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Abstract

In spite of the safety and efficiency of the COVID-19 vaccines and the many promo-

tion efforts of political and expert authorities, a fair portion of the population remained

hesitant if not opposed to vaccination. Public debate and the available literature point

to the possible role of people’s attitudes towards medical institutions as well as their

preference for complementary and alternative medicine (CAM) on their motivations

and intentions to be vaccinated. Other potential ideological factors are beliefs about

environmental laissez-faire and divine providence insofar as they encourage people

to let the pandemic unfold without human interference. In three cross-sectional sam-

ples (total N = 8214), collected at successive moments during the Belgian vaccination

campaign, the present research examines the distal role of these psychological and ide-

ological factors on vaccination intentions via motivational processes. Study 1 gauges

the relation between trust in medical institutions and preference for CAM on inten-

tions to get vaccinated via motivations. Study 2 examined the role of beliefs in the

desirability of letting nature take its course (‘environmental laissez-faire beliefs’) on

vaccination intention via motivations. Study 3 tests whether people’s adherence to

environmental laissez-faire and beliefs about divine providence are linked to their

motivations for vaccination via trust in themedical institutions andCAM.Results show

that adherence to CAM has a deleterious effect on vaccination intentions, whereas

trust in medical institutions has a positive effect. Both ideological factors pertaining to

external control are only moderately related, with environmental laissez-faire beliefs

having stronger effects on CAM, medical trust and vaccination motivations. We dis-

cuss the importance of this set of results in light of the growing interest in CAM and

the increasing presence of messages appealing to the environment.
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1 INTRODUCTION

In early 2020, the world faced a major pandemic that forced authori-

ties to act swiftly. To curb the exponential transmission of COVID-19,

many countries implemented a range of large-scale health measures

and enforced lockdowns that affected people’s lives in radical and

intrusive ways. Within a few months of this outbreak, several pharma-

ceutical companies announced the development of effective vaccines.

The ensuing vaccination campaigns offered the promise of limiting

the deleterious consequences associated with COVID-19. However, it

soon became clear that segments of the population were reluctant to

accept thesevaccines.Vaccinehesitancy refers toadelay in acceptance

or refusal of vaccination despite the availability of vaccination services

(Klein&Yzerbyt, 2023;MacDonald, 2015). Past researchhas identified

numerous factors associated with COVID-19 vaccination hesitancy,

both at individual and social levels. Specifically, vaccine hesitancy is

more prevalent among young individuals (Malik et al., 2020), women

(Malik et al., 2020; Zintel et al., 2023), members of racial minorities

(Stoler et al., 2021) and individuals with low income (Stoler et al., 2022)

or low education (Malik et al., 2020; Milošević Đord̄ević et al., 2021;
Stoler, 2022). Psychological factors, including, higher conspiracybeliefs

(Van Oost et al., 2022), lower risk perception of the disease (Caserotti

et al., 2021; Schmitz et al., 2022) and lower anticipated regret (Wolff,

2021) also predict individuals’ vaccination hesitancy. Thus, individu-

als’ thoughts and beliefs, feelings but also the immediate and broader

social context are important factors and levers to tackle vaccine hes-

itancy (see Brewer et al., 2017, for a summary on the psychology of

vaccination).

In the present research, we focused on an under-researched predic-

tor in the context of COVID-19 vaccination, that is, (dis)trust regarding

health institutions andmainstreammedical practices and a preference

for complementary and alternative medicine (CAM), which prevalence

has been increasing in the last decades (Ernst, 2001; Lamberty &

Imhoff, 2018). Trust inmedical institutions aswell as in themore global

health institutions has been repeatedly found to be an important pre-

dictor of vaccination intentions and uptake (Ahorsu et al., 2022; Kerr

et al., 2021). In contrast, CAM use and positive attitudes towards

CAM in general correlate negatively with vaccination acceptance with

regard to various diseases (Bleser et al., 2016; Browne et al., 2015; Bry-

den et al., 2018; Downey et al., 2010; Hadjipanayis et al., 2020; Soveri

et al., 2021; Wardle et al., 2016). Moreover, several authors (Attwell

et al., 2018; Bryden et al., 2018; Lamberty& Imhoff, 2018;Wardle et al.,

2016) highlight the close links between adherence to CAM and other

ideological factors, suchas thebelief that, left to its owndevices, nature

produces optimal outcomes (‘environmental laissez-faire beliefs’) and

thebeliefs attached to spiritual or divine forces,whichmight also shape

vaccination intentions.

In a series of three studies, we pursued two overarching aims. First,

we explored how (dis)trust in medical institutions, support for CAM,

and beliefs regarding the role that nature (‘environmental laissez-faire

beliefs’) andGodor a superior entity (‘beliefs in divine providence’) play

in the unfolding of pandemic events are related to COVID-19 vacci-

nation intentions. Second, we sought to understand how these effects

relationships emerge, thereby examining the underlying associated

motivational mechanisms (Vansteenkiste et al., 2024).

1.1 Trust in the medical institutions

Whether for monitoring the pandemic or for licensing vaccines, med-

ical institutions were brought to the forefront during the entire

COVID-19 pandemic. In Belgium and elsewhere, national and interna-

tional health institutions took the lead in thedeploymentof vaccination

campaigns. Internationally, theWorldHealthOrganization (WHO) and

the EuropeanMedicines Agency (EMA; in charge of the evaluation and

supervision of medicinal products for the European Union) were the

most involved, while, nationally, Sciensano (national public health insti-

tute of Belgium) and theManagement Strategy ExpertGroup (advisory

body of experts for the government during the pandemic) played an

important role.

Research shows that trust in health authorities is a critical factor

in vaccine acceptance (MacDonald, 2015), especially during pandemic

times (Badur et al., 2020; Jennings et al., 2021;Nera et al., 2022; Turhan

et al., 2022). An analysis using data from 149 countries shows that

trusting healthcare workers over your close ones for medical advice

is associated with increased vaccination uptake (de Figu, 2020). Trust

rests on the assumption that medical institutions possess the nec-

essary expertise and put the population’s best interests above their

self-interest (Larson et al., 2018). This is important insofar as some evi-

dence suggests a loss of trust in health authorities in Europe and the

world (Badur et al., 2020), with authors pointing notably to scandals

(e.g., see Tuskegee studies; Gamble, 1997) as well as historical parti-

sanship and ideology (Bayram & Shields, 2021). Public trust towards

medical institutions was also shaken in March 2021 as the EMA met

to advise on the AstraZeneca vaccine, following reports of suspected

links betweenAstraZeneca vaccination and stroke in the population. In

a representative sample of U.S. citizens surveyed in 2020, 33% of the

respondents (strongly) disagreed and 30% were neutral with respect

to the idea that ‘the WHO has acted independently of the political

agendas of its members’ (Bayram& Shields, 2021).

Although previous work examined the critical relation role of CAM

and trust in predicting vaccination (Hornsey et al., 2020; Soveri et al.,

2021), no study to our knowledge performed an in-depth analy-

sis of the unique role of trust in medical institutions and attitudes

towards CAM, and associated beliefs, as well as their association

with COVID- 19 vaccination intentions (before and after it had been

made available to the general population).More importantly, no efforts

to date considered the underlying motivational mechanisms of this

relationship.

1.2 Complementary and alternative medicine

CAM refers to medical treatments used instead of traditional (main-

stream) therapies and relies onnatural practices or products developed

outside conventional medicine. CAM comprises three main cate-

gories: physical therapies (such as exercise, yoga, bright light, and
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ALTERNATIVEMEDICINE 3

acupuncture), nutraceuticals (vitamins and minerals such as vitamin

D, folic acid, magnesium, omega-3 fatty acids) and herbal remedies

(Attwell et al., 2018; Bleser et al., 2016). Despite the general lack

of evidence-based proof of efficacy attached to these practices (e.g.,

Bardia et al., 2006; Johnson et al., 2018; Verma & Thuluvath, 2007),

they have become increasingly popular in recent decades, especially

in high-income countries (Bleser et al., 2016; F. H. Fischer et al., 2014;

Kemppanien et al., 2018) and during theCOVID-19 pandemic (Paudyal

et al., 2022). Indeed, whereas some CAM treatments rely on princi-

ples and evidence that themajority of scientists do not endorse, others

have been proven to work for a limited number of health conditions.

For example, there is evidence that chiropractic is effective in treating

lower back pain (National Health Service, UK). In other cases, CAMuse

can cause damage, either directly or because CAM use is accompanied

by a delay or an avoidance of conventional forms of treatments (e.g.,

Johnson et al., 2018).

Several sociodemographic factors are related to the use of CAM or

to attitudes towards CAM such as being female, middle-aged, having

received higher education and having a poorer health status (Eard-

ley et al., 2012; Siahpush, 1999; Vincent & Furnham, 1999) although

great disparities exist depending on the type of CAM with prefer-

ences for specific therapies depending on income and age levels (e.g.,

lower income individuals using more mind–body therapies such as

hypnotherapy; Kemppainen et al., 2018). In addition, one should not

disregard the role of psychological antecedents such as displaying a

holistic philosophical orientation, and a preference for a more person-

alized approach to medicine (Eardley et al., 2012; Kemppainen et al.,

2018; Siahpush, 1999) and a conspiracy mentality (Lamberty & Imhoff,

2018).

Apparently, people turn to CAM for a variety of reasons. CAM

users often value the do-it-yourself or at least a participative health

approach of CAM. They also perceive CAM practitioners as having

greater freedom of thought and less commercial pressure from, for

example, pharmaceutical companies (Attwell et al., 2018). CAMpracti-

tioners also typically drawonvalues such as purity, nature, authenticity

and spirituality (Kaptchuk&Eisenberg, 1998;White et al., 2014),which

they tend to oppose to the values carried by conventional medicine

(Attwell et al., 2018), hereby appealing to ideological and social identity

needs (Hornsey, 2020).

In practice, CAM use often comes in addition to the use of conven-

tionalmedicine (Nahin et al., 2010) and one should thus not necessarily

see CAM as an anti-vaccine approach (Wardle et al., 2016). At the

same time,CAMpractitionersoften recommendnot tovaccinate, delay

vaccination, selectively vaccinate, offer ‘homeopathic replacements’

for vaccines or support anti-vaccine movements, and individuals who

favour CAM could bemore exposed to information discouraging vacci-

nation (Busse et al., 2008; Caulfield et al., 2017; Ernst, 2001; Rieder &

Robinson, 2015; Salmonet al., 2005;Wilson et al., 2004).Of course, the

association between CAM and vaccination may be bidirectional, with

individuals holding negative views towards vaccination being more

easily attracted to CAM (Browne et al., 2015; Bryden et al., 2018). In

this line, in a study on vaccination among Canadian patients who were

seeing both a conventional physician and a naturopathic doctor (Busse

et al., 2011), it was found that the vast majority (75.6%) of patients

reported having either equal confidence in both types of physicians or

having evenmore confidence in the naturopathwhen it comes to infor-

mation about vaccination. In addition, patients are often those who

initiate the conversation in relation to vaccination (Wardle et al., 2016).

As a consequence, it is hardly surprising that research documents the

existence of a robust negative relation between the use of or prefer-

ence for CAM and vaccination attitudes (Bleser et al., 2016; Browne

et al., 2015;Brydenet al., 2018;Downeyet al., 2010;Hadjipanayis et al.,

2020), including vaccination against COVID-19 (Soveri et al., 2021).

Despite these robust findings, little is known about other factors

involved in the relation between CAM and vaccine hesitancy. Indeed,

Wardle et al. (2016) suggest that the link between CAM and vaccine

hesitancy ‘may be confounded by other factors associated with CAM

use’ (p. 4484). Specifically, these authors point to the possibility of

deeper concerns about medicine and the body and distrust of health

professionals, pharmaceutical companies and authorities covary with

bothCAMuse and vaccine hesitancy. Except for Bryden and colleagues

(2018), who found that magical beliefs about health and concerns

regarding evidence-based conventional medicine may be confounding

factors, uncertainty remains about the possible overlap of CAMwith a

host of psychological or ideological factors to explain the link with vac-

cine hesitancy. Supporting this conjecture, Hornsey et al. (2020) found

that CAM use (measured dichotomously) predicted vaccine hesitancy

much less when taking distrust towards conventional medicine into

account, thus pointing out that both variables are related, although dis-

tinct. Surprisingly enough, no study to date has looked at the relations

between COVID-19 vaccination and both CAM and trust in medi-

cal institutions, while also accounting for other potentially meaningful

attitudinal stances in this context, namely environmental laissez-faire

beliefs and beliefs about divine providence.

1.3 Environmental laissez-faire beliefs

Throughout the period that saw the implementation of COVID-19

measures, the question of the trade-off between the freedom of the

many and the protection of the weak has been at the heart of the

debate. With this concern in mind, some argued that one should let

nature take its course and learn to live with the virus rather than

trying to fight it. Presumably, this would allow the virus to circulate,

letting nature do its work with people gradually building up resis-

tance to infections, even if this meant that the less resistant may get

affected by the disease and possibly die. Similar rhetoric later emerged

for vaccines. The claim was that vaccination ‘unnaturally’ prevents the

normal course of the infection: because nature is fundamentally good,

one should avoid interfering with it and thus refrain from relying on

a vaccine (A. Fischer, 2020; Fitch Boribon, 2020; Reich, 2016). From

this perspective, vaccines, pharmaceutical products in particular and

technology, more generally, are a threat to the natural functioning of

the body and this jeopardizes the natural balance that should pre-

vail between infectious diseases and humans (Reich, 2016). In other

words, vaccines are perceived as an unnatural mode of arming the
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4 VANOOST ET AL.

body against disease and, for this reason, provide weaker immunity

than would be secured otherwise. Interestingly, this is a view that

some paediatricians tried to challenge in their approach to vaccination,

emphasizing how the vaccine allows for one’s body’s natural reaction

(Reich, 2016). This general stance about vaccines and their impact on

the body is nicely illustrated in the following quote from an expectant

motherwho expresses her doubts about the administration of vaccines

to her child:

We say that nature works wonders, so why go against

nature, nothing is lacking in our environment, it’s just

fine theway it is. Formy part, I knowwhenmy child was

born, we had the choice of having a little bit of cream in

the eyes, a little bit of this, a little injection for that. Right

from the moment of birth, and even before, there are

various interventions that can be done.... I didn’t accept

any of them. I figure that my child is okay, everything is

okay, there are no particular risk factors present, so no

thanks, do not do anything, he’s just fine. (Dubé et al.,

2016, p. 415)

This naturalistic, anti-vaccine stance has had a resounding echo, often

accompanied by fake news (e.g., pseudoscientific health therapies,

pseudoscientific immune system ‘boosters’; Naeem et al., 2021) and

was highly prevalent in online social networks (A. Fischer, 2020). In this

vein, Žeželj and colleagues (2023) found that participants who thought

that COVID-19 could be beaten with natural remedies and is harmless

for those with a strong immunity, tended to rely on pseudoscientific

health practices more (such as having specific foods to protect one-

self against COVID-19) and to get vaccinated less. Pre-COVID work

by Reich. (2016) refers to the fact that parents who adhere to a natu-

ral versus artificial dichotomy (i.e., parents who prioritize natural living

and believe that human-made creations are inherently less desirable

and potentially dangerous) tend to refuse vaccination because they are

in search of products that preserve the naturalness of their children’s

bodies (thus echoingCAMuse). Yet, in spiteof thewidespreadavailabil-

ity of the above arguments in the public debate, research investigating

this posture is clearly lacking.We are aware of no research that investi-

gated the joint effect of this ideological posture andCAMonCOVID-19

vaccination.

1.4 Beliefs about divine providence

As is the case for environmental laissez-faire beliefs, a fair number of

vaccine hesitants, if not opponents, voiced arguments in relation to the

fact that a superior entity is in charge, this time referring to God, or

some divine, supernatural, being. This ‘divine control’ means that God

is ‘the ultimate arbiter of life and death’ (Upenieks et al., 2022, p. 660).

According to these views, any human action aimed at fighting the virus

interferes with these higher divine plans. Illness and even a pandemic

can be understood as acts of God (Sinding Bentzen, 2019), thus ulti-

mately challenging women and men with respect to their faith. For

example, an orthodox protestant religious leader in the Netherlands

reports the following to Ruijs et al. (2013, p. 5):

(Vaccination is taught about) Primarily during the lesson

on divine providence. It’s talked about there. (. . . ) That

everything is in God’s hands and that we should leave

things up toGod and that we cannot intervene. But, this

is also sometimes touched upon in sermons. People

know it, how things are, but in confirmation classes, it

is explained inmore detail.

Of note, however, this opposing posture is not necessarily the rule

among any religious or spiritual community. Indeed, depending on sub-

tle differences in interpretation, all religions and sects have been found

to promote arguments in favour or, in contrast, against vaccination. For

example,while someultra-orthodox Jews reject vaccination (which has

resulted in measles outbreaks), orthodox Jewish organizations, such

as the Orthodox Union, support vaccination because of ‘obligations to

care for one’s own health as well as to take measures to prevent harm

and illness to others, and Jewish lawdefers to the consensus ofmedical

experts indetermining appropriate responses to illness andprevention’

(in Keshet & Popper-Giveon, 2021, p. 1995).

Throughout the history of vaccination, religion has sometimes con-

sidered it imperative that human beings do whatever they can to save

lives and, with this in mind, rely on the best of human abilities as well

as the most advanced knowledge, including vaccination, to protect the

weak and the sick (Grabenstein, 2013). Conversely, religion has also

been interpreted in a radically differentway. In this case, religion hangs

together with a shift in responsibility towards higher forces, according

to which any human intervention is useless and even runs against the

will of the superior entity (Salvadori & Vignaud, 2019; Upenieks et al.,

2022). The understanding here is that the outcome of the confronta-

tion with the pandemic is something that escapes human control and

can be seen as a true test of the depth of one’s faith. To our knowl-

edge, these aspects have been largely overlooked in the context of the

COVID-19pandemic.More importantly for thepresent endeavour, few

efforts examined the unique role of this factor alongside that exerted

by environmental laissez-faire beliefs and trust in medical institutions

and attitudes towards CAM.

1.5 Motivations for vaccination

According to self-determination theory (Ryan & Deci, 2017;

Vansteenkiste, 2006), motivations come in several forms. Contribut-

ing to increasing vaccination, autonomous motivation represents a

desirable form ofmotivation insofar as it is volitional in nature. Indeed,

citizens with autonomous motivation concur with the necessity and

benefit of vaccination (e.g., to protect themselves and others; to collec-

tively resolve the crisis). Yet, citizensmay also report being pushed into

vaccination for external reasons. For instance, they can feel obligated

to take up a vaccine to avoid disapproval from others or they can feel

enticed to obtain a reward in exchange for vaccination (e.g., being able
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ALTERNATIVEMEDICINE 5

to travel or attend large public events). Theoretically, with controlled

motivation, some individuals may express the intention to engage in

the demanded behaviour, while others may react more defensively

by reducing their intentions. In contrast to the more variable effect

of controlled regulation on vaccination intentions, with some studies

reporting a positive and others no relation, autonomous motivation

was found to yield a systematic and positive effect on participants’

vaccination intentions for flu and HPV (Denman et al., 2016; Fall et al.,

2018; Moon et al., 2022) as well as COVID-19 concurrent vaccination

intentions (Van Oost et al., 2022; Waterschoot et al., 2022), effective

take up (Schmitz et al., 2022) and tendency to accept a booster or

yearly dose (Waterschoot et al., 2023).

Not surprisingly, the lack of motivation (amotivation) also enters

the picture regarding COVID-19 vaccination. Specifically, research dis-

tinguished between distrust- and effort-based amotivation (Schmitz

et al., 2022; Van Oost et al., 2022). Distrust, or lack of confidence in

the efficacy or the safety of the vaccine, is indeed a key driver of vac-

cine hesitancy (MacDonald, 2015) and negatively predicts intentions

to accept a COVID-19 vaccine (Schmitz et al., 2022). In contrast, when

individuals consider that they lack sufficient resources to engage in the

behaviour (Legault et al., 2006; Pelletier et al., 1999) or notice practi-

cal obstacles, effort-based amotivation is at stake (Schmitz et al., 2022).

Such obstacles can include long distances to a vaccination centre, lan-

guage or disability barriers or considerable time needed to complete

the vaccination plan (Brewer et al., 2017).

Given the prominent role of these different motivational factors

in vaccine uptake, a critical question concerns the distal factors that

shape people’s motives. Risk perception (Schmitz et al., 2022) or trust

in government and belief in conspiracy theories (Van Oost et al.,

2022) were shown to predict vaccinationmotivations, and in turn, vac-

cine attitudes and uptake. In the present research, we examine how

ideologico-philosophical beliefs regarding nature and a superior being

are related to trust in medical institutions and to CAM, which in turn,

might be associated with vaccinations (a)motitvations.

1.6 Overview of the present research

In the present series of studies, we built on earlier work showing

the link between vaccination motivation and vaccination intentions

(Schmitz et al., 2022; Van Oost et al., 2022). We also focused on the

way psychological postures, namely, trust in health institutions and

attitudes towards CAM, as well as ideological or even philosophical

postures, namely beliefs in the primacy of nature or in the superior

will of a divine being, account for vaccine hesitancy via underlying

motivations. The theoretical model can be found in Figure 1. To test

this multipath model, we relied on a step-by-step approach. Specifi-

cally, Study 1 examined how respondents’ views about CAM and their

trust in health institutions relate to the different motivations and

amotivations for vaccination, and how these, in turn, predict vaccina-

tion intentions. In Study 2, we considered the link between people’s

beliefs with respect to nature, their vaccination (a)motivations and

vaccination intention.

In Study 3, we looked at the viability of a comprehensive model in

which the joint roles of CAM, trust in medical institutions and views

about divine providence and the environment would predict people’s

vaccinationmotivation and, in turn, their vaccine hesitancy.

The data analysed in the present research comes from the Motiva-

tion Barometer, a long-term and large-scale online research program

that beganon19March2020, at theoutset of theCOVID-19pandemic

in Belgium.We recruited participants via paid and unpaid social media

advertisements, local newspapers and organizations, and mailing lists.

All participants accepted the informed consent, which guaranteed

the confidential character of the data collection. Although all Belgian

residents over theageof18wereeligible for participation,weonly con-

sidered participants who were not yet vaccinated and had completed

ourmeasures of interest.

The cross-sectional samples from the studies covered three dif-

ferent periods during the pandemic, namely 8–19 April 2021 (Study

1), 12–19 August 2021 (Study 2) and 11–19 March 2022 (Study 3).

Vaccination was only available to a small portion of the population

during the first period (e.g., elderly, people with comorbidity factors),

whereas it became widely available during the two other time frames.

This explains the lower number of (non-vaccinated) participants in

the last two studies. In terms of cross-sample comparisons, we would

anticipate that over time, the average level of vaccine favourability

(i.e., vaccine intentions and motivations) would decline. Indeed, as

time passed, participants had more opportunities to receive the vac-

cine, thereby making the later samples of unvaccinated participants

increasingly selective.

2 STUDY 1

In Study 1, we examined how respondents’ views about CAM and their

trust in health institutions were related to vaccination via the motiva-

tions and amotivations for vaccination. The main aim of the study was

to see how the trust in the medical institutions versus attitudes about

CAMwas related to vaccinehesitancy via people’smotivations. Follow-

ing past research, we hypothesized that CAM would yield a negative

link with vaccination intentions, with is this relation beingmediated by

a decrease in autonomous motivation, and an increase in effort-based

and distrust-based amotivation. We expected that trust in medical

institutions would mirror this relation, thus having a positive link with

autonomous motivation and a negative one with distrust-based amo-

tivation and effort-based amotivation. We made no prediction for the

link of CAM or trust in medical institutions with controlled motivation

and for the relation between controlled motivation and vaccination

intentions.

2.1 Method

Because the data presented in this study, as well as in the other two

studies, were part of a larger research project (Vansteenkiste et

al.,2024), the space available for measuring the constructs was limited.
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6 VANOOST ET AL.

F IGURE 1 Theoretical model of the contribution of environmental laissez-faire beliefs and beliefs in divine providence onmotivations to get
vaccinated and vaccination intentions mediated by CAMand trust in medical institutions.

For this reason, wemeasured various constructswith a limited number

of items.

2.1.1 Participants

The sample comprised 6688 unvaccinated participants in Belgium, col-

lected on 8–19April 2021. Themean agewas 51.72 years (SD=13.80),

54% were female, 60% had a higher degree (i.e., bachelor, master,

or Ph.D.), and 64% reported no comorbidity factors associated with

COVID-19. About 10% of the participants did not answer some of the

sociodemographic questions.

2.1.2 Measures

Complementary and alternative medicine. We assessed trust in CAM

via a single item taken from Lie and Boker’s (2004) Complementary

andAlternativeMedicineHealth BeliefQuestionnaire (CHBQ), namely

‘Alternative medicines include ideas and methods from which conven-

tional medicine could benefit’. Response options ranged from 1 (totally

disagree) to 5 (totally agree). We relied on this item because of its high

validity and correlation with the rest of the scale.

Trust in the medical institutions. We assessed participants’ degree of

trust in national and international institutions from the medical insti-

tutions, namely Sciensano (national public health institute of Belgium),

the Management Strategy Expert Group (advisory body of experts for

the government during the pandemic), the EMA (in charge of the evalu-

ation and supervision of medicinal products for the European Union)

and the WHO, making for four items. Participants were asked ‘How

much do you trust the following institutions or groups?’ with response

options ranging from1 (donot trust at all) to 5 (totally trust). Inspection

of the scree plot indicated the presence of a single underlying factor.

The scale reliability was good (Cronbach’s α= .88).

Motivation to get vaccinated. We assessed participants’ motivations

to get vaccinated against COVID-19 based on Schmitz et al.’s (2022)

12-item scale that captures four types of motivation. Participants

answered on a 5-point scale ranging from 1 (totally disagree) to 5

(totally agree). Autonomousmotivation (α= .95) conveys the degree to

which one considers vaccination relevant and beneficial. A sample item

was ‘Getting vaccinated is in line with my personal values’. Controlled

motivation (α = .70) denotes the extent to which one feels forced or

obligated to get vaccinated. A sample item read ‘I will be criticized if I

don’t get vaccinated’. Distrust-based amotivation (α = .89) expresses

the degree to which one feels distrust towards the efficacy and sec-

ondary effects of the vaccine. A sample item was ‘I doubt the research

on the vaccine’s effectiveness is rigorous enough’. Effort-based amo-

tivation (α = .77) refers to the degree to which one perceives the

vaccination as an effortful process due to various practical obstacles

(e.g., distance to the vaccination centres). A sample item read ‘The

vaccine takes toomuch effort for me’.

Vaccination intentions. Wemeasured participants’ vaccination inten-

tions by means of a single item: ‘If you had the opportunity to be

vaccinated against COVID-19 next week, what would you decide’ with

a 5-point scale ranging from 1 (I would refuse without any hesitation)

to 5 (I would accept without any hesitation).

Sociodemographic variables. We asked participants’ age, gender, edu-

cation level (1 = ‘Secondary or less’, 2 = ‘Bachelor’s degree’, or

3 = ‘Master’s degree or higher’), and the number of comorbidity fac-

tors associated with COVID-19 (ranging from 0 to 4; that is, chronic

respiratory disease, diabetes, arterial hypertension, immunedeficiency

or another chronic health condition placing oneself in the ‘at risk’

COVID-19 vaccination group).

 10990992, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ejsp.3047 by B

ibliothecaire E
n C

hef U
ni C

atholique D
e L

ouvain (U
cl), W

iley O
nline L

ibrary on [25/02/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ALTERNATIVEMEDICINE 7

2.2 Results

For all three studies, we conducted the analyses with R (R Core Team,

2013). We performed a principal component analysis (PCA) for each

scale for which we had developed new items (e.g., trust in the medical

institutions, CAM). To test our hypotheses, we estimated the various

models with the lavaan R package (Rosseel, 2012), using latent con-

structs in our structural equationmodels (SEM)whenever possible.We

estimated the indirect effects via the deltamethod (the defaultmethod

in lavaan). The delta method is a statistical method allowing the esti-

mation of expected values of a function of an asymptotically normal

statistical estimator. We checked the goodness of fit of our SEMs with

the following criteria: RMSEA< 0.05, SRMR< 0.08,CFI≥ 0.90 and TLI≥

0.90 (Hu&Bentler, 1999; see alsoMarsh et al., 2004). Because the con-

trol variables (i.e., age, gender, education, comorbidity)wereassociated

with the variables of interest, we probed our models with and with-

out these control variables. Taking them into account in themodels did

not change the conclusions. For the sake of parsimony, we present the

resultswithout control variables. The items list, R scripts andadditional

analyses (i.e., scree plots, PCAs, factor loadings, measurement mod-

els, SEMs with control variables; see the Rmarkdown document) are

available on the Open Science Framework: https://osf.io/nb2t5/?view_

only=981cd4a69ab24453a2e2a69b83f7128a. Datasets are hosted in

Zenodo (a public repository) and are available upon request and for

replication purposes only: https://doi.org/10.5281/zenodo.7726049.

2.2.1 Preliminary analyses

Table 1 presents the correlations among the study variables. Vac-

cination intentions were positively related to trust in the medi-

cal institutions and autonomous motivation, whereas it was nega-

tively related to CAM as well as to controlled, distrust-based and

effort-based (a)motivations. A similar pattern emerged between trust

in medical institutions and CAM as well as (a)motivations. The

opposite pattern materialized for CAM. Finally, autonomous moti-

vation was negatively associated with the other three forms of

(a)motivations, whereas the latterwere positively correlatedwith each

other.

2.2.2 Measurement model

We compared several nested confirmatory factor analyses to ensure a

good quality measurement model based on our latent constructs (i.e.,

trust in the medical institutions and the four types of (a)motivation).

We compared a five-factor model (which specifies a single factor for

each of our constructs) to a three-, two- or one-factor model. The

five-factormodel provided thebest fit indices (see theosf link). All stan-

dardized loadings were larger than .40 (loadings > .30 were deemed

acceptable, seeHair et al., 2006), andnocross-loadingsorwithin-factor

error correlations had to be tolerated.

2.2.3 Integrated process model

We assessed the joint contribution of CAM and trust in the

medical institutions on vaccination intentions through vaccination

(a)motivations in an SEM. The mediation model provided good fit

statistics.

As Figure 2 shows, CAM (c1) had a negative total contribution to

vaccination intentions whereas trust in the medical institutions (c2)

had a positive contribution. Upon including (a)motivations, the direct

effect of CAM was reduced but remained significant (c′1), while the

direct effect of trust became non-significant (c′2). Specifically, CAM
was negatively related to autonomous motivation and was positively

related to the other forms of (a)motivations, whereas it was the oppo-

site pattern for trust in medical institutions. As for the contribution of

the (a)motivations on vaccination intentionswhen controlling for CAM

and trust in the medical institutions, autonomous motivation (b1) and

effort-based amotivation (b4) had a positive relation, whereas distrust-

based amotivation (b3) had a negative relation. The same pattern of

correlation as in Table 1 was observed between the two exogenous

variables and the four types of (a)motivation.

2.3 Discussion

The findings of Study 1 provide the most useful information with

respect to the link between trust in national and international institu-

tions from the medical institutions and vaccine hesitancy on the other.

Moreover, and in linewith earlierworkon themediating role ofmotiva-

tions and amotivations in vaccination intentions (Schmitz et al., 2022;

Van Oost et al., 2022), the data reaffirm the key role of autonomous

motivation in vaccination intentions as compared to controlled moti-

vation and the more limited yet significant role of distrust-based and

effort-based amotivations. Of note, the positive association between

effort-based amotivation and vaccination intention is likely due to

the presence of collinearity with other motivations. More importantly,

and this was the main goal of the present study, the data also stress

the independently significant albeit slightly more modest link of the

attitudes regarding CAM with vaccination intentions via motivational

variables. Interestingly, although the pattern linking CAM and the var-

ious motivations pretty much comes as a mirror image of the one

observed for trust in medical institutions, trust in the medical insti-

tutions and attitudes about CAM were only moderately negatively

related. This first study carries important limitations with regard to

measurement. Indeed, we measured participants’ beliefs with regard

to CAMwith a single item. In Study 3, we rely on an extensive measure

of the construct to overcome this limitation.

3 STUDY 2

In Study 2, we wanted to consider a different distal attitudinal fac-

tor that many consider may be associated with people’s vaccination
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8 VANOOST ET AL.

TABLE 1 Descriptives and correlations between the study variables (Study 1).

Variable M SD 1 2 3 4 5 6 7 8 9 10

1. Age 51.72 13.80 —

2. Gender

(women)

0.61 0.49 −.15*** —

3. Education 2.02 0.80 -.16*** .04*** —

4. Comorbidity 0.36 0.63 .29*** -.09*** −.13*** —

5. CAM 2.83 1.19 -.03* .16*** .02 -.06*** —

6. Trust medical

institutions

3.52 0.91 −.08*** .04*** .13*** −.04** −.20*** —

7. Autonomous

motivation

4.23 1.11 .03* −.06*** .09*** .07*** −.33*** .60*** —

8. Controlled

motivation

2.53 1.02 −.16*** .03** −.001 −.06*** .16*** −.27*** −.41*** —

9. Distrust-

based

amotivation

2.68 1.13 −.01 .17*** −.11*** .01 .31*** −.56*** −.67*** .39*** —

10. Effort-based

amotivation

1.42 0.63 −.02 .03* −.12*** .03* .12*** −.28*** −.33*** .25*** .38*** —

11. Vaccination

intentions

4.40 1.14 .05*** −.03* .05*** .06*** −.27*** .53*** .82*** −.34*** −.60*** −.25***

Note: Composite scores were created from themean of the items.

*p< .050; **p< .010; ***p< .001.

F IGURE 2 Contribution of CAMand trust on Vaccination intentionsmediated by themotivations to get vaccinated (Study 1, 8–19April 2021).
Ovals represent latent variables and rectangles manifest variables. Coefficients are standardized. Total effects are in parentheses. *p< .050,
**p< .010, ***p< .001.
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ALTERNATIVEMEDICINE 9

intentions via the underlying motivations. Specifically, we aimed to

investigate the role of people’s beliefs in the desirability of letting

nature take its course (that we shall henceforth call ‘environmental

laissez-faire beliefs’). We, therefore, collected data that allowed us to

test a mediational model using environmental laissez-faire beliefs as

the predictor, motivations as the mediating variables and vaccination

intentions as the criterion. We hypothesized that people’s adherence

to environmental laissez-faire beliefs would be associated with lower

vaccination intentions. We reasoned that placing control of the pan-

demic in the hands of a higher entity (i.e., nature)might go hand in hand

with a limitation of one’s perceived responsibility and thus with a low

motivation among participants, especially weak autonomous motiva-

tion, as well as with distrust towards those recommending vaccination

(i.e., distrust-based amotivation) and a perception of increased effort

required for vaccination (i.e., effort-based amotivation).

3.1 Method

3.1.1 Participants

The sample comprised 818 unvaccinated participants from Belgium,

collected on 12–19 August 2021. The mean age was 49.45 years

(SD= 12.45), 63%were female, 65% had a higher degree (i.e., bachelor,

master, or Ph.D.), and 87% reported no comorbidity factors associated

with COVID-19. About 6% of the participants did not answer some of

the sociodemographic questions.

3.1.2 Measures

Environmental laissez-faire beliefs. We assessed participants’ adherence

toenvironmental laissez-fairebeliefs bymeansof three itemsona scale

ranging from 1 (totally disagree) to 5 (totally agree). We created three

items on the basis of an examination of several posts that appeared on

social media, debates that took place on TV and opinion pieces pub-

lished in national newspapers (e.g., Fitch Boribon, 2020). Specifically,

these itemswere: ‘Nature is basically good and should not be disturbed

by vaccines’ (item 1), ‘We must always respect nature and learn to live

with the virus rather than fight it’ (item 2) and ‘The pandemic is the

price humanity pays for not respecting nature and biodiversity’ (item

3). We dropped item 3 to improve reliability. And, indeed, this item

captures the idea of ‘retribution’ that is philosophically distinct from

a belief in the favourability of natural outcomes. The two-item scale

reliability was good (α= .76, r= .62).

Motivation to get vaccinated. We relied on the same items as in Study

1 to assess participants’ motivations to get vaccinated. All scales had

good reliability (all αs> .75).

Vaccination intentions. Wemeasured participants’ vaccination inten-

tions by means of a single item: ‘Suppose you received a new invitation

to be vaccinated. How would you react to this invitation?’ with a 5-

point scale ranging from 1 (I would refuse without any hesitation) to

5 (I would accept without any hesitation).

Sociodemographic variables. We collected the same sociodemo-

graphic variables as in Study 1.

3.2 Results

3.2.1 Preliminary analyses

Table 2 presents the correlations among the study variables. Vaccina-

tion intentions were positively related to autonomous, controlled and

effort-based (a)motivations, whereas they were negatively related to

distrust-based amotivation. Environmental laissez-faire beliefs were

positively associated with distrust- and effort-based amotivations

and negatively with autonomous and controlled motivation. The

autonomous motivation was positively correlated with controlled

motivation, and negatively with distrust-based amotivation. Also,

effort- and distrust-based amotivations were positively associated.

3.2.2 Measurement model

We compared several nested confirmatory factor analyses to ensure

a high-quality measurement model based on our latent constructs (i.e.,

environmental laissez-faire beliefs and the four types of (a)motivation).

We compared a five-factor model (which specifies a single factor for

each of our constructs) to three-, two- or one-factor models. The

five-factor model provided the best fit indices (see the Supporting

Information). All standardized loadings were larger than .40, and no

cross-loadings or within-factor error correlations had to be tolerated.

3.2.3 Integrated process model

Weassessed the contribution of the environmental laissez-faire beliefs

on vaccination intentions through vaccination (a)motivations in an

SEM. Themediationmodel provided good fit statistics.

As can be seen in Figure 3, environmental laissez-faire beliefs (c) had

a negative total contribution to vaccination intentions. When taking

motivations into account, this effect was reduced but remained signifi-

cant (c′). Specifically, respondents’ views about nature were negatively
associated with autonomous motivation and controlled motivation,

whereas they were positively associated with distrust- and effort-

based amotivation. When controlling for these beliefs, autonomous

(b1), controlled (b2) and effort-based (b4) (a)motivations remained

positive predictors of vaccination intention.

3.3 Discussion

As expected, we found a strong relation between people’s attitudes

with respect to the primacy of nature and their vaccination intentions.

Specifically, themore respondents thought that naturewas fundamen-

tally good and that nature had to be respected rather than fought
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10 VANOOST ET AL.

TABLE 2 Descriptives and correlations between the study variables (Study 2).

Variable M SD 1 2 3 4 5 6 7 8 9

1. Age 49.45 12.45 —

2. Gender (women) 0.63 0.48 −.04 —

3. Education 1.96 0.75 −.12** .04 —

4. Comorbidity 0.16 0.47 .15*** .03 −.08* —

5. Environmental laissez-faire 3.35 1.15 .06 .06 −.16*** .01 —

6. Autonomousmotivation 1.40 0.71 −.002 .03 .02 .09** −–.34*** —

7. Controlledmotivation 3.40 1.18 −.25*** .05 .04 .04 −.17*** .11** —

8. Distrust-based amotivation 4.49 0.73 .03 .13*** −.05 .02 .31*** −.32*** .04 —

9. Effort-based amotivation 1.79 0.96 .04 .003 −.13*** .05 .13*** .04 −.03 .11** —

10. Vaccination intentions 1.47 0.75 −.02 .06 .03 .05 −.29*** .51*** .16*** −.24*** .08*

Note: Composite scores were created from themean of the items.

*p< .050; **p< .010; ***p< .001.

F IGURE 3 Contribution of environmental laissez-faire beliefs on vaccination intentions mediated by themotivations to get vaccinated (Study
2, 12-19 August 2021). Ovals represent latent variables and rectangles manifest variables. Coefficients are standardized. Total effects are in
parentheses. *p< .050, **p< .010, ***p< .001.

against, the less they expressed the intention to get vaccinated. Simi-

lar to the findings of Study 1, the relation between this distal belief and

vaccine hesitancy could be accounted for, at least partially, by a specific

motivational pattern. Given the limited number of items (i.e., two) used

to measure environmental laissez-faire beliefs, we made use of a more

extensive measure in Study 3.

Of course, this study is not without limitations. Next to the time

the fact that the environmental laissez-faire beliefs scale was not

pretested, the study was also characterized by a rather selective

sample. Indeed, unvaccinated participants in August 2022 were pre-

sumably more resistant to vaccination than unvaccinated participants

in Studies 1 because theywould have had time to receive the vaccine at

that time. Indeed, at this period, Belgian citizens were already offered

the second dose.

4 STUDY 3

We pursued several aims in Study 3. Our main goal was to combine

and extend the messages emerging from Studies 1 and 2. Specifically,
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ALTERNATIVEMEDICINE 11

we wanted to see whether vaccination motivations would be related

to the environmental laissez-faire beliefs on the one hand and beliefs

about divine providence on the other, via people’s trust in the medical

institutions and the attitudes about CAM. By ‘beliefs about divine

providence’, we refer here specifically to the belief that one should not

interferewithGod’swill (or a superior entity), which is inherently good.

Additionally, we wanted to improve the measure of people’s views

about CAM as proposed in Study 1, and of environmental laissez-faire

beliefs as proposed in Study 2 and relied here on multi-item scales. In

light of the fact that, along with a number of previous efforts (Schmitz

et al., 2022; Van Oost et al., 2022), Studies 1 and 2 clearly confirmed

the finding that vaccination motivations are related to vaccination

intentions, we did not consider intentions in the present study. We

hypothesized that beliefs about divine providence and environmental

laissez-faire beliefs would be associated with positive CAM attitudes

and lower levels of trust in medical institutions, which would, in turn,

be related to lower autonomous vaccination motivation and higher

distrust-based amotivation.

4.1 Method

4.1.1 Participants

The sample comprised 708 unvaccinated participants from Belgium

collected on 11–19 March 2022 (Study 3). The mean age was 49.31

(SD=12.19), 65%were females, 70%hadahigherdegree (i.e., bachelor,

master, or Ph.D.), and 83% reported no comorbidity factors associ-

ated with COVID-19. About 5% of the participants did not answer

some of the sociodemographic questions. Of note, participants’ atti-

tudes towards the vaccine were more negative, in comparison to the

samples used in Studies 1 and 2. This is because, by the time we con-

ducted Study 3, that is, 11–19 March 2022, Belgian residents had had

ample opportunity to be vaccinated, making the unvaccinated sample

inherently more selective.

4.1.2 Measures

Complementary and alternative medicine. We assessed trust in CAM by

means of 11 items with response options ranging from 1 (totally dis-

agree) to 5 (totally agree). We relied on two items from the CHBQ and

created the other nine items, tapping on aspects such as the perception

that CAM is efficient, but also integrative (i.e., as a protective strat-

egy emphasizing a comprehensive, long-term immunity), individualized

(i.e., as a means to enhance personal agency in a form of do-it-

yourself medicine) and provided by practitioners with more benevo-

lence because these emerged in recent research on CAM (e.g., Attwell

et al., 2018), but were not covered in other scales. A sample item read:

‘Alternative medicines contain ideas and methods that conventional

medicine could benefit from’. Inspection of the scree plot indicated

the presence of a single underlying component. The scale reliability

was good (α = .91). Before filling the CAM scale, we added a short

definition of CAM to improve the validity ofmeasurement: ‘By conven-

tional medicine, we mean the medicine used in health institutions (for

example hospitals). By alternative medicine, we refer to homeopathy,

naturopathy, acupuncture, energymedicine, lithotherapy, etc.’.

Environmental laissez-faire beliefs. We assessed participants’ adher-

ence to environmental laissez-faire beliefs using the same two items

as in Study 2 and created three additional items. As before, partici-

pants answered on a scale ranging from 1 (totally disagree) to 5 (totally

agree). A sample item was ‘Nature is fundamentally good and should

not be disturbed by vaccines’. The environmental laissez-faire beliefs

scale reliability was good (α= .73).

Beliefs about divine providence. We assessed participants’ beliefs

about divine providence bymeans of five items on a scale ranging from

1 (totally disagree) to 5 (totally agree). As for environmental laissez-

faire beliefs, we created these items on the basis of an examination of

several posts that appeared on social media, a number of debates that

took place on TV and opinion pieces that were published in national

newspapers. A sample item was ‘This pandemic is a punishment sent

by the creator of all things’. The scale reliability was good (α = .80).

Inspection of the scree plot in a PCA that included the items pertain-

ing to environmental laissez-faire and beliefs about divine providence

revealed the presence of a two-dimensional structure that matched

our two conceptual scales. Again, we performed a PCA for this scale,

which confirmed good scale construction.

Trust in the medical institutions. We relied on the same measure as in

Study 1 to assess participants’ degree of trust in national and interna-

tional medical institutions. Inspection of the scree plot indicated the

presence of a single underlying component. The scale reliability was

good (α= .82).

Motivation to get vaccinated. We relied on the same scales as in Stud-

ies 1 and 2 to assess participants’ (a)motivations to get vaccinated.

All (a)motivation types had acceptable reliability indices (autonomous

motivation α = .62, controlled motivation α = .73, effort-based amoti-

vation α= .65, and distrust-based amotivation α= .73).

Sociodemographic variables. We collected the same sociodemo-

graphic variables as in Studies 1 and 2.

4.2 Results

4.2.1 Preliminary analyses

Table 3 shows the descriptive statistics and correlations among the

study variables for Study 3. Of note, the mean of beliefs about

divine providence was rather low, preventing strong relations due to

a lack of normal distribution and restriction of range. Environmental

laissez-faire beliefs were only weakly associated with beliefs about

divine providence, r = .20, p < .001. Both environmental beliefs about

laissez-faire and about divine providence were positively associated

with CAM, distrust- and effort-based amotivation and negatively with

trust in the medical institutions, autonomous motivation and con-

trolled motivation. Beliefs about divine providence were positively

correlated to CAM, and effort-based amotivation, but negatively to
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trust in the medical institutions. CAM was positively correlated with

distrust- and effort-based amotivation, but negatively with trust in

the medical institutions, autonomous and controlled motivation. Trust

in the medical institutions was positively related to autonomous and

controlled motivation and negatively to distrust-based amotivation.

Autonomous motivation was positively associated with controlled

motivation and negatively with distrust-basedmotivation. Also, effort-

and distrust-based amotivations were positively interrelated.

4.2.2 Measurement model

We compared several nested confirmatory factor analyses to ensure

a good quality measurement model based on our latent constructs

(i.e., environmental laissez-faire beliefs, beliefs about divine provi-

dence, CAM, trust in the medical institutions and the four types of

(a)motivation). We compared an eight-factor model (which specifies a

single factor for each of our constructs) to a six-, three- or one-factor

model. The eight-factor model provided the best fit indices (see the

Supporting Information). All standardized loadings were larger than

.30, and no cross-loadings or within-factor error correlations had to be

tolerated.

4.2.3 Integrated process model

We assessed the contribution of environmental laissez-faire beliefs on

(a)motivations to get vaccinated through CAM and trust in the med-

ical institutions in an SEM. The mediation model provided good fit

statistics.

As Figure 4 reveals, environmental laissez-faire beliefs (c11) had a

negative total contribution to autonomous motivation. This contribu-

tion (c′11) did not reach significance when taking CAM and trust in the

medical institutions into account. Turning to the effect of beliefs about

divine providence on autonomous motivation, both total (c21) and

direct effects (c′21) failed to reach significance. Specifically, both beliefs
about divine providence and about nature were positively related to

CAM (a11 and a21), whereas only environmental laissez-faire beliefs

were significantly associatedwith trust in themedical institutions (a12).

Moreover, whereas CAM had a negative effect (b11) on autonomous

motivation when controlling for beliefs in divine providence and envi-

ronmental laissez-faire beliefs, trust in the medical institutions (b21)

had a positive effect.

Turning to controlledmotivation, environmental laissez-faire beliefs

(c12) had a negative total contribution, which became non-significant

when accounting for CAM and trust in the medical institutions(c′–12).
The total (c22) and direct (c′22) contributions of beliefs about divine
providence did not reach significance. Specifically, while CAMwas not

significantly associated with controlled motivation when controlling

for beliefs (b12), trust in the medical institutions (b22) was positively

associated with it.

Regarding distrust-based amotivation, environmental laissez-faire

beliefs (c13) had a positive total contribution to this type of motivation.
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ALTERNATIVEMEDICINE 13

F IGURE 4 Contribution of environmental laissez-faire beliefs and beliefs about divine providence onmotivations to get vaccinatedmediated
by CAM and trust in themedical institutions (Study 3, 11–19March 2022 ). Ovals represent latent variables. Coefficients are standardized. Total
effects are in parentheses. *p< .050, **p< .010, ***p< .001.

This direct effect became again non- significant when accounting

for CAM and trust in the medical institutions (c′13). The total (c23)

and direct (c′23) contributions of beliefs about divine providence did

not reach significance. Specifically, CAM (b13) had a positive link

with distrust-based motivation when controlling for environmental

laissez-faire or divine providence beliefs, whereas trust in the medical

institutions (b23) had a negative link.

As for effort-based amotivation, both beliefs about environmental

laissez-faire and about divine providence (c14 and c24) manifested a

positive total contribution to this type of motivation. The contribution

of the former becamenon-significant (c′14) when takingCAMand trust

in the medical institutions into account, whereas the contribution of

the latter remained almost unaffected (c′24). Specifically, neither CAM
(b14) nor trust in the medical institutions (b24) had a significant rela-

tion with effort-based motivation when controlling for environmental

laissez-faire and divine providence beliefs.

Last but not least, the resultingmodel shows that both sets of beliefs

(beliefs about divine providence and environmental laissez-faire) were

positively associated, whereas CAM and trust in medical institutions

were negatively associated. Table 4 displays the indirect association

coefficients of ‘environmental laissez-faire beliefs’ and ‘beliefs about

divine providence’ on the four types of motivations via CAM and trust

in medical institutions.

4.2.4 Additional analyses across studies

Table 5 shows the comparisons between our variables of interest

across the three studies. As can be seen, autonomous motivation lev-

els were significantly lower in the last two studies than in the first one,

whereas the opposite pattern was observed for distrust-based amoti-

vation. Controlled motivation was larger in Study 2, followed by Study

3, and then Study 1. The same trend was observed for effort-based

amotivation.

4.3 Discussion

In Study 3, we wanted to combine the insights from Studies 1 and 2

regarding the role of psychological and ideological postures onpeople’s

motivations regarding vaccination.We additionally wanted to examine

the potential role of beliefs about divine providence as another distal

variable, next to environmental laissez-faire beliefs, in shaping respon-

dents’ attitudes about medicine, that is, their trust in the conventional

medical institutions, on the one hand, and their views on CAM, on the

other. The data clearly supported and extended the message emanat-

ing from Studies 1 and 2, although the magnitudes of relations were

smaller (likelydue to the inclusionof additional predictors). Thepattern

linking preference for CAM, trust in medical institutions and vaccina-

tion (a)motivations replicated the one found in Study 1. In short, trust

inmedical institutions exerts a stronger, and indeedmirroring, effect on

motivations compared to views aboutCAM, althoughCAMand trust in

medical institutions were only moderately related.

Also, environmental laissez-faire beliefs exhibited the same global

pattern of relations with motivations as in Study 2, with a strong nega-

tive relationwith autonomousmotivationanda strongpositive relation

with distrust-based motivation, a smaller negative link with controlled
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TABLE 4 Indirect effect of environmental laissez-faire beliefs and beliefs about divine providence on four types of motivations via CAM and
trust in medical institutions (Study 3).

Autonomous

motivation

Controlled

motivation

Distrust-based

amotivation

Effort-based

amotivation

Environmental laissez-faire via CAM −.07** −.03 .05* .04

Beliefs about divine providence via CAM −.02* −.01 .02* .01

Environmental laissez-faire via Trust in medical institutions −.19*** −.08** .27*** −.05

Beliefs about divine providence via Trust inmedical institutions .01 .01 −.02 .00

Note. *p< .050; **p< .010; ***p< .001;

TABLE 5 Means comparisons across studies for the
(a)motivations to get vaccinated.

(A)motivation Study 1 Study 2 Study 3

Autonomousmotivation 4.23a 1.40b,c 1.39c

Controlledmotivation 2.53a 3.40b 2.95c

Distrust-based amotivation 2.68a 4.49b,c 4.49c

Effort-based amotivation 1.42a 1.79b 1.53c

Note: Values from the same row with different superscripts are statisti-

cally different (p < .001). Multiple comparison tests were adjusted with the

Bonferroni method. Composite scores were created from the mean of the

items.

motivation and a positive link with effort-based motivation. Interest-

ingly, the data revealed the presence of a moderate positive relation

between the beliefs about divine providence and CAM, showing that

reporting beliefs about divine control is related to positive attitudes

towards CAM. Also, the relations between the beliefs about divine

providence withmotivation only concerned effort-based amotivation.

This study presents limitations. Again, next to the time the fact

that various scales were not pretested, the sample was again selective.

Thus, althoughour results depict a rather coherent picture across stud-

ies, it should be noted that the samples differ in their motivations for

getting vaccinated.

5 GENERAL DISCUSSION

As a set, the present studies send a very strong and coherent mes-

sage. In a nutshell, the data clearly support our conjecture concerning

the link between a number of psychological and ideological variables

that relate to people’s motivations for vaccination. In turn, and repli-

cating the pattern observed in previous research, motivational factors

also come out as important predictors of vaccination intentions. Cru-

cially, we found that autonomous motivation and to a lesser extent

distrust-based and effort-based amotivations predicted vaccination

intentions.

The collected data allow for drawing a number of interesting lessons

regarding people’s attitudes with respect to the medical world. First,

we find that preference for CAM and trust in medical institutions are

onlyweakly negatively related, suggesting that attitudes towardsCAM

are not simply a proxy of attitudes towards the various institutions

associated with conventional medicine when it comes to accounting

for vaccination intentions. This pattern reminds us that one should

not necessarily equate the positive movement towards CAM and the

negative movement away from medical institutions. Indeed, quite a

number of health workers (physicians, pharmacists, nurses, etc.) come

across as promoters of CAM. One factor that may have contributed

to the discrimination of these two aspects is that our measure of

trust in themedical institutions verymuch rested on people’s attitudes

towards institutions and not towards health workers per se. Neverthe-

less, our data dove well with earlier findings by Hornsey et al. (2020)

who found a difference between attitudes towards CAM and distrust

towards conventionalmedicine,whichwere uniquely predictive of vac-

cination intentions, also noting a stronger relation for the former than

the latter. The relations between preferences for CAM and trust in

the medical institutions with vaccination intentions are in line with

expectations. Specifically, preferences for CAMare strongly negatively

related to vaccination intentions whereas trust in medical institutions

is positively, although less strongly, related to intentions. Again, this is

reminiscent of the findings by Hornsey and colleagues (2020).

Second, the present research also sheds light on some of the

antecedents of CAM and trust in medical institutions by looking at

more distal constructs, like beliefs in nature and beliefs in divine provi-

dence.While allmajor religions have sometimes promoted and at other

times discouraged vaccination, religion has long been one of the main

factors driving scepticism towards science in general, and vaccination

more specifically (see, e.g., Salvadori & Vignaud, 2019). Notably, the

idea that a powerful deity orGod chooseswho lives and dieswasmobi-

lized during the COVID-19 pandemic to argue that humans should not

get in the way of its design. In this sense, vaccines, or any other human

action designed to fight the virus, would be interfering with God’s will.

In parallel, scholars have emphasized that as the influence of religion

waned inmanyWestern countries, a newset of beliefs, secular but spir-

itual, emerged (Rutjens&Vander Lee, 2020). These spiritual beliefs are

rooted in the conviction that nature is inherently good and should not

be tampered with. With this belief comes the idea that vaccines are an

unnatural, sometimes even dangerous, technology and that the body

should remain as devoid as possible from artificial contamination.

Although, to the best of our knowledge, the relation between such

divine control and beliefs about the inherent virtue of nature had

not been explored yet, we suspected that they were strongly related.
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Indeed, both beliefs are rooted in the idea that diseases and pan-

demics are the work of an external entity that is good and righteous

(whether it is natureor ahigherdeity), and that this entity shouldnotbe

interfered with. Our findings suggest that, while these two constructs

are only moderately related, environmental laissez-faire beliefs play a

more important role inpredicting themotivation toget vaccinated than

do beliefs about divine providence. In particular, believing that nature

should not be interferedwith had a negative relationwith autonomous

and controlled motivation for vaccination and a positive relation with

distrust and effort-based amotivation. In comparison, the beliefs about

divine providence were only associated with a stronger perception of

effort-based amotivation.

Going a step further, we looked at the factors underlying the rela-

tion between these spiritual beliefs and vaccination motivations, via

the attitudes towards CAM and trust in medical institutions. After all,

many practices grouped under the umbrella of CAMare both supposed

to be ‘natural’ and have a spiritual component (e.g., they are related

to Ayurveda or Buddhism) or are understood as a way to sustain or

improve the natural state of the body. In fact, the very belief that nature

produces desirable outcomes reflects a form of pantheism that is spiri-

tual in nature. The present results show that CAM relates positively to

bothenvironmental laissez-faire beliefs andbelief in divineprovidence,

while distrust in themedical institutions was only related negatively to

environmental laissez-faire beliefs. In turn, CAM and trust in medical

institutions were predictive of vaccination motivations. Of note, again,

although both constructs are interrelated, they have unique predictive

value. In sum, and going beyond the usual reasons that come to mind

when thinking about vaccine hesitancy, such as low-risk perception,

our data thus stress the fact that more ideological influences are also

at work.

The relations among the various vaccination (a)motivations as well

as between the vaccination (a)motivations and vaccination intentions

echo a series of recent findings by Schmitz et al. (2022) and Van Oost

et al. (2022). Looking at how (a)motivations predict intentions, results

show that autonomous motivation is positively related to vaccination

intentions.Whereas distrust-based amotivation tends to be negatively

associated with intentions, the link between effort-based amotivation

and intentions is small but positive. Although somewhat surprising, the

latter pattern may be a consequence of the joint presence of the two

amotivations in themodel.

Clearly, the variables that were examined in the present paper form

a complex set of beliefs and attitudes, potentially having other con-

sequences than the ones hypothesized here. For example, while we

presented a model in which ideological beliefs regarding nature and

God precede vaccination motivation and intentions, reverse causal-

ity is also possible. For example, ideological beliefs can also serve

as justifications for pre-existing negative views on vaccination (van

Prooijen and Böhm, 2023). This hypothesis, in terms of motivated

reasoning (Kunda, 1990), could also apply to other antecedents to vac-

cination motivation in the model: for example, negative views about

vaccination could precede attitudes towards CAM. In line with this

idea, research has shown that vaccine-refusing participants sometimes

seek anti-vaccination providers. They might turn to CAM providers

and subsequently develop positive attitudes towards alternative forms

of medicine (Browne et al., 2015; Bryden et al., 2018; Frass et al.,

2012). A reverse relation could also be hypothesized between trust

in medical institutions and environmental laissez-faire beliefs. Forms

of distrust in medical institutions might provide a fertile ground for

laissez-faire environmental beliefs because the latter reject the ‘artifi-

ciality’ of conventional medicine. Most probably, some of the variables

at hand co-evolve together or form a feedback loop. Future studies are

needed to disentangle this complex set of interrelationships between

ideologies and health practices.

Another limitation of this set of studies is the reliance on a general

measurement of CAM, without distinguishing various forms of CAM.

Indeed,CAMencompasses a large variety of practices and is beingused

for diseases ranging from benign to severe (e.g., Bardia et al., 2006).

Future studies should better distinguish between types of CAM.

6 CONCLUSION

Interestingly, the belief in some sort of duality between artificiality and

naturality along with an essentializing vision of nature, has been chal-

lenged by the scientific community. It has been argued that nature is

neither good nor bad. It creates all kinds of beauty aswell as illness and

destruction. At a time when environmental concerns are at the fore-

front of the public’s mind, it may be important to emphasize that the

protection of ‘nature’ can sometimes take on pseudo-scientific forms

and can be translated into a rejection of medical progress such as vac-

cination. The present effort suggests that one may need to address

more distal and indeed complex ideological considerations when try-

ing to alleviate people’s hesitation with respect to vaccination, notably

in times of a pandemic.
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