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ABSTRACT
Introduction Out- of- hospital cardiac arrest (OHCA) is 
associated with poor survival outcomes, but prompt 
bystander action can more than double survival 
rates. Being trained, confident and willing- to- perform 
cardiopulmonary resuscitation (CPR) are known predictors 
of bystander action. This study aims to assess the 
effectiveness of a community organisation targeted 
multicomponent education and training initiative on being 
willing to respond to OHCAs. The study employs a novel 
approach to reaching community members via social 
and cultural groups, and the intervention aims to address 
commonly cited barriers to training including lack of 
availability, time and costs.
Methods and analysis FirstCPR is a cluster randomised 
trial that will be conducted across 200 community groups 
in urban and regional Australia. It will target community 
groups where CPR training is not usual. Community groups 
(clusters) will be stratified by region, size and organisation 
type, and then randomly assigned to either immediately 
receive the intervention programme, comprising digital 
and in- person education and training opportunities about 
CPR and OHCA over 12 months, or a delayed programme 
implementation. The primary outcome is self- reported 
‘training and willingness- to- perform CPR’ at 12 months. 
It will be assessed through surveys of group members 
that consent in intervention versus control groups 
and administered prior to control groups receiving the 
intervention. The primary analysis will follow intention- to- 
treat principles, use log binomial regression accounting 
for baseline covariates and be conducted at the individual 
level, while accounting for clustering within communities. 
Focus groups and interviews will be conducted to examine 
barriers and enablers to implementation and costs will also 
be examined.
Ethics and dissemination Ethical approval was obtained 
from The University of Sydney. Findings from this study 
will be disseminated via presentations at scientific 
conferences, publications in peer- reviewed journals, 
scientific and lay reports.
Trial registration number ACTRN12621000367842.

INTRODUCTION AND BACKGROUND
Out- of- hospital cardiac arrest (OHCA) is 
a major public health issue, with current 
survival rates of about 1 in 10.1 A range of 
patient, population and health system factors 
influence the chance of survival2; however, 
none are more significant than the response 
associated with the actions of bystanders.3 
Commencing bystander cardiopulmonary 
resuscitation (CPR) in OHCA doubles the 
chance of survival3 4; and the use of an auto-
mated external defibrillator (AED) to treat 
shockable rhythms increases survival by a 
further 50%–70%.5 6 Yet in many jurisdic-
tions, bystander CPR and AED usage rates 
are low, with only 30%–50% arrests receiving 
bystander CPR,1 7 and 2%–15% using an 
AED.8

Many factors influence the provision of 
bystander CPR and AED use. These include 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This study will evaluate a novel approach of target-
ing community organisations to increase the rates of 
participants willing and trained to respond in out- of- 
hospital cardiac arrest.

 ⇒ The evaluation will be in a large cluster randomised 
trial and involve a detailed process evaluation.

 ⇒ The intervention development uses strong codesign 
methods involving multiple stakeholders across 
diverse community groups, health professional 
groups, government and academics.

 ⇒ Outcomes will be measured through serial surveys 
of self- reported items on training and willingness- 
to- perform cardiopulmonary resuscitation.

 ⇒ Cluster allocation will not be blinded to participants 
or research staff, though researchers conducting 
analysis will be blinded to allocation status.

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-057175 on 9 June 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-5439-2802
http://orcid.org/0000-0001-8707-5563
http://orcid.org/0000-0002-7188-7740
http://orcid.org/0000-0002-5484-9144
http://dx.doi.org/10.1136/bmjopen-2021-057175
http://dx.doi.org/10.1136/bmjopen-2021-057175
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-057175&domain=pdf&date_stamp=2022-06-08
http://bmjopen.bmj.com/


2 Munot S, et al. BMJ Open 2022;12:e057175. doi:10.1136/bmjopen-2021-057175

Open access 

language barriers when communicating with emergency 
services as well as frailty, disability, location of arrest, CPR 
knowledge and training of the first responders.9–12 Early 
analyses of the COVID- 19 pandemic also suggest that 
bystanders are less willing- to- perform CPR in the event of 
an OHCA.13 Having prior CPR training is strongly asso-
ciated with being more likely to be willing- to- perform 
CPR.14 This is consistent with observations that areas with 
low bystander CPR and OHCA survival rates have lower 
rates of CPR training.12 15 16 CPR- trained survey respon-
dents report higher levels of confidence to perform CPR 
and use of AEDs in the event of OHCA.17

In Australia, the surf life- saving culture has raised aware-
ness of CPR.18 An online survey of Australian adults found 
90% had heard of CPR, but only 56% had CPR training 
and fewer had recent training (22% within the last 
year).17 CPR- trained people were more likely to be born 
in Australia and have greater than 12 years of education. 
In the event of a cardiac arrest, about two- thirds said they 
would perform CPR, but only 3% said they would locate 
a defibrillator. Asked specifically if they would perform 
CPR on a stranger, 45% said they would not. Confidence 
to perform CPR was a barrier to bystander CPR, with 
only 28% reporting feeling confident in their ability to 
perform CPR. In an analysis of emergency calls for adults 
in regions of low bystander CPR in Victoria, three types 
of barriers were identified: procedural barriers (time 
lost due to language barriers and communication issues; 
telephone problems), CPR knowledge (skill deficits; 
perceived benefit) and personal factors (physical frailty 
or disability; patient position; emotional factors).9

In Australia, community- wide CPR training is not 
compulsory and is mandated only for certain professions.17 
There are some initiatives to encourage awareness and 
training in first aid and basic life support by New South 
Wales (NSW) government, NSW Ambulance as well as 
established community and charitable organisations.19–24 
However, these are not routinely adopted across commu-
nities nor mandated across schools. They often involve a 
cost and require grassroot efforts by community members 
and volunteers to fundraise for defibrillator grants and 
access awareness programmes from provider organisa-
tions.25–27 Defibrillator grant programmes targeted at 
sports organisations were recently implemented in NSW; 
however, currently similar initiatives are not offered to 
other social groups or networks. There are no specific 
initiatives for people less likely to be trained or recently 
trained, for example, seniors’ groups, migrant communi-
ties.17 24 28–32 Public access to defibrillator programmes are 
likely to be more effective when training on CPR and use 
of defibrillators is also addressed.33

Several community intervention trials have examined 
ways to improve bystander CPR rates.34–41 Some of these 
have focused on improving CPR training and others on 
the quality of CPR technique.34–36 Other successful strat-
egies to increase bystander CPR rates include dispatch of 
lay and/or professional voluntary responders by emer-
gency services and use of apps to activate trained citizens 

and off- duty paramedics and doctors.42–46 In Australia, 
such initiatives are underway in some states but have not 
been adopted in NSW so far.47–50

A recent systematic review and meta- analysis of commu-
nity interventions designed to increase bystander response 
to OHCA (with or without changes in health services in 
the area) identified 15 studies and reported associations 
with better survival rates and bystander CPR in the areas 
of intervention; however, limitations included heter-
ogenous, and poorly described interventions.51 Also, a 
recent scoping review identified 19 studies from the USA, 
Denmark, Republic of Korea and Japan and Singapore, 
and noted community interventions were mainly provi-
sion of instructor- led training and mass media or public 
campaigns.52

In Australia, exposure to messaging of the importance 
of CPR training due to the surf life- saving culture or inter-
national campaigns such as World Restart a Heart Day 
intended to motivate training uptake, have not had the 
desired impact of optimising training rates in the commu-
nity.17 None of the community- based initiatives identified 
to date have targeted community organisations, groups 
or clubs as a means of increasing training and willing-
ness to respond to OHCA in the community, and this 
may be a way of improving the reach of public- orientated 
campaigns. As a result of literature review and multiple 
meetings with peak bodies and stakeholder groups 
(partnered in this project) including NSW Health, NSW 
Ambulance and other organisations with an interest in 
improving outcomes from OHCA, the FirstCPR concept 
arose.51 52

The primary objective of the FirstCPR trial is to deter-
mine whether a novel community group- targeted educa-
tional intervention in CPR and responding to OHCA 
can improve self- reported rates of CPR training, and 
willingness- to- perform CPR on a stranger. Secondary 
objectives are to evaluate the effects of such an interven-
tion on knowledge and confidence to perform CPR and 
to use a defibrillator. In addition, we will examine the 
longer- term retention of knowledge, confidence and will-
ingness among members of organisations that continue 
to receive reinforcement messages, and we will analyse 
rates of bystander CPR and survival in study areas. We 
also aim to evaluate the costs, reach and fidelity of the 
intervention along with barriers and enablers to imple-
mentation, especially among subgroups of interest such 
as elderly and minority populations.53

METHODS AND ANALYSIS
Standard protocol items for reporting cluster randomised 
trials were followed using the Spirit reporting guidelines.54

Trial registration
The study has been prospectively registered on the Austra-
lian New Zealand Clinical Trials Registry (ANZCTR). All 
items from the WHO Trial registration dataset can be found 
on the trial page on the ANZCTR registry online.
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Design
FirstCPR is a cluster randomised controlled trial (cRCT) 
involving 200 community groups across urban and 
regional NSW, Australia. The trial will involve random 
allocation of clusters (community groups) in a 1:1 ratio to 
intervention or control, with serial surveys across commu-
nity groups to evaluate primary and secondary outcomes 
(figure 1).

The study will be complemented by a process and cost- 
effectiveness evaluation. In addition, we will conduct a 
quasi- experimental analysis to compare bystander CPR 
rates and OHCA survival rates before and after the study 
period in areas exposed to the cRCT compared with areas 
not exposed.

Study setting
The study will recruit community groups and target 
regions of NSW as geographically defined by Local Health 
Districts (LHDs). NSW is the largest state in Australia with 
a residential population of 8 million. It is divided into 15 
LHDs; 8 cover the Sydney metropolitan region and 7 
cover rural and regional NSW. To select study LHDs, we 

considered data from the Population Health Risks and 
Outcomes Registry (Data custodian: NSW Ministry of 
Health) on OHCA incidence and survival; community 
diversity measures (eg, socioeconomic index and popula-
tion age) from the Australian Bureau of Statistics census 
data;55 56 and the feasibility of conducting study proce-
dures in the region through discussion with partners and 
stakeholders. We selected three LHDs with lower survival 
rates from OHCA and with substantial diversity in their 
population. This encompassed two metropolitan and one 
regional LHD.

Western Sydney LHD is in the metropolitan city of 
Sydney and covers an area of 780 km2 with more than 
120 suburbs. It has 1.3 million residents, 46.8% of resi-
dents were born overseas and 50.3% speak a language 
other than English at home.57 South Western Sydney 
LHD covers an area of 6237 km2 and is home to about 
12% of the NSW population (n=966 450). It is a culturally 
diverse area with half the residents (n=51%) speaking a 
language other than English at home. Mid- North Coast 
LHD is located on the north coast of NSW and covers 
an area of 11 335 km2. It has an estimated population of 
211 000 and 21% of residents are over the age of 65 years 
compared with 15% for NSW.56 57 Organisations located 
in border suburbs of selected LHDs will be eligible for 
inclusion as members of these organisations often reside 
in or frequently visit the study area.

Eligibility criteria for clusters and participants
Clusters eligibility
Clusters are community groups, organisations or work-
places that operate for a specific purpose or to provide 
a specific service in a community for public benefit of 
the members of the community. Community groups will 
include sports and social clubs, faith- based and multicul-
tural organisations. Workplaces, government workplaces 
and businesses (medium and large), will be considered 
if they have a community facing component to their 
business.

Inclusion criteria: (1) have at least 50 listed members 
(including employees); (2) have an ability to communi-
cate regularly with their membership by electronic means 
(eg, email/text message/in- app communications/social 
media); (3) agree to supporting all steps of the imple-
mentation of the FirstCPR project; and (4) are located 
in areas selected for implementation of the study. We 
will minimise approaching community groups that are 
likely to have shared or overlapping memberships with 
other clubs, for example, those in close proximity either 
geographically or socially to each other. If groups have 
shared membership, they will be combined and treated 
as a single entity/cluster, or the second group excluded.

Participant eligibility
Individual study participants will be adults (≥18 years) 
who are current members or committee members/
employees of the randomised community groups.

Figure 1 FirstCPR Study flow chart. CPR, cardiopulmonary 
resuscitation; RCT, randomised controlled trial. #Community 
organisations with minimum of 50 registered members that 
cab be contacted via digital means.
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Recruitment of organisations
Potential community groups will be identified through 
collaboration with FirstCPR stakeholders, local council 
lists, internet searches and local knowledge. Sports organ-
isations, social and faith- based groups and workplaces 
in our study areas will be approached. This will ensure 
a reasonably broad mix of people with diverse sociode-
mographic characteristics. We will target community 
groups that do not traditionally have CPR training, have 
an older average age of members and will specifically 
seek to enrich our sample to ensure a diverse cultural 
mix. Committee members and representatives at poten-
tially eligible community groups and organisations will be 
approached via email and phone and invited to partici-
pate in the programme. Agreement to participate will be 
sought after explaining the purpose of the research, study 
design and what the FirstCPR campaign entails. We will 
seek the support of community stakeholders and organ-
isation leaders to approach their members and facilitate 
member participation through provision of translated 
materials.

Randomisation
The community organisation/group will be randomised 
in a 1:1 allocation ratio to intervention versus controls 
through a central computerised system. The alloca-
tion sequence will be generated by a computer using a 
code created by the study statistician, using randomised 
permuted blocks size 2 and 4. Stratification will be based 
on: geography (regional/metro); community group size; 
and community group type.58 In order to reduce the 
predictability of random sequence, details of the code 
will be unavailable to those who enrol participants. Study 
research staff delegated to recruitment tasks will enrol 
organisations that are eligible, willing and able to partic-
ipate, and enter their baseline information required 
for randomisation into the study database system. To 
minimise contamination, geographical distance will be 
maximised between community groups from control 
and intervention arms where possible and where cross 
membership with nearby organisations is deemed to 
be an issue. Study research staff will keep track of the 
geographical location of enrolled organisations by flag-
ging them on a map and assess cross- membership with 
potential new eligible organisations prior to onboarding 
them. Study staff will further discuss the possibility of 
cross- membership with organisations in their screening 
questions. Allocation cannot be concealed from commu-
nity organisations or research staff involved in implemen-
tation. Statisticians involved in analysis will be blinded to 
cluster allocation. On enrolment and randomisation, the 
intervention will be made available to the groups in the 
intervention arm in the first year, and the control groups 
in the second year. Researchers will forward the FirstCPR 
study link to the organisation liaison person to circulate 
to their members. The link will enable members to access 
the electronic Participant Information and Consent Sheet 
(PICF). Consenting members will be invited to complete 

the baseline survey and opt to start receiving interven-
tion messages and educational materials via email or 
text as per their preference. Where a need is indicated, 
researchers will visit organisations to meet with members 
and provide paper PICF and survey forms.

Sample size
A sample of 200 community groups (100 per arm) will 
provide 80% power to detect an increase in the propor-
tion that are ‘trained and willing to do CPR by 10% 
(39%–49%). The estimate of 39% is from a survey of 
about 1000 community participants in Australia.17 This 
assumes an intraclass coefficient (ICC) of 0.2, a cluster 
size of 30, and hence a total individual sample size of 6000 
at a two- sided p value of 0.05. It also accounts for dropout 
of 15%. An ICC of 0.2 is used as a conservative estimate 
as ICC in other community groups have been reported to 
be 0.05–0.2.59–62

Data collection
Table 1 outlines the proposed outline and schedule of 
enrolment, intervention and assessments. FirstCPR study 
started recruitment of organisations in April 2021 and 
intends to complete recruitment by the end of December 
2021.

Baseline information on participating organisations 
such as organisation size, that is, number of members, 
type, geographical location will be collected at the time 
of screening and enrolment. In addition, information 
on organisations’ ability to facilitate in- person training 
sessions, display of educational posters, and dissemi-
nation of educational information to members will be 
noted. Information on any AEDs installed at organisa-
tion including access hours for members and the public, 
existing policies for Basic Life Saving training and any 
recent or upcoming training organised for members and 
staff/employees at organisations will also be documented.

Surveys of community members will be conducted 
at baseline and at 12 months (assessment of primary 
outcome). The 12- month primary end- point evaluation 
timepoint was chosen as we thought that this would be give 
us sufficient time to implement the programme across 
the multiple organisations and for each organisation to 
be exposed to it for a sufficient time—that is, experience 
the combination of digital delivery of messages and video 
every 2–3 weeks as well as delivery of the in- person training 
session in their organisation. In addition, participants 
from the intervention arm will be invited to complete 
repeat surveys at 24 months for assessment of maintained 
benefitsand enable evaluation of any individual determi-
nants of change among participants in the intervention 
arm. Research Electronic Data Capture (RedCAP) will 
be used for capturing data and for completion of elec-
tronic surveys (see online supplemental appendix 1, Data 
management). Survey questionnaires will be sent via 
an electronic link to all on the enrolled organisations’ 
membership lists. Paper surveys may be used to collect 
information from members at organisations where a 
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need is indicated. At each timepoint, all members of the 
community groups will be invited to the survey. A 10% 
participation for each group (or n=30 for smaller groups) 
will be considered as a minimum acceptable rate, though 
we will aim for a higher response rate. Surveys will ask 
respondents on their knowledge and previous training of 
CPR, confidence and willingness- to- perform CPR and use 
an AED and will include basic demographic questions and 
an item on participant’s general health condition. Most 
survey questions have been previously used and validated 
in Australia.10 17 Current occupation or field of study item 
will collect information on those that belong to one of 
the professions or fields where CPR skills are expected 
or likely to be mandated, for example, medical/health, 
fitness instructors, aged care and childcare staff, law 
enforcement officers and firefighters, teachers, lifeguards 
among others. All survey items have been approved by 
the study team and piloted in a sample of 50 commu-
nity members for face and content validity. Pilot survey 
respondents found the questionnaire clear, concise and 
easy to complete and no major amendments were neces-
sary following the feedback and comments from partici-
pants. The study participant information sheet and survey 
questionnaires have been attached in the online supple-
mental appendices 2 and 3.

A subgroup of participants will also be invited to partic-
ipate in focus groups and/or in- depth interviews with 
purposive sampling of a range of individuals to enable 
further understanding regarding determinants of change 
and understanding of barriers and enablers to CPR 
training and response to OHCA.63 Most of the qualitative 

data collection will occur among members that complete 
the surveys and received training or are administrative or 
coordinating staff at participating community organisa-
tions that support the implementation of the intervention.

Plan for participant (organisation) retention
Once organisations are enrolled, study staff will make 
every reasonable effort to follow and encourage organ-
isations to remain in the study for the entire duration. 
Staff will strive to maintain and nurture the key rela-
tionships with contact/liaison persons in the enrolled 
organisations and highlight the benefits of participation 
to encourage them to stay in the study until all outcome 
data are collected. Regular communication with 
members, visits to organisation events, adopting flexi-
bility in intervention implementation such as in- person 
visits to engage with organisation members, provision 
of incentives such as entry of completed surveys into a 
draw for grocery vouchers, free and discounted vouchers 
for members to access accredited CPR training courses, 
and a raffle at the end of the study to win an AED to 
be installed at the organisation venue are some of the 
strategies that will be employed to encourage retention. 
Organisations that decide to discontinue or are unable 
to implement some or all aspects of the study as per 
protocol will be invited to discuss over short phone inter-
views or via email the reasons for discontinuation and 
these will be documented in a deidentified format, and 
any data collected until the point of withdrawal will be 
evaluated and analysed.

Table 1 Schedule of enrolment, intervention and assessments

YEAR (Y) Y1 Y2 Y3 Y4

QUARTER (Q) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

Study approvals and registrations   

  Ethics and governance approval, trial registration   x                         

Screening and enrolment   

  Identify and assess eligibility of community 
organisations

    x   x   x                   

  Enrol, organisation surveys, randomise to intervention 
or control

    x   x   x                   

  Baseline surveys: intervention organisation members     x   x   x   x                 

Implementation   

  FirstCPR programme to intervention organisations     x   x   x   x   x   x   x   x         

  FirstCPR programme to control organisations             x   x   x   x   x   x   x   x

  FirstCPR reinforcement programme—intervention 
organisation members

            x   x   x   x   x   x   x   x

Evaluation   

  Evaluation surveys (intervention and control)             x   x   x   x   x   x   x   

  Follow- up surveys—members participating in 
reinforcement programme

                      x   x   x

  Focus groups, interviews: intervention organisation 
committee and members

                x   x   x   x   x   x

Q1=January–February–March; Q2=April–May–June; Q3=July–August–September; Q4=October–November–December.
Table adapted from BMJ 2013;346:e7586.54

CPR, cardiopulmonary resuscitation.
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Additional data collection
Repeat surveys at 24 months after initiation will be sent to 
members of the intervention arm group at the end of the 
second year to examine maintained response. This will 
be sent after completion of the additional reinforcement 
messages. We will document the costs related to inter-
vention implementation including training. We will also 
extract data from administrative datasets including CPR 
rates, OHCA survival, data related with treating OHCA 
patients in the NSW healthcare system with and without 
bystander intervention (extraction from NSW Ambu-
lance, emergency department and admitted patient 
administrative data).

Focus groups with a subsample of participants from 
various community groups will be conducted to explore 
uptake, acceptability and engagement with the different 
intervention tiers. To obtain a broad range of views, we 
will use a maximum variation sampling method based 
on participant demographic characteristics and training 
component.63 Sampling for focus groups will continue 
until thematic saturation is reached.

FirstCPR intervention
The intervention comprises a targeted health promotion 
programme addressing training in CPR and response to 
OHCA. The primary intent of developing the interven-
tion toolkit was to: (a) raise awareness, impart education 
and provide access to formal training in CPR and AED 
use for OHCA and (b) positively influence behavioural 
intention or ‘willingness to act’ (in the event of witnessing 
an OHCA emergency).

The intervention’s design and development were 
informed by The Theory of Planned Behaviour, Theory 
of Reasoned Action, and mostly by the COM- B frame-
work.64–66 The COM- B framework describes key elements 
for behaviour change as capability (C), opportunity (O) 
and motivation (M) to perform a behaviour (B). Capa-
bility in this context can be seen as feeling psychologically 
and physically capable to perform CPR or use an AED, and 
motivation in this study is likely to be ‘reflective’ (defined 
in the COM- B framework as ‘developing the intention to 
act’). The FirstCPR intervention toolkit’s components are 

designed to focus on developing the elements of ‘capa-
bility’ (psychological) and ‘reflective motivation’ needed 
when the ‘opportunity’ arises to perform CPR and when 
‘automatic motivation’ (defined as the ‘emotions and 
impulses from associative learning and innate dispo-
sition’) will be called on for the behaviour/action of 
performing CPR.

Community groups allocated to the intervention group 
will receive the FirstCPR programme on commencement 
of the study and this will continue as part of a rolling 
campaign in the first year (figure 2: intervention compo-
nents). The control arm will receive no intervention in 
year 1 and intervention in year 2. This means that there 
will be no study- initiated health promotion or educational 
initiatives offered at these sites in year 1. However, control 
sites may be incidentally exposed to health promotion 
related to CPR training through ongoing public health 
or non- governmental organisation initiatives outside of 
FirstCPR.

Re- enforcement messages will continue to be delivered 
to the intervention group organisations in the second 
year.

Committees that were convened to advise on inter-
vention development, deliberate over study design and 
implementation plan are outlined in the online supple-
mental appendix 4, roles and responsibilities. The inter-
vention was developed in an iterative process coordinated 
by an intervention development committee including 
representation by academics, clinicians, government and 
consumers. This included discussion of key messages to 
be conveyed, collation of existing materials used by peak 
organisations in resuscitation or cardiology in Australia, 
supplemented by searches to identify high- quality inter-
national material and material that can be used for 
culturally diverse populations. All intervention material 
and delivery formats were reviewed by an expert panel 
including health professionals and researchers to ensure 
the messaging was aligned with the key messages iden-
tified and prioritised by the intervention committee. 
The key messages focused on addressing the primary 
goals for FirstCPR—increasing training and increasing 

Figure 2 FirstCPR multicomponent intervention. CPR, cardiopulmonary resuscitation.
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willingness- to- perform CPR. The delivery of the inter-
vention considered the following parameters: low cost, 
ability to directly message participants, leveraging digital 
communication, incentivisation and was guided by 
behavioural change theories.65

The intervention will be delivered in the following 
components:
1. Digital delivery: materials in digital format will com-

prise of written, picture and video format and incorpo-
rate key messaging, education and information sent to 
members of participating organisations via text as per 
preference indicated by participants on a fortnightly 
basis over a period of 12 months. Following the launch 
of the digital intervention package, key training, aware-
ness and motivation messages will be delivered less 
frequently (monthly) as reinforcement in the second 
year for intervention group members. These will aim 
to reinforce the key messages related with responding 
to an OHCA.

2. In- person information sessions: these will be provid-
ed by the study at locations selected by the commu-
nity group and will be delivered in- person or online 
depending on COVID- 19 restrictions. These will in-
clude a 30–45 min presentation of key points as well 
as a demonstration of how to perform CPR and use a 
defibrillator on a manikin, with the opportunity to ask 
questions at the end of the session.

3. Incentives to attend formal CPR training: by an accred-
ited provider with the option of running the session at 
the group venue will be made available.

4. Attendees completing the requisite hands- on practice 
on a manikin will be eligible to obtain a nationally ac-
credited training certificate. Display of educational 
materials at participating clubs and organisations: de-
pending on feasibility at individual organisations, for 
example, videos, posters on notice boards and in foyer 
areas, social media posts, club apps or newsletter bytes.

Intervention adherence
Strategies to encourage adherence to implementation 
and delivery of intervention components as per protocol 
will include regular training of study research staff and 
encouraging ongoing communication with organisation 
liaison people to ensure that the intervention material is 
delivered to members as intended. Educational messaging 
and material have been designed to be short, sharp and 
interesting to appeal to participants and encourage 
engagement. Delivery logs of all intervention compo-
nents delivered are being maintained by study staff and 
will allow for evaluation of engagement and adherence 
to intervention delivery and uptake. RedCap has been 
designed to deliver and collect information that enables 
analysis of intervention uptake and viewing of educa-
tional material by study participants. Given commonly 
cited barriers of time constraints and lack of priority in 
attending traditional classroom- style training, we antic-
ipate that not all organisation members will attend the 
educational or formal accredited sessions. In- person 

session attendance numbers at each organisation will be 
noted and also asked in brief surveys at the end of the 
intervention period.

Study outcomes
Primary and secondary outcomes will be assessed at the 
end of the first year. We will compare the intervention 
group to the control group, prior to the control group 
being offered the delayed programme. The primary 
outcome was selected as that reflecting the primary intent 
of the intervention. These outcomes will be assessed 
through surveys of members, who consent, from partic-
ipating organisations.
1. Primary outcome: is a composite of self- reported affir-

mative responses to two items:
 – Received CPR training.
 – Willingness- to- perform CPR (on a stranger).

a. Participants will be asked ‘have you received any train-
ing in CPR?’ and be given the options ‘yes’ and ‘no’. A 
‘yes’ response will be counted towards the primary out-
come. We are not specifying that this training is formal 
training or directly from the FirstCPR trainers for the 
primary outcome and will accept the response here as 
the perception of the participant that they have been 
trained.

b. Participants will be asked to respond to the state-
ment in relation to performing CPR on a stranger ‘I 
would be willing- to- perform CPR (either standard or 
hands- only) on a person collapsed and not breathing 
normally’. Response options are ‘definitely not’, ‘prob-
ably not’, ‘maybe’, ‘yes, probably’ and ‘yes definitely’. 
Participants that report ‘yes probably’ and ‘yes defi-
nitely’ will be counted to the primary outcome.

2. Secondary outcomes:
 – Components of the primary outcome described 

above.
 – Any CPR training in the last 12 months.
 – Accredited CPR training in the last 12 months.
 – Willingness- to- perform CPR for a family or friend.
 – Confidence in performing CPR (report ‘confident’ 

or ‘very confident’ response on a 5- point Likert 
scale).

 – Confidence in using an AED (report ‘confident’ or 
‘very confident’ response on a 5- point Likert scale).

 – Willingness to use an AED (on a stranger).
 – Good knowledge of CPR (report ‘good’ or ‘excel-

lent’ response on a 5- point Likert scale).
 – Good knowledge of AEDs (report ‘good’ or ‘excel-

lent’ response on a 5- point Likert scale).

Additional outcomes
1. Maintained response: we will report on whether will-

ingness and confidence to do CPR is maintained at 
24 months.

2. Analysis of administrative data: we will report on rates 
of bystander CPR and OHCA survival in the 2- year pe-
riod before and after the intervention in areas where 
the FirstCPR study was implemented.
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Statistical methods
For the trial outcomes, analyses will be conducted by 
statisticians blinded to allocation status. Analyses will be 
conducted at the individual level accounting for clus-
tering of participants within groups. Intention- to- treat 
principle will be followed with participants analysed 
according to their allocated group. The primary anal-
ysis at 1 year will use a log- binomial regression model or 
robust Poisson regression in case of convergence issues. 
The clustering will be accounted for in the model using 
a shared random effect for participants from the same 
cluster.67 Relative risk and the associated 95% CI will be 
reported. Prespecified covariates, namely, age, gender, 
educational level, will be included in an adjusted analysis. 
The same models mentioned for the primary analysis will 
be used for the secondary objectives.

Subgroup analysis will be conducted to explore the 
interaction of the treatment effect by age groups, gender, 
socioeconomic status, cultural background, organisa-
tion type (social/sports/workplace), geography (metro/
regional) and CPR training (prior/recent).

Qualitative analyses will be thematic, and coding will be 
carried out inductively based on emergent themes. NVivo 
V.9 will be used to assist with data analyses.

PARTICIPANT AND PUBLIC INVOLVEMENT
Consumers were involved in the codesign of the interven-
tion. This includes involvement in the steering committee, 
in discussion of component of intervention and in review 
and feedback cycles of intervention materials (n=62 respon-
dents). These included in person and short consumer 
surveys. Consumers were also involved in piloting of survey 
questionnaire (n=50 respondents) and reviewing of inter-
vention material. We also conducted group meetings with 
partner organisations and stakeholders at which we did 
not record the number of participants involved. Consumer 
profile included a range of members from work colleagues, 
representatives at partner organisations, to family members 
and friends of researchers.

ETHICS AND DISSEMINATION
Ethics approval has been obtained from The University of 
Sydney Human Research and Ethics Committee Ref no: 
2020/537 and the current ethics approved version of the 
Study Protocol is V.6, dated 07 October 2021. Request for 
approval to amendments to the protocol and study docu-
ments will be sought from the ethics committee, notified 
to the governance team and updated on the trial registry. 
The plan for audit and monitoring of the study is briefly 
described in the online supplemental appendix 5. Find-
ings from this study will be disseminated via presentations 
at scientific conferences, publications in peer- reviewed 
journals, scientific and lay reports. Community organisa-
tion representatives and committee members will receive a 
summary report of the study findings in lay format. They 
will be encouraged to share the findings with their members 

and their community via email and social media. Partici-
pants can also choose to have the report emailed to them by 
selecting this option at the time of consenting to participate.

DISCUSSION
Survival following OHCA is maximised with rapid recog-
nition of cardiac arrest, rapid response with CPR and 
defibrillation, and the rapid response of emergency 
services. Survival from OHCA and bystander responder 
rates vary by region. The focus of the FirstCPR study is to 
increase the proportion of members in the community 
that are willing and trained in doing CPR. There is some 
evidence that community- based interventions improve 
outcomes in OHCA through improved rates and quality 
of bystander CPR. However, there is minimal research on 
how to optimally implement interventions in the commu-
nity that target diverse groups who may have less access to 
CPR training through work or school.

The study will use a cluster randomised trial design to 
allow for robust evaluation of outcomes, and a process 
evaluation to provide information on fidelity, adaptation 
and the potential for scaling up. The FirstCPR study will 
provide new knowledge on a scalable approach targeting 
community groups to improve the willingness and skills to 
respond in an OHCA, and specific information on imple-
mentation in social and culturally diverse communities.
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