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The present research examined which motivational factors contribute to individuals’ intention to take a
vaccine that protects against SARS-CoV-2-virus and their self-reported vaccine uptake several months
later. The role of different types of motivation was investigated (i.e., autonomous and controlled regula-
tion) as well as vaccine distrust and effort to obtain a vaccine. Across two large-scale cross-sectional
(N = 8887) and longitudinal (N = 6996) studies and controlling for various covariates, autonomous moti-
vation and distrust-based amotivation contributed positively and negatively, respectively, to a) concur-
rent vaccination intentions, b) self-reported vaccination and c) subsequent subscription to a waitlist to
obtain a vaccine. Participants’ infection-related risk perception predicted more positive vaccination out-
comes through fostering greater autonomous motivation for vaccination and lower distrust, whereas
pandemic-related health concerns failed to yield such adaptive effects. The results emphasize the impor-
tance of fostering autonomous motivation for vaccination and handling distrust.

� 2021 Elsevier Ltd. All rights reserved.
1. Introduction

To overcome the COVID-19 crisis, governments worldwide
faced the challenge to motivate their citizens to accept a vaccine
to protect themselves and society against infection by the SARS-
CoV-2-virus [12]. While some citizens were eager to get vacci-
nated, others were hesitant and still others indicated they would
refuse the vaccine [15,31]. The present research examined in a
large sample of Belgian participants the predictive validity of var-
ious motivations related to COVID-19 vaccination as predictors of
individuals’ vaccination intention (Study 1) and eventual vaccine
uptake or subscription to a waitlist (Study 2). In addition, we
examined perceived risks to be infected with COVID-19 as precur-
sors of individuals’ (lack of) motivation to get vaccinated and
investigated whether motivation would act as a mediating mecha-
nism in the link between infection-related risk perception and crit-
ical vaccination outcomes on the one hand and general pandemic-
related health concerns on the other hand. To achieve this dual
goal, we drew upon theoretical traditions, striving for cross-
fertilization between the literatures on Self-Determination Theory
and vaccination uptake.

1.1. (Lack of) motivation for vaccine uptake

People may hold different reasons both for accepting and refus-
ing a vaccine. Grounded in Self-Determination Theory (SDT;
[29,40]), a broad theory on human motivation, a qualitative dis-
tinction can be made between controlled and autonomous reasons
for vaccine uptake. When motivation is controlled, individuals
would take a vaccine because they feel pressured to do so, either
to avoid the criticism and disapproval from others or to obtain a
contingently offered reward in exchange for the effort made. When
autonomously motivated, individuals accept a vaccine because
they can identify with the necessity and benefit of vaccination
(e.g., to protect themselves and close others). Autonomous motiva-
tion denotes high volitional commitment to vaccination because
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the reasons for vaccine uptake have been internalized and fully
endorsed. Although the differential predictive role of autonomous
and controlled motivation has been well-established for various
recurrent health behaviors (e.g., [23,30]), prior work on vaccine
acceptance from the SDT-perspective is limited [9,20].

Much as individuals’ motivation for vaccination constitutes a
multifaceted concept, also their lack of motivation can be driven
by different reasons. Specifically, we distinguished two types of
amotivation, one being distrust- and the other effort-based.
Distrust-based amotivation reflects people’s general doubts to
accept a vaccine, which can stem from different sources, including
doubts about vaccine safety and efficiency as well as doubts vis-à-
vis the virtues and the competency of health professionals and
authorities that promote vaccination [4,19]. In the present study
we focus specifically on distrust regarding vaccine efficacy and
its potential side effects because these appear as the chief drivers
of vaccine hesitancy [2,14,17].

Effort-based amotivation is at stake when citizens may trust the
promoted vaccine, but may not have sufficient resources available
(e.g., physical, or mental energy) to engage in behaviors required
for vaccination [16,25]. Notably, this effort-based form of amotiva-
tion is conceptually different from self-efficacy, which received
prior attention in the vaccination literature [7]. Individuals may
know how and feel efficacious to engage in a required activity,
yet they may lack the energetic resources needed to perform the
behavior. Because self-efficacy for vaccine uptake was found to
be unrelated to vaccination intention [7], the present study sought
to examine whether effort-based amotivation would play a signif-
icant role.

1.2. Role of infection-related risk perception and pandemic-related
health concerns

Furthermore, we considered the specific role of individuals’ per-
ceived infection risk with COVID-19 and pandemic-related health
concerns as predictors of individuals’ (a)motivation to accept the
vaccine. Risk perception has been defined as the ‘‘anticipated like-
lihood and magnitude of potential health-specific harms” [3]. Two
facets of risk perception are typically distinguished, with the first
describing the probability of the harmful event (i.e., likelihood;
see [3]), and the second facet describing the severity of the event.
With regard to COVID-19, several studies have identified a positive
link between infection-related risk perception and better adher-
ence to health-protective behaviors [8,37] as well as greater vacci-
nation intentions [1,5,10,27,36]; but see [11,42].

In addition, we examined the role of people’s health concerns
during the pandemic as a potential additional driver to uptake a
vaccine. Unlike infection-related risk perception the role of
pandemic-related health concerns in the prediction of vaccine
intentions has received little attention and the results are inconsis-
tent. While Faasse and Newby [11], found a positive link between
concerns regarding a COVID-19 outbreak and vaccine intention,
Williams et al. [42] and Pastorino et al. [24] did not find an associ-
ation between health concerns and COVID-19 vaccination
intentions.

Note that perceived infection-related risk represents a future-
oriented assessment, while pandemic-related health concerns are
retrospectively assessed. Presumably they go hand in hand [42],
but we sought to examine whether they have a specific role in
the prediction of vaccination intention through a differentiated
pattern of vaccination motivations. Individuals high in infection-
related risk perception would more easily endorse the decision to
be vaccinated and feel less pressured to do so, thus contributing
to more autonomous and lower controlled motivation for vaccina-
tion. Also, when risk for infection is perceived as high with serious
consequences, people would want to do the necessary efforts to get
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vaccinated while giving less consideration for potential side-
effects. For this reason, infection-related risk perception was
expected to relate negatively to both effort-based and distrust-
based amotivation. Although pandemic-related health concerns
may yield a similar pattern of correlations, their contribution after
controlling for infection-related risks may be less clear-cut.

1.3. The present study

The announcement that effective COVID-19 vaccines had been
developed was both a source of hope but also of preoccupation
in the population. Vaccine hesitant individuals saw different rea-
sons not to accept a vaccine, whereas others were eagerly waiting
to get vaccinated. This context therefore offered a great opportu-
nity to test the predictive validity of different motivations for both
vaccine uptake and vaccine refusal. Study 1 was cross-sectional
and included an assessment of vaccination intention, whereas
Study 2 was prospective and included an assessment of self-
reported vaccination and vaccination waitlist subscription. In an
attempt to strive for cross-fertilization between different litera-
tures, we examined an integrated process model, with infection-
related risk perception and pandemic-related health concerns
feeding into different vaccination motivations, which, in turn, were
expected to predict vaccination outcomes.
2. Study 1

We conducted Study 1 in November-December 2020, at a
moment when the roll out of vaccines was announced. At that
time, our critical outcome was necessarily intentional rather than
actual behavior. We formulated the following three hypotheses.
First, we expected infection-related risk perception to be positively
related to vaccination intention beyond the effect of health con-
cerns (Hypothesis 1). Second, as a sense of personal choice for vac-
cination is critical, we predicted that only individuals with a high
level of autonomous motivation would express a greater vaccina-
tion intention than those with high controlled motivation. As for
a lack of motivation, especially distrust-based amotivation and -
less so - effort-based amotivation would prevent individuals from
accepting the vaccine (Hypothesis 2). Third, in an integrated
model, we examined whether these different motivations and the
lack thereof would account for the direct association between
infection-related risk perception and vaccination intention
(Hypothesis 3).

2.1. Method

2.1.1. Participants
The collected data are part of the Motivation Barometer project,

a long-term, broad online study that began during the first out-
break of COVID-19 in Belgium. The data included in the present
study were collected through social media from November 25 to
December 19, 2020. This is a crucial period since at that time it
became gradually clear that the vaccination campaign would be
started in early 2021. The sample comprised 8887 non-
vaccinated Belgian inhabitants. The mean age was 49.93
(SD = 14.58), 61% were females, 71% had a higher degree (i.e., bach-
elor, master, or Ph.D.), and 75% reported that they had no comor-
bidity factors associated with CODIV-19.

2.1.2. Measures
2.1.2.1. Pandemic-related health concerns. We assessed pandemic-
related health concerns using a scale inspired by the measures
for environmental safety [6]. Participants indicated their agree-
ment (from 1 = ‘‘Strongly disagree” to 5 = ‘‘Strongly agree”) to
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two items: ‘‘Over the past week, during the COVID-19 crisis I have
been concerned about my health” and ‘‘Over the past week, during
the COVID-19 crisis I have been concerned about the health of my
close relatives” (a = 0.66).

2.1.2.2. Infection-related risk perception. We measured perceptions
related to the COVID-19 by asking participants to rate two aspects,
namely the estimated risk of infection (from 1 = ‘‘Very small” to 5 =
‘‘Very high”) and the perceived severity of the associated conse-
quences (from 1 = ‘‘Not at all serious” to 5 = ‘‘Very serious”), for
themselves and for the general population, making four items in
total (i.e., risk for oneself, risk for others, severity for oneself, sever-
ity for others). Similar to previous research [43], we created two
indicators of risk perception by separately multiplying the per-
ceived odds and consequences of infection, one for themselves
and one for others, and rescaled the scores to a 1–5 range to ease
interpretability (a = 0.63).

2.1.2.3. Motivation to get vaccinated. We relied on 12 items1 (3 for
each dimension) to capture participants’ (lack of) motivations
towards vaccination that were scored on a 5-point scale (from 1 =
‘‘Strongly disagree” to 5 = ‘‘Strongly agree”). Autonomous motivation
(a = 0.94) assesses the extent to which one is fully convinced of the
benefit and necessity of vaccination (‘‘Getting vaccinated is consis-
tent with my personal values”, ‘‘It personally is meaningful for me
to get vaccinated”, ‘‘I fully concur to get vaccinated”). Controlled
motivation (a = 0.69) reflects the degree to which one feels obliged
to be vaccinated (‘‘I feel pressured to get vaccinated”, ‘‘I will be crit-
icized if I don’t get vaccinated”2). Distrust-based amotivation
(a = 0.91) assesses the extent to which one distrusts the secondary
effects of the vaccine or its efficacy (‘‘I am concerned about possible
side effects of the vaccine”, ‘‘I don’t trust the vaccine”, ‘‘I don’t think
the research on the vaccine’s effectiveness is rigorous enough”).
Effort-based amotivation (a = 0.79) relates to the extent to which
one perceives getting vaccinated as effortful due to various practical
obstacles (‘‘The vaccine takes too much effort for me”, ‘‘I can’t make
the effort to get the vaccine”, ‘‘I don’t feel like I can take the neces-
sary steps to get the vaccine”).

2.1.2.4. Vaccination intention. To get a sense of participants’ stance
on the COVID-19 vaccination, we used the following item ‘‘If you
had the opportunity to be vaccinated against COVID-19 next week,
what would you decide?”. The response options comprised: (1) ‘‘I
would refuse without any hesitation”, (2) ‘‘I probably would
refuse”, (3) ‘‘Doubting”, (4) ‘‘I probably would accept”, (5) ‘‘I would
accept without any hesitation”.

2.1.2.5. Sociodemographic variables. We assessed participants’ age,
gender, education level (seven levels, from 1 = ‘‘No diploma” to 7
= ‘‘Master’s degree or more”). Participants were also asked whether
they had any comorbidity factors associated with COVID-19 (i.e.,
respiratory disease, diabetes, arterial hypertension, immunity defi-
ciency, or any other comorbidity factor that may put them at risk).

2.1.3. Procedure
The adult population (over the age of 18) living in Belgium was

eligible for participation. Respondents were recruited via paid and
unpaid social media advertisements (e.g., Facebook, Instagram,
Twitter), by reaching different organizations and media (e.g., local
newspapers), and mailing lists. Participants were told that the col-
1 We used a larger sample of items in the initial steps of the Motivation Barometer
project. We reduced the number of items throughout the various data collections
based on their construct relevance and in order to shorten the survey completion
time.

2 The item ‘‘I feel compelled to get vaccinated” was removed to improve reliability.
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lected data would remain strictly anonymous and confidential. All
participants provided consent. Practical information (e.g., websites,
phone number, mail address) was provided in case of questions or
provoked negative feelings.

2.1.4. Data analyses
We conducted the data analyses using R [26]. Whenever possi-

ble, we used latent constructs in our structural equation models
(SEMs). We tested these models with the lavaan R package [28].
We estimated indirect effects in mediation SEM via the Delta
method (the default method used in lavaan). We used the follow-
ing cut-off to assess goodness of fit of our structural equation mod-
els: RMSEA � 0.05, SRMR < 0.08, CFI > 0.90, and TLI > 0.90 (based on
[13]; see also [18]).

2.2. Results

2.2.1. Preliminary analyses
Table 1 shows the descriptive statistics and bivariate Pearson-

correlations of the control variables and the variables of interest.
Concerning the control variables, age was positively associated
with COVID-19 vaccination intention, pandemic-related health
concerns, infection-related risk perception, and autonomous moti-
vation, but negatively with controlled motivation, distrust-based
amotivation, and effort-based amotivation. A higher level of educa-
tion was positively related to vaccination intention, autonomous
and controlled motivation, but negatively to pandemic-related
health concerns, infection-related perceived risks, distrust-based
amotivation, and effort-based amotivation. Differences between
the variables of interest as a function of gender and comorbidity
are available in the supplementary materials (Table 1S).

Because of these associations between the control variables and
constructs of interest, we tested our SEM with and without these
control variables. The inclusion of the control variables in the
model did not change the conclusions. Therefore, for the sake of
parsimony, the results presented in the next sections leave out
the control variables.

Turning to the variable of interest, the outcome variable ‘vacci-
nation intention’ was positively related to pandemic-related health
concerns, infection-related risk perception and autonomous moti-
vation, but negatively to controlled motivation, distrust-based
amotivation, and effort-based amotivation. Concerns and per-
ceived risks were positively correlated, and both were positively
associated with autonomous motivation, but negatively with the
other motivations. Autonomous motivation was negatively related
to controlled motivation, distrust-based amotivation, and effort-
based amotivation, whereas the latter were all positively associ-
ated with each other.

2.2.2. Measurement models
We performed several nested confirmatory factor analyses

(CFA) with our variables of interest and compared the fit indices
of a seven-factor model, i.e., the one that specifies a single factor
for each of our constructs of interest, to six-, five-, four-, or one-
factor models. The seven-factor model provided the best fit to
the data and overall good fit indices (see Table 2S). All standardized
loadings were larger than 0.40, and no cross-loadings or within-
factor error correlations had to be tolerated.

2.2.3. Integrated model
In a structural equation model presented in Fig. 1, we assessed

the joint contribution of pandemic-related health concerns and
infection-related risk perception on vaccination intention through
vaccination motivations using latent variables. The model provided
good fit statistics.



Table 1
Descriptives statistics and correlations for the variables of interest – Study 1.

M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

1. Age 49.93 14.58 –
2. Gender – – �0.04*** –
3. Education 5.37 1.37 �0.26*** �0.03** –
4. Comorbidity – – 0.31*** �0.05*** �0.15*** –
5. Vaccination intention 3.47 1.47 0.15*** �0.09*** 0.04*** 0.10*** –
6. Pandemic-related health

concerns
3.08 0.98 0.13*** 0.09*** �0.11*** 0.19*** 0.24*** –

7. Infection-related risk
perception

2.55 0.67 0.26*** 0.11*** �0.16*** 0.22*** 0.32*** 0.47*** –

8. Autonomous motivation 3.70 1.31 0.11*** �0.07*** 0.09*** 0.11*** 0.88*** 0.26*** 0.35*** –
9. Controlled motivation 2.51 1.11 �0.22*** 0.05*** 0.03** �0.10*** �0.45*** �0.06*** �0.22*** �0.47*** –
10. Distrust-based

amotivation
3.04 1.22 �0.15*** 0.15*** �0.10*** �0.06*** �0.79*** �0.06*** �0.17*** �0.76*** 0.50*** –

11. Effort-based amotivation 1.63 0.70 �0.04*** 0.04*** �0.12*** �0.02* �0.43*** �0.06*** �0.14*** �0.43*** 0.32*** 0.44*** –

Note. N = 8887. M = Mean, SD = Standard Deviation. Gender was coded ‘‘Men” = 0 and ‘‘Women” = 1. Comorbidity was coded ‘‘Absent” = 0 and ‘‘Present” = 1. **p < .010;
***p < .001.

Fig. 1. Contribution of pandemic-related health concerns and infection-related risk perception on vaccination intention mediated by the motivations to get vaccinated -
Study 1. Note. Ovals represent latent variables and rectangles manifest variables Coefficients are standardized. The total effects are in parenthesis. *p < .050, **p < .010,
***p < .001.
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In the first step, we assessed the total contribution of pandemic-
related health concerns and infection-related risk perception on
vaccination intention without taking into account motivations to
get vaccinated. As can be seen, the total contribution of
pandemic-related health concerns did not reach significance (c1)
when controlling for infection-related risk perception, despite the
aforementioned positive correlation between pandemic-related
health concerns and vaccination intention. In contrast, there was
a significant and positive total contribution of infection-related risk
perception (c2) on vaccination intention when controlling for
pandemic-related health concerns.

In the second step, we examined the contribution of pandemic-
related health concerns and infection-related risk perception on
the motivations to get vaccinated. Mirroring the findings observed
for vaccination intention, when controlling for infection-related
risk perception, the contribution of health concerns on all four
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motivations deviated from what the correlation table shows
(Table 1). Pandemic-related health concerns were positively
related to autonomous motivation (a11), but also with controlled
motivation (a12), distrust-based amotivation (a12), and effort-
based amotivation (a12) (despite their negative relation at the cor-
relational level). In other words, the relations between pandemic-
related health concerns and motivations appear to change direc-
tion when controlling for infection-related risk perception. As for
the relation of infection-related risk perception with motivations
when controlling for pandemic-related health concerns, there
was a significant positive contribution of infection-related risk per-
ception on autonomous motivation (a21), and a significant negative
contribution on controlled motivation (a12), distrust-based amoti-
vation (a12), and effort-based amotivation (a12).

In the third step, we examined the contribution of pandemic-
related health concerns and infection-related risk perception on
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vaccination intention while controlling for motivations to be vacci-
nated. Regarding the mediators, autonomous motivation (b1) had a
significant positive contribution on vaccination intention while
controlling for the other motivations as well as for pandemic-
related health concerns and infection-related risk perception,
whereas distrust-based amotivation had a significant negative con-
tribution to vaccination intention (b3). Both controlled motivation
(b2) and effort-based amotivation (b4) had a positive, although neg-
ligible effect on vaccination intention. Importantly, the direct con-
tribution of infection-related risk perception (c02) on vaccination
intention while controlling for pandemic-related health concerns
and the mediators was non-significant. As for pandemic-related
health concerns, its direct contribution (c01) on vaccination inten-
tion remained non-significant when controlling for infection-
related risk perception and the four motivational mediators.
Finally, in line with expectations, motivations fully mediated the
contribution of infection-related risk perception on vaccination
intention while controlling for pandemic-related health concerns.
Indeed, the indirect contribution (a2 � b) was positive and signifi-
cant while the direct effect proved non-significant (c’2) when con-
trolling for the mediators. More specifically, the mediation took
mostly place through the autonomous motivation (a1 � b1) and
distrust-based amotivation (a3 � b3).
2.3. Brief discussion

This large-scale cross-sectional study delivers three important
insights with respect to the motivational factors underlying peo-
ple’s positive attitude towards vaccination intention, thereby con-
firming our three key hypotheses. First, although people’s
pandemic-related health concerns and infection-related risk per-
ception go largely hand in hand, only infection-related risk percep-
tion related to vaccination intention. Second, the use of a
differentiated approach towards individuals’ vaccination motiva-
tion and lack thereof is fruitful as only autonomous (and not con-
trolled) motivation and only distrust-based amotivation (and not
effort-based amotivation) yield, respectively, a positive and nega-
tive relation to vaccination intention. Third, the positive contribu-
tion of infection-related risk perception to vaccination intention
can be accounted for by distrust-based amotivation and autono-
mous motivation, implying that individuals who perceive a higher
risk to be infected perceive vaccination as more valuable and are
less distrusting towards the vaccine, which, in turn, relate to more
favorable attitudes towards vaccination.
3. Study 2

Although the findings of Study 1 are informative, the cross-
sectional nature of the study assessing self-reported intention
entails clear limitations. Study 2 aimed to overcome these short-
comings by using a longitudinal design and examining whether
the different motivations predict individuals’ self-reported behav-
ior and not just their initial vaccination intentions. We assessed
two types of behavior. In the first set of analyses, among individu-
als who received an invitation to be vaccinated, we contrasted
those who accepted the invitation and were vaccinated with those
who refused the invitation. Secondly, among individuals who did
not get an invitation letter yet, we contrasted those who had sub-
scribed to a vaccination waitlist named ‘Qvax’ with those who did
not do the effort to put themselves on the list. We tested the same
set of three hypotheses as in Study 1, this time examining whether
individuals’ initial vaccination motivations or the lack thereof
would relate to their actual vaccination status several months
later.
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3.1. Method

3.1.1. Participants
The data collected in this study were again part of the Motiva-

tion Barometer and included two measurement points: December
the 20th 2020 to January 31st, 2021 (T1) and May 21 until May 31,
2021 (T2). The timeframe for T1 was determined as not to overlap
with Study 1 and corresponds to a period when vaccination was
only available for selected persons (e.g., old and/or ill people).
The timeframe for T2 was a critical period in which vaccination
rate was increasing and waitlist subscription for vaccination were
available.

At T1, 46,592 participants completed the Motivation Barometer
questionnaire, from which 14,655 participants were contacted
(31.45%) and 6996 participants (15.01%) took part in the follow-
up questionnaire (Mage = 54.3, SDage = 13.7, 63% females). From this
sample, 65.7% reported to have no comorbidity factors considered
relevant for COVID-19 and 71.1% had a higher education degree
(i.e., bachelor, master, or Ph.D.). At T2, 4828 (69%) participants
had received at least one dose of the vaccine. From the sample of
non-vaccinated participants (n = 2168; 31%), 974 participants
(45%) had received an invitation for vaccination. Of those who
did not receive an invitation yet (n = 1194; 55%), 641 participants
were registered on a waitlist (54%).

3.1.2. Measures
3.1.2.1. Pandemic-related health concerns. We assessed pandemic-
related health concerns (a = 0.67) using the same scale as in Study
1.

3.1.2.2. Infection-related risk perception. We used the same four
items as in Study 1 to assess this construct (a = 0.71).

3.1.2.3. Motivation to get vaccinated. We measured four types of
motivation using the same items as in previous study. All four
types of motivation provided an acceptable level of reliability:
Autonomous motivation (a = 0.91), controlled motivation
(a = 0.74), distrust-based amotivation (a = 0.90) and effort-based
amotivation (a = 0.78).

3.1.2.4. Self-reported vaccination behavior. Participants indicated
whether they were already vaccinated or not (at least with one
dose). Those who were not yet vaccinated received an item assess-
ing whether they already received an invitation to be vaccinated.
Already invited participants were asked what they had done/were
planning to do with the invitation, using a response scale going
from (1) ‘I have refused without any hesitation (or will do so
again)’, (2) ‘I have refused (or will do so in the future)’, (3) ‘I am still
in doubt’, (4) ‘I have accepted (or will accept)’ and (5) ‘I have
accepted (or will accept) without hesitation’. A binary outcome
was created labeled vaccination uptake, which contrasted individu-
als who were either vaccinated (N = 4828) or indicated that they
had accepted the invitation for vaccination (N = 680) with those
who refused or were still in doubt of accepting the vaccination
invitation (N = 294).

Participants who were not invited yet (N = 1194) received the
same item regarding vaccination intention as used in Study 1, with
the response scale going from 1 = ‘‘I would refuse without any hesi-
tation” to 5 = ‘‘I would accept without any hesitation”. These as-yet
uninvited participants were then asked to indicate whether they
had already subscribed to the waitlist (i.e., ‘‘yes” / ‘‘no”, with Ns
being, respectively, 641 and 551). This measure is referred to as
waitlist subscription. For the sake of clarity, this structure has been
plotted in a decision tree along with relevant sample sizes (see
Fig. 1S in the supplementary materials).
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3.1.2.5. Demographic variables. Demographic variables were identi-
cal to the ones in Study 1.
3.1.3. Procedure
Participants who had taken part in the study at T1 and who had

provided a valid email address to participate in follow-up studies
were invited to take part in a longitudinal study using a personal-
ized link. We sent a reminder email less than a week later. In addi-
tion to the same ethical guidelines as in Study 1, participants
learned that the new data would be combined with their data of
the first questionnaire. All participants provided consent. Again,
we provided relevant practical information and contact informa-
tion in case of questions or provoked negative feelings. Data anal-
yses were performed using R [26], with a comparable procedure for
the mediation SEM as Study 1.
3.2. Results

3.2.1. Preliminary analyses
We performed the analyses on two subsamples, respectively

one with participants who received an invitation (Sample 1;
n1 = 5802, including those who were already vaccinated) and one
comprising participants who did not receive an invitation yet
(Sample 2; n2 = 1194). Comparisons in terms of sociodemographics
show that Sample 1 includes significantly less women (62% versus
69%; v2(1) = 24.81, p < .001), people with higher education (Msam-

ple1 = 2.05 versusMsample2 = 2.24; t(2139.7) = -7.35, p < .001), people
without comorbidity (41% versus 7%; v2(1) = 581.1, p < .001) and
younger participants (Msample1 = 57.26 versus Msample2 = 36.34; t
(5202.9) = 35.64, p < .001). Differences between the variables of
interest as a function of gender and comorbidity are available in
the supplementary materials (Table 3S and 4S).

Table 2 shows the descriptive statistics and correlations for
both samples. In both samples, age was associated with more per-
ceived infection-related risk and less controlled motivation. In
Sample 1, older people reported more autonomous motivation
and less distrust-based amotivation, whereas these correlations
occurred in the opposite direction in Sample 2. Participants’ educa-
tion level in both samples was negatively associated with
Table 2
Correlation matrix of sample with invitation (below the diagonal – Sample 1) and withou

1. 2. 3. 4.

M 36.34 – 2.19 –
SD 11.57 – 0.85 –

M SD
1. Age 54.28 13.69 0.13** 0.16*** 0.11*
2. Gender – – �0.16*** 0.05 �0.02
3. Education 2.09 0.84 �0.12*** 0.03** �0.13**
4. Comorbidity – – 0.30*** �0.09*** �0.12***
5. Outcome (T2) 1.96 0.19 0.02 0.00 0.02 0.04
6. Pandemic-

related health
concerns

3.35 0.91 0.02 0.06*** �0.10** 0.20***

7. Infection-
related risk
perception

2.26 0.79 0.20*** 0.07*** �0.14*** 0.21***

8. Autonomous
motivation

4.29 1.05 0.06*** �0.06*** 0.07*** 0.08**

9. Controlled
motivation.

2.40 0.97 �0.19*** 0.04** 0.02* �0.07**

10. Distrust-
based
amotivation

2.38 1.11 �0.14** 0.15*** �0.07*** 0.00

11. Effort-based
amotivation

1.39 0.59 �0.02 �0.03* 0.02 0.00

Note. Gender was coded ‘‘Men” = 0 and ‘‘Women” = 1. Comorbidity was coded ‘‘Absent” =
(below the diagonal) and ‘Waitlist subscription vs. lack thereof’ in Sample 2 (above the
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infection-related risk perception. Additionally, in Sample 1, educa-
tion level was negatively associated with pandemic-related health
concerns and distrust-based amotivation, while being positively
associated with autonomous and controlled motivation. Sample 2
showed one additional positive correlation between education
level and effort-based amotivation.

As Table 2 reveals, vaccination behavior (i.e., vaccination uptake
in Sample 1 and waitlist subscription in Sample 2) was positively
related to participants’ levels of pandemic-related health concerns
(only in Sample 1), infection-related risk perception, and autono-
mous motivation, such that higher scores on these variables at
Time 1 predicted positively individuals’ vaccination uptake at Time
2 in both samples. In contrast, higher scores on controlled motiva-
tion, distrust-based amotivation, or effort-based amotivation were
negatively related to vaccination behavior. Also in both samples,
infection-related risk perception was positively associated with
autonomous motivation, while being negatively related to con-
trolled motivation. In Sample 1, infection-related risk perception
was additionally negatively correlated with distrust-based and
effort-based amotivation. In both samples, all types of motivation
were strongly associated, showing a comparable pattern to the
one observed in Study 1.
3.2.2. Integrated model
We assessed two SEM models in order to examine the mediat-

ing role of vaccination motivations on the associations between
pandemic-related health concerns and infection-related risk per-
ception at Time 1 and participants’ vaccination uptake (Sample
1) and waitlist subscription (Sample 2) at Time 2. The six-factor
measurement model (similar to Study 1) was good for Sample 1
(v2 = 385, df = 89, CFI = 0.978, TLI = 0.970, RMSEA = 0.046,
SRMR = 0.044) and acceptable for Sample 2 (v2 = 274, df = 89,
CFI = 0.963, TLI = 0.950, RMSEA = 0.062, SRMR = 0.063). For the sake
of parsimony, we did not include covariates because doing so did
not result in marked changes in the contribution of the motiva-
tional factors to the model. Fig. 2 and Fig. 3 show the two models,
respectively. Both models demonstrated good statistical fit.

We first tested the total effects, with a significant positive
association only for infection-related risk perception (c2) with
t invitation (above the diagonal – Sample 2) – Study 2.

5. 6. 7. 8. 9. 10. 11.

1.50 3.23 1.96 4.19 2.68 2.49 1.46
0.50 0.77 0.72 1.13 0.94 1.18 0.61

0.04 �0.04 0.11** �0.18*** �0.09* 0.17*** 0.08
0.12** 0.11* 0.17*** 0.00 �0.09* 0.08 �0.02
0.05 �0.05 �0.10* 0.05 �0.02 �0.07 0.13**

�0.04 0.09* 0.07 �0.06 0.04 0.12** 0.14**
0.08 0.11* 0.30*** �0.13** �0.26*** �0.13**

0.19*** 0.43*** 0.26*** �0.06 �0.04 �0.06

0.20*** 0.41*** 0.27*** �0.13** �0.06 0.05

0.51*** 0.13*** 0.30*** �0.35*** �0.74*** �0.43***

�0.09*** 0.03 �0.13*** �0.30*** 0.39*** 0.22***

�0.35*** 0.06** �0.11** �0.72*** 0.36*** 0.46***

�0.13*** �0.03 �0.10*** �0.39*** 0.24*** 44***

0 and ‘‘Present” = 1. Outcome refers to ‘vaccine uptake vs. lack thereof’ in Sample 1
diagonal). p < .050; **p < .010; ***p < .001.



Fig. 2. Contribution of pandemic-related health concerns and infection-related risk perception on vaccination uptake mediated by the motivations to get vaccinated - Study
2. Note. Ovals represent latent variables and rectangles manifest variables. Coefficients are standardized. The total effects are in parenthesis. *p < .05, **p < .010, ***p < .001.

Fig. 3. Contribution of pandemic-related health concerns and infection-related risk perception on waitlist subscription mediated by the motivations to get vaccinated - Study
2. Note. Ovals represent latent variables and rectangles manifest variables. Coefficients are standardized. The total effects are in parenthesis. *p < .05, **p < .010, ***p < .001.
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vaccination uptake but not for waitlist subscription. No total
effects emerged for pandemic-related health concerns in both sam-
ples (c1). In the second step, infection-related risk perception and
pandemic-related health concerns were included as predictors of
the motivation types, showing significant associations between
infection-related risk perception and all types of motivation (a21
294
- a24), while pandemic-related health concerns were significantly
associated only with controlled motivation (a12) in Sample 1.
Accounting for all types of motivation, infection-related risk per-
ception, and pandemic-related health concerns as predictors of
the outcomes, autonomous motivation appeared a systematic pos-
itive predictor of both behavioral outcomes (b1), while neither
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distrust-based (b3) nor effort-based amotivation (b4) yielded any
predictive validity for either vaccination uptake (Fig. 2) or waitlist
subscription (Fig. 3) at Time 2 beyond the other two motivations.
As for controlled motivation, significant but small positive contri-
bution emerged in the prediction of vaccine uptake (b2) emerged
in Fig. 2. In a final step, our mediation analyses showed that, for
vaccination uptake, the contribution of infection-related risk per-
ception through motivations to get vaccinated was fully mediated
(a2 � b) and the indirect effect did reach significance in the case of
pandemic-related health concerns (a1 � b) despite the absence of a
significant total effect (c1). Turning to waitlist subscriptions, the
total effects suggested that no mediation effects could be tested.
3.3. Brief discussion

The findings of Study 2 largely confirm those obtained in Study
1, with a few exceptions. First and as in Study 1, infection-related
risk perception related positively to people’s vaccination uptake
several months later but appeared unrelated to their decision to
subscribe to a waitlist to get vaccinated earlier in case vaccines
would become available. Second, also similar to Study 1, autono-
mous motivation emerged as a critical predictor, this time posi-
tively relating to both behaviors. The finding that autonomous
motivation predicted waitlist subscription is remarkable as only
a homogeneous group of convinced individuals answered this
question. Yet, even with this subgroup, the differences in autono-
mous motivation did have predictive validity. Different from Study
1, though, distrust-based amotivation did not predict self-reported
behavior over time, while controlled motivation yielded a small
positive contribution to vaccination uptake. Third, an integrated
model test revealed that infection-related risk perception related
positively to both self-reported behavioral outcomes through
autonomous motivation, a finding also observed in Study 1.
4. General discussion

The present cross-sectional and longitudinal studies provide a
valuable insight into the motivational factors underlying individu-
als’ vaccination intention and acceptance. Drawing upon the self-
determination and vaccination literature, we sought to examine
the specific role of different motivations and psychological obsta-
cles for vaccination among two large groups of Belgian citizens.
Three key findings stand out.

First, infection-related risk perception is a critical predictor of
people’s vaccination intentions and acceptance whereas
pandemic-related health concerns are not. That is, despite the pos-
itive association between these two aspects, only infection-related
risk perception, a variable reflecting the estimation of the probabil-
ity and the severity of a future COVID-19 infection for oneself and
others, matters when controlling for their shared variance. In con-
trast, pandemic-related health concerns during the past week
assesses tendencies to worry and repetitively think about their
consequences of infection for one’s own and other’s health. Recent
Covid-related studies show that the latter types of concerns and
worries have more impact on mental health and are moderated
by individual differences in health anxiety, intolerance for uncer-
tainty, media exposure and their interactions [32,33]. Thus, the
present findings converge with other work showing that
infection-related risk perception is positively associated with
future COVID-19 vaccination intentions [1,5,10,27,36], whereas
retrospective pandemic-related health concerns may be more crit-
ical for individuals’ mental health and well-being rather than for
their motivation to take action.

Second, the findings clearly indicate that not all types of moti-
vation to get vaccinated are created equal. The more people see
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the necessity and benefit of vaccination and concur with its impor-
tance (autonomous motivation), the more they express stronger
intentions to be vaccinated (Study 1), and the more they are also
likely to accept the vaccine (vaccination uptake) or even take
pro-active action to subscribe to a waitlist to get vaccinated earlier
in time (vaccination subscription) (Study 2). In contrast, being
externally pressured to be vaccinated (controlled motivation)
failed to yield similar benefits. Although controlled motivation
yielded a small positive contribution to vaccine uptake in the inte-
grated model, it should be noted that it was negatively related to
vaccination uptake at the correlational level, implying that the
observed contribution in the integrated model should be inter-
preted with caution.

Only distrust-based amotivation emerged as a vaccination-
impeding factor, although a significant contribution (beyond the
effect of other covariates) emerged solely in Study 1 with respect
to vaccination intentions. Although distrust-based amotivation
yielded the expected negative relation with the self-reported
behavioral outcomes in Study 2 (vaccination uptake and waitlist
subscription), it failed to yield a significant contribution when
competing for shared variance with the other motivational factors.
Two reflections help to contextualize these findings. First, we
should note that autonomous motivation and distrust-based amo-
tivation were highly negatively correlated. Conceptually then, the
value attributed to vaccination may be partially rooted in people’s
trust in the efficacy of the vaccine. A different source of perceived
importance may stem from the perception that getting vaccinated
constitutes a prosocial act. For instance, some people may decide
to get vaccinated because it facilitates the transition to normal life
for everyone. Second, it may be that the dissipation of distrust-
based amotivation regarding vaccination may help to move ini-
tially refusing individuals to a hesitancy status, thus overcoming
their doubts. Yet, the full endorsement of vaccination may be crit-
ical to translating one’s intentions into eventual behavior. Indeed,
for a person to take the initiative to subscribe to a waitlist instead
of passively waiting to be informed when to get vaccinated, one
needs to be fully convinced of the benefit of vaccination. A more
fine-grained analysis of individuals’ transition along the vaccina-
tion readiness continuum as a function of different motives may
provide a better insight into the role of different (de)motivating
factors.

A third finding showing across both studies was that the pattern
of relations between infection-related risk perception and
pandemic-related health concerns and the different (de)motivating
factors is remarkably similar. Infection-related risk perception
related to a more adaptive pattern of motivations (higher autono-
mous motivation, and lower distrust-based amotivation, controlled
motivation, and effort-based amotivation), while pandemic-related
health concerns was associated with a more maladaptive pattern
(increased controlled motivation and distrust-based amotivation).
Moreover, our analyses revealed that the positive effect of
infection-related risk perception on vaccination intention (Study
1) and vaccination uptake (Study 2) was mediated by (de)motivat-
ing factors related to vaccination. That is, those high in infection-
related risk perception tend to report a greater sense of ownership
and endorsement of the decision to be vaccinated (autonomous
motivation) and lower levels of distrust-based motivation towards
vaccination, which in turns helps explain why they report greater
intentions to be vaccinated and greater vaccine uptake.

4.1. Practical implications

The present findings have a series of practical implications. For
instance, autonomous motivation to get vaccinated should be fos-
tered in the population given its positive contribution on both vac-
cination intention and self-reported uptake. To foster greater
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ownership and a sense of initiative around vaccination (au-
tonomous motivation), it is critical to highlight the benefits of vac-
cination, both as a way to protect oneself and those around them,
but also as a key strategy to preserve the mental health of the pop-
ulation over time [41]. In the same vein, the detrimental effect of
distrust-based amotivation on vaccination-related outcomes could
be dealt with by providing clear and transparent information about
the vaccine (e.g., its secondary effects, effectiveness) and counter-
ing fake news as well as conspiracy theories (see [38,39]). For
instance, information could be debated and provided by the most
trusted professionals (e.g., general practitioners, pharmacists,
experts; [21]) and authorities and media could report the probabil-
ity of infection as a function of vaccination status to increase trust
in the vaccine.

Along similar lines, pandemic-related communications (e.g., by
authorities, the medias) should avoid using threatening and
anxiety-inducing language that increases people’s worries, but
instead send out objective and clear information so people get a
realistic insight in their perceived risk for infection. Specifically,
factual information on the contagiousness of the virus (e.g., the
reproduction rate of the virus) and potential severity of illness
from the virus (e.g., number of hospitalization or deaths among
infected people) allows them to better gauge the likelihood of
being infected and the severity of the illness. At the same time, it
is important to regulate the information provided (i.e., not over-
feeding people with negative information) to avoid raising
pandemic-related health concerns, given their undermining
impact on motivations. Taken together, this information could also
allow people to infer by themselves the benefits of vaccination [22]
and thus promote autonomous motivation to get vaccinated.
4.2. Limitations and future research

First, the present set of studies only included self-reported data,
as the actual vaccine uptake was not validated with objective
reports of behavior. Although it is unlikely that vaccinated people
would lie about this issue, future research should confirm the pre-
sent pattern of findings with objectively recorded outcomes.

Second, although a variety of (de)motivating factors was
addressed, some potentially relevant factors were not included.
Competence-related constructs (e.g., outcome expectancies, self-
efficacy, or action and coping planning; [35]) may yield unique pre-
dictive validity or strengthen the observed role of some of the
herein studied variables. For instance, infection-related risk per-
ception may predict durable behavior (e.g., uptake of additional
dose) if people anticipate detailed plans, imagine success scenarios
(action planning), and develop preparatory strategies for tackling a
challenging task (coping planning; [34]).

Third, the generalizability of the current findings is limited to
populations that share similar characteristics to the current sample
and are thus not (and is not intended to be) representative of the
Belgian population as a whole. In this regard, the present sample
is characterized by middle-aged females who mostly self-
reported no health conditions that would put them at risk for sev-
ere COVID-19 disease. Despite the fact that the present findings
hold when controlling for these variables, further studies should
broaden the characteristics of the sample (e.g., include young or
old men with comorbidity factors) to allow generalizing our
findings.
5. Conclusion

Knowing which motivational factors facilitate or impede
vaccine uptake is of critical importance to overcome of the
COVID-19 crisis. The present study sheds a nuanced light on this
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question, by showing that autonomous motivation to be vacci-
nated is a key factor underlying vaccination intention and uptake
whereas distrust-based amotivation underlies much of the hesi-
tancy of individuals. Furthermore, as individuals who perceive
greater infection-related risk more strongly endorse the decision
to accept the vaccine, it is critical to indicate how vaccination sub-
stantially reduces people’s risks for (severe) infection to foster their
autonomous motivation.
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