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Abstract

The World Health Organization and global partners sought to identify existing measures of
confidence in childhood vaccines, as part of a broader effort to measure the range of behavioural
and social drivers of vaccination. We identified 14 confidence measures applicable to childhood
vaccination in general, all published between 2010 and 2019. The measures examined 1-5
constructs and included a mean of 12 items. Validation studies commonly examined factor
structure, internal consistency reliability, and criterion-related validity. Fewer studies examined

*Given his role as Guest Editor, Charles S Wiysonge had no involvement in the peer-review of this article and has no access to
information regarding its peer-review. Full responsibility for the editorial process for this article was delegated to Sara Cooper.

This is an open access article under the CC BY-NC-ND license (http://creative-commons.org/licenses/by-nc-nd/4.0/).

gorresponding author: Shapiro, Gilla K (gilla.shapiro@uhnresearch.ca).

The members of the Additional BeSD Working Group Members are given in Appendix A.
Conflict of interest statement
NB is a paid consultant on vaccination for Merck, CDC and WHO. GSF’s husband is a minority owner of a consulting firm that does
some work for Eli Lilly. NS is the director of the London Safety and Training Solutions Ltd, which offers training in patient safety,
implementation solutions and human factors to healthcare organisations and the pharmaceutical industry, including Sanofi-MSD
and Merck. NS also holds an unrestricted educational research grant by Sanofi Pasteur for the project ‘Social and psychological
determinants of vaccination uptake — Linking attitudinal and behavioural data to policy analysis and implementation’, 2021-24. CW
is a Vaccines’ Section Editor for Current Opinion in Immunology, but he was not involved in the assessment of the suitability of this
article for publication. All other authors report no conflict of interests.

Appendix B. Supplementary data
Supplementary material related to this article can be found, in the online version, at doi:https://doi.org/10.1016/j.c0i.2021.04.002.


https://creativecommons.org/licenses/by-nc-nd/4.0/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Shapiro et al. Page 2

convergent and discriminant validity, test-retest reliability, or used cognitive interviewing. Most
measures were developed and validated only in high-income countries. These findings highlight
the need for a childhood vaccine confidence measure validated for use in diverse global contexts.

The need to assess and track the drivers of vaccination

For countries to receive the full benefit of immunization, maintaining high vaccination
coverage is vital [1]. Many factors affect childhood vaccination including policies, systems,
health services, access, and social and political influences. Parents’ confidence in vaccines
and vaccination is one determinant of vaccination, contributing inpart to both persistently
low population coverage and sudden declines [2-5]. Negative vaccine attitudes and beliefs
are also associated with delayed and missed childhood vaccination [6,7].

Some vaccine preventable diseases have surged in geographically concentrated areas [8°°].
As a result, several countries recently lost their measles elimination status. Many children
missed vaccination during the Covid-19 pandemic [9,10], and now questions exist around
how to achieve high uptake of Covid-19 vaccines. The Global Vaccine Action Plan (GVAP)
outlined goals for the ‘decade of vaccines’ (2011-2020), emphasizing the need for all
countries to develop comprehensive national vaccine confidence management strategies,
encompassing regular assessment of local hesitancy, trust building, and emergency response
planning [11]. The Immunization Agenda 2030 then expanded upon these objectives [12].

Characterizing the multiple reasons for low vaccination can enable direct comparisons
among different factors, and help guide the development, implementation, and monitoring of
interventions to improve vaccination. An important part of this work is vaccine confidence
monitoring, which should build on standardized and validated measures. Here we use the
term ‘confidence’ broadly to encompass a range of factors relevant to vaccine acceptance.

The World Health Organization (WHO) and global partners are developing tools for the
assessment of the range of factors that influence children’s vaccination across diverse
global contexts in low-income, middle-income, and high-income countries. The tools are
a quantitative survey, qualitative in-depth interview guides, and user guidance for these
tools. The aim is to support vaccine programme managers, implementation partners and
funders to systematically assess the drivers of routine immunization uptake among parents
and caregivers (hereafter caregivers) of children under five years of age and to provide
consistent and comparable data over time [13°*]. To develop these tools, WHO established
the “Measuring Behavioural and Social Drivers of Vaccination’ (BeSD) working group,
which includes partners from the Vaccination Demand Hub; UNICEF; Gavi, The Vaccine
Alliance; the US Centers for Disease Control and Prevention; and the Bill and Melinda
Gates Foundation.

We report here on the first stage of the BeSD work informing the development of

the Childhood Immunization Survey. The aim is to measure caregivers’ experiences and
perspectives that affect vaccine uptake, of which one is confidence. We report on the
findings of a critical literature review aimed at identifying a comprehensive set of key
measures of vaccine confidence. Specifically, we 1) identified available measures of vaccine
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confidence; 2) described and compared the development methods, scope, replication, and
psychometric validity of these measures; and 3) identified gaps in the available measures to
be addressed by the Childhood Immunization Survey.

A critical review provides an opportunity to assess the available evidence and a starting
point for the conceptual development of a novel tool [14]. We carried out the search in
April 2019, before a BeSD working group meeting to agree on overall constructs. We
searched PubMed using terms related to vaccination (vaccine, immunization, immunisation),
confidence (attitude, belief, confidence, trust) and measurement (psychometric testing,
measure, scale, validation) for articles in English published in the peer-reviewed literature
with no date restriction. Experts from the working group and author team supplemented
the search with further relevant confidence measures. Citations and reference lists of the
included articles were then searched to locate additional measures and relevant validation
studies. Inclusion criteria for articles were general measures of confidence in childhood
vaccination and related concepts. Articles were excluded if they pertained only to a specific
vaccine or if they only measured vaccine knowledge. The evidence synthesis process
focused on identifying (1) the publication year and country in which measure development
took place, (2) the method used to develop a measure, (3) the main underlying constructs in
the measures, (4) the questions and response options used to measure these constructs, and
(5) the psychometric methods used to examine the validity and reliability of measures.

Available measures of vaccine confidence

We identified 14 published measures of caregivers’ confidence in childhood vaccination,
all published between 2010 and early 2019 (Table 1). The measures were all developed
in high-income countries, except the Caregiver Vaccination Attitudes Scale, which was
developed in Ghana, a middle-income country (Table 1). For half of the measures (7=
7), the developers explicitly reported the use of theoretical or conceptual frameworks that
informed the development of their tools.

The methods used to create or select items were reported for 11 of the 14 measures.
Developers of all 11 of these measures reviewed the literature for items used in previous
surveys. Most also used at least one other method to refine or confirm items, including
expert consultation (n7=5), conducting cognitive interviews (1= 3), evaluating qualitative
themes from interviews or focus groups (7= 3), and pilot testing items (7= 7). Measures
were relatively short, with a mean of 12 items (range = 4-39) (Table 1). Four measures had
long and short forms. Short forms of measures included a maximum of 10 items.

The survey items and associated constructs appear in Table S1. Measures included one to
five constructs each. The most common constructs were beliefs in the benefits or importance
of vaccination; trust in vaccines, healthcare providers, the scheduling of vaccines, and trust
in the legitimacy of authorities to require vaccination; vaccination harms; and perceived
risks of infectious disease. The measures typically assessed each construct using one or two
items.
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Developers of the measures used conceptually overlapping terms such as attitudes, beliefs,
confidence, hesitancy, and acceptance in ways that were often inconsistent and unclear

[15]. For example, three measures included ‘behaviour’, ‘behavioural intention’ or “past
behaviour’ as attitudinal constructs assessed with items such as ‘have you ever delayed
having your child get a shot for reasons other than illness or allergy?’. However, what people
think (e.g. attitudes) and what they do (behaviour) are conceptually distinct, representing
cause and effect. Clear conceptualization is critical to achieve meaningful measures. The
BeSD working group adapted and proposed definitions of key terms, as shown in Table 2.

The psychometric properties, including reliability and validity, of the 14 measures, were
examined in 29 studies conducted in the United States (7= 15), Europe (/7= 6), Canada
(n=13), China (n= 1), Malaysia (= 1), Guatemala (7= 1), Ghana (n7= 1), or across
multiple countries (7= 1) (Table 3, Table S2). The majority of validation studies focused
on the Parent Attitudes about Childhood Vaccines (PACV) measure (7= 10). The other 13
measures had few validation studies, with a mean of 1.4 studies per measure. The studies
most often examined internal consistency (7= 13), criterion-related validity (i.e. correlation
with vaccination intentions or behavior, 7= 12), and factor structure (7= 11). Fewer
studies examined convergent and discriminant validity (7= 7), used cognitive interviewing
to confirm the meaning that participants ascribe to survey items matches that intended by
the researchers (7= 3), and assessed test-retest reliability (n= 3). Notably, psychometric
validation may be especially informative when adapting measures to other languages or for
new populations [16,17]. For example, after adapting the PACV for adolescent vaccination,
Roberts et al. found it was not associated with adolescent vaccination [18], though it had
been associated with vaccination of young children [19,20].

Shortcomings of reviewed measures

Existing confidence measures have important shortcomings. These measures were developed
within and for specific geographic populations with none developed in a low-income country
and only one developed in a middle-income country. Psychometric validation and replication
were also limited for most measures and largely conducted in high-income settings.

The BeSD Working Group will develop and psychometrically validate the Childhood
Immunization Survey to be useful in different cultures and languages in low-income,
middle-income, and high-income country settings. Ongoing review of emerging evidence
and evaluation of tool implementation will be needed to ensure the tools continue to
improve.

Measures of vaccine confidence examine what people think and feel, but this is only one
aspect of a holistic approach to understand the causes of coverage gaps. Studies focusing on
other factors such as practical issues have found coverage is affected by available vaccine
supply, cost of vaccination, and time to access services [21]. To address some of these
shortcomings, the BeSD working group developed a comprehensive framework of vaccine
uptake that includes what people think and feel, social processes, motivation, and practical
issues (Figure 1). In this framework we present beliefs and behaviour as distinct and
separable constructs, with confidence belonging to the “thinking and feeling’ domain [13*].
Social processes illuminate the gender barriers to vaccination such as travel and decision
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autonomy as well as the role of healthcare provider recommendation. Social processes also
include family and community norms. Motivation refers to the intention or hesitancy to
receive recommended vaccines. Practical factors include awareness of when and where to
get a vaccine and the number of vaccinations children should receive, ease of access to a
clinic, opportunity costs, and clinic experiences such as waiting time and quality of service,
as well as respect from health workers towards caregivers. The caregiver journeys model
which charts the process before, during, and after an immunization encounter assisted the
development of these practical factors [13"].

This review highlighted that not all potentially relevant confidence constructs have been
identified and included in previous measures of vaccine confidence or comprehensively
investigated in large, representative, population-based studies. Many existing measures were
developed by scanning items used in previous published surveys. Items and constructs
measured in earlier tools may have held greater input in the development of later tools with
certain constructs (e.g. perceived risk, perceived vaccine benefits, perceived vaccine harms,
and trust) receiving greater emphasis due to precedence rather than established validity (e.g.
relationship with vaccine uptake). The prominence of these constructs may also be due to
their emphasis in well-regarded health psychology theoretical models (i.e. the Health Belief
Model). Existing reviews of the qualitative literature on vaccine confidence and behaviour
[22,23], in consultation with the BeSD Working Group, revealed additional constructs
relevant to vaccine confidence, such as profit (i.e. whether vaccination is motivated by
financial gain of pharmaceutical companies or other entities), compatibility of vaccination
with religious beliefs and cultural practices, moral intuitions of purity (i.e. disgust in
vaccination) and liberty, self-efficacy (i.e. belief in one’s capability to receive a vaccine)

as well as descriptive and subjective social norms. These additional constructs were included
in the initial development of the BeSD tools to establish their relevance and whether they are
distinct constructs of vaccine confidence [13"].

Surveys can quantify the relevant factors but cannot provide an in-depth and contextualised
understanding of how people perceive and experience vaccination for their children.
Therefore, qualitative methods are needed to provide a complementary understanding

of how people experience vaccination and their reasons for under-vaccination [24]. The
BeSD tools will also include qualitative childhood immunization in-depth interview guides.
Accumulation of emerging qualitative evidence assessed over time with similar methods
will also help to refine future versions of the Childhood Immunization Survey with new or
modified constructs of relevance that may have been missed or not fully captured.

Other aspects that are important to evaluate in the future development and piloting of
quantitative measures, that were not consistently reported upon in available confidence
measures, include the average length of time to complete the measure, readability

(reading level), central tendencies and distribution of the measure in the population (with
particular attention to ceiling or floor effects), non-systematic presentation of items, and
counterbalancing endpoints to reduce response bias. Furthermore, response options used by
many of the confidence measures (i.e. response scales with multiple options) may not be
appropriate for use in some low-income settings for sociocultural and linguistic reasons,
among other considerations [25].
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Review strengths and limitations

Our critical review identified measures of vaccine confidence, related constructs, and

items from the recent literature. The review has informed the adaptation of the BeSD
Framework from the Increasing Vaccination Model by Brewer et a/. [1] to include the

main factors informing uptake of childhood vaccines (Figure 1). Our review is only one
aspect of developing the BeSD tools [13**]. We conducted needs assessment interviews with
regional and in-country stakeholders, reviewed the grey literature and qualitative measures
of under-vaccination, and enlisted expert feedback in the development and reduction of
items. In addition, we completed cognitive interviews in the United States, Australia, and
Sierra Leone, and elicited feedback on the translatability of items from WHO and UNICEF
regional and country offices [13°*]. Additional efforts are planned to test these tools in
diverse countries—in Pakistan, India, Nigeria, Democratic Republic of the Congo, Angola,
and Ethiopia—to assess the psychometric properties of the Childhood Immunization Survey,
and ascertain global feasibility, suitability, and comparability.

Our review identified measures of childhood vaccine confidence but was not a systematic
review. The review also excluded confidence measures for specific vaccines. While such
measures can predict vaccine intentions and coverage beyond general vaccine confidence
[1], we aimed for the Childhood Immunization Survey to be usable in many contexts and for
many vaccines. In addition, the search date excluded more recently developed measures such
as the Vaccine Attitudes Scale, which was developed in Pakistan [26°]. Two scoping review
protocols in the past two years have identified the need to synthesize measures of what

the authors describe as vaccine hesitancy [27] and vaccination-related psychosocial factors
[28], though neither have published their findings to-date. Lastly, we noted the presence or
absence of psychometric data for the measures but did not evaluate these findings.

Conclusions

Vaccination is a pivotal health intervention in preventing disease, morbidity, and mortality
[29]. Global demand is strong for a standardized, high-quality measure to understand the
social and behavioral drivers of vaccination, including vaccine confidence. Our review of
vaccine confidence measures and their psychometric validation can support the advancement
of vaccination research and interventions to increase childhood vaccination.

Our review has guided the development and validation approach of the BeSD tools which
include what people think and feel (including confidence and other constructs) as well as
social processes, motivation, and practical issues (Figure 1). Development of the BeSD
Childhood Immunization Survey will consider additional potentially relevant confidence
constructs not commonly included in previous measures of vaccine confidence. Lastly, the
field needs measures validated for use in multinational, multiregional, and multicultural
contexts for inclusive and equitable approach to measurement. BeSD tools will be designed
for global usability.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

The Behavioural and Social Drivers of Vaccination Framework.
Source: The BeSD Working Group [13*°]. Based on the Increasing Vaccination Model [1].
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