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Introduction

Members of the public have an essential role to play in the out-of-
hospital cardiac arrest (OHCA) chain of survival by acting to call
Emergency Medical Services (EMS), start cardiopulmonary resusci-
tation (CPR) and use a Public Access Defibrillator (PAD) to help
save lives."™ In recent years, there has been a rise in bystander
CPR rates across many worldwide EMS systems (Denmark,®~” Uni-
ted States,® Japan,® Canada,'® South Korea.'') In England, the
percentage of people sustaining an OHCA that was either unwit-
nessed or witnessed by a bystander and who received bystander
CPR has risen from 55.2% in 2014 to 69.8% in 2019.">7'® In Scot-
land, this increased from 39.4% in 2011-2012 to 64.0% in 2018—
2019."

In the UK, as in many other countries, there has been a parallel
rise in the proportion of people reporting they have trained in resus-
citation skills. In 2014, 47% of people reported formal CPR skills
training and by 2019 it was 62.2%.">"'® National initiatives are asso-
ciated with increases in the numbers of people trained, which in turn
is associated with increased bystander CPR rates and improved sur-
vival outcomes.®'”

The COVID-19 pandemic appears to have increased the inci-
dence of OHCA cases.'®?' In some places bystander CPR rates

* Corresponding author.
E-mail address: c.a.hawkes @warwick.ac.uk (C.A. Hawkes).
https://doi.org/10.1016/j.resplu.2022.100256

also appear to be reduced.'®'® National and international organisa-
tions have developed revised guidelines for performing CPR as
safely as possible on OHCA patients during the pandemic to
reduce the risk of the rescuer catching COVID-19 during a resusci-
tation attempt (such as favouring compression-only CPR with a
cloth over the patients mouth rather than CPR with rescue
breaths).?>2® However, little is known about the public’s knowledge
of this guidance, how their attitudes to performing different resusci-
tation actions may have changed and reasons for any reluctance to
do so during the pandemic. Public health messaging on social dis-
tancing may have contributed to increased fear about helping
OHCA patients.**

Research to understand whether concerns about the COVID-19
pandemic have adversely affected gains in bystander CPR rates,
including any changes in public attitudes to performing CPR is
needed. It will inform stakeholders’ strategies to support recovery
in the public’s confidence and likelihood of helping people who sus-
tain an OHCA.

We conducted 4 short surveys of adults during the first wave of
the pandemic in the UK (April — July 2020) and a longer survey in
November 2020 to assess the UK public’s knowledge of revised
resuscitation guidance and the impact of the COVID-19 pandemic
on their attitudes to CPR and defibrillator use.
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Methods

Design

We conducted a prospective observational study of attitudes to CPR,
collecting data through surveys at several timepoints during the pan-
demic and compared the results with those from a similar study we
conducted before the pandemic in May 2019, and to an earlier study
conducted in 2015.

Sample

A sample of around 4,500 UK adults (18 years old and over) for
each period was achieved through YouGov's omnibus survey
using their non-probabilistic active sampling method from their
panel of over 1 million adults registered and incentivised to partic-
ipate in studies.?® A different sample was selected for each period.
The achieved samples were independently weighted to be repre-
sentative of UK adults in terms of age, gender, social class,
region, and education.?®

Data collection

YouGov ran the study online in May 2019, April, May, June and July
and November 2020. Each data collection period was 2 consecutive
working days. Questions were designed by the study team, using
some previously reported questions to ensure accurate compar-
isons. YouGov actively select a sample with the characteristics of
the UK adult population from their panel of over 1 million British
adults. Weights as described above are applied to ensure the sample
is representative.?® The sample were emailed a link to the survey.
YouGov returned the anonymised dataset to the study team for
analysis.

Data analysis
All analyses were performed in StataSE 17.0.

We analysed the sample’s characteristics and their responses
using descriptive statistics, with YouGov weights applied to ensure
the results were representative of the UK adult population.

Logistic regression was used to compare the likelihood of per-
forming different actions upon witnessing an OHCA over time. Time
was defined as the months from the reference time point (May 2019)
and was treated as categorical variable in the analysis. Each model
was adjusted using sampling weights as well as demographic vari-
ables (age group, gender, social grade and government region).
Post-hoc Wald tests were used to test for linear trends. Bonferroni
corrections were applied to account for multiple testing. A signifi-
cance level of p < 0.05 was used.

Taking the same approach as in our previously reported s'[udy,12
a number of variables were dichotomised for analysis: likelihood of
performing different actions upon witnessing an OHCA were trans-
formed from a 4-point Likert scale and a ‘don’t know’ option into a
‘likely’ and ‘unlikely’ binary form, where ‘don’t know’ was categorised
as ‘unlikely’.

Ethical considerations

The University of Warwick’s Biomedical and Scientific Research
Ethics Committee approved the study (ref REGO-2016-1906).
Consent was presumed in those who chose to complete the ques-
tions, having read the introductory information on its content and
purpose.

Results

Demographic characteristics

The sample characteristics are presented in Table 1. Over half of
respondents were female (51.5%), 57% were from higher social
grades (ABC1). Over 90% (93.1%) reported they were from White
ethnic backgrounds, 1.6% Mixed, 2.8% East and South Asian and
1.0% African-Caribbean ethnic backgrounds (July and November
surveys only).

Changes to bystander-reported responses to cardiac arrest
The percentage of respondents likely to perform different actions
upon witnessing someone having a cardiac arrest are presented in
Fig. 1. A summary of the logistic regression models and post-hoc
analyses is presented in Tables 2 and 3.

The likelihood of bystanders calling the EMS upon witnessing
someone having an OHCA did not significantly change between
May 2019 and November 2020 (Odds Ratio (OR) = 0.82, 95% Con-
fidence Interval (Cl) = 0.64—1.04, p = 0.11). In spite of a temporary
reduction in likelihood in April 2020 (OR = 0.72, 95%CI| = 0.58—
0.90, p < 0.05) (Table 2), there was no significant linear trend for like-
lihood to call the EMS between the May 2019 to November 2020 per-
iod (32 = 3.64, p = 0.057) (Table 3).

There was a significant linear trend in the likelihood of bystanders
performing any type of CPR over time (3®> = 23.00, p = 0.001)
(Table 3). In addition, there was a significant increase between
May 2019 and April 2020 (OR = 1.42, 95%Cl = 1.29-1.57,
p < 0.001) (Table 2), which was sustained through to November
2020 (Table 3). There was however a significant linear decrease in
the likelihood of performing CPR with rescue breaths over time
(x2 = 183.81, p < 0.001), with a particularly marked drop between
July and November 2020 (0.55; 95%CI| = 0.49-0.62, p < 0.001)
(Table 3). In contrast, there was a significant positive linear trend
for the likelihood of performing COCPR (with or without a cloth cov-
ering the person’s mouth) between May 2019 and November 2020
(x2 = 31.10, p < 0.001), with again a significant increase between
July and November 2020 (1.43, 95%Cl| = 1.27-1.62, p < 0.001)
(Table 3).

The likelihood of a bystander who witnessed an OHCA going to
get or use a PAD followed similar patterns. Both followed a statisti-
cally significant if modest positive linear trend during the study period
(get a PAD: %2 = 41.62, p < 0.001; use a PAD: x% = 45.95, p < 0.001)
(Table 3).

Barriers to CPR

In November 2020, only one in three (31.7%) respondents were
aware of modifications to guidance for performing CPR during the
COVID-19 pandemic. Few (14.7%) were aware of advice to put a
cloth or a towel over the person’s mouth whilst performing chest
compressions.

Overall, 30.1% said they were likely or very likely to train for the
first time or take a refresher course in resuscitation skills over the
next 6 months (i.e. between November and April 2021, during the
second wave of the pandemic in the UK). Almost 80% (77.9%) of
those said they were likely or very likely to use online resources;
45.6% percent said they would attend a face-to-face class with
social distancing, and 40.5% said they would attend an online
class.
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Table 1 - Demographic characteristics (weighted).

May 2019 Apr 2020 May 2020 Jun 2020 Jul 2020 Nov 2020
Total respondents 4,516 4,884 4,362 4,250 4,429 4,418
Sex (%)
Male 48.5 48.5 48.5 48.5 48.5 48.5
Female 51.5 51.5 51.5 51.5 51.5 51.5
Age group (%)
18-24 11.1 111 11.1 11.1 1.1 11.1
25-34 14.8 16.8 15.4 15.5 14.9 15.9
35-44 18.4 16.4 17.6 17.2 17.9 17.5
45-54 16.5 15.8 15.8 17.2 17.0 16.2
55+ 39.3 40.0 40.1 39.0 39.1 39.3
Social grade (%)*
ABCH1 57.0 57.0 57.0 57.0 57.0 57.0
C2DE 43.0 43.0 43.0 43.0 43.0 43.0
Government region (%)
North East 3.8 4.0 4.6 43 41 4.1
North West 10.5 11.3 10.6 9.9 11.0 10.5
Yorkshire and the Humber 9.0 8.0 8.1 9.1 8.2 8.7
East Midlands 8.0 8.0 7.9 7.8 8.2 7.0
West Midlands 8.1 8.1 8.2 8.3 7.9 9.1
East of England 9.2 8.7 8.6 9.5 7.9 9.0
London 13.1 13.1 13.1 13.1 13.1 13.1
South East 12.7 135 13.3 13.2 14.0 13.8
South West 9.7 9.5 9.7 9.2 9.7 8.8
Wales 4.8 4.8 4.8 4.8 4.8 4.8
Scotland 8.4 8.4 8.4 8.4 8.4 8.4
Northern Ireland 2.7 2.7 2.7 2.7 2.7 2.7

*Social grade: A: high managerial, administrative, or professional (4% of the population January — December 2016); B: intermediate managerial, administrative, or
professional (23%); C1: supervisory, clerical, and junior managerial, administrative, or professional (28%); C2: skilled manual worker (20%); D: semi-skilled and
unskilled manual worker (15%); E: state pensioner casual or lowest grade worker, unemployed with state benefits only (10%).2”

Fig. 2 presents information about perceived barriers to perform-
ing CPR. Data are included from a survey completed in 2015 for
comparison with the rates reported through the pandemic period.
The most striking changes between October 2015 and November
2020 are an increased reluctance to perform mouth-to-mouth venti-
lation (10.1 percentage points) and concerns about catching an
infection (15.4 percentage points). Overall, all reasons for reluctance
to perform CPR have increased since 2015. The leading reasons for
reluctance in November 2020 remained fear of causing more harm
than good (52.4%), lacking the knowledge and skills to perform
CPR (42.9%), and being unsure that the person concerned definitely
needs CPR (40.0%).

Discussion

Summary of key findings

Many (but not all) members of the UK public remain likely to activate
the EMS and to commence COCPR if faced with someone who has
sustained an OHCA. By contrast, the likelihood of performing mouth-
to-mouth ventilation has fallen since the onset of the COVID-19 pan-
demic. This is mirrored by concerns about the safety of mouth-to-
mouth ventilation and the risks of contracting iliness following a
resuscitation attempt. The likelihood of going to get or use a PAD
remained relatively stable but remains sub-optimal (with only about
50% expressing a likelihood of using this technology). There seems
to have been limited penetration of guidance suggesting how resus-
citation techniques should be modified during the COVID-19
pandemic.

Concerns over people’s attitudes to CPR being affected by the
pandemic seem to be borne out in our study in part. In contrast to
some other reports,?® we found the overall likelihood of people per-
forming any kind of CPR had actually increased since 2019. How-
ever, two distinct trends emerge when looking at CPR with rescue
breaths and compression-only CPR separately.

People’s likelihood of performing CPR with rescue breaths had
decreased since the onset of the pandemic, with a particularly
marked drop in November 2020, coinciding with the onset of a sec-
ond wave of infections in the UK. Within the same timeframe, the
likelihood of performing COCPR increased to the highest levels ever
reported in similar studies.?®*° Therefore, our study suggests that
the decrease in likelihood of using CPR with rescue breaths has
been compensated for by the increase in likelihood of performing
COCPR with or without a cloth covering the person’s mouth.
Although analysis of national data for bystander CPR is not yet avail-
able, data from the London Ambulance Service early in the pandemic
reported that bystander CPR rates had increased.”®

Our study shows that being put off by performing mouth-to-mouth
resuscitation and fear of catching an illness are increasingly cited as
reasons for reluctance to perform CPR. It is plausible that changes in
preferred CPR techniques have been driven by the pandemic and
perceived increased contamination risk by providing CPR with res-
cue breaths compared to COCPR. Another explanation — not neces-
sarily mutually exclusive with the first — is that changes in
international resuscitation guidelines (set in motion prior to the pan-
demic)®' and recommendations that untrained bystanders favour
COCPR over CPR with rescue breaths have reached a large part
of the general public.?
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Fig. 1 - Likelihood of acting in different ways upon witnessing a cardiac arrest (weighted data). Key: EMS:
Emergency Medical Services; CPR: Cardiopulmonary Resuscitation; COCPR: Compression-Only Cardiopulmonary

Resuscitation; PAD: Public Access Defibrillator.

Elements of our study evaluating penetration of resuscitation rec-
ommendations, showed that knowledge about safe CPR practice
during the pandemic — namely advice for COCPR with a cloth or
towel covering the person’s face®> — was poor and a worrying pro-
portion of people reported they were likely or very likely to still per-
form CPR with rescue breaths (39.4% in November 2020).

Lack of knowledge about CPR continues to be one of the leading
reasons for reluctance to perform CPR. Further work to increase the
public’'s awareness of safe resuscitation practice and sustained
efforts to provide training are still needed in the UK. Although the
pandemic is quickly evolving and many of the UK adult public are
now vaccinated (which was not the case when the data for this study
was collected),*® attention should be paid in planning for training pro-
vision to shifting preferences in accessing CPR training: our study
showed that the majority of people intending to undertake training
in the near future would prefer to use asynchronous online

resources, as opposed to ‘traditional’ face-to-face training. However,
the effects of high vaccination uptake in the UK on training prefer-
ences should continue to be monitored.

While we did not observe any decline in people’s reported likeli-
hood of using a PAD, it remains below 50%. There is significant room
for training more people in this skill as early defibrillation is known to
increase survival from OHCA.>*~°

Public awareness of cardiac arrest and the importance of early
action by bystanders, may have been raised by the arrest sustained
by Christian Eriksen during a recent televised match in the Union of
European Football Associations 2020 Championship (played in
June 2021). As campaigns and training evolve in response to the
pandemic and high-profile cardiac arrests suck as Eriksen’s, stud-
ies will be needed to monitor and assess resulting changes in atti-
tudes to CPR, including knowledge of safe practice and uptake of
training.
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Table 2 - Logistic regression models for changes in bystander response to OHCA over time.

Call EMS Overall p Perform any type of CPR Overallp Perform CPR

OR 95 %Cl p OR 95 %ClI p OR 95 %Cl p Overall p
May 2019 1 0.04 1 <0.001 1 <0.001
Apr2020 0.72 0.58-0.90 0.003 1.42 1.29-1.57 <0.001 0.95 0.88-1.04 0.280
May 2020 0.85 0.68-1.07 0.171 1.30 1.18-1.43 <0.001 0.92 0.84-1.00 0.056
Jun 2020 0.68 0.55-0.85 0.001 1.25 1.13-1.38 <0.001 0.84 0.77-0.92 <0.001
Jul 2020 0.91 0.73-1.15 0.438 1.30 1.18-1.44 <0.001 0.85 0.78-0.93 <0.001
Nov 2020 0.82 0.64-1.04 0.105 1.19 1.07-1.31 0.001 0.47 0.43-0.51 <0.001

Perform COCPR Get PAD Use PAD

OR  95%ClI p Overallp OR  95%ClI p Overallp OR  95%ClI p Overall p
May 2019 1 <0.001 1 <0.001 1 <0.001
Apr2020 1.09 1.00-1.19 0.043 1.55 1.43-1.69 <0.001 1.61 1.48-1.75 <0.001
May 2020 1.09 1.00-1.19 0.063 150 1.38-1.64 <0.001 152 1.39-1.66 <0.001
Jun 2020 1.12 1.02-1.22 0.016 1.64 1.50-1.79 <0.001 1.64 1.50-1.79 <0.001
Jul 2020 1.06 0.97-1.16 0.183 156 1.43-1.70 <0.001 1.51 1.39-1.65 <0.001
Nov 2020 1.36 1.24-1.49 <0.001 1.10 1.00-1.20 0.039 1.14 1.04-1.24 0.004

Key: May 2019 is the reference group; EMS — Emergency Medical Services; CPR: cardiopulmonary resuscitation; COCPR: compression-only CPR; PAD: Public

Access Defibrillator; Cl: Confidence Interval.

Table 3 - Post-Hoc analysis: contrasts of marginal linear predictions.

Call EMS Perform any type of CPR Perform CPR

OR 95% Cl P OR 95% Cl p OR 95% Cl p
Apr 2020 vs May 2019  0.72  0.58-0.90  0.017 1.42 1.25-1.6 <0.001 0.95 0.85-1.06 1.000
May 2020 vs Apr 2020  1.18  0.96-1.54  0.627 0.91 0.8-1.04 0.384 0.96 0.86-1.07 1.000
Jun 2020 vs May 2020 0.80  0.65-0.99  0.188 0.96 0.84—1.11 1.000 0.92 0.82-1.04 0.343
Jul 2020 vs Jun 2020 1.34 1.09-1.66  0.029 1.04 0.91-1.2 1.000 1.01 0.9-1.14 1.000
Nov 2020 vs Jul 2020 0.90 0.71-1.13 1.000 0.90 0.79-1.03 0.311 0.55 0.49-0.62 <0.001
Linear trend x% = 3.64, p = 0.057 x2 = 23.00, p < 0.001 x2 = 183.81, p < 0.001

Perform COCPR Get PAD Use PAD

OR 95% Cl p OR 95% Cl p OR 95% Cl p
Apr 2020 vs May 2019  1.09  0.97-1.22  0.216 1.54 1.38-1.72 <0.001 1.58 1.42-1.77 <0.001
May 2020 vs Apr 2020  1.00  0.89-1.12 1.000 0.97 0.86-1.08 1.000 0.95 0.84-1.06 0.985
Jun 2020 vs May 2020 1.038  0.91-1.15 1.000 1.09 0.97-1.23 0.321 1.08 0.96-1.21 0.470
Jul 2020 vs Jun 2020 0.95  0.84-1.07 1.000 0.95 0.85-1.07 1.000 0.93 0.83-1.04 0.365
Nov 2020 vs Jul 2020 1.43 1.27-1.62  <0.001 0.70 0.63-0.79 <0.001 0.75 0.67-0.84 <0.001

Linear trend

x2 = 31.10, p < 0.001

x2 = 41.62, p<0.001

x2 = 45.95, p < 0.001

Key: EMS — Emergency Medical Services; CPR: cardiopulmonary resuscitation; COCPR: compression-only CPR; PAD: Public Access Defibrillator; Cl: Confidence

Interval.

Limitations

The limitations of using non-probabilistic sampling are reported else-
where.'? We provide unweighted demographic data in the supple-
mentary tables for comparison with weighted data reported in the
main text.

Our sample did not include sufficient numbers or representative
proportions of respondents from minority ethnic groups to conduct
a robust analysis to assess differences between the majority and
minority groups in the UK. YouGov weighting methodology does
not account for ethnicity,?® therefore it is not surprising that our sam-
ple did not reflect the proportions in the 2011 census (where the per-
centage of the population from all non-mixed White ethnic
backgrounds was 87.2%,°°® resulting in an overrepresentation of
White British respondents. Further studies designed to include larger

numbers of people from minority ethnic groups should be conducted
in future.

Our study questions generally differentiated between CPR with
rescue breaths and COCPR. In order to facilitate comparison with
earlier data, we used the same question in May 2019 through to
November 2020 as was used in October 2015, and which did not
enquire about CPR with rescue breaths and COCPR separately.
Considering the differences in the likelihood of performing CPR with
rescue breaths and COCPR, future studies should examine reasons
for reluctance to perform CPR with rescue breaths and COCPR sep-
arately. In addition, we only had access to aggregated data for the
October 2015 study, and so we were unable to test differences
between 2015 and data from April — November 2020 for statistical
significance.
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| lack the knowledge and skills to
perform CPR

Fear of causing the individual more
harm than good

Being unsure that the person
concerned is definitely in need of CPR

Performing mouth-to-mouth
resuscitation, as part of CPR, puts me off

| like to 'keep myself to myself'

I lack the confidence to act in a public
situation where | might feel pressured

Fear of catching a disease/ illness from
the person concerned

Fear of being sued

Reasons for relucatance to perform CPR

Fear of being embarrassed if | did
something wrong

Other

Don't know

Prefer not to say

Not applicable - nothing would make
me reluctant to perform CPR

“"— H-I—_l'""-w"l

0

X
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Percentage of respondents

B Oct-15 ®Apr-20 = May-20 ®=Jun-20 ®Jul-20 ® Nov-20

Fig. 2 - Reasons for reluctance to perform CPR (October 2015, April - July 2020, November 2020, weighted data).
Key: CPR: Cardiopulmonary Resuscitation.
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Conclusions

The UK public’s reported likelihood of helping someone sustaining an
OHCAO has remained stable. Whether this is borne out in actual
bystander actions remains to be seen. Initiatives are still needed to
further increase the proportion of people with resuscitation skills
and to reduce the proportions reporting a lack of knowledge as a
key concern. More needs to be done to ensure members of the pub-
lic know how to minimise the risk of virus transmission during a
resuscitation attempt.
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