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Abstract
Communication about childhood vaccination is essential to generate vaccine demand and
promote acceptance. Communication interventions should be evidence‐based, but there is
limited conclusive evidence of their effects because there is no overarching guidance about
which outcomes should be measured.
This thesis aims to explore and establish relevant, meaningful and comprehensive
outcomes to improve the way communication interventions for childhood vaccination are
evaluated.
The research applies mixed methods in an exploratory, sequential design over three
interconnected stages.
Stage One: To identify what has been measured, outcomes from trials were organised into a
Trial Outcomes Map using thematic analysis. This indicated that there is too much variation in
the way key outcomes are measured, and most trials consider insufficient intermediate
outcomes.
Stage Two: To determine additional outcomes that could be measured, three focus groups were
held with parents and four with health professionals to explore their vaccination
communication experiences and identify potential outcomes. Parents focused primarily on
vaccination decision‐making, while professionals discussed issues like intervention design and
evaluation challenges. These focus groups raised 92 unique outcomes. Targeted literature
review contributed additional decision‐making and community engagement outcomes.
Framework analysis facilitated integration of all potential outcomes into a comprehensive
taxonomy, featuring eight outcome domains.
Stage Three: To establish what should be measured, stakeholders prioritised outcome domains
for three vaccination communication types in an online Delphi survey. The most important
outcome domain for communication aiming to inform or educate was ‘knowledge or
understanding’; for reminder communication, it was ‘vaccination status and behaviours’; and
for community engagement communication, it was ‘community participation’. All stakeholders
agreed that different communication interventions should be assessed using different
outcomes, indicating that vaccination communication is not a single homogenous intervention.
Evaluators should select outcomes that reflect intervention purposes.
This thesis makes practical and methodological contributions to vaccination communication and
outcomes research.
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Chapter 1 ‐ Introduction

Chapter 1: Introduction
This thesis aims to address the incomplete and inconsistent way that communication
interventions for childhood vaccination are evaluated in order to build evidence about how they
work and which interventions are effective. A health communication 'intervention' is a planned,
purposeful, repeatable strategy or action that aims to "inform, educate, communicate with,
support, skill, change behaviour, engage and seek participation of people" about a health‐
related topic (Hill, Lowe, & Ryan, 2011, p. 30). Communication interventions with a specific
focus on the delivery of vaccines to children are collectively referred to as 'vaccination
communication.' Vaccination communication is widely seen as an important contributor to
generating and maintaining demand for vaccines and vaccination coverage, which is a global
public health priority (World Health Organization, 2013). Vaccination communication
interventions are integral features in vaccine programmes around the world, but it is difficult to
draw evidence‐informed conclusions about their effectiveness because they are evaluated using
varied and often inappropriate outcomes.
This thesis is a mixed methods study in three stages, examining the complex methodological
and public health problem of evaluating vaccination communication interventions. It is real‐
world, problem‐driven research with applications for policy, programme evaluation and future
research, and so it is situated within the pragmatic research paradigm (Creswell, 2003; Johnson
& Onwuegbuzie, 2004).
The research in this thesis grapples with two related epistemological problems. First, we cannot
establish or build sound evidence of the effectiveness of an intervention if individual studies
measure its effects in different and incomparable ways. To address this issue, this thesis uses
secondary qualitative analysis of published trials to identify the range of potential outcomes
relevant to vaccination communication interventions and organise them into a comprehensive
taxonomy. This provides a common language for thinking and speaking about these outcomes in
a consistent and meaningful way. The second epistemological problem is that we cannot
determine whether a communication intervention is ‘effective’ (i.e. results in a positive change
in desired outcomes) until we establish what the different people impacted by the intervention
believe those desired outcomes should be. Therefore, drawing from the critical realist idea that
"there are different valid perspectives on reality" (Maxwell, 2012, p. 9), the qualitative research
section of this thesis explores the vaccination communication experiences of parents,
healthcare providers, researchers and policymakers and the outcomes related to their views
about 'effective' communication. In the final quantitative research section, these stakeholders
1
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identify the types of outcomes that are most important to them. These research sections are
woven together through three sequential stages which aim to identify what has been measured
(Stage One), what could be measured (Stage Two), and what should be measured (Stage Three)
to evaluate vaccination communication interventions.
In this chapter, I introduce the major topics that are addressed in this thesis, beginning with a
brief description of childhood vaccination and the role of communication in global vaccination
programmes. I then discuss the range and variety of communication interventions related to
childhood vaccination and describe some of the challenges associated with measuring their
effects. The chapter concludes with an outline of the thesis.

1. Childhood vaccination
Childhood vaccination is the practice of organising, promoting and delivering vaccines to all
children, according to a schedule that begins in infancy, to prevent a range of serious diseases
(World Health Organization, 2017). Childhood vaccination is an essential public health practice,
carried out in every country in the world and saving two to three million lives every year (World
Health Organization, 2016). In addition to reducing preventable premature mortality, the
practice of vaccination is cost‐effective, increasing parent or carer productivity and lowering
health care costs by reducing childhood morbidity (Ozawa, Mirelman, Stack, Walker, & Levine,
2012; World Health Organization, 2016). It has the broader social benefit of promoting health
equity through ensuring the distribution of health within a population as well as sustaining the
public good of disease containment (Luyten & Beutels, 2016). Nevertheless, over 19 million
children per year do not receive all the recommended basic vaccines (World Health
Organization, 2016). This is due to a range of barriers related to vaccine supply and access or to
knowledge, attitudes and beliefs (Esposito, Principi, & Cornaglia, 2014). Improving and
maintaining global childhood vaccination rates is therefore an ongoing public health goal,
prioritised by major international health strategies and agreements, such as the UN Millennium
Development Goals (UN Millennium Project, 2006), the WHO‐UNICEF Global Immunization
Vision and Strategy (World Health Organization, 2009), and the Global Vaccine Action Plan
2011‐2020 (World Health Organization, 2013).
To achieve these international vaccination goals and promote the importance of vaccines for
children, governments and aid organisations invest billions of dollars every year on
interventions that target 'supply‐side' issues (World Health Organization, UNICEF, & World
Bank, 2009). These include the design and testing of new vaccines, improved forecasting and
stock management strategies, infrastructure and human resources for vaccine distribution,

2
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improved cold chain processes, supportive legislative and legal frameworks and technologies for
vaccine delivery (Lewin et al., 2011; Naik & Jarosz, 2015; World Health Organization, 2013).
However, there must also be individual and community demand for childhood vaccination in
order to reach and sustain target vaccination coverage rates over time. The two primary
'demand‐side' interventions are incentives and communication (Johri et al., 2015; Lewin et al.,
2011). Incentives are not feasible or appropriate in all settings – for example, offering financial
incentives to populations that are ideologically resistant to vaccination may fuel conspiratorial
thinking and entrench resistance (Gorin & Schmidt, 2015). Vaccination communication, on the
other hand, can be interactive in design and implementation, involves many different actors,
and accompanies the delivery of every vaccine injection or drop around the world. These
features make vaccination communication interventions endlessly adaptable and potentially
powerful tools for addressing barriers to vaccine demand – but they also make evaluation of
these interventions particularly challenging.

2. The importance of communication for childhood vaccination
Communication is so intrinsic to our lives and society that it can seem “like air” – omnipresent
but difficult to define or measure (Hill et al., 2011, p. 28). This may explain why it is often
unrecognised or undervalued; as a report for the Global Polio Eradication Initiative (GPEI) states,
“communications [sic] is the poor cousin of vaccine delivery, undeservedly receiving far less
focus" (Independent Monitoring Board GPEI, 2013, p. 6). However, without communication,
immunisation programmes cannot achieve their coverage goals (Waisbord & Larson, 2005).
Vaccination communication has the potential to increase vaccination coverage and reduce
morbidity and mortality by facilitating community awareness of and support for vaccines
(Shimp, 2004; World Health Organization, 2013). It can build trust, combat misinformation and
encourage vaccine acceptance (European Centre for Disease Prevention and Control, 2012;
UNICEF, 2004). Vaccination communication also shows promise as an intervention to address
vaccine hesitancy, which is a major global focus (Goldstein, MacDonald, Guirguis, & Sage
Working Group on Vaccine Hesitancy, 2015; Jarrett et al., 2015; Leask, Willaby, & Kaufman,
2014; Sadaf, Richards, Glanz, Salmon, & Omer, 2013; WHO SAGE Working Group on Vaccine
Hesitancy, 2014b). ‘Hesitant’ parents are those who may refuse or delay some vaccines or may
express uncertainties about following the recommended schedule (Dubé et al., 2013; Opel et
al., 2011). Targeting hesitant parents with communication that aims to build trust is important
because even small pockets of vaccine refusal can foster outbreaks of disease (Siddiqui, Salmon,
& Omer, 2013; WHO SAGE Working Group on Vaccine Hesitancy, 2014b).

3
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Rarely is the role of communication so integral, its application so universal, and the health
stakes so high as in the context of childhood vaccination. However, to identify which vaccination
communication interventions are effective at achieving these and other important public health
goals, evaluations of these interventions must measure relevant outcomes that can contribute
to a base of evidence.

3. The scope of communication interventions for childhood
vaccination
Despite the obvious interest and investment in vaccination communication interventions, their
breadth and diversity have made it difficult to generate and compare evidence of their effects.
To improve the evaluation of vaccination communication interventions, we need both a
comprehensive overview of the range of interventions that exist in this field, and also a way to
conceptualise them that links specific interventions to potential outcomes.
This thesis takes the broadest possible view of vaccination communication because it aims to
improve evaluation for all interventions in this field. However, defining the scope of the field is a
challenge. Communication can be applied to address issues across the enormous range of
childhood vaccination settings and circumstances around the world, in the context of both
routine vaccination (individual children receiving vaccines according to the childhood
vaccination schedule) and mass vaccination campaigns (rapid delivery of specific vaccines to
many people for the purpose of disease elimination or eradication, new vaccine introduction, or
outbreak control) (Heymann & Aylward, 2006). Many different actors or stakeholders (e.g.
parents, healthcare providers, policymakers or researchers) are involved in designing,
delivering, engaging in or evaluating vaccination communication. Vaccination communication
interventions can operate at an interpersonal or population level (Hill et al., 2011) and can be
delivered in many different ways, including via face to face interactions, written materials, mail
and email, phone and SMS, websites, TV and radio, community events, live performances and
an ever‐evolving array of digital technologies (Kaufman et al., 2013; Saeterdal, Lewin, Austvoll‐
Dahlgren, Glenton, & Munabi‐Babigumira, 2014; Shen, Fields, & McQuestion, 2014; Willis et al.,
2013). Different organisations and individuals also describe vaccination communication
interventions using widely varying terminology. For example, a similar or related group of
communication interventions may be described as information, education and communication
(IEC) (WHO SAGE Working Group on Vaccine Hesitancy, 2014b), social mobilisation
(IMMUNIZATIONbasics Project & WHO, 2009), knowledge transfer or translation (Johri et al.,
2015), social marketing (Opel, Diekema, Lee, & Marcuse, 2009) or vaccine advocacy (Lasher,
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2001). To study 'vaccination communication', all these interventions must first be identified,
consistently defined and brought together.
In addition to defining the scope of vaccination communication interventions, improving their
evaluation requires an understanding of the different purposes of these interventions.
Conceiving of interventions in terms of their purposes can help determine which potential
outcomes should be measured to evaluate their effects. For example, if an intervention's
purpose is to inform or educate, a relevant outcome might be knowledge or understanding.
Thinking about intervention purpose also facilitates a problem‐solving approach to intervention
planning, where interventions can be selected to address identified problems based on their
purpose or aim.
Therefore, to improve the way vaccination communication is evaluated, the specifics of all
vaccination communication interventions must first be brought together into a comprehensive
taxonomy that describes them in a common language and conceptually organises them
according to their purpose. This taxonomy appears in Chapter 2, and provides a foundation for
the research presented in the body of this thesis.

4. Challenges to studying the effects of vaccination
communication
The diversity of vaccination communication interventions has made it difficult to draw them
together as a field of research that can contribute to and build a unified body of evidence. In
particular, selecting appropriate outcomes to measure the effects of vaccination
communication interventions is a major challenge. This is due to the variation in the scope and
purposes of these interventions, and because they often combine several separate
communication components. Existing systematic reviews of vaccination communication
interventions have cited problems with study design and outcome selection as major
contributors to the ongoing uncertainty about which vaccination communication interventions
are most effective (Johri et al., 2015; Kaufman et al., 2013; Sadaf et al., 2013; Saeterdal et al.,
2014; Ward, Chow, King, & Leask, 2012). There is a well‐recognised need for evidence‐based
guidance for researchers and evaluators to help them select appropriate, consistent and
meaningful outcomes when evaluating vaccination communication interventions. This is the
focus of this thesis.

4.1. Problems associated with inappropriate outcome selection
Inappropriate outcome selection in a study can lead to evidence that is less reliable and less
useful for decision‐making (Williamson, Altman, Blazeby, Clarke, & Gargon, 2012). There are
several problems that can occur when outcomes are selected inappropriately. First, researchers
5
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may focus on a few limited endpoint outcomes, ignoring intermediate or process outcomes that
may be relevant to understanding the intervention's mechanism of action, or the way in which it
operates (Pigott & Shepperd, 2013). Measuring intermediate outcomes is particularly important
for understanding the effects of complex interventions such as vaccination communication
(Craig et al., 2008; Moore et al., 2015; Petticrew, 2011; WHO SAGE Working Group on Vaccine
Hesitancy, 2014a), which may be tailored to setting or population and frequently involves
multiple intervention components or multiple actors.
A second outcome selection problem is that without an agreed‐upon terminology for outcomes
in an area, researchers may measure or define the same outcome in incomparable ways. Third,
researchers may select different outcomes when conducting trials of similar interventions,
meaning that the findings of the studies cannot be synthesised to build a cumulative evidence
base. Fourth, researchers may selectively report outcomes to reflect favourable results, which
can introduce bias (Sinha, Smyth, & Williamson, 2011). Finally, the outcomes a researcher
selects may be of limited relevance to the stakeholders impacted by the intervention –
especially consumers, who frequently have different outcome priorities than funders,
healthcare providers or researchers (Harman et al., 2015; Toupin‐April et al., 2017; Urquhart‐
Secord et al., 2016).
A major contributor to all of these challenges is the lack of a clear overarching understanding of
which outcomes relate to the intervention being studied, and stakeholders' views on which
outcomes may be relevant.

4.2. Improving outcome selection with core outcome sets
This thesis aims to bring order, consistency, clarity and representation of stakeholder views to
the evaluation of vaccination communication through the comprehensive identification of
relevant outcomes and establishment of core outcome sets. A core outcome set (COS) is a
standardised minimum set of outcomes or outcome categories ('domains') that relevant
stakeholders, including consumers and healthcare providers, agree should be measured in all
evaluations for a particular topic or condition (Clarke, 2007; Williamson, Altman, Blazeby,
Clarke, Devane, et al., 2012). Methods to develop COS were originally pioneered by the
Outcome Measures in Rheumatology (OMERACT) collaboration (Boers, Brooks, Strand, &
Tugwell, 1998; Tugwell et al., 2007), which continues to facilitate the development of COS with
a primary focus on rheumatologic conditions. Now, in recognition of the value of COS for
evidence‐based decision making across health care areas (Kirkham et al., 2016), the field of COS
is expanding rapidly (Gorst et al., 2016). According to the Core Outcome Measures in
Effectiveness Trials (COMET) initiative, which brings together COS methodological researchers
6
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and maintains a database of COS‐related research (Williamson, Altman, Blazeby, Clarke, &
Gargon, 2011), standardised outcomes are being studied, or developed, or applied to dozens of
different health topics, with the aim of improving the evaluation of interventions in these areas
(Gargon et al., 2014; Gorst et al., 2016). The study described in this thesis will add vaccination
communication to this growing field.
The vast majority of COS projects and established development methods focus on diseases or
health conditions (Gorst et al., 2016). Communication for childhood vaccination is a preventive
healthcare delivery intervention, rather than a therapeutic intervention. Only a very limited
number of ongoing COS projects focus on ‘non‐traditional’ socially‐oriented communication
interventions like vaccination communication. These include interventions to improve shared
decision‐making associated with rheumatalogic conditions (Toupin‐April et al., 2017; Toupin‐
April et al., 2015) and interventions related to informed consent for trial participation (Gillies et
al., 2015). Therefore, adapting and designing new COS‐related methods that can be applied in
this 'non‐traditional' COS context of vaccination communication is critical to ensure that the
benefits of developing and utilising COS can be realised across all aspects of health and health
research, particularly as COS methods begin to be codified into standards for the core outcomes
research field (Gorst et al., 2016; Kirkham et al., 2016).

5. Summary of the problem and purpose of the study
Childhood vaccination is a public health priority for governments and aid organisations around
the world, and communication interventions are widely utilised in both routine and campaign
vaccine programmes to generate community and individual demand for vaccines. However,
there is a lack of consensus about which vaccination communication interventions are effective
and worth the allocation of often scarce resources.
The development of a body of evidence to support decision‐making in this area is hampered by
the breadth and diversity of vaccination communication interventions, the varied ways in which
they are described, and the lack of clarity about which outcomes should be selected to measure
their effects. After first defining the scope of vaccination communication interventions and
grouping them according to their intended purpose, this thesis focuses on improving the way in
which communication for childhood vaccination is evaluated by exploring and establishing
relevant, meaningful and comprehensive outcomes.

6. Thesis overview
This thesis is a mixed methods study of the outcomes that have been, could be and should be
measured to evaluate the effects of vaccination communication interventions. It combines
7
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published papers with thesis chapters. The research presented in this thesis was conducted as a
part of the international ‘Communicate to Vaccinate’ (COMMVAC) research project (COMMVAC,
2016), funded by the Research Council of Norway from 2012 to 2016. My authorship
contributions are described at the start of each paper.
In Chapter 2: Context‐setting literature review, I explore in more detail the concepts and
research on the relationship between communication and childhood vaccination. I argue that
interventions to communicate with people about childhood vaccination are ubiquitous, varied
and in need of a unified evidence base. In a published paper included within this chapter, I
present a comprehensive taxonomy which defines and conceptualises vaccination
communication interventions according to their purpose. I then describe the challenges
associated with measuring the effects of these complex interventions, positioning my research
within the growing field of methodological research on outcomes and core outcome sets.
In Chapter 3: Research paradigm, strategy and methodological overview, I present the three
stages of my research project, which is situated within the pragmatic paradigm and draws from
the theoretical perspective of critical realism. I describe the mixed methods study design, in
which I utilise a combination of qualitative and quantitative methods (e.g. thematic content
analysis, framework analysis of focus groups, quantitative survey analysis) to identify, explore
and prioritise relevant and meaningful outcomes for future evaluations of vaccination
communication interventions.
The research is presented in three sequential stages. Each stage includes one or more chapters.
The stages and contributing chapters are organised as follows:
Stage One: What has been measured?
Chapter 4: What has been measured? Trial Outcomes Map takes the form of a published paper
and brief introductory text. This paper describes the secondary research undertaken to identify
and map the outcomes that have been measured in trials of vaccination communication
interventions. The resulting Trial Outcomes Map organised these outcomes into consumer‐
related outcomes, vaccination‐related outcomes, and health system‐related outcomes. Through
analysis of this Map I determined that too few outcome‐related concepts were being measured
in too many ways.
Stage Two: What could be measured?
Chapter 5: Deriving outcomes from focus group discussion: thematic analysis of stakeholder
experiences and translation into potential outcomes presents a qualitative focus group study,
where parents and health professionals (healthcare providers, researchers, and policymakers)
8
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discussed their experiences and perspectives on vaccination communication. I held three focus
groups with parents and four with professionals. Through thematic analysis, I identified six 'data
themes' that captured the experiences of the parent participants, and five data themes from
the health professional discussions. The parent data themes were largely related to their
experiences of making the decision to vaccinate, including their feelings about the
communication encounter itself. The professionals discussed experiences that were less
personal and were related to the design and delivery of communication, how they felt parents
viewed the communication experience, and evaluation challenges. Using a comparative and
interpretive approach, I translated these data themes into potentially measurable outcomes
that were comparable with, and could be integrated with outcomes identified from other
research sources.
In Chapter 6: Comparing and categorising outcomes raised by parents and health professionals
for integration with outcomes from research literature, I present a modified framework analysis
of the outcomes raised by parents and professionals in Chapter 5. I developed a preliminary
taxonomy of vaccination communication outcomes derived from trials and from the broader
health communication research literature, which I used as the framework for analysis. I
categorised the focus group outcomes according the taxonomy categories in order to compare
them and explore the different features of 'effective' communication according to parents and
professionals.
Chapter 7: What could be measured? The comprehensive taxonomy of outcomes for
communication about childhood vaccination takes the form of a published paper and brief
introductory text. This paper describes the development of a taxonomy of vaccination
communication outcomes. The paper presents the methods and findings of a secondary
literature analysis to identify outcomes related to vaccination communication from the wider
field of non‐vaccination health communication literature (briefly mentioned in Chapter 6).
These outcomes are combined with those outcomes found earlier (in vaccination
communication trials and raised in the focus groups). This led to the development of the
comprehensive taxonomy of vaccination communication outcomes. The taxonomy is organised
into eight overarching outcome domains: knowledge or understanding, attitudes or beliefs,
decision‐making, vaccination status and behaviours, health status and well‐being, intervention
design and implementation, community participation, and resource use.
Stage Three: What should be measured?
Chapter 8: What should be measured? A Delphi survey to prioritise outcome domains is
presented in the form of a published paper and brief introductory text. In this chapter, I
9
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describe the findings from a primarily quantitative Delphi survey. In this survey, the eight
outcome domains from the outcomes taxonomy were presented in an online survey to
stakeholders including parents or community members, healthcare providers, researchers and
government or NGO representatives (children were not included, as the vaccines of interest are
all delivered before the age of five). The stakeholders rated how important they felt it was to
measure outcomes from each of the eight domains when considering three common types of
vaccination communication interventions – communication to inform or educate, to remind or
recall, and to engage the community. The Delphi survey was completed over two rounds and
the rating data were analysed to develop a core outcome domain set for each communication
type. A major finding from the survey was the fact that, collectively, the stakeholders prioritised
different outcome domains – including those typically considered ‘intermediate’ – for different
communication types, despite the fact that trials currently tend to measure all vaccination
communication interventions with the same limited outcomes.
Chapter 9: Discussion and conclusions draws together the key messages from this research
project, including an overview of the strengths and limitations of the research and a comparison
with other studies. The chapter then explores the potential implications of this work for future
core outcomes research, vaccination communication research, and policy or programme
evaluation before presenting the conclusion of the thesis.
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Chapter 2: Context‐setting literature review
As I outlined in Chapter 1, this thesis takes a uniquely comprehensive view of communication
for childhood vaccination, with the aim of improving the way all interventions in this broad area
are evaluated. Communication interventions can address the problems and objectives of
childhood vaccination across countries and healthcare settings, and the invested resources and
potential health consequences are enormous.
This context‐setting literature review begins with an overview of childhood vaccination,
including a brief description of issues such as the funding, organisation and delivery of
childhood vaccines, and an explanation of supply‐side and demand‐side challenges. I then
explore the role of communication in generating and maintaining community demand for
vaccination, and argue for the importance of developing a stronger evidence base for these
communication interventions. I then go on to define the scope and common terminology for
vaccination communication specifically through a novel taxonomy of vaccination
communication interventions. This taxonomy is presented in a published paper in which I – with
my COMMVAC colleagues – have organised the range of vaccination communication
interventions according to their intended purpose, facilitating a conceptual link to the potential
outcomes of these interventions.
Following this paper, I outline the principles of intervention evaluation for evidence‐based
public health and discuss the epistemological challenges of measuring the effects of vaccination
communication – a complex, socially‐oriented health intervention. Finally, I explain why the
development of a core outcome set to guide the selection of appropriate outcomes is critical to
establishing an evidence base that reflects the views and needs of all stakeholders.

1. Childhood vaccination
1.1. Overview of childhood vaccination
There are few preventive health measures that are as demonstrably effective as childhood
vaccination. Vaccines save both lives – two to three million a year – and money (Ozawa,
Mirelman, Stack, Walker, & Levine, 2012; World Health Organization, 2016a). Because
vaccination is so effective at reducing child morbidity and mortality, it is an ongoing global
priority (World Health Organization, 2013b). The routine delivery of childhood vaccinations to
all eligible children has been a key component of national health programmes around the world
since the mid‐1970s, when the World Health Organization established the Expanded Program
on Immunization (EPI) (Centers for Disease Control and Prevention, 2014b; World Health
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Organization, 2013a). The EPI 'expanded' on the success of the smallpox vaccine, aiming to
vaccinate children against six major childhood diseases: tuberculosis, poliomyelitis, diphtheria,
tetanus, pertussis and measles (Centers for Disease Control and Prevention, 2014b). As new
vaccines have been developed, the EPI goal has been broadened to achieving "universal access
to all relevant vaccines for all at risk" (World Health Organization, 2013a), and vaccines have
continued to be a focus in agreements like the UN Millennium Development Goals (MDGs) (UN
Millennium Project, 2006) and the WHO's Global Vaccine Action Plan (World Health
Organization, 2013b).
The general aim of any vaccination programme is to deliver vaccines to sufficient people to
achieve and maintain 'herd immunity'. Herd immunity, also referred to as 'community
immunity', is when an adequate proportion of the population is vaccinated to prevent diseases
or outbreaks from spreading among those who are not or cannot be vaccinated, or whose
vaccinations did not confer immunity (National Institute of Allergy and Infectious Diseases,
2017). For most diseases, herd immunity is achieved when at least 90% of the population are
vaccinated. However, for highly contagious airborne diseases like measles, the ideal coverage
rate is 95% (Poland & Jacobson, 2012). For tetanus, which is not contagious, individual
vaccination is the only protection (UNICEF, 2003).

1.2. Vaccine delivery: routine and campaign
The organisation, funding and administration of vaccines is primarily the responsibility of
governments (Australian Government Department of Health, 2015; UNICEF, 2016), but a
number of multinational and aid organisations also provide support for national vaccine
programmes. For example, Gavi, the Vaccine Alliance (Gavi) is an international public‐private
partnership between country governments, vaccine manufacturers, private donors and
organisations such as UNICEF, the WHO, the World Bank, and the Bill and Melinda Gates
Foundation(Gavi, 2017b). Gavi provides funding support for vaccine procurement, delivery and
health systems strengthening initiatives to eligible low‐income countries (LICs) (Gavi, 2017a).
The most sustainable vaccine delivery method is through routine vaccination (Heymann &
Aylward, 2006; World Health Organization, 2017b), in which parents or caregivers seek vaccines
for their children from the primary health care system according to the appropriate schedule.
Since 1984, the WHO has published a global vaccine schedule that is based on regularly updated
recommendations from WHO Position Papers (World Health Organization, 2017c, 2017d). The
schedule outlines the recommended ages for the first dose of each vaccine and suggested
intervals between doses, and is intended to be adapted by programme managers and
policymakers in different countries according to vaccine supply, disease risks and for certain
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high‐risk groups (World Health Organization, 2017c). Ten diseases are currently targeted by
vaccines on the WHO recommended vaccine schedule for all children, with a further 12
recommended in certain regions or populations (World Health Organization, 2017d).
In addition to providing routine vaccination services, vaccine programmes may utilise
vaccination campaigns to reach large numbers of people in a short period of time (Heymann &
Aylward, 2006). For instance, campaigns may be used in countries with poor coverage rates, and
in certain high‐risk situations in any country (e.g. emerging outbreaks). Campaigns, also known
as Supplementary Immunisation Activities (SIAs) and National Immunisation Days (NIDs), are
intended to complement, but not replace, routine vaccination (Global Polio Eradication
Initiative, 2016b). Campaigns tend to be used most frequently in LMICs, where the rates of non‐
vaccination and the burden of disease are greatest (Oyo‐Ita et al., 2016; Sutter & Maher, 2006).

1.3. The recipe for vaccine coverage: supply + demand
Maintaining herd immunity through adequate vaccination coverage requires constant vigilance
and management (Fine, Eames, & Heymann, 2011). Globally, most vaccination trends are
improving: global coverage rates for DTP3, a routine recommended vaccine for diphtheria,
tetanus and pertussis that is often used as a marker to signify completion of the basic childhood
vaccination schedule, have increased steadily (UNICEF, 2010). From 2000 to 2015, worldwide
measles‐related mortality dropped by 79% and measles vaccinations prevented an estimated
20.3 million deaths (World Health Organization, 2017a). Since the global polio eradication
movement began in 1988, polio cases have dropped by more than 99% and polio is now
endemic in only three countries (World Health Organization, 2016b). However, coverage levels
still fluctuate in individual countries or populations and for specific vaccines (Nandy, 2016;
Smith, Ellenberg, Bell, & Rubin, 2008; UNICEF & World Health Organization, 2014), which can
lead to disease outbreaks. Until diseases are eradicated, vaccination coverage rates must be
kept above herd immunity thresholds to minimise the risk of outbreaks.
Vaccination coverage is a function of two elements: supply (i.e. vaccine and vaccination service
availability and accessibility) and demand (i.e. individual and community awareness, acceptance
and desire for vaccines) (Johri et al., 2015; Muzumdar & Cline, 2009). If there are barriers or
limitations impacting either supply or demand, protection can wane or fluctuate.

1.3.1. Supply‐side barriers
The major supply‐side barrier is the cost of vaccines. In recent years, the introduction of
vaccines against diseases such as rotavirus and pneumococcal disease have saved millions of
lives (Gavi, 2014), but the costs associated with vaccination have also risen dramatically.
According to a 2015 report by Médecins Sans Frontières (Doctors Without Borders), the number
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of diseases prevented by childhood vaccines doubled between 2001 and 2014, but the
minimum cost of fully vaccinating a child increased 68‐fold in that same period (Médecins Sans
Frontières, 2015). Some middle‐income countries, which are outside the threshold of eligibility
for Gavi vaccine funding, already struggle to meet the financial burden of modern vaccines, or
soon will (Médecins Sans Frontières, 2015).
Additional supply‐side barriers to vaccination include inadequate or inconsistent funding for or
supply of vaccines, difficulties associated with vaccine storage or cold chain maintenance,
insufficient or poorly trained staff, and the lack of an adequate system to track the vaccine
status of individuals (Esposito, Principi, & Cornaglia, 2014; McElligott, 2009; Muzumdar & Cline,
2009; Shen, Fields, & McQuestion, 2014; Stokes‐Prindle et al., 2012). Parents may also struggle
to access vaccination services due to transportation challenges, limited clinic opening hours or
inadequate childcare availability (Esposito et al., 2014).
While these supply‐side barriers are indeed serious issues that must be addressed to maintain
coverage, supply‐side interventions, like improved access and distribution and new vaccine and
technology developments, also receive the vast majority of international funding and focus
(Gavi, 2012; Global Polio Eradication Initiative, 2016a; Lewin et al., 2011; Shea, Andersson, &
Henry, 2009).

1.3.2. Demand‐side barriers
While vaccination policies are becoming increasingly stringent in many countries (Forster,
2017), seeking and accepting vaccines generally remains an individual choice. Therefore, to
maintain herd immunity in any given population, vaccine demand is as critical as ensuring
adequate vaccine supply and access.
Demand for vaccines can be negatively impacted by a range of factors. For example, healthcare
providers may have insufficient knowledge about vaccine contraindications, leading them to
misinform parents and miss opportunities to vaccinate eligible children (Esposito et al., 2014).
Providers may also have poor or inadequate communication skills, which can cause parents to
feel confused, disrespected or mistrustful and potentially make them less likely to return for
their child's next vaccination appointment (Leask & Kinnersley, 2015; Leask et al., 2012). Parents
may have limited or incorrect understanding of the value of vaccines, the risks of vaccine‐
preventable diseases, or the vaccine schedule (that is, the timing and type of vaccines to be
given) (Esposito et al., 2014). Vaccine safety concerns are also a major barrier to vaccine
demand for many parents, and these fears or concerns can be fuelled by sensationalised
reporting of adverse events, misinformation or rumours (Smith et al., 2008; The Vaccine
Confidence Project, 2015).
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Interventions to increase vaccine demand include communication interventions and incentives
(Oyo‐Ita et al., 2016) (e.g. financial payments (Maluccio & Flores, 2004; Robertson et al., 2013),
food or material rewards (Banerjee, Duflo, Glennerster, & Kothari, 2010), or school or child care
access (Victorian Department of Health & Human Services, 2016). These demand‐side
interventions are important because they can easily be targeted to reach underserved
populations to reduce inequities in coverage (Johri et al., 2015). Communication in particular
can be used to target specific barriers, such as those related to knowledge and awareness (Johri
et al., 2015; Shea et al., 2009). However, despite potentially promising evidence of their effects
(Jarrett et al., 2015; Johri et al., 2015; Oyo‐Ita et al., 2016), funding and research interest in
demand‐side interventions remain limited (Independent Monitoring Board GPEI, 2013; Johri et
al., 2015). Of the six strategic objectives of the WHO's Global Vaccine Action Plan, only one
focuses on increasing vaccine demand (World Health Organization, 2013b).
Communication is a critical strategy to address vaccine demand because communication, in
some form, is already an integral part of all vaccine programmes. However, the specific
communication interventions that can be used, and their effectiveness, are not well‐
established. There is therefore an urgent need for greater research focus on understanding and
evaluating the effectiveness of interventions in this area.

2. Communication and generating and maintaining vaccine
demand
Put very simply, demand for vaccines is a product of two related factors – awareness and
acceptance. Consequently, the two major communication goals related to childhood vaccination
are: 1) ensuring that people are aware of and understand how, where, when and why they
should vaccinate their children; and 2) building or maintaining people’s acceptance of and trust
in vaccines and vaccine providers. In this section, I will describe some of the ways in which
communication is used to foster vaccine awareness and acceptance, as well as some of the
associated communication challenges.

2.1. Communication and vaccine awareness
People can't seek on‐time vaccination if they do not know where to go, how to access services,
when or which vaccines are due or why they are important. Therefore, one of the most basic
but also the most critical roles of communication in childhood vaccination is to raise awareness.
Healthcare providers (e.g. doctors, nurses, community health workers) are the primary source
of information for parents about routine childhood vaccination (Freed, Clark, Butchart, Singer, &
Davis, 2011; Jones et al., 2012). In addition to discussing vaccination at healthcare visits, parents
of young children may receive pamphlets or vaccination reminder messages, or they may attend
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antenatal or postnatal education sessions. Population‐ or community‐wide public health
messages about vaccination may also be disseminated through local announcements, media
channels, or health department‐developed apps or websites. For vaccination campaigns,
information about the date, time and purpose of the campaign may be spread through radio
and television, letters, flyers and posters, announcements made by town criers, community
meetings, SMS, media briefings or use of celebrity spokespeople and community leaders (Ames
et al., 2015; Ministry of Health and Family Welfare, 2010; Oku et al., 2016). Communication
about routine or campaign vaccination can also occur informally, between parents in mother's
groups, or within a larger community through online parenting forums or Facebook groups.
While there are many ways to deliver information about vaccines, outbreaks, vaccination
services and the recommended schedule, information provision alone is rarely adequate to
change vaccination uptake (Dubé, Vivion, & MacDonald, 2015; Leask, 2011). This may be
because the communication does not actually reach people, they cannot understand it, they do
not trust it, or it may be inaccurate. Other studies have shown similar findings related to
consumers’ medicines use and behaviours (Ryan et al., 2014). Nevertheless, seeking to ensure
that people are informed and knowledgeable about their health is a principle tenet of patient‐
centred care (Dwamena et al., 2012; Hill & Draper, 2011; Rodriguez‐Osorio & Dominguez‐Cherit,
2008; World Health Organization, 2007), and the right to health‐related education and
information is codified by the United Nations and the WHO (United Nations & World Health
Organization, 2008).

2.2. Communication and vaccine acceptance
A conundrum of vaccination is that as it becomes more effective and widespread, the diseases it
prevents become less visible, and people may feel less urgency to vaccinate (Smith, 2015). This
means that public health programmes must be constantly vigilant and active to maintain
favourable public sentiment and acceptance of vaccines. This has led to a global focus on the
concept of vaccine hesitancy (WHO SAGE Working Group on Vaccine Hesitancy, 2014). Vaccine
hesitancy is a relatively new concept, and its definition can vary (Dubé et al., 2016; Dubé et al.,
2013). Typically, vaccine hesitancy refers to one’s position on the continuum from complete
vaccine acceptance to total refusal, with hesitant individuals more likely to refuse or delay some
or all vaccines (Dubé et al., 2016).
Misinformation and rumours can take root and spread rapidly in any population, but especially
in a population with a high degree of hesitancy towards vaccines (Salmon, Dudley, Glanz, &
Omer, 2015). The erroneous claims made by Andrew Wakefield linking the measles, mumps and
rubella (MMR) vaccine to autism nearly two decades ago (Brown et al., 2012; Hilton, Petticrew,
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& Hunt, 2007) still echo in the public consciousness. These and other related claims about
vaccine safety are contributors to the increased prevalence of measles in several high‐income
countries (HICs) in recent years (Centers for Disease Control and Prevention, 2014a; Martin et
al., 2011). In 2012, Australia experienced its largest outbreak of measles since 1997, with nearly
half the reported cases occurring in people who were not vaccinated and another 40% in people
with uncertain vaccination status (Townsville‐Mackay Medicare Local, 2013). In late 2014, a
measles outbreak began in California, spreading among Disneyland attendees and resulting in at
least 125 cases (Zipprich et al., 2015). Again, approximately half of the cases were in
unvaccinated individuals, most of whom were intentionally unvaccinated (Phadke, Bednarczyk,
Salmon, & Omer, 2016).
Although more commonly discussed and researched in HICs, vaccine hesitancy is not limited to
HICs ‐ it is a worldwide phenomenon (Dubé, Gagnon, Nickels, Jeram, & Schuster, 2014). For
example, political and religious resistance and misinformation campaigns suggesting polio
vaccines were contaminated with HIV/AIDS virus or anti‐fertility substances have contributed to
vaccine refusal in Pakistan (Murakami et al., 2014), and led to a highly damaging vaccine boycott
in northern Nigeria in 2003 (Kaufmann & Feldbaum, 2009). Because of this boycott, a polio
outbreak spread to 20 countries and the costs associated with controlling the outbreak made
the prospect of polio eradication before 2010 an impossibility (Kaufmann & Feldbaum, 2009).
Purposeful, targeted communication is a promising strategy to address vaccine hesitancy and
increase acceptance (Jarrett et al., 2015; Johri et al., 2015; Opel et al., 2015). Many studies
indicate that parents trust the recommendations of their providers over other sources of
information about vaccination, and communication that is respectful and builds trust can help
hesitant parents work through their concerns (Freed et al., 2011; Jones et al., 2012; Leask &
Kinnersley, 2015). However, the most effective messages and delivery strategies are not yet
established, with some evidence counter‐intuitively suggesting that expressing facts, debunking
specific myths and taking a participatory approach to communication may actually increase
hesitancy in some people (Nyhan, Reifler, Richey, & Freed, 2014; Opel et al., 2015).
In population‐wide crises of vaccine acceptance, such as the polio boycott, communication that
involves engagement with local communities and opinion leaders has been effective at
overcoming misinformation and fear (Independent Monitoring Board GPEI, 2013; Kaufmann &
Feldbaum, 2009). A discussion document from the Communication Initiative clearly illustrates
the importance of communication to vaccine acceptance:
There will never be a vaccine for resistance or refusals rooted in socio‐cultural,
religious and political contexts. No supply chain can ever address issues of
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gender based decision making in households. There is no medical approach for
addressing communities that are starved for basic services questioning why
they see polio vaccinators so often whilst other issues are ignored. These and
other challenges require effective communication action (The Communication
Initiative, 2008, p. 1).

2.3. Summary
In summary, generating and sustaining demand for vaccines is critical to ensure that
populations have adequate vaccination coverage and maintain the community protection of
herd immunity. Communication is an integral strategy to promote and support awareness and
acceptance of vaccination, which are the drivers of vaccine demand. It is apparent that
communication is being implemented in a variety of ways in vaccination programmes around
the world, but it is not clear exactly what these interventions are or whether they are having the
desired impacts. In order to build a base of evidence, the full scope of vaccination
communication must be conceptualised and defined in terms of interventions, and described
using standardised terminology.

3. Taxonomy of vaccination communication interventions
To establish consistent definitions and a logical structure to facilitate understanding of
vaccination communication, the range of vaccination communication interventions must be
organised into a comprehensive framework or taxonomy. Taxonomies have been developed to
define and categorise other interventions in complex areas, such as behaviour change (Abraham
& Michie, 2008) and communication for consumers' medicines use (Hill, Lowe, & Ryan, 2011;
Lowe, Ryan, Santesso, & Hill, 2011).
Therefore, as a part of the COMMVAC project, I led the development of a taxonomy for
childhood vaccination communication interventions. The paper that follows (published in BMC
Public Health) presents this taxonomy in detail. The vaccination communication interventions
taxonomy is a key foundational component of this thesis because it provides a common
language with which with think and speak about vaccination communication and draws
together interventions from a disaggregated field.
Following this paper, I discuss the implications of the interventions taxonomy for the evaluation
of vaccination communication interventions and the outcomes identified and selected to
measure their effects.

3.1. Manuscript authorship statement
I conducted all searches, screening and data extraction described in the following manuscript. I
undertook all data analysis and categorisation of interventions, with discussion and input from
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SH. Contributing primary field work studies were carried out by co‐authors Heather Ames,
Afiong Oku and Artur Muloliwa and were supported and supervised by the other authors. All
authors contributed to discussions around the taxonomy's category definitions, structure and
terminology. I drafted this manuscript, and all authors provided feedback on multiple drafts and
approved the final version.
I conducted the research described in this manuscript and prepared the manuscript itself while
a team member on the Communicate to Vaccinate (COMMVAC) project (www.commvac.com).
This work was funded by the Research Council of Norway.
The appendices referred to in this manuscript are available on pages 196 and 198.
The published manuscript begins on the next page.

22

Kaufman et al. BMC Public Health (2017) 17:423
DOI 10.1186/s12889-017-4320-x

RESEARCH ARTICLE

Open Access

The comprehensive ‘Communicate to
Vaccinate’ taxonomy of communication
interventions for childhood vaccination in
routine and campaign contexts
Jessica Kaufman1* , Heather Ames2, Xavier Bosch-Capblanch3,4, Yuri Cartier5, Julie Cliff6, Claire Glenton7,
Simon Lewin7,8, Artur Manuel Muloliwa9, Afiong Oku10, Angela Oyo-Ita10, Gabriel Rada11 and Sophie Hill1

Abstract
Background: Communication can be used to generate demand for vaccination or address vaccine hesitancy,
and is crucial to successful childhood vaccination programmes. Research efforts have primarily focused on
communication for routine vaccination. However, vaccination campaigns, particularly in low- or middle-income
countries (LMICs), also use communication in diverse ways.
Without a comprehensive framework integrating communication interventions from routine and campaign
contexts, it is not possible to conceptualise the full range of possible vaccination communication interventions.
Therefore, vaccine programme managers may be unaware of potential communication options and researchers
may not focus on building evidence for interventions used in practice.
In this paper, we broaden the scope of our existing taxonomy of communication interventions for routine
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Background
Communication features in most vaccination programmes and activities. Vaccination communication may
be used to generate demand for routine vaccination, facilitate the introduction of new vaccines, or publicise
vaccination campaigns [1–6]. It can change how people
think and feel about vaccination and is instrumental in
addressing vaccine hesitancy [7–9]. However, communication is not always considered, planned or delivered in
a rigorous and evidence-informed way [7, 10].
One potential reason for this is that communication is
not often seen as a health intervention in its own right
[11]. In fact, there is a broad range of potential vaccination communication strategies that can have meaningful impacts on individual and population health and
behaviours. Until recently, there has been no coherent
framework available for conceptualising these interventions. This lack of a conceptual overview for vaccination
communication means that programme managers may
not be aware of all the interventions that might be available to them, and researchers and research funders
cannot focus their energy on building evidence for communications strategies that programmed managers are
using and innovating in the field.
In our initial effort to address this problem and
illuminate the diverse vaccination communication interventions, the ‘Communicate to Vaccinate’ (COMMVAC)
project [12] developed a taxonomy or classification
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system of communication interventions related to routine childhood vaccination (‘the routine vaccination
taxonomy’) [5]. This taxonomy was developed in a systematic way, drawing interventions from a variety of
data sources including high-quality trial research as well
as the experiences and perspectives of international vaccine experts and practitioners [5]. We defined ‘routine
vaccination’ as the delivery of childhood vaccines recommended by the WHO [13]. The routine vaccination
taxonomy focused primarily on communication that
involved or impacted consumers (parents, caregivers or
community members). It organised the interventions according to seven intended purposes (Fig. 1) and for three
target groups (parents, community members, health
providers), giving vaccination stakeholders a consistent
way to describe, distinguish and conceptualise routine
vaccination communication. In Fig. 1, we present an
overview of the purposes from the routine vaccination
taxonomy.
In addition to providing programme planners and
researchers with an overview of existing interventions,
the COMMVAC team used the routine vaccination taxonomy to map existing research evidence and inform
consultations with international stakeholders to prioritise topics for two systematic reviews [5, 14, 15].
However, like most research related to vaccination
communication, the COMMVAC taxonomy focused on
routine vaccination. Routine childhood vaccination is

Fig. 1 The COMMVAC routine vaccination communication taxonomy purposes
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the goal for sustainable vaccination programmes, but the
reality is that many low- and middle-income countries
(LMICs) still rely on large-scale vaccination campaigns
such as supplementary immunisation activities (SIAs) to
achieve and maintain coverage rates, address outbreaks
or work towards disease eradication [16]. A vaccination
campaign is an organised effort to deliver a vaccine or
vaccines to a large number of people at one or more
locations in a short time [17]. Campaigns tend to be
well-resourced and utilise communication in a variety of
forms [18, 19]. To our knowledge, there have been no
attempts to develop a framework for organising the
range of communication interventions in campaign
activities.
Therefore, building on our routine vaccination taxonomy, we systematically identified the communication
interventions used in campaigns for childhood vaccines
and developed a comprehensive COMMVAC taxonomy
of childhood vaccination communication interventions
for any vaccination context.
Aim and objectives

This paper aims to present a comprehensive taxonomy
of communication interventions for childhood vaccination that broadens the scope of the routine taxonomy
to include communication used in vaccination campaigns. Our objectives were:
1) To identify communication interventions used in
vaccination campaigns through literature searches,
observation in LMIC settings and consultation with
vaccination stakeholders;
2) To revise the routine vaccination taxonomy
categories, definitions and structure to include
campaign communication interventions and
incorporate stakeholder feedback.

Methods
The methods used to develop the routine vaccination taxonomy have been described elsewhere [5]. To create the
comprehensive taxonomy, we added communication interventions used specifically in vaccination campaigns to
the existing routine vaccination taxonomy. We extracted
vaccination campaign communication intervention descriptions from three sources: a targeted literature
search of vaccination campaign descriptions; primary
observation of vaccination communication in three
LMICs (Cameroon, Mozambique and Nigeria); and
consultation with LMIC vaccination stakeholders and
experts.
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review of trials, Medline-indexed literature and grey literature that focused on routine vaccination only [5]. To
expand the taxonomy, we conducted a targeted literature search for descriptions of vaccination campaign
communication. One author (JK) screened all articles
and extracted data. The aim of this literature search was
to capture the maximum breadth of communication interventions used in campaigns. We therefore extracted
data on all unique examples of vaccination communication interventions until we achieved saturation.
Inclusion criteria

We included documents describing any interventions to
communicate about vaccines delivered to children in the
context of vaccination campaign activities, including descriptions of what could be done in future campaigns
(e.g. planning materials). We included descriptions of
campaigns related to influenza vaccination (including
H1N1) as long as children were specifically included in
the targeted population, because these are among the
only campaigns conducted in high-income countries
(HICs) and our goal was to ensure that this taxonomy
was as globally comprehensive as possible. We did not
include human papillomavirus vaccine (HPV) (delivered
to adolescents).
Search strategy

We found that the richest descriptions of campaign
communication interventions were policy or programme
documents, so we searched for grey literature in key online databases (e.g. PATH Vaccine Resource Library, The
Communication Initiative Network). We also drew on a
concurrent WHO grey literature review examining a
wide range of public health risk communication strategies [20]. Details of our literature search are available in
an additional file (see Additional file 1).
We used snowballing to find additional materials cited
in references lists of relevant documents and requested
references from project partners and vaccination experts
from the COMMVAC advisory group.
Data extraction

From the included literature, we extracted information
about any communication interventions utilised in vaccination campaigns, including:
 description of the intervention;
 content of the communication;
 vaccine/s administered and type of campaign (e.g.

measles SIA);
Data source 1: targeted literature search

 location of the campaign and country income

We built the original routine vaccination taxonomy
using intervention descriptions derived from literature

 source of the article (e.g. agency website search).

level; and
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Additional searching to establish saturation

To verify whether our search was sufficient, we developed
and ran an additional search using Medline (see Additional
file 2 for the complete Medline search strategy) and
screened results by title and abstract. Of studies identified
as potentially relevant, we assessed the full text of a random
sample (this sample is outlined in Additional file 1). We
found that approximately two thirds of the sampled articles that appeared relevant actually included little or no
description of specific communication elements used in
the campaigns. From the sampled articles that did include communication details, no unique interventions
were identified that had not been seen in the grey literature. Therefore, we determined the taxonomy had
reached saturation and we did not continue data extraction from Medline beyond our sample.
Data source 2: primary field work observation

Three authors (HA, AM, AO) undertook field work in
Cameroon (Central and North West Regions), Mozambique
(Nampula Province) and Nigeria (Bauchi State in Northern
Nigeria and Cross River State in Southern Nigeria). These
three countries were selected to provide a varied sample of vaccination communication practices across
countries with three different primary languages (French,
English, Portuguese) and disease circumstances (e.g. polio
status). COMMVAC project resources and research
networks were also accessible in these locations,
which facilitated the organisation and conduct of this
complex field work.
While we were primarily interested in communication
interventions used in vaccination campaigns, the field
researchers observed both routine and campaign vaccination practices, recording details of communication
strategies using a standard form. Details of these studies
are described elsewhere [21, 22].
Data source 3: consultation with stakeholders

The field researchers gathered additional information on
communication strategies through discussions with vaccination stakeholders (e.g. funders, planners, implementers, governmental and non-governmental representatives,
parents and community members). Interviews, focus
groups and analysis of policy documents were used to
identify communication strategies in use but which had
not necessarily been observed during fieldwork.
The researchers also presented the COMMVAC routine vaccination taxonomy to stakeholders in the LMIC
study countries, and at an international workshop organised by COMMVAC (Paris, September 2015) which
included senior representatives from LMIC ministries
of health and multinational organisations (WHO, Gavi).
Stakeholders provided feedback on the taxonomy’s
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structure and usability as a tool for thinking about communication programmes.
Categorising the interventions

We compiled the interventions derived from all three
data sources into a single database, comprising over 340
interventions, to facilitate categorisation.
We began by categorising the campaign communication interventions according to the routine vaccination
taxonomy categories where possible. We then used
constant comparison between the routine vaccination
taxonomy and the new data to expand, redefine and
change categories to more appropriately capture all the
communication interventions from both routine and
campaign contexts. This process involved iterative discussions within the COMMVAC team and with external stakeholders at the aforementioned COMMVAC
workshop.

Results
Below we report briefly on the data gathered from each
source, and then present the comprehensive COMMMVAC taxonomy of communication interventions for
childhood vaccination (Table 1).
From the targeted literature search, we screened
over 2000 grey literature documents and 1874 titles
and abstracts retrieved from Medline. We extracted
descriptions of 283 interventions from 43 documents
before we determined that we were no longer identifying unique interventions and had reached saturation
(see Additional file 1). From LMIC field work observations and in-country stakeholder consultations we
added 58 campaign communication descriptions to
the intervention database. Additional stakeholder consultations at the workshop did not add new interventions, but informed the organisational structure and
category definitions of the taxonomy.
The comprehensive taxonomy of communication for
childhood vaccination

Like the routine vaccination taxonomy, the comprehensive
COMMVAC taxonomy (Table 1) organises the range of
vaccination communication interventions according to the
primary purpose of the communication. The taxonomy’s
seven communication purpose categories are: ‘Inform or
Educate’; ‘Remind or Recall’; ‘Enhance Community Ownership’; ‘Teach Skills’; ‘Provide Support’; ‘Facilitate Decision
Making’ and ‘Enable Communication’. These purposes
remained unchanged from the routine vaccination taxonomy because they fully captured all the newly identified
campaign interventions. However, in response to stakeholder feedback, we re-ordered these purposes to move the
‘Enhance Community Ownership’ category higher in the list
(from appearing last in the routine vaccination taxonomy)
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Table 1 The comprehensive COMMVAC taxonomy of communication interventions for childhood vaccination
Purpose

Intervention types

Inform or Educate

Interpersonal communication

Interventions to enable people to understand the meaning and relevance
of vaccination to their health and the health of their family or community.
Interventions may be tailored to particular populations and can also serve
to address misinformation.

e.g. face to face interactions, one-on-one or in groups
Printed material
e.g. pamphlets, brochures, fact sheets, media kits
Mail
e.g. postcards, letters, newsletters or email
Phone
e.g. telephone calls, hotlines or SMS
Objects, devices or tools
e.g. printed mugs, t-shirts, magnets or calendars
Web-based
e.g. online forums, social media, websites
School curriculum kits
e.g. lesson plans, activity booklets, or other materials designed
for use in schools
Community event
e.g. rallies, vaccination carnivals, health week events
Edutainment performance
e.g. song, skit, docudrama or performance on TV, radio, film,
theatre
Mass media advertising
e.g. notifications or advertisements delivered by newspaper,
radio, TV, town criers
Celebrity spokespeople
e.g. messages delivered by recognisable or influential people

Remind or Recall

Interpersonal communication

Interventions to remind consumers of required vaccinations and to recall
those who are overdue.

e.g. face to face interactions, one-on-one or in groups
Mail
e.g. postcards, letters, newsletters or email
Phone
e.g. telephone calls, hotlines or SMS
Objects, devices or tools
e.g. vaccination cards, printed mugs, t-shirts, magnets or calendars
Electronic or physical prompts for providers
e.g. reminders targeting healthcare providers during consultations

Enhance Community Ownership

Community input

Interventions to increase community participation and promote interaction
between the community and health services. Interventions may build trust
among consumers and generate awareness and understanding of vaccination.
Interventions of this nature embrace community involvement in planning,
programme delivery, research, social mobilisation, advocacy or governance.

e.g. seeking input or feedback related to intervention design,
planning or research
Community involvement in vaccination programme delivery
e.g. engagement of members of the community as peer educators,
mothers’ support networks, social mobilisers
Engagement of local opinion leaders
e.g. faith leaders, local government officials, respected members
of a community
Community coalition

27

Kaufman et al. BMC Public Health (2017) 17:423

Page 6 of 11

Table 1 The comprehensive COMMVAC taxonomy of communication interventions for childhood vaccination (Continued)
e.g. community health or ward development committees
Partnership building
e.g. vaccine organisers forming partnerships with local businesses,
religious centres, community organisations
Teach Skills

Communication training

Interventions focusing on the acquisition of skills related to accessing
vaccination services and communicating about vaccination. Such
interventions aim to teach parents early parenting skills such as how to
find, access and utilise vaccination services. They also include interventions
to train parents, communities and health care providers on how to
communicate or provide vaccination-related education to others.

e.g. training in communication or education provision skills for
community members, volunteers, health professionals, lay health
workers or others

Provide Support

Interpersonal communication

Interventions, often tailored or personalised, to assist people in addressing
specific challenges to vaccination that arise within their day-to-day lives
(e.g. social issues such as disagreement within a family regarding vaccinating
or emotional issues such as parental anxiety about vaccination).
In contrast to interventions to inform or educate, interventions to provide
support are more focused on addressing specific challenges faced by parents
when making vaccination decisions.

e.g. face to face interactions, one-on-one or in groups

Parenting skills programs
e.g. early parenting skills training including how to find, access
and utilise vaccination services

Phone
e.g. telephone calls, hotlines or SMS
Web-based
e.g. online forums, social media, websites

Facilitate Decision-Making

Decision aids

Interventions that extend beyond informing or educating by presenting
all options related to vaccination decision-making in an unbiased and
impartial manner. These interventions should explain the decision to be
made, provide detailed, evidence-based information about the risks and
benefits of vaccination and should help people consider their personal
values and options related to the decision to vaccinate their child.

e.g. written or interactive decision aid tools presenting all options
and aspects of vaccination decisions
Decision coaching
e.g. face to face interactions, one on one or in groups, that guide
participants to consider all options, personal values and aspects
of vaccination decisions

Enable Communication

Interpreters

Interventions that explicitly and purposefully aim to bridge a communication
gap/make communication possible with particular people or groups. This
may include translation beyond routine practice in a particular setting, such
as translation into local or minority languages, adaptation of materials for a
low- or no-literacy population, translation into Braille, or the use of interpreters.

e.g. purposeful engagement of people who speak or sign specific
languages

so the most relevant and frequently-used intervention
categories appear first. Additionally, some stakeholders found it difficult to understand which interventions would be included in the less common
purpose categories, or felt there was too much overlap between these categories and the ‘Inform or Educate’ category. We addressed this issue by revising the
definitions of the categories ‘Teach Skills’, ‘Provide
Support’, ‘Facilitate Decision Making’ and ‘Enable
Communication’.
Within each purpose category, the routine vaccination taxonomy grouped the communication into
intervention types, or the modes or routes through
which each communication purpose is enacted or implemented. The intervention types in the comprehensive taxonomy now accommodate the addition of

Translation beyond routine practice
e.g. translation into local languages, adaptation of materials for a
low- or no-literacy population, translation into Braille

campaign communication interventions through updated terminology and the addition of new intervention types. For example, the wording of some
intervention types now reflects commonly-used terminology (e.g. “audiovisual/performance” was changed
to “edutainment performance”, a term LMIC stakeholders recognised) and clarifies the categories for
multi-lingual stakeholders. The comprehensive taxonomy also includes new intervention types not identified in routine vaccination contexts, such as school
curriculum kits for lessons involving vaccination information and community-based reminders for upcoming campaigns.
Table 1 presents the comprehensive COMMVAC taxonomy with seven communication intervention purposes
and their definitions, intervention types for each purpose,
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and examples of each intervention type, drawn from routine communication and campaign communication.
The comprehensive taxonomy reflects the multidirectional nature of communication [23]. In the routine
vaccination taxonomy, we delineated three target groups
for communication: parents, communities and health
providers. However, we found that in campaign communication, the actors and channels or directions of communication were more diverse. The routine vaccination
taxonomy targets were too restrictive and they unintentionally implied that the communication was unidirectional. We therefore removed the targets from the
comprehensive taxonomy to allow for the fluidity of campaign communication. As a supplemental exploration of
the varied actors and channels involved in campaigns, we
developed a visual map to illustrate a small selection of
these complex interactions (Fig. 2).

Discussion
Communication is often complex. A single intervention may include printed material to inform or educate
as well as a face-to-face session intended to teach
skills, or a postcard may include vaccine information
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as well as a reminder about an upcoming campaign.
These examples could be appropriately categorised
into more than one purpose or intervention type. The
aim of the taxonomy is not to create wholly exclusive
categories, but to help conceptualise communication
interventions as a range of potential solutions to address needs or problems. This is why the entry point
for the taxonomy is through the communication’s
intended purpose. It is also important to acknowledge
that communication strategies do not need to address
all purposes at all times, and the taxonomy is not itself
a “menu” of options that are all of equal effectiveness
and appropriateness. For many of the interventions included in the taxonomy, there is limited or inconclusive evidence of their effectiveness. More primary
studies and systematic reviews of frequently utilised
interventions are needed.
Below, we will discuss our observations about the differences and similarities between communication in campaigns and communication for routine vaccination, as
well as the ways in which the taxonomy may be utilised,
as identified by the international experts consulted at the
Paris workshop.

Fig. 2 The multi-directional nature of vaccination communication: examples of the actors and channels involved
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Observations about campaign and routine vaccination
communication

Campaigns take a more multi-faceted approach to communication design and delivery than routine vaccination
communication. In routine vaccination communication,
the primary actors are parents, communities and health
providers. However, as the examples in Fig. 2 suggest,
communication in campaigns involves a range of actors.
The organisational structure, scale of the communication and individuals in each role may vary depending on
the setting, but most campaigns describe communication taking place between many of these actors in a
multi-directional way. Mapping a communication network such as the one illustrated in Fig. 2 may help
people in different roles identify the range of channels
available to send out or solicit communication.
Campaigns may use a particularly broad range of communication channels and actors because communication
and social mobilisation efforts tend to be allocated more
resources in campaigns than in routine vaccination activities [21, 22]. The intensity of communication strategies may also be a response to the clear focus of
campaigns to obtain ambitious results in short periods
in large populations, particularly in the case of campaign
responses to disease outbreaks (e.g. campaigns to address yellow fever outbreaks [19]). But while they may
face resource limitations, routine vaccination communication programmes can apply lessons and concepts from
campaigns on a smaller scale, such as encouraging community involvement and promoting two-way input and
feedback.
In the interventions we identified, communication
involving community engagement tended to be more
common in campaigns than in routine vaccination. Such
interventions were also more frequently discussed in
LMIC settings than in HICs. Given that peer-to-peer
communication and other health initiatives aimed at
communities can influence social norms and behaviour
[24, 25], such interventions may be a valuable approach
for routine vaccination in both LMICs and HICs to
address issues like vaccine hesitancy or pockets of resistance [8, 15, 26, 27].
Communication strategies in the ‘Inform or Educate’
category were the most frequently used and diverse in
format and medium, in both campaigns and routine
vaccination. This is not surprising, since the most basic
definition of communication is information delivery
between parties. However, the range of unique and inventive ‘Inform or Educate’ strategies employed by campaigns is noteworthy. One new intervention type we
added to this category was school curriculum kits [28].
These were multi-media packages of vaccination materials, designed for implementation by teachers in
schools. We were not previously aware of interventions
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of this nature in the context of routine childhood vaccination. This may be because children themselves are
not frequently the target of communication about routine vaccinations, whereas in campaigns, children are
targeted so they can spread awareness and information
about campaign activities to their families and communities [29–31]. The urgency of a campaign encourages a
broad approach to reaching and engaging people
throughout society.
‘Remind or Recall’ interventions were used frequently
in both contexts, though community-wide reminders
were almost exclusively observed in campaigns due to
the personal nature and individual schedule of routine
vaccination. Communication training interventions in
the ‘Teach Skills’ category also appeared in routine vaccination and campaigns, with a wider variety of people
receiving the training in campaigns (e.g. priests trained
to deliver vaccination messages at mass) [29].
Communication strategies to ‘Provide Support’ or ‘Facilitate Decision-Making’ were very rarely or never observed
or recorded in campaign literature, and except for a rare
instance of face-to-face decision coaching [32, 33], are also
largely absent from routine vaccination communication in
LMICs. This may be because these interventions require
more time to implement, or because they are often
individually tailored. The typically large scale and short
timeframes of campaigns most likely preclude resource allocation to more specialised interventions.
How can the taxonomy help with communication
implementation?

The taxonomy is an organisational tool that can be used
in a number of ways. First, it provides a standardised
way to think and speak about vaccination communication. Second, researchers and funders can use the taxonomy to see the range of communication interventions
that are being used in practice, synthesise the evidence
available for these interventions and identify important
evidence gaps.
Finally, as we established in our consultations with
LMIC stakeholders, the taxonomy can be utilised by
programme planners or people who make decisions about
which communication interventions to implement. By
presenting communication in terms of purpose, the taxonomy encourages people to view communication options
through a problem-solving lens, mapping context-specific
barriers to intervention purposes. For example, if misinformation is an issue, producing myth-busting interventions to ‘Inform or Educate’ may be important as might
building trust through interventions to ‘Enhance Community Ownership’. The taxonomy also allows planners to
consider potential alternative options that serve the same
purpose, but may be cheaper or require less skilled staff.
Additionally, the taxonomy may help planners determine
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whether there are other communication purposes that
should be addressed in their setting.
Strengths and limitations

This taxonomy is, to our knowledge, the first framework to
organise the full range of communication interventions for
childhood vaccination. It brings together communication
used in routine vaccination efforts as well as campaigns
and includes interventions from high-, middle- and
low-income countries. The taxonomy reflects the multidirectionality of communication and the range of actors
and channels involved. Qualitative data collection was
undertaken in only three countries, which were all in
Africa. This is a potential limitation as we may have observed additional interventions in other global regions.
However, selecting three countries from the same region
facilitated cross-country comparisons in other aspects of
the COMMVAC project, which would have been more
difficult if the settings were in vastly different global
regions. Furthermore, our targeted literature search was
global in scope in order to ensure the taxonomy’s comprehensiveness and relevance to different settings.
Early versions of the taxonomy were tested for clarity
and usability with researchers and programme planners
in LMICs. They found it conceptually complex and occasionally challenging to translate into other languages,
which informed some of our subsequent changes. They
appreciated the taxonomy’s focus on the intended purpose of potential communication options, which helps
link interventions to the underlying communication
problem. While it is not a self-contained menu of
options, the taxonomy can play an important role in
planning and decision-making regarding vaccination
communication interventions when taken together with
other sources of information, such as systematic reviews
and information about the acceptability, feasibility and
resource requirements of different interventions for a
particular context [34–37].
A limitation is that the taxonomy presents a range
of possible strategies but does not include evidence of
their effects. Systematically reviewing the evidence for
each intervention was outside the scope of this project. Furthermore, high-quality evidence on the full
range of interventions does not yet exist [38, 39]. The
taxonomy helps to identify interventions that are in
use but may be untested – and so may be used by
researchers and funders to map evidence gaps and
focus future efforts on establishing whether these
strategies are effective.
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unique framework providing the first overarching view
of the scope of childhood vaccination communication
interventions, presenting them according to their primary purpose. The taxonomy can be used to expand the
range of potential strategies considered and implemented by programme planners or map and prioritise
research efforts.
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3.2. Main findings from the manuscript
The taxonomy presented in the preceding paper establishes the nature and scope of vaccination
communication interventions, organising them in terms of their intended purpose, which may
be to inform or educate; remind or recall; enhance community ownership; teach skills; provide
support; facilitate decision‐making or enable communication.
The paper identified that this taxonomy of vaccination communication interventions could be
used by programme managers to see the range of interventions that are being used – or could
be used – in practice in different contexts. By organising the interventions in terms of their
purpose, the taxonomy allows people to consider communication as a potential solution to an
identified barrier or problem. Researchers could also utilise the taxonomy as a framework for
evidence mapping and research prioritisation.
The interventions taxonomy defines and conceptualises the vaccination communication
interventions that are the focus of this thesis, and establishes a common language to describe
them. Importantly, by conceptualising communication in terms of its purpose, this interventions
taxonomy also facilitates consideration of the potential outcomes that could be linked to each
intervention.

4. Measuring the effects of vaccination communication
interventions
Clearing defining and describing vaccination communication interventions enables researchers
to evaluate them in different settings. This enables a body of evidence to be cumulatively built,
which can inform decisions. This is the foundation of evidence‐based public health (EBPH)
(Rychetnik, Hawe, Waters, Barratt, & Frommer, 2004). Evidence for EBPH can take many forms,
of varying degrees of reliability and rigour. Systematic reviews of trials are generally considered
the ‘gold standard’ of evidence (Joanna Briggs Institute, 2013; NHMRC, 1999), because reviews
synthesise evidence from multiple studies, reducing uncertainty and increasing precision of
estimates of effects. Other forms of evidence include individual trials, surveillance data,
program evaluations, qualitative data, marketing data, word of mouth and personal experience
(Brownson, Fielding, & Maylahn, 2009). Evaluation is critical to the generation of evidence that
can identify “what should or could be done to address a health problem, and how it can be
done” (Rychetnik et al., 2004, p. 540).
In order to evaluate the effects of vaccination communication interventions, researchers must
select which outcomes to measure from the range of potential outcomes available. Outcomes
are “all possible consequences of exposure to a risk, use of a therapeutic intervention, or the
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manner in which a health problem has been managed” (Last, 2007). Some outcomes may be
desired or anticipated, others may be unintended. Regardless, to contribute to evidence,
outcomes must be measured. Consider the adage, "If a tree falls in the forest and no one is
around to hear it, does it make a sound?" Similarly, if an intervention has an effect, but no
outcomes related to that effect were measured, how do we know the effect occurred?
Identifying and selecting which outcomes to measure when evaluating an intervention is
therefore critical to building evidence that can explain whether and how an intervention works.
However, which outcomes to choose is not always clear. In some cases, the outcomes relevant
to an intervention may be implied by theories of change, which are hypotheses about an
intervention’s mechanism of action (Breuer et al., 2015; Luca & Suggs, 2012; Michie et al.,
2016). The intervention’s mechanism of action is the way in which it operates. This process can
be illustrated by a logic model, which indicates the relationship between the intervention and
its potential intermediate and endpoint outcomes (Anderson et al., 2011). However, many
interventions are implemented and evaluated without developing or applying a clear logic
model (Davidoff, Dixon‐Woods, Leviton, & Michie, 2015).
Because the proposed mechanism of action is rarely completely apparent, it is often referred to
as the ‘black box’ between implementation and effect (Astbury & Leeuw, 2010). Some
interventions operate in a relatively straightforward way (e.g. medical/drug interventions)
(Petticrew, 2011), while others are considered ‘complex’ (e.g. a community‐based vaccination
dialogue and education programme (Andersson et al., 2009)). Complex interventions are those
involving multiple interacting components or a significant degree of flexibility or tailoring,
targeting several different groups, or following non‐linear causal pathways (Craig et al., 2008;
Petticrew, 2011). They may also have more than one aim, as they are built from multiple
components, and ensuring these aims are reflected in the evaluation is a challenge where trials
often fall short. Vaccination communication interventions are frequently complex, and there is
currently no guidance to help researchers select which outcomes to measure when evaluating
these interventions.

4.1. Problems associated with outcome selection
As outlined briefly in Chapter 1, unreliable evidence may be generated if inappropriate,
incomplete or inconsistent outcomes are measured by researchers (Williamson et al., 2012).
There are five main problems that can arise in relation to outcome selection.
First, researchers may measure only a few limited endpoint outcomes, without also measuring
intermediate or process outcomes that may be relevant to the intervention's mechanism of
action (Pigott & Shepperd, 2013). As noted, vaccination communication interventions are
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frequently complex (Craig et al., 2008; Petticrew, 2011). They are flexible and involve multiple
actors and elements, ranging from basic communication strategies (e.g. an educational session
and a reminder letter (Oeffinger, Roaten, Hitchcock, & Oeffinger, 1992)) to more complicated
packages with several communication elements as well as other public health interventions (e.g.
the “Head Start” programs in the US, which include home visits, case management, educational
sessions and family support (Love et al., 2005)). These separate intervention components might
have different aims, different impacts, and one component might interact with or mediate the
effects of another. Individual elements of the intervention may or may not be delivered as
intended, or may be impacted by contextual factors (Craig et al., 2008). Unpacking the effects of
complex interventions requires planning and measurement of a range of outcomes that are able
to detect potential impacts along the causal chain (Breuer et al., 2015; Craig et al., 2008; Moore
et al., 2015). Studies that focus on a single endpoint outcome are therefore of limited evidence‐
building value, particularly for complex interventions. Various theories of change (e.g. the
Theory of Reasoned Action (Ajzen, 1985), Theory of Planned Behaviour (Ajzen, 1991),
Transtheoretical Model (Prochaska & Velicer, 1997), Health Belief Model (Janz & Becker, 1984))
suggest different potential intermediate outcomes that might be impacted by vaccination
communication. These include changes in attitudes towards vaccination or intention to
vaccinate. However, the majority of trials and evaluations measure only endpoint outcomes
that reflect vaccination rates or uptake. While endpoint outcomes are obviously important, they
only reflect part of the picture.
Second, researchers may measure or define the same outcome in many different ways. This
problem arises when there is no consistent terminology or language for the outcomes affected
by an intervention. For example, there are myriad ways to measure or define ‘vaccination
status’ (e.g. receipt of one specific vaccine, or all recommended vaccines, or up‐to‐date status
according to age), and not all of them can be meaningfully compared with one another (Bolton
et al., 1998; Papania & Rodewald, 2006; Shefer, Santoli, & Singleton, 2007). This leads to
disparate evidence accumulating within a field.
Third, different researchers may conduct trials of similar interventions but measure different
outcomes. For example, two studies may evaluate the effects of communication skills training
programmes for healthcare providers. However, if one measures outcomes related to the
provider's knowledge and confidence while the other measures patient satisfaction with the
encounter, the effects of the two interventions cannot be compared and the findings of the
studies cannot be synthesised. This means an opportunity to consolidate evidence of effects
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may be lost or diluted, leading to a weaker overall understanding of the intervention’s
effectiveness, or uncertainty around the effects of a set of interventions (Tugwell et al., 2007).
Fourth, without guidance and agreement on which outcomes to measure, researchers may
choose outcomes selectively to reflect favourable results, which can introduce bias (I. Sinha,
Smyth, & Williamson, 2011). Outcome reporting bias has been identified as a problem impacting
a substantial number of trials and systematic reviews (Dwan et al., 2008; Kirkham et al., 2010),
which may lead to inappropriate decisions being made.
Finally, and critically, a researcher may select outcomes that are of limited relevance to
stakeholders involved in or affected by the intervention they are testing – particularly
consumers and members of the public. The last ten years have seen a significant increase in the
recognition of and interest in outcomes that are considered important by consumers, also
known as patient‐important outcomes (Guyatt, Montori, Devereaux, Schünemann, & Bhandari,
2004; Patrick, Guyatt, & Acquadro, 2011; Tugwell et al., 2015) or patient‐centred outcomes
research (Gabriel & Normand, 2012; PCORI, 2013). Methodological researchers interested in
outcomes are also increasingly emphasising the importance of patient‐reported outcomes
(PROs) (Macefield et al., 2014; Tugwell et al., 2011) and the necessity of consulting with patients
and other stakeholders when determining what outcomes should be measured in trials (Gorst
et al., 2016; Harman et al., 2015; I. Sinha et al., 2011; Williamson et al., 2012). However, studies
across a range of health interventions have shown that the outcomes that are important to
consumers are frequently different from the outcomes reported in trials and prioritised by
healthcare providers (Harman et al., 2015; Toupin‐April et al., 2017; Urquhart‐Secord et al.,
2016). In the vaccination communication context, most trials measure some aspect of
vaccination status or uptake. However, recent qualitative research suggests that parents value
communication that builds trust and supports them to make decisions (Ames, Glenton, & Lewin,
2017).

4.2. Core outcomes research
In an effort to address these issues, international organisations such as COMET and OMERACT
(Tugwell et al., 2007; Williamson, Altman, Blazeby, Clarke, & Gargon, 2011) are bringing
together researchers with an interest in the development and use of recommended
standardised core outcome sets (COS) for health conditions. A COS is an agreed‐upon set of
outcomes that should be measured in all evaluations of a particular condition (e.g. childhood
asthma (I. P. Sinha, Gallagher, Williamson, & Smyth, 2012)) or intervention (e.g. interventions to
prevent preterm birth (van 't Hooft et al., 2016)) (Williamson et al., 2012). COSs should be
developed with input from all the stakeholders involved in or affected by the intervention,
37

Chapter 2 – Context‐setting literature review

including health providers, policy makers and consumers. The outcomes in the set are intended
to reflect the full range of their views and values. A COS can guide the selection of outcomes for
trials, as well as for systematic reviews (Clarke, 2007; Clarke & Williamson, 2016).
Many of the methods currently used to develop COS were pioneered by OMERACT, which was
established in the early 1990s with a focus on outcomes related to rheumatology (Boers,
Brooks, Strand, & Tugwell, 1998; Tugwell et al., 2007). COMET maintains a database of COS‐
related research projects across more than two dozen health conditions and COMET
researchers also contribute to methodological advancements such as reporting standards for
COSs (Kirkham et al., 2016).
At the time of writing, there have been no published efforts to identify core outcomes related
to vaccination communication, or indeed to most aspects of communication. In fact, the only
two communication‐related COS projects of which I am presently aware are related to
interventions to improve shared decision‐making in rheumatologic conditions (Toupin‐April et
al., 2017; Toupin‐April et al., 2015), and interventions to improve informed consent for trial
participation (Gillies et al., 2015).

5. Conclusion
Achieving and maintaining childhood vaccination rates is a global priority, and there is
widespread awareness that communication interventions play a role in generating demand for
vaccines. A broad range of different interventions are used around the world to increase
awareness and acceptance of vaccination. However, vaccination communication interventions
and their potential outcomes are not well‐defined, and there is a lack of consensus on which
communication interventions are effective and therefore worth investment.
In order to build a unified body of research evidence of the effects of vaccination
communication, it is necessary to establish the scope of vaccination communication
interventions and explore and identify stakeholder‐relevant outcomes that should be measured,
in order to comprehensively understand and evaluate their effects. Only then can decisions
about vaccination communication interventions be considered truly evidence‐informed.
In the next chapter, I will turn to the methods used to facilitate this research.
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Chapter 3: Research paradigm, mixed
methods design, and methodological
overview
1. Introduction
In this chapter, I present details of the pragmatic paradigm and critical realist theoretical
perspective underpinning this research. This is followed by an overview of the mixed methods
research design, which incorporates qualitative and quantitative methodologies over the three
stages of the research presented in this thesis. I then go on to outline each of the three research
stages, presenting the questions addressed, an overview of the methods used to collect and
analyse data and the outputs of each stage. I also describe how the output of each sequential
step informs the next. In the later chapters (Chapters 4 through 8), I will provide further specific
details of the conduct of each stage.
This thesis employs a sequential mixed methods design (Creswell & Clark, 2007), conducted in
three stages, to address the aim of improving the way communication interventions for
childhood vaccination are evaluated. In Chapter 2, I argued that in order to achieve this aim,
researchers need to measure outcomes that both reflect the intended purpose of vaccination
communication interventions and are important to the people involved in the interventions.
The research design for this thesis is by necessity exploratory, because there is not yet
agreement or awareness about what these outcomes should be (Creswell & Clark, 2007).
Through primary and secondary qualitative exploration, this thesis first establishes which
outcomes currently are or could be measured, and then stakeholders quantitatively rate their
importance to determine which outcomes should be measured.
The methodology described in this chapter draws substantially from the methodological
approach pioneered by OMERACT (a research collaboration with a focus on outcome measures
in rheumatology (Boers, Brooks, Strand, & Tugwell, 1998; Boers et al., 2016; Tugwell et al.,
2007)), and supported by COMET (an initiative for core outcomes researchers across all health
topics (Williamson, Altman, Blazeby, Clarke, & Gargon, 2011)). The OMERACT methods have
been used by researchers to explore how to improve the evaluation of clinical and other health
service interventions. Principally, they have done this through identifying potential outcomes
and gaining consensus on the ‘core outcomes’ that should be measured in experimental
research (e.g. randomised controlled trials) or in synthesising research (e.g. systematic reviews
of effects) for the clinical or health service interventions under investigation (Boers et al., 2016).
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The breadth, diversity and socially‐oriented nature of vaccination communication interventions
has meant that while the OMERACT methodological approach has been broadly applied, the
methods have also been adapted and developed as required.

2. Research paradigm
The research presented in this thesis addresses a complex problem: communication
interventions for childhood vaccination are commonly and widely used to address issues
associated with vaccine demand, but it is not clear which outcomes to measure when evaluating
them. This has led to uncertainty about which interventions are effective and which are not.
This is an epistemological as well as a policy and programme delivery problem, and its potential
solutions have applications for research conduct (Kirkham, Gargon, Clarke, & Williamson, 2013),
policy development and vaccination guidelines (COMMVAC, 2016; WHO AFRO, 2017) and
programme evaluation (Suggs, Cowdery, & Carroll, 2006; Wynn, Dutta, & Nelson, 2005).
Addressing the many features of this problem to improve future evaluations of vaccination
communication interventions required a multi‐faceted research approach. Therefore, the
primary paradigm underpinning this research is pragmatism (Feilzer, 2009; Glogowska, 2011;
Johnson & Onwuegbuzie, 2004; Morgan, 2014).

2.1. Pragmatism
Pragmatism, as a research paradigm, emerged as an alternative perspective during the so‐called
'paradigm wars' between positivism and constructivism (Christ, 2013; Creswell, 2014; Denzin,
2010; Glogowska, 2011; Hall, 2013; Howe, 1988; Mackenzie & Knipe, 2006). (Note that the
pragmatic paradigm should not be confused with the more recent use of the word “pragmatic”
to describe randomised controlled trials that compare options for care, as opposed to
“explanatory” trials that test hypotheses (Thorpe et al., 2009)). The paradigm is drawn from the
philosophy of pragmatism, which was shaped by philosophers like Charles Saunders Pierce,
William James, and John Dewey (Ormerod, 2005). Philosophical pragmatism has a strong
emphasis on action, efficacy and utility (Goldkuhl, 2012; Thayer & Rosenthal, 2009). Ormerod
(2005) argues that pragmatists are concerned with problem‐solving, rather than abstraction,
and that researchers working within this paradigm see knowledge as an instrument for action.
Researchers operating in different paradigms hold different ontological perspectives, or views
about what constitutes 'truth' (Creswell, 2003; Hall, 2013). In the positivist or postpostivist
paradigm, it is suggested that (to varying degrees) there is an objective truth that can be sought
through empirical study (Creswell, 2003; Feilzer, 2009). In comparison, researchers acting within
a constructivist paradigm believe truth is subjectively defined through the experiences and
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perspectives of individuals (Feilzer, 2009; Guba & Lincoln, 1994). Within the pragmatic
paradigm, scientific inquiry can be used to imply or suggest what is likely to be 'truth', but
ultimately there is no single concrete or knowable truth or reality. According to Charles Sanders
Pierce, truth is "the opinion which is fated to be ultimately agreed to by all who investigate"
(Pierce, 1878, p. unknown). Put differently, the truth is what works (Thayer & Rosenthal, 2009).

2.1.1. Pragmatism and mixed methods
For pragmatic researchers, the need to solve a specific problem drives the selection of the
research methodology or methodologies, based on those deemed most suitable to investigate
the questions posed (Howe, 1988; Johnson & Onwuegbuzie, 2004). For this reason, it is
frequently associated with 'mixed methods' research (Hall, 2013; Johnson & Onwuegbuzie,
2004; Morgan, 2014). Mixed methods research combines elements of both quantitative and
qualitative methodologies, either sequentially or in parallel (Creswell & Clark, 2007;
Onwuegbuzie & Leech, 2006), to produce "more complete knowledge" to inform theory and
practice (Johnson & Onwuegbuzie, 2004, p. 21).
The mixed methods research approach has become increasingly common in health services
research (O'Cathain, Murphy, & Nicholl, 2007) and community health research (Andrew &
Halcomb, 2006), which are both relevant to the study of childhood vaccination communication.
Mixed methods researchers in these areas argue that integrating qualitative and quantitative
methodologies allows them to address a wider range of questions and engage with the
complexities in healthcare interventions and delivery contexts (O'Cathain et al., 2007).
Glogowska (2011) also contends that mixed methods research facilitates the introduction of "a
more human focus, a more patient‐centred approach" to research through the consideration of
patient interactions and perspectives alongside effectiveness studies (p. 253). This is particularly
important for my research, which aims to explore the vaccination communication experiences
of parents and other stakeholders and incorporate their views into core outcome sets.
Pragmatic mixed methods research is "real‐world practice oriented" research (Creswell, 2003, p.
6). In this thesis, I am aiming to change the ‘practice’ of research itself, and pragmatism
underpins this study of the practice of research. As Morgan (2014) explains, “Pragmatism shifts
the study of social research to questions such as: How do researchers make choices about the
way they do research? Why do they make the choices they do? And, what is the impact of
making one set of choices rather than another?" (p. 1051). Therefore, how researchers select
outcomes, what these outcomes are and how they are prioritised can have major ramifications
for the relevance and representativeness of research evidence and the decisions based on this
evidence. Without appropriate outcome measurement, research may not be relevant to the
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people it is aiming to impact, and individual studies cannot contribute to building a
comprehensive and meaningful body of evidence.

2.2. Critical realism
While the pragmatic paradigm affords researchers freedom to choose the most appropriate
methodologies for researching solutions to particular problems, they must still consider the
theoretical lens shaping their inquiry (Johnson & Onwuegbuzie, 2004). The theoretical lens I am
applying is a critical realist ontological perspective, in order to make sense of the complexities
inherent in the study of research outcomes.
The key feature of critical realism is an integration of the idea that there is an objective 'real
world' with the idea that “our understanding of this world is inevitably a construction from our
own perspectives and standpoint” (Maxwell & Mittapalli, 2010, p. 146). Critical realism is
particularly relevant for my research into vaccination communication outcomes because it
allows for the integration of two seemingly contradictory worldviews: on the one hand, I believe
that the effects of interventions can be objectively assessed by measuring outcomes. Despite
different views and experiences of participants in vaccination, measuring consistent outcomes
across a population is a desirable public health goal because it allows researchers and policy
makers to make an overall assessment of an intervention's or a programme's worth (Rychetnik,
Hawe, Waters, Barratt, & Frommer, 2004). On the other hand, however, I also believe that
different groups of people in society may value different outcomes, given that social
phenomena are inevitably filtered through our own perspectives (Christ, 2013). In this aspect of
my ontological perspective, I am further informed by the primary principle of transformative or
emancipatory research, which aims to incorporate and amplify the voices and views of
underrepresented groups (Mertens, 2007).
Critical realism enables me to co‐locate these two seemingly contradictory worldviews in order
to address the aim of improving the way childhood vaccination communication is evaluated. A
critical realist perspective has guided other researchers who have also focused on improving the
way research about complex interventions is conducted. Examples include the work of Barr (in a
systematic review of measurement tools for patient empowerment (Barr et al., 2015), a focus
group study by MacKichan and colleagues to inform development of a COS to assess chronic
pain after total knee replacement (MacKichan, Wylde, & Gooberman‐Hill, 2015; Wylde,
MacKichan, Bruce, & Gooberman‐Hill, 2015), and a realist review of complex policy
interventions (Pawson, Greenhalgh, Harvey, & Walshe, 2005).
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3. Research design and research questions
3.1. Mixed methods research design
This research used an exploratory, sequential mixed methods design (Creswell & Clark, 2007).
Exploratory studies, as opposed to explanatory or transformational studies, are appropriate
when "(1) measures or instruments are not available, (2) the variables are unknown, or (3) there
is no guiding framework or theory” (Creswell & Clark, 2007, p. 86). In my study area, there is not
yet awareness or understanding about the full range of potential outcomes for vaccination
communication interventions. Nor is there agreement about which should be measured.
Therefore, as in a typical exploratory, sequential study (Creswell & Clark, 2007), this research
began with a qualitative exploration of a topic. This was then tested or applied in a quantitative
stage; i.e. the methodological approaches were mixed in sequence and then the data were
integrated by reflecting on how the quantitative findings built on the qualitative. My research
applied this approach by first qualitatively identifying and categorising the types of outcomes
currently being measured, integrating these with outcomes qualitatively derived from
stakeholders' views about 'effective' communication, and then seeking stakeholders’
quantitative ratings of the importance of these outcomes to guide future evaluations.
Additionally, this research was guided by the methodological approach developed by OMERACT
(Boers et al., 2016) and used or adapted in a majority of COS studies (e.g. (Gillies et al., 2015;
Harman et al., 2015; Keeley et al., 2015; Potter, Holcombe, Ward, & Blazeby, 2015; Tong et al.,
2015; Toupin‐April et al., 2017; Waters, Tudur Smith, Young, & Jones, 2014)). As described
earlier, the OMERACT COS development methods begin by establishing the context and current
outcomes measured for a topic, followed by consultation with stakeholders to add additional
relevant outcomes (Boers et al., 2016). Finally, the COS researchers undertake a consensus
process, such as a Delphi survey or nominal group technique process (Black, 2006), where
stakeholders rate or prioritise the most important outcomes for a core set of outcomes or
domains (Boers et al., 2016).
The exploratory, sequential mixed methods design is therefore particularly well‐suited for core
outcomes research because, according to research methods experts Pope and Mays, qualitative
exploration and classification is “the foundation of quantification: until something is classified it
cannot be measured” (Pope & Mays, 1995, p. 43).

3.2. Aim and research questions
The aim of this thesis is to improve the way in which the effects of communication interventions
for childhood vaccination are measured by exploring and establishing relevant, meaningful and
comprehensive outcomes.
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Therefore, the primary research question is:
Which outcomes should be measured to build evidence of the effects of
vaccination communication so that knowledge is reflective of and relevant to all
people impacted by childhood vaccination?
I addressed this question through three stages of research, which contributed to and built upon
one another. Figure 3.1 presents an overview of the three stages and the methods contributing
to them. There were four specific questions relating to the three research stages, as follows:

Stage One: What has been measured?
Question 1: What has been, or is currently being, measured in research trials of the
effects of vaccination communication interventions?

Stage Two: What could be measured?
Question 2: What outcomes are raised by stakeholders who are impacted by or involved
in communication for childhood vaccination (and how do these differ between parents
and professionals)?
Question 3: What outcomes from health communication research generally could be
relevant to the more specific area of communication around vaccination?

Stage Three: What should be measured?
Question 4: Which categories of outcomes do vaccination stakeholders think are most
important to measure when evaluating the effects of three commonly‐used types of
vaccination communication (communication to inform or educate, remind or recall, and
engage with the community)?
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Figure 3.1: Overview of three research stages

STAGE 1:
What
has been
measured?

Identify outcomes measured in vaccination communication trials.
Thematically organise outcomes extracted from trials to analyse patterns.
Presented
in Chapter
4

Trial Outcomes Map

Targeted review of health communication (non-vaccination) literature to fill
gaps in Trial Outcomes Map with additional relevant outcomes.

Preliminary Outcomes Taxonomy

STAGE 2:
What
could be
measured?

Stakeholder focus group discussions thematically analysed to identify data
themes. Data themes translated into outcomes.
Preliminary Outcomes Taxonomy categories applied to focus group
outcomes to compare across stakeholders and refine taxonomy.

Outcomes Taxonomy

STAGE 3:
What
should be
measured?

Briefly
described
in Chapter
6,
presented
in detail in
Chapter 7

Presented
in Chapters
5 and 6

Presented
in Chapter
7

Outcomes Taxonomy domains presented to stakeholders in international
online survey to rate their importance when measuring three types of
vaccination communication.
Presented
in Chapter
8

Core Domain Sets

4. Stages and methods
There were three stages of research, each of which elaborated or expanded upon the findings of
the previous stage. Each stage is presented in one or more chapters, which address the research
questions using the data collection and analysis methods that are most appropriate (Creswell,
2003). The chapters in the first two stages (Chapters 4‐7) feature primary and secondary
qualitative methods, while Chapter 8, which comprises the third stage, uses quantitative
methods.
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Below, I present the objectives, methodology, methods, overview of data collection and
analysis, and output for each chapter. This is followed by an explanation of how the findings
from different stages were integrated and a comment on reflexivity.

4.1. Methods details by stage and chapter
Stage One: What has been measured?
Chapter 4: What has been measured? Trial Outcomes Map
Objective: To identify what has been, or is currently being, measured in research trials
of the effects of vaccination communication interventions
Methodology: Qualitative
Primary methods: Literature review and qualitative thematic analysis of secondary data
Overview of data collection and analysis: I undertook a review of the quantitative trial
literature evaluating childhood vaccination communication interventions and extracted
data on the outcomes measured. I analysed the extracted outcomes using thematic
analysis, which Braun and Clarke define as "a method for systematically identifying,
organizing, and offering insight into patterns of meaning (themes) across a data set"
(Braun & Clarke, 2012, p. 57). Thematic analysis can be used to identify patterns and
themes in secondary data as well as primary data (Carroll, Booth, & Cooper, 2011).
Interpreting latent meaning from the type of outcome data I had extracted was not
appropriate or necessary, so I used a semantic thematic analysis approach, which
focused on the explicit meaning of the data (Braun & Clarke, 2006). I grouped the
outcomes according to conceptual similarities, or themes, to form the Trial Outcomes
Map. I then analysed the frequency and distribution of outcomes in the Map to identify
patterns in outcome selection.
Ethics: The data used in this secondary analysis were publically available, and therefore
no ethics permissions were required.
Output: The output of this chapter was a thematically organised Trial Outcomes Map of
the outcomes that have been measured in trials of vaccination communication
interventions. This chapter is presented in the form of a published paper.
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Stage Two: What could be measured?
Chapter 5: Deriving outcomes from focus group discussion: thematic analysis of stakeholder
experiences and translation into potential outcomes
Objective: To explore the vaccination communication experiences and perspectives of
parents and health professionals and identify potential outcomes raised by each group
Methodology: Qualitative
Primary methods: Focus groups, thematic analysis, interpretive analysis
Overview of data collection and analysis: I held qualitative focus groups to explore
stakeholder experiences with vaccination communication because the interaction
between participants can encourage contributions from people who feel they have
nothing to say and facilitate "a variety of communication from participants — tapping
into a wide range and form of understanding" (Kitzinger, 1995, p. 302). I recruited
participants from two vaccination communication stakeholder groups: parents and
health professionals (specifically healthcare providers, researchers and representatives
of government, non‐governmental or multi‐national organisations). Research studies
frequently do not measure consistent outcomes related to the consumer experience
(Guyatt et al., 2011). This means we do not know whether or not the interventions
being studied address the experiences that consumers find important and relevant. To
address this problem in the context of vaccination communication studies, I actively
sought the views and experiences of consumers (parents), along with professional
stakeholders, to shape and define the scope of vaccination communication outcomes.
This recruitment strategy reflects the principles of transformative or emancipatory
research (Mertens, 2007) by aiming to ensure representation of consumer voices in
research design and practice.
Discussing the concept of 'outcomes' for a preventive health intervention like
vaccination communication is difficult for people who do not think and work in a
research context. I therefore approached the focus groups by asking participants to
discuss their experiences with and perspectives on vaccination communication, with an
emphasis on what they felt made the experience 'good/effective' or 'bad/ineffective.' I
thematically analysed the transcripts from the parents and the professionals separately
to identify conceptual 'data themes'.
I then used interpretive analysis (Pope & Mays, 2007) to 'translate' the data themes into
outcomes, through comparison with the trial outcomes identified in Chapter 4.
54

Chapter 3 – Methodological overview

Translation of the participant experiences into the technical language of research
outcomes was necessary to facilitate their comparison and integration with research
literature outcomes in later chapters.
Ethics: The La Trobe University Human Ethics Committee approved this focus group
study (ref: S15/148). Permission to recruit participants through advertisements posted
in select Victorian Maternal and Child Health Centres was granted by the Victorian
Department of Education and Training (approval 2015_002831). No ethical issues or
concerns arose during the course of this study, and no participants withdrew their
participation.
Output: The thematic analysis of the focus groups produced eleven experiential data
themes, which were translated into 92 outcomes raised by parents and by
professionals.

Chapter 6: Comparing and categorising outcomes raised by parents and health professionals for
integration with outcomes from research literature
Objectives:


To identify additional outcomes from health communication research literature
and combine them with the outcomes of trials on vaccination communication to
form a preliminary taxonomy of outcomes derived from research literature;



To explore what makes vaccination communication 'effective' to parents and to
professionals by comparing the outcomes raised in discussions about their
experiences and perspectives;



To determine key similarities and differences between the outcomes raised by
parents and professionals and those measured in the research literature.

Methodology: Qualitative
Primary methods: Framework analysis
Overview of data collection and analysis: Using a modified framework analysis
approach (Ritchie & Spencer, 1994), I conducted comparisons between outcomes raised
by parents and professionals, and between outcomes raised in focus group and in the
research literature. First, I carried out a targeted literature search of health
communication literature that was not specifically focused on vaccination in order to
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identify outcomes that could be applied to vaccination communication. I combined
these with the outcomes identified from trials of vaccination communication from
Chapter 4 to form a preliminary taxonomy of outcomes derived from the research
literature. This process of developing the preliminary taxonomy is outlined in this
chapter, but is described in further detail in Chapter 71. I then applied the outcome
categories from the preliminary taxonomy to the outcomes raised by parents and
professionals in focus groups (Chapter 5), forming analysis charts for each category. I
used the charts to compare the outcomes across stakeholder groups and to compare
those raised in focus groups and in the research literature.
Ethics: The data used in the secondary analysis were publically available, and therefore
no ethics permissions were required. The focus groups described in this chapter were
subject to the same ethics approval and conditions described previously for Chapter 5.
Output: The first output of this chapter was the preliminary taxonomy of vaccination
communication outcomes, developed based on outcomes extracted from vaccination
communication trials and other health communication literature. The second output
was a series of analysis charts organising the focus group outcomes according to the
categories from the preliminary outcomes taxonomy.

Chapter 7: What could be measured? The comprehensive taxonomy of outcomes for
communication about childhood vaccination
Objectives:
-

To present a detailed description of the comparative analysis and literature review
that led to the development of the preliminary taxonomy of outcomes derived from
research literature

-

To integrate the outcomes raised by parents and professionals with the outcomes
from research literature in a comprehensive vaccination communication outcomes
taxonomy, drawing together the findings from Chapters 4‐6.

Methodology: Qualitative

1

Presenting the iterative order of the work in this thesis was complicated. As a result, Chapters 6 and 7
both include information related to the development and application of the preliminary taxonomy. Each
chapter focuses on the aspects of this process most relevant to that chapter.
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Primary methods: Literature review and qualitative thematic analysis of secondary
data, framework analysis of focus group data
Overview of data collection and analysis: As briefly noted in Chapter 6, I first identified
additional outcomes from the broader (non‐vaccination) health communication
literature by comparatively analysing the Trial Outcomes Map (Chapter 4) in two ways.
First, I identified and filled gaps in the Map with outcomes from an existing taxonomy of
outcomes used to evaluate communication interventions associated with consumers'
medicines use and shared decision‐making (Cochrane Consumers and Communication,
2012). Second, I compared the outcomes in the Map with the vaccination
communication intervention purposes in the COMMVAC interventions taxonomy (see
Chapter 2). This comparison informed a targeted literature search for outcomes related
directly to the intended purposes of the vaccination communication interventions, i.e.
to fill gaps in outcomes based on what we had identified as the full range of possible
interventions.
The outcomes extracted from the health communication literature were added to those
from vaccination communication trials. I applied the previously‐described principles of
thematic analysis to identify conceptual similarities among this broader collection of
outcomes, in order to develop a preliminary taxonomy of vaccination communication
outcomes. A taxonomy is a "formal system for classifying multifaceted, complex
phenomena according to a set of common conceptual domains and dimensions"
(Bradley, Curry, & Devers, 2007, p. 1761). Taxonomy, or classification, is how qualitative
research 'measures' phenomena (Pope & Mays, 2008).
Using a modified framework analysis approach (Ritchie & Spencer, 1994), I applied the
categories of the preliminary outcomes taxonomy to the outcome themes raised by
parents and professionals in focus groups (described in Chapters 5 and 6). I then revised
the preliminary outcomes taxonomy to incorporate new or differently‐worded
outcomes derived from the focus groups.
Ethics: The data used in the secondary analysis were publically available, and therefore
no ethics permissions were required. The focus groups described in this chapter were
subject to the same ethics approval and conditions described above for Chapter 5.
Output: The output of this Chapter, which is the primary output of Stage Two of this
research, was a comprehensive taxonomy of outcomes related to childhood vaccination
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communication. The taxonomy features eight outcome categories, or domains. This
chapter is presented in the form of a published paper.

Stage Three: What should be measured?
Chapter 8: What should be measured? A Delphi survey to prioritise outcome domains
Objective: To identify which categories of outcomes ('outcome domains') vaccination
stakeholders think are most important to measure when evaluating the effects of three
commonly‐used types of vaccination communication (communication to inform or
educate, remind or recall, and engage with the community)
Methodology: Quantitative
Primary methods: Online Delphi survey
Overview of data collection and analysis: In this final stage of the research, I conducted
an online Delphi survey to determine which outcome domains stakeholders felt should
be measured when evaluating different types of vaccination communication
interventions.
The Delphi survey format is a structured group communication process (Linstone &
Turoff, 1975) that was originally developed to synthesise expert opinion for forecasting
purposes (Murphy et al., 1998). Participants in a typical Delphi survey are anonymous
'experts' or 'informed individuals' on the topic being considered (McKenna, 1994). They
rate the importance or value of a number of items over the course of multiple survey
rounds, which are completed remotely (e.g. by mail, email, or online) (Murphy et al.,
1998; Sinha, Smyth, & Williamson, 2011). The results of each round are summarised and
presented to all participants in the next round, so they can reconsider their original
responses in the light of all participants’ responses in the previous round (McKenna,
1994).
The goal of most Delphi surveys is to approach consensus or convergence in viewpoints
(Hasson, Keeney, & McKenna, 2000; Murphy et al., 1998). Delphi surveys are frequently
used for the development of COS (Gorst et al., 2016) because they allow the equal
influence of all stakeholders, which is important when there may be perceived power
imbalances (e.g. between patients and healthcare providers) (Sinha et al., 2011). As
with most Delphi surveys used for COS development, I used a modified approach, in
which the initial list of items to be rated is developed prior to the survey (e.g. through
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literature review and focus groups) rather than in an open‐ended first round of the
survey (Keeley et al., 2016).
In the Delphi survey, I presented the eight outcome domains from the outcomes
taxonomy (Chapter 7) to participants from around the world. The participants
represented four key vaccination communication stakeholder groups (parents or
community members, healthcare providers, researchers and government/non‐
governmental organisation (NGO) representatives). Participants rated the importance of
the eight outcome domains in relation to three common types of vaccination
communication. The communication types, which were defined according to their
intended purpose based on the taxonomy of interventions (Chapter 2), were
communication that aims to inform or educate, to remind or recall, and to engage the
community. These three exemplar communication types were chosen because they
were the mostly frequently described by literature and observed in the field work
undertaken to develop the interventions taxonomy (Ames et al., 2015; Muloliwa et al.,
2017; Oku et al., 2016). In the survey, I also asked participants to rate the importance of
the six specific outcomes in the domain 'attitudes or beliefs', and to rate the clarity of
the survey itself. Participant ratings were quantitatively analysed to establish the
relative importance of the eight domains for each communication type and of the six
outcomes within the attitudes or beliefs domain, and to identify variations in the ratings
according to stakeholder group.
Ethics: The La Trobe University Human Ethics Committee approved this study (ref: S16‐
68). No ethical issues or concerns arose during the course of this study, and no
participants withdrew their participation.
Output: The outputs of the survey were three preliminary sets of core outcome
domains, one for each of the three selected types of vaccination communication. This
chapter is presented in the form of a published paper.

4.2. Integration of qualitative and quantitative stages of research
I did not mix methodologies uncritically – the research design and the methodologies applied in
each stage were selected as a part of a cohesive programme of research (Teddlie & Tashakkori,
2003). As described earlier in this chapter, this thesis used an exploratory, sequential mixed
methods design (Creswell & Clark, 2007) in which qualitative methodology was used to explore
the outcomes associated with vaccination communication, and then these outcomes were rated
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in the final quantitative stage of the research. The stages were sequential, with the outputs
from each study feeding into the next (see Figure 3.1, above).
The stages of this research were complementary: the principal methodology was qualitative,
and the subsequent use of quantitative methodology complemented this by adding "new
strengths to the existing data" (Morgan, 1998, p. 367). This study design can be described as
QUAL  quant, using the notation developed by Morse (1991). Sale (2002) argues that the
complementary approach to mixing methods is more appropriate than using mixed methods for
the purpose of data triangulation, an alternative approach that has been suggested (Morse,
1991; Thurmond, 2001) or debated by a number of researchers (Denzin, 2012; Mertens &
Hesse‐Biber, 2012). According to Sale (2002), quantitative and qualitative methods should not
be combined for data triangulation because they belong to different paradigms that
fundamentally cannot study the same phenomena. However, she suggests that there is a place
for the mixing of methods within a study, as long as the phenomena being examined by each
method are separate and are clearly described. She provides the very relevant example of a
mixed methods study to develop an outcome measure to evaluate burnout experienced by
nurses. In this example, the experience that defines 'burnout' is a phenomenon that can be
studied qualitatively, while the measurement of the degree of burnout is a quantitative concept
(Sale et al., 2002). This is also how this thesis has been structured: I qualitatively studied how
different groups of people have determined whether communication is effective and then used
a survey to quantitatively prioritise these outcome measures.

4.3. Reflexivity
Because this thesis includes qualitative research, it is appropriate that I reflect on my role in the
research and the ways in which my personal background or perspectives may have shaped my
data collection, analysis or interpretation of data (Malterud, 2001; Mays & Pope, 2000). As a
researcher, I do not design or deliver information or communication related to childhood
vaccination, but I believe communication can influence and shape vaccination decision‐making. I
also believe that research can be used to evaluate these impacts. I support the informed
involvement of patients in healthcare, and I value freedom of informed individual choice in
healthcare decisions. However, I am also an advocate for childhood vaccination. It is possible
that my perspective as a researcher in favour of vaccination may have influenced the way I
designed or conducted the research or interpreted the data collected.

5. Conclusion
This chapter presented the pragmatic research paradigm and critical realist theoretical
perspective that shaped this research. It provided an overview of the mixed methods research
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design and questions addressed, and described the methods used for data collection and
analysis in each chapter to answer these questions.
The next five chapters of this thesis, divided into three stages, describe in detail the methods
and findings associated with addressing each research question.
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STAGE ONE:
What has been measured?
1. Stage One abstract
Stage One includes one chapter (Chapter 4), which is presented in the form of a manuscript
published in the Journal of Clinical Epidemiology1. The objective of this chapter was to identify
what has been, or is currently being, measured in research trials of the effects of vaccination
communication interventions. Outcomes were extracted from vaccination communication trials
and thematically organised into a Trial Outcomes Map to facilitate identification of patterns and
gaps in outcome selection in this field. Figure 4.1 highlights the methods and output of Stage
One, and their relationship with the following stages of this research.

2. Manuscript authorship statement
I conducted all literature searches, screening and data extraction described in this manuscript. I
undertook initial coding of data and analysis of patterns for the described Trial Outcomes Map,
with discussion and input from my supervisors (SH and RR). All authors provided feedback on
initial versions of the Trial Outcomes Map. I drafted this manuscript, and all authors provided
feedback on one or more drafts and approved the final version.
I conducted the research described in this manuscript and prepared the manuscript itself while
a team member on the Communicate to Vaccinate (COMMVAC) project (www.commvac.com).
This work was funded by the Research Council of Norway.
Appendices referred to in this manuscript are available on pages 201 and 204.

1

Kaufman, J., Ryan, R., Bosch-Capblanch, X., Cartier, Y., Cliff, J., Glenton, C., Lewin, S., Rada, G., Ames, H.,

Muloliwa, A. M., Oku, A., Oyo-Ita, A., Hill, S. (2016). Outcomes mapping study for childhood vaccination
communication: Too few concepts were measured in too many ways. Journal of Clinical Epidemiology, 72,
33-44. doi:10.1016/j.jclinepi.2015.10.003
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Figure 4.1: Overview of methods and stages of the research, with Stage One methods
highlighted

STAGE 1:
What
has been
measured?

Identify outcomes measured in vaccination communication trials.
Thematically organise outcomes extracted from trials to analyse patterns.
Presented
in Chapter
4

Trial Outcomes Map

Targeted review of health communication (non-vaccination) literature to fill
gaps in Trial Outcomes Map with additional relevant outcomes.

Preliminary Outcomes Taxonomy

STAGE 2:
What
could be
measured?

Stakeholder focus group discussions thematically analysed to identify data
themes. Data themes translated into outcomes.
Preliminary Outcomes Taxonomy categories applied to focus group
outcomes to compare across stakeholders and refine taxonomy.

Outcomes Taxonomy

STAGE 3:
What
should be
measured?

Briefly
described
in Chapter
6,
presented
in detail in
Chapter 7

Presented
in Chapters
5 and 6

Presented
in Chapter
7

Outcomes Taxonomy domains presented to stakeholders in international
online survey to rate their importance when measuring three types of
vaccination communication.
Presented
in Chapter
8

Core Domain Sets
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Chapter 4 – What has been measured?

Chapter 4: What has been measured? The
Trial Outcomes Map
(The published manuscript begins on the next page.)
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Abstract
Objectives: The objectives of this article are to (1) comprehensively catalog outcomes measured in trials of childhood vaccination
communication interventions and (2) analyze patterns and trends in outcome selection. To achieve these objectives, we developed a Trial
Outcomes Map for vaccination communication.
Study design: We searched the Cochrane Central Register of Controlled Trials for trials of childhood vaccination communication interventions, extracting verbatim all outcome information from included trials. Through thematic grouping, we categorized outcomes based
on conceptual similarities, forming a Trial Outcomes Map.
Results: We identified 112 relevant trials containing 209 outcomes. Thematic analysis revealed three overarching Outcome Categories:
consumer-, vaccination-, and health system-related outcomes. These categories contain 21 Outcome Types (eg, ‘‘knowledge,’’ ‘‘cost’’),
measured using 66 different Outcome Variables. Vaccination outcomes were measured most frequently and health system-related outcomes
least frequently. Consumer outcomes are increasingly measured in more recent trials.
Conclusion: The number of measures used for the same outcomes complicates data synthesis and interpretation. Despite recent trends
toward including consumer outcomes, intermediate outcome measurement is lacking, hampering understanding of how and why vaccination communication interventions do or do not work. This Map may improve outcome consistency in future trials and will contribute to a
forthcoming core outcome set. Ó 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Outcome; Core outcome set; Vaccination; Communication; Outcomes map; Outcome categorisation; Methodology
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Effective communication with parents and communities is critical to addressing vaccine hesitancy and
improving global childhood vaccination uptake [1e4].
As the Global Polio Eradication Initiative states,
‘‘communications [sic] is the poor cousin of vaccine
delivery, undeservedly receiving far less focus . But
communications is everybody’s business’’ [5]. A

http://dx.doi.org/10.1016/j.jclinepi.2015.10.003
0895-4356/Ó 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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What is new?
Key findings
 Trials of childhood vaccination communication interventions measure three categories of outcomes:
vaccination-, consumer-, and health systemrelated outcomes
 Most trials focus on vaccination-related outcomes,
but there is wide variation in how these key outcomes are measured
 Potentially important consumer-related and health
system-related outcomes are less frequently
measured
What this adds to what was known?
 This Map is a novel extension of existing outcome
mapping methodology and presents the first
comprehensive mapping and analysis of outcomes
associated with vaccine-related communication
trials
What is the implication and what should change
now?
 This Map may improve consistency in outcome selection and reporting for trials and will be used in
future consultation with stakeholders to develop a
core outcome set

communication intervention is defined as a purposeful,
planned, and formalized strategy associated with a diverse
range of aims, including to inform, educate, remind, support, or change behavior [6]. Communication for vaccination can take many forms and can operate at individual,
interpersonal, organizational, community, and public health
sector levels [4,6,7]. Communication interventions may
target parents, health professionals, whole communities,
or health organizationsdor multiple different groups at
once. Measuring the effects of this diversity of communication interventions therefore requires clarity and consistency
in the outcomes used for such measurement. Additionally,
as interest grows in strategies that involve and engage with
communities [8], it is increasingly necessary to determine
which outcomes are relevant and appropriate to different
stakeholders (eg, parents, community leaders, vaccination
program managers).
Communication about childhood vaccination is increasingly recognized as an area which can and should be evidence informed [7,9e11]. However, little research has
focused on determining what outcomes should be measured
in trials of vaccination communication interventions, and
there are a number of challenges to developing the evidence
base in this area. First, trials in this area often use different

definitions for key outcomes, such as vaccination status or
uptake, as well as different ways to measure them (eg, by
vaccination cards and/or by mother’s report), making it
difficult to interpret study findings or compare results
across studies [12].
Second, interventions that aim to increase vaccine
coverage may be complex and include several components,
of which communication may only be one (eg, [13e15]).
Measuring a single end-point outcomedsuch as vaccination statusdcan make it difficult to evaluate the effectiveness of the individual communication components, as
compared to other parts of the intervention. These other
components, such as monetary incentives or improved access to vaccine providers, may mask or boost the effects
of the communication components. Without a clear understanding of which elements are effective and which are not,
resources may be expended on multifaceted interventions
in which only some components are effective [16].
Finally, intermediate outcomesdsuch as attitudes and
beliefs or intention to vaccinatedshould be measured in
addition to typical end-point outcomes, such as change in
vaccination rates. Intermediate outcomes help determine
and test the pathways through which an intervention may
work [16e18]. Understanding causal pathways is especially important when assessing the effects of complex interventions [19,20], but many trials and reviews of complex
interventions measure only end-point outcomes [11]. For
example, a recent Cochrane systematic review found a lack
of meaningful intermediate outcome measurement in trials
of face-to-face communication about childhood vaccination
[9], and an overview of reviews found that intermediate
outcomes were seldom assessed for communication around
medicines use and vaccination [11].
Intermediate outcomes are also important because some
vaccination communication interventions may lead to a better understanding among parents or caregivers of the need
for vaccination, and more informed decision making, but
they may still choose not to or may be unable to vaccinate
(eg, because of barriers to access). Measuring the finaldbut
not intermediatedoutcomes would erroneously suggest
that these communication interventions are not worth
exploring. Additionally, consumer-related outcomes are
not always intermediate outcomes. In some trials, they
could be the end-point outcomes, as creating informed service users may itself be the goal of the intervention [21].
1.1. Core outcomes
The development and use of evidence-based core
outcome sets (COSs) is one way to bring consistency to
outcome measurement and reporting in a given field or
topic area. COSs are agreed-on standardized groups of outcomes for particular health conditions or topics [22].
Although additional relevant outcomes may be measured,
COSs are intended to establish a minimum standard set
of outcomes to be measured in all effectiveness trials on
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a particular topic. COSs can help increase the relevancy of
research evidence to decision makers, improve evidence
synthesis across studies, or help reduce selective outcome
reportingda notable problem in trials [23e26].
At present, two leading research collaborations in COS
research are The Outcome Measures in Rheumatology
(OMERACT) and the Core Outcomes in Effectiveness Trials (COMET) (www.comet-initiative.org) initiatives.
OMERACT has been engaged in developing COSs for
rheumatology since 1992 [27]. COMET maintains a
comprehensive database of projects and publications
related to COS development and methodology across a
range of topics [22,28]. OMERACT’s approach distinguishes between what to measuredwhich they term
‘‘domains’’dand how to measured‘‘outcome measurements,’’ which covers the instruments used to assess each
domain. Reflecting this distinction, an OMERACT ‘‘core
outcome set’’ is actually a ‘‘core outcome measurement
set.’’ COMET’s language is more general, with the word
‘‘outcome’’ referring to the concept to be measured and
‘‘instrument’’ referring to the way it is measured. In this
article, we use the more general COMET language, as we
describe the identification of the range of concepts
measured as outcomes in trials of vaccination communication interventions. In later stages, as our conceptual work
becomes more focused, we plan to develop what OMERACT terms ‘‘core areas’’ and ‘‘domains,’’ and we do not
want to confuse the outputs of these two project stages.
Although interest in COSs is growing, the COMET database indicates that most COSs are related to clinical interventions; very few address interventions directed at
consumers such as communication. We are therefore undertaking research on vaccination communication COS methodology and development as part of the ‘‘Communicate to
Vaccinate (COMMVAC 2)’’ project (www.commvac.com),
an international project addressing evidence-based communication about childhood vaccination in low- and middleincome countries. The ultimate output of this multistage
project will be a preliminary COS for a vaccination
communication intervention assessed as a priority by
stakeholders.
There is no single methodology for developing a COS,
although researchers from COMET and OMERACT have
published some overarching guidance for the process
[28,29]. Broadly speaking, both groups indicate that the
process should include setting the scope of the COS, identifying existing outcomes through literature review, consulting with a range of stakeholders and engaging in a
consensus process to identify what should be measured
[22].
Much of the published literature on COSs focuses on
this consensus process and the production of the final
COS. There are fewer descriptions of the earlier stages of
development, most notably the linking step between the
literature review and the consultation and consensus processes. Communication for vaccination is still an emergent
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field of research: the COMMVAC interventions taxonomy
was the first to comprehensively define the range of vaccination communication interventions [4]. To our knowledge,
there has not yet been an effort to similarly illuminate the
range of related outcomes that have been measured. Therefore, we have expanded this linking step between literature
review and stakeholder consultation by developing a Trial
Outcomes Map. The Map is a significantly enhanced literature review output, forming the basis for consultations
with stakeholders in subsequent stages of this project. It
is also the first step toward organizing this complex array
of outcomes into core areas and domainsda process which
has been described in a small number of articles predominantly focusing on clinical interventions for health
conditions [29e32] but which has not yet been undertaken
for outcomes of consumer-oriented preventive health
interventions.
1.2. Objectives
The objectives of this article are to (1) comprehensively
catalog which outcomes have been measured in trials of
childhood vaccination communication interventions, in
the form of a Map and (2) analyze patterns and trends in
outcome selection across studies. In this article, we
describe the methods for creating this Trial Outcomes
Map, report the results, and reflect on a number of important trends in outcome reporting identified during this
process.

2. Methods
In Fig. 1, we outline the steps of the COMMVAC COS
development project. In this article, we will address the first
three steps examining ‘‘What has been measured?’’
2.1. Literature search
We searched the Cochrane Central Register of
Controlled Trials (CENTRAL) for trials of communication
interventions related to childhood vaccination. For this
search, we used a strategy developed for an earlier phase
of the COMMVAC project in which we developed a taxonomy of vaccination communication interventions [4,7]. The
search strategy incorporated communication terms derived
from the Cochrane Consumers and Communication Review
Group (CCCRG) scope [34] and vaccination terms based
on a relevant Cochrane review [35] (Appendix A at www.
jclinepi.com). There were no date limitations. We
compared the search output with the output from the earlier
phase to ensure that we captured all results.
The rationale for searching only CENTRAL was that we
were specifically interested in outcomes measured in trials of
vaccination-related communication interventions, and CENTRAL is the largest global database of trials. Our experience
from undertaking two Cochrane systematic reviews on this
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Fig. 1. Methods for developing the Communicate to Vaccinate (COMMVAC) Core Outcome Set. 1Cochrane Consumers and Communication Review
Group outcomes taxonomy [33]. 2COMMVAC 1 interventions taxonomy [4].

topic suggested that the considerable resources needed to
screen other databases did not greatly increase the yield of
relevant trials [9,10]. Furthermore, in future steps (outlined
in Fig. 1) we will supplement our Trial Outcomes Map with
outcomes raised by stakeholders and from other types of
studies based on gaps identified through comparative
analysis.
We included trials (randomized, quasi randomized, or
cluster controlled) if they
(1) evaluated a communication intervention [7].
(2) focused primarily on a vaccination population of children up to 6 years of age.
(3) addressed routine childhood vaccines only [36].
(4) reported communication which was addressed to
caregivers or community members and was related
to childhood vaccination. Communication interventions directed to health professionals were not
included unless they specifically impacted the
encounter between the provider and parents. This
focus reflects the scope of the COMMVAC project
[4,7].
(5) were written in English.

2.2. Extracting data on measured outcomes
For each outcome mentioned in an included trial, we extracted into a spreadsheet all information defining the
outcome, such as type (eg, vaccination status), outcome
variables (eg, up to date for all scheduled vaccines), age
of the subjects (eg, up to age 2), and any other related details. We used the exact words of the trial authors. We did
not extract data related to the timing and scale or tool used

to measure the outcomes, as examination of how specific
Outcome Variables were measured was not the subject of
the research.
2.3. Thematic grouping
Two researchers (J.K. and S.H.) reviewed the extracted
data. One author (J.K.) coded the individual outcomes according to what these measured, using the language of
the trialists. These codes were discussed and confirmed
with S.H. This first round of codes became the most specific level of the taxonomy. We retained a relatively large
number of different groups, rather than aggregating the information and potentially losing important details.
We then repeated the inductive coding and grouping process to build to progressively broader Outcome Categories,
informed by our experience and perspective on evaluating
communication interventions [4,6]. We constantly
compared the outcome information with the emerging codes until all outcomes were coded, establishing groups of
thematically similar outcomes [37].
The process at each level was iterative and the final Map
structure and organization was based on several rounds of
discussion within the research team, which includes experts
in vaccination and communication research with experience
in taxonomy development [4,6,16].
The groupings in this Trial Outcomes Map enabled us to
analyze patterns in the frequency of end point and intermediate outcome measurement across trials. Following the
example of Sinha et al. [31], we also analyzed trends in
outcome measurement over time, although this analysis
was limited by sample size. To identify any clear or crude
changes, we divided the trials into two groups by median
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year of publication (2000) and counted the number of times
outcomes from each overarching Category were measured
in these two groups.
3. Results
In the following sections, we report on steps 1 and 2 of
the Trial Outcomes Map development process (Fig. 1),
describe the Trial Outcomes Map produced, and identify
key trends related to vaccination communication outcomes.
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screened these 890 results by title, abstract, and full text
where necessary. A total of 112 trials met our inclusion
criteria (see Fig. 2).
The included trials evaluated communication interventions that intended to inform or educate, remind or recall,
teach skills, provide support, facilitate decision making,
enable communication, or enhance community ownership
related to childhood vaccination [4]. The complete reference list of included trials can be found in Appendix B at
www.jclinepi.com.

3.1. Included trials
We ran the search in November 2013 and found 889 trials. We compared these results with those returned in the
earlier search (conducted in 2011 and screened by two researchers) and added nine additional trials that were not
captured by the most recent search (most likely due to
changes in indexing). This left us with 898 trials, from
which we removed eight duplicates. One researcher (J.K.)

3.2. The outcomes
Of the 112 trials, 87 measured fewer than three outcomes; 21 trials measured three to five outcomes; and four
trials measured more than five outcomes. In total, we extracted information on 209 separate outcomes, cataloging
what has been measured to develop the Trial Outcomes
Map. We present the Map from the largest to smallest level

Fig. 2. Classification of articles retrieved.
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of conceptual specificity for clarity, but as explained in the
Section 2, it was developed in the reverse direction.
The three levels of the Map from the broadest to smallest
are Outcome Categories (of which there are three),
Outcome Types (21), and Outcome Variables (66) (see
Table 1) [38e40].
The three overarching Outcome Categories are as
follows:
 Consumer-related outcomes (ie, outcomes relevant to
the thoughts, feelings, experiences, and decision making of parents or community members dealing with
childhood vaccination),
 Vaccination-related outcomes (ie, outcomes assessing
changes in vaccination status or behavior), and
 Health system-related outcomes (ie, outcomes relevant to systems-level issues).
Outcome Types are the concepts being measured. These
are organized alphabetically, rather than by frequency of
measurement or other criteria, so as not to suggest a hierarchy of importance.
Outcome Variables refer to the ways in which different
trials define and measure outcomes. They are not the instruments or scales used to collect data, which would be more
specific still. For example, the Outcome Type ‘‘appointment attendance’’ was assessed with nine separate Variables, including the following: number of appointments
attended; kept appointment rate; and canceled; or noshow appointments.
Some Outcome Types contain similar Variables, but with
nuanced differences. For example, ‘‘receipt of vaccine’’ includes measures of whether any kind of vaccination was
received by children, although ‘‘vaccination status’’ refers
to the extent to which the child received the vaccinations
that they should have (eg, by a particular time).
3.3. Outcome patterns and trends
Grouping the Map into Outcome Categories, Types, and
Variables helped us identify patterns and trends in outcome
selection and measurement. Fig. 3 shows the number of
different Variables for each Outcome Type, listed in order
of most to fewest Variables.
3.3.1. Variation across outcomes used to assess
vaccination
As might be reasonably expected, the most commonly
measured Outcome Types were end-point vaccination outcomes. Of the 112 trials identified, 89 (80%) measured at
least one vaccination-related outcome. We identified six
vaccination-related Outcome Types: ‘‘appointment attendance,’’ ‘‘on time vaccination,’’ ‘‘probability of reaching
one year without each immunisation,’’ ‘‘receipt of
vaccine,’’ ‘‘time to vaccination,’’ and ‘‘vaccination status.’’
These Outcome Types evaluate different aspects of

vaccination that may be impacted by a communication
intervention.
At the level of Outcome Variables (ie, the level at which
they are measured), we found a substantial degree of variation. The six Outcome Types are represented by 28 different
Outcome Variables. This is most concerning in the Types
‘‘receipt of vaccine’’ (measured using nine Variables) and
‘‘vaccination status’’ (five Variables). The fact that trialists
do not appear to be drawing on standard measures for these
end points may create a range of problems, not least of
which is difficulty comparing the effects of interventions.
3.3.2. Consumer- and health system-related outcomes
Consumer-related and health system-related outcomes
are also important when evaluating the effectiveness of
vaccination communication interventions, but this Map
again shows the lack of consensus around which Outcome
Types and Variables are and should be assessed in trials.
Consumer-related outcomes were measured by 31 trials,
or 28% of the total mapped trials. ‘‘Knowledge’’ and ‘‘attitudes or beliefs’’ were the two most commonly measured
consumer-related Outcome Types, assessed by 16 and 5 trials respectively. ‘‘Intervention evaluation,’’ which addresses consumers’ views, impressions, and assessments
of the communication intervention itself, was measured
by five trials. As with vaccination-related Outcome Types
such as ‘‘receipt of vaccine,’’ key consumer-related outcomes such as ‘‘knowledge’’ were measured by a large
number of different Outcome Variables (nine). The variation in the consumer-related outcomes assessed by trials
is evidenced by the fact that 31 trials measured 14 different
Outcome Types using 33 different Outcome Variables.
Health system-related outcomes included ‘‘missed opportunities for vaccination’’ and ‘‘cost or cost-effectiveness of
the intervention.’’ These outcomes were measured by 20%
of the trials (22 trials).
3.3.3. Trends over time
The analysis indicates a number of trends in outcome
measurement over time. We divided the trials into two
groups by median year of publication (2000) and compared
across these groups the number of times outcomes from
each of the three broad Outcome Categories were measured.
Fifty-four trials measuring 92 outcomes were published
before 2000, and 58 trials measuring 117 outcomes were
published since 2000. The most notable trend is the increase
in consumer-related outcome measurement. Of the outcomes measured by the pre-2000 trials, 15% were consumer
related (14 separate outcomes). This increased to 34% of all
outcomes measured after 2000 (40 outcomes) (see Fig. 4).
Although more consumer-related outcomes were measured
in recent years, this increase is not distributed evenly across
all trials: of the 40 consumer-related outcomes measured
since 2000, 23 were measured in only four trials [41e44].
The frequency of vaccination-related outcome measurement
has remained broadly stable over time (68 vaccination-
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Table 1. COMMVAC Childhood Vaccination Communication Trial Outcomes Map
Outcome Types (Na)

Outcome Categories
Consumer-related outcomes

Anxiety (2)
Attitudes and beliefs (8)

Decision making (2)

Evaluation of the communication intervention (5)

Information retention over time (1)
Intention to vaccinate (4)
Knowledge (16)

Outcome Variables






















Vaccination-related outcomes

Patient-centeredness of care (2)
Perceived behavioral control (1)









Perceived outcome efficacy (1)



Reason for undervaccination (1)
Risk perception (2)




Subjective norm (1)



Use of the communication intervention (1)
Appointment attendance (18)









On-time vaccination (9)
Receipt of vaccine (46)















About vaccine-preventable diseases
As a result of the intervention
About vaccination
About specific vaccine(s)
About the intervention
Decision anxiety
Decision satisfaction
Decisional conflict
Acceptance of intervention
Readability and comprehension
Opinion on effectiveness
Information material preference
Information timing preference
Response to information
Long-term memories of or actions resulting from
intervention
Intended choice
Likelihood of immunizing on time
Change in knowledge about vaccination and other
child health issues
About particular disease(s) and related vaccines
About schedule
About general child health issues including
vaccination
About contraindications to vaccination
About side effects of immunization
About risks and benefits of immunization
About local vaccine services
Physician knowledge about vaccination
Satisfaction and experiences with seeking care
Perceived ease or difficulty of keeping a vaccination
appointment
Perceived benefits and costs of performing the
recommended health behavior
Missed opportunity or missed visit
Self-reported perception risk of immunization and of
disease
Self-reported assessment of whether significant
others think a person should or should not engage in a
behavior
Number of hits to Web site and calls to helpline
Number of appointments attended
Number of appointments scheduled
Timeliness of well-child visits
Attendance at at least one visit
Attendance at four or more visits in 1 year
Number of children attending health center once in
particular time frame
Kept appointment rate
Canceled or no-show appointments
Rate of participation in screening services
Receipt of vaccine(s) within recommended time
frame for each vaccine
Receipt of one or more vaccines
Immunization (not further clarified)
Number of immunizations received per child
Number of children immunized
Vaccination dropout rate
Proportion of eligible children who received vaccine
Compliance with health care maintenance procedures
(including vaccination)
Number of children brought up to date
Number of vaccines per study group
(Continued )
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Table 1. Continued
Outcome Categories

Outcome Types (Na)

Outcome Variables
 Median number of days from enrollment to
vaccination
 Days without immunization coverage in first
15 months
 Number of days spent not up to date
 Probability of reaching 1 year of age without each
immunization
 Age-appropriate vaccination (all required vaccines
due by any age)
 Up to date with all required vaccines at 24 months
 Up to date for particular vaccine
 Fully, partially, or unimmunized
 Underimmunized

Time to vaccination (4)

Vaccination status (41)

Health system-related outcomes

Cost and cost-effectiveness of intervention (10)

Missed opportunities (12)

 Monetary
 Time required to deliver the communication
intervention
 Rate of missed opportunities
 Rate of captured opportunities
 Rate of vaccination orders for inpatients (missed opportunities in hospital)

Abbreviation: COMMVAC, Communicate to Vaccinate.
a
Number of studies measuring this Outcome Type.

related outcomes measured in trials published before 2000,
and 65 measured in post-2000 trials).

4. Discussion
This Trial Outcomes Map comprehensively catalogs the
outcomes that have been measured in trials of childhood
vaccination communication interventions, categorizing them
into three overarching Outcome Categories: vaccinationrelated, consumer-related, and health system-related outcomes. Analysis of the patterns shows that most trials focus

on vaccination-related outcomes, but that there is wide variation in how these key outcomes are measured. Potentially
important consumer-related and health system-related outcomes are not widely measured, although a basic analysis
of trends over time does suggest some increased awareness
of consumer-related outcomes.
4.1. Too much variation in the way in which key
vaccination outcomes are measured?
The trial literature defined key Outcome Types using
many different Outcome Variables, meaning there is

Fig. 3. Number of Outcome Variables per Outcome Type.
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Pre-2000
CONSUMER
HEALTH
SYSTEM

15%

11%

2000 and later

VACCINATION-RELATED

VACCINATION-RELATED

CONSUMER
RELATED
VACCINATION-

CONSUMER-RELATED

HEALTHRELATED
SYSTEMRELATED

RELATED

HEALTH
SYSTEMRELATED

VACCINATION

41

CONSUMERRELATED

VACCINATION

VACCINATIONHEALTH
RELATEDSYSTEM-

56%

HEALTH
SYSTEMCONSUMER
RELATED
34%
CONSUMERRELATED

74%

HEALTH SYSTEM

10%
Total n = 92 outcomes

Total n = 117 outcomes

Fig. 4. Percentage of outcomes from each Outcome Category by study publication year.

considerable inconsistency at the level of actual measurement. The most significant concern from the perspective
of building an evidence base is that this kind of variation
makes it difficult or impossible to compare key outcomes,
for example, vaccination status, or to combine them in a
useful synthesis.
It is unclear if the proliferation of vaccination-related
Outcome Types and Variables represents a reasonable
response and adaptation to the varying contexts of
different trials or if it indicates a problemdfor example,
trialists legitimately diverging from past research because
of its limitations or trials conceived in isolation from previous research [45,46]. Some variation may be inevitable
due to practical limitations in the way that data are
defined, recorded, or made available to researchers [12].
For example, immunization registries or records are not
equally available or may not contain the same information
in all settings.
However, trialists often have a choice of which outcomes to measure, and their selections should bedbut
are not alwaysdbased on the available evidence. For
instance, research evidence indicates that age-appropriate
immunization Outcome Variables that address the timeliness of vaccination (eg, receipt of a specific vaccine
within the recommended time frame for that vaccine’s delivery) are more accurate and precise than measures of
up-to-date vaccination at a particular time point, such as
24 months of age [47e50]. Stakeholder consensus in the
form of a COS could help reduce unnecessary outcome
variation, help decide which outcomes are more important
for trials of communication interventions as compared to
other types of vaccination interventions, and ensure
that recommended outcomes are based on appropriate
evidence.
In the next steps of the COS research process, we will
build on the Outcomes Map by consulting with parents,
health providers, researchers, and policy makers to identify
additional outcomes and determine which outcomes are
most relevant and important to these stakeholders.

Additional future research could investigate which outcome
measurement tools are used at the Variable level and
whether these are logical adaptations of existing tools or
wasteful development of new tools.
4.2. The narrow scope of outcomes assessed in trials of
childhood vaccination communication
interventionsdwhat’s missing?
This Map outlines what has been measured in trials to
date, but how can we address the gapsdoutcomes that
should be measured but are currently measured infrequently or not at all? Vaccination communication typically
comprises complex interventions and the causal pathways
between delivery of the communication intervention itself
and changes in end points such as vaccination behavior
are not well understood. To enhance our understanding of
the mechanisms by which vaccination communication interventions function, researchers need to measure appropriate intermediate outcomes as well as end points.
The trend in the more recently published trials toward
measuring consumer-related outcomes is promising and
may reflect an increased focus on trying to understand
intervention processes [17,51,52] or overall trends in public
health toward adoption of interventions that aim to improve
consumer experiences, engagement, and participation in
health [6,53e56]. However, qualitative literature and trials
from other related fields indicate that the outcomes derived
from trials and included in this Map are not yet sufficient or
complete. For instance, a number of important decision
making outcomes such as value clarity and self-efficacy,
which are highly relevant to the aim of improving informed
choice about vaccination, were not measured in any vaccination communication trials and therefore do not appear in
the Map [57,58].
The Map also shows that health system-related outcomes are measured relatively infrequently in communication intervention trials. This may be due in part to the scope
of the included trials, which reflect the scope of the
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COMMVAC project in their focus on communication interventions directed to or directly impacting parents or communities [4]. However, some key health system-related
outcomes such as cost or cost-effectiveness are relevant
for any intervention trial, including those oriented toward
consumers. The importance of evidence on costs to decision makers has been highlighted by key organizations such
as The Cochrane Collaboration and the US Agency for
Healthcare Research and Quality [59,60].
To identify additional potential outcomes, in the next
steps of this project, we will conduct focus groups with
consumers and other stakeholders and compare the Map
with other sources of relevant outcomes, such as the related
communication outcomes taxonomy of the CCCRG [33].
COMMVAC researchers are also conducting a qualitative
evidence synthesis focusing on parents’ and carers’ views
and experiences of routine early childhood vaccination
communication. This synthesis may help clarify which outcomes are most relevant and important to parents and carers
and also the pathways between intervention delivery and
important end points.

4.3. Strengths and limitations
This Map is the first comprehensive methodological
scoping of outcomes associated with interventions for
vaccine-related communication. It encompasses outcomes
related to consumers’ views and experiences, vaccination
status and behavior, and health systems. Our methodological approach adapts and extends the relatively limited descriptions of the processes for outcomes mapping in
clinical areas [29e32] and sheds light on the complexities
associated with measuring the effects of vaccination
communication interventions. This Map also furthers the
field of COS development research by making explicit
the methodological link between literature review and
stakeholder consultation.
Because we conducted our search only in CENTRAL,
which indexes primarily randomized controlled trials
(RCTs), we may have missed some relevant studies that
used other research designs such as non-RCTs, controlled
before and after, interrupted time series, or qualitative
studies. Different study designs may have included a
different range of outcomes. However, for this Map, we
were primarily interested in the outcomes reported in RCTs
because these provide the most reliable evidence on the
effectiveness of health interventions and are the basis of
systematic reviews of intervention effectiveness. Therefore,
limitations or inconsistencies in outcome reporting at the
RCT level have repercussions for policy makers, guideline
and guidance developers, health providers, and other decision makers who use systematic review evidence.
The future comparative analysis steps of the process will
cover other study designs and literature including material
not published in English.

5. Conclusion
With the growth in the evaluation and systematic review
of health interventions [61], there has been new interest in
the development of COSs, simultaneously influenced by the
interest in specifying outcomes of most importance to
different stakeholders [28]. Most COS-related studies focus
on clinical conditions [22]. There are a small number of
projects, most also in the early stages of development, addressing interventions directed at consumers or health systems (eg, interventions for informed consent [62]), but this
project is among the first to develop a COS for a consumeroriented preventive health intervention such as vaccination
communication.
Communication around childhood vaccination is a
developing area with many innovative and often complex
interventions that are not yet rigorously evaluated or their
mechanisms of effect well understood [4]. We have created
this Trial Outcomes Map to bring clarity and organization
to an area that is complex, and to highlight patterns and potential problems that were previously unexplored. The Map
is a base platform that illustrates the current state of
outcome measurement in trials; from this platform, we
can explore additional potential outcomes through stakeholder consultations and comparative analyses.
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STAGE TWO:
What could be measured?
1. Stage Two abstract
Stage Two includes three chapters, two of which are unpublished (Chapters 5 and 6) and the
third of which is a manuscript published in the Journal of Clinical Epidemiology1 (Chapter 7).

1.1. Background
The outcomes considered for a COS should be comprehensive, capturing all potential impacts of
the intervention of focus, and reflecting the views and priorities of all stakeholders involved in
the intervention. The Trial Outcomes Map developed in Stage One catalogued the outcomes
that have been measured in trials of vaccination communication interventions. However, the
outcomes in this Map measured a limited range of concepts and were not necessarily informed
by stakeholder views about effective vaccination communication. Any COS drawn only from the
narrow range of outcomes currently measured in trials would be of limited value and
stakeholder relevance.
Therefore, the three chapters that make up Stage Two (Chapters 5‐7) aimed to identify and
compare additional relevant outcomes, from stakeholder consultations and the health
communication literature. These were then integrated with the trial outcomes to form a
comprehensive taxonomy of vaccination communication outcomes that could be measured.

1.2. Methods
The chapters in Stage Two used multiple different qualitative methods to identify and compare
additional vaccination communication outcomes from primary and secondary sources (Figure
5.1, p. 84).
The objective of Chapter 5 was to explore the vaccination communication experiences and
perspectives of parents and professionals and to identify potential outcomes raised by each
group. I held focus group discussions with parents and a range of health professionals, including

Kaufman, J., Ryan R, Glenton C, Lewin S, Bosch-Capblanch X, Cartier Y, Cliff J, Oyo-Ita A, Ames H, Muloliwa
AM, Oku A, Rada G, S., H. (2017). Childhood vaccination communication outcomes unpacked and organized
in a taxonomy to facilitate core outcome establishment. Journal of Clinical Epidemiology.
doi:10.1016/j.jclinepi.2017.02.007
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healthcare providers, researchers, and government or NGO representatives, to discuss the
participants' experiences with and views on vaccination communication. I thematically analysed
the parent and professional focus group transcripts to identify conceptual 'data themes.' I then
analysed the data themes themselves, using an interpretive analytical approach to translate the
data themes into outcomes stated in the language of empirical research. I also recorded
outcomes that were explicitly mentioned by professionals in the course of their discussions.
The objectives of Chapter 6 were to identify additional outcomes from the broader (non
vaccination‐related) health communication research literature that could potentially be applied
to vaccination communication, and to conduct comparisons between the outcomes raised by
parents and professionals and between the focus group outcomes and the outcomes from the
literature. I used a modified framework analysis approach. Through targeted literature review
and comparison I identified relevant outcomes from the health communication literature,
adding these to the outcomes in the Trial Outcomes Map to form a preliminary taxonomy of
vaccination communication outcomes. This was then used as the framework for analysis of the
focus group data. I applied the preliminary outcomes taxonomy categories to the translated
outcomes raised by parents and professionals (Chapter 5), developing analysis charts for each
outcome category. This framework analysis facilitated systematic comparison between the
outcomes raised by parents and those raised by professionals, and between the outcomes
raised in the focus groups and those identified from the research literature (i.e. the outcomes in
the preliminary outcomes taxonomy).
The objective of Chapter 7 was to describe the integration of outcomes derived from
vaccination communication trials (Chapter 4), focus groups (Chapter 5), and health
communication research literature (Chapter 6) into the comprehensive taxonomy of outcomes
for childhood vaccination communication interventions. The methods from the previous
chapters were summarised and drawn together in this chapter, which is presented in the form
of a published paper.

1.3. Results
In Chapter 5, I held seven focus group discussions with parents and health professionals.
Inductive thematic analysis of the focus group data led to the identification of six data themes
related to the experiences discussed by parents and five discussed by professionals. From the
parent data themes, I translated 47 outcomes. I translated 36 outcomes from the professional
data themes and identified a further 43 that were raised directly in the professional discussions.
In total, the focus group participants raised 92 unique, potentially measurable outcomes.
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In Chapter 6, I identified additional outcomes from the health communication research
literature and organised them, together with outcomes from vaccination communication trials
(Chapter 4), into a preliminary taxonomy. Framework analysis of the outcomes raised in the
focus groups (i.e. systematic application of the preliminary taxonomy categories to the focus
group outcomes) established that parents focused on outcomes related to how they felt and
how they made decisions, rather than vaccination‐related behaviours. Professionals discussed a
greater variety of outcomes, including provider and health systems‐level outcomes such as
provider knowledge or intervention cost. Both parents and professionals raised many outcomes
associated with attitudes and decision‐making, but only professionals mentioned outcomes
related to vaccination status or behaviours. Parents raised several outcomes associated with
their confidence in their own abilities and knowledge related to vaccination and accessing
vaccines, which professionals did not discuss. Over a third of the outcomes raised in the focus
groups, particularly those related to attitudes and to knowledge, were not present in the
preliminary taxonomy of outcomes.
Chapter 7 drew together the findings from the previous chapters by integrating the outcomes
raised in the focus groups with those from the research literature into a comprehensive
outcomes taxonomy. Some changes were made to the preliminary outcomes taxonomy in order
to incorporate the focus group outcomes. This included the addition of an eighth overarching
outcome category, or domain. The comprehensive taxonomy is organised into three
overarching Core Areas: psychosocial impact; health impact; and community, social or health
systems impact. These Core Areas are themselves divided into eight outcome domains:
knowledge or understanding, attitudes or beliefs, decision‐making, vaccination status and
behaviours, health status and well‐being, intervention design and implementation, community
participation, and resource use. Within each domain is a detailed list of specific outcomes.

1.4. Conclusion
The comprehensive taxonomy, the main output of this research stage, organises the full range
of potential outcomes that could be measured to evaluate vaccination communication
interventions. The outcomes in the taxonomy were derived from vaccination communication
trials, focus group discussions with parents and professionals, and the wider field of health
communication literature. The eight outcome domains from the taxonomy formed the basis for
the quantitative COS prioritisation process described in Stage Three.
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Figure 5.1: Overview of the methods and stages of the research, with Stage Two methods
highlighted

STAGE 1:
What
has been
measured?

Identify outcomes measured in vaccination communication trials.
Thematically organise outcomes extracted from trials to analyse patterns.
Presented
in Chapter
4

Trial Outcomes Map

Targeted review of health communication (non-vaccination) literature to fill
gaps in Trial Outcomes Map with additional relevant outcomes.

Preliminary Outcomes Taxonomy

STAGE 2:
What
could be
measured?

Stakeholder focus group discussions thematically analysed to identify data
themes. Data themes translated into outcomes.
Preliminary Outcomes Taxonomy categories applied to focus group
outcomes to compare across stakeholders and refine taxonomy.

Outcomes Taxonomy

STAGE 3:
What
should be
measured?

Briefly
described
in Chapter
6,
presented
in detail in
Chapter 7

Presented
in Chapters
5 and 6

Presented
in Chapter
7

Outcomes Taxonomy domains presented to stakeholders in international
online survey to rate their importance when measuring three types of
vaccination communication.
Presented
in Chapter
8

Core Domain Sets
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Chapter 5: Deriving outcomes from focus
group discussion: thematic analysis of
stakeholder experiences and translation
into potential outcomes
1. Abstract
1.1. Background and objective
A range of factors may influence which outcomes are measured in any given evaluation. These
include funder priorities, availability of data, feasibility and costs of data collection, established
precedent, or the interests of the researcher or evaluator. However, the outcome preferences
of patients, the public or other stakeholders are often overlooked. Qualitative consultation with
stakeholders to discuss their experiences with the intervention and their views on outcomes is
therefore a key COS development step, ensuring that stakeholder‐relevant outcomes are
considered in the COS. This chapter presents a focus group study to explore the vaccination
communication experiences of parents and health professionals and identify outcomes raised in
these discussions.

1.2. Methods
I held focus group discussions with parents of young children and health professionals whose
work involves vaccination communication. Professional participants were recruited using
stratified purposive sampling to include a range of backgrounds (healthcare providers,
researchers and NGO or government representatives). The topic of all focus groups was the
participants' experiences with and perspectives on communication for childhood vaccination,
and what they felt made vaccination communication 'good/effective' or 'bad/ineffective.'
I analysed the parent and professional discussions separately, using thematic analysis to identify
key 'data themes' for each group. I then analysed the data themes themselves to establish a
bridge between the participant experiences (data themes) and empirical outcomes. I used an
interpretive analysis approach, informed by evidence synthesis methods, to compare the data
themes with the vaccination communication trial outcomes (mapped in Chapter 4). I identified
points of conceptual correspondence linking outcomes to the concepts expressed in the data
themes, or generated new outcomes if none of the trial outcomes were appropriate. This
interpretive analysis facilitated the translation of the data themes into outcomes, stated in the
language of empirical research.
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1.3. Results
I held three focus group discussions with parents and four with health professionals.
Using thematic analysis, I identified a total of 11 data themes (six for parents and five for
professionals). The data themes related primarily to the experience of decision‐making about
vaccination (parents) or to the planning, delivery and evaluation of vaccination communication
interventions (professionals).
In the interpretive analysis of the data themes, I translated 47 outcomes from the parent data
themes, and 36 from the professional data themes. Some data themes did not translate into any
outcomes, and some were translated into multiple outcomes. The professionals also explicitly
mentioned some outcomes in the course of their discussions – an additional 43 of these
directly‐raised outcomes were added to the list of translated outcomes. When duplicates were
removed, a total of 92 unique outcomes were identified from the focus group discussions.

1.4. Discussion
Consulting with stakeholders was an important step in determining what outcomes should be
measured to evaluate vaccination communication interventions. The focus group discussions
allowed me to explore how parents and professionals experienced vaccination communication
and to identify those aspects of the experience that were important to them. However, a COS is
drawn from concrete, measurable outcomes – not thematic experiential data. Therefore, it was
necessary to interpretively analyse the data themes to translate them into outcomes that could
be integrated with outcomes derived from research. This integration process is described in the
next chapter.

2. Authorship and voice
No members of the overseas COMMVAC project team were involved in the conduct or analysis
of the focus groups described in Chapters 5 and 6 (though two team members participated in
one health professional focus group). Therefore, as the author and principal researcher for this
qualitative research, I have written from the first person perspective (Webb 1992). Where
appropriate (e.g. where analysis involved discussion to strengthen credibility and
trustworthiness (Guba, 1981)), I refer to my supervisors, Dr. Sophie Hill and Dr. Rebecca Ryan
(SH and RR), as co‐researchers.

3. Background
3.1. Stakeholder consultation and COS development
In this chapter, I present the findings of a focus group consultation with vaccination
communication stakeholders. When establishing the full range of outcomes that could be
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considered for a COS, it is recommended that researchers consult with all stakeholders who are
involved in or impacted by the intervention of focus to find out which outcomes are important
or relevant to them (Boers et al., 2016; Keeley et al., 2016; Sinha, Smyth, & Williamson, 2011).
These outcomes are generally added to those identified through a review of trials, such as that
presented in Stage One, Chapter 4, before being prioritised more formally as a COS (Boers et al.,
2016). Without the incorporation of qualitatively‐derived stakeholder views on outcomes, any
resulting COS would risk perpetuating existing limitations in outcome selection (Keeley et al.,
2016), such as those identified in the analysis of trial outcomes in Chapter 4 (e.g. too few
concepts measured in too many ways). To my knowledge, no research has been conducted so
far on people’s views about the potential outcomes that could be used to measure the effects
of vaccination communication interventions, and so consultation with stakeholders was a
critical step in the progression of methods and research outputs from this thesis.
Several types of stakeholders are involved in childhood vaccination communication: parents,
healthcare providers, researchers, and people involved in government or policy. However, for
the purposes of this focus group study, I have grouped them into two categories, based on the
nature of their vaccination communication experiences: i) parents of young children, and ii)
professionals whose work involves vaccination communication.

3.2. Role of qualitative methods in intervention evaluation
By using qualitative focus groups and analysis methods to explore stakeholder preferences
about which outcomes to measure, this study aims to make intervention evaluations more
relevant and reflective of stakeholder values (Keeley et al., 2016; Tierney et al., 2013; Tierney et
al., 2015). This approach is supported by a growing recognition of the value of using qualitative
methods to inform intervention evaluation (Lewin, Glenton, & Oxman, 2009; Noyes, Popay,
Pearson, Hannes, & Booth, 2011). Qualitative methods have been used to identify potential
barriers to change that should be addressed by an intervention (Campbell et al., 2000), develop
acceptable interventions that are congruent with stakeholder preferences (Ayala & Elder, 2011),
and to design and pilot complex interventions (Craig et al., 2008). Qualitative methods can also
be combined with quantitative methods in mixed methods research to develop a better
understanding of an intervention’s mechanism of action (Verhoef, Casebeer, & Hilsden, 2002)
and help to identify appropriate process evaluation outcomes (De Silva et al., 2014; Moore et
al., 2015). For example, Weaver (1996) describes using qualitative methods alongside an RCT to
identify which aspects of a complex case management intervention are associated with positive
or negative outcomes.
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3.3. Objective
The objective of this chapter is to explore the vaccination communication experiences and
perspectives of parents and professionals and to identify potential outcomes raised by each
group.

4. Methods
In this section, I describe the methods for the focus groups. Where necessary, I have separated
the methods for the two overarching stakeholder groups (parents and professionals), but the
overall approach was similar for both groups. I then describe the qualitative methods for the
analysis of the focus group data and for the translation of data themes into outcomes.
The La Trobe University Human Ethics Committee approved this study (ref: S15/148).
Permission to recruit participants through advertisements posted in select Victorian Maternal
and Child Health Centres was granted by the Victorian Department of Education and Training
(approval 2015_002831).

4.1. Study design
I used a focus group study design for this ‘pre‐Delphi’ stakeholder consultation about outcomes.
As outlined in the methodological overview (Chapter 3), focus groups encourage interaction and
allow researchers to explore differences and similarities in participant perspectives (Kitzinger,
1995). Decisions about childhood vaccination and related communication experiences often
take place in relative private, in exam room consultations or in people’s homes. Focus groups, as
a method, enable participants to hear each other – a process that may stimulate reflection on
experiences – or expose participants to different views, which could also encourage further
discussion (Kitzinger, 1995). Therefore, this method is highly suitable for a complex topic where
people’s views and experiences may differ.

4.2. Identification of participants and recruitment
As noted above, for the purposes of discussing vaccination communication experiences in this
focus group study, I divided vaccination communication stakeholders into two key groups: i)
parents of young children, and ii) professionals whose work involves vaccination
communication. The vaccines of interest in this study are those delivered to children before the
age of five, so children themselves were not included as they are rarely the target of vaccine
communication at this age. Professionals regularly associated with childhood vaccination
include healthcare providers, researchers and people involved in government or policy. The
perspectives of these different professional stakeholders may vary, but their experiences are
fundamentally professional, while the experiences of parents are fundamentally personal, and it
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is this distinction that informed the two overarching stakeholder groups considered in the
analysis.
I planned to hold two to three focus groups with parents, and at least three with professionals
(one each with researchers, healthcare providers and government/NGO representatives). While
empirical evidence about the optimal number of focus groups is inconclusive (Carlsen &
Glenton, 2011), I aimed to make the best use of my available resources to hold at least one
session with participants from each of the key professional backgrounds.
I used a combination of convenience sampling and stratified purposive sampling in order to
recruit participants (Patton, 1990), with the specific details for parent and professional
recruitment described below. Purposive sampling of participants from different stakeholder
backgrounds is supported by other researchers of core outcomes: Keeley and colleagues say
that "If a key aim of pre‐Delphi qualitative research is to ensure no outcomes are overlooked,
there is a strong case for using a sampling strategy designed to identify a maximum variation
sample, as this would be more likely to identify the wide range of outcomes of interest" (Keeley
et al., 2016, p. 234). I excluded any individuals who were not able to speak and understand
English fluently because I did not have the resources to employ a translator, and live translation
may also have impeded the flow of the discussion and interaction between participants.

4.2.1. Parent focus group recruitment
Participants in the parent focus groups were people (parents or caregivers) who were involved
in or responsible for a decision related to vaccination for a child 6 years old or younger within
the previous 12 months. I purposively recruited parents using flyers distributed by Maternal and
Child Health (MCH) coordinators in two MCH centres in the City of Melbourne and Manningham
councils. I chose these locations because they each encompass multiple suburbs recording
vaccination rates below 90% (National Health Performance Authority, 2013). They also include
culturally and linguistically diverse populations: 47% of residents in each council speak a
language other than English, and migrants make up 37% of the population of Manningham and
48% of Melbourne (Australian Bureau of Statistics, 2015). The City of Melbourne encompasses
the inner city, which includes many public housing units as well as high‐income housing,
indicating a socioeconomically diverse population (Australian Bureau of Statistics, 2015). I also
recruited parents online through advertisements shared via Facebook and other electronic
newsletters and message boards and through snowballing. All purposively‐recruited parents
took part in constructed focus groups. One ‘natural’ parent group involved participants who
were recruited through convenience sampling and who knew each other through shared
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membership in a social organisation. All parents received a $30 gift voucher as compensation
for attending and participating in the focus group sessions.

4.2.2. Professional focus group recruitment
Participants were eligible for inclusion in a health professional group if they currently worked
as:
1) a healthcare provider involved in delivering childhood vaccines or vaccine information
(e.g. GP, paediatrician, immunisation or maternal and child health nurse);
2) a researcher involved in vaccination communication or health communication research;
or
3) a policymaker, government employee, advocate or employee of a non‐governmental
organisation (NGO) or multi‐national organisation related to childhood vaccination.
The professional focus groups also included both natural and constructed groups. I recruited
professionals purposively to include participants from each stakeholder background. I contacted
key informants to share recruitment flyers with their contacts. Employees from the Department
of Health and Human Services (DHHS) Victoria worked together, and they were recruited by,
and participated with the approval of, their manager. I used convenience sampling to organise
the international government and NGO representative focus group involving participants who
were already attending a COMMVAC project workshop in Paris related to other aspects of the
project (September 2015).
Participants who were healthcare providers or researchers were compensated with $30 gift
vouchers. Employees of the DHHS are not allowed to accept compensation to participate in
research. The international focus group participants were already supported by the COMMVAC
project for their attendance at the associated workshop.

4.3. Focus group process
Interested potential participants contacted me via email or telephone and were screened to
ensure that they met the inclusion criteria. I distributed digital copies of the consent form,
participant information statement and study background information and hard copies of each
were also provided on the day of the session. I liaised with potential participants to organise a
time and meeting place that was suitable for the majority of people. The focus groups were
each held in a meeting room or other quiet space and I provided refreshments. Parents were
able to bring their children and colouring books and toys were provided to occupy older
children.
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I facilitated the majority of the groups. However, participants in the one naturally occurring
parent group knew me as well as one another, so a research colleague with experience of
conducting focus groups facilitated that discussion while I observed. SH attended both
government or NGO sessions (at the Victorian DHHS and in Paris) as a note‐taker.
At the start of each session, I explained the nature of the study again, answered any questions
from the participants, and reiterated that they could withdraw at any time but that any data
they had contributed to that point would not be able to be removed from analysis. Each
participant then signed a consent form. Sessions lasted between 60 and 80 minutes. They were
audio recorded and one additional researcher (myself or another) took notes. During the focus
groups, I used an interview guide (see Chapter 5, Appendix A, p. 211) to prompt participants to
discuss their experiences or perspectives on vaccination communication.

4.4. Discussion prompts
The concept of outcomes can be difficult to explain and discuss with people who do not work
and think in a health intervention context (Harman et al., 2015; Keeley et al., 2016; Waters,
Tudur Smith, Young, & Jones, 2014). This is especially true for a preventive intervention like
communication for vaccination, where the outcomes cannot be conceptualised as the
resolution or abatement of undesirable symptoms. Therefore, to explore stakeholders’ views on
outcomes for vaccination communication, it was necessary to frame the focus group discussions
around the participants’ personal experiences with vaccination communication, and what they
felt made the experience or the communication 'good/effective' or 'bad/ineffective.' The
specific types of questions and discussion prompts were tailored differently for parents and
professionals, because it was anticipated that parents may be less familiar than professionals
with research terminology related to outcomes.

4.4.1. Parent focus group discussion prompts
The discussion prompts for parents asked them to describe a recent or memorable vaccination
communication experience, how it made them feel, and whether they thought it 'worked'
(achieved its aim) or not. They were encouraged to respond to one another's experiences. I then
asked them if they had seen or heard about any other forms of vaccination communication, and
how they felt about those. I also asked parents an exception question: "What would you like to
happen in an ideal communication interaction, and how would you like to feel afterwards?" This
is a technique used in family therapy and in other outcomes‐related qualitative research (Morris
et al., 2014) to help direct parents to consider what they would like to experience in a
hypothetical 'ideal world.'
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4.4.2. Professional focus groups discussion prompts
I asked professionals to describe communication interventions and evaluations they had been
involved with or knew about. I asked them to describe the outcomes that were measured or the
informal aims or goals of the communication, and whether it had achieved those goals. The
prompts were more technical and specific to vaccination communication interventions and
evaluations because I was asking the participants to discuss their professional, rather than their
personal, perspectives. They were also asked to brainstorm potential outcomes and to discuss
the relative merits or disadvantages of these.

4.4.3. Visual aids
In both types of focus group, I used some visual aids to help prompt discussion. These included
coloured posters or print‐outs with visual icons representing different communication
intervention types (see Chapter 5, Appendix B, p. 216). Post‐it notes were used for recording
and displaying outcomes as they were mentioned in the sessions. After the first two focus
groups, which were those involving researchers and international participants, I determined
that the poster of intervention types was not a particularly helpful visual aid. It took too long to
explain and focused the conversation too much on interventions that the participants may not
have experienced, rather than centring the discussion on interventions they were more familiar
with. Therefore, I did not use this poster in any of the parent sessions, or with the remaining
two groups of professionals.

4.5. Data analysis methods
A professional transcribed the audio recordings verbatim. I assigned pseudonyms to the
parents. For the professionals, I assigned a number and codes to each participant to identify
them as a healthcare provider, researcher, Australian policymaker or international government
or NGO representative. I coded the transcripts using the software program NVivo 11.
Because I asked people to focus on what they were familiar with – their experiences with
vaccination communication, and how it made them feel – few outcomes were specifically
mentioned in most of the focus groups. Where professionals did raise specific outcomes in their
discussions, I recorded these directly from the transcripts. However, to identify measurable
research outcomes that related to the participants' experiences, I undertook two separate
analysis steps.

4.5.1. Thematic analysis of focus group transcripts
First, I analysed the transcripts from parents and health professionals using inductive thematic
analysis to identify themes and patterns from each group’s experiences (Braun & Clarke, 2013). I
called these inductively identified themes and subthemes 'data themes.' Emerging data themes
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and supporting quotations were read independently by SH and RR. Each data theme was
queried and discussed by all three researchers to reach agreement. As Cornish explains, having
additional researchers act as 'auditors' is "a form of accountability, preventing researchers from
making unjustifiable leaps of the imagination" (Cornish, Gillespie, & Zittoun, 2013, p. 81). The
data themes used the participants’ language where possible and were related to aspects of the
experience of vaccination communication.

4.5.2. Interpretive analysis of data themes
Next, I undertook an interpretive analysis of the data themes themselves, in order to translate
them into outcomes consistent with research‐derived outcomes. Palmberger and Gingrich argue
that “translation transforms insights from the empirical ‘context of discovery’ into the
publicized ‘context of academic communication’” (Palmberger & Gingrich, 2013, p. 97). To
facilitate the development of a COS, it was necessary to translate the data themes from the
experience‐based ‘context of discovery’ to the language of academic research, so they could be
integrated with the outcomes identified from the research literature.
Because this was a form of reanalysis of qualitative data (Wästerfors, Åkerström, & Jacobsson,
2013), my interpretive analytical approach was informed by interpretive evidence synthesis
methods, which "entail a process of qualitative re‐interpretation and re‐analysis of text‐based
forms of evidence" (Pope & Mays, 2007, p. 75). Like other forms of interpretive synthesis, there
was a comparative component to my analysis. I compared each data theme and its associated
subthemes with the research outcomes catalogued in the Trial Outcomes Map, identifying
points of conceptual correspondence that linked certain outcomes to the concepts expressed in
the data themes. I also generated new outcomes from some of the data themes, utilising
terminology similar to that used by the research outcomes. Interpretive analysis requires “a
fusion of the interpreter’s and the text’s ‘horizons’” (Willig, 2013, p. 140) and is inherently
shaped by the researcher’s prior knowledge and worldview. Therefore, this analysis was
strongly informed by the research team's knowledge and experience with identifying, defining
and cataloguing communication‐ and vaccination‐related outcomes (Chapter 4). All translated
outcomes were discussed iteratively with SH and RR to strengthen the credibility and
accountability of the analysis (Cornish et al., 2013; Guba, 1981). Examples of this translation
process are described in detail in the following Results section.
Figure 5.2 illustrates the focus group analysis process. Analysis began with thematic analysis of
the focus group transcripts to produce data themes. Data themes were then interpretively
analysed to translate them into outcomes.
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Figure 5.2: Focus group analysis process – data analysed and analysis method
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5. Results
5.1. Participants and sessions
I held a total of seven focus groups: three with parents and four with professionals (see Table
5.1). No participants withdrew. The majority of the focus groups were held in and around
Melbourne, Australia. The professional focus group with researchers was held in Sydney,
Australia to coincide with a relevant research conference. While not intended to be a naturally
occurring group, the researchers were known to one another through working in the
vaccination social science research field in the same city. The opportunity arose to hold one
professional group with representatives from government/NGOs at a COMMVAC project
workshop in Paris, France. All sessions met face‐to‐face, except for the professional focus group
with healthcare providers, which I convened via teleconference to overcome scheduling
conflicts. All data were collected between July 2015 and May 2016.

5.1.1. Parent focus group participants
The three parent focus groups had a total of 12 participants (three, five and four participants in
each session, respectively). All participants were mothers between 31 and 45 years old, with
one or two children between the ages of seven weeks and five years. They were generally highly
educated, with the majority holding undergraduate degrees or higher. No participants were
ultimately recruited through the two chosen MCH centres, so the parent participants came from
a range of council areas in Melbourne. Four were born outside Australia and one spoke a
language other than English at home.
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5.1.2. Professional focus group participants
There were four focus groups with professionals: one each with healthcare providers and
researchers, and two with government or NGO representatives. There were 19 professional
participants in total. The Paris focus group involved international participants, while the others
were held in Australia and involved local participants. Some participants held multiple
professional roles (e.g. physician researchers, nurse health department employees). I asked
them to comment as much as possible from their perspective as a member of the profession on
the basis of which they had been identified and recruited to focus groups. While recruitment for
the healthcare provider focus group targeted both nurses and doctors, all the participants in
this group were nurses.
The majority of participants in the professional sessions were female (13/19), over the age of 31
(17/19) and highly educated. Of the 12 participants in Australia, one was born outside Australia
and one spoke a language other than English at home. While some of the international
participants were physically based in Switzerland, all the vaccination work of the international
participants took place in Cameroon, Mozambique, Nigeria, globally or in LMICs.
Table 5.1: Focus group participant details
STAKEHOLDER
GROUP

PARENTS

PROFESSIONALS

Total number of
focus groups

3

4

Participant type
(number of focus
groups)

Parents (3)

Healthcare
providers* (1)

Researchers
(1)

Government, multinational or
NGO representatives* (2)

Settings in which
the participants
were based

Melbourne,
Australia

Melbourne
and Sydney,
Australia

Sydney,
Australia

Melbourne,
Australia

Cameroon,
Mozambique,
Nigeria,
Switzerland

Total number of
participants

12

4

3

5

7

Gender (n)

F (12)
M (0)

F (4)
M (0)

F (1)
M (2)

F (4)
M (1)

F (3)
M (4)

Age range (n)

18‐30 (0)
31‐45 (12)
46‐60 (0)

18‐30 (0)
31‐45 (1)
46‐60 (2)

18‐30 (1)
31‐45 (1)
46‐60 (1)

18‐30 (0)
31‐45 (2)
46‐60 (3)

18‐30 (0)
31‐45 (4)
46‐60 (3)

Highest level of
education (n)

High school (0)
Diploma (1)
Undergrad (8)
Postgrad (3)

High school (0)
Diploma (1)
Undergrad (2)
Postgrad (0)

High school (0)
Diploma (0)
Undergrad (0)
Postgrad (3)

High school (0)
Diploma (1)
Undergrad (2)
Postgrad (2)

High school (0)
Diploma (0)
Undergrad (0)
Postgrad (6)

*One participant did not answer all questions so some data is missing
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5.2. Focus group thematic analysis results
I thematically analysed the transcripts of the parent focus groups and the professional focus
groups separately, inductively coding and grouping the focus group data to develop data
themes and subthemes. The data themes and subthemes categorise and summarise concepts
related to each group's vaccination communication experiences and perceptions (Maxwell &
Chmiel, 2013). I identified six data themes from the parent focus groups and five from the
professionals.

5.2.1. Parent data themes
As described earlier, I opened each of the parent focus groups by asking the participants to
describe a recent or memorable communication experience, how it made them feel, and
whether they thought it was 'successful' at achieving its goals. This helped break the ice and get
people thinking and talking about vaccination communication. I encouraged them to listen and
react to each other’s experiences. The majority of parents described face‐to‐face interactions
with nurses or doctors in a range of healthcare settings, such as local Council vaccination clinics,
maternal and child health checkups or prenatal medical appointments. Other communication
experiences parents mentioned included interactions with other parents in person and in online
forums, online and print information, and campaigns or stories shared via Facebook. I did not
specifically ask anyone to disclose their vaccination decisions. However, through the course of
the discussions, all the parents said they had vaccinated their child or children.
Through my thematic analysis, I identified six main parent data themes containing a number of
subthemes. These six data themes were:
1. "That's an endless anxiety of every parent about everything": concerns or fears;
2. At the end of the day, you have to make a choice;
3. Certainty and confidence;
4. Goldilocks information: seeking and receiving the information you want and need;
5. Who says it and how it's said makes a difference;
6. The takeaway.
I describe these data themes in detail below, with illustrative quotes from the participants (all
pseudonyms).
Data theme 1: "That's an endless anxiety of every parent about everything": concerns or fears
Parents are constantly faced with risks and decisions related to their children's care, and there
are a range of different concerns that they weigh up when considering vaccination. On the one
hand, some parents were concerned about the spread of vaccine‐preventable diseases. Kylie
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explained how the news of a recent outbreak in a local primary school had impacted her: “I
didn’t realise, I live in that area, right, you know, our kids probably combine through
playgroup…So that kind of shocked me.”
Other parents were more focused on the potential risks associated with vaccination, such as
their child experiencing pain from the needle jab or “what might go terribly, terribly wrong”
(Sarah) if their child had a reaction to the vaccine. Some of these concerns may be examples of
a general fear of the unknown as a first‐time parent, because it seemed that most parents were
less worried about these issues when they were vaccinating subsequent children. As Amy
explained, "Second time around the fear is less because you know, you've done it."
Notably, just because parents had concerns about the safety and potential risks of vaccines
didn't necessarily mean they were doubting or rejecting the need for vaccination, but they did
want to discuss these risks. As Lisa said,
"I'm going to vaccinate. What I want to know is, [I want to] have a conversation
about those smaller risks...and how to mitigate them."
Data theme 2: At the end of the day, you have to make a choice
This second data theme relates to the actual decision parents make about whether to vaccinate
their children. For some people, the decision was more conscious than for others. For instance,
Emily said, "I feel like that needs to be acknowledged, that it's not an easy decision being a
parent," but according to Sarah, "It hasn't really felt like a decision, it's just something I do."
Regardless of whether the choice was laboured or easy, it was not made in a vacuum. Personal
background or how a person self‐identifies can influence vaccination decision‐making:
"Culturally growing up in Britain you go and get them done, you know, it's always
the way" (Kylie).
"My dad's a GP...so I've grown up in a 'don't question doctors, don't question
nurses, they know best' kind of mindset" (Samantha).
Another factor that can shape a parent's decision about vaccination is first‐hand experience
with vaccine‐preventable diseases: "I've had whooping cough as an adult and it's the worst
thing, I would never ever want it" (Kylie).
While most of the parents were relatively confident about their decision to vaccinate, they
often talked through their options with their healthcare providers. Lisa had some uncertainties
and went to her doctor "hoping to get a really definitive answer from him about what to do,"
but was left "more confused" when he declined to give her a firm recommendation one way or
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the other. Lisa's experience reflects the current debate about the relative benefits of using this
kind of non‐directive communication approach with hesitant parents, as opposed to
communication that is more presumptive or assertive (Leask & Kinnersley, 2015; Opel et al.,
2015).
Ultimately, most parents agreed that while they personally believed vaccination was the right
choice, everyone should be allowed to weigh the options and decide for themselves, even
though that balanced view was not always presented by their healthcare providers, the media
or other parents. Amy observed that the discussion online between parents could get very
judgmental, but said:
"If you choose not to vaccinate your child, well that's your decision...I'm not gonna
jump on my high horse and bully a person and call them a bad parent for their
decisions."
As someone who had struggled with her own choice, Lisa empathised with parents of children
who had been injured by vaccines, and felt their stories should be shared, as well as pro‐
vaccination personal stories:
"People think they should just shut up, like it’s not helpful, they’re making the
decision difficult for people and that’s so dismissive of their experience. And I just
think…it’s probably true but I think it’s unfortunate that the general population
can’t be exposed to both those stories in a positive way and make that choice
themselves."
Data theme 3: Certainty and confidence
All of the parents in the focus group had vaccinated their children, but they expressed varying
degrees of certainty and confidence about this decision and the responsibilities related to
getting their child vaccinated. Most were very confident:
"We were firmly resolved that we were gonna vaccinate" (Melissa).
“I was always very clear about vaccinations" (Kylie).
However, Lisa was less certain: "I wasn't sure what I wanted to do about vaccination".
Sarah, who had just stated that she had no uncertainties about any vaccines, went on to
illustrate how easy it is for doubt or hesitancy to potentially take root:

98

Chapter 5 – Deriving outcomes from focus group discussion

"I do look at some of the arguments that people have for not vaccinating and I think
there's a lot of people who think the same thing, I kind of wonder why. Like is there
an actual reason?...Is it something there that we're really not seeing?"
Being confident about the decision itself did not necessarily mean parents felt certain that they
were up to the other demanding parenting tasks associated with keeping a child’s vaccination
schedule up to date:
"In the first 12 months you’ve got so many things to go to and vaccinations just for
me was just another 'Oh my God, I’ve gotta go do this, when am I gonna schedule
that in, I actually need to have a shower and leave the house today to go and get
that done'" (Natalie).
Data theme 4: Goldilocks information: seeking and receiving the information you want and
need
Most of the participants were relatively active in seeking information online or from their
healthcare providers. However, some topics seemed more difficult to find information about
than others. Michelle wanted to know the vaccination rates for schools in her area, but said
"We can't work out where we get more answers." Natalie described her struggle to find
information about altering the vaccine schedule to accommodate overseas travel:
“We went overseas and so I had to find out about getting her vaccinations a bit
early and that was not easy.”
The majority of participants were highly educated, which may have contributed to their active
information seeking, but may also have made them particularly sceptical of the quality and
reliability of information. Several parents said they had doubts whenever information was
shared without references or links to its source:
“Someone’s opinion isn’t worth much to me as opposed to research or evidence”
(Amy).
“I never saw any reference, this was somebody reporting a conversation from their
GP” (Rachel).
Melissa said she trusted sources like “the World Health Organisation or the Royal Children’s
Hospital website,” and Emily looked to “medical journal articles and the research studies."
Although, as she went on to note, "that whole autism scare came from one of those.”
Sometimes, even when information came from a source that parents generally trusted, they
weren’t sure it was accurate. As Michelle said of the Australian government immunisation
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website’s description of a particular vaccine: “I don’t know, it just didn’t feel like it was telling
me the right information.”
Like Goldilocks and her porridge, parents wanted clear, understandable information that was
just right (for them). They didn’t want too much or too little:
“There’s certainly a lot of information, sometimes a bit OTT [over the top]” (Kylie).
“It didn’t occur to me that I wouldn’t be told things or have things suggested to me.
So it was a bit of a gap" (Rachel).
When they got information, it was important that it came at the right time:
“I said to my husband after…if I’d known in advance that was a risk, you know, I
might’ve said like well, you know, like can we delay it?” (Melissa).
They didn’t want information to take too long to get, but also didn't want to feel rushed:
“[I] spent an hour on the phone to them sorting it out and then I called Medicare
…Yeah a morning on the phone” (Lauren).
“There’s not heaps of time sometimes. You just feel like you’re sort of stepping
through the checklist and then you’re out again” (Sarah).
And sometimes they didn’t want to hear about vaccination at all, particularly from peers or
acquaintances on the internet:
“I actually had to block her ‘cause I can’t stand the misinformation” (Amy).
“I haven’t got time to read this or the headspace to really have that pop up in my
NewsFeed” (Natalie).
Data theme 5: Who says it and how it’s said makes a difference
When describing their communication experiences, most parents mentioned the importance of
trust at some point. Trust could be established if their healthcare provider came across as
knowledgeable and competent:
“One of the things that made me really, really trust the vaccination nurse was just
how competent she was and how matter of fact she was about actually
administering the vaccination” (Samantha).
Trust was further strengthened through continuity, by building a relationship with the same
provider over time:
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“There’s continuity and there’s familiarity with her…I feel like I do trust her because
I feel like I know her” (Sarah).
If they had trust in the message and person communicating with them, they were likely to
describe the experience as positive:
“If you trust that the information you’re getting from a healthcare professional that
you have a good relationship with is what you need then you’re gonna get a much
more positive thing” (Rachel).
But as Lisa highlighted, if trust is broken for any reason, it is often irreparable:
"From that point once that trust is broken I think you need to find a new health
professional, I don’t think you can have an ongoing relationship if you’ve decided on
some level that you don’t believe that this person knows what they’re doing."
While most parents primarily described their communication experiences with healthcare
providers, some mentioned discussions they had with other parents. Lisa described these as
"swing‐pushing conversations", referring to the casual conversations one might have with other
parents at a playground. The barriers to developing and maintaining trust between parents
seemed less significant than those between parents and healthcare providers. As Amanda
explained, "Mums trust other mums a bit more than they trust health professionals." However,
she went on to say that parent‐to‐parent communication was not automatically more
trustworthy:
"I’m still a little bit sceptical about other people’s experiences. I’m interested in
hearing about other people’s experiences but then I make up my own mind. Yeah,
so I’d seek things from a range of different sources."
Data theme 6: The takeaway
Communication encounters themselves may be brief, but the focus group participants indicated
that they continue to think about and reflect on these encounters after they have ended. The
takeaway, or how the parent feels after a communication experience, can be just as important
as the experience itself. Parents described positive encounters as those where they were left
feeling like they had been in control, or as Lisa said, “I want to feel that I have made the
decision.” They were also very conscious of whether the encounter left them feeling respected
and supported. One way that healthcare providers could generate this positive takeaway was by
showing interest in the general wellbeing of the parent. Samantha described an experience she
had with an immunisation nurse, saying, “[She] was quite supportive and quite caring seeming,
would ask questions about how I was doing, things like that.”
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Written communication could also leave parents feeling supported in their decision to
vaccinate. Michelle explained how she felt after reading a prominent Australian Facebook page
called “Light for Riley”, which urges parents to vaccinate by telling the true story of a child who
died from pertussis:
“It was horrible to sit there and see this poor baby suffering, but I sat there and
thought…it’s nice to feel that reinforcement as well that, you know…vaccinating
your kid is a great thing to do.”
In contrast, a poor communication experience left parents feeling confused, dismissed or
judged.
"They spoke to about four different people at the council and I was there for over
an hour before I even got her vaccinations and they couldn’t answer my question"
(Natalie).
"I felt a bit dismissed ‘cause I felt like, you know, she was sort of saying you
shouldn’t have any emotions about it at all" (Amanda).
A negative takeaway from a communication experience can have long‐lasting
ramifications, because it can shut down avenues for future conversation. After one
particularly judgmental discussion with another mother, Emily said “I probably would
choose not to bring up my vaccination decisions with her again.” If a healthcare provider is
responsible for the poor communication experience, as in Samantha’s case, it can
irreparably damage that relationship: “We did actually change OBs because the trust was
broken.”

5.2.2. Professional data themes
The professional focus groups covered the same general topic as the parent focus groups, but
the nature of the discussions was quite different because the participants were considering
vaccination communication from their professional perspectives. Furthermore, while they were
all vaccination‐related professionals, the specific professional roles of each group varied. As
with the parent sessions, I opened the professional sessions by asking people to describe a
vaccination communication intervention or experience in which they had been involved. These
experiences included being involved in the design, implementation and/or evaluation of
decision aids, educational websites, a phone reminder app, provider communication training,
government policies and the press releases explaining them, face‐to‐face interactions with
parents, a telephone helpline, videos, written information materials, and assorted social
mobilisation and community‐level vaccination promotion activities. However, rather than
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discussing how the communication made them feel, the participants went on to describe how it
was implemented or evaluated, including the outcomes that had been measured, if any. Most of
the professional participants were familiar with the concept of outcomes, and I guided these
sessions to focus on issues related to the evaluation of vaccination communication and
brainstorming potential outcomes.
I identified five data themes from the professional focus groups. These data themes were:
1. Designing and selecting interventions
2. Perceptions about what parents experience, want and need
3. Perceptions about what makes a good communicator or communication encounter
4. Challenges in a communication encounter
5. "It's very difficult to measure": evaluation challenges
Some themes were expressed predominantly by one or two groups, while other themes were
addressed more universally across all four groups. I illustrated the themes using participant
quotes, which I have identified by the speaker’s participant number and designation (i.e.
healthcare provider (HP), researcher (R), Australian policymaker (P), or international
government/NGO representative (G)). While the Australian and international government or
NGO representatives were technically the same type of professional participants, I identified
them separately as their discussions took place in two separate focus group sessions.
Data theme 1: Designing and selecting interventions
While the goal of most of the professionals was to implement effective, evidence‐based
communication interventions, they acknowledged that there are a range of external factors that
influence how interventions are designed and delivered. As with most health interventions,
resource limitations were an issue for vaccination communication planners like the Australian
policymakers:
“P3: We were also driven by a timeline and a budget.
P5: I was gonna say, budget and timeline [laughing].”
Interventions are also shaped by the information needs of the target audience, as the
policymakers explained: “We did already have an existing website…[but] it was not meeting the
needs of schools…so there was a need for information for that group” (P5). However, there can
also be less obvious or even underhanded forces shaping the selection of communication
interventions. One international participant described a potential ulterior motive for a national
communication strategy aimed at communities:
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“Sometimes governments don’t want to take the responsibility and they are
creating you know this community involvement, community measure, just throw all
responsibility to all those guys...sometimes we use this communication strategy to
send some hidden agenda” (G1).
In addition to choosing which communication interventions to implement, many of the
professionals were involved in tailoring interventions to target key populations. One provider
described a tailored program to address low rates of immunisation in Aboriginal children:
“The strategy that we came up with…was to have an Aboriginal health worker to
call all the mums of Aboriginal bubs born in our area. So it wasn’t, you know, the
government saying you need to immunise your child, it was an appropriately
trained Aboriginal health worker” (HP3).
Interestingly, the Australian policymakers noted that they regretted the discontinuation of
Australia’s conscientious objection form, because it had allowed them to identify and avoid
excessively targeting areas with high rates of vaccine rejection and prioritise other areas
instead:
“Don’t go and spend a whole lot of dollars...when there’s people just not going to
immunise ‘cause they’re not going to, versus those who mightn’t be getting
immunised ‘cause of an access problem or something like that in a different
section” (P3).
Data theme 2: Perceptions about what parents experience, want and need
Though their experiences with vaccination communication are professional in nature, the
professional participants must often try to predict or speculate on what parents may want or
need from a communication encounter. Healthcare providers and researchers, who are likely to
interact directly with parents more frequently than government or NGO representatives, had
the most to say on this theme. Several providers mentioned seeing parents who had concerns
about reactions or side effects:
“Most of them worry about side effects and sometimes they focus especially [on]
measles mumps rubella, all that connection to autism or whatever” (HP1).
Sometimes these concerns are based on a parent’s previous experiences or on “cultural ideas or
religious ideas” (R1), but social influences aren’t always negative. According to one researcher,
some parents go along with vaccination without questioning it, "because it’s just a socialised
norm for them in their social circle” (R1).
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If parents do have doubts, they may be looking for help with the decision‐making process:
"They’re struggling with the decision, they’re three quarters of the way there
usually, they just need someone else to say it’s OK I’ll help you make this decision
and do it in a safe environment" (R2).
Many of the professionals raised and agreed that parents want to feel respected, reassured,
supported and in control, and they hoped that the vaccination communication they
implemented would foster these feelings:
"[We want parents to] feel in control or they’re up to date" (P5).
"When we were reaching out to them [we hoped] that they felt that they were
important...and they're cared about" (HP4).
"[I hope that] they get the vaccine, they feel happy about it, they’ve had all their
questions answered, they’re accepting it, they’re satisfied with the encounter" (R2).
Data theme 3: Perceptions about what makes a good communicator or communication
encounter
Healthcare providers are frequently the frontline communicators with parents making
vaccination decisions. In discussing their experiences, they reflected extensively on the qualities
and actions they felt make a good communicator, and provided the majority of the quotes
illustrating this theme.
According to the healthcare provider participants, who were all nurses, projecting confidence
and competence are critically important skills for an immunisation nurse. As one said,
"You need to be confident. Very early in my nursing I was taught that if you don't
know how to do something, make sure the patient thinks you do and then go get
help! [laughter]" (HP4).
Another reiterated this point even more strongly, saying,
"I like to let them know that I'm absolutely in charge of what's going on, that I'm
going to tell them where to sit or how to hold the baby and that I'm in control of the
situation" (HP2).
She believed this confidence reassured the parents that she knew what she was doing. The
providers also agreed that in order to convincingly project confidence, "First I think we have to
have good knowledge...[and be] ready to answer questions" (HP1).
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While the most obvious aspect of a parent‐provider communication encounter may be the
discussion itself, many of the nurses described other nonverbal communication‐related skills
and behaviours that they felt improved the encounter. These included "active listening" (HP1)
and "[being] able to pick up body language" (HP4). One participant said it was helpful to reduce
distractions by holding their immunisation sessions in separated exam rooms, rather than
curtained open areas, so they could be "just focused with the patient and with the parents and
yourself and no distractions at all" (HP2). A different provider found this comment particularly
valuable and agreed, saying, "I love that idea ...It’s a much more personal environment and I
appreciate her saying that ‘cause I’ve taken that on board" (HP4). Other positive behaviours the
providers described included "engaging the other children that come along to the consultation"
(HP2) and trying to "make the next appointment with myself so that there’s some sort of
continuity" (HP2). One participant emphasised the importance of taking "every opportunity
while the mother or family member is with you to think ahead as far as you can to get them on
board" (HP4).
Of the professionals, the healthcare providers had the most to say about specific positive
communication behaviours. However more generally, most of the professionals agreed that the
ultimate goal of a communication encounter is to build and maintain trust. A researcher
emphasised why it is so important to maintain trust and an ongoing positive relationship
between healthcare providers and vaccine‐refusing parents in particular:
"If they change their mind they feel they can go back to that clinician or if they’re
worried their child might have whooping cough they’re not seeking solutions from
their wacky alternative community that say 'Just give them vitamin C.' They’re more
likely to go back to their clinician for advice on what to do" (R2).
Trust was also a primary goal of a recent communication intervention implemented by the
Australian policymakers, who hoped their intervention would make parents feel "trust, and that
they really do want us to vaccinate" (P1).
Data theme 4: Challenges in a communication encounter
As the previous theme illustrated, the healthcare providers were very conscious of the features
of a good communication encounter. However, putting these factors into practice could be
challenging. One major obstacle mentioned by all the providers was time pressure. Building a
trusting relationship requires patience, so that parents don't feel rushed. One provider said that
she tried as much as possible "to communicate that I have all the time in the world," but as
another said, "it's hard sometimes 'cause we don't have the time" (HP4).
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Echoing some of the sentiments raised by parents, the providers discussed the importance and
difficulty of delivering the right amount of information without overloading parents:
"Sometimes when we talk too much or give too [much] information, that's overwhelming for
parents and they get lost" (HP1). They also noted the difficulties that have arisen as parents
increasingly seek information from alternative sources, such as the internet. The providers
described how they had to acknowledge the information parents bring in, which may be
misleading, while respectfully providing factually correct information. One nurse emphasised
maintaining respect throughout this kind of discussion: "I didn't dismiss instantly...we talked
through what she was learning on the Facebook" (HP4). She went on to say how valuable it was
to have "a range of reputable websites to send parents to," because "so many parents are using
Doctor Google and coming up with really horrible things."
Data theme 5: "It's very difficult to measure": evaluation challenges
Because the goal of these focus groups was to identify outcomes to measure the effects of
vaccination communication, the professionals spent a significant portion of each session
discussing their experiences with intervention evaluation and the challenges this can present.
Deciding which outcomes to measure is a complex process, as the outcomes that are important
to people or organisations such as funders or government representatives may not be the same
as those that are important to parents or communities. On the one hand, one of the researchers
supported the idea of choosing outcomes that were important to parents: "different parents
have different needs so I think you've got to kind of align your outcomes to what those needs
are" (R3). However, another researcher raised a counterpoint:
"But in the bottom line, if everyone felt happy about their decision but the uptake
was 70 percent, I’d prefer to have an uptake of 95 percent with not everyone happy
with the decision" (R2).
The Australian policymakers highlighted the significance of vaccination rates as a key outcome,
with one saying, "At the end of the day, whatever. It increases immunisation coverage" (P1). But
a researcher noted that even among vaccination‐related outcomes, there is debate about the
best to select: "If we're choosing between completion at six weeks versus one year, are we
saying that one particular outcome is more important than the other?" (R3).
In addition to epidemiological considerations or stakeholder preferences, external factors can
influence the selection of outcomes. One international participant explained, "There [could be]
conflicts of interest in what they are doing. Somebody's paying for something and is interested
in some outcome" (G7). Or there could be publication biases at work: "There's always that kind
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of focus on uptake because that's in the end what's gonna get you published in a higher impact
journal" (R1).
In country‐wide programs, monitoring during the implementation of the intervention involves
looking at certain outcomes, while the evaluation at the end of the intervention might look at
others:
"We want to look at the things we are looking at from communication and we
expect that by mid‐October we will start hearing the jingles...This will give us some
kind of information if the milestones we are keeping are working" (G4).
Sometimes, selecting an outcome in principle is more straightforward than actually defining and
operationalising it for the purposes of an evaluation. This can be due to confusing terminology,
"community engagement, community involvement, community participation, what do they all
mean?" (G7), or because there is no existing measurement tool:
"JK (moderator): Have you ever thought about whether there was a way to track
hesitancy?
P3: Yeah, yeah, I mean resource‐wise that would be fantastic.
P5: For sure, yeah.
P3: I don't know how you actually do that, but."
In some cases, the professionals explained that evaluation is limited by the data they can access.
Even in Australia, where there is an immunisation registry, a researcher said,
"It's very difficult to measure uptake using the register because to get access to the
register data for under‐sevens requires you to jump through many hoops that you
probably won't achieve" (R3).
The Australian policymakers do have access to the registry data, but can't get information on
particular groups of the population, such as recent migrants, because the registry "can't break it
down [demographically]. It's broken down into postcode" (P1).
One problem with evaluating a preventive public health intervention like vaccination
communication is that it is difficult to identify the impact of the communication element itself,
when it is often combined with several other public health strategies on a community‐ or
population‐wide scale. One international participant explained how evaluation of many
elements is often combined together:
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“What I see is sometimes, the evaluation of communication in the EPI program [is]
integrated as part of the evaluation of the whole program. Like they have evaluated
the cold chain, and you have communication, you have advocacy” (G5).
This difficulty of identifying the specific impact of the communication was echoed by another
international participant, who said, "I think we should keep away the idea that we are going to
attribute any partial increase for coverage to all these [communication] interventions" (G1).
However, a third participant in the international session explained how proxy or intermediate
outcomes can also be used, though this is an imprecise way to assess the effects of an
intervention:
"Like change in behaviour can be a proxy, it may not necessarily translate to
increasing immunisation...But then that proxy outcome is still a step towards that
goal" (G7).
Higher‐quality evaluations require significant resources, and the professional stakeholders said
they were often hampered by insufficient funding and staff:
"You might request funds for evaluation but it doesn't mean that you are given
funds for evaluation" (P4).
"So many people will measure intention [to vaccinate] because they don't have the
funding or the ability to measure actual uptake in Australia" (R3).

5.3. Interpretive analysis results – translating data themes into outcomes
Once data themes and associated subthemes had been assembled from the parent and
professional focus groups, translation was needed to transform this ‘experiential’ data into
outcomes language compatible with the language used in research literature. Through a process
of interpretive analysis, informed by interpretive synthesis methods (Pope & Mays, 2007), I
translated the data themes and subthemes from the parent and professional focus groups into
potentially measurable outcomes. I compared each data theme and subtheme against the trial
outcomes organised in the Trial Outcomes Map (Chapter 4) to identify conceptual
correspondence. Then I used or adapted the terminology of the research outcomes to express
outcomes that could be measured to assess the concepts captured by the data themes. I
translated 47 outcomes from the parent data themes, and 36 from the professional data
themes.
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5.3.1. Parents ‐ translation of data themes to outcomes
In Table 5.2, I present the parent data themes and subthemes (left column) and the list of
corresponding translated outcomes (right column).
For example, data theme 1 (“That’s an endless anxiety of every parent about everything”:
concerns and fears) included five data subthemes. Through comparison with the Map, I
identified correspondence between this data theme and subthemes and consumer‐related
outcomes including anxiety, attitudes or beliefs and risk perception. I translated the first
subtheme, ‘1.1 About reactions or side effects’ into two outcomes: 'Attitudes or concerns about
reactions or side effects’ and 'Perceived risk of side effects.' As this example illustrates, some
data themes raised multiple outcomes. Other data themes translated to a single outcome. For
instance I translated the second subtheme, '1.2 About stress or pain of vaccine delivery itself'
into one outcome: 'Attitudes or concerns about pain of vaccine delivery.'
There were also some data themes which I did not translate at all, such as the fifth subtheme
associated with data theme 1: '1.5 It's different after your first child.' This is a data theme that
captures an interesting experience shared by participants, but through discussion within the
research team, we determined that it was related to intervention tailoring but not to potential
impacts of vaccination communication interventions so it was not translated into an outcome.
Table 5.2: Parent focus groups ‐ data themes, subthemes and translated outcomes
DATA THEMES AND SUBTHEMES

TRANSLATED OUTCOMES

1.

‐ Attitudes or concerns about vaccination or
vaccines
‐ Attitudes or concerns about reactions or side
effects
‐ Perceived risk of side effects or pain
‐ Attitudes or concerns about pain of vaccine
delivery
‐ Attitudes or concerns about vaccine safety
‐ Attitudes or concerns about diseases
‐ Anxiety or stress related to vaccination
‐ Confidence in efficacy or safety of vaccinations
‐ Subjective norm (perceived social pressure to
engage in behaviour)
‐ Perceived risk and severity of diseases
‐ Amount and appropriateness of decision support
received

"That's an endless anxiety of every parent about
everything": concerns or fears
1.1. About reactions or side effects
1.2. About stress or pain of vaccine delivery
itself
1.3. About vaccine safety
1.4. About vaccine‐preventable disease
1.5. It's different after your first child

2.

At the end of the day, you have to make a choice

3.

2.1. Your background shapes your perspective
2.2. Seeing the disease can influence your
decision
2.3. Looking for guidance about what to do
2.4. People should be allowed to weigh the
options and decide for themselves
Certainty and confidence
3.1. Feeling uncertain about vaccination
3.2. Feeling confident about vaccination
3.3. Uncertainty or confidence in parenting
responsibilities related to vaccination

‐ Confidence in planned decision
‐ Confidence in ability to stay on schedule
(behavioural control/self‐efficacy)
‐ Clarity of values
‐ Timeliness/ on‐time vaccination
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DATA THEMES AND SUBTHEMES

TRANSLATED OUTCOMES

4.

‐ Acceptability of intervention content and/or
design
‐ Satisfaction with intervention topic and content
‐ Knowledge about where and how to find
relevant information
‐ Confidence in ability to find or understand
information
‐ Confidence in ability to judge information quality
‐ Knowledge about judging information quality
‐ Perceived quality of intervention content
‐ Perceived accuracy of intervention content
‐ Clarity of intervention
‐ Accessibility or readability of intervention
‐ Satisfaction with quantity of information
‐ Anxiety or stress related to intervention
‐ Satisfaction with timing of intervention delivery
‐ Time taken to deliver/receive intervention
‐ Satisfaction with intervention format
‐ Cultural appropriateness of intervention
‐ Level of information seeking or avoidance
‐ Satisfaction with intervention delivery
‐ Perceived competence of communicator/
provider
‐ Provider knowledge about vaccination, schedule,
diseases
‐ Perceived knowledge of communicator/ provider
‐ Perceived support given by communicator/
provider
‐ Confidence in communicator/ provider's skills
and knowledge
‐ Trust in communicator/ provider
‐ Continuity of provider

Goldilocks information: seeking and receiving the
information you want and need
4.1. Knowing how and where to find information
for yourself
4.2. Gauging information quality
4.3. Clear, understandable and accurate
information
4.4. The right amount of information at the right
time
4.5. Balancing feeling rushed with taking too
long
4.6. Personalised or targeted communication
4.7. Actively blocking or avoiding vaccination
information or discussions

5.

Who says it and how it's said makes a difference

6.

5.1. A competent person delivering the vaccine
itself improves the communication
experience
5.2. Continuity of the communicator can impact
communication
5.3. Trust is essential but it's hard to build and
easy to break
5.4. "Swing‐pushing" conversations ‐
communication between parents is
different from communication with a
professional
The takeaway
6.1. You want to feel like you're in control and
your decision is respected
6.2. Good communication makes you feel
supported
6.3. Poor communication makes you feel
confused, dismissed or judged

‐ Perceived control over decision‐making process
‐ Degree of involvement in the decision‐making
process
‐ Perceived influence of intervention on decision
taken
‐ Satisfaction with decision support
‐ Confidence in decision‐making ability
‐ Patient‐centredness of encounter
‐ Satisfaction with the decision process

5.3.2. Professionals ‐ translation of data themes to outcomes
I applied the same process that I used for the parent focus groups in order to translate the data
derived from professional focus groups (Table 5.3), with the data themes and subthemes in the
left column and the translated outcomes in the right column. Again, the data themes for
professionals could be translated to zero, one or several outcomes. For example, professional
data theme 3, 'Perceptions about what makes a good communicator or communication
encounter', included five data subthemes, which were translated into ten outcomes.
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In some cases, there was clear correspondence between an outcome included in the Trial
Outcomes Map and the concept expressed by a data theme. For instance, it was straightforward
to translate subtheme '3.5 “Every opportunity’s a good opportunity” to discuss or deliver
vaccines' into the outcome of missed or captured opportunities, which was an outcome in the
Map. However, the process of interpretation and translation also involved drawing analytical
connections beyond the outcomes included in the Map, based on the research team's
experience with and knowledge of research outcomes for health communication more
generally. For example, the Map did not include any outcomes related to provider confidence.
However, through iterative discussion and an awareness of outcomes in the related field of
shared decision‐making, we translated the subtheme, '3.1 Good communicators are confident,
competent and in charge', into three outcomes: 'Provider communication skills self‐efficacy',
'Provider confidence in communication skills', and 'Provider confidence in ability to participate
in shared decision‐making'.
Up to this point in the analysis, the professional and parent data themes and outcomes were
treated completely separately, meaning that Table 5.3 lists all outcomes translated from
professional data themes, regardless of whether they duplicated outcomes raised by parents.
Table 5.3: Professional focus groups ‐ data themes, subthemes and translated outcomes
DATA THEMES AND SUBTHEMES

TRANSLATED OUTCOMES

1.

‐
‐
‐
‐
‐
‐

Designing and selecting interventions
1.1. Intervention design is influenced
by external factors
1.2. Tailoring and targeting
communication to engage
different audiences

2.

Perceptions about what parents
experience, want and need
2.1. Parents have concerns about
reactions or side effects
2.2. Parents are influenced by their
own previous experiences and by
other people
2.3. Parents want help with the
decision‐making process
2.4. Parents want to feel respected,
reassured, supported and in
control

‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Political acceptability of intervention
Cultural appropriateness of intervention
Accessibility or readability of intervention
Acceptability of intervention
Clarity of intervention
Degree of outreach or engagement in intervention
design and delivery
Resource availability for intervention design and delivery
Attitudes or concerns about reactions or side effects
Perceived risk of side effects or pain
Anxiety or stress related to vaccination
Anxiety or stress related to intervention
Subjective norm (perceived social pressure to engage in
behaviour)
Perceived support given by communicator/ provider
Amount and appropriateness of decision support
received
Satisfaction with the decision‐making process
Confidence in decision made
Perceived control over the decision‐making process
Confidence in ability to stay on schedule (behavioural
control/self‐efficacy)
Parent behavioural control/self‐efficacy to make
decisions
Satisfaction with intervention topic or content
Satisfaction with intervention delivery
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DATA THEMES AND SUBTHEMES

TRANSLATED OUTCOMES

3.

‐ Provider communication skills self‐efficacy
‐ Provider confidence in own communication skills
‐ Provider confidence in ability to participate in shared
decision‐making
‐ Provider knowledge about vaccination, schedule,
diseases
‐ Provider knowledge about how to find additional
information
‐ Provider knowledge about communication issues
‐ Trust in communicator/ provider
‐ Confidence in communicator/ provider's skills and
knowledge
‐ Missed/captured opportunities to discuss, plan or
deliver vaccination
‐ Continuity of provider

Perceptions about what makes a good
communicator or communication
encounter
3.1. Good communicators are
confident, competent and in
charge
3.2. Good communicators are
knowledgeable and know where
to find more information
3.3. Good communicators don't just
talk
3.4. Good communication builds trust
3.5. “Every opportunity’s a good
opportunity” to discuss or deliver
vaccines

4.

5.

Challenges in a communication
encounter
4.1. Competing with Dr. Google
4.2. Balancing the right amount of
information
4.3. Having enough time for
communication
"It's very difficult to measure":
evaluation challenges

‐ Satisfaction with information quantity
‐ Time taken for intervention
‐ Provider satisfaction with timing of intervention

‐ Impact or reach of intervention
‐ Cost or resource use of intervention

5.1. Selecting which outcomes to
measure
5.2. Defining outcomes and
measurement methods
5.3. Data availability and access
limitations
5.4. Identifying the specific impacts of
communication
5.5. Potential uncertainty or
imprecision of using indicator or
proxy
5.6. Funding and resource constraints
for evaluations

5.4. Professionals – outcomes raised directly during discussions
In addition to describing their experiences with vaccination communication interventions and
evaluations, some of the professional participants (but not the parents) explicitly brainstormed
or discussed outcomes in their focus groups. This occurred primarily in the researcher and
international groups, and to a lesser extent in the focus groups with healthcare providers or
Australian government/NGO representatives. For example, one participant in the researcher
focus group was describing a colleague's study and said, “The MMR decision aid made a
significant difference to reducing decisional conflict and the uptake was a hundred percent"
(R3). This meant that as I analysed the professional focus group transcripts, I was able to record
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43 outcomes straight from the transcripts, rather than needing to translate them from data
themes. I added these outcomes that were explicitly discussed, such as 'Decisional conflict' and
'Uptake' from the quote above, to a separate list of directly‐raised outcome themes (Table 5.4).
I removed duplicate outcomes only within the list of those that were directly raised, but not
where there was duplication between the directly‐raised outcomes and those translated from
data themes.
Table 5.4: Professional directly‐raised outcomes
DIRECTLY‐RAISED OUTCOMES
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐
‐

Attitudes or concerns about vaccination or vaccines
Intention to vaccinate
Trust in provider/ communicator
Vaccine acceptance
Vaccine hesitancy
Community awareness about available vaccination services and organisations
Source of vaccination information
Whether plans are implemented as intended
Functionality of community vaccination organisations
Number of meetings of community organisations
Number visits to health facilities by ward committees
Number of house visits by community health workers
Cost‐effectiveness of interventions
Time taken to deliver communication
Clarity of values
Decisional conflict
Regret with decision made
Amount and appropriateness of decision support received
Perceived risks of disease
Shared decision‐making
Parents feeling proactive or like they've taken a positive step
Satisfaction with the decision process
Deaths from vaccine‐preventable diseases
Anxiety or stress related to vaccination
Knowledge and awareness of vaccination services
Exemption rate
Knowledge about judging information quality
Knowledge about where and how to find relevant information
Being up‐to‐date with knowledge
Knowledge of vaccine schedule
Provider confidence in their own knowledge
Parents feeling supported by their community
Parents feeling important or valued in a communication encounter
Use and reach of information or intervention
Anticipated regret
Degree of involvement in the decision‐making process
Attendance at appointments or health facilities
Number of vaccines delivered
Uptake or coverage
Vaccination consent card return rate
Timeliness
Time spent undervaccinated
Unintended impacts of interventions
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5.5. Synopsis of outcome sources
The number of unique outcomes and the degree of overlap between the translated professional
outcomes, translated parent outcomes, and professional directly‐raised outcomes is depicted in
Figure 5.3. The differences and similarities between the types of outcomes raised by parents
and professionals are explored in Chapter 6.
Figure 5.3: Breakdown of translated and directly‐raised focus group outcomes

Outcomes translated
from PROFESSIONAL
data themes
Total:
36 outcomes

Outcomes translated
from PARENT
data themes

22
outcomes
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18

outcomes

outcomes

Total:
47 outcomes

5
outcomes

0

7

outcomes

outcomes

31
outcomes

Outcomes raised directly
by PROFESSIONALS
Total: 43 outcomes
Total: 92 unique outcomes from all focus groups

6. Discussion
6.1. Summary of findings
In this chapter, I have presented the methods and findings of a focus group study involving
parents of young children and health professionals involved in vaccination communication.
These focus groups were the pre‐Delphi stakeholder consultation step in the process of COS
development. I analysed the focus group discussions in two ways in order to first explore the
vaccination communication experiences of participants and then to identify outcomes raised in
these discussions.
The majority of the focus groups were held in Australia. I conducted three focus groups with
parents and four with professionals – one each with researchers and healthcare providers, and
two with representatives from government or NGOs (one in Australia and one in Paris, involving
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international participants). The general topic of discussion in all the focus groups was the
participants' experiences with vaccination communication and their views on what makes this
communication effective or ineffective.
I used thematic analysis to inductively code the focus group transcripts, identifying six
overarching data themes related to the experiences of parents and five data themes related to
the professionals’ experiences. The communication experiences that parents focused on most
were face‐to‐face interactions with healthcare providers. This reflects the findings of other
studies, which indicate that parent‐provider conversations are the most influential and trusted
communication sources for parents making decisions about vaccination (Ames, Glenton, &
Lewin, 2017; Suggs, McIntyre, Warburton, Henderson, & Howitt, 2015). The themes of the
parent experiences revolved around making the decision about vaccination. They discussed
their anxieties and concerns, and feelings of certainty or confidence about their options and
planned course of action. Their varied preferences highlighted the often personal balance of
factors such as the quantity and timing of information, a finding that is echoed by related
qualitative studies about communication preferences (Ames et al., 2017). They largely agreed
on the qualities that made a good communicator and how a good communication experience
should make them feel.
As a group, the professionals described a much broader range of vaccination communication
interventions than the parents. However, the healthcare providers  like the parents  focused
primarily on face‐to‐face interactions, reflecting their often frontline role in vaccination
communication delivery. The experiences and perspectives of the professionals were less
personal than those discussed by the parents, due to the nature of their involvement in
vaccination communication. The professional themes loosely centred around three aspects of
the intervention process: planning, implementation, and evaluation. Depending on their roles,
the different professional groups focused on some themes more than others. For instance, the
healthcare providers contributed significantly to implementation‐related themes about what
parents experience and want, what makes a good communicator or communication experience,
and challenges in the communication encounter. Government and NGO representatives had
more to say about intervention design or selection and evaluation of communication
interventions. Researchers contributed to all themes. This is likely because conducting a
research study involves all aspects of the intervention process: establishing the features of a
desirable communication encounter, designing interventions that reflect those features and
determining how to measure the effects of those interventions.
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I then interpretively analysed the data themes themselves, informed by the trial outcomes
mapped in Chapter 4, in order to translate these themes into potentially measurable outcomes
that were described in research terminology. Some data themes could be translated into to
several different outcomes, while others generated no outcomes. I translated 47 outcomes
from the parent data themes and 36 from the professional data themes. The professionals also
explicitly mentioned a further 43 outcomes in the course of their focus group discussions. There
was some overlap between the outcomes raised by parents and professionals, which will be
explored further in Chapter 6. When duplicates were removed, a total of 92 outcomes were
identified from the focus group discussions.

6.2. Strengths and limitations of focus groups
6.2.1. Participants
The range of professionals consulted was a strength of this research, as healthcare providers are
often the primary or sole professional group consulted in COS development studies. However,
recruitment difficulties and resource availability limited the total number of participants and
sessions that could be held. I faced logistical challenges finding times and locations that suited
the participants, as both health professionals and parents of young children are particularly
busy groups to coordinate. As a result, some focus groups had fewer participants than I had
intended to include, though evidence about the impact of small group size is mixed (Carlsen &
Glenton, 2011).
Some of the sessions involved 'natural' groups, where the participants knew one another.
Natural groups have some potential advantages, such as participants feeling more comfortable
and possibly opening up or interacting more than when amongst strangers, but they may also
have disadvantages in that participants may adhere to established social norms and may be less
likely to express dissenting opinions (Kitzinger, 1995; Leask, Hawe, & Chapman, 2001). From an
observational perspective, these session did not appear different from the other focus groups in
terms of participant interactions or opinions expressed, but there may have been unseen
influences.
Most of the participants were based in Australia, with the exception of the international
government and NGO representatives, but it is not possible to determine the implications of the
stakeholder locations. One professional focus group was held over teleconference, which may
have reduced the spontaneity of the conversation, though the interaction level in that session
was roughly similar to that in the other sessions.
While the aim of the parent recruitment process was to include participants from a variety of
socio‐economic and cultural backgrounds, the parents who ultimately participated in the study
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were all women and were demographically relatively homogenous. The participants were all
recruited through word of mouth or social media advertising – no participants were ultimately
recruited through the advertisements placed in Maternal and Child Health Centres in the three
target Councils, perhaps due to relatively low visibility of the advertisements in these sites. This
lack of participant diversity may have resulted in less varied vaccination communication
experiences.

6.2.2. Analysis
This is the first known effort to explore parent and professional perspectives on vaccination
communication specifically in terms of potentially measurable outcomes. A major challenge I
faced, which has been shared by other researchers (Keeley et al., 2016), was determining how
to discuss the concept of vaccination communication outcomes with participants for whom this
is not a familiar or easily understood topic. I addressed this issue primarily through my analysis
method (i.e. thematically analysing the transcripts to produce data themes and then translating
these into outcomes), rather than by trying to introduce or explain the concept of outcomes in
the discussions themselves. The advantage of this approach was that participants were able to
speak freely about their experiences, a topic with which they were comfortable and familiar.
However, there were some potential limitations of this process.
First, translating the outcomes from the data themes, rather than from the transcripts
themselves, may have resulted in fewer distinct outcomes being identified, and removed the
outcomes from the context in which they were raised. However, my aim was to identify
outcomes reflecting shared or significant participant experiences, and the data themes were
supported by many quotes from multiple participants. Second, by translating the outcomes into
the language used by researchers, I sacrificed the specific language of the participants, which
can be valuable to carry through to the COS prioritisation survey to help the survey participants
to recognise and understand the outcomes they are rating (Keeley et al., 2016). I made this
decision because it enabled the integration of the focus group outcomes with the outcomes
derived from trials and health communication literature, allowing systematic comparison and
interpretation (Chapter 6) and the development of a comprehensive taxonomy of outcomes
(Chapter 7). Furthermore, establishing a consistent way to describe and define all the outcomes
in this area, which has been characterised by disparate and inconsistent language around
outcomes, was an important goal of this project as a whole.
The focus group analysis process aimed to identify the maximum number of potential outcomes
mentioned by focus group participants in order to expand the list of outcomes considered for
the COS in Stage Three. This meant that in addition to translating outcomes from participants'
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experiences (captured by the data themes), I also included outcomes mentioned directly by the
professionals. The directly‐raised outcomes may not be drawn from the professional
participants' personal experiences with vaccination communication, but they are related to the
professional experience, more generally, of evaluating vaccination communication. The fact that
there was very little overlap between the translated professional outcomes and the directly‐
raised professional outcomes suggests that when professionals are thinking specifically about
evaluation, they may consciously or unconsciously switch into 'research mode', possibly
perpetuating the selection of the same types of outcomes that they have drawn from or seen
measured in the past. It is not clear whether some outcomes are objectively 'better' than
others, but this two‐pronged identification of outcomes did substantially expand the number
and range of outcomes derived from the focus groups. The relative importance of different
types of outcomes to different stakeholders is established in Stage Three, through the Delphi
survey.

6.3. Reflexivity
In keeping with quality standards for reflexivity in qualitative research, I reflected on my active
role in the research process and the ways in which my personal background or perspectives may
have shaped the manner in which I collected, analysed and interpreted the data from this study.
I am not a health professional or a producer of consumer information related to vaccination, but
I believe communication can be designed and delivered in a way that can influence and shape
vaccination decision‐making and that research can be used to objectively evaluate these
impacts. I work closely with the Cochrane Consumers and Communication group, so I support
the informed involvement of patients in healthcare, and I am also an advocate for childhood
vaccination. It is possible that my perspective as a researcher in favour of vaccination may have
influenced the manner in which I interpreted the data or the implications for future research
and practice which I have drawn.

6.4. Next steps
Translating the data themes, which described experiences, into concrete research outcomes
was necessary so they could be integrated with other outcomes identified from research
literature and considered as a whole for COS prioritisation.
In Chapter 6, I first describe the development of a preliminary taxonomy of outcomes for
vaccination communication, based on the outcomes derived from trials (mapped in Chapter 4)
and broader health communication literature not specifically related to vaccination. Then I
apply this preliminary taxonomy of vaccination communication outcomes to the list of
outcomes translated from the focus groups, as a framework for analysis. Through this analysis, I
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compare the outcomes raised by parents and those raised by professionals, and identify gaps
where the preliminary taxonomy needed to be expanded to incorporate outcomes derived from
the focus groups. In Chapter 7, I describe the integration of the focus group outcomes with the
research literature outcomes, producing a comprehensive taxonomy of outcomes that
potentially could be measured to evaluate vaccination communication.
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Chapter 6: Comparing and categorising
outcomes raised by parents and health
professionals for integration with
outcomes from research literature
1. Abstract
1.1. Background
To determine whether a vaccination communication intervention is ‘effective’ (i.e. results in a
positive change in desired outcomes), it is necessary to not only measure outcomes that
indicate how the intervention operates, but also to establish which outcomes are important to
the different people impacted by the intervention. Therefore, this chapter takes a closer look at
the outcomes raised by parents and professionals in Chapter 5. By systematically comparing and
categorising them, I explore what makes vaccination communication 'effective' to parents and
to professionals.

1.2. Methods
I used a modified framework analysis approach to conduct the comparisons between outcomes
raised by parents and professionals, and between focus group and research literature
outcomes. First, I conducted a targeted literature search of health communication literature
that was not focused on vaccination, extracting outcomes relevant to vaccination
communication. I combined these outcomes with the vaccination communication outcomes
identified from trials and mapped in Chapter 4, forming a preliminary taxonomy of outcomes
derived from research literature. The preliminary taxonomy had seven overarching outcome
categories. (This process is outlined in this chapter, but is described in detail in Chapter 7.)
I then coded the outcomes raised by parents and professionals in Chapter 5 according to the
outcome categories from the preliminary taxonomy. I formed matrix charts for each outcome
category, using separate columns to chart the outcomes raised by parents and those raised by
professionals. Where new outcomes were raised by the focus group participants that did not fit
into the preliminary taxonomy, I recorded these separately.
I used the charts to compare the outcomes raised by parents with those raised by professionals,
and to facilitate interpretation of these stakeholder's views of 'effective' communication.
Finally, I assessed the gaps and points of overlap between the outcomes raised by the focus
groups overall and those derived from the research literature.
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1.3. Results
The trial and health communication literature outcomes were organised into a preliminary
taxonomy with seven overarching outcome categories: knowledge or understanding, attitudes
or beliefs, decision‐making, vaccination status and behaviours, health status and well‐being,
community participation and cost. By applying the preliminary outcomes taxonomy categories
to the list of outcomes from the focus groups, I established that the two outcome categories
discussed most often by both parents and professionals were related to attitudes or beliefs and
decision‐making. Only professionals mentioned outcomes associated with vaccination status
and behaviours. Over a third of the focus group outcomes were not present in the preliminary
taxonomy of outcomes.

1.4. Discussion
Based on the types of outcomes they raised in the focus group discussions, 'effective'
communication for parents is communication that impacts on and improves their feelings
towards vaccination and supports their decision‐making processes. They are less concerned
with whether communication leads them to vaccinate their children. Professionals, however,
view 'effective' communication in more varied ways. While they clearly aim to impact
vaccination status or behaviours through communication, the outcomes they raised suggest
that they are also concerned with communication's effects on the attitudes and decision‐making
experiences of parents.

2. Background and objectives
When outcomes are selected by researchers without input or consultation with stakeholders,
there is a risk that the evidence that is generated will not be relevant or meaningful for the
people who are actually impacted by the intervention. Therefore, in this chapter, I examine and
compare the outcomes raised by focus group participants (Chapter 5) to explore what makes
vaccination communication 'effective' to parents and to professionals.
This chapter also acts as a bridge between the identification of potential vaccination
communication outcomes from different sources and their integration into a comprehensive
taxonomy of all the outcomes that could be measured to evaluate vaccination communication.
The outcomes translated from the focus group discussions are, at this point, expressed in the
same format and language as outcomes from research literature. However, combining them
uncritically would waste a valuable opportunity to illuminate areas where research outcomes do
or do not capture aspects of effective communication, as defined by the focus group
participants.
Therefore, the three related objectives of Chapter 6 were:
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To identify additional outcomes from health communication research literature and
combine them with the trial outcomes to form a preliminary taxonomy of outcomes
derived from research literature;



To explore what makes vaccination communication 'effective' to parents and
professionals by comparing the outcomes that they have raised in discussions about
their experiences and perspectives;



To determine key similarities and differences between the outcomes raised by parents
and professionals and those measured in research literature.

3. Methods
The analysis method used in this chapter was a modified form of the framework approach,
which can be used for analysis of primary data (Ritchie & Spencer, 1994)(Ritchie 1994) or
synthesis of secondary data (Barnett‐Page & Thomas, 2009). The framework approach was
developed for use in applied policy research and is suited for qualitative research that involves
analysis and comparison between separate cases (e.g. parents and professionals) (Srivastava &
Thomson, 2009). It uses a structured and explicit analytical process that is relatively transparent
(Pope, Ziebland, & Mays, 2000). In framework analysis, data are coded according to an existing
framework and then organised into matrix charts by case and code in order to facilitate
comparisons and interpretations (Gale, Heath, Cameron, Rashid, & Redwood, 2013).
Typically, the framework approach involves five steps: familiarisation; identification of a
thematic framework; indexing; charting; and mapping and interpretation (Ritchie & Spencer,
1994). However, these steps are not intended to be prescriptive or mechanical (Ritchie &
Spencer, 1994), so I adapted the process to suit my data and study purpose. The modified
framework approach I used comprised three steps: 1) developing a thematic framework, 2)
indexing and charting, and 3) mapping and interpretation. Below, I will describe my modified
approach and the process involved in each step.

3.1. Step 1: Developing a thematic framework (the preliminary taxonomy of
outcomes)
I did not require further familiarisation with the focus group outcomes, after the extensive
Chapter 5 analysis process that led to their identification, so my framework analysis approach
skipped this typical first step and began with the development of a thematic framework to
structure my analysis of the outcomes. The framework for analysis can be developed inductively
(Ritchie & Spencer, 1994) or selected a priori from existing models (Carroll, Booth, & Cooper,
2011; Carroll, Booth, Leaviss, & Rick, 2013), as long as it provides a way to conceptually relate
key elements or themes relevant to the data.
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In this case, I developed a framework for the analysis of the focus group outcomes based on the
outcomes measured in research literature because I wanted to situate the outcomes raised by
participants within the existing research‐based landscape of outcomes for vaccination
communication. I augmented the list of outcomes from vaccination communication trials
(identified and mapped in Chapter 4) with a selected review of other health communication
literature that was not focused on vaccination. Vaccination communication is a subset of the
larger field of health communication, which includes any message or interaction related to
improving or managing aspects of individual, community or public health (Hill, Lowe, & Ryan,
2011; Suggs, McIntyre, Warburton, Henderson, & Howitt, 2015) (Figure 6.1). This suggests that
there would also be considerable overlap in relevant outcomes for these interventions.
Figure 6.1: Overlap between health communication and childhood vaccination
communication interventions

EXAMPLES OF HEALTH
COMMUNICATION
‐ genetic counseling
‐ health promotion for
smoking cessation
‐ interventions to improve
informed consent
‐ disease self‐management

‐ sex education

‐ reminders to attend
screening appointments
‐ instructions about
medicines use

‐ medication
packaging
‐ patient
advocacy

‐ hospital discharge instructions
‐ consumer empowerment
strategies

EXAMPLES OF
CHILDHOOD VACCINATION
COMMUNICATION

‐ community
vaccination events
‐ communication skills
training for providers

‐ patient‐held medical
records

‐ vaccination reminders
‐ translators for vaccination
consultations

‐ antenatal education classes
‐ online parenting
forums about
vaccination

‐ self‐help groups

‐ vaccination decision
aids

‐ peer support for
chronic disease
‐ self‐care
skills
training

‐ community participation
in vaccination research

‐ mass media campaigns for
vaccination
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I identified additional relevant outcomes from the general health communication literature in
two ways. First, I looked to an existing taxonomy of outcomes for health communication
interventions that had been developed by the Cochrane Consumers and Communication group
(CCC) (Cochrane Consumers and Communication, 2012). I compared the CCC taxonomy of
outcomes with the Trial Outcomes Map to identify communication‐related outcomes from the
CCC taxonomy that could potentially measure the effects of vaccination communication. New
outcomes were discussed and agreed with SH and RR before being added to those included in
the Map.
The second source for additional health communication outcomes was a targeted literature
search. This search strategy was informed by comparison between the vaccination
communication interventions taxonomy (Chapter 2) and the Trial Outcomes Map. The purposes
of the interventions indicated areas where potential outcomes should exist (e.g. interventions
to remind or recall should impact appointment attendance), so if there were no corresponding
outcomes in the Map, this was noted as a gap. I then conducted targeted searches of the
broader health communication literature to identify outcomes to fill these gaps. The two main
gaps identified were related to decision‐making and community engagement interventions, so
the search focused on these health communication topics.
Using constant comparison to develop thematic categories (Pope et al., 2000), I organised the
outcomes from vaccination communication trials and the newly identified outcomes from the
CCC taxonomy and targeted health communication literature search into a preliminary
taxonomy of vaccination communication outcomes. These methods are explained in greater
detail in Chapter 7, where the results from all of Stage Two are pulled together in a published
paper which describes the development of the outcomes taxonomy.

3.2. Step 2: Indexing and charting
Indexing is the process of applying the themes from the framework to the data; essentially, this
is a form of qualitative coding (Gale et al., 2013). Charting involves reorganising the data
according to the structure of the framework and forming charts (Pope et al., 2000). The data set
that I was indexing was the list of outcomes raised by parents and by professionals, identified in
Chapter 5. For this analysis, all the professional outcomes were combined, whether they were
translated from data themes or directly raised in the discussions. I combined the indexing and
charting steps for this framework analysis because the focus group outcomes were not a large
body of primary textual data, such as interview or focus group transcripts. It was therefore
straightforward to index the focus group outcomes directly into charts based on the outcome
categories from the preliminary taxonomy.
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I developed separate charts, each corresponding to an outcome category from the preliminary
taxonomy (knowledge or understanding; attitudes or beliefs; decision‐making; vaccination
status and behaviour; health status and well‐being; community participation; cost). The left
column of the chart listed the outcomes identified in the preliminary taxonomy. In the centre
column, I charted the outcomes raised by parents against the respective preliminary taxonomy
category that best fit the data. I did the same with the professional outcomes in the right
column of the chart. Blank areas in the parent or professional columns indicated outcomes from
the preliminary taxonomy that were not raised by the focus groups. At the bottom of each
chart, I added a section for any new outcomes raised in the focus groups that were not included
in the preliminary taxonomy. These new outcomes contributed to the revised comprehensive
taxonomy, which is presented in Chapter 7.

3.3. Step 3: Mapping and interpretation
In the mapping and interpretation step, the charts were used to "map the range and nature of
phenomena, create typologies and find associations between themes" (Pope et al., 2000, p.
116). The process was guided by the original research objectives, which were to compare the
outcomes raised by parents with those raised by professionals, and to compare the outcomes
from focus groups with those from the research literature. These comparisons informed my
interpretation of the key features of 'effective' communication for parents and for professionals
and contributed to the development of the comprehensive taxonomy of outcomes.

4. Results
4.1. The preliminary taxonomy of outcomes (framework for analysis)
The preliminary taxonomy of outcomes was developed based on the outcomes measured in
trials of vaccination communication interventions (Chapter 4) and outcomes derived from a
targeted analysis of health communication literature (e.g. evaluations of decision‐making and
community engagement or participation strategies). The details of the targeted literature search
are described in Chapter 7 (Section 2.1).
The preliminary taxonomy of outcomes had seven main outcome categories: knowledge or
understanding; attitudes or beliefs; decision‐making; vaccination status and behaviours; health
status and well‐being; community participation; and cost. Each category included a number of
different outcomes, conceptually grouped into outcome types. Table 6.1 presents an abridged
version of the preliminary taxonomy that shows outcome types but not broken down to the
level of specific outcomes. The full preliminary taxonomy appears in Chapter 6, Appendix A (p.
221) and it was this full version that was applied to the focus group outcomes as the framework
for analysis.
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Table 6.1: Preliminary outcomes taxonomy of outcomes derived from research literature
(abridged)
OUTCOME
CATEGORY

OUTCOME TYPES

Knowledge or  Acquisition of or change in knowledge or
understanding
understanding
 Retention of or ability to recall information
Attitudes or
beliefs

 Current or change in attitudes or beliefs
 Intention to vaccinate
 Reason for vaccination or undervaccination

 Currency of knowledge
 Intervention comprehension
 Trust
 Level of perceived support
 Evaluation of communication
intervention

Decision‐
making

 Attributes of the choice
 Decision‐related behaviour

 Attributes of the decision

Vaccination
status and
behaviours






 Missed opportunities
 Fidelity of the intervention

Vaccination uptake / coverage
Timeliness
Appointment attendance
Access and usage of vaccination information

Health status
 Level of well‐being, anxiety or stress
and well‐being
 Adverse health outcomes
Community
participation

 Level of participation
 Community coalition membership and
perceptions

Cost

process
 Decision‐related health
outcomes

delivery

 Reporting of adverse events
 Complaints and litigation
 Capacity and empowerment
 Vaccine program results
 Resources

 Cost or cost‐effectiveness

4.2. Framework analysis results
The objectives of the analysis were to explore what makes vaccination communication
'effective' to parents and professionals by comparing the outcomes they raised in discussions,
and to determine key similarities and differences between the outcomes raised in focus groups
and those measured in the research literature.
In this section, I present each outcome category chart in turn, featuring the outcomes from the
preliminary taxonomy on the left, the outcomes raised by parents in the middle in light green,
and the outcomes raised by professionals on the right in dark green. Outcomes raised by both
groups appear in both columns but are shaded light blue. For each chart, I describe first the key
similarities and then the differences between the outcomes raised by parents and professionals.
I then describe the points of congruence and divergence between the focus group outcomes
and those derived from the research literature.
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4.2.1. Explanation of Chart 1: Knowledge or understanding
4.2.1.1.
Comparison of outcomes by stakeholder group
Most of the outcomes related to knowledge or understanding that were discussed by parents
were also discussed by the health professionals (Chart 1). For instance, both groups mentioned
the healthcare provider's level of knowledge, and both discussed the clarity or accessibility of
the intervention design.
Parents talked about the degree to which they sought or avoided information about
vaccination. This is a potentially measurable outcome which was not mentioned by the
professionals. The professionals identified more specific outcomes in this category than the
parents, such as provider knowledge about communication issues and information sources,
having up‐to‐date knowledge, and community knowledge about vaccination services. Notably,
while both groups specifically mentioned provider knowledge, only the professionals also
mentioned parent knowledge.
4.2.1.2.
Comparison of outcomes from preliminary taxonomy and focus groups
The preliminary taxonomy and the focus group data both included some outcomes related to
specific types or topics of knowledge, such as knowledge about vaccines, the schedule, services
and diseases. However, some knowledge topics were unique to the taxonomy (e.g. infant care,
immunisation guidelines) and others were only mentioned in the focus groups (e.g. knowledge
about judging information quality or finding information). While the preliminary taxonomy did
not differentiate between parent, provider, and community knowledge, these distinctions were
made explicit in the focus groups.
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Chart 1: Knowledge or understanding
Preliminary taxonomy
outcomes
Acquisition of or change in
knowledge or understanding
 About vaccine‐preventable
diseases
 About risks, contraindications
or side effects of vaccination
or specific vaccines
 About vaccination schedule

Outcomes raised by
parents

Outcomes raised by
professionals

 Provider knowledge about
vaccination, schedule,
diseases

 Provider knowledge about
vaccination, schedule, diseases

 Parent knowledge of vaccine
schedule
 Knowledge and awareness of
vaccination services

 About vaccination services or
availability
 About infant care or child
health issues
 About available options
 About immunisation guidelines
and delivery options
 About communication
practices or methods
Retention of or ability to recall
information
 Recall performance
Currency of knowledge
 Of new diseases or vaccines
Intervention comprehension
 Clarity of message, readability
of written information
NEW OUTCOMES (not present in
preliminary taxonomy)

COLOUR KEY:

 Provider knowledge about
communication issues

 Being up‐to‐date with
knowledge
 Clarity of intervention
 Accessibility or readability
of intervention
 Knowledge about judging
information quality
 Knowledge about where
and how to find relevant
information
 Level of information seeking
or avoidance

Raised by parents

 Clarity of intervention
 Accessibility or readability of
intervention
 Knowledge about judging
information quality
 Knowledge about where and
how to find relevant
information
 Community awareness about
available vaccination services
and organisations
 Provider knowledge about how
to find additional information

Raised by professionals

Raised by both

4.2.2. Explanation of Chart 2: Attitudes or beliefs
4.2.2.1.
Comparison of outcomes by stakeholder group
In the 'attitudes or beliefs' outcome category (Chart 2), there were many points of congruence
between the outcomes that were raised by parents and professionals. The topic with the
greatest degree of overlap between groups was the evaluation of the intervention – specifically
outcomes about the acceptability of the intervention and satisfaction with the intervention
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acceptability, delivery, content, cultural appropriateness and the quantity of the information.
Both groups also mentioned attitudes about vaccines and side effects, trust in the
communicator or provider, confidence in the communicator/provider's skills and knowledge,
and parent confidence in their ability to vaccinate their child or children according to the
schedule.
Attitudes or beliefs was an outcome category that parents discussed in detail, raising more
potential outcomes than the professionals. The parents alone mentioned outcomes about
several specific types or topics of attitudes (e.g. about diseases, pain of vaccine delivery and
vaccine safety) and aspects of the intervention itself (e.g. perceived quality and accuracy of the
intervention, satisfaction with the intervention timing and format, patient‐centredness of the
encounter, and parent perceptions of the communicator/provider's knowledge). Parents
specifically discussed their own confidence in their abilities to find and judge the quality of
information, which echoes the knowledge or understanding outcomes about the same issues.
Some of the outcomes raised only by professionals were focused specifically on the provider's
experience, such as provider satisfaction with intervention timing, provider self‐efficacy and
confidence in communication skills and knowledge. Other outcomes unique to the professional
discussions were intention to vaccinate, vaccine acceptance and hesitancy, and the political
acceptability of the intervention.
4.2.2.2.
Comparison of outcomes from preliminary taxonomy and focus groups
Both the preliminary taxonomy and the focus groups included outcomes about some types of
attitudes (e.g. about vaccine safety or side effects), intention to vaccinate, trust, and perceived
level of support provided to parents. The greatest degree of overlap between outcomes from
the preliminary taxonomy and the focus groups was around evaluation of the intervention.
However, the focus group participants also raised several new outcomes about the intervention,
particularly around perceptions about the intervention and the person delivering the
intervention. The focus groups also raised new outcomes about parent and provider self‐
confidence and self‐efficacy. None of the focus groups discussed any outcomes related to
'reason for vaccination or undervaccination', which was included in the taxonomy.
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Chart 2: Attitudes or beliefs
Preliminary taxonomy
outcomes
Current or change in attitudes
or beliefs
 About vaccination in general
or specific vaccine/s
 About vaccine safety or side
effects

Outcomes raised by parents

 Attitudes or concerns about
vaccination or vaccines
 Attitudes or concerns about
reactions or side effects
 Attitudes or concerns about
vaccine safety

Outcomes raised by
professionals
 Attitudes or concerns about
vaccination or vaccines
 Attitudes or concerns about
reactions or side effects

 About perceived necessity of
vaccines
 About health system
 About communication
interventions
Intention to vaccinate
 Self‐reported intention to
vaccinate
 Self‐reported likelihood of
immunising on time
Evaluation of communication
intervention
 Attitudes or beliefs about the
intervention
 Perceived effectiveness of the
intervention
 Acceptance/acceptability of
intervention
 Preference for intervention
format or timing
 Satisfaction with the
information provided

 Satisfaction with intervention
delivery
 Patient centredness of
encounter
 Satisfaction with intervention
design
Trust
 In institutions / services /
providers (e.g. survey
questions asking about
feelings of trust)
Reason for vaccination or
undervaccination
 Perceived barrier/s to
vaccination
 Reason for choosing to
vaccinate
 Reason for choosing not to
vaccinate

 Intention to vaccinate

 Acceptability of intervention
content and/or design
 Satisfaction with timing of
intervention delivery
 Satisfaction with intervention
topic and content
 Satisfaction with quantity of
information
 Satisfaction with intervention
delivery
 Patient‐centredness of
encounter
 Satisfaction with intervention
format

 Acceptability of intervention
content and/or design
 Provider satisfaction with
timing of intervention
 Satisfaction with intervention
topic and content
 Satisfaction with quantity of
information
 Satisfaction with intervention
delivery

 Trust in
communicator/provider

 Trust in
communicator/provider
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Preliminary taxonomy
outcomes
 Reason for changing mind
about vaccination
Level of perceived support

Outcomes raised by parents

Outcomes raised by
professionals

 Perceived support given by
communicator/ provider

 Perceived support given by
communicator/ provider

 Cultural appropriateness of
intervention
 Confidence in ability to stay
on schedule (behavioural
control/self‐efficacy)
 Confidence in
communicator/provider's
skills and knowledge
 Attitudes or concerns about
diseases
 Attitudes or concerns about
pain of vaccine delivery
 Confidence in efficacy or
safety of vaccinations
 Perceived quality of
intervention content
 Perceived accuracy of
intervention content
 Perceived knowledge of
communicator/provider
 Confidence in ability to find or
understand information
 Confidence in ability to judge
information quality

 Cultural appropriateness of
intervention
 Confidence in ability to stay
on schedule (behavioural
control/self‐efficacy)
 Confidence in
communicator/provider's
skills and knowledge
 Vaccine acceptance

 To seek vaccination
 To undertake necessary
lifestyle or other changes
NEW OUTCOMES (not present
in preliminary taxonomy)

COLOUR KEY:

Raised by parents

 Vaccine hesitancy
 Political acceptability of
intervention
 Provider confidence in their
own communication skills
 Provider confidence in their
own knowledge
 Provider communication skills
self‐efficacy

Raised by professionals

Raised by both

4.2.3. Explanation of Chart 3: Decision‐making
4.2.3.1.
Comparison of outcomes by stakeholder group
There was a relatively high degree of congruence between the decision‐making outcomes raised
by parents and professionals (Chart 3). Both groups mentioned aspects of risk perception, clarity
of personal values, and the pressure of social norms. They also both addressed attributes of the
decision‐making process, such as satisfaction with, control over and degree of involvement in
the process, as well as the amount and appropriateness of decision support.
Confidence to make the decision or to participate in the decision‐making process was discussed
by both groups, but in slightly different ways which reflected their different perspectives.
Parents mentioned their own confidence in their decision‐making ability, while the
professionals noted the outcome 'parent behavioural control/self‐efficacy to make decisions',
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related to the parent confidence outcome but potentially assessed from their alternate
perspective. The professionals also mentioned provider confidence in their ability to participate
in decision‐making with parents, and the parents added confidence in their planned decision.
One outcome raised only by parents was the perceived influence of the intervention on their
decision, while professionals alone mentioned shared decision‐making and decision regret (both
anticipated and actual). Professionals also brought up outcomes related to how parents feel
during and after the decision, such as feeling important and valued, or proactive.
4.2.3.2.
Comparison of outcomes from preliminary taxonomy and focus groups
Most of the outcomes derived from focus group aligned with the preliminary taxonomy's
outcomes with respect to the choice or the decision‐making process. However, there were few
outcomes mentioned in the focus groups that were associated with decision‐related behaviour
or decision‐related health outcomes. The outcomes in this section of the preliminary taxonomy
were derived primarily from a large existing body of decision‐making research (Elwyn et al.,
2009; Sepucha et al., 2013; Stacey et al., 2012), though many of them were not found in the
vaccination‐specific literature. This may account for some of the outcomes in the taxonomy that
were not discussed in the focus groups, such as adherence to choice, which might be more
applicable to decision‐making in relation to treatments or screening. Other outcomes appearing
only in the preliminary taxonomy were perceived outcome efficacy, congruence between
professional values and consumer choice, proportion undecided, informed consent, actual
choice and implementation of preferred choice. New outcomes from the focus groups included
confidence in the planned decision, anticipated regret, perceived control over the process and
the influence of the intervention on the decision taken.
Chart 3: Decision‐making
Preliminary taxonomy
outcomes

Outcomes raised by
parents

Outcomes raised by
professionals

 Perceived risk and
severity of diseases
 Perceived risk of side
effects or pain

 Perceived risk and severity of
diseases
 Perceived risk of side effects or
pain

 Clarity of values

 Clarity of values

Attributes of the choice
 Accuracy of perceived risk

 Value congruence with chosen
option
 Clarity of values
 Perceived behavioural control
 Perceived subjective norm

 Parent behavioural control/self‐
efficacy to make decisions
 Subjective norm
(perceived social
pressure to engage in
behaviour)

 Subjective norm (perceived
social pressure to engage in
behaviour)

135

Chapter 6 – Comparing and categorising outcomes

Preliminary taxonomy
outcomes

Outcomes raised by
parents

Outcomes raised by
professionals

 Confidence in decision‐
making ability

 Provider confidence in ability to
participate in shared decision‐
making

 Perceived outcome efficacy
 Confidence to engage in shared
decision making
 Congruence between
professional values and consumer
choice
Attributes of the decision process
 Decisional conflict

 Decisional conflict

 Patient‐practitioner
communication
 Participation in decision‐making
 Proportion undecided
 Decision satisfaction (with the
choice, process, or preparation
for decision‐making)
 Decision support provided

 Participant’s perceptions of who
made the decision/s (e.g.
assessment of whether the
decision was shared/not shared)

 Satisfaction with the
decision‐making process

 Satisfaction with the decision‐
making process

 Amount and
appropriateness of
decision support
received
 Satisfaction with
decision support
 Degree of involvement
in the decision‐making
process

 Amount and appropriateness of
decision support received

 Degree of involvement in the
decision‐making process
 Shared decision‐making

 Informed consent
Decision‐related behaviour
 Choice (actual choice
implemented or preferred
option)
 Adherence to chosen option
 Implementation of preferred
choice
Decision‐related health outcomes
 Decision anxiety
 Depression
 Regret

 Regret with decision made

 Confidence

 Confidence in decision made

 Self efficacy
NEW OUTCOMES (not present in
preliminary taxonomy)

 Perceived control over
decision‐making process
 Confidence in planned
decision
 Perceived influence of
intervention on decision
taken

 Perceived control over decision‐
making process
 Anticipated regret
 Parents feeling important or
valued in a communication
encounter
 Parents feeling proactive or like
they've taken a positive step
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COLOUR KEY:

Raised by parents

Raised by professionals

Raised by both

4.2.4. Explanation of Chart 4: Vaccination status and behaviours
4.2.4.1.
Comparison of outcomes by stakeholder group
There was very little congruence between the outcomes raised by parents and professionals in
this category because parents hardly mentioned any vaccination status or behaviour outcomes
(Chart 4). The two outcomes that were raised by both parents and professionals were timeliness
and continuity of the provider.
The one outcome mentioned only by parents was about their perceptions of the competence of
the communicator/provider. As with many of the parent outcomes described in other charts,
this outcome deals with a potentially objective concept (provider competence) assessed
through the lens of the parent experience. Most of the other focus group outcomes in this
category were raised only by the professionals.
4.2.4.2.
Comparison of outcomes from preliminary taxonomy and focus groups
In focus groups, the professionals discussed at least one outcome associated with each outcome
type from the preliminary taxonomy. However, the taxonomy also included a number of specific
ways to assess vaccination uptake or coverage and appointment attendance which the
professionals did not mention specifically.
Continuity of the provider did not appear in the taxonomy but was discussed by both parents
and professionals, and the professionals also added the return rate of vaccination consent cards
as a measure of vaccination uptake. The professionals also mentioned two additional outcomes
associated with access to or usage of the intervention that were not present in the preliminary
taxonomy: source of vaccination information and impact or reach of intervention.
Chart 4: Vaccination status and behaviours
Preliminary taxonomy
outcomes
Vaccination uptake / coverage

Outcomes raised by
parents

Outcomes raised by
professionals
 Uptake or coverage

 Number / proportion of study
participants:
 Number of children brought up
to date
 Proportion of eligible children
receiving specific vaccine
 Receipt of specific / any vaccine
 Number of vaccines received
per child
 Rate of vaccine refusal or non‐
medical exemption

 Number of vaccines delivered
 Exemption rate
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Preliminary taxonomy
outcomes

Outcomes raised by
parents

Outcomes raised by
professionals

 Timeliness / on‐time
vaccination

 Timeliness / on‐time vaccination

Timeliness
 Receipt of vaccine/s within
recommended timeframe for
each vaccine
 Time to vaccination (number of
days spent not up to date)
 Probability of reaching one year
without each immunisation
Appointment attendance

 Time spent undervaccinated

 Kept appointments

 Attendance at appointments or
health facilities

 Missed / cancelled
appointments
 Number of appointments
scheduled or attended per child
 Timeliness of well‐child visits
 Attendance at >x number of
appointments in a period
 Number of children attending
health centre in a certain
period
Access and usage of vaccination
information
 Use of intervention or services

 Use and reach of information or
intervention

Missed opportunities
 Rate of missed opportunities
 Rate of captured opportunities
(number of eligible visits where
vaccine was administered)
 Rate of vaccination orders for
inpatients
Fidelity of the intervention
delivery
 Adherence of interventionists
to delivery method
 Competence of interventionists
NEW OUTCOMES (not present in
preliminary taxonomy)

 Missed/captured opportunities
to discuss, plan or deliver
vaccination

 Perceived competence of
communicator/provider
 Continuity of provider

 Continuity of provider
 Vaccination consent card return
rate
 Source of vaccination
information
 Impact or reach of intervention

COLOUR KEY:

Raised by parents

Raised by professionals

Raised by both
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4.2.5. Explanation of Chart 5: Health status and well‐being
4.2.5.1.
Comparison of outcomes by stakeholder group
Few outcomes from the health status and well‐being category were discussed in the focus
groups (Chart 5), but parents and professionals both mentioned anxiety or stress as a result of
the communication intervention or the vaccination experience.
Parents did not discuss any outcomes that were not also raised by the professionals.
Professionals alone also noted the potential for unintended impacts from the intervention and
the more indirect long‐term outcome of death from vaccine‐preventable diseases.
4.2.5.2.
Comparison of outcomes from preliminary taxonomy and focus groups
Most of the congruence between the preliminary taxonomy and the focus group outcomes
occurred around outcomes related to adverse impacts of the intervention or vaccination. The
other outcome that arose in both the taxonomy and the focus groups was vaccine‐preventable
disease mortality.
The focus group participants did not address taxonomy outcomes related to reporting of
adverse events or complaints and litigation, and they did not raise any new outcomes in this
category.
Chart 5: Health status and well‐being
Preliminary taxonomy
outcomes
Level of well‐being, anxiety or
stress
 Related to communication
intervention
 Related to vaccination

Outcomes raised by
parents

Outcomes raised by
professionals

 Anxiety or stress related to
intervention
 Anxiety or stress related to
vaccination

 Anxiety or stress related to
intervention
 Anxiety or stress related to
vaccination

 Related to diseases
 Related to communication
intervention delivery
Adverse health outcomes

 Unintended impacts of
interventions

 Related to vaccination
 Related to diseases

 Deaths from vaccine‐
preventable diseases

Reporting of adverse events
 Related to intervention
 Related to vaccination
Complaints and litigation
 Related to intervention
NEW OUTCOMES (not present in
preliminary taxonomy)

COLOUR KEY:

Raised by parents

Raised by professionals

Raised by both
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4.2.6. Explanation of Chart 6: Community participation
4.2.6.1.
Comparison of outcomes by stakeholder group
Focus groups with parents did not bring up any outcomes that fit into the taxonomy category of
community participation (Chart 6). Professionals raised only a few outcomes in this category,
largely related to assessing the functionality of vaccination‐related community organisations
and committees (e.g. whether plans are implemented as intended, number of community
organisation meetings). The other outcomes they mentioned were the degree of community
outreach and involvement in intervention design and delivery and the degree to which parents
feel supported by their communities.
4.2.6.2.
Comparison of outcomes from preliminary taxonomy and focus groups
The two outcomes just mentioned, about community involvement in the intervention and
community support for parents, are the only outcomes raised by focus group participants that
overlapped with the taxonomy.
As with the decision‐making category, this preliminary taxonomy category was populated
largely from health communication literature not specific to vaccination, after being identified
as a gap in the vaccination communication literature (described earlier in this chapter).
Outcomes in this area are rarely measured in vaccination communication intervention studies,
despite many interventions targeting community participation. This may be because it is difficult
to organise controlled trials or other evaluative studies of such multi‐faceted and large‐scale
interventions (Sanson‐Fisher, Bonevski, Green, & D'Este, 2007).
While most of the outcomes in the preliminary taxonomy were not discussed by participants, all
the committee functionality outcomes mentioned by the professional participants were new to
the taxonomy.
Chart 6: Community participation
Preliminary taxonomy outcomes

Outcomes
raised by
parents

Outcomes raised by
professionals

Level of participation
 In vaccination‐related events or activities
 In intervention design

 Degree of outreach or
engagement in intervention
design and delivery

 In program delivery
 In research
 In health care policy making or priority‐
setting
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Preliminary taxonomy outcomes

Outcomes
raised by
parents

Outcomes raised by
professionals

 In any stages of a community‐directed
coalition or program
 In community coalition or program planning
/ delivery advisory group
 In program management
Community coalition membership and
perceptions
 Number of participants from community /
attendance rates
 Diversity of membership
 Member perceptions that coalition is
representative of community
 Member perceptions of influence in
coalition decision making
 Member satisfaction with group functioning
and achievements
 Member confidence in coalition's ability to
affect issue
 Member perceptions of group dynamics
 Perceived benefits and challenges of
membership
 Perceived effectiveness of coalition
leadership
 Quality and frequency of communication
between coalition staff, members, and
general community
Capacity and empowerment
 Perceived ability of the community to
organise itself to solve problems
 Individual perception of influence or control
over decisions and activities undertaken by
the community
 Perceived knowledge and skill development
facilitated by program
 Perceived participation competence
 Social inclusion

 Parents feeling supported by
their community

Vaccine program results
 New programs, services, and practices that
were facilitated by collaborative
partnerships
 Policy changes to which collaborative
partnerships contributed
 Number of organisations or groups
interconnected
 Creation of new collaborations or entities
 Involvement of local leaders in programs
Resources
 Resources mobilised by / for program
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Preliminary taxonomy outcomes

Outcomes
raised by
parents

 Scaling up/down
NEW OUTCOMES (not present in preliminary
taxonomy)

COLOUR KEY:

Raised by parents

Outcomes raised by
professionals

 Functionality of community
vaccination organisations
 Whether plans are
implemented as intended
 Number of house visits by
community health workers
 Number of meetings of
community organisations
 Number visits to health
facilities by ward committees

Raised by professionals

Raised by both

4.2.7. Explanation of Chart 7: Cost
4.2.7.1.
Comparison of outcomes by stakeholder group
There was limited overlap in the category for outcomes related to cost (Chart 7), with the only
shared outcome between parents and professional focus groups being the time taken to deliver
or receive vaccination communication interventions.
The parents did not raise any additional cost‐related outcomes, which may not be particularly
surprising because Australian childhood vaccinations are provided free of charge in most
instances and all the parents sampled were Australian. The professionals alone mentioned
other outcomes such as costs and resource use for intervention design and delivery, and cost‐
effectiveness of the intervention.
4.2.7.2.
Comparison of outcomes from preliminary taxonomy and focus groups
Nearly all of the specific cost‐related outcomes in the preliminary taxonomy were discussed by
some focus group participants. The only outcomes unique to the taxonomy were the cost or
cost‐effectiveness of accessing vaccination itself and of evaluating the intervention. Focus group
participants did not raise any new outcomes in this category.
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Chart 7: Cost
Preliminary taxonomy
outcomes

Outcomes raised by
parents

Outcomes raised by
professionals

Cost or cost‐effectiveness
 Of receiving intervention

 Cost or resource use of
intervention
 Cost‐effectiveness of
interventions

 Of accessing vaccination
 Of delivering intervention (e.g.
per‐visit time required for
delivery)
 Of designing or developing
intervention
 Of evaluating intervention
NEW OUTCOMES (not present in
preliminary taxonomy)

COLOUR KEY:

 Time taken to
deliver/receive
intervention

Raised by parents

 Time taken to deliver/receive
intervention
 Resource availability for
intervention design and delivery

Raised by professionals

Raised by both

5. Discussion
5.1. Summary of findings
This chapter presented an analysis and comparison of the vaccination communication outcomes
derived from different sources, prior to their integration into a comprehensive taxonomy. By
identifying additional outcomes from the health communication literature and combining these
with the outcomes from vaccination communication trials, I developed a preliminary outcomes
taxonomy derived from research literature. I applied this preliminary taxonomy as a framework
for the analysis of the focus group outcomes raised in Chapter 5, in order to explore the
differences and similarities between the outcomes raised by parents and by professionals, and
to compare those derived from the focus groups and from the research literature.
The categories in which there was the highest degree of overlap of outcomes raised by parents
and professionals were attitudes or beliefs and decision‐making. They had very little overlap in
their discussion of community participation outcomes or outcomes related to vaccination status
and behaviours. The types of outcomes that were unique to the parent discussions were largely
concerned with their personal experiences of vaccination decision‐making, such as confidence
in their abilities to find and judge information, their feelings and views about the
communication encounter itself, and their perceptions about the provider's knowledge or
competence. The professionals discussed more outcomes than the parents, including a broader
range of health systems‐related outcomes, such as cost‐effectiveness of the intervention and
appointment attendance. Professionals raised more outcomes associated with vaccination
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status and behaviour than the parents, who hardly mentioned any outcomes in this category.
Notably, the two outcome categories discussed most frequently by both groups were the same:
attitudes or beliefs and decision‐making.
The outcome category charts produced by this analysis formed the basis of the systematic
integration of all potential outcomes from literature and stakeholder sources into the
comprehensive taxonomy (Chapter 7).

5.2. Comparing parent and professional outcomes to explore how they think
about 'effective' communication
The outcomes analysed in this chapter were derived from focus groups where parents and
professionals were asked to discuss their vaccination communication experiences – specifically,
what they felt made the communication they experienced effective or ineffective, or what they
felt the communication was trying to achieve. Therefore, it is possible to interpret the range and
types of outcomes raised from each group as an indication of what 'effective' vaccination
communication means to them.
Based on the outcomes they raised, effective vaccination communication, for parents, impacts
how they feel and how they make decisions – but not necessarily what they actually do. This is
supported by the data themes from Chapter 5 as well, which focused on aspects of the
experience such as anxiety, choice, trust and feelings during and after communication
encounters. The vast majority of the outcomes they raised (35 of 46 total outcomes) were
related to attitudes or beliefs and decision‐making. However, they raised only two outcomes
associated with actual vaccination behaviours or practices. Notably, parents were not at all
interested in their own knowledge levels about vaccination issues – the only types of knowledge
they mentioned were their provider's knowledge and their knowledge about finding and judging
information on their own.
Effective vaccination communication, for professionals, has more varied goals – no single
outcome category included more than 25% of the total outcomes (72) raised by professionals.
First, and perhaps obviously, the actual vaccination‐related behaviours that follow the parent's
decision‐making process were important to professionals, as were public health or health
systems concepts such as cost and health status. However, the analysis suggested that
professionals were conscious that parent attitudes and decision‐making were key areas to
influence in order to achieve these external goals: like the parents, the professionals raised the
most outcomes related to these two categories. The two professional data themes from
Chapter 5 that related to professional perceptions of parents' experiences and the
communication encounter also support this interpretation. Professionals also raised many more
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outcomes associated with knowledge than the parents. This could indicate that some
professionals still think and operate according to a deficit model of knowledge, i.e. if parents are
educated and informed about vaccination then they will change their behaviour (Hill, Lowe, Liu,
& Santesso, 2011; Koh & Rudd, 2015). However, several of the knowledge outcomes raised by
professionals were actually focused on provider knowledge levels, which suggests a different
and perhaps more nuanced awareness of the importance of provider‐parent communication in
the parent decision‐making process (Légaré & Thompson‐Leduc, 2014; Makoul & Clayman,
2006).

5.3. Comparing focus group outcomes and research literature outcomes
The preliminary outcomes taxonomy included substantially more outcomes than were raised by
the focus groups. This was expected, because the addition of outcomes from the wider health
communication literature was intended to fill any apparent gaps in the outcomes from
vaccination communication trials. However, this meant that it was somewhat surprising that
over a third of the outcomes raised in the focus groups (36 of 92 total focus group outcomes)
did not appear in the preliminary outcomes taxonomy. This finding demonstrates the need for
and value of looking to stakeholders to identify outcomes based on their experiences, in
addition to identifying potential outcomes from research literature. Most of these new focus
group outcomes were related to attitudes or beliefs and knowledge. For example, the focus
group participants raised several outcomes associated with confidence: confidence in their
ability to find or judge the quality of information (both parents and providers), confidence in
their own knowledge and provider confidence in their communication skills. The new
knowledge outcomes they raised were similar and included knowledge about finding relevant
information and judging information quality. Several community participation outcomes related
to measuring the functionality of a vaccination‐related community health organisation were
also uniquely contributed by focus group participants.
One area where the focus groups discussed many outcomes, both new and corresponding with
existing outcomes in the preliminary taxonomy, was around the evaluation of the intervention.
Focus group outcomes in this category included satisfaction with and views about the
intervention, intervention usage or reach, assessment of the communicator, and accessibility
and acceptability of the intervention. The focus group emphasis on these outcomes led to the
addition of a new major outcome category, 'Intervention design and implementation', in the
final comprehensive taxonomy in Chapter 7.
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5.4. Strengths and limitations
A major strength of framework analysis used here is its transparent nature, which allows others
to understand and follow the process of analysis (Srivastava & Thomson, 2009). This analytical
transparency was important to help counter‐balance the highly interpretive process involved in
translating the focus group data into outcomes (Chapter 5). Framework analysis also provides a
structured and systematic way to compare complex phenomena (Srivastava & Thomson, 2009).
This was a key consideration when choosing a method for this analysis, because it would have
been difficult to reliably identify patterns and gaps by comparing disaggregated lists of
outcomes.
One potential limitation of this study was the fact that the outcomes raised by parents and
professionals were relevant to their experiences, but not necessarily those that were considered
'important to' or 'valued by' the stakeholders. Therefore, using these outcomes to make
inferences about stakeholders’ views on 'effective' communication is an interpretation that
may, in part, reflect researcher perspectives.

5.5. Next steps
Comparing the outcomes raised by parents and professionals facilitated interpretation of the
differences and similarities in the way these groups view 'effective' vaccination communication,
and the types of outcomes that could be measured to assess this communication. By
categorising the focus group outcomes according to the preliminary taxonomy of outcomes
from research literature, many of the taxonomy categories were confirmed as applicable and
relevant, while key gaps in the taxonomy were also highlighted.
In Chapter 7, the findings from the data chapters to this point are drawn together. The
secondary literature analysis of the health communication literature that contributed to the
preliminary taxonomy of outcomes is described in full, and the final integration of outcomes
from all examined sources are combined into a comprehensive taxonomy of outcomes that
could be measured to evaluate vaccination communication interventions.
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Chapter 7: What could be measured?
The comprehensive taxonomy of
outcomes for communication about
childhood vaccination
1. Introduction
This published paper1 draws together the research described in Chapters 4 through 6, compiling
all the outcomes identified from vaccination communication trials (Chapter 4), focus groups
(Chapter 5), and health communication literature more broadly (Chapter 6) into a
comprehensive taxonomy of outcomes. This taxonomy is the major output of Stage Two, and
establishes the range and nature of outcomes that could be measured to evaluate vaccination
communication interventions.

2. Manuscript authorship statement
I conducted all searches, comparative analyses, initial coding of secondary data, focus groups,
thematic analysis, translation to outcomes, and framework analysis described in this manuscript
with support, discussion and input from my supervisors SH and RR. All authors provided input
and feedback on draft versions of the taxonomy. I drafted this manuscript, and all authors
provided feedback on one or more drafts and approved the final version.
I conducted the research described in this manuscript and prepared the manuscript itself while
a team member on the Communicate to Vaccinate (COMMVAC) project (www.commvac.com).
This work was funded by the Research Council of Norway.
The appendix referred to in this manuscript is available on page 224.
The published manuscript begins on the next page.
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Abstract
Objectives: We present a comprehensive taxonomy of outcomes for childhood vaccination communication interventions. Adding to our
earlier map of trial outcomes, we aimed to (1) identify relevant outcomes not measured in trials, (2) identify outcomes from stakeholder
focus groups, and (3) organize outcomes into a taxonomy.
Study Design and Setting: We identified additional outcomes from nonvaccination health communication literature and through parent
and health care professional focus groups. We organized outcomes into the taxonomy through iterative discussion and informed by
organizational principles established by leaders in core outcome research.
Results: The taxonomy includes three overarching core areas, divided into eight domains and then into outcomes. Core area one is
psychosocial impact, including the domains ‘‘knowledge or understanding,’’ ‘‘attitudes or beliefs,’’ and ‘‘decision-making.’’ Core area
two is health impact, covering ‘‘vaccination status and behaviors’’ and ‘‘health status and well-being.’’ Core area three is community,
social, or health system impact, containing ‘‘intervention design and implementation,’’ ‘‘community participation,’’ and ‘‘resource
use.’’
Conclusion: To our knowledge, this taxonomy is the first attempt to conceptualize the range of potential outcomes for vaccination
communication. It can be used by researchers selecting outcomes for complex communication interventions. We will also present the
taxonomy to stakeholders to establish core outcome domains. Ó 2017 The Authors. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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What is new?
Key findings
 Taxonomy of outcomes identifies and organises all
potentially relevant outcomes for childhood vaccination communication.
 Outcomes reflect a range of different social
perspectives.
 Categorised into three core areas: psychosocial
impact, health impact, and community, social or
health systems impact.
What this adds to what was known?
 First known effort to identify the range of outcomes associated with vaccination communication
interventions.
 Outcomes derived not only from existing trials and
stakeholder consultation, but also through identifying and translating outcomes from the broader
health communication area.
 This is a new methodological approach for identifying potential outcomes for core outcomes
research, particularly in complex intervention
areas.
 This taxonomy is a tool for researchers and evaluators to help improve understanding and appropriate selection of vaccination communication
outcomes.
What is the implication and what should change
now?
 This taxonomy forms the basis for a forthcoming
international Delphi process to identify core
outcome domains for vaccination communication
interventions.
 Taxonomy development methods could be adopted
by researchers interested in progressing the understanding of outcomes for complex or communication-related interventions.

1. Introduction
1.1. Vaccination communication interventions
Communication about childhood vaccination is implemented around the world to generate and maintain demand
for routine vaccination and to promote large-scale vaccination campaigns [1e4]. Interest in communication has
grown with its emergence as a potentially effective strategy
to address vaccine hesitancy [5e9]. The term ‘‘vaccination
communication’’ includes many interventions with a number of aims or purposes: to inform or educate, remind or
recall, enhance community ownership, teach skills,

provide support, facilitate decision-making, and enable
communication [1,2]. Vaccination communication is
dynamic, involves multiple actors, operates at an individual
as well as a broad public health level, and is often delivered
in complex packages with multiple components [10].
Evidence from high-quality studies and systematic
reviews is necessary to inform implementation [11,12],
but determining how to evaluate the effects of these diverse
and often complex interventions is a significant challenge.
Given the variety of vaccination communication strategies,
it follows that there should be a similarly wide range of
potential outcomes, from socially oriented outcomes
related to communication and engagement to health status
and health service outcomes, such as vaccination status or
timely delivery [13]. But many of these relevant outcomes
are not being adequately assessed. In an earlier study,
we identified outcomes currently measured in trials of
vaccination communication interventions, finding that too
few concepts are measured in too many ways [14].
Most trials measure only vaccination-related end point
outcomes like vaccination status or coverage, making it
difficult to unpack how communication interventions work
or why they fail. Much has been written about the importance of measuring intermediate or process outcomes to
illuminate a complex intervention’s mechanism of action
or the ‘‘black box’’ between implementation and end point
impact [13,15e18]. Because current evidence for vaccination communication focuses on a few end points, without
measuring process outcomes, it is often not clear why an
intervention did or did not influence vaccination outcomes.
Our earlier assessment of trial outcomes also identified
huge variability in the way the few common vaccination
end point outcomes were defined and measured [14]. This
makes it challenging or impossible to meaningfully
compare individual study results or synthesize evidence
in systematic reviews [19,20]. To better understand the
impacts of vaccination communication interventions, we
therefore need to measure similar outcomes consistently
across studies, and these outcomes need to reflect the intervention’s theorized mechanism of action.
This requires a conceptual understanding and identification of the full range of potentially relevant effects that may
be outcomes of vaccination communication. It is also
important to consider that different outcomes may be
important to different stakeholders [21,22].
One way to address these evaluation issues is through
the development of a core outcome set (COS). This is a
set of outcomes or outcome categories (‘‘domains’’) that
stakeholders agree should be considered in all evaluations
of a particular topic or intervention [23,24]. COSs facilitate direct comparisons between studies and also reduce
selective outcome reporting [25,26]. COSs have been
developed for hundreds of specific conditions in disease
and injury categories including cancer, rheumatology, orthopedics, and trauma [27,28], but there is little research
into COSs for communication interventions and none to
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What could be measured?

What has been measured?

Perform a
literature search
for trials and
extract data on
measured
outcomes

Core
Domain Set

Group extracted
outcomes
thematically.
Analyze
patterns and
trends.

Undertake eDelphi survey
with stakeholders
to rate outcome
domains for key
communication
types

175

(This paper)

Trial
Outcomes
Map

Outcomes
Taxonomy

Comparatively
analyze Trial
Outcomes Map
against existing
,1.2
taxonomies to
identify gaps and
add new outcomes

Organize
outcomes into
domains that
could be
measured

Perform targeted
literature search to
fill gaps in
outcome areas
identified in
comparative
analyses

Identify additional
outcomes from
focus group
discussions with
parents,
researchers,
healthcare providers
and policymakers

What should be measured?
Fig. 1. Methods for developing the COMMVAC core domain set. 1Cochrane Consumers and Communication group outcome taxonomy [29]. 2COMMVAC interventions taxonomy [1,2]. COMMVAC, Communicate to Vaccinate.

our knowledge for vaccination communication. Therefore,
the Communicate to Vaccinate (COMMVAC) project has
undertaken a three-stage study into the outcomes of
vaccination communication (Fig. 1). Our study plan is
adapted from the methods established by the Outcome
Measures in Rheumatology (OMERACT) collaboration in
the OMERACT Filter 2.0 [30].
In stage 1, described above, we reviewed outcomes
from trials (what has been measured) and categorized
them in a Trial Outcomes Map to establish themes and
patterns [14]. In stage 2, the subject of this paper, we
added additional relevant outcomes to the Map and developed a thematically organized taxonomy of all potentially
relevant outcomes for childhood vaccination communication interventions (what could be measured). In stage 3,
we will invite vaccination communication stakeholders
to participate in an online Delphi survey to establish a preliminary COS for different types of vaccination communication (what should be measured).
1.2. The outcome taxonomy: what could be measured?
A taxonomy is a useful tool to facilitate comparisons between diverse and complex concepts [31], such as outcomes.
Indeed, OMERACT has developed a conceptual framework
that is essentially a taxonomy for classifying potential outcomes in any area of health caredwhat could be measuredd
to facilitate stakeholder discussion and rating of outcomes for
a COS [30]. However, the overarching categories or core
areas of the OMERACT frameworkddeath, life impact,
resource use, and pathophysiological manifestationsddo not

meaningfully categorize vaccination communication outcomes. A different taxonomy is needed.
Vaccination communication differs from most COS
topics in two key ways. First, there is no underlying disease
to be treated; vaccines are intended for otherwise healthy
individuals. Second, communication is another step
removed from the disease/health model that shapes most
current COS research. Vaccination is a health intervention
that precedes potential disease; communication is an intervention in a social context that precedes potential vaccination. Therefore, we developed a new taxonomy for
vaccination communication outcomes, using the basic
OMERACT framework structure (core areas, domains,
outcomes).
This taxonomy is an important stage in developing a
COS. It is also a tool to help researchers plan vaccination
communication evaluations in a more logical and holistic
way and to help program managers unpack the impacts of
vaccination communication interventions.

1.3. Aims and objectives
We aim to present a comprehensive taxonomy of outcomes for childhood vaccination communication interventions by:
1) Identifying outcomes from health communication
literature (not vaccination-specific) applicable to
evaluating vaccination communication
2) Identifying outcomes raised in stakeholder focus
group discussions
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INTERVENTION PURPOSE
Inform or Educate
Interventions to enable people to understand the meaning and relevance of vaccination to their health and
the health of their family or community. Interventions may be tailored to particular populations and can also
serve to address misinformation.

Remind or Recall
Interventions to remind consumers of required vaccinations and to recall those who are overdue.

Enhance Community Ownership
Interventions to increase community participation and promote interaction between the community and
health services. Interventions may build trust among consumers and generate awareness and understanding
of vaccination. Interventions of this nature embrace community involvement in planning, program delivery,
research, social mobilization, advocacy or governance.

Teach Skills
Interventions focusing on the acquisition of skills related to accessing vaccination services and communicating
about vaccination. Such interventions aim to teach parents early parenting skills such as how to find, access
and utilize vaccination services. They also include interventions to train parents, communities and health care
providers on how to communicate or provide vaccination-related education to others.

Provide Support
Interventions, often tailored or personalized, to assist people in addressing specific challenges to vaccination
that arise within their day-to-day lives (e.g. social issues such as disagreement within a family regarding
vaccinating or emotional issues such as parental anxiety about vaccination).
In contrast to interventions to inform or educate, interventions to provide support are more focused on
addressing specific challenges faced by parents when making vaccination decisions.

Facilitate Decision-Making
Interventions that extend beyond informing or educating by presenting all options related to vaccination
decision-making in an unbiased and impartial manner. These interventions should explain the decision to be
made, provide detailed, evidence-based information about the risks and benefits of vaccination and should
help people consider their personal values and options related to the decision to vaccinate their child.

Enable Communication
Interventions that explicitly and purposefully aim to bridge a communication gap/make communication
possible with particular people or groups. This may include translation beyond routine practice in a particular
setting, such as translation into local or minority languages, adaptation of materials for a low- or no-literacy
population, translation into Braille, or the use of interpreters.
Fig. 2. Intervention purpose categories from the COMMVAC taxonomy of communication interventions for childhood vaccination. This figure is
adapted from the COMMVAC interventions taxonomy [1,2]. COMMVAC, Communicate to Vaccinate.

3) Adding newly identified outcomes to the existing
Trial Outcomes Map and restructuring it into a taxonomy organized by core areas, domains, and outcomes.

2. Methods
We combined several methods to develop the outcome
taxonomy. To supplement the relatively limited outcomes
measured in existing trials, organized previously into the
Trial Outcomes Map [14], we added potentially relevant
outcomes from wider health communication literature
(identified in two ways, in sources 1 and 2) and from
focus groups (source 3). First (source 1), we examined
a taxonomy of outcomes measured in evaluations of
health communication interventions related to

consumers’ medicines use and shared decision-makingd
topics broader than vaccination communication but with
conceptual similarities. The second source (source 2)
was a targeted literature search for outcomes related to
known vaccination communication interventions. Finally
(source 3), we added outcomes raised in focus groups
with stakeholders about their experiences with vaccination communication. We describe these processes in
detail below.
2.1. Adding new outcomes
2.1.1. Source 1: Cochrane Consumers and Communication (CCC) group’s taxonomy of health communication
outcomes
Vaccination communication and broader health communication strategies share many of the same aims, such as
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informing or educating, enabling communication, supporting
and teaching skills [32] (see Fig. 2 for an overview the purposes of vaccination communication interventions) [1,2].
With so many similarities at the intervention level, it is
reasonable to expect that vaccination communication and
health communication also share common outcomes.
We therefore looked to an existing taxonomy of outcomes for health communication: the CCC group’s outcome
taxonomy [29]. CCC manages the production of Cochrane
systematic reviews of interventions affecting consumer
health care participation. CCC developed this outcome taxonomy for authors of reviews of health communication and
participation interventions, by analyzing trials and systematic reviews and consulting relevant experts [13].
We compared outcomes in the CCC taxonomy with
those in our Trial Outcomes Map to identify gaps in our
Map; that is, communication-related outcomes from the
CCC taxonomy that could potentially measure the effects
of vaccination communication. Three researchers (J.K.,
S.H., and R.R.) discussed each outcome uniquely found
in the CCC taxonomy and added to the Map those we
agreed were relevant for capturing the effects of vaccination communication.

2.1.2. Source 2: COMMVAC interventions taxonomy
and targeted literature search
From earlier analysis of the Map, we knew that vaccination communication trials were not measuring all outcomes
related to the broad scope of vaccination communication
intervention purposes. In this step, we extrapolated additional potential outcomesdparticularly intermediate or
process outcomesdfrom the full range of known vaccination communication interventions cataloged by the
COMMVAC interventions taxonomy [1,2].
We hypothesized that the communication purposes in the
interventions taxonomy (Fig. 2) each indicated an area in
which vaccination communication should have an effect and
therefore where potential outcomes should exist. For instance,
interventions to inform or educate would be expected to
change knowledge or understanding levels, and interventions
to enhance community ownership might affect levels of community participation in vaccination-related activities.
We compared the outcomes implied by intervention purposes with those in the Map to identify gaps where there
were few or no reported outcomes. Gaps suggested that existing vaccination trials had either not evaluated a particular
intervention type or had not reported outcomes reflecting
all identifiable aspects of the communication.
We found that trials often failed to measure outcomes
related to enhancing community ownership or facilitating
decision-making. To add specific outcomes to fill these
gaps, we conducted targeted literature searches in nonvaccination contexts for evaluations of interventions such as
community-focused communication and patient decision
aids. We searched Google Scholar and reference lists of
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relevant papers, extracting applicable outcomes. Examples
of these topics and key references are outlined in Table 1.
2.1.3. Source 3: focus groups
Our final source of outcomes was from focus group discussions, to be described in detail in a future publication.
We used a combination of convenience sampling and stratified purposive sampling to recruit parents and health care professionals (researchers, health care providers, government/
NGO representatives) (Table 2) [45]. Evidence for the optimum number of focus groups is inconclusive [46]. We used
our limited resources to organize at least one session with
each stakeholder group, acknowledging that participants’
views may not be fully comprehensive for each group.
The discussion topic was how participants experienced
and perceived vaccination communication within their
stakeholder roles and what qualities they felt made communication ‘‘good/effective’’ or ‘‘bad/ineffective.’’ Discussion
guides differed slightly for parents and professionals
because most parents were not immediately familiar with
the concept of outcomes. Sessions were audio recorded
and transcribed. One researcher (J.K.) analyzed the transcripts using a modified framework analysis approach
[47], described briefly below.
First, we thematically analyzed all parent and all professional transcripts and inductively identified two ‘‘data
themes’’ lists, based on their experiences and perspectives.
We translated these data themes into ‘‘outcome themes,’’
which more closely related to measurable outcomes. For
example, one data theme from parents, ‘‘trust is essential,’’
translated into the outcome theme ‘‘trustworthiness of
communicator/provider.’’ Professionals also explicitly discussed several outcomes, such as ‘‘intention to vaccinate’’
or ‘‘decisional conflict,’’ which were directly added to the
outcome themes list. Using framework analysis, we then
charted and interpreted outcome themes by applying a draft
outcome taxonomy, facilitating incorporation of new outcomes raised by the focus groups.
2.2. Organizing the outcomes into the taxonomy
Through iterative discussion and informed by our
research team’s considerable experience with taxonomy
development [1,2,32,48,49] and the organizational principles
of OMERACTs conceptual framework [30], we organized
the outcomes into domains and overarching core areas.

3. Results
In Fig. 3, we present an overview of our taxonomy based
on the OMERACT conceptual framework [30].
3.1. Core areas, domains, and outcomes
According to Boers et al., core areas are intended to
‘‘encompass the complete content of what is measureable in
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Table 1. Targeted literature search topics and reference examples
Intervention category

Topics searched

Enhance community
ownership

 Community-directed interventions
(CDIs) [33]
 Community-based participatory
research [34,35]
 Community coalitions [36,37]
 Capacity building [38]
 Social capital [37,39]
 Patient decision aids
 Shared decision-making
 The International Patient Decision
Aids Standards (IPDAS)
Collaboration [40e44]

Facilitate
decision-making

a trial’’ [30] and a COS should include at least one outcome
from each core area. We have defined three core areas for
vaccination communication, but as the potential purposes of
these interventions are highly variable, at this stage, we do
not suggest that a COS should include outcomes from each
core area. The three core areas in our taxonomy are psychosocial impact; health impact; and community, social, or health
system impact. These encompass the key values of communication, reflecting principles of democratic participation and
consumer empowerment in which ‘‘consumers are seen as
equal partners and citizens’’ who ‘‘participate individually or
collectively in health decisions’’ [50].
In each core area are two or three domains. These are
broken down into outcomes, which are conceptually grouped for clarity. Outcomes are the effects of exposure to a
vaccination communication intervention [30]. The taxonomy does not extend to the level of outcome measurement
instruments, and instruments may not yet exist for every
identified outcome. Depending on the context and the specific intervention, outcomes in the taxonomy may be assessed in individual parents or community members
(consumers), health care providers, or at a community or
health systems level. We did not specify the level at which
each outcome might be measured because vaccination
communication is dynamic and involves a range of actors.
Below, we describe the taxonomy’s main features and
content. The complete taxonomy is available in Appendix
at www.jclinepi.com.
3.1.1. Core area 1: psychosocial impact
The definition and use of the word ‘‘psychosocial’’ about
health is variable, depending on the discipline or context in

which it is used. This term, as a core area, encapsulates
concepts underpinning the relation between individuals’
psychological characteristics and the social factors manifested in interpersonal relationships [51]. The threecomponent domains are ‘‘knowledge or understanding,’’
‘‘attitudes or beliefs,’’ and ‘‘decision-making’’ (Table 3).
Each of these domains is experienced by an individual
but can influence or be influenced by the individual’s social
interactions, whether these are interactions between
consumers and health care providers, or between family
members or peers.
‘‘Knowledge or understanding’’ includes outcomes
dealing primarily with the different ways that knowledge
can be expressed or demonstrated. In the full taxonomy,
there is a list of vaccination communication-specific
topics for which knowledge or understanding might be
assessed (Appendix at www.jclinepi.com). Focus group
parents raised outcomes about how and where to find
relevant information or how to judge the quality of information or sources.
The ‘‘attitudes or beliefs’’ domain is particularly relevant for identifying or predicting vaccine hesitancy or the
degree of uncertainty that people feel about vaccinations
[7,52e54]. Several of the outcomes in this category were
discussed at length by focus group participants. For
example, parents and providers in particular discussed
issues of trust, whereas researchers discussed potential
outcomes to measure vaccine acceptance.
The ‘‘decision-making’’ domain has been extensively
studied in the context of patient decision aids and shared
decision-making [40,42,43]. Many of the outcomes in this
category were added through the targeted literature search
(Table 1). To retain the important distinction between the
process of making the choice and the choice itself, which
is highlighted by decision aids researchers [42,43], we
included headings to group the outcomes in this domain.

3.1.2. Core area 2: health impact
Communication affects people’s health and health behaviors, and this is reflected in the two domains in the core
area of health impact, ‘‘vaccination status and behaviors’’
and ‘‘health status and well-being’’ (Table 4). Most vaccination communication interventions are implemented to
improve some aspect of vaccination status or behavior,
and most trials measure outcomes in this domain, although
in different ways. Appendix at www.jclinepi.com

Table 2. Focus group overview
Stakeholder group
Parents
Parents
Professionals Health care providers
Researchers
Government, multinational
or non-governmental organization
(NGO)representatives

Number of focus
groups
Setting/s in which the participants were based Total number of participants
3
1
1
2

Melbourne, Australia
Melbourne and Sydney, Australia
Sydney, Australia
Melbourne, Australia
Cameroon, Mozambique, Nigeria;
Switzerland (multinational organizations)

12
4
3
5
7
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Core areas
(Broad
aspects of
health or
condion that
need to be
measured)

Domains
(Concepts to
be measured)

Outcomes

Psychosocial impact

Knowledge or
understanding

• Knowledge or
understanding
(assessed in a
range of
categories)
• Up-to-date
knowledge
• Ability to recall
informaon

Atudes or
beliefs

• Atudes or
beliefs
(assessed in a
range of
categories)
• Intenon to
vaccinate
• Degree of
vaccine
acceptance
• Trust
• Conﬁdence in
one’s own
ability
• Level of
perceived
support to
access
vaccinaon

Decision-making

• Predicted
feelings of
regret
• Degree of
certainty
• Factors
inﬂuencing the
decision
• Feelings and
features of the
decisionmaking process
• Decisionmaking
support
• Feelings about
the choice

Health impact

Vaccinaon
status and
behaviors

Health status
and well-being

• Vaccinaon
uptake/
coverage
• Timeliness of
vaccinaon
• Appointment
aendance
• Vaccinaon
consent card
return rate
• Missed
opportunies
to vaccinate

• Level of wellbeing, anxiety
or stress
• Health
outcomes
• Rate of
reported
adverse events
• Complaints and
ligaon

179

Community, social or health systems
impact

Intervenon
design and
implementaon

• Sasfacon
with the
intervenon
• Views about
the
intervenon
• Use or uptake
of the
intervenon
• Assessment of
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Fig. 3. Overview of COMMVAC outcome taxonomy for childhood vaccination communication. COMMVAC, Communicate to Vaccinate.

comprehensively lists outcomes in this area. Government
and NGO focus group participants added the outcome of
vaccination consent card return rate.
Communication may also directly impact on people’s
physical or psychological health and well-being. Morbidity
or mortality associated with vaccines or vaccine-preventable
diseases are not direct consequences of communication but
may be measured as longer-term indicators of the success or
failure of a vaccination communication effort. Additionally,
communication may either reduce or increase psychological
outcomes such as feelings of anxiety or stress. For health
services, there may be complaints or litigation associated
with vaccination communication interventions or with the
vaccination itself. Some outcomes in this domain were
added from the CCC taxonomy (source 1).
3.1.3. Core area 3: community, social, or health system
impact
This core area, encompassing three domains, deals with
the broader impacts of vaccination communication interventions, including how communication affects communities and health systems and also how interventions can
shape the design and implementation of future interventions (Table 5).
The outcomes in the first domain, ‘‘intervention design and
implementation,’’ were discussed at length by all stakeholders’ focus groups. Many of these are considered process
outcomes or measures of intervention fidelity. These are
rarely included as primary outcomes in trials, but the focus

groups indicated their importance as factors affecting whether
a communication intervention achieves its end point goal.
The ‘‘community participation’’ domain includes a range
of outcomes assessing the effects of interventions to enhance
community ownership of vaccination. Several of the outcomes are relevant to monitor and process evaluation of
vaccination-related community coalitions or committees,
such as Nigerian Ward Development Committees. These organizations are responsible for engaging the community in
social mobilization and other aspects of vaccine program delivery [55]. International focus group participants discussed
community-level monitoring and evaluation at length, and
many outcomes in this domain were added through the targeted literature search (Table 1).
The final domain is ‘‘resource use.’’ Information on the
necessary resources and costs (including time and personnel)
and cost-effectiveness of communication interventions is
crucial to implementation decision makers [56,57].

4. Discussion
Communication for childhood vaccination is a globally
evolving field, and a comprehensive understanding of outcomes and their role in evaluation in this area is critical
for future evidence production. There remains much to be
learned about how vaccination communication works, and
this requires a broader conceptual awareness of potentially
relevant outcomes than currently exists.
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Table 3. Psychosocial impact core areaddomains and examples of outcomes
Core areas

Domains

Psychosocial impact

Knowledge or understanding

Attitudes or beliefs

Decision-making

Outcomes
 Knowledge or understanding
- Related to vaccines, schedule,
diseases, risks, accessing services,
finding and judging information, child
health, vaccination guidelines, or
communication
 Attitudes or beliefs
- Related to vaccines, reactions, delivery
or pain, safety, diseases, or health
system
 Intention to vaccinate
 Degree of vaccine acceptance
 Level of perceived support to access
vaccination
Considering the options
 Predicted feelings of regret (anticipated
regret)
 Degree of certainty (decisional conflict)
and clarity of values
 Factors influencing the decision
- Perceived risks of vaccine or disease,
perceived ability to
vaccinate, views of others (social
norms)

This taxonomy is a methodological advancement for core
outcome research, an important stage in the process of developing a core domain set for vaccination communication, and
a tool to help improve understanding and assessment of
vaccination communication’s many potential impacts.
4.1. Methodological advances
Using a taxonomy to categorize outcomes is not unique,
but our approach to identifying potential outcomes in this
field is innovative. We knew that any COS built from outcomes that were not comprehensive would only reinforce
existing limitations in vaccination communication research.
Therefore, while we began with established COS methods
such as a review of trial literature and stakeholder consultation [24,58e60], we also expanded and adapted standard
COS methodology by identifying and translating potential

 Up-to-date knowledge (currency of
knowledge)
 Ability to recall information (retention)

 Trust
- In communication deliverer, provider,
communication content, or health
system
 Confidence in one’s own ability
(self-efficacy)
- To vaccinate on time, find and understand information, make decisions, or
deliver vaccines or information
Making the choice
 Feelings and features of the decisionmaking process
- Satisfaction with process, perceived
control, perception of shared decisionmaking, informed consent
 Decision-making support
- Perceived support, satisfaction with
support
 Feelings about the choice
- Value congruence, decision satisfaction, confidence in decision, decision
anxiety, regret

outcomes from the wider field of related health communication literature.
This may be a useful strategy for researchers studying
interventions rarely assessed in trials or where existing
trials measure limited outcomes. One approach is to identify
interventions in related areas that share key features with the
study intervention, assessing the outcomes measured in trials of those related interventions. For example, we looked at
outcomes for communication interventions applied to topics
other than vaccination. Another approach is to consider the
study intervention in terms of its intended purpose, developing a sort of hypothetical logic model, to identify the full
range of potential impacts [13,32]. We used our existing
taxonomy of vaccination communication interventions,
organized by purpose, to identify areas where we expected
outcomes. We then conducted a targeted search for studies
that had evaluated that type of outcome.

Table 4. Health impact core areaddomains and examples of outcomes
Core areas
Health impact

Domains

Outcomes

Vaccination status and behaviors

 Vaccination uptake/coverage
 Timeliness of vaccination

Health status and well-being

 Level of well-being, anxiety, or stress
- Related to receiving or delivering
communication intervention,
vaccination, diseases
 Health outcomes (morbidity or mortality)
- Related to vaccination or disease






Appointment attendance
Vaccination consent card return rate
Missed opportunities to vaccinate
Rate of reported adverse events
- Related to intervention or vaccination
 Complaints and litigation
- Related to intervention
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Table 5. Community, social, or health system impact core areaddomains and examples of outcomes
Core areas
Community, social,
or health system
impact

Domains
Intervention design
and implementation

Community
participation

Resource use

Outcomes
 Satisfaction with the communication
intervention
 Views about communication intervention
- Perceived accuracy, quality, effectiveness, or influence of intervention on
decision
 Use or uptake of communication
intervention
 Patient centeredness of the communication
encounter
 Level of community participation of
individuals
- In vaccination events, intervention design,
program delivery, research, policymaking,
coalitions, or programs
 Features and perceptions of vaccination
coalition or committee members
- Membership numbers or diversity,
perceptions of coalition influence,
satisfaction or confidence in coalition
functioning, perceptions of leadership or
of being a member
 Vaccination coalition or committee
functionality
- Communication between staff/members/
community, meeting frequency, adherence to goals, community perceptions of
functionality
 Cost (money, time, other resources) related
to intervention or vaccination

4.2. The importance of intermediate outcomes
There are many studies of vaccination communication
interventions, but limitations in study design and inconsistent or incomplete outcome measurement have made it
difficult for systematic reviews to reach conclusions about
effectiveness [8,19,20,61,62]. Communication is a complex, often multifaceted intervention, and its effects cannot
be unpacked with trials measuring outcomes dominated by
‘‘hard’’ end points [63]. This pattern is also reflected in
other areas where complex interventions predominate, such
as medicines use [64,65].
This creates difficulties for a range of reasons. First, if a
complex intervention ‘‘fails,’’ we cannot tell whether this is
due to deficits in implementation or the underlying theoretical approach. Similarly, even if the complex intervention is
‘‘successful,’’ we cannot tell how it could be improved,
which pathways are being influenced to effect change, or
whether all parts of the intervention are necessary to
achieve that outcome [18,66]. This last point is particularly
relevant for vaccination communication, where communication strategies are often combined in packages [6],
frequently in resource-constrained settings. Finally, as
focus group discussions highlighted, process outcomes are
often important to stakeholders: communication delivery
can impact whether parents follow recommendations, and
policymakers may use intervention uptake as a proxy for

 Assessment of the provider/deliverer
- Confidence in abilities, perceived competence or knowledge, adherence to planned
intervention
 Acceptability of the intervention
- Cultural appropriateness, acceptability of
time required to receive/deliver
communication
 Accessibility or clarity of the intervention
 Vaccination coalition or committee influence in the community
- Percentage of community who know their
committee members
 Capacity and empowerment of community
members
- Perceived ability of the community to
organize or influence decisions, perceived
knowledge facilitated by program,
perceived ability to participate, social
inclusion
 Functioning of the vaccine program
- New programs, services, and practices
facilitated, policy changes influenced,
involvement of local leaders
 Resources
- Mobilized or required to scale up/down
 Cost-effectiveness of intervention development, delivery, or design

difficult-to-assess outcomes like satisfaction with the
intervention.
These issues also have substantial implications for
research wastage [67]. Ultimately, research that focuses
on end point outcomes and outcomes that are not important
to stakeholders is far less informative than it could be. In an
area like vaccination communication, which has the potential for community-wide (and in some cases global)
impacts, this is a serious issue. Moving into the future,
we need to focus on the right outcomes to ensure that evaluations produce meaningful evidence that advances the
field and contributes to improved interventions.

4.3. Next steps: toward developing a COS
We will use this taxonomy in the next stage of developing a set of core domains for three types of vaccination
communication interventions. In an online Delphi survey,
we will present the domains of the taxonomy, with examples of key outcomes for illustration, to international stakeholders including parents, health care providers,
researchers, and government or NGO representatives. They
will rate the importance of the outcome domains in the
context of three key types of vaccination communication.
We will also gather feedback on the utility of the taxonomy
itself as a tool to facilitate COS development.
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4.4. Strengths and limitations

Supplementary Data

The outcomes in the taxonomy reflect a range of social
perspectives and consider outcomes at different levels (e.g.,
consumers, communities, health providers). However, some
specific outcomes may be missing. We were only able to
hold seven focus groups, predominantly in Australia, and
although the literature sources we reviewed were international, all were published in English. Outcomes may also
change as the field develops and as the taxonomy is
exposed to broader communities of stakeholders. Nevertheless, we believe that the overarching organizational structure of the taxonomy is comprehensive and adaptable
enough to incorporate these refinements.
This taxonomy could be used by trialists or program evaluators as they select the outcomes to report for a vaccination
communication evaluation or by intervention designers and theorists hypothesizing and testing communication strategies for
behavior change. The taxonomy development methods and
format are also relevant for COS researchers in other fields,
particularly those interested in complex or communicationrelated interventions.
The taxonomy does not include measurement methods
or instruments, which means that some included outcomes
may be more difficult to operationalize in an evaluation
than others and some specific outcomes could be combined
in one measurement tool. By using the taxonomy to prioritize key outcome domains in the forthcoming Delphi
consultation, however, we hope to bring methodological
research attention to those outcomes which are considered
important but for which no validated instrument yet exists.

Supplementary data related to this article can be found at
http://dx.doi.org/10.1016/j.jclinepi.2017.02.007.

5. Conclusions
This taxonomy is a novel exploration of the potential outcomes associated with vaccination communication, bringing
to light a range of concepts that are otherwise rarely considered but which might help to unpack how these complex
communication interventions aredor are notdworking. It
can be used by researchers or other evaluators who are making
choices about which outcomes to assess and will be an integral
feature of a forthcoming effort to establish core outcome domains for vaccination communication interventions.
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Stage Three

STAGE THREE:
What should be measured?
1. Stage Three abstract
Stage Three includes one chapter (Chapter 8), which is presented in the form of a paper
published in the journal Vaccine1. The objective of this chapter was to identify which outcome
domains should be measured, according to vaccination stakeholders, when evaluating the
effects of three commonly‐used types of vaccination communication. Stage Three utilises the
final output of Stage Two, the comprehensive outcomes taxonomy, as a basis for a quantitative
survey of stakeholders to prioritise outcome domains. Figure 8.1 highlights the methods and
output of Stage Three, and indicates their relationship with the preceding stages.

2. Manuscript authorship statement
I designed, built and administered the Delphi survey described in this manuscript, with
extensive input and support from SH and RR. All authors provided feedback on multiple versions
of the survey, including format and content. All authors participated in participant recruitment. I
collected and analysed all data in discussion with SH and RR. I drafted this manuscript, and all
authors provided feedback on one or more drafts and approved the final version.
I conducted the research described in this manuscript and prepared the manuscript itself while
a team member on the Communicate to Vaccinate (COMMVAC) project (www.commvac.com).
This work was funded by the Research Council of Norway.
Appendices referred to in this manuscript are available on pages 229, 247 and 248.
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Kaufman J, Ryan R, Ames H, Bosch‐Capblanch X, Cartier Y, Cliff J, Glenton C, Lewin S, Muloliwa AM, Oku
A, Oyo‐Ita A, Rada G, Hill, S. (2017). Identification of preliminary core outcome domains for
communication about childhood vaccination: an online Delphi survey. Vaccine. doi:
10.1016/j.vaccine.2017.08.027
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Figure 8.1: Overview of methods and stages of the research, with Stage Three methods
highlighted

STAGE 1:
What
has been
measured?

Identify outcomes measured in vaccination communication trials.
Thematically organise outcomes extracted from trials to analyse patterns.
Presented
in Chapter
4

Trial Outcomes Map

Targeted review of health communication (non-vaccination) literature to fill
gaps in Trial Outcomes Map with additional relevant outcomes.

Preliminary Outcomes Taxonomy

STAGE 2:
What
could be
measured?

Stakeholder focus group discussions thematically analysed to identify data
themes. Data themes translated into outcomes.
Preliminary Outcomes Taxonomy categories applied to focus group
outcomes to compare across stakeholders and refine taxonomy.

Outcomes Taxonomy

STAGE 3:
What
should be
measured?

Briefly
described
in Chapter
6,
presented
in detail in
Chapter 7

Presented
in Chapters
5 and 6

Presented
in Chapter
7

Outcomes Taxonomy domains presented to stakeholders in international
online survey to rate their importance when measuring three types of
vaccination communication.
Presented
in Chapter
8

Core Domain Sets
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Chapter 8: What should be measured? A
Delphi survey to prioritise outcome
domains
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a b s t r a c t
Background: Communication interventions for childhood vaccination are promising strategies to address
vaccine hesitancy, but current research is limited by the outcomes measured. Most studies measure only
vaccination-related outcomes, with minimal consideration of vaccine hesitancy-relevant intermediate
outcomes. This impedes understanding of which interventions or elements are effective.
It is also unknown which outcomes are important to the range of stakeholders affected by vaccine hesitancy. Outcome selection shapes the evidence base, informing future interventions and trials, and should
reflect stakeholder priorities.
Therefore, our aim was to identify which outcome domains (i.e. broad outcome categories) are most
important to different stakeholders, identifying preliminary core outcome domains to inform evaluation
of three common vaccination communication types: (i) communication to inform or educate, (ii) remind
or recall, and (iii) enhance community ownership.
Methods: We conducted a two-stage online Delphi survey, involving four stakeholder groups: parents or
community members, healthcare providers, researchers, and government or non-governmental organisation representatives. Participants rated the importance of eight outcome domains for each of the three
communication types. They also rated specific outcomes within one domain (‘‘attitudes or beliefs”)
and provided feedback about the survey.
Results: Collectively, stakeholder groups prioritised outcome domains differently when considering the
effects of different communication types. For communication that aims to (i) inform or educate, the most
important outcome domain is ‘‘knowledge or understanding”; for (ii) reminder communication, ‘‘vaccination status and behaviours”; and for (iii) community engagement communication, ‘‘community participation”. All stakeholder groups rated most outcome domains as very important or critical. The highest
rated specific outcome within the ‘‘attitudes or beliefs” domain was ‘‘trust”.
Conclusion: This Delphi survey expands the field of core outcomes research and identifies preliminary core
outcome domains for measuring the effects of communication about childhood vaccination. The findings
support the argument that vaccination communication is not a single homogenous intervention – it has a
range of purposes, and vaccination communication evaluators should select outcomes accordingly.
Ó 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Background
Effective communication with parents and communities is crucial to generating and maintaining demand for vaccines, improving
global vaccination coverage and addressing vaccine hesitancy [1–
7]. Communication strategies for childhood vaccination – here
referred to as ‘vaccination communication interventions’ – operate
at an interpersonal, community or population level and are delivered in many different ways, including via face-to-face interactions, print, mail/email, phone/SMS, websites, TV and radio,
community events and live performances [8–14]. While varied,
all vaccination communication interventions can be organised
according to an identifiable number of common purposes: to
inform or educate; remind or recall; enhance community ownership of vaccination; teach skills; provide support; facilitate
decision-making or enable communication [9,14]. Organising vaccination communication interventions by purpose may aid in
selection of interventions to address identified needs or problems
and assists in drawing together this broad field for study
[8,9,11,12].
Selection of vaccination communication interventions should
ideally be evidence-informed, but it is difficult to estimate effectiveness because implemented interventions are frequently evaluated by measuring inadequate or inappropriate outcomes. A
review of the outcomes measured in 112 controlled trials of vaccination communication interventions showed most trials focused
solely on a limited range of endpoint outcomes, such as vaccination
rates [15], a finding echoed in the final report of the World Health
Organization’s SAGE (Strategic Advisory Group of Experts) working
group on vaccine hesitancy [16]. This is problematic because vaccination communication interventions are often complex, aiming to
do more than increase vaccination rates alone (e.g. some may also
aim reduce decisional conflict or increase knowledge), and they
may be delivered in multi-component packages with other public
health interventions. While obviously critically important, vaccination rates alone cannot tell us how a vaccination communication
intervention worked, where or why it succeeded or failed, or which
components were effective, essential or even harmful [17–19]. Basing decisions about intervention selection on a limited range of
outcomes hampers future intervention development or tailoring
and impedes building evidence [20]. For example, there is a fundamental ethical argument for ensuring that people not only adhere
to vaccinations, but that their decisions are adequately informed
[21]. Measuring only vaccination-related outcomes cannot reveal
whether these additional goals have been realised.
This is particularly important when evaluating communication
that aims to address vaccine hesitancy. Parents who are vaccine
hesitant fall somewhere in the middle of the continuum between
total vaccine acceptance and complete refusal [16,22]. While they
may fully vaccinate their children, they may still feel some degree
of reluctance or doubt about this decision, making them more
susceptible to misinformation or safety scares [23]. Vaccination
rates alone, therefore, give an incomplete picture of hesitancy
[16,24]. To identify whether vaccination communication interventions can reduce hesitancy, additional relevant outcomes need
consideration.
Vaccine hesitancy affects all stakeholders in child health – parents, healthcare providers, researchers and policymakers [16] –
either personally or through the potential impacts of hesitancy
on vaccination rates and public health. Internationally, different
stakeholder groups are being invited by researchers to identify
the outcomes of key importance for future evaluations of interventions in many other health areas such as cancer, rheumatology and
oral health [25]. These activities have shown that different stakeholders may rate the importance of outcomes in different ways,

reflecting their priorities [26–28]. It is not yet known if this is
the case in vaccine communication. Understanding what outcomes
stakeholders want to achieve or experience may be critical to
designing or delivering future interventions.
1.1. Improving vaccination communication evaluation
One way to help researchers and evaluators select and measure
relevant outcomes is through the development and use of a core
outcome set (COS) [29,30]. A COS is a set of outcomes that stakeholders agree should be measured, at a minimum, in evaluations
of a condition or intervention [31,32]. Most COSs begin by defining
core outcome domains (i.e. broad categories of what should be
measured). Later COS stages move towards identifying specific outcomes within these domains and may also establish measurement
methods [33].
In this paper, we describe the identification of preliminary sets
of core outcome domains for vaccination communication, the first
stage of COS development. A recent study has used COS-related
methods to identify ‘core values’ for the evaluation of vaccines
themselves [20], but we are not aware of any comparable research
into the types of outcomes that could be measured in vaccination
communication evaluations.
Because this field is uncharted, our approach was broad. We
focused on three common types of vaccination communication
interventions with potential to address vaccine hesitancy [34],
defined by their purposes: (i) communication to inform or educate,
(ii) to remind or recall, or (iii) to enhance community ownership
[9]. Using an online Delphi survey, we asked different stakeholders
to rate the importance of outcome domains that could be measured for each communication type. Delphi surveys are commonly
used for outcome prioritisation related to health conditions
[25,26], but the method is largely untested for prioritising communication outcomes. This study gave us the opportunity to examine
the Delphi survey’s feasibility in the context of vaccination
communication.
This study is the third and final stage in a larger project about
outcomes for vaccination communication [35]. Findings have been
reported on the outcomes measured in trials [15] and the comprehensive range of specific outcomes that could be measured within
each outcome domain [36].
2. Aims
Our aims were:
(1) To identify outcome domains that are most important to
stakeholders when measuring the effects of different vaccination communication types.
(2) To explore which specific outcomes within one outcome
domain (‘‘attitudes or beliefs”) are most important to
stakeholders.
(3) To identify and describe patterns in stakeholder responses
relevant to future outcomes research.
(4) To collect feedback on the applicability and acceptability of
the Delphi survey format to prioritise outcome domains for
communication interventions.
3. Methods
We used a Delphi survey to identify stakeholder-relevant outcome domains for three common types of vaccination communication. In Delphi surveys, anonymous participants with relevant
expertise answer two or more sequential surveys to identify con-
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sensus or convergence [37–39]. We used the Delphi survey to identify the outcomes of importance to each stakeholder group, allowing participants to reconsider their own views in the second survey
round in light of those of other participants. We anticipated that
this process could lead to convergence towards identifying three
preliminary sets of core outcome domains.
The La Trobe University Human Ethics Committee approved this
study (S16-68).
3.1. Recruitment and participants
There is no consensus on the optimal number of participants for
a Delphi survey [26], and panel sizes are generally guided by practicality or question scope [40]. Delphi participants are not sampled
for representativeness – rather, they are ‘experts’ drawn from different stakeholder groups to allow comparison and consideration
of different perspectives [41]. Therefore, we used stratified purposive sampling [42] to recruit participants from four stakeholder
groups: (1) parents or community members; (2) healthcare providers (both professional and lay health workers); (3) researchers;
and (4) representatives of governmental, inter- or nongovernmental organisations (NGOs). We aimed to reach as many
participants in LMIC settings as possible to ensure the COS would
include global perspectives.
Using email invitations, we directly recruited people associated
with or known to the author team. We also advertised on our
research project’s website [35], shared the link on Twitter and
Facebook parenting groups and through networks with high LMIC
participation (e.g. Healthcare Information for All and the International Union for Health Promotion and Education), and asked participants to invite others (i.e. snowballing).
3.2. Delphi structure and administration
We designed and administered the Delphi survey online using
REDCap software (Version 6.7.5) [43]. We understood an online
format might limit participation in LMICs, due to inconsistent
power supply and internet access. We considered paper surveys,
but it was not feasible in the time available. Even with possible
access limitations, an online Delphi enabled broad international
participation, and the digital platform facilitated analysis and communication with participants. Shorter periods between rounds
may improve Delphi survey quality [44], so we administered our
rounds within 2–3 weeks of one another. We collected participant
email addresses separately from survey responses, ensuring anonymity, though this meant participants’ Round 1 and Round 2
responses were not linked. Participants were not identifiable to
one another.
Recruitment materials included the link to Round 1. The Round
2 link was sent to all email addresses from Round 1.
3.3. Generating the survey information
Survey elements are described below. A copy of the survey is
available in Additional File 1.
3.3.1. Outcome domains
Prior to survey administration, we reviewed the vaccination
communication trial and health communication evaluation literature to identify outcomes potentially relevant to vaccination communication interventions. We also held seven focus groups to
discuss vaccination communication experiences, preferences and
outcomes with parents, researchers, healthcare providers, and government or NGO representatives. We organised all identified outcomes into a taxonomy of vaccination communication outcomes
[15,36]. This taxonomy delineated the eight outcome domains

3

presented in the survey: ‘‘knowledge or understanding”, ‘‘attitudes
or beliefs”, ‘‘decision-making”, ‘‘vaccination status and
behaviours”, ‘‘health status and well-being”, ‘‘communication
delivery and design”, ‘‘community participation”, and ‘‘cost”1.
3.3.2. Interventions
Vaccination communication includes a broad range of interventions, which we had previously organised into a taxonomy of seven
communication types based on intended purpose [9]. In this study,
we aimed to identify priority outcome domains associated with
three vaccine hesitancy-relevant communication types which were
also most frequently encountered in literature and field work
[8,11,12]: (i) communication to inform or educate; (ii) to remind
or recall; and (iii) to enhance community ownership [9]. We focused
on these three communication types to enable comparison of
stakeholders’ views on the importance of outcomes for different
communication purposes.
3.3.3. Specific outcomes within one domain
We also aimed to investigate whether the Delphi could be used
to rate the importance of the more specific outcomes within one of
the outcome domains: ‘‘attitudes or beliefs” (details in Additional
File 2), chosen because these outcomes have particular relevance
for understanding vaccine hesitancy [16].
3.4. Survey questions
We piloted the survey with a convenience sample of researchers and parents to gather feedback on its length and clarity, the
language used and its accessibility on multiple platforms. This
feedback was incorporated into the final design described below.
For each of the three communication types, we asked participants to rate how important they felt it was to measure outcomes
from each of the eight outcome domains using a 5-point Likert
scale. A rating of 5 meant the domain was considered ‘‘critical”;
3 was ‘‘important but not critical”; and 1 was ‘‘not at all important”. We emphasised that participants should rate the outcome
domains from their perspectives (e.g. as parent, as researcher).
They also rated the importance of specific outcomes in the ‘‘attitudes or beliefs” domain. Questions were repeated in both Delphi
Rounds.
In Round 1 only we asked participants to propose and rate additional outcome domains if they felt these were needed. In both
Rounds, participants could add additional comments after each
question and at the survey’s conclusion. We considered all suggested domains and free text responses carefully. These contributed to our contextual understanding of the survey’s results,
and to our assessment of the survey’s strengths and limitations.
The study’s fourth aim was to examine the viability of the Delphi survey as a method for prioritising outcome domains associated with multiple communication types. At the conclusion of
Round 1, we gathered participant feedback about the clarity of
the survey’s purpose, the description of communication types,
and the description of outcome domains using a 5-point Likert
scale (5 ‘‘very clear”, 3 ‘‘somewhat clear”, 1 ‘‘very unclear”).
3.5. Survey administration
Round 1 was open for three weeks in June 2016. For Round 2,
we sent unique links to all email addresses entered in Round 1.
Some participants who entered their email addresses but did not
1
In the published version of the taxonomy, the title of the domain ‘‘communication
delivery and design” was changed to ‘‘Intervention design and implementation,” and
‘‘Cost” was changed to ‘‘Resource use.” Their definitions and content were not
changed.
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complete Round 1 may have participated in Round 2. After Round
1, we tallied responses for each question according to stakeholder
group and then, in Round 2, graphically presented the distribution
of scores from 1 to 5 (Fig. 1). We asked participants to review these
graphs for each question and answer them again.
All original outcome domains and outcomes were presented in
both Round 1 to Round 2, regardless of their rating. We considered
additional outcome domains proposed by participants in Round 1
but determined that these fell into existing domains, so no additional domains were considered in Round 2.

tion completed) in Round 1, and 136 (76% of first round) in Round 2
(Table 1).
Respondents came from 29 countries, with 21% overall residing
in LMICs. An additional 6% lived in HICs but worked on
vaccination-related issues globally or in LMICs. The most
frequently-represented countries were Australia (44%), the United
States (11%), Norway (5%), Nigeria (5%), and Portugal (5%). The high
representation from Australia is likely due to the local networks of
the lead researchers.
4.2. Survey results

3.6. Data analysis
Using statistical software SPSS (Version 24), we calculated
mean ratings of the outcome domains for each communication
type across all stakeholders and by stakeholder group. We considered calculating median and inter-quartile range, as the data were
skewed, but this did not illustrate relative differences in rankings
between the domains. Therefore, we calculated the mean but
acknowledge that this may be influenced by outliers.
We analysed specific outcomes in the ‘‘attitudes or beliefs” outcome domain using the same approach. We compared Round 1 and
Round 2 using paired-sample t-tests and compared stakeholder
ratings using one-way ANOVA with a post-hoc Bonferroni adjustment to identify significant contrasts.

4. Results
4.1. Participant demographics
Some LMIC participants experienced power or internet failures,
which could cause them to exit the survey early, so we included
data for all completed questions. A partial response was recorded
if a participant completed at least one question, but not the entire
survey. In total, we had 178 usable responses (i.e. at least one ques-

For each communication type, we assessed ratings across all
stakeholders (Table 2) and by stakeholder group (Table 3 and Additional File 3). Since this study is the first effort to develop a COS in
this complex area, we aimed to establish the relative importance of
outcome domains, rather than making an absolute distinction
about which domains should or should not be measured. We have
therefore presented the full list of domains for each communication type in Table 2 to show differences in ranking order. Any outcome domain rated 4 or greater was considered very important or
critical. No domain received an average rating of low importance (1
or 2). There were no large changes in the overall ranking order of
the domains between Round 1 and Round 2. Stakeholders tended
to rate all outcome domains higher in Round 2 but the reasons
for this are unclear.
The most important outcome domain for (i) communication to
inform or educate was ‘‘knowledge or understanding”; for (ii)
reminder communication, it was vaccination status or behaviours;
and (iii) for community engagement communication, it was ‘‘community participation”. Stakeholders rated most outcome domains
as very important or critical, with minimal variation in their priorities across groups (Table 3).
In addition to rating outcome domains for three communication
types, participants rated the importance of specific outcomes
within the domain ‘‘attitudes or beliefs.” All the outcomes were

Fig. 1. Example of rating graphs for the outcome domain ‘‘knowledge or understanding” for communication to inform or educate. This figure shows an example of the bar
graphs presented to stakeholders in Round 2 summarising the ratings from Round 1.

Table 1
Stakeholder responses in Round 1 and Round 2.
Stakeholder group

Parents
Healthcare providers
Researchers
Government / NGO representatives
TOTAL
*

Round 1

Round 2

Completed
responses

Partial
responses*

Total usable
responses
(% of total)

% of stakeholder
group from LMICs

Completed
responses

Partial
responses

Total usable
responses
(% of total)

% of stakeholder
group from LMICs

37
61
21
31
150

11
8
5
4
28

48 (27%)
69 (39%)
26 (15%)
35 (20%)
178

8%
16%
29%
37%
20%

30
50
25
27
132

3
1
0
0
4

33 (24%)
51 (38%)
25 (18%)
27 (20%)
136

9%
14%
24%
48%
21%

Partial responses = at least one question completed.
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Communication types

All communication types combined

Inform or educate
Outcome Domain*

Knowledge or
understanding
Attitudes or beliefs

Vaccination status and
behaviours
Communication
delivery and design
Community
participation
Decision-making

Health status and wellbeing
Cost

*

Remind or recall
Round
1

Round
2

Outcome Domain

Mean±
(SD)
n

Mean
(SD)
n

p

4.45
(0.81)
n = 178
4.38
(0.89)
n = 177
4.22
(0.90)
n = 176
4.03
(0.97)
n = 175
3.86
(1.08)
n = 173
4.00
(0.95)
n = 175
3.84
(1.04)
n = 176
3.79
(1.09)
n = 172

4.56
(0.75)
n = 134
4.48
(0.72)
n = 133
4.42
(0.77)
n = 133
4.27
(0.83)
n = 134
3.99
(0.99)
n = 134
3.95
(0.78)
n = 132
3.86
(0.85)
n = 133
3.80
(0.98)
n = 133

–

Vaccination status and
behaviours

–

Communication
delivery and design

p < 0.05

Knowledge or
understanding

–

Attitudes or beliefs

–

Community
participation

–

Decision-making

–

Health status and wellbeing

–

Cost

Enhance community ownership
Round
1

Round
2

Outcome domain

Mean
(SD)
n

Mean
(SD)
n

p

4.51
(0.72)
n = 157
4.12
(0.96)
n = 156
3.90
(1.06)
n = 157
3.93
(1.00)
n = 156
3.81
(1.09)
n = 154
3.90
(1.00)
n = 157
3.65
(1.00)
n = 153
3.75
(1.09)
n = 150

4.66
(0.65)
n = 133
4.24
(0.84)
n = 131
4.14
(0.98)
n = 133
4.06
(0.98)
n = 133
3.93
(0.99)
n = 130
3.92
(0.86)
n = 131
3.80
(0.90)
n = 129
3.69
(0.93)
n = 129

–

Community
participation

–

Attitudes or beliefs

–

Knowledge or
understanding

–

Communication
delivery and design

–

Vaccination status and
behaviours

–

Decision-making

–

Health status and wellbeing

–

Cost

Round
1

Round
2

Outcome Domain

Mean
(SD)
n

Mean
(SD)
n

p

4.62
(0.69)
n = 150
4.40
(0.86)
n = 154
4.16
(1.04)
n = 154
4.28
(0.89)
n = 154
4.11
(0.93)
n = 154
3.94
(1.00)
n = 153
3.77
(0.97)
n = 150
3.75
(1.07)
n = 145

4.71
(0.60)
n = 130
4.67
(0.61)
n = 132
4.43
(0.83)
n = 131
4.39
(0.72)
n = 130
4.37
(0.75)
n = 131
4.09
(0.73)
n = 130
3.82
(0.85)
n = 131
3.75
(0.89)
n = 130

–

Vaccination status and
behaviours

p < 0.05

Attitudes or beliefs

–

Knowledge or
understanding

–

Communication
delivery and design

p < 0.05

Community
participation

–

Decision-making

–

Health status and wellbeing

–

Cost

Round
1

Round
2

Mean
(SD)
n

Mean
(SD)
n

p

4.28
(0.87)
n = 487
4.24
(0.94)
n = 487
4.08
(1.04)
n = 459
4.14
(0.95)
n = 485
4.08
(1.04)
n = 477
3.95
(0.98)
n = 485
3.76
(1.01)
n = 479
3.76
(1.09)
n = 467

4.49
(0.73)
n = 397
4.40
(0.83)
n = 398
4.38
(0.87)
n = 398
4.30
(0.80)
n = 395
4.21
(0.95)
n = 394
3.99
(0.79)
n = 393
3.83
(0.86)
n = 393
3.75
(0.93)
n = 392

p < 0.05

p < 0.05

p < 0.05

p < 0.05

p < 0.05
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–

–

Domains listed in descending order for each communication type, based on Round 2 means; ±1 = not important; 2 = somewhat important; 3 = important but not critical; 4 = very important; 5 = critical.
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Communication types
Inform or educate
Parents
(P)
Outcome Domain

Mean*
(SD)
n

Healthcare
Providers
(HP)
Mean
(SD)
n

Knowledge or
understanding

4.64
(0.82)
n = 33
4.00
(0.94)
n = 33
3.48
(1.00)
n = 33
4.16
(0.92)
n = 32
3.73
(1.07)
n = 33
3.76
(1.06)
n = 33
3.82
(1.04)
n = 33
3.39
(1.06)
n = 33

4.65
(0.75)
n = 49
4.58
(0.61)
n = 50
4.04
(0.66)
n = 47
4.46
(0.76)
n = 50
4.02
(0.75)
n = 49
4.38
(0.70)
n = 50
4.08
(0.99)
n = 50
3.84
(1.07)
n = 49

Attitudes or beliefs

Decision-making

Vaccination status
and behaviours
Health status and
well-being
Communication
delivery and
design
Community
participation
Cost

*

Remind or recall
Researchers
(R)
Mean
(SD)
n

Govt/
NGO
(G)
Mean
(SD)
n

4.28
(0.68)
n = 25
4.84
(0.37)
n = 25
4.08
(0.57)
n = 25
4.60
(0.65)
n = 25
3.64
(0.91)
n = 25
4.44
(0.65)
n = 25
3.76
(1.01)
n = 25
3.96
(0.75)
n = 24

4.56
(0.70)
n = 27
4.56
(0.58)
n = 25
4.26
(0.59)
n = 27
4.50
(0.65)
n = 26
3.92
(0.56)
n = 26
4.54
(0.65)
n = 26
4.23
(0.86)
n = 26
4.07
(0.73)
n = 27

Parents
(P)
Significant
contrasts±

Mean
(SD)
n

Healthcare
Providers
(HP)
Mean
(SD)
n

–

4.23
(0.99)
n = 31
3.68
(1.19)
n = 31
3.68
(0.91)
n = 31
4.61
(0.76)
n = 31
3.57
(1.10)
n = 30
3.70
(1.15)
n = 30
3.57
(1.25)
n = 30
3.23
(0.97)
n = 30

4.46
(0.81)
n = 50
4.38
(0.78)
n = 50
4.12
(0.70)
n = 49
4.64
(0.63)
n = 50
4.11
(0.76)
n = 47
4.37
(0.70)
n = 49
4.14
(0.79)
n = 49
3.98
(0.85)
n = 47

P < HP
P<R
P<G
P < HP
P<R
P<G
–

–

P < HP
P<R
P<G
–

P<G

Enhance community ownership
Researchers
(R)
Mean
(SD)
n

Govt/
NGO
(G)
Mean
(SD)
n

3.48
(0.96)
n = 25
3.56
(0.92)
n = 25
3.50
(1.02)
n = 24
4.76
(0.60)
n = 25
3.48
(0.92)
n = 25
4.32
(0.69)
n = 25
3.60
(1.04)
n = 25
3.48
(0.87)
n = 25

4.07
(1.00)
n = 27
4.37
(0.79)
n = 27
4.22
(0.70)
n = 27
4.67
(0.62)
n = 27
3.81
(0.68)
n = 27
4.56
(0.51)
n = 27
4.27
(0.72)
n = 26
3.89
(0.89)
n = 27

Parents
(P)
Significant
contrasts

Mean
(SD)
n

Healthcare
Providers
(HP)
Mean
(SD)
n

R<P
R < HP

4.62
(0.82)
n = 29
4.50
(0.82)
n = 30
3.80
(1.00)
n = 30
4.3
(0.75)
n = 30
3.43
(0.90)
n = 30
4.03
(0.98)
n = 29
4.47
(0.94)
n = 30
3.23
(0.97)
n = 30

4.66
(0.69)
n = 50
4.76
(0.43)
n = 50
4.21
(0.62)
n = 48
4.41
(0.79)
n = 49
4.06
(0.83)
n = 49
4.57
(0.58)
n = 49
4.67
(0.52)
n = 49
4.02
(0.84)
n = 48

P < HP
P<G
R<P
R < HP
R<G
–

R < HP

P < HP
P<R
P<G
P<G

P < HP
P<G

Researchers
(R)
Mean
(SD)
n

Govt/
NGO
(G)
Mean
(SD)
n

3.88
(0.93)
n = 25
4.56
(0.77)
n = 25
4.08
(0.64)
n = 25
4.28
(0.79)
n = 25
3.72
(0.74)
n = 25
4.32
(0.63)
n = 25
4.88
(0.34)
n = 24
3.72
(0.79)
n = 25

4.30
(0.78)
n = 27
4.78
(0.42)
n = 27
4.22
(0.58)
n = 27
4.48
(0.64)
n = 27
3.93
(0.78)
n = 27
4.52
(0.58)
n = 27
4.89
(0.32)
n = 27
3.89
(0.75)
n = 27

Significant
contrasts
R<P
R < HP
–

–

–

P < HP
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Table 3
Final round ratings by stakeholder group.

P < HP

P<G

P < HP
P<G

1 = not important; 2 = somewhat important; 3 = important but not critical; 4 = very important; 5 = critical; ±Contrasts were significant at the p<0.05 level.
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Table 4
Outcome domain ‘‘attitudes or beliefs”, mean scores across all stakeholders and breakdown to Round 2 scores by stakeholder group.
Specific outcomes

Outcome domain: attitudes or beliefs
Parents (P)

Researchers (R)

Govt/NGO (G)

Mean*
(SD)

n

Mean(S
D)

n

Mean
(SD)

n

Mean
(SD)

n

Significant contrasts±

Trust

4.29
(1.01)

28

4.80
(0.57)

50

4.83
(0.48)

24

4.96
(0.20)

26

Attitudes

4.43
(0.94)
4.43
(0.90)
4.47
(0.90)
4.10
(0.96)
3.53
(0.97)

30

4.68
(0.55)
4.68
(0.47)
4.51
(0.62)
4.35
(0.60)
4.43
(0.82)

50

4.83
(0.38)
4.48
(0.59)
4.72
(0.54)
3.92
(0.86)
4.16
(0.75)

24

4.70
(0.61)
4.74
(0.45)
4.56
(0.75)
4.19
(0.63)
4.12
(0.82)

27

P < HP
P<R
P<G
–

27

–

27

–

26

–

26

P < HP
P<R

Vaccine acceptance
Intention
Level of support
Confidence
*

Healthcare
Providers (HP)

30
30
30
30

50
49
48
49

25
25
25
25

1 = not important; 2 = somewhat important; 3 = important but not critical; 4 = very important; 5 = critical; ±Contrasts were significant at the p < 0.05 level.

rated very important (4 or higher) in both survey rounds. Table 4
shows Round 2 mean scores by stakeholder group.
For the questions about survey clarity, mean scores (SD) across
stakeholder groups were: 3.96 (0.92) for survey purpose; 3.87
(1.00) for communication descriptions; and 3.69 (0.97) for outcome descriptions, indicating that participants found these aspects
to be generally clear, though there is room for improvement.
5. Discussion
To determine which elements of vaccination communication
interventions are effective and whether they influence vaccine
hesitancy, researchers must measure outcomes that can indicate
whether interventions are impacting other outcomes, such as people’s knowledge, beliefs, attitudes or intentions, as well as vaccination status itself. According to the SAGE Working Group on vaccine
hesitancy, such intermediate outcomes are important because they
can ‘‘indicate important shifts along the vaccine hesitancy continuum” [16]. However these outcomes are not measured by most trials. This Delphi survey is the first step towards systematically
addressing this problem by consulting with stakeholders to prioritise outcome domains for future evaluations of common communication interventions.
The preliminary core outcome domain sets indicate the types of
outcomes that researchers can consider measuring to increase the
likelihood that their evaluations reflect stakeholder priorities and
are able to identify a greater range of relevant intervention effects.
5.1. Different types of communication should be assessed using
different intermediate outcomes
When ratings for all three communication types were averaged,
the most highly-rated outcome domain was ‘‘vaccination status
and behaviours”, which is logical and confirms current practice,
as trials essentially always measure outcomes from this domain
[15].
However, when the outcome ratings for different communication types were considered separately, collective stakeholder
responses clearly showed that they prioritised different intermediate outcomes for different types of communication. Outcomes
associated with community participation, for example, were rated
as important when evaluating communication strategies that aim
to enhance community ownership and engage the community in

vaccination issues. Social mobilisation strategies are noted as
potentially effective tools to address community-wide vaccine
hesitancy [16], but trials rarely measure outcomes such as committee functionality or level of participation in community coalitions,
which limits the growth of evidence in this area. Similarly, knowledge or understanding outcomes were prioritised for communication that aims to inform or educate. This finding is important,
because it confirms that communication should not be conceptualised or evaluated as a single (or simple) homogeneous intervention [45]. Trialists could specifically consider the aims of the
communication, and select outcomes reflecting these aims.
5.2. Patterns in outcome domain ratings
Across communication types and combining stakeholder
responses, the outcome domain ‘‘communication delivery and
design” was consistently rated relatively highly. This domain
includes many intermediate outcomes related to the perception
and experience of communication. Intermediate outcomes are critical to providing much-needed information on how a communication intervention may work [19]. Qualitative research with parents
suggests their impressions of the person delivering vaccination
communication and the timing, format, and delivery setting of
the communication could all influence how they felt and their vaccination intentions [46]. The ‘‘health status and well-being” and
‘‘cost” domains were consistently rated as least important, perhaps
because these concepts are not generally associated closely with
communication.
Across stakeholders in both rounds, the average rating was over
4 (‘‘very important”) for all of the specific outcomes within the ‘‘attitudes or beliefs” domain. Establishing nuances in the prioritisation of specific outcomes within a domain likely requires a
Delphi survey that provides more contextual information about
the specific nature and audience of an intervention, and may be a
valuable future topic of investigation.
While we identified a few statistically significant differences in
ratings between stakeholder groups, we are wary of making too
much of these findings because we do not yet know why these
emerged, or the degree to which differences in understanding or
interpretation of the survey may have influenced ratings. Generally, the similarity of outcome priorities across stakeholder groups
suggests that competing priorities, such as those identified for conditions like rheumatoid arthritis [47], may not be a major issue in
vaccination communication evaluation.
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5.3. Strengths and limitations
This study is the first to apply Delphi survey methods to the
study of vaccination communication outcomes, and its successful
administration shows that this is a useful method for establishing
convergence and identifying indicative, relative patterns in ratings
of outcome domains. Future COS research could build on this work,
focusing on specific vaccination communication interventions and
target audiences or adapting the method for other complex,
socially-oriented interventions such as those to promote shared
decision-making [48] and informed consent [49].
This study does not extend to the level of recommending specific outcomes or outcome measures. However, identifying preliminary core outcome domains is a critical first step to developing
this area. The findings of this study can be utilised, alongside the
previously-developed detailed taxonomy of vaccination communication outcomes [36], to help researchers consider additional relevant outcomes for their evaluations and to indicate priority
outcome domains requiring further research to develop appropriate outcome measurement methods.
The online Delphi format was efficient for administration and
analysis, and facilitated broad international participation, including from LMICs. While we were limited by time and resource constraints, future studies with high LMIC relevance should consider
options which allow translation or physical administration of surveys. We sampled participants purposefully in order to compare
the views of different stakeholder groups, but numbers within
groups were relatively small and their specific views not
generalisable.
We piloted the survey, substantially changing it in response to
feedback. However, participants’ responses suggest that we could
further improve the accessibility of the survey’s language, and
issues with comprehension may have affected some results. For
example, decision-making is a complex topic (itself the subject of
a developing COS [48]) and may have been rated lower as an outcome domain because it was not readily understood by all participants. Conversely, ‘‘community participation” may have been
rated highly for communication to enhance community ownership
because it uses similar wording and ‘‘sounds” appropriate. Nevertheless, the retention rate was relatively high across rounds, and
we received many positive comments from respondents from all
stakeholder groups, suggesting that people were engaged with
the material despite its complexity.
6. Conclusions
This Delphi survey expands the field of core outcomes research
and identifies preliminary core outcome domains for measuring
the effects of communication about childhood vaccination. Vaccination communication interventions impact more than just vaccination status and behaviours. Measuring intermediate outcomes
related to the communication’s purpose is crucial to unpacking
these effects and may assist in understanding the differential
effects of interventions intended to address hesitancy. The findings
support the argument that vaccination communication is not a single homogenous intervention – it has a range of purposes, and vaccination communication evaluators should select outcomes
accordingly. Trials and evaluations should also consider the potentially different values of stakeholders involved in the communication intervention, and how these might be reflected by the
outcomes selected for measurement.
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Chapter 9 – Discussion and conclusions

Chapter 9: Discussion and
conclusions
1. Introduction
In this thesis, I have drawn together and defined the field of vaccination communication
interventions and explored and identified the potential outcomes that should be measured
when these interventions are evaluated. Communication for and about childhood vaccination is
ubiquitous in practice, but as a field of research, it has been poorly organised and inconsistently
defined, with the result that evidence from individual studies has been difficult to consolidate.
In Chapter 2, the scope and nature of communication interventions for childhood vaccination
were identified. Interventions were then organised into a taxonomy on the basis of their
intended purpose, in order to facilitate consideration of their potential outcomes and provide
some overarching order to an otherwise disaggregated field. Over the three stages of research
that followed, this thesis applied qualitative and quantitative methodologies in an exploratory,
sequential study design to address the complex methodological and conceptual challenges
associated with measuring the effects of vaccination communication interventions. These three
stages analysed the outcomes that have been measured, explored additional potential
outcomes that could be measured, and prioritised the outcomes that should be measured.
The thesis makes both practical and methodological contributions to the fields of vaccination
communication and outcomes research. First, it offers evidence‐based insight into the types of
outcomes that should be assessed for evaluations of vaccination communication interventions.
Second, it utilises existing core outcome development methods and adapts these to produce
innovative new methodological approaches for investigating outcomes related to a complex,
socially‐oriented communication intervention.
This final chapter summarises the key findings from each stage of the thesis, including how each
output informed the subsequent stages. It then provides an overview of the strengths and
limitations of this research as a whole. Finally, this chapter describes the potential implications
of this work for future research about outcomes, vaccination communication research, and
policy or programme evaluation.
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2. Summary of findings
2.1. Stage One: What has been measured?
Systematic reviews of vaccination communication intervention studies have identified
inconsistent or insufficient outcome measurement as a problem preventing evidence synthesis
in the area (e.g. (Johri et al., 2015; Kaufman et al., 2013; Sadaf, Richards, Glanz, Salmon, &
Omer, 2013; Saeterdal, Lewin, Austvoll‐Dahlgren, Glenton, & Munabi‐Babigumira, 2014; Ward,
Chow, King, & Leask, 2012). However, prior to the research in this thesis there had been no
known efforts to identify the scope of outcomes that vaccination communication intervention
trialists had selected or reported, or to determine the specific issues arising from outcome
selection.
Therefore, the objective of Stage One was to identify what has been, or is currently being,
measured in research trials of the effects of vaccination communication interventions. In this
Stage, I conducted a review of vaccination communication trials, extracting information on 209
outcomes from 112 trials and thematically analysing them to group them into a Trial Outcomes
Map. The Map divided the outcomes into broad consumer‐related, vaccination‐related, and
health service‐related Outcome Categories. Each Outcome Category included a number of
Outcome Types, which were the concepts being measured. Within these Types I identified
Outcome Variables, which were the ways the trials defined and measured the outcomes. I
analysed the Map to identify patterns and gaps in the outcomes measured by trials.
The main finding from Stage One was that vaccination communication trials measure too few
concepts in too many different ways. Most trials measured at least one vaccination‐related
outcome, suggesting that researchers perceive these outcomes as important. However, there is
a huge amount of variation in the way these vaccination‐related outcomes are defined and
measured. This was shown by the diversity of Outcome Variables in the vaccination‐related
Outcome Category. Trialists appear not to be drawing on standard measures for these
important vaccination‐related endpoint outcomes, and there is no consensus on what a
standard measure might be. This is one of the factors making it difficult to compare and
synthesise the evidence of effects on vaccination‐related outcomes across individual trials.
The scope of the outcomes measured by trials was also found to be narrow, with relatively few
trials measuring consumer‐related or health system‐related outcomes. Many of these outcomes
are what might be considered 'intermediate' outcomes, such as attitudes towards vaccination
or intention to vaccinate. Some outcomes that may be important to assess the degree of
informed choice about vaccination, such as clarity of values, were not measured in any trials
and did not appear in the Map at all. Trials contributing to the Map also rarely assessed
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'process' outcomes that related to the design or delivery of the intervention, such as satisfaction
with the intervention or intervention readability and comprehension. These types of outcomes
are particularly relevant for vaccination communication, which is often a complex intervention
with multiple elements and where the intervention’s effects may be affected by factors like
individual cognitive biases and social norms (Goldstein, MacDonald, Guirguis, & Sage Working
Group on Vaccine Hesitancy, 2015; Harmsen et al., 2015; WHO SAGE Working Group on Vaccine
Hesitancy, 2014b). According to the complex intervention evaluation guidelines published by
the UK Medical Research Council, measuring multiple outcomes, including those that assess
elements of the delivery process, is necessary to unpack how a complex intervention works – or
where it fails (Craig et al., 2008).
Stage One identified the major gaps and limitations in current vaccination communication trial
outcome measurement. This informed the research in the next stage, which aimed to fill the
gaps in what has been measured by identifying additional relevant outcomes that could be
measured when evaluating vaccination communication.

2.2. Stage Two: What could be measured?
Stage Two incorporated both primary and secondary qualitative research to explore and
compare stakeholder views on vaccination communication outcomes and to comprehensively
identify the wide array of outcomes that could be measured to evaluate vaccination
communication interventions. These outcomes were then integrated into a comprehensive
taxonomy to provide a common language and conceptual structure for the consideration of
outcomes in this area.

2.2.1. Deriving outcomes from focus group discussions
With the dearth of studies that explore the nature of vaccination communication outcomes and
people’s views about them, it is unlikely that the outcomes selected by trialists and mapped in
Stage One were based on broad consideration of stakeholder preferences. Therefore, one
objective of Stage Two was to explore the vaccination communication experiences and
perspectives of parents and professionals impacted by or involved in communication for
childhood vaccination and by analysing these, to identify potential outcomes raised by each
group.
I held three focus groups with parents and four with health professionals. The health
professionals were recruited using stratified purposive sampling (Patton, 1990) to include as
broad a range of perspectives as possible (i.e. healthcare providers, researchers, and
government or NGO representatives). I thematically analysed the transcripts from the parents
and the professionals separately to identify data themes.
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I identified six data themes raised by parents, and five by professionals. The parent data themes
revolved around their experiences making the decision about vaccination, with themes related
to concerns or fears; making the choice; certainty and confidence; information format, content,
and delivery preferences; and their feelings after a communication encounter. The professionals
discussed experiences and perspectives that were less personal than those of the parents, due
to the nature of their involvement in vaccination communication. Professional data themes
addressed intervention design; perceptions about parent needs; perceptions about quality
communication; communication challenges; and evaluation challenges.
To create a bridge between the life experiences described by the data themes and the more
technical, concrete language of research outcome evaluation, I used interpretive analysis to
translate the data themes into potentially measurable outcomes. Translation of the experiential
information derived from the focus group discussions into potentially measurable outcomes
was important because, as noted earlier, "until something is classified it cannot be measured"
(Pope & Mays, 1995, p. 43). Utilising a common technical language for all the outcomes,
regardless of whether they arose from the focus groups or from the research literature, was
necessary in order to consolidate and integrate the outcomes together and provide a basis from
which to prioritise outcomes for core outcome development.
I translated the parent and professional data themes into 47 and 36 outcomes, respectively. The
professionals also explicitly brainstormed or discussed several outcomes in their focus groups,
which the parents did not do. I was therefore able to record an additional 43 outcomes that
were raised directly by the professionals. When all the translated and directly‐raised outcomes
were combined and duplicates were removed, I had identified 92 unique outcomes (18 raised
by parents only, 45 raised by professionals only, and 29 that were raised by both parents and
professionals).

2.2.2. Identifying additional outcomes from health communication literature not
specifically related to vaccination
As Stage One established, the outcomes currently measured in vaccination communication trials
were relatively limited in their scope (i.e. they were mostly vaccination‐related). However,
diverse interventions were catalogued in the interventions taxonomy (Chapter 2), and there are
clear similarities between vaccination communication and other forms of health
communication, such as communication for shared decision‐making or community engagement.
This indicates that a potentially much broader range of outcomes could be measured to
understand the effects of vaccination communication. Therefore, in addition to the outcomes
raised by parents and professionals, this Stage also aimed to identify outcomes from health
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communication research generally that could be relevant to the more specific area of
communication around vaccination.
I comparatively analysed the Trial Outcomes Map (Chapter 4) against an existing taxonomy of
outcomes measured in health communication trials, developed by the Cochrane Consumers and
Communication group (Cochrane Consumers and Communication, 2012). This was done to
identify the range and types of health communication outcomes that could be applied to
vaccination communication interventions but which were not present in the Map. I then
compared the Map with the vaccination communication interventions taxonomy (Chapter 2), to
note areas where intervention purposes implied additional outcomes relevant to vaccination
communication. Major gaps were identified around decision‐making and community
engagement. I conducted a targeted literature search for general health communication
literature that measured outcomes related to these gap areas. This was a novel methodological
approach to expand the list of outcomes derived from literature, which is typically established
only through a systematic review of trials related to the primary topic of the COS (Boers et al.,
2016). I combined the trial outcomes from the Map with the newly identified outcomes from
other non‐vaccination health communication literature, thematically organising them to form a
preliminary taxonomy of vaccination communication outcomes.

2.2.3. Comparing and categorising outcomes raised by parents and health
professionals
I used a modified framework analysis approach (Ritchie & Spencer, 1994) to compare and
categorise the outcomes raised by parents and professionals in the focus groups. The
framework I used was the preliminary outcomes taxonomy described above, based on
outcomes from trials and other health communication literature. I organised the outcomes
raised by parents and professionals into analysis charts, according to the preliminary outcomes
taxonomy categories (e.g. ‘knowledge or understanding’, ‘attitudes or beliefs’).
The parents discussed fewer outcomes than the professionals. The outcomes they did raise
suggested that parents view 'effective' communication as communication that impacts how
they feel and how they make decisions, rather than impacting what they actually do. 'Effective'
communication, to professionals, appeared to have more varied goals. They raised a broader
range of outcomes, including many that were applicable to health systems and providers (e.g.
vaccination uptake, provider confidence), though the two types of outcomes mentioned most
by professionals were the same as those most frequently mentioned by parents: attitudes or
beliefs and decision‐making. Notably, only the professionals mentioned outcomes related to
parents' knowledge of vaccination issues.
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2.2.4. Integrating outcomes from research literature with outcomes from
stakeholders into a taxonomy
In addition to comparing the parent and professional outcomes, the framework analysis process
enabled the integration of the outcomes from the focus groups together with the outcomes
from trials and other health communication literature. Some categories from the preliminary
outcomes taxonomy were revised as a result of this analysis, and some new categories, such as
'Intervention design and implementation', were added in order to capture and categorise the
outcomes from all the different sources. The output of this process was the comprehensive
taxonomy of vaccination communication outcomes, presented in Chapter 7.
The comprehensive outcomes taxonomy is divided into three overarching Core Areas, which
contain eight outcome domains. The first Core Area is psychosocial impact. It includes three
domains: knowledge or understanding, attitudes or beliefs, and decision‐making. The second
Core Area is health impact, which includes two domains: vaccination status and behaviours; and
health status and well‐being. The final Core Area is community, social or health systems impact.
The domains in this Core Area are intervention design and implementation; community
participation; and resource use. Within each domain is a set of related individual outcomes.
This structure of Core Areas, Domains and outcomes is based on the OMERACT conceptual
framework (Boers et al., 2014), which was developed to facilitate the consideration of outcomes
for COS. However, the OMERACT framework was designed for clinical or health condition‐
related outcomes, which are typically more closely related to morbidity and mortality than
outcomes associated with communication‐type interventions. Therefore, the actual content of
the comprehensive outcomes taxonomy is unique to vaccination communication.
Stage Two established the comprehensive outcomes taxonomy, which articulated and organised
the array of outcomes that could be measured. Determining which outcomes should be
measured required broad consultation with international stakeholders, which was undertaken
in Stage Three.

2.3. Stage Three: What should be measured?
The objective of Stage Three was to identify which categories of outcomes ('outcome domains')
vaccination stakeholders think are most important to measure when evaluating the effects of
three types of vaccination communication that are commonly used and particularly relevant for
addressing vaccine hesitancy.
In this Stage, I conducted an online Delphi survey. I recruited participants from around the
world who identified as belonging to one of four stakeholder groups with an interest in or
experience with vaccination communication: parents or community members, healthcare
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providers, researchers, or government or NGO representatives. Participants were presented
with the eight outcome domains from the comprehensive outcomes taxonomy. They were
asked to rate the importance of measuring outcomes in each domain when considering three
types of vaccination communication: communication to inform or educate; to remind or recall;
and to engage the community. These three types of communication were chosen because they
were the most frequently described in the literature and observed in practice during the
development of the taxonomy of interventions (Chapter 2). After rating the outcome domains
for the three communication types, participants also rated the importance of six specific
outcomes in the 'attitudes or beliefs' domain: attitudes or beliefs about specific topics; intention
to vaccinate; degree of vaccine acceptance; trust; confidence in one's own abilities; level of
perceived support to access vaccination.
The Delphi survey was conducted over two rounds, with the ratings from Round 1 presented
graphically to participants before they rated the items again in Round 2. After both rounds, the
mean ratings were calculated for each domain, by each individual stakeholder group and also
for all stakeholders combined. Collectively, stakeholders indicated that the most important
outcome domain for communication to inform or educate was ‘knowledge or understanding’;
for reminder communication, it was ‘vaccination status and behaviours’; and for community
engagement communication, it was ‘community participation’. Stakeholders rated most
outcome domains as very important or critically important. The most important specific
outcome identified in the 'attitudes or beliefs' domain was trust.
This survey adds to the field of core outcomes research and identifies preliminary core outcome
domains for measuring the effects of communication about childhood vaccination. Measuring
relevant intermediate outcomes, in addition to endpoint outcomes related to vaccination
status, is necessary to determine which parts of complex communication interventions are
effective, and to identify whether interventions are impacting vaccine hesitancy. A major finding
from the survey was that all stakeholders agreed that different types of communication
intervention should be assessed using different outcomes. This is an important finding, as it is
not what is reflected in the outcomes currently selected by trialists, which tend to focus on
vaccination status (WHO SAGE Working Group on Vaccine Hesitancy, 2014a). The outcomes
selected by trialists generally show limited consideration of potentially important intermediate
outcomes, and little variation according to the interventions being evaluated. These findings,
along with the interventions taxonomy in Chapter 2, support the argument that vaccination
communication interventions can have a range of different purposes. Evaluators should select
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outcomes that reflect the purpose of the intervention they are delivering and take into account
the views of stakeholders involved in or impacted by the intervention.

3. Strengths and limitations
3.1. Methodological developments and adaptations
To my knowledge, this research is among the first to consider outcomes for vaccination
communication interventions. The research approach taken was aligned with existing best
practices for COS development as far as possible. However, early on, conceptual differences
emerged between outcomes for socially‐oriented preventive health interventions like
vaccination communication and the clinical or health condition‐related interventions that are
generally the focus of published core outcomes research. Therefore, some adaptations of well‐
established qualitative methods were needed to apply these methods to a new problem area.
For example, while most COS studies begin with a systematic review of trial literature followed
by stakeholder consultation, there are few published examples of COS studies that searched for
additional relevant outcomes in wider related fields of literature. This may be because research
in clinical areas tends to be better established and more frequently represented in trials than
health communication research. There is also generally consensus around language and
definitions for many clinical interventions and outcomes. This is not the case for trials of
vaccination communication interventions. The Map of trial outcomes demonstrated the limited
range of outcomes assessed, which meant that the comparative analysis and targeted review of
health communication literature, described in Stage Two, was an essential step. This step
substantially increased the breadth of outcomes included in the outcomes taxonomy and
therefore considered for core outcome prioritisation.
The focus group analysis also required further adaptation of standard approaches to analysis.
Most people do not find it natural or straightforward to think about outcomes for a
communication intervention. Therefore, the discussions – particularly with parents – were
shaped instead around the participants' personal experiences with vaccination communication,
and their thoughts and perspectives on how different experiences made them feel. This allowed
the discussion to flow more naturally and minimised participant confusion. However, it meant
that the outcomes themselves had to be derived at the analysis stage, through translation from
data themes to outcomes, rather than directly from transcripts. This approach to analysis
involved a greater degree of researcher interpretation than would have been necessary if
outcomes had been discussed explicitly, which may have influenced which outcomes were
identified. However, applying a modified version of framework analysis to the outcomes
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provided a transparent and logical way to compare the stakeholder outcomes with each other
and with the outcomes identified from the literature (Srivastava & Thomson, 2009). It also
provided a systematic mechanism through which the outcomes identified from focus groups
could be incorporated with the research literature outcomes into the final comprehensive
outcomes taxonomy.
The Delphi survey was also adapted from the format used by other COS studies, in that it sought
participant feedback on outcome domains for three different intervention types. Other studies
that prioritised outcome domains through a Delphi survey generally seek feedback on only one
intervention, or one narrowly‐defined condition (e.g. mechanical ventilation (Blackwood et al.,
2015), non‐specific low back pain (Chiarotto et al., 2014), vitiligo (Eleftheriadou et al., 2015),
childhood asthma (Sinha, Gallagher, Williamson, & Smyth, 2012), or haemodialysis (Tong et al.,
2015)). The Delphi survey used in this thesis facilitated the comparison of stakeholder ratings
across intervention types, which was a valuable output because it confirmed that a one‐size‐fits‐
all approach to the evaluations of all vaccination communication interventions does not reflect
stakeholder views and preferences. However, the survey itself was complex and may have been
challenging or confusing for some participants, potentially limiting the strength of the
conclusions drawn from the survey data. There was little separation between most of the
ratings, either between domains (most were rated highly, as very important or critical) or across
stakeholder groups. One potential approach to address this problem may be to ask participants
to rank the domains, or to choose the top three most important, rather than rating each domain
independently. A more focused Delphi survey, which asked more detailed questions about one
specific type of intervention, may also have identified greater variation. However, it is also
possible that the ratings were simply a natural reflection of the participants' views.
Interestingly, the relatively strong agreement between the ratings of domains by different
stakeholder groups in the Delphi survey was not necessarily reflected in the outcomes raised in
the focus groups. In the focus group discussions, parents and professionals raised some
overlapping outcomes but also many that differed. This may be a result of the very different
ways in which we asked the stakeholders to consider outcomes in these two studies – the focus
group outcomes were drawn from a free‐flowing discussion of personal experiences, while the
Delphi's structure and content were more academic and rigid, and asked participants to
consider a specific type of communication. The combined used of these two approaches may be
of value in other types of COS research, and will be discussed further later in this chapter.
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3.2. Representativeness
The methodologies used in this research were both qualitative and quantitative, which view
'representativeness' differently (Gobo, 2004). The trials contributing to the Map were identified
systematically in Stage One, but the health communication literature was purposively identified
to fill gaps in the Map in Stage Two, and outcomes were extracted until saturation was achieved
and no new outcomes were identified. Both of these secondary research elements included
international studies and settings, but were limited to English‐language publications. It is
possible that research published in other languages, or research that remains unpublished or is
located in grey literature may have reported different outcomes.
Participants for the focus groups were recruited with stratified purposive sampling in order to
elicit as broad a range of views as possible, within the time and resource constraints of the
project (Patton, 1990). At least one focus group was held with each of the three different types
of health professional (i.e. healthcare providers, researchers, government or NGO
representatives), and three focus groups were held with parents. While parents were recruited
from a variety of locations around Melbourne, Australia, the social demographics of those who
ultimately participated were relatively similar, which may have limited the variety of vaccination
communication experiences they discussed. The participants for all but one international
government and NGO focus group were based in Australia, which means the experiences they
described could have been context‐specific, and all participants spoke English. The international
focus group included participants from several LMICs and multinational organisations, however,
providing more diverse viewpoints. Interestingly, the themes derived from the international
government or NGO participants were not notably different from those raised by the Australian
policymakers. This suggests that their varied locations were perhaps less influential on their
communication views and experiences than their similar professional roles.
For the Delphi survey, which was the quantitative stage of this research, I aimed to recruit as
widely as possible, with a focus on reaching participants in LMIC locations. LMIC participation
was particularly important for this project, given the international implications of vaccination
communication and the high burden of vaccine‐preventable diseases in LMICs (Oyo‐Ita et al.,
2016; Strategic Advisory Group of Experts on Immunisation, 2015). The online format for the
survey allowed it to be distributed widely and analysed quickly, but was a potential barrier to
some participating due to inadequate access to power and the internet. Ultimately, survey
participants came from 29 different countries, with 21% overall residing in LMICs. LMIC‐specific
recruitment is not frequently described as a goal in other COS development efforts, and as such
it is possible that this level of LMIC representation is relatively high in comparison.
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3.3. Breadth of vaccination communication interventions and outcomes
This research brings together and defines the field of vaccination communication interventions
in a particularly comprehensive way, under a broad definition of 'communication' (Chapter 2).
The diversity and spread of this field is both a strength and a limitation of this research. People
involved in vaccination communication research can come from a variety of academic
disciplines (e.g. social science, public health, clinical medicine) and professional backgrounds
(e.g. academic research, medical practice, policy, programme development and evaluation).
They may be working in a range of settings and countries, and they may be involved or
interested in any of the different interventions catalogued in the interventions taxonomy. These
people and research topics are not necessarily considered to be part of one cohesive research
area, so bringing together 'vaccination communication' in this thesis is both a strength –
facilitating shared learning across related disciplines – and a potential limitation, as not all the
lessons learned will apply to all settings or interventions.
The taxonomy of outcomes was developed to be as comprehensive as possible, with relevant
outcomes derived from an assessment of the vaccination communication literature, health
communication literature more generally, and focus group discussions. This work identified
many new and unique potential outcomes, which may be utilised by other researchers.
However, this also means that many of the potential outcomes may not yet have validated
measurement methods, and operationalising some of the outcomes in practice may present
challenges that need to be addressed in future research.

4. Implications for research, policy and programme evaluation
4.1. Implications for future research about outcomes
4.1.1. 'Non‐traditional' core outcomes research
In this thesis, I have investigated the development of core outcome sets for what could be
described as a ‘non‐traditional’ area for core outcomes research. By this, I mean that the
interventions in the scope of this thesis are not therapeutic interventions but instead are
socially‐oriented communication interventions. In addition, the communication of interest is
that for the overarching purpose of delivering vaccination to prevent childhood disease, as
distinct from communication associated with treatment. While the ultimate goal of vaccination
communication may be to improve physical health and reduce morbidity or mortality, these
types of interventions operate at a point far 'upstream' from typical health‐related outcomes,
impacting a range of other outcomes first and/or to a greater extent. Exactly what these
‘upstream’ outcomes are is poorly understood, and determining which of them are important to
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measure is not intuitive. There is therefore an evidence gap in this area, meaning that core
outcomes research about such topics is particularly valuable.
The 'non‐traditional' core outcomes research of this thesis is especially relevant at this point in
the development of the core outcomes research field, when the creation and use of COS is
growing rapidly and efforts are underway to establish guidelines and reporting standards for
COS (Gorst et al., 2016; Kirkham et al., 2016). For instance, the recently published Core
Outcome Set–STAndards for Reporting (COS‐STAR) statement includes 18 items that core
outcomes experts have agreed should be included in a report of a COS, to promote
transparency and completeness (Kirkham et al., 2016). The COS‐STAR publication's authors are
now working on establishing minimum standards for studies developing COS. These minimum
standards could include items such as a required description of the health condition addressed,
which would be problematic for COS that do not revolve around health conditions. It is
therefore critical that these standards consider non‐traditional COS like those for vaccination
communication interventions, to ensure that minimum standards and guidelines moving
forward are inclusive of COS efforts related to topics like health promotion and health care
delivery.
The vast majority of COS studies registered on the COMET database (an indexed online
database where COS researchers can register their COS‐related studies) (COMET Initiative,
2011) have a disease or condition treatment focus. In fact, all of the 227 published COS‐related
studies found in a recent review conducted by COMET researchers addressed some form of
treatment for a specific health condition (Gorst et al., 2016). However, the increase in published
COS studies in the last two years (Gorst et al., 2016) indicates that there is growing interest in
developing and using COS throughout health‐related research, and more non‐traditional COS
studies are likely to arise in the future.
At present, I am aware of two other ongoing COS projects that focus on communication‐related
interventions, though both are more narrowly focused than vaccination communication: the
ELICIT project, led by Gillies (Gillies et al., 2015), and the shared decision‐making outcomes
project of Toupin‐April (Toupin‐April et al., 2017; Toupin‐April et al., 2015). The focus of the
ELICIT project is on outcomes for interventions to improve informed consent to participate in
trials. These interventions generally take the form of some type of informational material, and
trials tend to report outcomes related to understanding. However, Gillies and colleagues note
that there is a lack of clarity around what 'understanding' means and how it should be
measured (Gillies et al., 2015). The outcome measurement challenges explored and addressed
by the ELICIT project will have a great deal of potential relevance for vaccination communication
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interventions, given that knowledge or understanding was prioritised as a key outcome domain
for all three types of vaccination communication that were considered in the Delphi survey.
Toupin‐April's project focuses on outcomes for shared decision‐making interventions for adults
with osteoarthritis. While this work targets a particular health condition, shared decision‐
making is an important aspect of vaccination communication as well. The measurement of
outcomes related to shared decision‐making interventions is complex, due to the varied
definitions and intervention elements (Toupin‐April et al., 2015). The clarity provided by a COS
in this area would be helpful for any intervention that included a shared decision‐making
component, of which there are many. Furthermore, as with vaccination communication, shared
decision‐making is a relatively abstract concept, and it is challenging to ask people to consider
its potential outcomes. The methods as well as the findings from this ongoing project will
therefore add considerable valuable to the field of ‘non‐traditional’ COS research.
4.1.2. Methodological contributions
As described in the Strengths and Limitations section above, this research has used several
novel or adapted methods, which may help to inform the planning and conduct of future
research about related topics. For instance, while it is relatively common to undertake a
systematic review of outcomes measured in trials, few studies go on to thematically organise
these outcomes and analyse them to identify patterns and issues in current outcome selection.
This step may have particularly useful lessons for fields where there has been little or no
research about outcomes, and the potential problems arising from outcome selection are not
known. For example, it was not until I developed and analysed the Trial Outcomes Map that I
was able to establish that the outcomes currently being measured for vaccination
communication interventions were very limited in scope but highly duplicative in language. This
analysis was therefore critical to the Stage Two efforts to dramatically expand the range of
potential outcomes to be considered for prioritisation.
The Stage Two targeted review of health communication literature more generally was another
methodological step that is not generally included in COS studies, but which may be beneficial
for other researchers. For example, if an intervention is not well‐represented by trial literature,
it may be difficult to compile a list of potential outcomes associated with that intervention
specifically. However, through systematic comparative analysis with similar interventions in
related fields, it may be possible for researchers to identify additional outcomes that have
relevance or could inform the choice of outcomes to be considered for the intervention of their
focus.
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The analysis of the focus groups, particularly the translation of data themes to outcomes, was
undertaken in an effort to address the difficulties of asking non‐researchers to think and speak
about outcomes, which is typically the realm of researchers. While many COS studies consult
with stakeholders through interviews or focus groups in order to identify outcomes in addition
to those measured in trials, there has been little written about ways to address the challenge of
prompting a conversation about outcomes. In one study by Tierney (2015), researchers
consulted with young children, developing activities on tablet computers and shaping the
discussion prompts to engage with these young participants. However, the topic of discussion in
the Tierney study was still focused on a specific health condition (otitis media with effusion, or
glue ear) from which the children suffered, making the concept of outcomes more intuitive to
discuss (e.g. removing or reducing negative symptoms, feelings and experiences associated with
the condition). For a COS project about outcomes related to bipolar and schizophrenia, Keeley
and colleagues collected non‐verbal data from their focus group participants (e.g. allowing them
to write important outcomes anonymously on post‐it notes) in order to overcome difficulties or
barriers to identifying certain outcomes through discussions (Keeley et al., 2015). This approach
was helpful because some of the outcomes were sensitive or embarrassing for the participants.
For vaccination communication, it was anticipated that most focus group participants would not
find it natural or easy to think about outcomes specifically related to the communication. The
decision was therefore made to identify outcomes through the process of analysis rather than
by excessively directing the discussion towards the explicit identification of outcomes. The
concept of indirectly identifying outcomes from discussions about experiences has been briefly
described elsewhere, but there appears to be little or no detailed explanation or investigation of
the specific methods for doing this (Mathers et al., 2015). In my research, the translation of
focus group data themes into outcomes offered the advantage of allowing the participants to
speak freely about their experiences, rather than trying to think about outcomes. This may be a
useful approach for other researchers investigating outcomes that are difficult to explain or
conceptualise in concrete terms that are easily understood by most people.
Additionally, structuring the focus group discussions more naturally around stakeholder
experiences allowed me to explore stakeholder views about which outcomes should be
measured from two different angles. Not only did stakeholders quantitatively rate important
outcome domains in the Delphi survey, but they were also able to describe, in the focus groups,
what they felt made a communication experience effective or ineffective. When the pre‐Delphi
stakeholder consultation is explicitly focused on the discussion of outcomes, it is possible that
participants may feel pressured to think or speak in 'research' terms, even if this is not
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comfortable for them. Conversely, the structured research format and language of a Delphi
survey may also limit the way people engage with or understand the subject. It is not clear
whether either of these forces were at work in this research project, but it is notable that the
outcomes translated from the focus group discussions showed greater distinction between
parent and professional views than the stakeholder ratings in the Delphi survey. The combined
use of these two approaches – one consultation more focused on participant experiences,
rather than outcomes, and one more rigorously outcome‐focused – may be relevant in COS
research on other topics. For example, in an area of study where there is wide variation in
practice or definitions (e.g. case management), it may be helpful to begin with a more free‐
form, experience‐based stakeholder discussion to establish common understanding of terms
and concepts before prioritising them in a COS. This approach may also be useful for other non‐
traditional COS topics, where 'outcomes' are not easy to explain or discuss.
Finally, the focus group analysis methods raise a potentially highly valuable possibility for future
research. Because the outcomes were translated from the data themes, rather than from the
transcripts directly, it may be possible to use the same approach to translate outcomes from
other completed qualitative studies about stakeholder experiences and perspectives. Secondary
analysis of qualitative studies is not without its difficulties, which have been described in the
context of qualitative evidence synthesis (Barnett‐Page & Thomas, 2009; Noyes, Popay,
Pearson, Hannes, & Booth, 2011). However, using secondary data in this manner would at least
theoretically give researchers access to a broad range of stakeholder views, from different
settings, without having to conduct the primary research themselves. The feasibility and
potential limitations of this approach should be explored.
4.1.3. Future directions for vaccination communication core outcomes research
At this stage, measurement methods are not necessarily available or validated for many of the
outcomes included in the vaccination communication outcomes taxonomy or prioritised in the
Delphi survey. However, efforts are underway to develop measures for key outcomes such as
degree of vaccine hesitancy and trust (Larson et al., 2015; Larson et al., 2013; Opel et al., 2011),
which was the highest‐rated outcome in the 'attitudes or beliefs' outcome domain, according to
the Delphi survey. Future researchers could also examine the breadth and relative importance
of outcomes related to vaccination decision‐making, as presented in the ‘decision‐making’
outcome domain, in combination with lessons learned from Toupin‐April’s work on shared
decision‐making outcomes (Toupin‐April et al., 2017; Toupin‐April et al., 2015).
Community participation is rarely considered as an outcome and the appropriate measurement
methods are not well‐established, as evident from the targeted literature search conducted in
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Stage Two, but this outcome domain was rated as the most important to consider when
determining whether community engagement interventions are working. Determining a reliable
and informative measure for community participation would be valuable, as community
engagement interventions can be large‐scale and resource‐intensive (Saeterdal et al., 2014).
This research was the first to explore the outcomes associated with vaccination communication
interventions, which meant that the scope was necessarily quite broad and the COS are
therefore, at this stage, only preliminary recommendations. One or more core outcomes studies
could and should be conducted in this area to build on this work, focusing on a specific
intervention and population, such as clinic‐based vaccine education sessions or resources
delivered to new parents. The taxonomy, which is highly comprehensive, will be a valuable
starting point for the list of outcomes to be considered in future, more specific COS
development efforts, though additional supplementation through stakeholder focus groups or
interviews would further strengthen future studies.

4.2. Implications for future research about vaccination communication
4.2.1. Applying the findings and outputs from this research
The three sets of core outcome domains identified by the Delphi survey – the primary output of
this thesis – should be used by trial researchers, systematic review authors and other evaluators
to help guide their selection of consistent, meaningful outcomes for several of the most
common vaccination communication interventions in use. Increased consistency in outcome
selection across individual studies will allow research findings to be compared and synthesised
to contribute to a cumulatively growing evidence base, and will help to make the most of the
research that is done in this area, reducing research wastage (Chalmers & Glasziou, 2009). More
explicit and deliberate consideration of outcomes outside of endpoints related to vaccination
status will also promote understanding of the mechanisms of action for different vaccination
communication interventions.
Systematic reviews are the primary way to build reliable evidence about interventions like
vaccination communication (Grimshaw et al., 2003; Sackett, Rosenberg, Gray, Haynes, &
Richardson, 1996), and systematic review authors can lead primary research by example,
prioritising the outcome domains suggested by the Delphi survey even if these are not yet
measured routinely by trials (Kirkham, Gargon, Clarke, & Williamson, 2013). For Cochrane
reviews in particular, COS can inform the selection of outcomes for the Summary of findings
tables that appear at the start of each review, and which draw together and present its main
findings (Clarke & Williamson, 2016; Guyatt et al., 2011). Authors of vaccination
communication‐related reviews can use the outcomes taxonomy domains to organise and
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describe outcome categories, which are particularly relevant for reviews of complex
interventions (Cochrane Consumers and Communication, 2016; Davey, Turner, Clarke, &
Higgins, 2011). The outcome domains from this research are being used in updates of two
Cochrane systematic reviews (Kaufman et al., 2013; Saeterdal et al., 2014) to shape the
selection of outcome categories. Ultimately a more unified evidence base, where many studies
contribute data on comparable and stakeholder‐relevant outcomes, can more readily inform
recommendations for action. This is particularly important in LMICs, where the majority of
vaccine‐preventable deaths occur and resources are most limited (World Health Organization,
UNICEF, & World Bank, 2009).
In addition to the core outcome domains, vaccination communication researchers can utilise
both the interventions taxonomy and the outcomes taxonomy to improve and shape
intervention evaluations. The interventions taxonomy provides a new way to think about
interventions, in terms of their intended purpose, rather than their format or methods of
delivery. The Delphi survey illustrates how the interventions taxonomy can be linked to the
outcomes taxonomy to indicate potential outcomes. The complete outcomes taxonomy
includes a huge range of potential outcomes, which researchers can use to plan evaluations and
select outcomes.
4.2.2. Logic models
Researchers designing evaluations of vaccination communication interventions should propose
(and publish) logic models that illustrate the potential mechanism of action for the intervention
being tested (Anderson et al., 2011). Logic models are valuable tools to understand intervention
impacts, and they can inform intervention design and help decision‐makers determine whether
and how an intervention should be implemented (Moore et al., 2015; Savaya & Waysman,
2008). The outcomes selected to evaluate the effects of vaccination communication should
include intermediate or process outcomes that can potentially validate or negate the proposed
logic model. For example, a simple logic model drawing from the theory of planned behaviour
(Ajzen, 1991) might suggest that a short video showing a baby suffering from pertussis could
potentially change the viewer’s attitude towards vaccination and perhaps also their intention to
vaccinate, before impacting vaccination uptake (or not). The taxonomy of interventions may
help researchers describe the interventions more consistently and clearly, and to link the
purpose to potential outcomes along the causal pathway.

4.3. Implications for policy or programme evaluation
Evidence is also generated through evaluations outside of the research context (Brownson,
Fielding, & Maylahn, 2009; National Institute for Health and Care Excellence, 2012), and the
189

Chapter 9 – Discussion and conclusions

findings of this thesis are also relevant for policymakers, programme deliverers and funders.
Monitoring and evaluation are critical to programme delivery, but large‐scale evaluations are
often limited in their available time, scope, data availability and funding (Brownson et al., 2009;
Wynn, Dutta, & Nelson, 2005). The collection of data on many outcomes may be difficult, but
prioritising key outcomes may be easier with the clarity provided by the outcomes taxonomy's
domains and the outcome priorities identified in the Delphi survey. Policymakers like the
Australian Department of Health and Human Services employees who participated in one focus
group may find the taxonomy and the outcome recommendations useful for the small‐scale
evaluations they are able to conduct of locally‐implemented strategies. Additionally, the
outcome domains established in this research will inform guidance that is being developed by
the COMMVAC project in potential partnership with the WHO African Region Office (WHO
AFRO, 2017). Finally, policy and programme delivery will directly benefit from research that
measures more consistent outcomes and clarifies important features of interventions’
mechanisms of action.

5. Conclusions
If we don't measure the right outcomes when evaluating an intervention, how do we know
what works? This thesis offers a detailed, multi‐stage exploration of what the 'right' outcomes
are for evaluations of communication interventions for childhood vaccination. It provides both
evidence‐based recommendations for the types of outcomes that should be measured when
evaluating vaccination communication interventions, as well as methodological advancements
for the field of core outcomes research.
Vaccination communication is a broad and complex field. Communication strategies are
implemented around the world, from the personal to the population level, but there is limited
understanding about which strategies are the best and most effective. Given the public health
value of vaccination, it is critically important that communication strategies to promote and
sustain uptake be based in evidence.
In Stage One of this thesis, I established that the outcomes that are currently measured in
research trials of vaccination communication interventions are defined in incomparable ways
and measure a limited range of concepts. This makes it difficult to determine how these
interventions might operate or to synthesise evidence across studies. Therefore, in Stage Two, I
identified a wide array of additional potentially relevant outcomes. I drew upon related fields of
literature, such as studies of health communication decision‐making and community
engagement, to add some outcomes. I also consulted with parents, healthcare providers,
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researchers, policymakers and people working in LMIC governments or multinational aid
organisations to explore their experiences with vaccination communication. From these
consultations, I established some of the key features of ‘effective’ communication, from each of
their perspectives, and translated their experiences into measurable outcomes. Integrating all
the potential outcomes together, I organised them into a clear and comprehensive taxonomy
that can be utilised by anyone considering a vaccination communication intervention or
evaluation.
Finally, in Stage Three, I again consulted with international stakeholders through an online
survey, asking them to consider which outcome domains seemed most important to them,
when evaluating three common and important types of communication. The perspectives of all
the stakeholders were aggregated, producing three preliminary sets of core outcome domains.
One of the most important findings from this survey was that all the stakeholders felt that
communication with different purposes (e.g. to inform or educate, to remind or recall) should
be evaluated by measuring different outcomes, beyond those related to vaccination status. This
seemingly simple finding – that intervention purpose should guide outcome selection – could
transform the value and relevance of vaccination communication research if enacted in future
studies and programme evaluations.
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Appendix 1
Chapter 2, Additional File 1: Literature search details (Data Source 1)1
Grey literature and snowballing search results

Online databases
(USAID, PATH,
Communication Initiative
Network)

WHO review

2000+
documents
screened

128
documents
screened

24 included

9 included

Snowballing

13
documents
included

46 included documents
USAID IMMUNIZATIONbasics database (http://www.immunizationbasics.jsi.com/): We used the
site's Resources index and screened all publications listed under “Communication.”
PATH Vaccine Resource Library (http://www.path.org/vaccineresources/topics.php): We
browsed this database using its "Explore Topics" index. We screened all articles categorised
under “Vaccines and Immunization”, “For advocates and policymakers”, and “Emerging and
epidemic diseases”. We also searched using the phrases “Mass vaccination campaign
communication” and “vaccination communication”.
The Communication Initiative Network (http://www.comminit.com/global/): We searched the
website using the phrase "mass vaccination campaign communication".

1
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WHO review: We screened the review's included documents for materials specifically focusing
on infectious disease outbreaks, pandemic influenza, and public health disasters/emergencies
more generally.

Medline search and sampling
results

Medline
(July 12, 2014)
Non-duplicate results
retrieved (n=1874)

Excluded from
abstract and
title (n=1516)

n=358

SAMPLE: Articles
sought in full text (n=45)

Articles
excluded from
full text (n=32)

Relevant and included
articles (n=13)
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Chapter 2, Additional File 2: Medline search strategy2
Strategy - Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily,
Ovid MEDLINE(R) and Ovid OLDMEDLINE(R) 1946 to Present – Searched 12th July 2014
1. Immunization/
2. Immunization Schedule/
3. Immunization, Secondary/
4. Immunotherapy/
5. exp Immunotherapy, Active/
6. Immunization Programs/
7. exp Vaccines/
8. (vaccin$ or revaccinat$ or immuniz$ or immunis$ or immunother$ or inoculat$ or innoculat* or
prophyla*).tw.
9. or/1-8
10. (mass or campaign* or eradic*).ti,ab.
11. 9 and 10
12. ("periodic intensification of routine immuni?ation" or "supplementary immuni?ation activities" or
"national immuni?ation" or NIDS).ti,ab.
13. Mass Vaccination/
14. 11 or 12 or 13
15. exp Child/
16. exp Infant/
17. Child Care/
18. Infant Care/
19. exp Perinatal Care/
20. exp Parents/
21. (child$ or infant$ or newborn? or neonat$ or preschool* or primary school* or baby or babies or
toddler$ or parent$ or mother$ or father$).tw.
22. or/15-21
23. exp Communication/
24. ((health or patient* or mediated or facilitated or augmentative or alternative or total or simultaneous
or manual or mass or face-to-face or one-to-one or one-on-one or oral or cultural or risk or intervention*
or interaction* or program* or skill* or aid* or tool* or board* or device* or system* or barrier*) adj1
communication).mp.
25. (communicat* or messag* or verbal* or nonverbal* or written or writing or reading or language or
speech or speak* or spoken or talk* or conversation* or voice or visual-perception or feedback or listen*
or negotiat* or notify* or notification or remind* or narrat* or music* or humor or humour or humorous
or adverti* or persua* or interpreting or interpreters or interpret*-service or translat* service* or
translating).hw,ti.
26. (readability or intelligibility or credibility).mp.
27. (disclos* or trust* or truth* or deceiv* or deception or misinform*).hw,ti.
28. exp Interpersonal Relations/
29. hospital patient relations/
30. community institutional relations/
31. ((professional or physician or doctor or clinician or nurse or provider) adj1 (patient or client or
family)).tw.
32. ((health or patient or client) adj (education or knowledge or promotion)).mp.
33. exp health promotion/
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34. ((education* or teaching or learning or instruction* or training or skills or online or web* or internet
or video* or multimedia or multi-media) adj1 (intervention* or session* or course* or program* or
material* or package* or module* or demonstration or method* or process*)).mp.
35. (self adj (teaching or education or instruction)).mp.
36. ((media adj3 campaign*) or (promotion adj1 program*) or (community based adj3 intervention*) or
(awareness adj3 (rais* or increas*))).tw.
37. marketing.mp.
38. ((family or office or work* or school or faith or church) adj based).tw.
39. (educational status or literacy).mp.
40. ((improv* or increas* or enhanc* or patient) adj3 (understanding or comprehension)).tw.
41. (information* adj (service* or center* or centre* or system* or dissemination or seeking or retrieval
or transfer* or campaign* or provision or aid or material* or sheet* or pack*)).mp.
42. ((patient or client or health or medical or drug or written or print* or visual* or provid* or present*)
adj2 inform*).mp.
43. (((inform* or message* or communicat* or effect* or gain or positive or negative) adj2 fram*) or
((verbal or oral or written or text or data or numerical or statistical or visual or graphic* or pictorial or
audio* or video* or multimedia or multi-media or narrative) adj (format* or presentation* or
display*))).mp.
44. (counsel* or ((social or carer* or caregiver* or care giver* or patient*) adj1 support*) or psychosocial
or ((social or pastoral or spiritual) adj care) or religio* or chaplaincy or behavior modification or behaviour
modification).mp.
45. (counsel*ing session* or ((support or peer or self-help or self-care) adj2 (intervention* or group* or
program*))).mp.
46. ((social or community) adj2 network*).mp.
47. (self-care or self-management).mp.
48. (motivat* or incentive* or goal*).mp.
49. exp Communications Media/
50. ((mass or communication* or electronic or digital or multi or print* or social or new) adj media).tw.
51. ((print* adj (material* or based)) or paper-based or written material* or (paper adj1 pen*) or
publication* or newsletter* or brochure* or booklet* or pamphlet* or leaflet* or flyer* or handout* or
poster* or illustrat* or picture* or pictogram*).mp.
52. (radio or television or audiovisual or video* or tape recording* or cassette* or cd-rom* or dvd* or
motion picture* or movie* or cinema* or multimedia or hypermedia or telephon* or phone or phones or
sms or short message* or text message* or i-pod* or ipod* or i-pad* or ipad* or mp3 player* or hotline*
or answering service* or internet or web* or online or on-line or blog* or telemedicine or telehealth or
telecare or (virtual adj (reality or world or environment*))).mp.
53. ((electronic or e-) adj (mail or prescri* or health or game*)).mp.
54. exp computer systems/
55. software/
56. (computer* adj1 (system* or network* or program* or terminal* or interfac* or interact* or
handheld or intervention* or therapy or graphic* or simulation* or searching or mediated or based or
tailored or communication or assisted instruction)).mp.
57. (touch screen or digital assistant* or pda or blackberry or mobile-device* or laptop* or notebook
computer* or computer* or netbook*).mp.
58. (((automat* or interactive*) adj3 (telephon* or phone or phones or voice or hotline* or hot line*)) or
((voice or speech) adj (response or recognition or messag* or system* or technolog*))).mp.
59. (cultural* adj (competen* or sensitiv* or appropriate)).mp.
60. ((cultural* or linguistic* or language) adj3 (service* or care or intervention* or message*)).mp.
61. (participation or advocacy or consumer* or empower*).mp.
62. exp decision making/
63. (decision adj (making or support or aid*)).mp.
64. exp informed consent/
65. (informed adj (consent or choice* or decision*)).tw.
66. ((patient or person or family or client) adj (cent*red or focus*ed or oriented)).mp.
67. (therapeutic adj (relation* or alliance*)).mp.
68. or/23-67
69. Developing Countries.sh,kf.
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70. Africa/ or Asia/ or Caribbean/ or West Indies/ or South America/ or Latin America/ or Central
America/
71. (Africa or Asia or Caribbean or West Indies or South America or Latin America or Central America).tw.
72. (Afghanistan or Albania or Algeria or Angola or Argentina or Armenia or Armenian or Azerbaijan or
Bangladesh or Benin or Byelarus or Byelorussian or Belarus or Belorussian or Belorussia or Belize or
Bhutan or Bolivia or Bosnia or Herzegovina or Hercegovina or Botswana or Brazil or Bulgaria or Burkina
Faso or Burkina Fasso or Upper Volta or Burundi or Urundi or Cambodia or Khmer Republic or Kampuchea
or Cameroon or Cameroons or Cameron or Camerons or Cape Verde or Central African Republic or Chad
or China or Colombia or Comoros or Comoro Islands or Comores or Mayotte or Congo or Zaire or Costa
Rica or Cote d'Ivoire or Ivory Coast or Cuba or Djibouti or French Somaliland or Dominica or Dominican
Republic or East Timor or East Timur or Timor Leste or Ecuador or Egypt or United Arab Republic or El
Salvador or Eritrea or Ethiopia or Fiji or Gabon or Gabonese Republic or Gambia or Gaza or Georgia
Republic or Georgian Republic or Ghana or Grenada or Guatemala or Guinea or Guiana or Guyana or Haiti
or Honduras or India or Maldives or Indonesia or Iran or Iraq or Jamaica or Jordan or Kazakhstan or
Kazakh or Kenya or Kiribati or Korea or Kosovo or Kyrgyzstan or Kirghizia or Kyrgyz Republic or Kirghiz or
Kirgizstan or Lao PDR or Laos or Lebanon or Lesotho or Basutoland or Liberia or Libya or Macedonia or
Madagascar or Malagasy Republic or Malaysia or Malaya or Malay or Sabah or Sarawak or Malawi or Mali
or Marshall Islands or Mauritania or Mauritius or Agalega Islands or Mexico or Micronesia or Middle East
or Moldova or Moldovia or Moldovian or Mongolia or Montenegro or Morocco or Ifni or Mozambique or
Myanmar or Myanma or Burma or Namibia or Nepal or Netherlands Antilles or Nicaragua or Niger or
Nigeria or Muscat or Pakistan or Palau or Palestine or Panama or Paraguay or Peru or Philippines or
Philipines or Phillipines or Phillippines or Papua New Guinea or Romania or Rumania or Roumania or
Rwanda or Ruanda or Saint Lucia or St Lucia or Saint Vincent or St Vincent or Grenadines or Samoa or
Samoan Islands or Navigator Island or Navigator Islands or Sao Tome or Senegal or Serbia or Montenegro
or Seychelles or Sierra Leone or Sri Lanka or Solomon Islands or Somalia or Sudan or Suriname or Surinam
or Swaziland or South Africa or Syria or Tajikistan or Tadzhikistan or Tadjikistan or Tadzhik or Tanzania or
Thailand or Togo or Togolese Republic or Tonga or Tunisia or Turkey or Turkmenistan or Turkmen or
Uganda or Ukraine or Uzbekistan or Uzbek or Vanuatu or New Hebrides or Venezuela or Vietnam or Viet
Nam or West Bank or Yemen or Zambia or Zimbabwe).tw,sh.
73. ((developing or less* developed or under developed or underdeveloped or middle income or low*
income or underserved or under served or deprived or poor*) adj (countr* or nation? or population? or
world or state*)).ti,ab.
74. ((developing or less* developed or under developed or underdeveloped or middle income or low*
income) adj (economy or economies)).ti,ab.
75. (low* adj (gdp or gnp or gross domestic or gross national)).tw.
76. (low adj3 middle adj3 countr*).tw.
77. (lmic or lmics or third world or lami countr*).tw.
78. transitional countr*.tw.
79. or/69-78
80. 14 and 22 and 68 and 79
81. 14 and 22 and 68
82. limit 81 to yr="1990 -Current"
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Appendix 3
Chapter 4, Appendix A: COMMVAC CENTRAL search strategy3
ID

Search

#1

MeSH descriptor Communication explode all trees

#2

(health or patient or mediated or facilitated or augmentative or alternative or total or
simultaneous or manual or mass or face-to-face or oral or mobile or cultural or risk or
intervention or interaction or program* or skill or aid or tool or board or device or system
or barrier) near/1 communication in Clinical Trials

#3

(*communicat* or messag* or *verbal* or written or writing or reading or language or
speech or speak* or spoken or talk* or conversation or dialog* or discuss* or question*
or voice or visual-perception or visual-art or gesture or symbol* or emblem or signage
or metaphor* or feedback or listen* or negotiat* or notify* or notification or remind* or
narrat* or music* or humor or humorous or cartoon or adverti* or persua* or interpreting
or interpreters or interpret*-service or translat*-service or translating):kw,ti in Clinical
Trials

#4

readability or intelligibility or credibility in Clinical Trials

#5

(disclos* or *trust* or truth* or deceiv* or deception or misinform*):kw,ti in Clinical Trials

#6

MeSH descriptor Interpersonal Relations explode all trees

#7

MeSH descriptor Hospital-Patient Relations, this term only

#8

MeSH descriptor Community-Institutional Relations, this term only

#9

(professional or physician or doctor or clinician or nurse or provider or practitioner or
pediatrician or researcher) near/1 (patient or client or family or parent or subject) in
Clinical Trials

#10 (consult* or referral or interview or history-taking or anamnesis):kw,ti in Clinical Trials
#11 (education* or teaching or learning or instruction*):kw,ti in Clinical Trials
#12 (health or patient or client) next (education or knowledge or promotion) in Clinical Trials
(*education* or teaching or learning or instruction* or didactic or training or coaching or
skills or online or web* or internet or video* or multimedia or multi-media or telephone)
#13
near/1 (intervention or session or course or program* or material or package or module
or demonstration or method or process) in Clinical Trials
((medical or continuing or residency or distance) near/2 education) or internship or
#14 inservice or in-service or staff-development or professional-development or mentor* or
lifelong-learning in Clinical Trials
#15 (self next (teaching or education or instruction)) or autoinstruction* in Clinical Trials
#16

((media or health) near/3 campaign) or (promotion next program*) or (community-based
near/3 intervention) or (awareness near/3 (rais* or increas*)) in Clinical Trials

#17 marketing:kw,ti in Clinical Trials
#18

(family or office or work* or school or faith or church or web or internet or phone or
telephone or print or video) next based in Clinical Trials

#19 educational-status or literacy or critical-thinking in Clinical Trials

3

Appendix appears in publication: Kaufman J, et al. (2016) Outcomes mapping study for childhood
vaccination communication: too few concepts were measured in too many ways. Journal of Clinical
Epidemiology. 72:33-44.
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#20

(improv* or increas* or enhanc* or patient) near/3 (understanding or comprehension) in
Clinical Trials

(information* next (intervention or service or center or system or dissemination or
#21 seeking or retrieval or transfer or campaign or provision or aid or material or sheet or
pack* or letter)) in Clinical Trials
(patient or client or health or medical or drug or preoperative or pre-operative or written
#22 or print* or online or on-line or visual* or auditory or provid* or present* or factual or
objective) near/2 inform* in Clinical Trials
#23 *inform*:kw,ti in Clinical Trials
((inform* or message or communicat* or effect or gain or positive or negative) near/2
fram*) or ((verbal or oral or written or text or information or data or dynamic or
#24
numerical or statistical or visual or graphic* or pictorial or audio* or video* or multimedia
or multi-media or narrative) next (format or presentation or display)) in Clinical Trials
#25 (checklist or prompt or ((drug or food or product) next label*)):kw,ti in Clinical Trials
(counsel* or advice or advis* or ((social or carer or caregiver or care-giver or patient)
near/1 support*) or "supporting" or psychosocial or spiritual or ((social or pastoral) next
#26
care) or religion or chaplaincy or (behavior near/1 (modif* or chang*))):kw,ti in Clinical
Trials
(counsel*ing near/1 (session or method or patient or group or in-person)) or ((support or
#27 peer or self-help or self-care or self-management) near/2 (intervention or group or
program* or project)) in Clinical Trials
#28

((social or community) near/2 network) or virtual-community or discussion-group in
Clinical Trials

#29 (self-care or self-management):kw,ti in Clinical Trials
#30 (motivat* or incentive or goal):kw,ti in Clinical Trials
#31 MeSH descriptor Communications Media explode all trees
#32

(mass or communication or electronic or digital or multi or print* or social or new) next
media in Clinical Trials

((print* next (material or message or feedback or based)) or paper-based or postal or
mail* or letter or correspondence or (paper near/2 pen*) or publication or newsletter or
#33
brochure or booklet or pamphlet or leaflet or flyer or handout or poster or billboard* or
illustrat* or picture or pictogram* or graphic* or icon*):kw,ti in Clinical Trials
(radio or television or audio* or video* or tape or recording or cassette or cd-rom or dvd
or motion-picture or film or multimedia or hypermedia or game or telephon* or phone or
#34 sms or i-pod or ipod or mp3-player or hotline or answering-service or internet or web* or
online or on-line or electronic or blog* or bulletin-board or telemedicine or telehealth or
telecare or telemanag* or virtual):kw,ti in Clinical Trials
#35 (e next (mail or prescrib* or health)):kw,ti in Clinical Trials
#36 MeSH descriptor Computer Systems explode all trees
#37 MeSH descriptor Software, this term only
(computer* near/1 (system or network or program* or terminal or interface or interact*
or handheld or intervention or strategy or therapy or graphic or simulation or searching
#38
or mediated or based or generated or tailored or communication or assistedinstruction)):kw,ti in Clinical Trials
#39

touch-screen or digital-assistant or pda or blackberry or mobile-device or laptop or
notebook in Clinical Trials

((automat* or interactive*) near/3 (telephon* or phone or voice or hotline or hot-line)) or
#40 ((voice or speech) next (response or recognition or messag* or system or technolog*))
in Clinical Trials
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#41

(participation or advocacy or consumer or empower*):kw,ti or ((increas* or promot* or
support*) near/2 participation) in Clinical Trials

#42 MeSH descriptor Informed Consent explode all trees
#43 (informed next (consent or choice or decision)):kw,ti in Clinical Trials
#44

(patient or person or family or client) next (cent*red or focus*ed or oriented) in Clinical
Trials

#45 therapeutic next (relation* or alliance or partner*) in Clinical Trials
#46 MeSH descriptor Decision Making explode all trees
#47 decision next (making or support or aid or tool or technology) in Clinical Trials
#48 (shared or joint or informed) near/3 decision in Clinical Trials
#49 cultural* next (competen* or sensitiv* or appropriate*) in Clinical Trials
#50

(cultural* or linguistic* or language) near/3 (service or care or intervention or message)
in Clinical Trials

(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12
OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR
#51 #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR
#33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR
#43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50)
#52 MeSH descriptor Immunization explode all trees
#53 MeSH descriptor Vaccines explode all trees
#54 immuniz* or immunis* or immunotherap* or vaccin* or inoculat*
#55 (#52 OR #53 OR #54)
#56 (#51 AND #55)

203

Appendix 4
Chapter 4, Appendix B: Studies contributing outcomes to the Trial
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Appendix 5
Chapter 5, Appendix A: Sample focus group discussion guides
Professional focus group discussion guide
Registration











Distribute consent form
In this focus group, you will be discussing your experiences and perspectives as a [professional
role] on vaccination communication issues. Your participation in this study is completely
voluntary, and you can stop participating at any time by leaving the session, though you will not
be able to withdraw any information you have already provided.
The session will be audio recorded and transcribed but your comments will be kept confidential
– all the participants will use only each other’s first names, and you will be assigned an alias in
any transcripts or analyses written after the session.
You will be given a $30 gift voucher to cover your time and travel expenses at the conclusion of
the session.
Do you have any questions? Do you consent to participate in this study? Please sign this consent
form.
Collect signed consent forms
Offer optional copies of Participant information sheet or the focus group background
Distribute name tags

Welcome and project overview


Introduction
o In this focus group, you will be discussing your experiences and perspectives as a
professional (even if you have children). Your participation in this study is completely
voluntary, and you can stop participating at any time by leaving the session, though you will
not be able to withdraw any information you have already provided.
o The session will be audio recorded and transcribed but your comments will be kept
confidential – all the participants will use only each others’ first names, and you will be
assigned an alias in any transcripts or analyses written after the session. Please talk to and
respond to one another



PhD and study
o I’m working on a project called ‘Communicate to Vaccinate’ which is an international
research project looking at different ways to improve communication about childhood
vaccination around the world. This study in particular will be a part of my PhD, which aims to
improve the way communication for vaccination is evaluated and determine what
“effective” communication should look like and achieve.
o We are conducting a series of focus groups with different stakeholders, including parents,
health providers, researchers and policy makers. The aim of these focus groups is to discuss
potential outcomes that are relevant to each group.

Introductions


Tell us your name and briefly describe your role and how you are involved in vaccination and
vaccination communication OR describe any experience you’ve had with vaccination
communication evaluation

Vaccination communication interventions


We are here today to talk about communication about vaccination.
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Like a medication or a therapy, communication is something that can impact people’s health,
and it can be studied and measured. It involves much more than just a pamphlet or a doctor
speaking to a patient. We include a lot of different things in our definition of “communication.”
In the COMMVAC project, we created a taxonomy of communication interventions related to
childhood vaccination, which we organised by their purpose. Our focus is on communication that
directly impacts parents or communities, which includes communication directed to these
people or groups but also some communication targeted to health professionals. Here are some
examples of the PURPOSES of communication (show visual aids)

Discussion about interventions
-

Think of a particular instance where you were engaged in communication about vaccination.
Describe that experience.
o What happened?
o Did it go the way you hoped it would?
o Do you think it “worked” based on what you think it was trying to achieve?
o Has anyone had a different experience with the same kind of communication?

-

What are some other kinds of communication related to vaccination that you have used or
know of?
o For example, reminders, facebook forum, video, decision aids
o Do you tailor your communication for different purposes (eg new vaccine
introduction) or populations (eg hesitant parents, new migrants)
o Do you tend to rely on one route or medium for communication? Or use multiple

-

Who is involved in designing the communications?
o Do you have any choices in which communication strategies or tools you use?

Vaccination communication outcomes






We can see that there are lots of different types of communication interventions.
Communication can also have different effects or outcomes. Outcomes might be a particular
behaviour like someone going to get a vaccine for their child, or a feeling of stress or anxiety
about the decision or satisfaction with how the information was delivered.
Sometimes different people are interested in different outcomes - for instance, the head of the
department funding an information campaign may only want to know how many more children
have been vaccinated since starting that campaign. But a nurse might want to know whether the
parent understands the message or feels confident in their decision, and a parent might want to
feel like they have been listened to and respected in their interaction, and supported to make
their decision.
These things are all measurable outcomes, but a lot of the time only some are being measured.

Discussion about outcomes
-

Have you ever been involved in an evaluation of a vaccination program or of a
communication strategy?
o What types of outcomes did you measure?

-

Other than improving vaccination coverage, are there outcomes you would like to achieve
with your communication?
o How do you hope it will make parents/communities or providers feel or behave?

-

Do you ever look at research evidence to help decide what strategy to use or to find out
what options might be possible?
o If you were looking at a study of a communication strategy to see if it might work in
your setting or population, what outcomes would you focus on or be looking for?
o What outcomes are most important to you, in your professional role?
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-

What are some barriers to measuring outcomes?

-

If there were no constraints, what is a communication intervention you would like to be able
to test or implement, and what kind of outcomes would you like to measure to evaluate it?

-

What other outcomes do you think COULD or SHOULD be measured, either routinely or in
certain situations or populations, based on the range of interventions we have discussed?

You’ve talked about your experiences with communication today, and we have been listening in
particular for what kinds of outcomes you’ve indicated might be important. So from what you’ve
said, a few things we might want to measure to find out if communication is effective are:
(examples from notes)
Is there anything else you think we should consider measuring to evaluate communication?

Wrap up








Thank you!
We will analyse your comments today to identify some key themes in regards to what makes an
effective communication intervention. We will be combining this information with the input
from health providers, parents and researchers as well. This will help the people who are
designing, delivering and evaluating communication interventions.
We would love for you to be involved in an online survey that will take place after we finish all
the focus groups, and will give you a chance to take part when it’s up and running
Questionnaire
Gift certificate
Receipt of payment
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Parent focus group discussion guide
Registration











Distribute consent form
In this focus group, you will be discussing your personal experiences and perspectives on
vaccination communication issues. Your participation in this study is completely voluntary, and
you can stop participating at any time by leaving the session, though you will not be able to
withdraw any information you have already provided.
The session will be audio recorded and transcribed but your comments will be kept confidential
– all the participants will use only each other’s first names, and you will be assigned an alias in
any transcripts or analyses written after the session.
You will be given a $30 gift voucher to cover your time and travel expenses at the conclusion of
the session.
Do you have any questions? Do you consent to participate in this study? Please sign this consent
form.
Collect signed consent forms
Offer optional copies of Participant information sheet or the focus group background
Distribute name tags

Individual exercise



Post-it notes available at each seat
While we wait for everyone to arrive, you’ll see some post-it notes at your seat. Please think and
write about an experience you had with communication about vaccination to share.
o How did you feel before the experience?
o What happened?
o How did you feel after, and do you think it achieved what it was aiming to achieve?

Welcome and project overview


Introduction
o In this focus group, you will be discussing your experiences and perspectives as a
professional (even if you have children). Your participation in this study is completely
voluntary, and you can stop participating at any time by leaving the session, though you will
not be able to withdraw any information you have already provided.
o The session will be audio recorded and transcribed but your comments will be kept
confidential – all the participants will use only each others’ first names, and you will be
assigned an alias in any transcripts or analyses written after the session. Please talk to and
respond to one another



PhD and study
o I’m working on a project called ‘Communicate to Vaccinate’ which is an international
research project looking at different ways to improve communication about childhood
vaccination around the world. This study in particular will be a part of my PhD, which aims to
improve the way communication for vaccination is evaluated and determine what
“effective” communication should look like and achieve.
o What we want to find out from these focus groups is what kinds of things are important to
you, as parents, when you are involved in communication about vaccination. In other words,
what do you think makes communication "effective" or "not effective"?

Introductions


Going around the table, tell us your name, how many children you have, and how old they are

Sharing personal experiences


Share the personal experiences from post its
o What happened?
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o
o
o

How did it make you feel?
Do you think it “worked” based on what you think it was trying to achieve?
Has anyone had a different experience with the same kind of communication?

Vaccination communication interventions


Like a medication or a therapy, communication is something that can impact people’s health,
and it can be studied and measured. It involves much more than just a pamphlet or a doctor
speaking to a patient. We include a lot of different things in our definition of “communication.”
We find it helpful to think about them based on the purpose of the communication. Here are
some examples of the PURPOSES of communication (show taxonomy category visual aid if
using).

Discussion about other types of communication
-

Has anyone had an experience with any of these other types of communication that you’d
like to discuss?
o For example, reminders, facebook forum, video, decision aid

-

(OPTIONAL DISCUSSION PROMPT): Were there ever aspects of the vaccination process that
made you anxious or uncertain?
o Do you think you looked for different things in the communication you experienced
when you were anxious? Do you think your feelings about what is effective
communication were different?

Vaccination communication outcomes


You’ve talked about your experiences with communication today, and we have been listening in
particular for what kinds of outcomes you’ve indicated might be important. So from what you’ve
said, a few things we might want to measure to find out if communication is effective are:
(examples)

Discussion about outcomes
-

Is there anything else you think we should consider measuring to evaluate communication?

-

In an ideal communication situation, how would you like it to make you feel? What do you
think its goals should be?

Wrap up








Is there anything else you would like to add or clarify before we wrap up?

Thank you!
We will analyse your comments today to identify some key themes in regards to what makes an
effective communication intervention. In the next stage of the research, we will find out which
outcomes are important to health providers, policy makers and researchers as well. This will help
the people who are designing, delivering and evaluating communication interventions.
We would love for you to be involved in an online survey that will take place after we finish all
the focus groups, and will give you a chance to take part when it’s up and running
Questionnaire
Gift certificate
Receipt of payment
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Chapter 5, Appendix B: Visual aids for focus groups
PURPOSE

TARGET

Mail or email

Group
interactions

One on one
interactions

Web-based

Printed material

Audio visual /
performance

Device, tool or
object

Phone-based

Mail or email

Group
interactions

One on one
interactions

Web-based

Printed
material

Audio visual /
performance

Device, tool
or object

Community
event

Mass media
campaign

Celebrity
spokespeople

One on one
interactions

Health professionals

Phone-based
Phone-based

Device, tool or
object

Communities, community members or volunteers

One on one
interactions

Device, tool or
object

Parents or soon-to-be parents

Mail or email

Parenting skills
programs

Program
delivery

Decision aids

Training in how
to communicate
/ educate others

Phone-based

Training in how
to communicate
/ educate others

Phone-based

Local opinion
leaders

Community
coalition

Training in how
to communicate
/ educate others

One on one
interactions

Web-based
Decision aids

Community
input

Partnership
building

Group
interactions
Facilitate
Decision Making

Program
delivery

Interpreters

Enhance
Community
Ownership

Enable
Communication

Provide
Support

Teach Skills

Remind or Recall

Inform or
Educate

Communication interventions
related to childhood vaccination
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Inform or
Educate
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Remind or
Recall

Teach
Skills
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Provide
Support

Facilitate
Decision
Making
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Enable
Communica on

Enhance
Community
Ownership
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Appendix 7
Chapter 6, Appendix A: Full preliminary taxonomy of outcomes
PRELIMINARY
OUTCOME
DOMAINS
Knowledge or
understanding

Attitudes or
beliefs

PRELIMINARY OUTCOME TYPES AND OUTCOMES
Acquisition of or change in knowledge or
understanding
· About vaccine-preventable diseases
· About risks, contraindications or side
effects of vaccination or specific vaccines
· About vaccination schedule
· About vaccination services or availability
· About infant care or child health issues
· About available options
· About immunisation guidelines and
delivery options
· About communication practices or
methods

Retention of or ability to recall
information
· Recall performance

Current or change in attitudes or beliefs
· About vaccination in general or specific
vaccine/s
· About vaccine safety or side effects
· About perceived necessity of vaccines
· About health system
· About communication interventions

Trust
· In institutions / services / providers

Intention to vaccinate
· Self-reported intention to vaccinate
· Self-reported likelihood of immunising
on time

Evaluation of communication
intervention
· Attitudes or beliefs about the
intervention
· Perceived effectiveness of the
intervention
· Acceptance/acceptability of
intervention
· Preference for intervention format
or timing
· Satisfaction with the information
provided
· Satisfaction with intervention
delivery
· Patient centredness of encounter
· Satisfaction with intervention
design

Reason for vaccination or
undervaccination
· Perceived barrier/s to vaccination
· Reason for choosing to vaccinate
· Reason for choosing not to vaccinate
· Reason for changing mind about
vaccination

Currency of knowledge
· Of new diseases or vaccines
Intervention comprehension
· Clarity of message, readability of
written information

Level of perceived support
· To seek vaccination
· To undertake necessary lifestyle or
other changes
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PRELIMINARY
OUTCOME
DOMAINS

Decisionmaking

PRELIMINARY OUTCOME TYPES AND OUTCOMES

Attributes of the choice
· Accuracy of perceived risk
· Value congruence with chosen option
· Clarity of values
· Perceived behavioural control
· Perceived subjective norm
· Perceived outcome efficacy
· Confidence to engage in shared decision
making
· Congruence between professional
values and consumer choice
Decision-related behaviour
· Choice (actual choice implemented or
preferred option)
· Adherence to chosen option
· Implementation of preferred choice

Vaccination
status and
behaviours

Vaccination uptake / coverage
· Number / proportion of study
participants:
o Un- or non-immunised (no vaccines
received)
o Partially immunised not up to date /
undervaccinated (some doses received
but not all due for age)
o Partially immunised up to date /
appropriately immunised for age (all
doses received for age, but series not
yet completed)
o Fully immunised (all doses of all
childhood vaccines received)
· Number of children brought up to date
· Proportion of eligible children receiving
specific vaccine
· Receipt of specific / any vaccine
· Number of vaccines received per child
· Rate of vaccine refusal or non-medical
exemption
Timeliness
· Receipt of vaccine/s within
recommended timeframe for each vaccine
· Time to vaccination (number of days
spent not up to date)
· Probability of reaching one year without
each immunisation

Attributes of the decision process
· Decisional conflict
· Patient-practitioner
communication
· Participation in decision-making
· Proportion undecided
· Decision satisfaction (with the
choice, process, or preparation for
decision-making)
· Decision support provided
· Participant’s perceptions of who
made the decision/s
· Informed consent
Decision-related health outcomes
· Decision anxiety
· Depression
· Regret
· Confidence
· Self efficacy
Appointment attendance
· Kept appointments
· Missed / cancelled appointments
· Number of appointments
scheduled or attended per child
· Timeliness of well-child visits
· Attendance at >x number of
appointments in a period
· Number of children attending
health centre in a certain period
Access and usage of vaccination
information
· Use of intervention or services
Missed opportunities
· Rate of missed opportunities
· Rate of captured opportunities
(number of eligible visits where
vaccine was administered)
· Rate of vaccination orders for
inpatients
Fidelity of the intervention delivery
· Adherence of interventionists to
delivery method
· Competence of interventionists
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PRELIMINARY
OUTCOME
DOMAINS
Health status
and well-being

Community
participation

Cost

PRELIMINARY OUTCOME TYPES AND OUTCOMES
Level of well-being, anxiety or stress
· Related to communication intervention
· Related to vaccination
· Related to diseases
· Related to communication intervention
delivery
Adverse health outcomes
· Related to vaccination
· Related to diseases
Level of participation
· In vaccination-related events or
activities
· In intervention design
· In program delivery
· In research
· In health care policy making or prioritysetting
· In any stages of a community-directed
coalition or program
· In community coalition or program
planning / delivery advisory group
· In program management

Reporting of adverse events
· Related to intervention
· Related to vaccination
Complaints and litigation
· Related to intervention

Capacity and empowerment
· Perceived ability of the community
to organise itself to solve problems
· Individual perception of influence
or control over decisions and
activities undertaken by the
community
· Perceived knowledge and skill
development facilitated by program
· Perceived participation
competence
· Social inclusion

Vaccine program results
Community coalition membership and
· New programs, services, and
perceptions
practices that were facilitated by
· Number of participants from community collaborative partnerships
/ attendance rates
· Policy changes to which
· Diversity of membership
collaborative partnerships
· Member perceptions that coalition is
contributed
representative of community
· Number of organisations or groups
· Member perceptions of influence in
interconnected
coalition decision making
· Creation of new collaborations or
· Member satisfaction with group
entities
functioning and achievements
· Involvement of local leaders in
· Member confidence in coalition's ability programs
to affect issue
· Member perceptions of group dynamics Resources
· Perceived benefits and challenges of
· Resources mobilised by / for
membership
program
· Perceived effectiveness of coalition
· Scaling up/down
leadership
· Quality and frequency of
communication between coalition staff,
members, and general community
Cost or cost-effectiveness
· Of receiving intervention
· Of accessing vaccination
· Of delivering intervention (e.g. per-visit time required for delivery)
· Of designing or developing intervention
· Of evaluating intervention
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Appendix 8
Chapter 7, Appendix 1: Unabridged COMMVAC outcomes
taxonomy for communication about childhood vaccination5
(Taxonomy begins on the next page.)

5

Appendix appears in publication: Kaufman J, et al. (2017) Childhood vaccination communication
outcomes unpacked and organized in a taxonomy to facilitate core outcome establishment. Journal of
Clinical Epidemiology. 84:173-184.
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Psychosocial Impact core area
CORE
DOMAINS
AREAS
Knowledge or
understanding

Attitudes or
beliefs

OUTCOMES
Knowledge or understanding
 Assessed in the following categories:
o vaccination in general or specific vaccine/s
o vaccination schedule
o vaccine-preventable diseases
o risks, contraindications or side effects of
vaccination
o finding or accessing vaccination services
o how and where to find relevant or
additional information
o how to judge quality of information/source
o infant care or child health issues
o vaccination guidelines and delivery options
o communication practices or methods

Up-to-date knowledge (currency of
knowledge)
 degree to which knowledge is up
to date

Attitudes or beliefs
 Assessed in the following categories:
o vaccination in general or specific vaccine/s
o vaccine reactions or side effects
o vaccine delivery or pain
o vaccine safety
o vaccine-preventable diseases
o health system

Trust





Intention to vaccinate
 self-reported intention to vaccinate

Psychosocial impact

Degree of vaccine acceptance
 rate of vaccine refusal or non-medical
exemption
 leaning towards/away from vaccination

Ability to recall information (retention)
 recall performance

in the communication deliverer
in healthcare provider
in communication content
in health system

Confidence in one’s own ability (selfefficacy)
 to vaccinate child on-schedule
 to find vaccination information
 to understand vaccination
information
 to make vaccination decisions or
engage in shared decision-making
 to deliver vaccines
 to deliver vaccination information
Level of perceived support to access
vaccination
 amount of perceived community,
family or health system support to
access vaccination

Decisionmaking

CONSIDERING THE OPTIONS

MAKING THE CHOICE

Predicted feelings of regret (anticipated regret)
Feelings and features of the decision predicted feelings of regret if child is harmed making process
by a vaccine
 satisfaction with degree of
involvement in the process
 predicted feelings of regret if unvaccinated
child is harmed by a preventable disease
 perceived control over the
decision-making process
Degree of certainty (decisional conflict)
 perception of how shared the
 degree of certainty about which course of
decision-making process was
action to take
 informed consent (participants
 degree of certainty about vaccine safety or
demonstrate measurable
effectiveness
understanding and believe that
 clarity of values
they understand the decision
process)
Factors influencing the decision







perceived risks of vaccination delivery
(transient side effects, reactions, pain)
perceived risks of serious or permanent
vaccine injury
perceived risks of vaccine-preventable
diseases
perceived ability to vaccinate
decisions and opinions of others (social
norms)
personal or religious beliefs

Decision-making support
 level of perceived support
 satisfaction with support provided
Feelings about the choice
 degree to which decision reflects
person's values (value congruence)
 satisfaction with the decision taken
 confidence in decision
 decision anxiety
 regret
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Health Impact core area
CORE
AREAS

DOMAINS

Health Impact

Vaccination
status and
behaviours

OUTCOMES
Vaccination uptake/coverage
 number/proportion of study
participants assessed in the following
categories:
o un- or non-immunised (no vaccines
received)
o partially immunised not up to
date/undervaccinated (some doses
received but not all due for age)
o partially immunised up to
date/appropriately immunised for
age (all doses received for age, but
series not yet completed)
o fully immunised (all doses of all
childhood vaccines received)
 number of children brought up to date
 proportion of target population
vaccinated/missed
 receipt of specific/any vaccine
 number of vaccines received per child
 number of vaccines delivered
 rate of vaccine refusal or non-medical
exemption

Appointment attendance
 kept appointments
 missed/cancelled appointments
 number of appointments
scheduled or attended per child
 timeliness of well-child visits
 attendance at >x number of
appointments in a period
 number of children attending
health centre in a period
Vaccination consent card return rate
 number of signed vaccination
consent cards returned for
vaccinations without parental
supervision
Missed opportunities to vaccinate
 rate of missed opportunities
 rate of captured opportunities
(number of eligible visits where
vaccine was administered)
 rate of vaccination orders for
inpatients

Timeliness of vaccination
 receipt of vaccine/s within
recommended timeframe for each
vaccine
 time to vaccination (number of days
spent not up to date)
 probability of reaching one year
without each vaccination

Health
status and
well-being

Level of well-being, anxiety or stress
Rate of reported adverse events
 related to communication intervention
 related to intervention
 related to vaccination
 related to vaccination
 related to diseases
Complaints and litigation
 related to delivering communication
 related to intervention
intervention
Health outcomes (morbidity or mortality)
 related to vaccination
 related to diseases
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Community, Social or Health Systems Impact core area
CORE
DOMAINS
AREAS

OUTCOMES
Satisfaction with the communication

Intervention
intervention
design and
• content
implementation • deliverer
•
•
•

delivery tone or style
format and quantity
timing

Community, social or health systems impact

Views about communication
intervention
• perceived accuracy of the
content
• perceived quality of the content
• perceived effectiveness of the
intervention
• perceived influence of the
intervention on the decision
taken
Use or uptake of communication
intervention
• reach of intervention message
• number of people
accessing/downloading
intervention
• uptake of key messages by the
media or other channels

Community
participation

Level of community participation of
individuals
• in vaccination-related events or
activities (attendance at local
meetings or events)
• in intervention design
(involvement in focus groups,
surveys etc. to pilot intervention
design)
• in programme delivery
(programme participation as a
volunteer, peer support provider
or other)
• in research (participation in a
study, trial or evaluation)
• in health care policy making or
priority-setting
• in any stages of a communitydirected coalition or programme
• in the advisory group of a
community coalition or
programme
• in programme management
Features and perceptions of
vaccination coalition or committee
members
• number of participants from
community/attendance rates
• diversity of membership
• perceptions that coalition is
representative of community

Assessment of the provider/deliverer
• confidence in provider/deliverer's
abilities
• perceived competence of the
provider/deliverer
• perceived knowledge of the
provider/deliverer
• deliverer adherence to planned
intervention
Acceptability of the intervention
• cultural appropriateness of the
communication
• acceptability of the time taken to
receive/deliver the intervention
Accessibility of the intervention
• clarity of the communication
Patient-centredness of the communication
encounter
• assessment of whether the
communication encounter has the
qualities of patient-centred care

Vaccination coalition or committee
functionality
• quality and frequency of
communication between coalition
staff, members, and general
community
• number of health facility visits by
committee members
• frequency of committee meetings
• adherence to planned goals or targets
• community perceptions of committee's
functionality
Vaccination coalition or committee influence
in the community
• percentage of community members
who know who their committee
members are
Capacity and empowerment of community
members
• perceived ability of the community to
organise itself to solve problems
• individual perception of influence or
control over decisions and activities
undertaken by the community
• perceived knowledge and skill
development facilitated by programme
• perceived ability to participate
effectively
• social inclusion
Functioning of the vaccine programme

2Ϯϳ

•
•
•
•

•
•

Resource use

perceptions of influence in
coalition decision-making
satisfaction with group
functioning and achievements
confidence in coalition's ability to
affect issue
perceptions of group dynamics
(trust in coalition, conflict
management, teamwork, use of
talents, recognition)
perceptions of benefits and
challenges of being a member
perceptions of coalition
leadership effectiveness

•
•
•
•
•
•

new programmes, services, and
practices that were facilitated by
collaborative partnerships
policy changes to which collaborative
partnerships contributed
number of organisations or groups
interconnected
creation of new collaborations or
entities
involvement of local leaders in
programmes
number of community visits by health
workers

Resources
• mobilised by/for programme
• required to scale programme up/down
for different settings

Cost (money, time, other resources)
• of receiving or accessing intervention
• of accessing vaccination
• of delivering intervention
• of designing or developing intervention
• of evaluating intervention
Cost-effectiveness
• of delivering intervention
• of designing or developing intervention

2Ϯϴ
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Which stakeholder group do you belong to?
To categorise your responses, we need to know which stakeholder group you belong to. You may fit into more than
one category, but please select the role you most strongly identify with:
Parents or community members: Parents or community members (general public) who have experience with or an
interest in communication about childhood vaccination
Healthcare providers: Anyone involved in delivering vaccinations and/or communication about vaccination (including
nurses, GPs, paediatricians, lay health workers)
Researchers: Anyone who is engaged in research activities relating to vaccination and/or communication
Government or NGO representatives: Representatives of governmental, inter-governmental or non-governmental
organisations (NGOs) related to vaccination including policy makers, vaccination program managers or organisers,
health department employees, consultants or employees of vaccination-related NGOs or multilateral and
development aid organisations (eg the World Health Organization, UNICEF, Gavi, Norad, AusAid)
Which stakeholder group do you most closely identify
with?

Parent or general community member
Healthcare provider
Researcher
Government or NGO representative

Where are you located?
This survey is open to participants from all over the world. We would like to know where you live, and also where the
majority of your work takes place (if your job is vaccination-related).
What country do you live in?

__________________________________

If your work is related to vaccination, where does
the majority of this work take place? (If your job
is not related to vaccination, you may leave this
blank.)

__________________________________
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Outcome
Domain
Knowledge or
Understanding

Attitudes or
beliefs

Decision-making

Contains outcomes related to...
x Knowledge or understanding about... (vaccination issues, services, finding and interpreting information, etc)
x Up to date knowledge
x Ability to recall information
x Attitudes or beliefs about... (vaccination, safety, diseases, health system)
x Intention to vaccinate
x Degree of vaccine acceptance
x Trust
x Confidence in one’s own ability
x Level of perceived support
CONSIDERING THE OPTIONS
x Predicted feelings of regret (anticipated regret)
x Degree of certainty (decisional conflict)
x Factors influencing the decision (perceived risks, opinions of others, personal beliefs, etc)
MAKING THE CHOICE
x Feelings and features of the decision-making process
x Decision-making support
x Feelings about the choice

Vaccination
status and
behaviours

x
x
x
x
x

Vaccination uptake / coverage
Timeliness of vaccination
Appointment attendance
Vaccination consent card return rate
Missed opportunities to vaccinate

Health status
and well-being

x
x
x
x

Level of well-being, anxiety or stress
Negative health outcomes (morbidity or mortality related to vaccination or disease)
Rate of reported adverse events (related to vaccination or communication intervention)
Complaints and litigation

x Satisfaction with the communication intervention
x Views about communication intervention (perceived accuracy or quality of the content, perceived

Communication
delivery and
design

effectiveness of the intervention, etc)

x
x
x
x
x

Use or uptake of communication intervention
Assessment of the provider / deliverer
Acceptability of the intervention
Accessibility of the intervention
Patient-centredness of the communication encounter

x Level of community participation of individuals (rates of participation in vaccination events, programs,
research, committees, etc)

x Features and perceptions of community coalition / committee members (diversity of members,
member perceptions about the group's influence, benefits, leadership, etc)

x Community coalition / committee functionality (frequency of group meetings, communication with

Community
participation

community, ability to meet targets, etc)

x Community coalition / committee influence in the community (percentage of community who know
who their committee members are)

x Capacity and empowerment of community members (perceived ability of the community to organise
itself, skills facilitated by the program, etc)

Cost

x

Vaccine program results (new policies or services facilitated by the program, number of community groups

x

created or engaged, involvement of local leaders, etc)
Resources (mobilised by / forprogram)

x Cost or cost-effectiveness (money, time, other resources)
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Appendix 10
Chapter 8, Additional File 2: Outcomes and examples in the
"attitudes or beliefs" domain7

OUTCOME DOMAIN: Attitudes or beliefs
Specific outcome
Attitudes or beliefs about...
Intention to vaccinate
Degree of vaccine acceptance
Trust

Confidence in one's own ability

Level of perceived support to
access vaccination

Examples
vaccination in general, safety or side effects,
diseases, health system
self-reported intention to vaccinate
rate of vaccine refusal, leaning towards/away
from vaccination
in the communication deliverer, health provider,
communication content or health system
to vaccinate on-schedule, to find or understand
information, to make vaccination decisions or
engage in shared decision-making, to deliver
vaccines, to deliver vaccination information
amount of perceived community, family or health
system support to access vaccination

7

Appendix appears in publication: Kaufman J, et al. (2017) Identification of preliminary core outcome
domains for communication about childhood vaccination: an online Delphi survey. Vaccine. doi:
10.1016/j.vaccine.2017.08.027
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Appendix 11
Chapter 8, Additional File 3: Graphs of the average outcome domain
ratings by stakeholder group for each communication type8
Remind or Recall
5.0
4.0
3.0
2.0
1.0

Knowledge

Attitudes

Decisionmaking

Vaccination
status

Parents

Providers

Health Communication Community
status
delivery or participation
design

Researchers

Cost

Govt/NGO

Inform or Educate
5.0
4.0
3.0
2.0
1.0

Knowledge

Attitudes

Decisionmaking

Vaccination
status

Parents

Providers

Health Communication Community
status
delivery or participation
design
Researchers

Cost

Govt/NGO

Enhance Community Ownership
5.0
4.0
3.0
2.0
1.0

Knowledge

Attitudes

Decisionmaking

Parents

Vaccination
status

Providers

Health Communication Community
status
delivery or participation
design

Researchers

Cost

Govt/NGO

8

Appendix appears in publication: Kaufman J, et al. (2017) Identification of preliminary core outcome
domains for communication about childhood vaccination: an online Delphi survey. Vaccine. doi:
10.1016/j.vaccine.2017.08.027
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