA-CPR and had a special impact on the work 
and functioning of dispatchers [13]. Understanding 
the differences between DA-CPR during the pandemic 
compared to the pre-pandemic period may contribute 
to the design of interventions aimed at maintaining high 
quantities and quality of CPR in the event of renewed 
waves of the COVID-19 pandemic, as well as in the event 
of other epidemiological threats. Examining dispatch-
ers’ abilities to recognize cardiac arrest in conditions of 
increased stress and workload may, as a consequence, 
improve early recognition of OHCA and improve post-
OHCA outcomes.

Taking into consideration all the above, the current 
meta-analysis aimed to evaluate whether there was 
a difference between DA-CPR during the COVID-19 pan-
demic compared to the pre-pandemic era. Moreover, 
the dispatcher’s ability to recognize cardiac arrest 

by phone between the pre-pandemic and pandemic 
periods was also assessed. To the best of the authors’ 
knowledge, this meta-analysis is the first attempt to 
conduct a meta-analysis in the context of the impact of 
the pandemic on DA-CPR.

Material and methods

Data sources and search strategy

This study was designed as a systematic review 
and meta-analysis and was accomplished based on the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) statement [14]. The review 
protocol was prospectively submitted and registered 
on the International Prospective Register of Systematic 
Reviews (PROSPERO) database (registration number: 
CRD42023492242) and there were no amendments or 
protocol deviations.

A comprehensive systematic literature search 
was performed from the following medical electronic 
databases: MEDLINE (via PubMed), Embase, and the 
Cochrane Library databases with the search terms: 
“video-assisted” OR “telephone-assisted” OR “dis-
patcher-assisted” AND “cardiopulmonary resuscitation” 
OR “resuscitation” OR “CPR” AND “coronavirus disease 
2019” OR “COVID-19” OR “COVID 19” OR “COVID19” 
OR “novel coronavirus” OR “2019 novel coronavirus” 
OR “2019-nCoV” OR “2019 nCoV” OR “severe acute 
respiratory syndrome coronavirus 2” OR “SARS-CoV 
“OR “SARS-CoV-2”. The studies were retrieved from 
January 1, 2020, to December 11, 2023. All references in 
the included articles were hand-searched and browsed 
to identify more potentially eligible studies. Due to the 
nature of the study, no ethics committee approval 
was mandatory.

Study selection

Two authors (AK and MP) conducted independent 
assessments of the titles and abstracts of all search re-
sults to determine eligibility. Once an item was deemed 
possibly eligible, both writers individually scrutinized 
the whole piece to determine its inclusion. The writers 
settled their disagreements through a conversation 
based on consensus. In addition, a simultaneous search 
of the reference lists of all the publications found was 
conducted to identify any other research that may po-
tentially meet the eligibility criteria.

Included were all the peer-reviewed articles concern-
ing DA-CPR among adult out-of-hospital cardiac arrest 
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patients before and during the COVID-19 pandemic. 
The following types of papers from this analysis were 
omitted: systematic reviews, reviews, meta-analyses, 
case reports, case series, editorials, and opinion arti-
cles. However, the authors still examined the references 
to identify any relevant studies. 1) studies examining 
further instances of infectious epidemics; and 2) research 
published in languages other than English in the ab-
sence of a translated version of the text.

Data extraction

Two authors (AK and AR), independently collected 
data from individual reports and documented it in an 
Excel spreadsheet. A third author (LS) settled any 
disagreement that arose between the two reviewers 
during the data extraction procedure. The data that 
was obtained consisted of the primary author, pub-
lication year, research methodology, nation, sample 
size, age range, gender distribution, presence of other 
medical conditions, percentage of DA-CPR, survival 
to hospital admission, survival to hospital discharge 
(SHD), and survival to hospital discharge with good 
neurological outcome (defined as 1–2 grade according 
to the Cerebral Performance Categories Scale) [15]. If 
publications lacked sufficient information on predictive 
accuracy to enable the compilation of 2 x 2 contingency 
tables, the authors were contacted via email to request 
their assistance. Studies were excluded if a further email 
failed to generate a response.

Outcomes

The primary outcome of interest was the difference 
in DA-CPR during out-of-hospital cardiac arrest between 
before and during the COVID-19 pandemic period. The 
secondary outcome was a difference in dispatcher 
recognition of cardiac arrest.

Bias assessment

Using the nine-item Newcastle-Ottawa Scale [16], 
two reviewers (AK and AR) independently evaluated 
the methodological quality of the chosen studies. The 
NOS scale evaluates three key aspects of the study: 
the appropriateness of selecting exposed and non-ex-
posed cohorts, the comparability of these groups, and 
the quality of outcome evaluation. The scale assigns 
a total score ranging from 0 to 9. In addition, the NOS 
scale was divided into three categories: “0–3” for low 
quality, “4–6” for moderate quality, and “7–9” for ex-
cellent quality. All authors agreed on how to resolve 

disagreements that arose during the quality assessment 
of the research.

Statistical analysis

All statistical analyses were conducted using 
Review Manager 5.4 (RevMan 5.4) by the Cochrane 
Collaboration. A p-value less than 0.05 denotes sta-
tistical significance. The authors expressed pooled 
dichotomous effect measures as odds ratios (ORs) with 
95% confidence intervals (CI) and pooled continuous 
effect measures as mean differences (MD) with 95% CI. 
The authors transformed continuous values presented 
as medians to means and interquartile range (IQR) to 
standard deviation (SD) using the formula described 
by Hozo et al. [17]. The presence of statistical hetero-
geneity was assessed with I2, interpreted according 
to the Cochrane Handbook [18] 0–40%: might not be 
important; 30–60%: may represent moderate hetero-
geneity; 50–90%: substantial heterogeneity; 75–100%: 
considerable heterogeneity. The fixed-effects model 
was used when the I2 value was 50%, otherwise, the 
random-effects model was used. Publication bias was 
assessed by Egger’s test and funnel plots [19]. When 
at least 10 studies were included in the meta-analysis, 
publication bias was evaluated by visual inspection 
of funnel plots [20]. Additionally, a sensitivity analysis 
using leave-one-out was performed to test for the ro-
bustness of the findings.

Results

A total of 391 articles were retrieved through different 
databases, i.e., PubMed Central, Scopus, EMBASE, and 
the Cochrane Library. Of these, 136 duplicate studies 
were excluded, and 241 studies were further excluded 
from the initial post-title and abstract screening based 
on the inclusion and exclusion criteria and comparison 
arm. The full-text review was conducted for the remain-
ing 14 studies. Of these, 8 were excluded as they either 
had unmatching target populations, were not primary 
research articles or case reports, had duplicate data, 
or lacked a comparison arm. The flow diagram of the 
study selection is shown in Figure 1.

Finally, 6 studies with 605,354 patients (431,308 pa-
tients with OHCA from before the pandemic period and 
174,046 OHCA patients from the COVID-19 pandemic 
period) were included in the meta-analysis [21–26]. 
The main characteristics of the included articles are 
presented in Table 1. Of these articles, two were carried 
out in South Korea and one in Japan, Germany, Taiwan, 
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Figure 1. Flow diagram of the search strategy and study selection

and Singapore. Additional information about the studies 
included in the systematic review is provided in the sup-
plementary file (Tab. S1. Detailed methodology charac-
teristics of the studies included in the meta-analysis).

All six studies reported DA-CPR before and during 
the COVID-19 period. Pooled analysis showed that DA-
CPR before and during the COVID-19 period varied and 
amounted to 61.4% vs. 62.4%, respectively (OR = 0.94; 
95% CI: 0.90 to 0.99; p = 0.02; Fig. 2). An additional 
analysis based on two studies [21, 24] showed that 
the dispatcher recognized cardiac arrest by phone in 
61.8% of cases in the pre-pandemic period as well as 
in the pandemic period (OR = 0.98; 95%CI: 0.95 to 
1.01; p = 0.17).

Discussion

The following analysis revealed a slight decrease 
in the rate of DA-CPR during the COVID-19 pandemic 
compared to the pre-pandemic era; more precisely, 
a 6% reduction was observed in terms of DA-CPR during 
the pandemic (OR = 0.94). The difference is statistically 
significant (p = 0.02, p < 0.05). There was no significant 
difference in the dispatcher’s ability to recognize cardiac 

arrest by phone between the pre-pandemic and pan-
demic periods (p = 0.17), although a marginal decrease 
in recognition during the pandemic was detected. It 
seems that although the COVID-19 pandemic has sig-
nificantly changed the functioning of many aspects of 
the healthcare system, its impact on DA-CPR does not 
seem to be substantial, at least in a quantitative context. 
However, it cannot go unnoticed.

Although quantitatively not much has changed, 
a reduction in the quality of CPR cannot be ruled out 
due to the fear of infection. Taking into account that 
systematically repeated training is necessary to ensure 
effective CPR and, more broadly, all first aid activities, 
the COVID-19 pandemic may have significantly wors-
ened the quality of CPR due to the lockdown [27]. An 
additional factor, apart from the lockdown, was the 
fear of possible infection, mentioned already in the 
introduction of the article, which also limited the perfor-
mance of CPR by the bystander [28]. Representatives 
of medical professionals also indicated that the fear of 
contracting COVID-19 was the basic factor demotivating 
them to perform CPR, as was the fear of contracting 
COVID-19, and as many as 34% were reluctant to 
perform CPR [29]. Another issue requiring in-depth 
analysis is aspects related to the course of OHCA for 
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patients belonging to ethnic or racial minorities as well 
as gender differences. Chavez et al. [10] showed that 
black OHCA patients had a significantly lower chance 
of CPR performed by bystanders compared to white 
OHCA patients (aOR = 0.73; 95% CI: 0.65–0.82). The 
same study also showed that female OHCA patients 
had a greater chance of surviving until admission to the 
hospital (aOR = 1.29; 95% CI: 1.15–1.44).

Particularly in the initial stage of the COVID-19 pan-
demic, the number of patients who received CPR by 
bystanders decreased significantly by 15.6%. The 
same study also showed a significant increase (by 
58%) in out-of-hospital cardiac arrests (OHCA) between 
2019 and 2020 [30]. Moreover, during the first wave 
of the COVID-19 pandemic, an increased number of 
OHCAs was observed, along with a lower number 
of bystander cardiopulmonary resuscitation (CPR) in 
places where the incidence of COVID-19 was high [31].

Another significant factor was the significant delay 
in the arrival of emergency medical teams to the OHCA 
[32]. Taking into account all the above factors (lock-
down, fear of contamination, reduction in the number 
of CPR by bystanders) and the decrease in the rate of 
DA-CPR during the COVID-19 pandemic shown in the 
following meta-analysis, it is not surprising that the out-
comes after OHCA during COVID-19 have significantly 
worsened compared to pre-pandemic times [4]. The fol-
lowing meta-analysis may constitute an important voice 
in the discussion on the reasons for the worsening of 
outcomes after OHCA during the COVID-19 pandemic.

In addition, the following study showed a lack of sta-
tistical significance in terms of dispatchers’ recognition 
of cardiac arrests over the phone during the pandemic 
compared to the pre-pandemic period. This may prove 
the high level of training of the dispatchers, who were 
able to properly select calls even during periods of 
increased demand. It is also worth emphasizing that 
dispatchers are exposed to mental problems and a sig-
nificant risk of burnout, which has become more severe 
during the COVID-19 pandemic [33, 34]. Making efforts 
to improve the working conditions of dispatchers seems 
to be the right direction to improve the functioning of 
the health care system.

The following meta-analysis also has limita-
tions. First, a limited number of studies were included in 
the meta-analysis, but the number of patients included 
in the analysis is significant. Moreover, the studies 
included in the meta-analysis were observational in 
nature; therefore, the influence of confounding factors 
cannot be ruled out. It is also important that there may 
be a difference in the rate of DA-CPR depending on the 
wave of the pandemic; it can be assumed that in the 
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early period of the pandemic when disinformation about 
COVID-19 dominated and there was an atmosphere of 
uncertainty, the difference shown by the meta-analysis 
could have been even greater [35]. Another limitation 
is the great geographical diversity of countries with 
different healthcare systems and the organization of 
emergency medicine.

Conclusions

This systematic review and meta-analysis suggest 
the resilience and adaptability of emergency response 
systems in maintaining DA-CPR effectiveness despite 
the challenges posed by the pandemic.
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