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Abstract: Domestic “vaccine passports” are being implemented across the world as a way of in-
creasing vaccinated people’s freedom of movement and to encourage vaccination. However, these
vaccine passports may affect people’s vaccination decisions in unintended and undesirable ways.
This cross-sectional study investigated whether people’s willingness and motivation to get vacci-
nated relate to their psychological needs (autonomy, competence and relatedness), and how vaccine
passports might affect these needs. Across two countries and 1358 participants, we found that need
frustration—particularly autonomy frustration—was associated with lower willingness to get vacci-
nated and with a shift from self-determined to external motivation. In Israel (a country with vaccine
passports), people reported greater autonomy frustration than in the UK (a country without vaccine
passports). Our findings suggest that control measures, such as domestic vaccine passports, may have
detrimental effects on people’s autonomy, motivation, and willingness to get vaccinated. Policies
should strive to achieve a highly vaccinated population by supporting individuals” autonomous
motivation to get vaccinated and using messages of autonomy and relatedness, rather than applying
pressure and external controls.
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1. Introduction

Since the start of the COVID-19 pandemic, the world’s hopes have been pinned on
vaccines that have the potential to allow people to return to “life as normal” [1]. The rollout
of these vaccines is now well underway, with 2.3 billion people (29.6% of the world’s
population) having received at least one dose at the time of writing. Some countries
have already vaccinated the majority of their populations—for instance, 62.3% of Israel’s
population are fully vaccinated, as is 57.3% of the UK’s population [2].

These high proportions demonstrate that people in most countries, on the whole, have
accepted the need for vaccines and are eager to get vaccinated [3,4]. However, there remain
some individuals who are reluctant to take the vaccine. In Israel, for example, 15% of the
eligible adult population have not taken up the opportunity to get vaccinated [5]. Likewise,
11% of eligible adults in the UK have not yet chosen to get vaccinated [6]. Although these
reluctant groups are relatively small, they are not insignificant—some estimates suggest
that any vaccine refusal rate greater than 10% could significantly hinder herd immunity [1].
Therefore, if we want to ensure enough people choose to get vaccinated to control the
spread of the virus, it is vital that we understand the factors that affect people’s willingness
to get vaccinated.
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One important policy that might affect willingness to get vaccinated is vaccine pass-
ports. In order to allow vaccinated individuals to move freely and return to daily activities,
several countries have introduced or considered measures that would restrict access to
public spaces for people who are unvaccinated [7]. The first country to implement such
a policy was Israel. “Green passes” were provided from January 2021 onwards to fully
vaccinated residents or people who had recovered from COVID-19, permitting entry to
otherwise restricted sites such as gyms, restaurants, hotels, theatres, and music venues. In
the US, New York required vaccine certification in order to access certain social activities,
and many other states have also expressed interest in the idea [8]. In Europe, Denmark
launched its “coronapas” system in March to be used domestically [9].

The goal of vaccine passports is to pave the way for economic recovery and restore
people’s freedoms [10]. However, these passports also raise concerns about potential
violations of people’s autonomy and freedom of choice [7,11,12]. For example, in the
UK, more than 375,000 people signed a petition against the rollout of COVID-19 vac-
cine passports because they “could be used to restrict the rights of people who have re-
fused a COVID-19 vaccine” (https://petition.parliament.uk/petitions /569957, accessed on
8 August 2021). Even putting aside these ethical issues, it remains unclear how these
passports might affect people’s vaccination decisions and well-being. On the one hand,
vaccine passports could incentivize people to get vaccinated so they are able to move freely
in society [11]. However, on the other hand, there are reasons to think that measures such
as vaccine passports might actually increase some people’s resistance to vaccination or alter
the motivation behind their decision to get vaccinated in ways that might have detrimental
long-term consequences.

Decades of research shows that societies and individuals can only flourish in environ-
ments that foster basic psychological needs [13]. According to self-determination theory
(SDT), there are three of these needs: a need for autonomy (a sense of meaning, volition,
choice over one’s life), a need for competence (the feeling of being capable of achieving
one’s goals and overcoming challenges), and a need for relatedness (feeling cared for by
others, trusted and understood). Satisfaction of these three psychological needs is critical
for self-regulating and sustaining behaviours that improve health and well-being, such
as exercising, smoking cessation and adherence to prescribed medications [14,15]. Recent
evidence also suggests that the satisfaction of these needs is important for adherence to
preventative COVID-19 measures [16,17]. In contrast, the frustration of these needs may
elicit ill-being, a lack of motivation to act, or in some cases might even provoke defensive-
ness (doing the opposite of what is requested) [18,19]. People with frustrated needs are
also more drawn to conspiracy theories, which could feed into vaccine hesitancy [20,21].

Together, these data provide reasons to expect that people’s willingness and motiva-
tion to get vaccinated will depend on their psychological needs—more specifically, the
extent to which they feel a sense of autonomy over the decision to get vaccinated, the
extent to which they feel competent in their ability to get vaccinated, and the extent to
which they feel a sense of relatedness to local and health authorities. If this hypothesis is
correct, then if vaccine passports frustrate people’s psychological needs—for example by
making people feel a lack of autonomy over their decision—then these passports might
paradoxically reduce people’s willingness to get vaccinated.

Furthermore, behaviours are more likely to be sustained over time if people’s moti-
vation for engaging in those behaviours is self-determined and autonomous (performed
for internal reasons) than if their motivation is controlled (performed due to external pres-
sures) [18,22]. In addition, there is evidence that the frustration of psychological needs can
shift people’s motivation from autonomous to controlled [23,24].

A common form of autonomous motivation is identified regqulation—when one identifies
and understands the value and importance of a behaviour. This is facilitated when local
authorities provide meaningful rationales for a behaviour, and do not apply pressure and
external controls [14]. In contrast, common forms of controlled motivation are external
regulation, in which one only acts to avoid punishment, receive a reward or be in accordance
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with social pressure and introjected regulation, in which one acts to receive approval or avoid
feelings of guilt [14]. According to SDT, in contrast to autonomous motivation, these forms
of controlled regulations are not sustainable and may improve adherence only for a short
period of time [25]. In the context of vaccination, measures such as vaccine passports may
increase vaccination uptake in the short term, but might also shift people’s motivation to
external or introjected, making them less likely to sign-up for a second dose of the vaccine,
less willing to take up the opportunity to receive a “booster” shot, or less willing to take a
yearly vaccine against new variants.

Given these potential detrimental effects of vaccine passports, the aim of this study
was to investigate whether people’s willingness and motivation to get vaccinated depends
on their psychological needs, and how vaccine passports might affect these needs. Recent
studies have called to evaluate the unintended secondary negative effects of vaccine
passports, in addition to their effectiveness and impact [7]. This is the first study to our
knowledge to investigate the unintended consequences of domestic vaccine passports using
self-determination theory. The results have implications for policy decisions regarding
vaccine passports and will help in understanding the importance of autonomy, competence
and relatedness in people’s vaccination decisions. We collected data from two countries,
one that has implemented vaccine passports and one that has not—Israel and the UK,
respectively. We asked participants to report the extent to which their psychological needs
were satisfied and frustrated in relation to getting vaccinated. Then, we asked them to
report whether they were vaccinated, how willing they would be to get vaccinated and
what their attitudes were towards vaccine passports.

2. Materials and Methods
2.1. Design and Setting

The pre-registration for the study is available at: osf.io/vtz7h. The study was an online
survey disseminated online via Prolific in the UK [26] and via PanelView in Israel [27].
Data collection began on the 10 May 2021 and ended on the 14 May 2021. Israel and the
UK were selected for this study because at the time of the study (10 May, 2021), they were
the two leading countries in terms of vaccination rate (Israel was leading with 62.7% of
its population having received at least one dose, followed by the UK with 52.4% [2]). The
fact that many people in these countries would have had the opportunity to get vaccinated
allowed us to examine predictors of actual vaccination decisions in addition to intentions.

2.2. Participants

In line with our pre-registration, 1411 participants completed the study (701 from
the UK and 710 from Israel). Among them, we excluded 20 participants from the UK
and 33 from Israel who failed the attention check, leaving us with our final sample of
1358 participants (681 from the UK and 677 from Israel). Both samples were representative
of the country’s demographics. All participants were aged 18 or older. Participants received
GBP 1.4-GBP 1.6 for their participation.

2.3. Main Outcome Measures
2.3.1. Psychological Need Satisfaction and Frustration

We adapted 12 items from the Basic Psychological Need Satisfaction and Frustration
Scale (BPNSNF) [28] to the context of getting vaccinated, with two items assessing each of
the six constructs—autonomy satisfaction; autonomy frustration; relatedness satisfaction;
relatedness frustration; competence satisfaction; and competence frustration (See Table 1).
Each item was rated from 1 (strongly disagree) to 5 (strongly agree). The Hebrew translation
was based on Benita et al. [29].
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Table 1. The items for the 6 basic psychological needs, including their Cronbach’s alpha coefficient of reliability.

Psychological Need Satisfaction and Frustration Cronbach’s Alpha

Autonomy satisfaction

a=0.76

I feel [felt] a sense of choice and freedom in the decision to get vaccinated
I feel [felt] that my decision to get vaccinated reflects what I really want

Autonomy frustration

o =0.81

I feel [felt] forced to get vaccinated
I feel [felt] that I will [would] be “punished” if I didn’t get vaccinated

Competence satisfaction

«=0.79

I feel [felt] confident that I could get vaccinated if I wanted to
I feel [felt] capable of getting vaccinated if I wanted to

Competence frustration

ax=0.71

I'have [had] serious doubts about whether I could get vaccinated if I wanted to
I feel [felt] that it would be difficult for me to get vaccinated if I wanted to

Relatedness satisfaction

«=0.85

I feel [felt] that the official authorities care about me

I feel [felt] that the official authorities understand [understood] my needs

Relatedness frustration (o = 0.76) o =0.76
I feel [felt] excluded by the official authorities

I feel [felt] that the official authorities are [were] cold and distant

2.3.2. Vaccination Behaviour

We asked participants whether they were vaccinated, and if so, how many doses
they received.

2.3.3. Willingness to Get vaccinated

Our main dependent measure was participants’ willingness to get vaccinated, which
we measured in two ways. First, we asked people how willing they are (or were, if they
have already been vaccinated) to get vaccinated from 1 (not at all willing) to 5 (extremely
willing). Then, we asked people who were not yet vaccinated whether they would choose
to get vaccinated (yes/no).

2.3.4. Attitudes towards “COVID Passports”

Attitudes towards COVID passports were measured by asking participants the extent
to which they support three scenarios: A “COVID passport” enabling only people who got
fully vaccinated to perform some activities (e.g., stay in hotels, participate in large events,
etc.); A “COVID passport” enabling people who got fully vaccinated or recently tested to
perform some activities (e.g., stay in hotels, participate in large events, etc.); and mandatory
vaccination for all residents.

2.3.5. Motivations to Get Vaccinated /Not to Get Vaccinated

We measured different motivations to get vaccinated /not to get vaccinated using the
Treatment Self-Regulation Questionnaire (TSRQ) [30,31], with two items for each kind of
motivation, measured from 1 (Not at all true) to 7 (Very true), as can be seen in Table 2.
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Table 2. The items for the 4 types of motivation, including their Cronbach’s alpha coefficient of reliability.

Motivations to Get Vaccinated/Not Get Vaccinated Cronbach’s Alpha

Identified motivation a=0.72
Because I feel that I want to take responsibility for my own health

Because I have carefully thought about it and believe this decision is very important for

many aspects of my life

Introjected motivation «=0.73
Because I would feel bad about myself if I did [didn’t] get vaccinated

Because I would feel guilty or ashamed of myself if I did [didn’t] get vaccinated

External motivation a=0.70
Because I feel under pressure from others [not] to get vaccinated

Because other people would be upset if I do [don’t] get vaccinated

Amotivation o =0.58
I'really don’t think about it

I don’t really care

2.3.6. Demographics

We asked participants to report their age, gender, religion, education, employment
status, whether they have children, marital status, ethnicity and county, as can be seen in
Table 3.

Table 3. Demographics and vaccine status of participants from the UK and Israel.

Characteristics UK Israel

n 681 677
Age
18-29 18% 29%
30-59 53% 56%
60+ 29% 15%
Gender

Man 48.5% 48.5%

Woman 51% 51.5%
Non-binary 0.5% 0%

Education (Highest Level)
No formal education 1% 1%
Primary school 0% 1%
Secondary school 34% 41%
Undergraduate degree 43% 38%
Postgraduate degree 22% 19%
Vaccination Status

Unvaccinated 34% 14%
Single dose 41% 4%
Two doses 25% 82%

2.4. Power Calculation

This sample size provides us with greater than 99% power to detect small effects
(f> = 0.05) in the regression investigating the relationship between the six psychological
need variables and people’s willingness to get vaccinated against COVID-19.

2.5. Statistical Analysis

In line with our pre-registration, for our primary analysis, we conducted a linear
regression with the six psychological needs (autonomy satisfaction, autonomy frustration,
competence satisfaction, competence frustration, relatedness satisfaction, and relatedness
frustration) as predictors and people’s willingness to get vaccinated as the dependent
measure. We also conducted a logistic regression with the same predictors, with the di-
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chotomous intention to get vaccinated measure as the dependent measure. We investigated
the possible effects of vaccine passports on willingness to get vaccinated by calculating
the mean difference in need frustration between Israeli and UK participants and the 95%
confidence interval around that difference.

2.6. Pilot Studies

Two pilot studies, one with 100 participants (50 from each country on April 29) and
one with 60 participants (30 from each country on May 5) were performed through Prolific
to receive feedback from members of the public about the survey. Based on the feedback,
changes to the questionnaire (improving clarity of the questions, removing and adding
questions) were made after each pilot.

3. Results
3.1. Demographics, Vaccination Status and Willingness to Get Vaccinated

Demographics and vaccination status of participants from the UK and Israel is dis-
played in Table 3. Among the 229 participants in the UK who were unvaccinated, 69% (or
23.05% of the full UK sample) said they intended to get vaccinated, while 31% (or 10.57% of
the full UK sample) said they did not intend to get vaccinated. Less than 0.5% reported they
could not get vaccinated due to medical reasons. Of the 97 participants in Israel who were
unvaccinated, 19% (or 2.66% of the full Israel sample) said they intended to get vaccinated,
while 81% (or 11.67% of the full Israel sample) said they did not. Only 1% reported they
could not get vaccinated due to medical reasons.

In terms of willingness to get vaccinated (rated from 1—not at all willing to 5—
extremely willing), participants in the UK who had already received at least one dose of the
vaccine reported being highly willing to get vaccinated (Mdn = 5, M = 471,
SD = 0.63). Participants in Israel who had received at least one dose were also relatively
willing, although less so than people in the UK (Mdn = 4, M = 4.06, SD = 1.14). Among
the participants who had not yet been vaccinated, participants in the UK were relatively
willing to do so (Mdn =4, M = 3.72, SD = 1.49), but participants in Israel tended to be
reluctant (Mdn =2, M = 2.15, SD = 1.24).

3.2. Psychological Needs

Our primary research aim was to investigate the relationships between people’s psy-
chological needs and their willingness to get vaccinated. To do so, we conducted a linear
regression with the six need ratings predicting people’s willingness to get vaccinated. As
Table 4 shows, autonomy frustration was the strongest predictor of people’s willingness
to get vaccinated, such that the more people felt autonomy frustrated (forced to get vac-
cinated or “punished” if not), the less willing they were to get vaccinated. In addition,
autonomy satisfaction and relatedness satisfaction also predicted people’s willingness to
get vaccinated such that the more people felt volition and choice and that the authorities
care about and understand their needs, the more willing they were to get vaccinated.

Table 4. Linear regression of the three psychological needs and willingness to get vaccinated.

Coefficients from Linear Regression

Term B t-Statistic 4
autonomy_satisfaction 0.17 5.35 <0.001
autonomy_frustration —-0.47 —-15.79 <0.001
competence_satisfaction 0.05 1.52 0.128
competence_frustration 0.07 2.66 0.008
relatedness_satisfaction 0.24 7.94 <0.001
relatedness_frustration 0.09 2.88 0.004

Ultimately, however, people have to make a decision one way or the other about
whether to get vaccinated, so it is useful to consider whether psychological needs are
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related to these dichotomous decisions. To do so, we conducted a logistic regression using
a dichotomous “decision to get vaccinated” variable we created, with anyone who has
had at least one dose of the vaccine or who said that they would choose to get vaccinated
coded as a 1, and anyone who said they would not choose to get vaccinated coded as a
0. This regression (see Table 5) showed a very similar pattern—once again, autonomy
frustration, autonomy satisfaction and relatedness satisfaction were by far the strongest
predictors of intentions to get vaccinated. Together, these relationships are consistent with
the hypothesis that psychological needs affect people’s willingness to get vaccinated.

Table 5. Logistic regression of the three psychological needs and “decision to get vaccinated”.

Coefficients from Logistic Regression

Term Odds Ratio Statistic P

(Intercept) —2.83 —3.28 <0.001
autonomy_satisfaction 0.84 5.62 <0.001
autonomy_frustration 1.21 9.08 <0.001

competence_satisfaction —0.36 —2.19 0.03

competence_frustration -0.09 —0.68 0.49
relatedness_satisfaction -1.13 —7.74 <0.001

relatedness_frustration —0.37 —2.44 0.01

Of course, vaccination intentions do not necessarily reflect people’s vaccination be-
haviour. Therefore, we next examined how psychological needs relate to whether people
had received at least one dose of the vaccine. The results were similar to those of the
vaccination intention analyses—we found that autonomy frustration (8 = —0.19, p = 0.022),
and relatedness satisfaction (B = 0.58, p = <0.001) predicted people’s vaccination status, as
did competence satisfaction (5 = 0.34, p = 0.004).

Then, we sought to investigate the possibility that need frustration around vaccina-
tion might affect people’s motivation to get vaccinated. To do so, we investigated the
relationships between need frustration and four types of motivation: identified, introjected,
external, and amotivation.

Across all three needs, we found that need frustration was negatively correlated with
identified motivation (i.e., understanding the value and importance of getting vaccinated).
In addition, autonomy and relatedness frustration were negatively correlated with intro-
jected motivation (acting to receive approval or avoid feelings of guilt). These findings
suggest that people who feel that their autonomy, competence, or relatedness are frustrated
are less likely to have self-determined motivation to get vaccinated. Frustration of each
need was also positively correlated with amotivation, and frustration of autonomy and
competence were positively correlated with external motivation (acting only to avoid pun-
ishment or conform to social pressure). Together, these findings suggest that people whose
psychological needs are frustrated tend to be more externally motivated to get vaccinated
and care less about getting vaccinated. These correlations are displayed in Table 6.

Table 6. Correlations between need frustration and motivation.

Motivation Autonomy Frustration Competence Frustration Relatedness Frustration
External 0.32** 0.17** 0.09 *
Amotivation 0.24 ** 0.17 ** 0.21 **
Identified —0.46 ** —0.24 ** —0.34 **
Introjected —0.19 ** —0.05 —0.19 **

¥p<0.05,* p < 0.001.

The findings we described thus far suggest that need frustration is related to both an
unwillingness to get vaccinated and a shift from self-determined to external motivation.
Therefore, to the extent that vaccine passports frustrate people’s psychological needs, these
passports might have undesirable effects on people’s vaccination behaviour and motivation.
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However, do vaccine passports frustrate psychological needs? To address this question,
we compared the experience of psychological needs in a country with vaccine passports
(Israel) to a country without them (United Kingdom). We found that autonomy frustration
was markedly higher in Israel than in the UK, Mdiff = 0.62, 95% CI [0.50, 0.74]). Both
competence and relatedness frustration were also higher in Israel, although the difference
between the countries was smaller than for autonomy, Mdiff(competence) = 0.24, 95% CI
[0.15, 0.33]; Mdiff(relatedness) = 0.39, 95% CI [0.29, 0.50] (see Figure 1). This hypothesis is
further supported by the relationships between support for vaccine passports and need
frustration. For example, the more participants were against vaccine passports, the more
autonomy frustration they reported: r(1356) = —0.37, 95% CI [-0.32, —0.41].

Israel
UK

Need Rating

©

L

Satisfaction Frustration Satisfaction Frustration Satisfaction Frustration

Autonomy Competence Relatedness

Figure 1. Violin plot displaying the distributions of participants’ need satisfaction and frustration
ratings in Israel and the UK. Diamonds represent the cell means and error bars represent the 95%
confidence intervals around those means.

4. Discussion

Across two countries and 1358 participants, we investigated the relationship be-
tween psychological needs and people’s motivation and willingness to take the COVID-19
vaccine. In both the UK and Israel, we found that need frustration—particularly au-
tonomy frustration—predicted unwillingness to get vaccinated and a shift from self-
determined to external motivation. Need satisfaction—particularly autonomy and related-
ness satisfaction—predicted people’s willingness to get vaccinated. In Israel, autonomy
frustration was markedly higher than in the UK, suggesting that people in Israel felt more
pressure to get vaccinated.

There could be several reasons as to why people in Israel are more need-frustrated
than people in the UK. Differences in health communication messages, social pressure
and other circumstantial, social, and cultural differences between the two countries could
all contribute. However, the vaccine passports in Israel, called “green passes”, received
considerable backlash and criticism, including several appeals to the Israeli supreme
court, with citizens and healthcare experts seeing them as coercion and against individual
autonomy and freedom of choice [32]. It seems reasonable to expect, therefore, that vaccine
passports would frustrate psychological needs—particularly people’s sense of autonomy—
and our data are consistent with this hypothesis. Moreover, we found that the more people
felt autonomy frustrated, the more they were against vaccine passports.
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To the extent that vaccine passports do increase psychological need frustration, our
data suggest that they might reduce people’s willingness to get vaccinated. A vast body of
research showed that the satisfaction of the three psychological needs (autonomy, compe-
tence and relatedness) is critical for internalising and maintaining behaviours that improve
health and well-being [14,15]. Moreover, frustration of these needs may elicit undesired
responses, including disengagement from the activity or doing the opposite of what is
requested (oppositional defiance) [19]. Our study extends these findings to vaccination
behaviour, showing that people’s willingness to get vaccinated against COVID-19 is related
to the satisfaction and frustration of psychological needs around getting vaccinated—
particularly their sense of autonomy. For this reason, control measures such as vaccine
passports that frustrate psychological needs may have detrimental effects on people’s
motivation and willingness to get vaccinated.

Furthermore, if people with frustrated needs do succumb to the pressure to get
vaccinated, they are more likely to do so due to external motivation (feeling pressure
from others or to satisfy others) rather than due to autonomous identified motivation
(wanting to take responsibility over one’s health and understanding the importance of
the decision). Although such a possibility would provide some immediate benefits in the
form of vaccination rates, it might also produce unintended side effects. For example, as
previously mentioned, people might be less willing to receive a “booster” shot or to take a
yearly vaccine against new variants. In contrast, if people are autonomously motivated to
get vaccinated, sustained adherence to vaccine guidance will be more likely [13,14].

Autonomy-frustrating policies such as vaccine passports may also have long-term
public health implications in terms of trust in the health system. People who are amoti-
vated, or who feel pressured are unlikely to build good and trusting relationships with
local governments and health authorities—relationships that are crucial for public health
adherence and behaviour change to occur [16,33]. Moreover, need frustration can damage
people’s well-being, so need-frustrating policies might add to the already heavy burden
of the pandemic on people’s mental health [19,34,35]. It is therefore important for gov-
ernments and policy makers to apply health and risk communication that enhances basic
psychological needs, such as creating an autonomy-supportive health care climate and
building a caring and trusting relationship with the public (see [16] for full guidelines).

Strengths and Limitations

It is important to note that, in Israel, domestic vaccine passports are given only to fully
vaccinated residents or people who have recovered from COVID-19; this may be more
restricted than other passports’ initiatives, such as the “coronapas” in Denmark, where the
requirements for a valid coronavirus passport are full vaccination or two weeks since first
dose; a negative test taken within the last 72 h; or recent recovery from COVID-19 [9]. This
may influence the level of perceived autonomy, and hence the motivation and decision to
get vaccinated. In this study, we evaluated attitudes towards domestic vaccine passports
for everyday use (e.g., going to restaurants, social events), not for facilitating international
travel, which may have different implications and should be examined.

In addition, this study only analysed data from two developed and democratic coun-
tries. Although previous research has shown that the satisfaction of basic needs for au-
tonomy, relatedness and competence are essential for optimal functioning across cultures
and across individual differences in need strength [28], it is still important to investigate
whether our findings are applicable to other countries and cultures.

Furthermore, our study is quantitative in nature, also eliciting qualitative data about
attitudes towards vaccine passports, could enhance our understanding of the reasons
behind the satisfaction and frustration of needs.

One key strength of this study is that it includes large, representative samples from two
different countries (the UK and Israel). Because these countries have advanced vaccination
programmes, we were able to investigate the relationships between psychological needs
and actual vaccination behaviour in addition to vaccination intentions. A key limitation of



Vaccines 2021, 9, 902 10 of 11

this study is the observational design. Although we demonstrated robust relationships be-
tween psychological needs and people’s willingness to get vaccinated, we cannot establish
causal links between the two. Although it is possible need frustration reduces willingness
to get vaccinated, it is also possible that people first decide whether to get vaccinated, and
that decision ultimately leads to more or less need frustration. Such a pattern would still
be of interest, however. For example, authorities in the US are going to great lengths to
encourage people who have chosen not to get vaccinated to change their minds. If people
are experiencing need frustration (for example, because of vaccine passports), it is likely to
be even more difficult to change their minds [17,34].

5. Conclusions

Control measures, such as domestic vaccine passports, may have detrimental effects
on people’s autonomy, motivation and willingness to get vaccinated. We should strive to
achieve a highly sustainable vaccinated population by supporting individuals” autonomous
motivation to get vaccinated and using messages of autonomy and relatedness. Thus,
providing a caring culture and meaningful rationales for a behaviour, rather than applying
pressure and external controls.

Author Contributions: Conceptualization, T.P; methodology, T.P,, R.B.,, R A.C,,EF, PP, WLB., AP;
validation, T.P., R.B.; formal analysis, R.B.; investigation, T.P., R.B., R.A.C,, E.F,, PP, WL.B., AP;
resources, T.P., A.P; data curation, T.P; writing—original draft preparation, T.P.,, R.B.; writing—review
and editing, T.P,, R.B.,, R A.C, E.F, PP, WL.B., A.P; project administration, T.P. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by The Research Governance
and Integrity Team at Imperial College London (SETREC number: 20IC6763) and by the Technion
Behavioral Sciences Research Ethics Committee (Approval number: 2021-044).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Informed consent from participants was requested online.

Data Availability Statement: Data supporting reported results are available upon request to the
corresponding author.

Acknowledgments: R.B. and R.A.C. are funded by the Leverhulme Centre for the Future of Intelligence.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  DeRoo,S.S.; Pudalov, N.J.; Fu, L.Y. Planning for a COVID-19 vaccination program. JAMA 2020, 323, 2458-2459.

2. Our World in Data (OWiD). Coronavirus (Covid-19) Vaccinations. Available online: https://ourworldindata.org/covid-
vaccinations (accessed on 10 May 2021).

3. Rosen, B.; Waitzberg, R.; Israeli, A. Israel’s rapid rollout of vaccinations for COVID-19. Isr. ]. Health Policy Res. 2021, 6, 10.
[CrossRef]

4. Galle, F; Sabella, E.A.; Roma, P; De Giglio, O.; Caggiano, G.; Tafuri, S.; Da Molin, G.; Ferracuti, S.; Montagna, M.T.; Liguori, G.;
et al. Knowledge and Acceptance of COVID-19 Vaccination among Undergraduate Students from Central and Southern Italy.
Vaccines 2021, 9, 638. [CrossRef]

5. Balicer, R.D.; Ohana, R. Israel’'s COVID-19 endgame. Science 2021, 372, 663. [CrossRef]

6.  Gov.UK Coronavirus (Covid-19) in the UK. Vaccinations in United Kingdom. Available online: https://coronavirus.data.gov.uk/
details/vaccinations (accessed on 3 August 2021).

7. Voo, T.C.; Reis, A.A.,; Thomé, B.; Ho, CW.; Tam, C.C.; Kelly-Cirino, C.; Emanuel, E.; Beca, ].P; Littler, K.; Smith, M.].; et al.
Immunity certification for COVID-19: Ethical considerations. Bull. World Health Organ. 2021, 99, 155. [CrossRef] [PubMed]

8.  KFF. Vaccine Passports: What We Know and What to Consider. Available online: https://www.kff.org/coronavirus-covid-19
/ press-release/vaccine-passports-what-we-know-and-what-to-consider/ (accessed on 15 April 2021).

9.  The Local Denmark. Denmark Launches New Corona Passport: Here’s What You Need to Know about ‘Coronapas’ App.
Available online: https:/ /www.thelocal.dk /20210528 / denmark-launches-new-corona-passport-heres-what-you-need-to-know-
about-coronapas-app/ (accessed on 28 May 2021).


https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
http://doi.org/10.1186/s13584-021-00440-6
http://doi.org/10.3390/vaccines9060638
http://doi.org/10.1126/science.abj3858
https://coronavirus.data.gov.uk/details/vaccinations
https://coronavirus.data.gov.uk/details/vaccinations
http://doi.org/10.2471/BLT.20.280701
http://www.ncbi.nlm.nih.gov/pubmed/33551509
https://www.kff.org/coronavirus-covid-19/press-release/vaccine-passports-what-we-know-and-what-to-consider/
https://www.kff.org/coronavirus-covid-19/press-release/vaccine-passports-what-we-know-and-what-to-consider/
https://www.thelocal.dk/20210528/denmark-launches-new-corona-passport-heres-what-you-need-to-know-about-coronapas-app/
https://www.thelocal.dk/20210528/denmark-launches-new-corona-passport-heres-what-you-need-to-know-about-coronapas-app/

Vaccines 2021, 9, 902 11 of 11

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Brown, R.C.; Kelly, D.; Wilkinson, D.; Savulescu, J. The scientific and ethical feasibility of immunity passports. Lancet Infect. Dis.
2020, 21, e58-e63. [CrossRef]

Demasi, M.; Gotzsche, P. Rapid Response: Covid-19 vaccine passports are not evidence-based and violate people’s freedom of
choice. BM]J 2021, 373, n861. [CrossRef]

Kofler, N.; Baylis, F. Ten reasons why immunity passports are a bad idea. Nature 2020, 581, 379-381. [CrossRef] [PubMed]
Ryan, R.M.; Deci, E.L. Self-Determination Theory: Basic Psychological Needs in Motivation, Development, and Wellness; Guilford Press:
New York, NY, USA, 2017. [CrossRef]

Ryan, R.; Patrick, H.; Deci, E.L.; Williams, G.C. Facilitating health behaviour change and its maintenance: Interventions based on
self- determination theory. Eur. Health Psychol. 2008, 10, 2-5. [CrossRef]

Ng, ].Y,; Ntoumanis, N.; Thegersen-Ntoumani, C.; Deci, E.L.; Ryan, R.M.; Duda, J.L.; Williams, G.C. Self-determination theory
applied to health contexts: A meta-analysis. Persp. Psychol. Sci. 2012, 7, 325-340. [CrossRef]

Porat, T.; Nyrup, R.; Calvo, R.A.; Paudyal, P.; Ford, E. Public Health and Risk Communication During COVID-19-Enhancing
Psychological Needs to Promote Sustainable Behavior Change. Front. Public Health 2020, 8, 637. [CrossRef]

Martela, F; Hankonen, N.; Ryan, R.M.; Vansteenkiste, M. Motivating voluntary compliance to behavioural restrictions: Self-
determination theory-based checklist of principles for COVID-19 and other emergency communications. Eur. Rev. Soc. Psychol.
(Print Ed.) 2020, 17, 1-43. [CrossRef]

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef] [PubMed]

Vansteenkiste, M.; Ryan, R.M. On psychological growth and vulnerability: Basic psychological need satisfaction and need
frustration as a unifying principle. . Psychother. Integr. 2013, 23, 263-280. [CrossRef]

Douglas, K.M.; Sutton, R.M.; Cichocka, A. The psychology of conspiracy theories. Curr. Dir. Psychol. Sci. 2017, 26, 538-542.
[CrossRef] [PubMed]

Van Bavel, ] .].; Baicker, K.; Boggio, P.S.; Capraro, V.; Cichocka, A.; Cikara, M.; Crockett, M.].; Crum, A.J.; Douglas, K.M.; Druckman,
J.N.; et al. Using social and behavioural science to support COVID-19 pandemic response. Nat. Hum. Behav. 2020, 4, 460-471.
[CrossRef]

Deci, E.L.; Ryan, R M. The “what” and “why” of goal pursuits: Human needs and the self-determination of behavior. Psychol. Ing.
2000, 11, 227-268. [CrossRef]

Haerens, L.; Aelterman, N.; Vansteenkiste, M.; Soenens, B.; Van Petegem, S. Do perceived autonomy-supportive and controlling
teaching relate to physical education students” motivational experiences through unique pathways? Distinguishing between the
bright and dark side of motivation. Psychol. Sport Exerc. 2015, 16, 26-36. [CrossRef]

Markland, D.; Tobin, V.J. Need support and behavioural regulations for exercise among exercise referral scheme clients: The
mediating role of psychological need satisfaction. Psychol. Sport Exerc. 2010, 11, 91-99. [CrossRef]

Pelletier, L.G.; Fortier, M.S.; Vallerand, R.].; Briere, N.M. Associations among perceived autonomy support, forms of self-regulation,
and persistence: A prospective study. Motiv. Emot. 2001, 25, 279-306. [CrossRef]

Prolific. How It Works. Available online: https://www.prolific.co/#researcher-content (accessed on 20 June 2021).

PanelView. Available online: https:/ /www.panelview-il.com/ (accessed on 10 May 2021).

Chen, B.; Vansteenkiste, M.; Beyers, W.; Boone, L.; Deci, E.L.; Van der Kaap-Deeder, J.; Duriez, B.; Lens, W.; Matos, L.; Mouratidis,
A.; et al. Basic psychological need satisfaction, need frustration, and need strength across four cultures. Motiv. Emot. 2015, 39,
216-236. [CrossRef]

Benita, M.; Benish-Weisman, M.; Matos, L.; Torres, C. Integrative and suppressive emotion regulation differentially predict
well-being through basic need satisfaction and frustration: A test of three countries. Motiv. Emot. 2020, 44, 67-81. [CrossRef]
Levesque, C.S.; Williams, G.C.; Elliot, D.; Pickering, M.A.; Bodenhamer, B.; Finley, PJ. Validating the theoretical structure of the
Treatment Self-Regulation Questionnaire (TSRQ) across three different health behaviors. Health Educ. Res. 2007, 22, 691-702.
[CrossRef]

Ryan, R.M.; Connell, ].P. Perceived locus of causality and internalization: Examining reasons for acting in two domains. J. Pers.
Soc. Psychol. 1989, 57, 749-761. [CrossRef]

Carmi, R.; Kasher, A.; Friedman, E.; Yehazkelli, Y.; Qimron, U. Vaccine passports backfire—The case of Israel shows that.
The Telegraph, 27 May 2021.

Del Riccio, M.; Boccalini, S.; Rigon, L.; Biamonte, M.A.; Albora, G.; Giorgetti, D.; Bonanni, P.; Bechini, A. Factors Influencing
SARS-CoV-2 Vaccine Acceptance and Hesitancy in a Population-Based Sample in Italy. Vaccines 2021, 9, 633. [CrossRef]
Vansteenkiste, M.; Ryan, R.M.; Soenens, B. Basic psychological need theory: Advancements, critical themes, and future directions.
Motiv. Emot. 2020, 44, 1-31. [CrossRef]

Pfefferbaum, B.; North, C.S. Mental health and the Covid-19 pandemic. N. Engl. ]. Med. 2020, 383, 510-512. [CrossRef] [PubMed]


http://doi.org/10.1016/S1473-3099(20)30766-0
http://doi.org/10.1136/bmj.n861
http://doi.org/10.1038/d41586-020-01451-0
http://www.ncbi.nlm.nih.gov/pubmed/32439992
http://doi.org/10.1521/978.14625/28806
http://doi.org/10.1.1.460.1417/&amp;rep=rep1&amp;type=pdf
http://doi.org/10.1177/1745691612447309
http://doi.org/10.3389/fpubh.2020.573397
http://doi.org/10.1080/10463283.2020.1857082
http://doi.org/10.1037/0003-066X.55.1.68
http://www.ncbi.nlm.nih.gov/pubmed/11392867
http://doi.org/10.1037/a0032359
http://doi.org/10.1177/0963721417718261
http://www.ncbi.nlm.nih.gov/pubmed/29276345
http://doi.org/10.1038/s41562-020-0884-z
http://doi.org/10.1207/S15327965PLI1104_01
http://doi.org/10.1016/j.psychsport.2014.08.013
http://doi.org/10.1016/j.psychsport.2009.07.001
http://doi.org/10.1023/A:1014805132406
https://www.prolific.co/#researcher-content
https://www.panelview-il.com/
http://doi.org/10.1007/s11031-014-9450-1
http://doi.org/10.1007/s11031-019-09781-x
http://doi.org/10.1093/her/cyl148
http://doi.org/10.1037/0022-3514.57.5.749
http://doi.org/10.3390/vaccines9060633
http://doi.org/10.1007/s11031-019-09818-1
http://doi.org/10.1056/NEJMp2008017
http://www.ncbi.nlm.nih.gov/pubmed/32283003

	Introduction 
	Materials and Methods 
	Design and Setting 
	Participants 
	Main Outcome Measures 
	Psychological Need Satisfaction and Frustration 
	Vaccination Behaviour 
	Willingness to Get vaccinated 
	Attitudes towards “COVID Passports” 
	Motivations to Get Vaccinated/not to Get Vaccinated 
	Demographics 

	Power Calculation 
	Statistical Analysis 
	Pilot Studies 

	Results 
	Demographics, Vaccination Status and Willingness to Get Vaccinated 
	Psychological Needs 

	Discussion 
	Conclusions 
	References

