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1. Supplementary Literature

In Rossen, Hurlstone, Dunlop, and Lawrence
(2018), we explore whether differences in parental at-
titudes toward vaccination can be understood by re-
course to differences in their underlying moral pref-
erences. There were two key motivating factors that
led us to explore this possible link. First, recent
research in the field of moral psychology suggests
that moral decisions are driven by intuitive and rapid
judgements rather than rational, reasoned decisions
(Haidt and Joseph, 2004; Skitka, 2010). We believe
that this may help to explain one of the key features
of anti-vaccination attitudes—resistance to change.
For example, Nyhan and colleagues tested the effi-
cacy of different messages to shift vaccine attitudes
and behaviour. In one study, they debunked the myth
that the measles, mumps, and rubella (MMR) vaccine
causes autism (Nyhan et al., 2014), whilst in a sec-
ond study they debunked the myth that the flu vac-
cine can give you the flu (Nyhan and Reifler, 2015).
In both studies, myth-debunking reduced belief in
the false claims, but also paradoxically decreased vac-
cination intent amongst those individuals most op-
posed to vaccination. The authors concluded that

correcting vaccine myths may be an ineffective ap-
proach to promoting vaccination. We suggest that
this “backfire effect” on vaccine intent may have oc-
curred because anti-vaccination attitudes stem from
deeply held moral preferences. Therefore, merely
presenting evidence is unlikely to change attitudes
because—consistent with motivated reasoning (Lord
et al., 1979)—people readily accept information that is
consistent with their moral intuitions, yet question in-
formation that runs counter to those intuitions (Haidt,
2001; Haidt and Joseph, 2004).

Second, we believe that Moral Foundations The-
ory (MFT; Haidt, 2012), in particular, can help to
paint a nuanced picture of the specific drivers of
anti-vaccination attitudes. Moral Foundations The-
ory departs from previous conceptions of moral-
ity by arguing for the existence of multiple moral
domains. Traditional approaches to understanding
morality viewed either harm or fairness violations as
the only legitimate areas of moral concern (Gilligan,
1977; Kohlberg, 1981). However, using an evolution-
ary and cross-cultural approach, MFT proposes that
there are six core foundations upon which people dif-
ferentially base their morality. These foundations in-
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clude: harm (concerned with violations to the safety
and wellbeing of others), fairness (concerned with the
pursuit of justice), as well as in-group (a moral prefer-
ence for loyalty and cooperation), authority (a prefer-
ence for traditional societal structures and deference
to authority), purity (an abhorrence for a hedonistic
lifestyle or giving in to impulse), and liberty (a prefer-
ence for the rights of the individual). The foundations
are thought to be differentially embodied by individu-
als as a function of their personality, and social, politi-
cal and cultural environments, such that people intu-
itively come to consider some issues to be morally rel-
evant, and not others (Haidt, 2001; Haidt and Joseph,
2008).

Importantly, research across a range of different
socio-political settings indicates that there is mean-
ingful variation in endorsement of the moral domains
based on political ideology. Specifically, political lib-
erals tend to ground their morality primarily within
the harm and fairness moral foundations. By contrast,
political conservatives tend to ground their morality
within all five foundations more or less equally (Haidt
and Graham, 2007). Furthermore, people’s stances on
a number of polarising political issues—such as cli-
mate change, same sex marriage, and immigration—
are informed by their “moral profile”, as defined by
their position along the six moral foundations (Koleva
et al., 2012). While there is no clear evidence tying vac-
cination attitudes to the classic liberal–conservative
political spectrum, vaccination is clearly a charged
socio-political issue. Therefore, we expected that
the unique moral profile of those who hold anti-
vaccination beliefs may provide greater insight into
the complex drivers of these beliefs. Just examin-
ing links with political ideology, or demographic vari-
ables, as much past work has done, tells us little about
what is operating underneath such disputes over vac-
cination, or why the issue has become so divisive.

An awareness of the moral foundations underlying
anti-vaccination and vaccine hesitant attitudes may
also be essential to shifting these views. Indeed, there
is a line of experimental evidence demonstrating that
people’s political beliefs can be modified through ap-
propriate moral suasion. That is, several studies have
now demonstrated that when people are presented
with persuasive appeals congruent with the moral
foundations they endorse, it can shift their position
on a range of political issues (Day et al., 2014; Fein-
berg and Willer, 2013, 2015; Kidwell et al., 2013). For
example, Feinberg and Willer (2015) demonstrated
that those identifying as politically conservative were
more likely to support same-sex marriage and univer-
sal health care (typically liberal positions) when per-

suasive appeals were framed in terms of the moral
foundations typically endorsed by conservatives (in-
group, authority, and purity), as opposed to harm
and fairness. Furthermore, liberals endorsed typically
conservative positions (high military spending, and
making English the official language of America) to a
greater extent when persuasive appeals were framed
in terms of the foundations harm and fairness. There-
fore, knowledge of the moral profiles associated with
anti-vaccination and vaccine-hesitant attitudes is a
necessary inroad to crafting such congruent moral ap-
peals in the vaccination domain.

2. Questionnaires

2.1 Vaccine Confidence Inventory

We developed a novel inventory—the Vaccine Con-
fidence Inventory (VCI)—to gauge parental confi-
dence in vaccines (α = .98 for this sample). In con-
structing the inventory, we consulted work which ex-
amines the content that most commonly appears on
anti-vaccination webforums (Davies et al., 2002; Kata,
2010, 2012; Wolf et al., 2002). This process resulted
in the identification of five major thematic areas that
persistently appeared across studies: (1) concerns
that vaccines are unsafe, (2) the belief that vaccines
are ineffective, (3) conspiracy theories about the ne-
farious role of government and pharmaceutical com-
panies in the provision of vaccines, (4) the belief that
vaccines are unnatural and alternative remedies or a
healthy lifestyle is better than being vaccinated, and
(5) beliefs pertaining to the liberty of parents to de-
cide whether their child is vaccinated. We constructed
three to four items for each of the five themes such
that they formed a combination of positively and neg-
atively keyed declarative statements. Participants are
asked to rate their agreement with each item on a
five point Likert scale, ranging from strongly disagree
(1) to strongly agree (5). The items that follow are
the original and final items of the VCI; no items were
pruned as part of the analysis (note: R = reverse scored
item). The items for the VCI—and all other measures
reported below—were presented in forward serial or-
der within the survey.

1. Vaccines have not been adequately tested for
safety.

2. People should be able to decide whether or not
to vaccinate their children.

3. Vaccines overwhelm a child’s undeveloped im-
mune system.
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4. Getting vaccinated helps protect those who are
unable to be vaccinated against disease. (R)

5. Vaccines can cause or worsen allergies.

6. Improved living standards, not vaccination,
have reduced infectious diseases.

7. It is important that people are able to make their
own decisions about vaccination.

8. Pharmaceutical companies purposefully con-
ceal information about the safety of vaccines.

9. Infectious diseases are virtually eliminated so
vaccination is not needed.

10. It should be compulsory for all children to be
vaccinated. (R)

11. Vaccines cause the diseases they are supposed to
prevent.

12. The government conceals information about the
safety of vaccines.

13. Homeopathic medicines are an effective alter-
native to conventional vaccines.

14. Vaccines introduce unnatural toxins into the
body.

15. The more people who get vaccinated the greater
the protection against disease. (R)

16. Building immunity by naturally fighting off a dis-
ease is better protection than getting a vaccine.

17. It is okay for people to be exempt from vaccina-
tion for moral or personal reasons.

18. Pharmaceutical companies create ineffective
vaccines in order to make high profit.

2.2 Vaccine Safety Concerns Scale

The Vaccine Safety Concerns Scale (VSCS) contains
fourteen items assessing a person’s degree of belief in
various vaccine myths (α = .98 for this sample). The
items correspond to common myths reported by Aus-
tralian parents (cf. Myths and Realities: Responding to
arguments against vaccination a guide for providers.
Australian Government: Department of Health and
Ageing). Half of the items correspond to ‘general’
myths about vaccination, whereas the other half re-
late to myths about ‘specific’ vaccines. Participants
are asked to rate their agreement with each item on a
five point Likert scale, ranging from strongly disagree
(1) to strongly agree (5). The items that follow are the

original and final items of the VSCS; no items were
pruned as part of the analysis. Note that for brevity
the results associated with this scale are not reported
in Rossen et al. (2018) since it contains a lot of content
overlap with the VCI.

1. Mercury in vaccines can cause autism.

2. Vaccines can cause diabetes.

3. Vaccines can cause cancer.

4. Vaccines can cause mad cow disease.

5. Vaccines can cause sudden infant death syn-
drome.

6. Vaccines can cause infertility.

7. Vaccination of young children can cause
seizures.

8. MMR vaccine can cause autism.

9. Pertussis vaccine (used to treat whooping
cough) causes brain damage.

10. Polio vaccines cause HIV/AIDS.

11. Hepatitis B vaccine causes multiple sclerosis.

12. Flu vaccine causes the flu.

13. The flu vaccine causes febrile convulsions in
young children.

14. HPV vaccines can cause infertility or problems
with pregnancy.

2.3 Vaccine Behavioural Intentions Scale

The Vaccine Behavioural Intentions Scale (VBIS)
contains a list of twelve different vaccine-preventable
diseases relevant to childhood immunisation (α = .99
for this sample). Participants are asked to indicate
the likelihood that they would vaccinate a future child
against each disease on a six point Likert scale, rang-
ing from very unlikely (1) to very likely (6). Partici-
pants also have the option to select don’t know if they
are unsure. The items that follow are the original and
final items of the VBIS; no items were pruned as part
of the analysis.

1. Hepatitis A

2. Hepatitis B

3. Human papillomavirus (HPV)

4. Measles
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5. Meningococcal disease

6. Pertussis (’whooping cough’)

7. Mumps

8. Poliomyelitis (’polio’)

9. Rotavirus

10. Rubella

11. Tetanus

12. Varicella (’chickenpox’)

2.4 Political Ideology

Political ideology along the left-wing vs. right-
wing continuum was examined with the single item
“Please indicate the extent to which you identify your-
self as politically left-wing (progressive) or right-wing
(conservative).” Participants responded on a seven
point Likert scale, ranging from very left-wing (1) to
very right-wing (7). We also examined the extent to
which participants self-identified as politically liber-
tarian with the single item “Please indicate the extent
to which you identify as politically libertarian”. Partic-
ipants indicated their response on a four point Likert
scale ranging from do not identify at all (1) to strongly
identify (4).

2.5 Moral Foundations Questionnaire

The Moral Foundations Questionnaire (MFQ) is
used to determine a person’s position along the five
moral foundations (harm, fairness, in-group, author-
ity, and purity) in MFT (Graham et al., 2009) (harm α
= .71; fairness α = .65; in-group α = .65; authority α =
.74; purity α = .78 for this sample). The questionnaire
consists of two sections. The first asks questions of
‘moral relevance’ and the second asks questions of
‘moral agreement’. The moral foundation items are
assessed on a six point scale, ranging from not at
all relevant (1) to extremely relevant (6) in section
one, and strongly disagree (1) to strongly agree (6) in
section two.

Section 1.

1. Whether or not someone suffered emotionally.

2. Whether or not some people were treated differ-
ently than others.

3. Whether or not someone’s action showed love
for his or her country.

4. Whether or not someone showed a lack of re-
spect for authority.

5. Whether or not someone violated standards of
purity and decency.

6. Whether or not private property was respected.

7. Whether or not someone was good at math.

8. Whether or not someone cared for someone
weak or vulnerable.

9. Whether or not someone acted unfairly.

10. Whether or not someone did something to be-
tray his or her group.

11. Whether or not everyone was free to do as they
wanted.

12. Whether or not someone conformed to the tra-
ditions of society.

13. Whether or not someone did something disgust-
ing.

14. Whether or not someone was cruel.

15. Whether or not someone was denied his or her
rights.

16. Whether or not someone showed a lack of loy-
alty.

17. Whether or not an action caused chaos or disor-
der.

18. Whether or not someone acted in a way that God
would approve of.

Section 2.

1. Compassion for those who are suffering is the
most crucial virtue.

2. When the government makes laws, the number
one principle should be ensuring that everyone
is treated fairly.

3. Society works best when it lets individuals take
responsibility for their own lives without telling
them what to do.

4. I am proud of my country’s history.

5. Respect for authority is something all children
need to learn.

6. People should not do things that are disgusting,
even if no one is harmed.
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Table S1
Summary of the parenting and vaccination forums and Facebook pages on which the survey link was posted.

Name URL Description
Bub Hub https://www.bubhub.com.au Forum
Essential Baby https://www.facebook.com/EssentialBabyAU Facebook page
Kids Matter https://www.facebook.com/KidsMatterForFamilies Facebook page
Practical Parenting https://www.facebook.com/practical.parenting.australia Facebook page
Raising Children Network http://raisingchildren.net.au Forum
Nurture Parenting Magazine https://www.facebook.com/NurtureParentingMagazine Facebook page

7. It is better to do good than to do bad.

8. The government interferes far too much in our
everyday lives.

9. One of the worst things a person could do is hurt
a defenceless animal.

10. Justice is the most important requirement for a
society.

11. People should be loyal to their family members,
even when they have done something wrong.

12. People who are successful in business have a
right to enjoy their wealth as they see fit.

13. Men and women each have different roles to
play in society.

14. I would call some acts wrong on the grounds that
they are unnatural.

15. The government should do more to advance the
common good, even if that means limiting the
freedom and choices of individuals.

16. It can never be right to kill a human being.

17. I think it’s morally wrong that rich children in-
herit a lot of money while poor children inherit
nothing.

18. Property owners should be allowed to develop
their land or build their homes in any way they
choose, as long as they don’t endanger their
neighbours.

19. It is more important to be a team player than to
express oneself.

20. People should be free to decide what group
norms or traditions they themselves want to fol-
low.

21. If I were a soldier and disagreed with my com-
manding officer’s orders, I would obey anyway
because that is my duty.

22. Chastity is an important and valuable virtue.

23. I think everyone should be free to do as they
choose, so long as they don’t infringe upon the
equal freedom of others.

We also included six economic/government items
and three lifestyle liberty items developed sub-
sequently to the original MFQ (Iyer et al., 2012)
(economic/government liberty α = .72; lifestyle liberty
α = .61 for this sample). The items are assessed on a
six point Likert scale, ranging from not at all relevant
(1) to extremely relevant (6).

Economic/Government Liberty.

1. Whether or not private property was respected.
(relevance rating)

2. People who are successful in business have a
right to enjoy their wealth as they see fit.

3. Society works best when it lets individuals take
responsibility for their own lives without telling
them what to do.

4. The government interferes far too much in our
everyday lives.

5. The government should do more to advance the
common good, even if that means limiting the
freedom and choices of individuals. (R)

6. Property owners should be allowed to develop
their land or build their homes in any way they
choose, as long as they don’t endanger their
neighbors.

Lifestyle Liberty.

1. Whether or not everyone was free to do as they
wanted. (relevance rating)

2. I think everyone should be free to do as they
choose, so long as they don’t infringe upon the
equal freedom of others.
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3. People should be free to decide what group
norms or traditions they themselves want to fol-
low.

3. Participant Recruitment

To facilitate our moral profile analysis, our objec-
tive was to obtain a sample of parents with a diverse
range of views on vaccination that encompassed pro-
vaccination, anti-vaccination, and vaccine-hesitant
attitudes. However, anti-vaccination and vaccine-
hesitant parents are relatively few in number—the for-
mer group constitute approximately 1–3% of the Aus-
tralian general population, whereas the latter group
constitute less than 10% of the Australian general pop-
ulation. This means that representative probability
sampling will not yield a statistically adequate num-
ber of cases to make any meaningful inferences about
these groups, unless a prohibitively large number of
parents are recruited. For example, assuming that
anti-vaccination parents (viz. those that outright re-
ject vaccines for their children) account for 3% of the
population, to obtain 74 parents who fall into this
category—the number of parents in our Profile 3 “vac-
cine rejecters”—we would need to sample at least
2,500 parents. This would result in massive oversam-
pling of vaccine accepters who are the least interest-
ing and informative group of parents of those under
consideration.

Given these considerations, we opted against us-
ing a probability sampling approach in favour of a
non-probability sampling approach. Specifically, we
sought to recruit denizens of parenting and vaccina-
tion online forums, since these forums are likely to
attract a higher proportion of anti-vaccination and
vaccine-hesitant parents than are typically observed
in the population. To this end, between June and July
2014 we issued requests to several Australian vaccina-
tion and parenting forums to post an advertisement
and link to a study on “Attitudes to Vaccinations” on
their online platforms. The standardised study adver-
tisement was as follows:

Attitudes to Vaccinations

You are invited to participate in a study
evaluating people’s attitudes towards vac-
cinations. The study is being conducted by
Jessica Sipes as part of a research project
in the School of Psychology at the Univer-
sity of Western Australia, supervised by Dr
Mark Hurlstone and Isabel Rossen. The
study should take approximately 15 min-
utes of your time.

If you decide to participate, you will be re-
quired to answer some questions regard-
ing how you would think or act in various
situations and your beliefs about vaccina-
tions. There are no risks associated with
taking part in this study.

If you are above 18 years of age and would
like to participate in the research, please
click the web link below after which you
will receive further information about the
study.

Table S1 provides a summary of the six online plat-
forms that accepted our request to issue a commu-
nity post containing the above advertisement and a
weblink to our study (the participation of the online
platforms extended no further than this; that is, they
were not collaborators in the collection of the ac-
tual data). The online platforms consisted of a mix-
ture of discussion forums and Facebook pages asso-
ciated with parenting issues including—but not con-
fined to—childhood vaccination. An inspection of
the comments of users of these forums and Face-
book pages revealed predominantly pro-vaccination
views, but with a large minority of anti-vaccination
and vaccine-hesitant views.

4. Profile Enumeration Strategy

The first goal was to investigate the emergence of
profiles, or constellations of attitudes towards vacci-
nation and, accordingly, we employed person-centred
analytical methods. To this end, we undertook La-
tent Profile Analysis (LPA) with Mplus 7.3 (Muthén &
Muthén, 2014). LPA bears some similarity to both
cluster analysis and factor analysis. It is similar to
cluster analysis in the sense that it attempts to iden-
tify a set of profiles within a population. Unlike clus-
ter analysis, however, LPA does not definitively allo-
cate cases to the emergent profiles and instead takes
into account the potential for classification inaccu-
racy. LPA is also similar to factor analysis in that it at-
tempts to model a single latent variable that accounts
for the observed covariance amongst the indicators,
with the key difference being that the latent variable
in LPA is categorical rather than continuous as is the
case for factor analysis.

The initial step in undertaking LPA is to identify
an appropriate number of profiles in a process called
profile enumeration. To this end, our strategy in-
volved specifying a single profile model, and then
models with increasing numbers of profiles. In mak-
ing the final decision, we considered: (a) the relative
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Table S2
Goodness-of-fit quantities for 1-profile through to 3-profile solutions.

k Profiles AIC SSA-BIC ∆ SSA-BIC (relative to k-1 profiles) LMRLRT (p value) BLRT (p value) Entropy
1 19074.695 19093.380 – – – –
2 14085.942 14114.489 -4918.637 .003 < .001 .989
3 12296.426 13034.835 -1019.399 .031 < .001 .987

Note—AIC = Akaike Information Criterion; SSA-BIC = Sample sized adjusted Bayesian Information Criterion
(lower AIC and SSA-BIC indices indicate better fit); ∆SSA-BIC = change in SSA-BIC as number of profiles
increases; LMRLRT = Lo-Mendell-Rubin Likelihood Ratio Test; BLRT = Bootstrap Likelihood Ratio Test. For the
LMRLRT and BLRT tests, a significant p value suggests that the model with K profiles is a significantly better fit
than the model with K-1 profiles.

improvement in model fit with the addition of pro-
files (see below) (Asparouhov & Muthén, 2014), (b) the
sizes of the profiles (small profiles can be a sign of pro-
file over-extraction or the absence of distinctive pro-
files in the population), and (c) the form of the pro-
files (profiles of similar shape but slightly different lev-
els can be a sign of profile over-extraction) (Muthén
& Muthén, 2000). Profiles were estimated in Mplus
7.3 via the maximum-likelihood robust estimator us-
ing the TYPE=MIXTURE command (Muthén, 2014).

Table S2 shows two fit statistics (Akaike Informa-
tion Criterion [AIC] and sample size adjusted Bayesian
Information Criterion [SSA-BIC]) of models with 1
through 3 profiles, along with statistical tests of the
comparison of a model with K versus a model with
K–1 profiles (as indicated by the p values for the Lo-
Mendall-Rubin Likelihood Ratio test [LMRLRT] (Lo et
al., 2001), and the Bootstrapped Likelihood Ratio Test
[BLRT] (Nylund et al., 2007); statistically significant
values imply that the model with K profiles offers sta-
tistically significantly better fit than the model with
K–1 profiles). In choosing the appropriate number of
profiles, one must consider the relative size of the de-
cline in AIC and SSA-BIC on the addition of profiles
to the solution. Table 1 shows that fit appeared to
improve substantially with the two and three-profile
models. The LMRLRT and BLRT tests suggest that
there may be value in considering a fourth profile,
however, attempts to extract such a model led to esti-
mation problems.1 We therefore settled on a 3-profile
solution.

Table S3 shows the pattern of moral foundation en-
dorsement, political ideology, and intention to vacci-
nate across the three extracted profiles: “vaccine ac-
cepters” (Profile 1), “fence sitters” (Profile 2), and “vac-
cine rejecters” (Profile 3). For a discussion and visu-
alisation of these data, please consult Rossen et al.
(2018).

5. Supplementary Analyses

To determine the internal structure of the three
novel measures developed for the purpose of our
work, we conducted a series of exploratory and con-
firmatory factor analyses of the VCI, VSCS, and VBIS.

5.1 VCI

Although we identified five major themes when re-
viewing the content used to develop these items, we
were not necessarily expecting these themes to form
different factors. That is, it seemed very likely that
there would be a general ‘vaccine acceptance’ factor
that would drive the responses to all the items. In-
deed, an exploratory factor analysis (maximum like-
lihood) of the items yielded the following eigenvalues
(only the first five are listed): 13.6, 0.93, 0.40, 0.38, and
0.37. The first factor explained 75.5% of the variance
in the 18 items and the factor loadings ranged from
0.767 to 0.954 providing convincing evidence that re-
sponses to these items were driven strongly by a com-
mon factor.

A confirmatory factor analysis (CFA) with robust
maximum likelihood estimation (MLR) in Mplus 7.3
suggested, however, that a single-factor model fit the
data very poorly. The resultant fit indices were: χ2

d f =35
= 771.9, RMSEA = .126 (90% CI = .118, .135), and CFI =
.873. Inspection of modification indices revealed that
the four items pertaining to the freedom to choose
whether to vaccinate were covarying among them-
selves, independently of the common factor. Such a
pattern is consistent with LPA results that showed that
the three profiles diverged substantially in shape only
with respect to this item sub-set.

1Inspection of the results from the 4-profile analyses sug-
gested that the fourth profile had a mean response to three
of the items at the maximum possible score (i.e., indicative
of extremely negative attitudes towards vaccinations), thus
within that profile, variance on those items must be zero.
We suspect that the presence of this profile may have caused
model estimation to fail.
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Table S3
Significance of differences between the three profiles of parents on the moral foundations, political ideology, and
intention to vaccinate measures.

Profile means (SD) Accepters vs. Fence Sitters Accepters vs. Rejecters Fence Sitters vs. Rejecters Omnibus

Measure Accepters Fence Sitters Rejecters Hedges’ g χ2 Hedges’ g χ2 Hedges’ g χ2 χ2

Harm 4.59 (0.78) 4.80 (0.68) 4.92 (0.64) -0.28 4.21* -0.45 11.52** -0.18 1.18 11.76***
Fairness 4.45 (0.60) 4.57 (0.58) 4.75 (0.44) -0.21 4.56* -0.55 18.38*** -0.36 1.94 18.38***
In-group 2.94 (0.74) 3.10 (0.71) 2.90 (0.81) -0.22 2.87 0.05 0.08 0.26 2.70 3.47
Authority 3.37 (0.84) 3.46 (0.88) 3.03 (0.76) -0.11 0.61 0.42 9.17** 0.53 10.03** 12.79**
Purity 2.70 (0.95) 2.97 (1.03) 3.06 (0.95) -0.27 3.33 -0.38 7.13** -0.09 0.33 8.02*
Economic Liberty 3.38 (0.78) 3.93 (0.77) 4.69 (0.70) -0.70 24.20*** -1.73 161.22*** -1.04 38.46*** 157.44***
Lifestyle Liberty 4.14 (0.83) 4.58 (0.75) 5.14 (0.68) -0.55 15.55*** -1.28 93.96*** -0.79 22.35*** 93.06***
Political Ideology 2.47 (1.04) 2.58 (1.13) 2.63 (1.15) -0.10 0.68 -0.15 1.09 -0.04 0.03 1.273
Libertarianism 2.03 (0.87) 2.26 (0.85) 2.52 (0.93) -0.27 3.45 -0.56 14.75*** -0.29 3.08 14.643**
Intention to Vaccinate 6.92 (0.19) 6.09 (1.15) 2.43 (0.70) 1.26 35.28*** 10.53 2935.71*** 3.87* 532.25*** 2879.07***

Note—Hedges’ g estimates are mean differences divided by the profile size-weighted pooled standard

deviation.

We next specified a five-factor model with one fac-
tor capturing each of the five themes we had identi-
fied in constructing the measure. This model offered a
dramatically improved fit with the data χ2

d f =125 = 236.8,
RMSEA = .055 (90% CI = .044, .066), and CFI = .978;
scale-corrected ∆χ2

d f =10 = 257.23, p < .0001. Except for
those involving the factor that was indicated by the
freedom to choose items, the inter-factor correlations
were all > .90. Those involving the freedom to choose
factor were all > .80.

Ultimately, our latent profile analyses hinged on the
presence of a single categorical factor model rather
than a continuous factor model. That is, we found
that the sample was heterogenous (i.e., there existed
three distinct profiles) and that this heterogeneity af-
fects the inter-relations among the items, especially
with respect to how the freedom to choose to vacci-
nate items inter-relate with the remaining ones.

5.2 VSCS

Our VSCS comprised a set of items that we antic-
ipated could form two sub-scales (‘general’ vaccine
myths and myths about ‘specific’ vaccines). How-
ever, we found that these items also converged into
a very strong single factor. The first five maximum-
likelihood factor analysis eigenvalues were: 10.90,
0.86, 0.40, 0.32, and 0.28. The first factor explained
77.9% of the variance in the 14 items and the factor
loadings ranged from 0.645 to 0.945. In other words,
and perhaps unsurprisingly, beliefs in myths about
vaccination in general were very strongly associated
with beliefs in myths about specific vaccinations.

5.3 VBI

Because this scale comprised items that were iden-
tical, aside from the specific disease in question, we
thought it likely that they would form a very strong

single factor and indeed, this is what we found. The
first factor explained 93% of the variance in the 12
items, and all factor loadings were > .93. A single fac-
tor MLR-estimated CFA exhibited a reasonable fit with
the data χ2

d f =54 = 169.1, RMSEA = .085 (90% CI = .071,
.099), CFI = .938. Though fit was not strong, we had
no clear reason to specify any additional factors in
this model, nor allow residuals among the items to co-
vary.
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