
Journal of Clinical Epidemiology 84 (2017) 173e184
Childhood vaccination communication outcomes unpacked and organized
in a taxonomy to facilitate core outcome establishment

Jessica Kaufmana,*, Rebecca Ryana, Claire Glentonb, Simon Lewinb,c,
Xavier Bosch-Capblanchd,e, Yuri Cartierf, Julie Cliffg, Angela Oyo-Itah, Heather Amesb,

Artur Manuel Muloliwai, Afiong Okuh, Gabriel Radaj, Sophie Hilla
aCentre for Health Communication and Participation, School of Psychology and Public Health, La Trobe University, Health Sciences 2 Rm 412, Bundoora,

Victoria 3086, Australia
bNorwegian Knowledge Centre for the Health Services, Norwegian Institute of Public Health, PO Box 4404, Nydalen, Oslo N-0403, Norway

cHealth Systems Research Unit, South African Medical Research Council, PO Box 19070, Tygerberg 7505, Cape Town, South Africa
dSwiss Tropical and Public Health Institute, Socinstrasse 57, P.O. Box CH-4002, Basel, Switzerland

eUniversit€at Basel, Petersplatz 1, CH-4003, Basel, Switzerland
fInternational Union for Health Promotion and Education, 42 boulevard de la Lib�eration, Saint-Denis 93203, France

gFaculdade de Medicina, Universidade Eduardo Mondlane, Maputo CP 257, Mozambique
hDepartment of Community Medicine, University of Calabar, Calabar PMB 1115, Cross River State, Nigeria

iProvincial Directorate of Health, Av. Samora Machel no 1016 R/C, C.P. No 14, Nampula, Mozambique
jEvidence Based Health Care Program, Faculty of Medicine, Pontificia Universidad Cat�olica de Chile, Avda, Libertador Bernardo O’Higgins 340,

Santiago, Chile

Accepted 18 February 2017; Published online 24 February 2017
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. � 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 vacci-
nation 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 out-

comes associated with vaccination communication
interventions.

� Outcomes derived not only from existing trials and
stakeholder consultation, but also through identi-
fying and translating outcomes from the broader
health communication area.

� This is a new methodological approach for identi-
fying potential outcomes for core outcomes
research, particularly in complex intervention
areas.

� This taxonomy is a tool for researchers and evalu-
ators to help improve understanding and appro-
priate 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 under-
standing of outcomes for complex or communica-
tion-related interventions.

1. Introduction

1.1. Vaccination communication interventions

Communication about childhood vaccination is imple-
mented around the world to generate and maintain demand
for routine vaccination and to promote large-scale vaccina-
tion 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 num-
ber 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 impor-
tance 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 vaccina-
tion 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 inter-
vention’s theorized mechanism of action.

This requires a conceptual understanding and identifica-
tion 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 facili-
tate 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, or-
thopedics, and trauma [27,28], but there is little research
into COSs for communication interventions and none to
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Fig. 1. Methods for developing the COMMVAC core domain set. 1Cochrane Consumers and Communication group outcome taxonomy [29]. 2COMM-
nate.
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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 devel-
oped a thematically organized taxonomy of all potentially
relevant outcomes for childhood vaccination communica-
tion interventions (what could be measured). In stage 3,
we will invite vaccination communication stakeholders
to participate in an online Delphi survey to establish a pre-
liminary COS for different types of vaccination communi-
cation (what should be measured).

VAC interventions taxonomy [1,2]. COMMVAC, Communicate to Vacci
1.2. The outcome taxonomy: what could be measured?

A taxonomy is a useful tool to facilitate comparisons be-
tween diverse and complex concepts [31], such as outcomes.
Indeed, OMERACT has developed a conceptual framework
that is essentially a taxonomy for classifying potential out-
comes 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 out-
comes. 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 inter-
vention in a social context that precedes potential vaccina-
tion. 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 out-
comes for childhood vaccination communication interven-
tions 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



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.
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3) Adding newly identified outcomes to the existing
Trial Outcomes Map and restructuring it into a taxon-
omy 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 vaccina-
tion communication. We describe these processes in
detail below.

2.1. Adding new outcomes

2.1.1. Source 1: Cochrane Consumers and Communica-
tion (CCC) group’s taxonomy of health communication
outcomes

Vaccination communication and broader health communi-
cation strategies share many of the same aims, such as



177J. Kaufman et al. / Journal of Clinical Epidemiology 84 (2017) 173e184
informing or educating, enabling communication, supporting
and teaching skills [32] (see Fig. 2 for an overview the pur-
poses 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 out-
comes 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 tax-
onomy for authors of reviews of health communication and
participation interventions, by analyzing trials and system-
atic 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 vaccina-
tion communication.
2.1.2. Source 2: COMMVAC interventions taxonomy
and targeted literature search

From earlier analysis of the Map, we knew that vaccina-
tion communication trials were not measuring all outcomes
related to the broad scope of vaccination communication
intervention purposes. In this step, we extrapolated addi-
tional potential outcomesdparticularly intermediate or
process outcomesdfrom the full range of known vaccina-
tion 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 com-
munity participation in vaccination-related activities.

We compared the outcomes implied by intervention pur-
poses with those in the Map to identify gaps where there
were few or no reported outcomes. Gaps suggested that ex-
isting 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 nonvac-
cination contexts for evaluations of interventions such as
community-focused communication and patient decision
aids. We searched Google Scholar and reference lists of
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 dis-

cussions, to be described in detail in a future publication.
We used a combination of convenience sampling and strati-
fied purposive sampling to recruit parents and health care pro-
fessionals (researchers, health care providers, government/
NGO representatives) (Table 2) [45]. Evidence for the opti-
mum 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 commu-
nication ‘‘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 tran-
scripts using a modified framework analysis approach
[47], described briefly below.

First, we thematically analyzed all parent and all profes-
sional 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 dis-
cussed 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 out-
comes 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



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]

Facilitate
decision-making

� Patient decision aids
� Shared decision-making
� The International Patient Decision

Aids Standards (IPDAS)
Collaboration [40e44]
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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 psychoso-
cial impact; health impact; and community, social, or health
system impact. These encompass the key values of communi-
cation, 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 group-
ed for clarity. Outcomes are the effects of exposure to a
vaccination communication intervention [30]. The taxon-
omy 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 spe-
cific intervention, outcomes in the taxonomy may be as-
sessed 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
Table 2. Focus group overview

Stakeholder group
Number of focus

groups Setti

Parents Parents 3 Melb
Professionals Health care providers 1 Melb

Researchers 1 Sydn
Government, multinational
or non-governmental organization
(NGO)representatives

2 Melb
Cam
Sw
which it is used. This term, as a core area, encapsulates
concepts underpinning the relation between individuals’
psychological characteristics and the social factors mani-
fested in interpersonal relationships [51]. The three-
component 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 infor-
mation or sources.

The ‘‘attitudes or beliefs’’ domain is particularly rele-
vant 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 be-

haviors, 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 vacci-
nation 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
ng/s in which the participants were based Total number of participants

ourne, Australia 12
ourne and Sydney, Australia 4
ey, Australia 3
ourne, Australia 5
eroon, Mozambique, Nigeria;
itzerland (multinational organizations)
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Fig. 3. Overview of COMMVAC outcome taxonomy for childhood vaccination communication. COMMVAC, Communicate to Vaccinate.
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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 inter-
ventions, including how communication affects commu-
nities and health systems and also how interventions can
shape the design and implementation of future interven-
tions (Table 5).

The outcomes in the first domain, ‘‘interventiondesign and
implementation,’’ were discussed at length by all stake-
holders’ 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 affectingwhether
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 out-
comes are relevant to monitor and process evaluation of
vaccination-related community coalitions or committees,
such as Nigerian Ward Development Committees. These or-
ganizations are responsible for engaging the community in
social mobilization and other aspects of vaccine program de-
livery [55]. International focus group participants discussed
community-level monitoring and evaluation at length, and
many outcomes in this domain were added through the tar-
geted 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 out-
comes 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.



Table 3. Psychosocial impact core areaddomains and examples of outcomes

Core areas Domains Outcomes

Psychosocial impact Knowledge or understanding � Knowledge or understanding
- Related to vaccines, schedule,
diseases, risks, accessing services,
finding and judging information, child
health, vaccination guidelines, or
communication

� Up-to-date knowledge (currency of
knowledge)

� Ability to recall information (retention)

Attitudes or beliefs � 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

� Trust
- In communication deliverer, provider,
communication content, or health
system

� Confidence in one’s own ability
(self-efficacy)
- To vaccinate on time, find and under-
stand information, make decisions, or
deliver vaccines or information

Decision-making 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)

Making the choice
� Feelings and features of the decision-
making process
- Satisfaction with process, perceived
control, perception of shared decision-
making, informed consent

� Decision-making support
- Perceived support, satisfaction with
support

� Feelings about the choice
- Value congruence, decision satisfac-
tion, confidence in decision, decision
anxiety, regret
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This taxonomy is a methodological advancement for core
outcome research, an important stage in the process of devel-
oping 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 out-
comes 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 consul-
tation [24,58e60], we also expanded and adapted standard
COS methodology by identifying and translating potential
Table 4. Health impact core areaddomains and examples of outcomes

Core areas Domains

Health impact Vaccination status and behaviors � Vaccination uptak
� Timeliness of vac

Health status and well-being � Level of well-bein
- Related to rece
communication
vaccination, dis

� Health outcomes
- Related to vacc
outcomes from the wider field of related health communi-
cation 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 tri-
als 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, devel-
oping 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.
Outcomes

e/coverage
cination

� Appointment attendance
� Vaccination consent card return rate
� Missed opportunities to vaccinate

g, anxiety, or stress
iving or delivering
intervention,
eases
(morbidity or mortality)
ination or disease

� Rate of reported adverse events
- Related to intervention or vaccination

� Complaints and litigation
- Related to intervention



Table 5. Community, social, or health system impact core areaddomains and examples of outcomes

Core areas Domains Outcomes

Community, social,
or health system
impact

Intervention design
and implementation

� Satisfaction with the communication
intervention

� Views about communication intervention
- Perceived accuracy, quality, effective-
ness, or influence of intervention on
decision

� Use or uptake of communication
intervention

� Patient centeredness of the communication
encounter

� Assessment of the provider/deliverer
- Confidence in abilities, perceived compe-
tence 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

Community
participation

� 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, adher-
ence to goals, community perceptions of
functionality

� Vaccination coalition or committee influ-
ence 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

Resource use � Cost (money, time, other resources) related
to intervention or vaccination

� Cost-effectiveness of intervention develop-
ment, delivery, or design
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4.2. The importance of intermediate outcomes

There are many studies of vaccination communication
interventions, but limitations in study design and inconsis-
tent or incomplete outcome measurement have made it
difficult for systematic reviews to reach conclusions about
effectiveness [8,19,20,61,62]. Communication is a com-
plex, 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 theoret-
ical 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 communi-
cation 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
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 poten-
tial 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 eval-
uations 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 devel-
oping 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 exam-
ples of key outcomes for illustration, to international stake-
holders 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

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 interna-
tional, all were published in English. Outcomes may also
change as the field develops and as the taxonomy is
exposed to broader communities of stakeholders. Neverthe-
less, we believe that the overarching organizational struc-
ture of the taxonomy is comprehensive and adaptable
enough to incorporate these refinements.

This taxonomy could be used by trialists or program evalu-
ators as they select the outcomes to report for a vaccination
communicationevaluationorby interventiondesigners and the-
orists 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 communication-
related 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 prior-
itize 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.
5. Conclusions

This taxonomy is a novel exploration of the potential out-
comes associated with vaccination communication, bringing
to light a range of concepts that are otherwise rarely consid-
ered but which might help to unpack how these complex
communication interventions aredor are notdworking. It
can be used by researchers or other evaluatorswho aremaking
choices aboutwhich outcomes to assess andwill be an integral
feature of a forthcoming effort to establish core outcome do-
mains for vaccination communication interventions.
Acknowledgments

Recruitment of parent participants for the focus group
study referred to in this paper was supported by the Victo-
rian Department of Education and Training, Melbourne
City Council, and Manningham Council.

Authors’ contributions: The comparative analyses,
searches, and focus groups were conducted by J.K. The tax-
onomy was developed primarily through discussion
between J.K., S.H., and R.R. All authors commented on
early drafts of the taxonomy. All authors contributed feed-
back and revisions to the final paper.
Supplementary Data

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

References

[1] Kaufman J, Ryan R, Ames H, Bosch-Capblanch X, Cartier Y, Cliff

J, et al. The comprehensive ‘Communicate to Vaccinate’ taxonomy

of communication interventions for childhood vaccination in routine

and campaign contexts. BMC Public Health. [Under review].

[2] Willis N, Hill S, Kaufman J, Lewin S, Kis-Rigo J, De Castro

Freire SB, et al. ‘‘Communicate to vaccinate’’: the development

of a taxonomy of communication interventions to improve routine

childhood vaccination. BMC Int Health Hum Rights 2013;13:23.

[3] Ames H, Njang DM, Glenton C, Fretheim A, Kaufman J, Hill S,

et al. Mapping how information about childhood vaccination is

communicated in two regions of Cameroon: what is done and where

are the gaps? BMC Public Health 2015;15:1264.

[4] Oku A, Oyo-Ita A, Glenton C, Fretheim A, Ames H, Muloliwa A,

et al. Communication strategies to promote the uptake of childhood

vaccination in Nigeria: a systematic map. Glob Health Action 2016;

9:30337.

[5] Goldstein S, MacDonald NE, Guirguis S, Sage Working Group on

Vaccine Hesitancy. Health communication and vaccine hesitancy.

Vaccine 2015;33:4212e4.

[6] Jarrett C, Wilson R, O’Leary M, Eckersberger E, Larson HJ, Sage

Working Group on Vaccine Hesitancy. Strategies for addressing

vaccine hesitancyda systematic review. Vaccine 2015;33:4180e90.
[7] Leask J, Willaby HW, Kaufman J. The big picture in addressing

vaccine hesitancy. Hum Vaccin Immunother 2014;10:2600e2.

[8] Sadaf A, Richards JL, Glanz J, Salmon DA, Omer SB. A systematic

review of interventions for reducing parental vaccine refusal and

vaccine hesitancy. Vaccine 2013;31:4293e304.

[9] WHO SAGE working group. Strategies for addressing vaccine

hesitancyda systematic review, Geneva. 2014. Available at:

http://www.who.int/immunization/sage/meetings/2014/october/3_

SAGE_WG_Strategies_addressing_vaccine_hesitancy_2014.pdf?

ua=1. Accessed February 9, 2016.

[10] Hill S. Directions in health communication. Bull World Health

Organ 2009;87:648.

[11] Lewin S, Hill S, Abdullahi LH, de Castro Freire SB, Bosch-

Capblanch X, Glenton C, et al. ‘Communicate to vaccinate’

(COMMVAC). building evidence for improving communication

about childhood vaccinations in low- and middle-income countries:

protocol for a programme of research. Implementation science.

Implementation Sci 2011;6:125.

[12] Oxman AD, Lavis JN, Lewin S, Fretheim A. SUPPORT Tools for

evidence-informed health Policymaking (STP) 1: what is

evidence-informed policymaking? Health Res Pol Syst 2009;

7(Suppl 1):S1.

[13] Hill S, Lowe D, McKenzie J. Identifying outcomes of importance to

communication and participation. In: Hill S, editor. The knowledgeable

patient: communication and participation in health. UK: Wiley Black-

well; 2011:40e53.

[14] Kaufman J, Ryan R, Bosch-Capblanch X, Cartier Y, Cliff J,

Glenton C, et al. Outcomes mapping study for childhood vaccina-

tion communication: too few concepts were measured in too many

ways. J Clin Epidemiol 2016;72:33e44.

[15] Anderson LM, Oliver SR, Michie S, Rehfuess E, Noyes J,

Shemilt I. Investigating complexity in systematic reviews of inter-

ventions by using a spectrum of methods. J Clin Epidemiol 2013;

66:1223e9.

[16] Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M,

et al. Developing and evaluating complex interventions: the new

Medical Research Council guidance. BMJ 2008;337:a1655.

http://dx.doi.org/10.1016/j.jclinepi.2017.02.007
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref2
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref2
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref2
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref2
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref3
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref3
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref3
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref3
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref4
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref4
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref4
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref4
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref5
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref5
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref5
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref5
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref6
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref6
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref6
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref6
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref7
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref7
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref7
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref8
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref8
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref8
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref8
http://www.who.int/immunization/sage/meetings/2014/october/3_SAGE_WG_Strategies_addressing_vaccine_hesitancy_2014.pdf?ua=1
http://www.who.int/immunization/sage/meetings/2014/october/3_SAGE_WG_Strategies_addressing_vaccine_hesitancy_2014.pdf?ua=1
http://www.who.int/immunization/sage/meetings/2014/october/3_SAGE_WG_Strategies_addressing_vaccine_hesitancy_2014.pdf?ua=1
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref10
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref10
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref11
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref12
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref12
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref12
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref12
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref13
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref13
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref13
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref13
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref13
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref14
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref14
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref14
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref14
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref14
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref15
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref15
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref15
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref15
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref15
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref16
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref16
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref16


183J. Kaufman et al. / Journal of Clinical Epidemiology 84 (2017) 173e184
[17] Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W,

et al. Process evaluation of complex interventions: Medical

Research Council guidance. BMJ 2015;350:h1258.

[18] Petticrew M, Anderson L, Elder R, Grimshaw J, Hopkins D, Hahn R,

et al. Complex interventions and their implications for systematic re-

views: a pragmatic approach. J Clin Epidemiol 2013;66:1209e14.

[19] Kaufman J, Synnot A, Ryan R, Hill S, Horey D, Willis N, et al. Face

to face interventions for informing or educating parents about early

childhood vaccination (Review). Cochrane Database Syst Rev 2013;

5:CD010038.

[20] Saeterdal I, Lewin S, Austvoll-Dahlgren A, Glenton C, Munabi-

Babigumira S. Interventions aimed at communities to inform and/or

educate about early childhood vaccination (Review). Cochrane

Database Syst Rev 2014;(11):CD010232.

[21] Patrick DL, Guyatt GH, Acquadro C. Chapter 17: patient-reported

outcomes. In: Higgins JT, Green S, editors. Cochrane Handbook

for Systematic Reviews of Interventions Version 5.1.0 [updated

March 2011]. The Cochrane Collaboration; 2011. Available at:

www.handbook.cochrane.org.

[22] Valderas JM, Alonso J, Guyatt GH. Measuring patient-reported

outcomes: moving from clinical trials into clinical practice. Med J

Aust 2008;189:93e4.

[23] Williamson PR, Altman DG, Blazeby JM, Clarke M, Devane D,

Gargon E, et al. Developing core outcome sets for clinical trials:

issues to consider. Trials 2012;13:132.

[24] Boers M, Kirwan JR, Tugwell P, Beaton D, Bingham III CO,

Conaghan PG, et al. The OMERACT Handbook: OMERACT; 2016.

[25] Sinha IP, Gallagher R, Williamson PR, Smyth RL. Development of

a core outcome set for clinical trials in childhood asthma: a survey

of clinicians, parents, and young people. Trials 2012;13:103.

[26] Tugwell P, Boers M, Brooks P, Simon L, Strand V, Idzerda L.

OMERACT: an international initiative to improve outcome mea-

surement in rheumatology. Trials 2007;8:38.

[27] Gargon E, Gurung B, Medley N, Altman DG, Blazeby JM,

Clarke M, et al. Choosing important health outcomes for

comparative effectiveness research: a systematic review. PLoS

One 2014;9:e99111.

[28] Gorst SL, Gargon E, Clarke M, Blazeby JM, Altman DG,

Williamson PR. Choosing important health outcomes for compara-

tive effectiveness research: an updated review and user survey. PLoS

One 2016;11:e0146444.

[29] CCC. Outcomes of Interest to the Cochrane Consumers & Communi-

cation Review Group. Cochrane Consumers and Communication

2012. Available at: http://cccrg.cochrane.org/sites/cccrg.cochrane.org/

files/uploads/Outcomes.pdf Accessed September, 12 2016.

[30] Boers M, Kirwan JR, Wells G, Beaton D, Gossec L,

d’Agostino MA, et al. Developing core outcome measurement sets

for clinical trials: OMERACT filter 2.0. J Clin Epidemiol 2014;67:

745e53.
[31] Curry LA, Nembhard IM, Bradley EH. Qualitative and mixed

methods provide unique contributions to outcomes research. Circu-

lation 2009;119:1442e52.

[32] Hill S, Lowe DB, Ryan RE. Interventions for communication and

participation: their purpose and practice. In: Hill S, editor. The

knowledgeable patient: communication and participation in health.

UK: Wiley-Blackwell; 2011b:27e39.

[33] CDI Study Group. Community-directed interventions for priority

health problems in Africa: results of a multicountry study. Bull

World Health Organ 2010;88:509e18.

[34] Butterfoss FD. Process evaluation for community participation.

Annu Rev Public Health 2006;27:323e40.

[35] Viswanathan M, Ammerman A, Eng E, Garlehner G, Lohr KN,

Griffith D, et al. Community-based participatory research: assessing

the evidence. Evidence Report/Technology Assessment No. 99.

Rockville, MD: Agency for Healthcare Research and Quality;

2004:1e8.
[36] Center for Prevention Research and Development. Building

coalition effectiveness for sustainability: an evaluation rubric.

Champaign, IL: Institute of Government and Public Affairs, Univer-

sity of Illinois; 2000:1e13.

[37] Granner ML, Sharpe PA. Evaluating community coalition character-

istics and functioning: a summary of measurement tools. Health

Education Res 2004;19:514e32.

[38] Taylor-Powell E, Rossing B, Geran J. Evaluating collaboratives:

reaching the potential. Madison, Wisconsin: University of

Wisconsin-Extension; 1998.

[39] Grootaert C, Narayan D, Jones VN, Woolcock M. Measuring

social capital: an integrated questionnaire. Washington DC: The

International Bank for Reconstruction and Development/The

World Bank; 2004.

[40] Elwyn G, O’Connor AM, Bennett C, Newcombe RG, Politi M,

Durand M-A, et al. Assessing the quality of decision support

technologies using the International Patient Decision Aid Standards

instrument (IPDASi). PLoS One 2009;4:e4705.

[41] Kryworuchko J, Stacey D, Bennett C, Graham ID. Appraisal of

primary outcome measures used in trials of patient decision support.

Patient Educ Couns 2008;73:497e503.

[42] Sepucha KR, Borkhoff CM, Lally J, Levin CA, Matlock DD, Ng CJ,

et al. Establishing the effectiveness of patient decision aids: key

constructs and measurement instruments. BMC Med Inform Decis

Making 2013;13:S12.

[43] Stacey D, L�egar�e F, Col NF, Bennett CL, Barry MJ, Eden KB,

et al. Decision aids for people facing health treatment or screening

decisions (Review). Cochrane Database Syst Rev 2014;28:

CD001431.

[44] Volk RJ, Llewellyn-Thomas H, Stacey D, Elwyn G. Ten years of the

International Patient Decision Aid Standards Collaboration:

evolution of the core dimensions for assessing the quality of patient

decision aids. BMC Med Inform Decis making 2013;13:S1.

[45] Patton MQ. Designing qualitative studies. Qualitative evaluation

and research methods. Beverly Hills, CA: SAGE Publications,

Inc.; 1990:169e86.

[46] Carlsen B, Glenton C. What about N? A methodological study of

sample-size reporting in focus group studies. BMC Med Res

Methodol 2011;11:26.

[47] Braun V, Clarke V. Chapter 8: Moving towards analysis. Successful

qualitative research. London: SAGE Publications, Inc.; 2013:173e99.

[48] Lowe D, Ryan R, Santesso N, Hill S. Development of a taxonomy of

interventions to organise the evidence on consumers’ medicines use.

Patient Educ Couns 2011;85:e101e7.

[49] WalshL,Hill S,WlukaA,Brooks P, Buchbinder R,Cahill A, et al. Har-

nessing and supporting consumer involvement in the development and

implementation of models of care for musculoskeletal health. Best

Pract Res Clin Rheumatol 2016;30:420e44.

[50] Anderson LM, Petticrew M, Rehfuess E, Armstrong R, Ueffing E,

Baker P, et al. Using logic models to capture complexity in systematic

reviews. Res Synth Methods 2011;2:33e42.

[51] Martikainen P, Bartley M, Lahelma E. Psychosocial determinants of

health in social epidemiology. Int J Epidemiol 2002;31:1091e3.
[52] Dub�e �E, Gagnon D, Nickels E, Jeram S, Schuster M. Mapping

vaccine hesitancyecountry-specific characteristics of a global

phenomenon. Vaccine 2014;32:6649e54.

[53] Dub�e �E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J.

Vaccine hesitancy: an overview. Hum Vaccin Immunother 2013;9:

1763e73.

[54] Siddiqui M, Salmon DA, Omer SB. Epidemiology of vaccine

hesitancy in the United States. Hum Vaccin Immunother 2013;9:

2643e8.

[55] Subsidy Reinvestment and Empowerment Programme (SURE-P).

Ward Development Committees. Nigeria: SURE-P MCH; 2017.

Available at: http://surepmch.org/spmch_hw_cs.php Accessed

January 11, 2017.

http://refhub.elsevier.com/S0895-4356(16)30545-5/sref17
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref17
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref17
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref18
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref18
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref18
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref18
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref19
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref19
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref19
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref19
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref20
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref20
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref20
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref20
http://www.handbook.cochrane.org
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref22
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref22
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref22
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref22
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref23
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref23
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref23
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref25
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref25
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref25
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref26
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref26
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref26
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref27
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref27
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref27
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref27
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref28
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref28
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref28
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref28
http://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/uploads/Outcomes.pdf
http://cccrg.cochrane.org/sites/cccrg.cochrane.org/files/uploads/Outcomes.pdf
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref30
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref30
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref30
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref30
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref30
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref31
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref31
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref31
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref31
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref32
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref32
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref32
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref32
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref32
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref33
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref33
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref33
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref33
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref34
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref34
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref34
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref35
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref36
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref36
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref36
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref36
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref36
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref37
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref37
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref37
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref37
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref38
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref38
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref38
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref39
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref39
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref39
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref39
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref40
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref40
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref40
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref40
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref41
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref41
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref41
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref41
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref42
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref42
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref42
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref42
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref43
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref44
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref44
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref44
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref44
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref45
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref45
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref45
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref45
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref46
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref46
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref46
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref47
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref47
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref47
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref48
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref48
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref48
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref48
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref49
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref49
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref49
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref49
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref49
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref50
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref50
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref50
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref50
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref51
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref51
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref51
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref52
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref53
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref54
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref54
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref54
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref54
http://surepmch.org/spmch_hw_cs.php


184 J. Kaufman et al. / Journal of Clinical Epidemiology 84 (2017) 173e184
[56] Niessen LW, Bridges J, Lau BD, Wilson RF, Sharma R, Walker DG,

et al. Assessing the impact of economic evidence on policymakers

in Health Care-A Systematic Review. Agency of Healthcare

Research and Quality, US Department of Health and Human Ser-

vices. Rockville (MD) 2012.

[57] Shemilt I, McDaid D, Marsh K, Henderson C, Bertranou E,

Mallander J, et al. Issues in the incorporation of economic per-

spectives and evidence into Cochrane reviews. Syst Rev 2013;2:

83.

[58] Harman NL, Bruce IA, Callery P, Tierney S, Sharif MO, O’Brien K,

et al. MOMENTeManagement of Otitis Media with Effusion in

Cleft Palate: protocol for a systematic review of the literature and

identification of a core outcome set using a Delphi survey. Trials

2013;14:70.

[59] MacLennan S, Bekema HJ, Williamson PR, Campbell MK,

Stewart F, MacLennan SJ, et al. A core outcome set for localised

prostate cancer effectiveness trials: protocol for a systematic review

of the literature and stakeholder involvement through interviews and

a Delphi survey. Trials 2015;16:76.

[60] Tong A, Manns B, Hemmelgarn B, Wheeler DC, Tugwell P,

Winkelmayer WC, et al. Standardised outcomes in nephrologyd

haemodialysis (SONG-HD): study protocol for establishing a core

outcome set in haemodialysis. Trials 2015;16:364.
[61] Johri M, P�erez C, Arsenault C, Sharma JK, Pai P. Strategies to

increase the demand for childhood vaccination in low- and

middle-income countries: a systematic review and meta-analysis.

Bull World Health Organ 2015;93:339e46.

[62] Ward K, Chow MYK, King C, Leask J. Strategies to improve vacci-

nation uptake in Australia, a systematic review of types and effec-

tiveness. Aust New Zealand J Public Health 2012;36:369e77.

[63] Street RL Jr, Makoul G, Arora NK, Epstein RM. How does commu-

nication heal? Pathways linking clinician-patient communication to

health outcomes. Patient Educ Couns 2009;74:295e301.

[64] Ryan R, Hill S. Making rational choices about how best to support

consumers use of medicines: a perspective review. Ther Adv Drug

Saf 2016;7:159e64.

[65] Ryan R, Santesso N, Lowe D, Hill S, Grimshaw J, Prictor M, et al.

Interventions to improve safe and effective medicines use by

consumers: an overview of systematic reviews (Review). Cochrane

database Syst Rev 2014;(4):CD007768.

[66] Pigott T, Shepperd S. Identifying, documenting, and examining

heterogeneity in systematic reviews of complex interventions. J Clin

Epidemiol 2013;66:1244e50.
[67] Williamson P, Altman D, Blazeby J, Clarke M, Gargon E. Driving

up the quality and relevance of research through the use of agreed

core outcomes. J Health Serv Res Pol 2012;17:1e2.

http://refhub.elsevier.com/S0895-4356(16)30545-5/sref56
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref56
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref56
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref56
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref56
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref57
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref57
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref57
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref57
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref58
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref59
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref59
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref59
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref59
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref59
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref60
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref60
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref60
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref60
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref61
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref62
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref62
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref62
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref62
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref63
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref63
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref63
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref63
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref64
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref64
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref64
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref64
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref65
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref65
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref65
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref65
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref66
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref66
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref66
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref66
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref67
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref67
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref67
http://refhub.elsevier.com/S0895-4356(16)30545-5/sref67

	Childhood vaccination communication outcomes unpacked and organized in a taxonomy to facilitate core outcome establishment
	1. Introduction
	1.1. Vaccination communication interventions
	1.2. The outcome taxonomy: what could be measured?
	1.3. Aims and objectives

	2. Methods
	2.1. Adding new outcomes
	2.1.1. Source 1: Cochrane Consumers and Communication (CCC) group's taxonomy of health communication outcomes
	2.1.2. Source 2: COMMVAC interventions taxonomy and targeted literature search
	2.1.3. Source 3: focus groups

	2.2. Organizing the outcomes into the taxonomy

	3. Results
	3.1. Core areas, domains, and outcomes
	3.1.1. Core area 1: psychosocial impact
	3.1.2. Core area 2: health impact
	3.1.3. Core area 3: community, social, or health system impact


	4. Discussion
	4.1. Methodological advances
	4.2. The importance of intermediate outcomes
	4.3. Next steps: toward developing a COS
	4.4. Strengths and limitations

	5. Conclusions
	Acknowledgments
	Supplementary Data
	References


