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Objective: Distrust in vaccination is a public health concern. In responding to vaccination distrust, the
psychosocial context it occurs in needs to be accounted for. But this psychosocial context is insufficiently
understood. We examined how Australians’ attitudes to childhood vaccination relate to broader
psychosocial characteristics pertaining to two key areas: health and government.

Design: 4370 Australians were surveyed and divided into five vaccine attitude groups. Logistic univariable
and multivariable regression analyses were used to compare differences in psychosocial characteristics
between these groups.

Results: Multivariate analysis showed that, compared to groups with positive vaccine attitudes, groups
with negative attitudes were more informed, engaged and independent health consumers, with greater
adherence to complementary medicine, but lower belief in holistic health. They had higher distrust in the
mainstream healthcare system, higher conspiracist ideation, and were more likely to vote for minor
political parties. They were more likely to be male, religious, have children, and self-report better health.
Conclusions: This research revealed HOW profiles of psychosocial characteristics differed between each of
the five attitudes to childhood vaccines.

Practice implications: These findings are useful for tailoring communications about vaccination-related
concerns. They also show that more granular classification and measurement of vaccine attitudes may be
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useful.
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1. Introduction

Lack of confidence in vaccination is a concern in Australia [1]
and around the world [2]. Although vaccination rates in Australia
are high, they are below national targets [3]. Under-vaccinated
people are unevenly distributed, increasing risk of disease
transmission [4,5]. Vaccine-preventable disease outbreaks and
deaths continue to occur [6]. Confidence in vaccines is low; in a
2017 study, only 48% of Australian parents reported having no
concerns about vaccines, while over a fifth believed that vaccines
cause autism [7]. Other countries are facing similar problems, with
low confidence in many European and North American countries

Abbreviations: CAM, complementary and alternative medicine; CI, confidence
interval; CMQ, conspiracist mentality questionnaire; HCAMQ, holistic complemen-
tary and alternative health questionnaire; HCSDS-R, healthcare system distrust
scale- revised; HH, holistic health; PSAS, patient self-advocacy scale; RR, risk ratio;
SES, socioeconomic status; WHO, World Health Organisation.
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[8], and vaccine-preventable deaths continuing to occur despite
good access to vaccination [9-11]. Increasing confidence in
vaccines will boost vaccine uptake [12-14], but there is a paucity
of effective strategies to do so [15-18].

To help increase confidence, a better understanding of the
relationship between vaccine attitudes and broader demographic
and psychosocial attributes within which they exist is needed
[2,15,18]. Understanding the relationship between vaccine atti-
tudes and psychosocial attributes related to healthcare and
government is particularly important, because vaccine confidence
is linked to beliefs about health [12,17,19,20] and government
[12,21,22], and healthcare and government bodies are central to
promoting, delivering and regulating vaccination.

Existing research shows that vaccine attitudes exist as part of
psychosocial and demographic attributes [21,23,24]. In Australia,
demographic attributes like socioeconomic status (SES) and access
to services [5,7,8,25,26] are linked to vaccine confidence.
Psychosocial factors related to health, like trust in healthcare
providers, predict vaccine uptake in Australia [27] and elsewhere
[17,28,29]. Accessing alternative medical practitioners and greater
reliance on the internet for health information are associated with
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higher distrust in vaccines [7,19,30-33]. Psychosocial factors
related to government also predict vaccine confidence. A study
of 24 countries, including Australia, found that antivaccination
attitudes are associated with conspiratorial beliefs and individu-
alist world views [23]. Research from outside the Australian
context has shown that vaccine confidence is associated with
trust in government [21,34], culture and values [35,36] and world
views [37].

Important gaps persist in knowledge about how Australians’
attitudes to vaccination relate to psychosocial characteristics
pertaining to healthcare and government. Overseas studies are
problematic to apply to Australia, because the relationships
between vaccine attitudes and broader attributes are context-
specific [2,38-40]. While it is known that in Australia vaccine
attitudes relate to trust in healthcare providers, little is known
about how they relate to health decision-making, health educa-
tion, and beliefs about the healthcare system, which may all
influence attitudes. Furthermore, little is known about how
vaccine attitudes in Australia relate to trust in government or
political orientations, despite both potentially being important
[21]. Few Australian studies have directly evaluated how people
across the spectrum of vaccine attitudes compare in broader
attributes related to either government or health, limiting the
extent to which intergroup differences can be assessed.

The taxonomy and measurement of vaccine attitudes present
further challenges. The prevailing taxonomy, developed by the
World Health Organization (WHO), divides the spectrum of
attitudes into three categories: i) full acceptance on one end, iii)
full refusal on the other, and ii) vaccine hesitancy in-between
[2,18,41]. The hesitancy category is heterogeneous, comprising
those who accept vaccines with some doubts, those who refuse
almost all vaccines, and all between [2,38]. ‘Hesitancy’ is treated as
a distinct entity in research [38], measurement [2,42] and
intervention design [18]. But hesitancy is an ambiguous “catch-
all category”, which potentially lumps together contrasting
attributes [43]. A more sensitive measurement of ‘hesitancy’,
which takes account of subgroups within this broad category, may
expose important differences. The prevailing taxonomy also
conflates behaviour with attitude. For example, one point on the
spectrum is “accept but unsure”: acceptance referring to uptake,
level of sureness being attitude [2]. But studies consistently show
that uptake does not correspond to acceptance [7,12,25,27,35,44-
46], so a taxonomy focusing on attitude alone is needed for
research into vaccine attitudes.

The aim of this paper was to investigate how Australian adults’
demographic attributes and psychosocial attributes pertaining to
health and government compare among five vaccine attitude
groups, ranging from unwavering support to rejection of all
vaccines.

Table 1
Vaccine attitude question wording and category labels.

2. Methods
2.1. Design and sample

We analysed data collected as part of the Australian Vaccine
Attitudes Survey. The online survey sampled adults (18+) living
across Australia. A convenience sample of at least 250 participants
for each attitude group was sought, to enable statistical analysis at
95% CI. Participants were recruited between January and May 2017
by distributing a generic link to the survey via Facebook adverts, e-
newsletters/magazines, and posts on webpages related to parent-
hood and wellbeing. One Facebook advert was targeted towards
people who reject vaccines (approximately 2% of Australians
[7,25]) to boost participation from this group. The survey was
anonymous, and no reminders were sent to encourage completion.
No incentives were offered to encourage participation. Ethics
approval was granted by the La Trobe University Human Ethics
Committee (ref: S16-208). The final sample comprised 4370
respondents.

2.2. Measures

We measured vaccine attitude, demographic attributes, and
psychosocial attributes relating to: i) relationship with the
healthcare system, which concerned how respondents consume
health, and ii) relationship with government, which concerned
voting behaviour and trust in government. All study variables are
listed in Table 2 and explained in detail below.

2.2.1. Vaccine attitude

Table 1 shows the question used to measure vaccine attitude as
a categorical variable, and the category labels used. Vaccine
attitude was also measured as a continuous variable, using a
validated Vaccination Scale, which measures the extent to which
attitudes are supportive of vaccination [47]. The six-point Likert
scale comprises five items. Scale scores can range between 1 and 6,
with high scores indicating supportive attitudes. This scale was
used to gauge the reliability of the categorical vaccine attitude
variable.

2.2.2. Demographic profile

Demographic measures included: i) age, coded as 18-29/30-49
/50+; ii) gender, coded as male/female; iii) state or territory in
which participants lived; iv) remoteness of residence, coded as
urban/rural/regional; v) whether respondents have children; vi)
education, coded as whether university education was attained,
vii) income, coded as above/below median weekly personal
income; and viii) perceived health, measured using the General
Self-Rated Health scale: a validated single-item 5-point scale of

Original Question

Outcome variable
category labels

Which of the following best describes your attitude to vaccination?

o All recommended childhood vaccines should be administered to all eligible children. I have no concerns about them.

on the schedule.

vaccines on the schedule.

All recommended childhood vaccines should be administered to all eligible children. However, I have some concerns about them.

All, unconcerned

All, concerned

Most of the recommended childhood vaccines should be administered to eligible children, but not in all cases and/or not for all the vaccines Most

Some recommended childhood vaccines should be administered to eligible children, but not in most cases and/or not for the majority of the Some

None of the recommended childhood vaccines should be administered to children. None
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self-reported overall health. Possible scores ranged between 1-5,
with 1 indicating “poor health” and 5 indicating “excellent
health” [48].

2.2.3. Relationship with healthcare system

Relationship with the healthcare system was assessed using
eight measures, covering trust in mainstream and alternative
healthcare systems, and confidence/involvement in health deci-
sion-making.

Trust in the healthcare system was measured using the Revised
Health Care System Distrust Scale (HCSDS-R) [49] on two
dimensions: i) values, comprising five items measuring trust in
the healthcare system’s honesty, motives and equity; and ii)
competence, comprising four items measuring trust in the
competency of the healthcare system. Answers were provided
on a 5-point Likert scale. Possible score ranges were 5-25 for
values and 4-20 for competence. Higher scores indicate higher
distrust.

Attitudes to alternative medicine were measured using the
Holistic Complementary and Alternative Health Questionnaire
(HCAMQ) [50] across two dimensions: i) holistic health (HH),
comprising five items measuring belief that health and wellbeing
rely on treating the body holistically; and ii) complementary and
alternative medicine (CAM), comprising six items measuring belief
in the scientific validity of CAM. Answers were provided on a six-
point Likert scale. Possible score ranges were 5-30 for HH and 6-36
for CAM. Higher scores indicate greater belief in CAM/HH.

Health decision-making was measured using two scales
assessing patient involvement in their health decisions and
confidence in their health decision-making ability. Confidence in
health decision-making ability was measured using the single-
dimensional Decision Self-Efficacy Scale [51], which contains 11
items on a five-point Likert scale. Scores could range between 0O-
100. Patient involvement in health decision-making was measured
using the Patient Self-Advocacy Scale (PSAS) [52], which has three
subscales, each comprising four items measured on a 5-point
Likert scale measuring patients’: i) illness and treatment educa-
tion; ii) assertiveness in health decision making; and iii) potential
for non-adherence to recommended treatments. Subscale scores
could range between 1-5. Higher scores indicate greater confi-
dence/involvement in health decision-making.

2.2.4. Relationship with government

Relationship with the government was assessed using three
measures, covering trust in government, conspiracist ideation and
voter preference. Trust in government was measured by a single
question developed by PEW research [53], with possible scores of
1-5. High scores indicate high trust. The Conspiracy Mentality
Questionnaire (CMQ) measured differences in the generic tenden-
cy for conspiracist ideation [54]. It contains five items measured on
an 11-point scale, with possible scores between 0-10. High scores
indicate high conspiracist ideation. Voter preference was mea-
sured by a non-standardised question asking which political party
respondents voted for in the last Federal election, coded as ‘voted
for: major/minor party’.

2.3. Analysis

Descriptive statistics were calculated for the sample i) overall,
and ii) cross-tabulated by five vaccine attitudes. Validity of the
categorical vaccine attitude variable was checked using linear
regression, comparing vaccine attitude categories with scores on
the Vaccination Scale. Multinomial logistic regression was used to
test the extent to which vaccine attitude was predicted by
demographic and psychosocial attributes. The ‘most’ attitude
was assigned the reference category, because we were particularly

interested in differences between the three ‘hesitant’ groups.
Univariable regressions were first conducted for each demographic
and psychosocial variable. A single multivariable regression was
then conducted. Only predictors that were associated with the
outcome variable at p<0.25 in the univariable regressions were
entered into the multivariable regression. Respondents who did
not respond on all variables under analysis were excluded from
multivariable regression, which was conducted with a sample of
3471. Risk ratios (RR) and 95% confidence intervals (95% CI) were
calculated, and a Wald test was used to assess the overall effect of
each predictor variable. Associations at p <0.05 were considered
significant.

3. Results
3.1. Preliminary analysis

To gauge the reliability of the five category measure of vaccine
attitude, linear regression was used to compare the categories with
scores on the Vaccination Scale [47]. The scale scores significantly
differed in the expected direction across the five categories (F
[4,4365]=7319.74, p < 0.001). With the ‘most’ category as the base,
the coefficients were p=1.69 (p<0.001) for ‘all unconcerned’,
p=1.27 (p <0.001) for ‘all concerned’, B=-1.83 (p < 0.001) for ‘some’,
and p=-2.44 (p < 0.001) for ‘none’. This suggests that the categorical
outcome variable served as an accurate indicator of vaccine
attitude.

3.2. Sample profile

The sample profile is displayed in Table 2. Typical respondents
were 30-49 years old, in a relationship, with children and born in
Australia. Relative to the Australian population, over-represented
were women (n=80%, compared to 50.4% in Australia in 2016) [55]
and those with a university education (n=65%, compared to 23.7%
in Australia in 2011) [56]. Among the 4370 respondents, almost
three-fifths supported vaccines without concerns.

3.3. Multivariable analysis

In the univariable analyses, all demographic and psychosocial
variables were significantly associated with vaccine attitude at
p<0.001.

In the multivariable analysis (Table 3), significant independent
demographic factors included whether respondents have children
(x%4=28.40, p <0.001), respondents’ gender (y%4 = 16.75, p=0.002),
whether they were religious (y%4=20.09, p=0.001), and their self-
reported health (x%;=43.82, p<0.001). Compared to the ‘most’
group, the two ‘all’ groups were more likely to be childless and not
religious, while the two most negative groups were more likely to
be male and to report being healthier. The ‘none’ group was also
more likely to report having children compared to the ‘most’ group.
Insignificant predictors included respondents’ income (p=0.93),
education (p=0.06) and whether they studied a health-related
field (p=0.09).

All psychosocial measures of relationship with the healthcare
system were significant independent factors of vaccine attitude in
the multivariable analysis. Compared to the ‘most’ group, the two
‘all’ groups had significantly higher trust in the values of the
healthcare system (X24=55.83, p<0.001), lower education and
non-adherence scores on the PSAS (y324=21.12, p<0.001 and
x%4=62.86, p <0.001 respectively), and were less likely to believe
in the scientific validity of CAM (324=313.07, p <0.001). Further-
more, ‘all unconcerned’ was associated with lower assertiveness
on the PSAS (y24=16.79, p =0.002) but higher decision self-efficacy
(x*4=47.19, p<0.001). This compared to the two least accepting
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Table 2
Sample profile.

(N=4370)

Attitude to vaccination n %
All, unconcerned 2493 57
All, concerned 414 9
Most 323 7
Some 521 12
None 619 14

Demographic profile n %

Live in state
ACT 129 3
QLD 917 21
NT 37 1
NSwW 1029 24
SA 352 8
TAS 143 3
VIC 1354 31
WA 409 9

Age ranges
18-29 807 18
30-49 2,395 55
50+ 1,168 27

Relationship status
Single 867 20
In relationship 3,206 73
Other 297 7

Have children?

No 1,201 27
Yes 3,169 73

Gender
Male 880 20
Female 3450 80

Live metro or regional/rural?

Metro 2,460 56
Regional/Rural 1,896 44

Born in Australia?

Yes 3,537 81
No 815 19

University educated?

No 1,514 35
Yes 2,846 65

Studied in health-related field?

Yes 1,500 39
No 2,389 61

Religious?

No 2,465 57
Yes 1,879 43

Earning over median weekly income?

Under median 2,082 48

Over median 2,010 46

No answer 278 6
M SD

General Self-Rated Health 3.59 1.02

Relationship with healthcare system M SD

HCSDS-R: competence 9.49 3.56

HCSDS-R: values 12.74 4.68

*HCAMQ: HH 23.48 3.35

*HCAMQ: CAM 18 7.55

* PSAS: education 4.14 0.59

* PSAS: assertiveness 3.61 0.64

* PSAS: non-adherence 3.05 0.98

Decision Self-Efficacy Scale 82.59 16.35

Relationship with government n %

In last Federal election, voted

Major 2,881 68

Minor/Independent/Didn't vote 1,367 32

M SD

CMQ 5.49 2.05

PEW trust in government 1.93 0.67

Note: Due to high numbers of non-responses, a ‘no answer’ category was created for
the question “Earning over median income?”.

Scale abbreviations: HCSDS-R=Healthcare System Distrust Scale- revised,
HCAMQ = Holistic Complementary and Alternative Health Questionnaire, with

HH indicating Holistic Health, and CAM indicating Complementary and Alternative
Medicine, PSAS = Patient Self-Advocacy Scale, CMQ = Conspiracist Mentality Ques-
tionnaire.

‘Indicates that scale scoring has been reversed.

attitudes, which, relative to ‘most’, had higher distrust in the
competence of the healthcare system (24 =29.73, p <0.001), were
less likely to believe in the scientific validity of HH (y24=37.39,
p <0.001) but were more likely to believe in CAM, and had higher
scores on the education dimension of the PSAS.

Of the psychosocial measures of relationship with government,
voter preference (3°4=31.23, p<0.001) and the CMQ (x%4=19.80,
p <0.001) remained significant independent predictors of vaccine
attitude in multivariable analysis. Compared to ‘most’, all four
groups were likely to score higher on conspiracist ideation, with
the two most negative groups likely to score highest. ‘All
unconcerned’ was more likely to have voted for a major political
party in the last Federal election, while ‘none’ was more likely to
have voted for a non-major party or avoided voting.

4. Discussion and conclusions
4.1. Discussion

We examined demographic and psychosocial attributes across
five vaccine attitudes among Australian adults. We found that
negative vaccine attitudes were significantly associated with being
male, having children, being religious and not voting for major
political parties. Vaccine attitudes were significantly predicted by
trust in conventional healthcare and alternative medicine, health-
care engagement and decision-making, trust in the government,
and inclination towards conspiratorial beliefs.

4.1.1. Demographics

We found confidence in vaccines to be lower among people
with children. Previous research has shown that people often
examine their vaccine beliefs in relation to having children [57-
59], and Danchin and colleagues found that new and expectant
mothers receive suboptimal education and communication
regarding vaccines [57]. By demonstrating the reduction in vaccine
confidence associated with parenthood, our research corroborates
a similar finding from the united states [60], and strengthens the
case for improving how vaccines are discussed with new and
expectant parents.

We found that income did not predict vaccine attitudes, while
lower education was just outside of statistical significance in
predicting negative attitudes. In Australia, using data about vaccine
uptake rates by local government area [61], it has been commonly
reported that vaccine rejection is associated with high SES [62-64].
The association between vaccine rejection and high SES has also
been found in overseas studies [2,8], which have at times been
assumed to apply to Australia, despite the relationships between
vaccine attitudes and income as well as education being context-
sensitive [2,8,65]. Earlier research measured behaviour at local
government level, while our research measured income and
education at individual levels, and measured attitudes, using a
five-category measure. This may explain why we found no
relationship between attitudes and income and education.

4.1.2. Psychosocial attributes

Our study corroborates previous published findings showing a
link between distrust in the mainstream health bodies and
negative vaccine attitudes [7,12,17,28,59,66,67], but how distrust
compares across the spectrum of vaccine attitudes was unknown.
We identified a linear relationship between confidence in vaccines



Table 3
Multivariable analysis of psychosocial and demographic predictors of vaccine attitude.
(n=3471) All, unconcerned All, concerned Most (base) Some None
Demographic profile RR 95% CI RR 95% CI RR 95% CI RR 95% CI P
row % row % row % row % row %
Have children? 0.00
No 79.0 244 1.52 -3.92 8.7 1.64 0.99 - 2.74 41 4.5 0.83 047 - 146 3.7 047 0.24-09
Yes (base) 48.7 9.8 8.6 14.7 181
Gender 0.00
Male 69.9 1.03 0.62 - 1.72 6.0 0.74 042 -13 3.8 9.1 219 1.25-3.83 113 2.52 137 - 4.63
Female (base) 53.6 10.3 8.4 12.7 14.9
University educated 0.06
No 50.5 0.95 0.64 - 1.41 83 0.83 0.54 - 1.28 6.7 143 1.57 1.04 - 2.38 20.1 1.6 1.03 -25
Yes (base) 60.7 10.1 7.8 10.6 10.8
Religious? 0.00
No (base) 714 10.2 5.4 6.0 6.9
Yes 38.7 0.59 0.42 - 0.82 8.6 0.63 043 -09 9.9 193 1.39 0.94 - 2.04 234 118 0.77 - 1.81
M M M M M
General Self-Rated Health 345 0.89 0.75 - 1.06 3.35 0.85 0.71 - 1.03 3.51 3.95 1.62 134 - 1.97 4.08 1.65 1.34 - 2.04 0.00
Relationship with healthcare system RR 95% CI RR 95% CI RR 95% CI RR 95% CI P
M M M M M
HCSDS-R: competence 7.62 0.97 0.89 - 1.05 9.04 1 0.91 - 1.09 10.27 12.61 1.18 1.09 - 1.28 14.26 1.22 112 - 133 0.00
HCSDS-R: values 10.15 0.81 0.75 - 0.86 12.43 0.91 0.84 - 0.97 14.47 16.99 1 0.94 - 1.07 18.88 1.06 0.99 - 1.14 0.00
*HCAMQ: HH 22.55 0.99 0.93 - 1.05 23.81 1.05 0.98 - 1.12 245 24.73 0.85 0.8 - 091 25.44 0.84 0.78 - 0.91 0.00
*HCAMQ: CAM 13.45 0.77 0.74 - 0.8 16.81 0.85 0.82 - 0.89 21.54 26.09 114 11-12 28.6 1.21 116 - 1.27 0.00
* PSAS: education 4.01 0.63 0.44 - 0.89 3.99 0.61 042 - 0.88 418 4.39 144 0.97 - 2.12 4.51 1.58 1.01 - 2.46 0.00
* PSAS: assertiveness 3.48 0.63 0.46 - 0.89 3.53 0.98 0.69 - 1.4 3.66 3.83 114 0.79 - 1.63 3.95 1.07 0.72 - 1.6 0.00
* PSAS: non-adherence 2.54 0.44 0.34 - 0.57 3.07 0.68 0.52 - 0.91 3.48 3.89 112 0.83 - 1.51 4.19 139 0.99 - 1.94 0.00
Decision Self-Efficacy Scale 85.1 1.03 1.02 - 1.04 77.73 1 0.99 - 1.01 76.67 7745 1 0.99 - 1.01 83.11 1.01 1-102 0.00
Relationship with government RR 95% CI RR 95% CI RR 95% CI RR 95% CI ]
row % row % row % row % row %
In last Federal election, voted 0.00
Major (base) 67.7 10.7 71 8.3 6.2
Minor/Independent/Didn't vote 374 0.63 0.43 - 091 7.1 0.76 0.51 - 113 8.2 17.7 117 08-17 29.6 2.16 143 -3.24
M M M M M
CMQ 4.6 118 1.05 - 1.33 533 114 1.01 - 1.29 5.8 6.98 1.24 11-141 7.78 135 117 - 1.55 0.00

Note: Only variables that were significantly associated with vaccine attitudes are reported.

Scale abbreviations: HCSDS-R = Healthcare System Distrust Scale- revised, HCAMQ = Holistic Complementary and Alternative Health Questionnaire, with HH indicating Holistic Health, and CAM indicating Complementary and
Alternative Medicine, PSAS = Patient Self-Advocacy Scale, CMQ = Conspiracist Mentality Questionnaire.

“Indicates that scale scoring has been reversed.
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and trust in both the values and competence of the healthcare
system. Interestingly, even respondents who believed all vaccines
should be administered, but had concerns, had lower trust in the
values of the healthcare system than those without concerns. The
subscale measured level of agreement on items such as “the
healthcare system: ... lies to make money”, “experiments on
patients without them knowing”, and “covers up its mistakes” [49].
The difference in risk ratios between the two ‘all’ groups should be
interpreted with caution, as both scores were calculated in
reference to the ‘most’ category. Nevertheless, the increase in
healthcare system distrust associated with lower confidence in
vaccines is worrying. HCWs are integral to addressing vaccine
concerns [30,31,68], and this role may be encumbered by patients’
distrust in the healthcare system. Distrust of both competence and
values of the healthcare system among people who distrust
vaccines should be accounted for when responding to vaccine
distrust.

To our knowledge, this study was the first to assess both HH and
CAM belief across the spectrum of attitudes. Previous research
linked negative attitudes with adherence to alternative medicine
in general [30,69-71]. These links are supported by our finding that
negative attitudes were associated with belief in CAM. But we also
found negative attitudes to be associated with rejection of HH. This
is interesting, because usually belief in HH predicts belief in CAM
[50,72,73]. Studies from other topics showed that, in lieu of belief
in HH, CAM was often chosen due to dissatisfaction with
conventional treatment experiences [74-76]. This explanation
would be plausible for our findings, given that negative attitudes
were also associated with lower trust in the competence of the
healthcare system. It may be worth investigating this further in
future research to gain insights into why some people begin
distrusting vaccines.

We found that vaccine rejection related to broader dissatisfac-
tion with governance. On the CMQ, which contains no health-
specific questions [54], negative attitudes were associated with
higher scores, suggesting a higher tendency towards general
conspiracist ideation. These findings corroborate another recent
study showing that antivaccination attitudes are linked to
conspiratorial thinking [23]. Negative attitudes were also linked
to voting for minor political parties, which supports Larson’s
argument that political views play an important role in vaccine
decisions [21]. Previous research has shown links between vaccine
rejection and conspiracist views regarding vaccination [77-79].
Our and other findings [21,23] suggest that vaccine distrust may be
linked to broader anti-establishment beliefs.

4.1.3. Implications for taxonomy of vaccine attitudes

Substantial research efforts are being invested into understand-
ing and addressing vaccine ‘hesitancy’ [2,18,38-43,80]. However,
in our data, the ‘hesitant’ category does not capture a distinct set of
demographic or psychosocial attributes. On most predictor
variables, there is a linear pattern between risk ratios across the
five attitudes, with scores often being most similar between ‘all
unconcerned’ and ‘all concerned, and ‘some’ and ‘none’. Our
research was designed to respond to a key aim of the WHO: assess
how the hesitant category relates to sociocultural profiles [2,18]. In
responding to this aim, we found it would be better to assess
‘hesitancy’ using a more granular set of categories, like those in the
present study, or other alternatives, like the categories used by
Leask and colleagues [14].

4.2. Limitations
This research had several limitations. It was not viable to recruit

arepresentative sample. Since vaccination is refused by only about
2% of the population [7,25], untargeted recruitment of this group

would not be feasible. As noted in the results, some demographic
attributes were over-represented. But overall, a diverse sample was
achieved.

The cross-sectional design only enabled us to assess associa-
tions. Understanding the causal interplay between vaccine
attitudes and demographic and psychosocial attributes would
provide further understanding of how particular attitudes emerge.
Longitudinal design could be considered for future research to
assess directions of causality between attitudes and broader
attributes.

4.3. Practice implications

This research contributes to understanding vaccine attitudes in
their socio-cultural context, which is useful for improving patient
education and communication about vaccines. Our findings
suggest that vaccine promotion, which tends to focus on benefits
and safety of vaccines, should also focus on building trust in the
government and healthcare system. Both healthcare system and
government were distrusted by participants who lacked confi-
dence in vaccines, meaning their messages about benefits and
safety of vaccines may not persuade people who lack vaccine
confidence. Furthermore, we found that respondents who distrust
vaccines are highly health-literate, engaged and independent
health consumers, who have likely encountered common vaccine-
promotion messages. Communications responding to their con-
cerns should be written for a sophisticated audience, and respond
to their nuanced concerns in depth. Finally, the variance in
psychosocial profiles between each of the three subgroups falling
under the ‘vaccine hesitancy’ category suggests that communica-
tion should focus on subgroups, rather than target ‘hesitancy’ as a
whole. Communications need to be sensitive to the psychosocial
context within which vaccine beliefs occur [18], and the hesitancy
category appears to group distinct psychosocial profiles together.
Similarly, in measuring attitudes, subgroups comprising hesitancy
may be more appropriate units of measurement than the category
of hesitancy.

4.4. Conclusion

In assessing how vaccine attitudes relate to psychosocial and
demographic attributes, we found that Australians holding
negative attitudes to vaccines are more likely to distrust the
government, the healthcare system, and to have conspiratorial
beliefs. They are also more likely to report being informed,
independent health consumers with better-than-average health.
These factors may be important to consider in communicating
about vaccines.
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