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How Should Doctors Frame the Risk of a

Vaccine’s Adverse Side Effects? It Depends
on How Trustworthy They Are

Marie Juanchich , Miroslav Sirota, and Dawn Liu Holford

Background. How health workers frame their communication about vaccines’ probability of adverse side effects
could play an important role in people’s intentions to be vaccinated (e.g., positive frame: side effects are unlikely v.
negative frame: there is a chance of side effects). Based on the pragmatic account of framing as implicit advice, we
expected that participants would report greater vaccination intentions when a trustworthy physician framed the risks
positively (v. negatively), but we expected this effect would be reduced or reversed when the physician was untrust-
worthy. Design. In 4 online experiments (n = 191, snowball sampling and n = 453, 451, and 464 UK residents via
Prolific; Mage’ 34 y, 70% women, 84% White British), we manipulated the trustworthiness of a physician and how
they framed the risk of adverse side effects in a scenario (i.e., a chance v. unlikely adverse side effects). Participants
reported their vaccination intention, their level of distrust in health care systems, and COVID-19 conspiracy beliefs.
Results. Physicians who were trustworthy (v. untrustworthy) consistently led to an increase in vaccination intention,
but the way they described adverse side effects mattered too. A positive framing of the risks given by a trustworthy
physician consistently led to increased vaccination intention relative to a negative framing, but framing had no effect
or the opposite effect when given by an untrustworthy physician. The exception to this trend occurred in unvacci-
nated individuals in experiment 3, following serious concerns about one of the COVID vaccines. In that study,
unvaccinated participants responded more favorably to the negative framing of the trustworthy physician. Conclu-
sions. Trusted sources should use positive framing to foster vaccination acceptance. However, in a situation of heigh-
tened fears, a negative framing—attracting more attention to the risks—might be more effective.

Highlights

� How health workers frame their communication about a vaccine’s probability of adverse side effects plays an
important role in people’s intentions to be vaccinated.

� In 4 experiments, we manipulated the trustworthiness of a physician and how the physician framed the risk
of adverse side effects of a COVID vaccine.

� Positive framing given by a trustworthy physician promoted vaccination intention but had null effect or did
backfire when given by an untrustworthy physician.

� The effect occurred over and above participants’ attitude toward the health care system, risk perceptions,
and beliefs in COVID misinformation.
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Vaccinations have been crucial in improving global
health. In particular, the COVID-19 vaccines currently
represent the best long-term solution to reduce the heavy
toll of the COVID-19 pandemic. However, vaccines
often invite controversy and false information,1 which
might make people fearful of adverse side effects, under-
mine trust, and reduce intentions to be vaccinated.2 For
example, the COVID vaccine was deemed to be a tool to
control the masses and a plot to reduce women’s ferti-
lity.3 Honest communication about side effects is neces-
sary to foster trust and support informed decision
making, which together lead to positive health out-
comes.4 However, how to do this is not straightforward,
especially given the ambient distrust surrounding vac-
cines. How can we adapt the communication about the
risk of adverse side effects to ensure a good uptake with-
out appearing manipulative? In this article, we study
how trust in the information provider moderates the
effect of framing of adverse side effect risks on vaccina-
tion intention.

The way information is presented, or ‘‘framed,’’ affects
people’s perceptions and their health decisions.5–11 Past
research has typically focused on framing preventative
health messages in terms of goals (i.e., ‘‘gain v. loss’’
framing; e.g., the benefits one receives v. the losses one
avoids by getting vaccinated12), finding that the effects
type of people’s decision making can vary and are context
specific.13,14 In this article, we focus on yet a different
type of framing research, in which the exact same piece of
information framed either positively or negatively (i.e.,
‘‘equivalence framing’’i) changes people’s decisions (see
Krishnamurthy et al.5 and Levin et al.15 for more details
on framing taxonomy). For example, people reported
higher intentions to get a flu vaccine when told it was
effective in 70% to 90% of cases compared to when told
it was not effective in 10% to 30% of cases6 and where
the risk of adverse side effects was described as not occur-
ring in 79,999 in every 80,0000 cases versus as occurring
in 1 of every 80,000 cases.11 Participants also judged posi-
tively framed statements about vaccine risks more plausi-
ble, they were more willing to share those and had a
more positive attitude toward vaccines than participants
who read negatively framed statements.16 Equivalence
framing can use percentages and complementary out-
comes as above or be more subtle by focusing on the

same outcome but using positive or negative verbal prob-
abilities (e.g., ‘‘a chance’’ v. ‘‘unlikely’’). Verbal probability
framing is especially interesting because health profession-
als use words more often than numbers to communicate
risks to their patients.17,18 This preference is reinforced by
regulations by the European Commission, which advises
drug manufacturers to use verbal labels in their leaflets
along with numerical ones.19 Although subtle, the verbal
framing effect is quite influential. For example, most of
the participants who read that a treatment had ‘‘a possibil-
ity’’ of being effective endorsed the treatment, whereas
only a minority did so when they read an equivalent but
negatively framed statement describing the treatment as
‘‘not certain’’ to be effective.20

Trust in health practitioners is well known to increase
patients’ adherence to their doctor’s advice21 and pro-
mote vaccination intention.22,23 Yet, its role within the
framing effect is not clear. The 2 main theoretical
accounts of the framing effects have different expectation
about the role of trust in the effect. Based on the ‘‘valence
as bias’’ account, which explains the effect as merely
valence induced,9,24,25 we could expect trust not to affect
the framing effect. According to this account, the valence
of a sentence varies on a positive-negative continuum
that automatically triggers an emotion in recipients,
which in turn shapes their preference. The valence of a
positively framed statement induces automatically a posi-
tive emotion that colors participants’ perception of that
option positively, whereas the valence of negatively
framed statements would automatically elicit a negative
emotion that would negatively distort their perception of
that option.9 As a result, people should be more willing
to accept a vaccine if the side effects are ‘‘unlikely’’ (posi-
tive framing) than if there is ‘‘a small possibility’’ of them
occurring (negative framing), whoever the speaker is. In
contrast, according to a pragmatic account, the trust-
worthiness of the speaker should moderate the framing
effect. According to this account, the framing effect
occurs through a more reflective route, in which the
frames implicitly convey an advice to the recipient.8,26,27

Statements have different layers of meaning: a semantic
meaning (of what is explicitly said) and a pragmatic
meaning (of what is implied but not explicitly said). The
pragmatic meaning of a statement often has a perlocu-
tionary function (to follow the Speech Acts terminology
of Austin28), which means that it intends to shape the
recipients’ behavior. The pragmatic message of a speaker
using a positive framing is to advise the recipient to select
that option, whereas the pragmatic message of a speaker
using a negative framing is more of a warning against
that option.20 Whether a recipient will take this advice
relies on the assumption that linguistic exchanges follow
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a wider social contract: communication partners are
direct, honest, and cooperative.29 It is well recognized in
the advice-taking literature: If one does not trust their
advisor, they are less likely to follow their advice.30,31

Hence, according to the pragmatic approach, trust will
moderate the framing effect, since framing given by
untrustworthy sources is expected to be less potent. A
study testing both the effect of valence and perceived
advice based on different framing (e.g., 20% of your cal-
ories intake v. 20% of your energy intake) found support-
ing evidence for both the framing as bias and the framing
as advice accounts, suggesting that valence and implicit
advice might work in tandem.27 However, the role of the
trustworthiness of the source may disentangle which
aspect of framing is most instrumental in decision mak-
ing. For the ‘‘framing as bias’’ account, trust is not an
essential ingredient for the effect, whereas for the ‘‘fram-
ing as advice’’ pragmatic account, trust is necessary.

Evidence converges to support that trust might indeed
moderate the framing effect. For example, while a cred-
ible source denying that vaccine risks exist (e.g., ‘‘there
are absolutely no risks’’) led to lower risk perceptions
than a statement acknowledging some risks (e.g., ‘‘the
risks are very low’’), the effect backfired when the source
was not credible.4 Evidence also shows that trust influ-
enced how participants perceived 2 mathematically
equivalent pieces of information. When 2 individuals
described a product they sold using different—but
equivalent—numerical frames (e.g., 70% lean v. 30%
fat), participants preferred to buy the product described
with a positive frame than the one described with a nega-
tive frame; however, this was less the case when the indi-
viduals describing their product were not trustworthy.8

In line with a pragmatic account, the framing effect was
weaker when speakers were untrustworthy than when
they were trustworthy, but supporting the framing as
bias, the framing effect still occurred nevertheless.

The possibility that trust moderates the framing effect
is especially plausible in a medical context, where trust is
potent in patients’ decisions because of their lack of
knowledge.21,32,33 While, on average, in the United King-
dom, people tend to trust their family physician and the
health care system in general,34 people’s levels of trust
vary to a great extent,21 creating the possibility that the
effects of real-life health messages would vary as well.
And, indeed, framing information regarding vaccines has
not always had the expected effect.35,36

Overview

In 4 experiments, we manipulated risk framing and the
trustworthiness of the source to test how trust might

moderate the framing effect on vaccination intention.
Our first experiment took place at the onset of the vacci-
nation program in the United Kingdom (December 21–
January 22) and the last one when about half of the UK
residents were vaccinated (May 2021; see Figure 1). We
expected that a trustworthy family physician, framing
positively the risk of adverse side effects would increase
vaccination intention compared with the same physician
framing the risk negatively. However, we expected that
the positive framing might backfire or have no effect
when given by an untrustworthy family physician. Across
studies, we controlled for participants’ initial levels of dis-
trust toward the health care system and beliefs in com-
mon COVID-19 misinformation.

Experiment 1

Method

Open science statement. The data and materials for all
the experiments are available on the Open Science
Framework (OSF): https://bit.ly/3lGHyNU.38 For
experiments 2 to 4, the preregistrations are also available.

Participants

Participants completed the study in December 2020 and
January 2021, at the onset of the UK vaccination pro-
gram, after the vaccinations had started and were being
rolled out to all the over-80s and some health care work-
ers. For this study, we aimed to gather data from at least
200 participants within a 36-d period through snowball
sampling and via the university psychology student pool
(in exchange for course credits). We recruited 231 partici-
pants, of whom 199 fully completed all of the experimen-
tal part. We excluded 8 cases in which the completion
time was less than 2.5 min, resulting in an analytical sam-
ple of 191 participants. According to a sensitivity analy-
sis, this gave 95% statistical power to detect a medium-
size effect of f = 0.26 (h2

p = 0.06) in a variance analysis
including main and interaction effects (a = 5%). The
characteristics of the sample are shown in Table 1.

Design, Materials, and Procedure

Participants completed the study online. Participants first
answered questions that measured their trust in the
health care system and the government along with their
beliefs and feelings about the COVID-19 pandemic. We
used the 9-item Distrust in the Healthcare System scale39

(e.g., ‘‘The healthcare system covers up its mistakes’’;
Cronbach’s a = 0.80) and 1 question about trust in the
government to manage the pandemic (i.e., ‘‘I believe that
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Figure 1 Evolution of the concerns about ‘‘COVID-19 vaccine side effects’’ in the United Kingdom based on the frequency of
Google search for the words ‘‘COVID-19 vaccine side effects’’ and timeline of the 4 experiments presented here.
[1] First UK vaccination. [2] Several European countries suspend the Oxford/AstraZeneca vaccine due to concerns over severe adverse side

effects. [3] The United Kingdom recommends alternative vaccines to Oxford/AstraZeneca for under-30s. The relative interest is operationalized in

terms of normalized search frequency where a value of 100 is the peak popularity for the search (maximal frequency) and 0 means there were no/

only a few searches for this term (null/close to null frequency). We used Google Trends on May 21, 2021, specifying searches for ‘‘COVID

vaccine side effects’’ in the United Kingdom from November 1, 2020, to May 5, 2021 (for more information about the uses of Google Trends in

Health research, see ref 37).

Table 1 Characteristics of the Participants in Experiments 1 to 4a

Characteristics of the Sample

Exp 1 (n = 191) Exp 2 (n = 453) Exp 3 (n = 451) Exp 4 (n = 464)

Gender, %
Women 68 69 70 71
Men 31 30 29 28
Nonbinary/other 1 1 1 1

Age, y (�x, s) 27.45 (11.34) 34.42 (12.35) 36.41 (13.40) 37.50 (13.55)
Ethnicity, %

White British/other 81% 83% 84% 88%
Black British/other 4% 4% 3% 2%
Asian British/other 6% 10% 9% 6%

Skills in English, %
Native/expert 44 90 99 95
Advanced 43 8 1 5
Intermediate 12 2 0.2 1
Beginner 1 0 0 0

Education
High school 19 20 23 22
Some college 29 24 17 18
Bachelor’s 35 39 37 37
Master’s or higher 15 15 19 21
Other forms of education 3 2 3 2

Received COVID-19 vaccine?, % (n)
Yes — 12 (53) 40 (178) 43 (200)
No — 88 (400) 60 (269) 53 (247)
Prefer not to say — — 1 (4) 2 (8)

aIn experiment 4, 16 participants (4%) did not report sociodemographic characteristics.
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the government is handling the pandemic well’’). We also
included 5 questions about health-related conspiracy the-
ory beliefs (e.g., ‘‘The spread of the virus is a deliberate
attempt to reduce the size of the global population’’;
Cronbach’s a = 0.80) and 3 questions measuring how
worried participants were about the pandemic (e.g.,
‘‘When it comes to the new coronavirus, I believe that we
are all in danger’’; Cronbach’s a = 0.59). For all of these
questions, participants responded on a 1 to 5 Likert-type
scale ranging from 1 = strongly disagree to 5 = strongly
agree, with 3 = neither agree nor disagree. The different
constructs were measured on separate pages and pre-
sented in a randomized order.

Participants were then randomly allocated to read 1 of
4 vaccination scenarios resulting from the crossing of 2
independent variables with 2 conditions each (Qualtrics
double-blind randomization): framing (positive [n = 95]
v. negative [n = 96]) and trustworthiness of the family
physician (trustworthy [n = 93] v. untrustworthy
[n = 98]). Participants imagined that they were attending
a regular checkup with their family physician and that
their family physician offered them a COVID-19 vaccine.
In the scenario, the family physician described the possi-
bility of experiencing adverse side effects from the vac-
cine as being ‘‘a small probability’’ in the negative
framing condition or as being ‘‘unlikely’’ in the positive
framing condition. The verbal probability ‘‘a small prob-
ability’’ attracts attention toward the outcome occurrence
(having adverse side effects) and is hence considered neg-
ative, whereas ‘‘unlikely’’ attracts attention toward the
complementary outcome (not having adverse side
effects40,41) and was hence considered positive.

The trustworthiness of the family physician was
manipulated through their social warmth and compe-
tence in the consultation, based on the dual account of
trust.42 We used an existing trust manipulation that was
found to be successful in the United Kingdom, where the
trustworthy family physician was warm (e.g., making fre-
quent eye contact) and competent (e.g., conducting the
examination well), whereas the untrustworthy family
physician was cold (e.g., making limited eye contact) and
incompetent (e.g., making mistakes in the examina-
tion).21 In the scenario, we also included a photo of the
family physician that showed a White man from the Chi-
cago Face database.43 The photo was either that of the
most or least trusted White men in the database.

At the end of the scenario, participants reported their
intention to be vaccinated on a 5-point Likert-type scale
ranging from 1 = No, I definitely do not want the vaccine
to 5 = Yes, I would definitely like the vaccine, with 3 = I
am not sure. The responses to this question were fairly
distributed, with 44% responding that they would prefer

not to have the vaccine (answers 1 or 2) and 39%
responding that they wanted it (answers 4 or 5) and 17%
not being sure.

After the vaccine scenario, participants reported on a
separate page the extent to which they trusted the family
physician, as a manipulation check. Participants rated
their trust in the family physician from the scenario on a
1 to 5 Likert-type scale (not at all, a little, a moderate
amount, a lot, and completely). Then, participants evalu-
ated the chance that a vaccine would cause adverse side
effects given that these were described as ‘‘unlikely’’ (the
positive framing condition) or as having ‘‘a small prob-
ability’’ (the negative framing condition). Participants
reported their judgment on a 0% to 100% slider scale.
They then answered some sociodemographic questions.
The trust manipulation was effective, and participants
rated that the 2 verbal probability statement conveyed a
similar probability (see Supplementary Materials on the
OSF).

Analyses

The effect of the framing and trust manipulation on vac-
cination intention were tested in a variance analysis using
framing and trust as between-subjects independent vari-
ables and vaccination as a dependent variable. We test
the robustness of the effects by repeating this analysis
together with relevant covariates for each study (e.g.,
COVID conspiracy beliefs).

Results

As shown in Figure 2, when the family physician was
trustworthy, participants reported greater intentions to
have the COVID-19 vaccine in the positive framing con-
dition compared with the negative framing condition
(green v. red), but the trend was the opposite when the
family physician was not trustworthy: participants
reported stronger intentions to have the vaccine when
the framing was negative compared with when it was
positive. This pattern is supported by the interaction
effect between framing and trust that we found in a var-
iance analysis, F(1, 190) = 11.35, P = 0.001,
h2

p = 0.06, while the main effect of framing and
trustworthiness was not statistically significant, F(1,
190) = 0.15, P = 0.90, h2

p \ 0.01, and F(1, 190) =
1.60, P = 0.21, h2

p = 0.01. When we repeated this
analysis with distrust in health care systems, beliefs in
health conspiracy theories, trust in government, and
worry about COVID-19 as covariates, we still found that
the interaction effect between framing and trust, and the
effect of trust, became statistically significant as well,
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F(1, 190) = 5.06, P = 0.026, h2
p = .03, and F(1,

190) = 9.80, P = 0.002, h2
p = 0.05. In addition, both

distrust in the health care system and beliefs in health
conspiracy theories predicted lower intentions to be vac-
cinated, F(1, 190) = 6.02, P = 0.015, h2

p = 0.03, and
F(1, 190) = 60.63, P \ 0.001, h2

p = 0.25.

Experiment 2

Experiment 2 was a preregistered replication of experi-
ment 1, conducted on a larger sample of UK residents.
The study materials were the same, except that we coun-
terbalanced the order of presentation of the individual
difference measures (before or after the vaccination sce-
nario) and included only the measure of individual differ-
ences that predicted vaccination intention in experiment
1 (distrust in the health care system and COVID conspi-
racy beliefs).

Method

Participants. We invited 450 UK residents to complete
the study on the Prolific platform, but 453 completed the
study fully. Prolific is a platform managing a large pool
of participants that delivers quality data.44 Participants
were paid £0.71 for a study with a median completion
time of 8 min (£0.60 fee and £0.11 bonus). None of the
participants completed the study in less than 2.5 min.

Participants’ characteristics are shown in Table 1. This
gave us a 99.96% power to identify an interaction effect,
framing 3 trust, of a similar size to study 1 (hp

2 = 0.06,
f = 0.25).

Design, materials, and procedure. Participants completed
the study on March 4, 2021, when adults older than 60 y
were invited to be vaccinated. Participants were ran-
domly allocated to 1 of 4 conditions from the 2 (framing:
positive [n = 226] v. negative [n = 227]) 3 2 (trust:
trustworthy [n = 227] v. untrustworthy [n = 226])
design. The experiment was the same as experiment 1
except for 2 changes. The study included the Distrust in
the Healthcare System and the COVID conspiracy beliefs
scales but not the measures of trust in the government
and COVID-19 worry because those did not predict vac-
cination intentions. We also amended the measure for
vaccination intention by adding a response option I have
already been vaccinated to the vaccination intention scale
that ranged from 1 = No, I definitely do not want the vac-
cine to 5 = Yes I would definitely like the vaccine. Of the
453 participants, 12% answered that they had already
been vaccinated (n = 53). Among unvaccinated partici-
pants, the reported vaccination intentions were fairly
high, showcasing the positive trend in support for the
vaccine while the rollout occurred.45 Only 18% of partici-
pants reported not wanting the vaccine (answers 1 or 2),
whereas 77% reported that they wanted it (answers 4 or

Figure 2 COVID-19 vaccination intentions depended on the way the risk of adverse effects was framed and the trustworthiness
of the speaker in experiment 1 (n = 191).
The horizontal line shows the mean, the central box shows the 95% confidence interval while the violin outline is the distribution, and the dots

are data points.
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5) and 6% reported that they were not sure. The trust
manipulation was effective, but participants rated that
the positively framed risk statement conveyed a higher
probability than the negative one, so we included subjec-
tive probability perception as covariate in the analyses
(see Supplementary Materials on the OSF).

Results. When the family physician was trustworthy,
participants reported a slightly greater intention to be
vaccinated in the positive framing compared with the
negative framing condition, and the opposite occurred
when the physician was untrustworthy (see Figure 3).
Despite the similarity to experiment 1, the interaction
effect was not statistically significant (see Table 2, model
1). Framing did not affect vaccination intentions either,
but trust did (see Table 2, model 1). Participants were
more likely to agree to have the vaccine when the family
physician was trustworthy than untrustworthy.

Furthermore, we reran the model while including par-
ticipants’ probability perceptions as a covariate, since
participants felt they were more at risk from the vaccine
in the positive framing condition (model 2). This analysis
produced the same conclusion, with an additional rela-
tionship between probability perception and vaccination
intentions (see model 2). Finally, in a third model, we
included participants’ levels of distrust in the health care
system and beliefs in health conspiracy theories. This
third model yielded the same pattern of findings (see
model 3).

Experiment 3

This preregistered experiment aimed to replicate experi-
ment 2 but with more variability in vaccination intention
to avoid a ceiling effect.

Method

Participants. A sample of 454 participants recruited via
Prolific completed the study and were paid £0.55 (med-
ian time: 6 min). Three cases in which the completion
time was less than 2.5 min were excluded. The remaining
sample of 451 is described in Table 1. This sample gave
us 75% power to detect an effect size that was 50%
smaller than the one observed in experiment 1, which
represented the average effect size between experiments 1
and 2 (hp

2 = .03, f = 0.125).

Design, materials, and procedure. Participants completed
the study in mid-April 2021, when the vaccination pro-
gram was progressing toward younger age groups, with
people aged 45+ y being invited. Participants were ran-
domly allocated to 1 of 4 conditions from the 2 (framing:
positive [n = 226] v. negative [n = 225]) 3 2 (trust:
trustworthy [n = 221] v. untrustworthy [n = 226])
design. The study replicated experiment 2, except for
slight variations in the vaccine scenario to ensure a better
distribution of answers. Importantly, we changed the
vaccination intention question and focused on whether

Figure 3 Vaccination intentions as a function of framing and trustworthiness of the family physician in experiment 2 (n = 453).
The horizontal line shows the mean, the central box shows the 95% confidence interval while the violin outline is the distribution, and the dots

are data points.
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participants wanted the vaccine now or if they preferred
to wait (and possibly have a different vaccine later). This
took into account the rising concerns surrounding the
potential adverse side effects of the Oxford/AstraZeneca
vaccine. These concerns manifested in a surge in Google
searches for ‘‘COVID-19 vaccine side effects’’ (Figure 1)
and reports of individuals willing to be vaccinated yet
refusing to have the Oxford/AstraZeneca vaccine.46 The
change in the measure was effective in providing a less
skewed distribution of answers. Of the 451 participants,
32% reported that they would rather wait (answers 1 or
2), 59% reported that they wanted the vaccine now
(answers 4 or 5), and 10% reported being unsure.

We also included a separate question about vaccination
status at the onset of the study, and participants who had
already had at least their first injection were instructed to
imagine that they had not done so yet. In the sample,
59.6% had not yet been vaccinated (n = 269), 39.5% had
already been (n = 178), and 0.9% preferred not to dis-
close this information (n = 4). The trust manipulation
was effective but also interacted with framing and vaccina-
tion status to determine subjective trust (see SM on OSF),
so we included vaccination status in our analyses. Further-
more, participants rated that the positively framed risk
statement conveyed a higher probability than the negative
one, so we included subjective probability perception as
covariate in the analyses (see OSF).

Results. We assessed the effect of framing and trust on
vaccination intention and found a main effect of trust
and an interaction effect between framing and trust.
However, on inspection of the data, it was clear that this
effect was qualified by an interaction with the partici-
pant’s vaccination status. To best account for the data,
we explored the expected effect of framing and trust as a
function of vaccination status, and we report in SM the

confirmatory analyses of the hypothesized effect, focus-
ing only on framing, trust, and their interaction.

On average, trustworthiness and positive framing led
to greater vaccination intention, but the 2 also interacted,
and the nature of this interaction depended on vaccina-
tion status. As shown in Figure 4, for participants who
were already vaccinated (top panel), the trustworthiness of
the physician also mattered, but the effect of framing did
not depend on it: vaccinated individuals reported greater
intentions to vaccinate when the framing was positive than
when it was negative. In contrast, in participants who were
not yet vaccinated (right panel), the framing effect was the
opposite in the trustworthy and untrustworthy conditions.
In unvaccinated individuals, the positive framing voiced
by a trustworthy physician backfired: unvaccinated partici-
pants reported greater intentions to be vaccinated based
on the negative framing than based on the positive framing
when the physician was trustworthy. Conversely, the posi-
tive framing voiced by an untrustworthy physician lead to
greater vaccination intention than the negative framing for
unvaccinated individuals. They were more convinced by
the positive framing of the untrustworthy physician than
by their negative framing.

In other words, for unvaccinated individuals, a trust-
worthy family physician stressing the risk of adverse side
effects using negative framing led to an increase in vacci-
nation intention (v. positive framing), whereas an
untrustworthy family physician using negative framing
(v. positive) led to a decrease in vaccination intention.
This difference in the effect of framing and trust as a
function of vaccination status was supported by a statis-
tically significant 3-way interaction effect (see Table 3,
model 1). Clearly, our participants who were yet to be
vaccinated (and who could possibly suffer from adverse
side effects) were more skeptical about the good inten-
tions of the warm and competent family physician (as
seen in their trust perception), especially when the

Table 2 Effect of Framing and Trust on COVID-19 Vaccination Intentions (Model 1) Together with Covariates: Probability
Perception of Side Effects (Model 2) and Personal Attitudes and Beliefs regarding Health Care (Model 3)

Model 1 Model 2 Model 3

F(1, 399) P h2
p F P h2

p F P h2
p

Framing 0.19 0.66 \0.01 0.52 0.47 \0.01 0.19 0.66 \0.01
Trust 9.66 0.002 0.02 9.60 0.002 0.02 13.45 \0.001 0.03
Framing 3 Trust 1.75 0.187 \0.01 0.40 0.53 \0.01 0.18 0.67 \0.01
Probability perception (covariate) 38.86 \0.001 0.09 38.86 \0.001 0.09
Distrust in health care (covariate) 32.85 \0.001 0.08
Health conspiracy beliefs (covariate) 78.66 \0.001 0.17

Note: The hypothesised Framing3Trust effect is shown in bold.
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physician stressed that adverse side effects were
‘‘unlikely’’ (v. ‘‘a small probability’’).

The results also show a main effect of trust (more
trust = greater vaccination intention) and a main effect
of vaccination status (vaccinated = greater vaccination
intention), whereas the effect of framing on its own was
not statistically significant. The same analysis including
participants’ probability perceptions, levels of distrust in
the health care system, and beliefs in health conspiracy
theories as covariates showed a consistent picture. The
effects were the same, with an additional effect of dis-
trust in health care and health conspiracy beliefs (Table
3, model 2).

Experiment 4

Results of Experiments 1 to 3 show that the interaction
pattern between framing and trust evolved based on
respondents’ vaccination experience. To examine the
effect of framing and trust, while minimizing the role of
experience, we replicated our study in a new hypothetical
context.

Method

Participants. We invited 470 participants from the
United Kingdom to complete the study on Prolific, and
471 participants started the study; of those, 7 did not
complete the main part fully and were excluded,

providing a sample of 464 participants. Participants were
paid £0.50 for completing the 5-min study. The sample is
described in Table 1. Participants who preferred not to
report their COVID-19 vaccination status (n = 8) or
those who did not answer that question (n = 9) were
not included in the analyses where vaccination status
was controlled for (n = 447 for those). A sample size of
464 gave us 77% power to detect an effect size that was
50% smaller than the one observed in experiment 1
(hp

2 = 0.03, f = 0.125).

Design, materials, and procedure. Participants completed
the study at the end of April 2021. The study replicated
experiment 3 but focused on a new antibiotic-resistant
bacteria instead of COVID-19. Participants were ran-
domly allocated to 1 of 4 conditions from the 2 (framing:
positive [n = 233] v. negative [n = 231]) 3 2 (trust:
trustworthy [n = 232] v. untrustworthy [n = 232])
design. The scenario was hypothetical yet realistic, with
the rise of antibiotic-resistant bacteria and the search for
vaccines against bacterial infections.47 The family physi-
cian appointment scenario was exactly the same, except
that at the end, the patient was offered a vaccine against
a hypothetical antibiotic-resistant ‘‘Zora’’ bacteria.
Responses were well distributed: 35% of the participants
reported that they would rather wait (answers 1 or 2)
and 44% said that they wanted the vaccine now (answers
4 or 5), while 21% reported being unsure. The trust

Figure 4 The effect of framing and trustworthiness on vaccination intention differed between participants who were vaccinated
and those who were not (experiment 3, n = 451).
The horizontal line shows the mean, the central box shows the 95% CI while the violin outline is the distribution, and the dots are data points.
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manipulation was effective to determine subjective trust,
and participants rated that the positively framed risk
statement conveyed a higher probability than the nega-
tive one (see OSF), so we included subjective probability
perception as covariate in the analyses.

Results. As shown in Figure 5, an interaction pattern
between framing and trust is visible: when the family
physician was trustworthy, participants reported greater
intentions to have the vaccine in the positive framing
condition than in the negative framing condition (green
v. red), but when the family physician was untrust-
worthy, the difference between the framing conditions
was close to nil. This trend was supported by a statisti-
cally significant interaction effect between framing and
trust after introducing the covariates probability percep-
tion and vaccination status (see Table 4, model 2). The
model also showed a main effect of framing and trust.
Participants also reported greater intentions to be vacci-
nated when the family physician was trustworthy (v.
untrustworthy) and when the risk of adverse side effects
was positively framed (v. negatively framed).

Meta-analyzing Results from Experiment 1 to 4

In experiment 1 and 4, we found the expected Framing 3

Trust interaction effect on vaccination intention. In experi-
ment 2, the effect was not statistically significant, whereas
in experiment 3, the effect was better explained by a 3-way
interaction. To assess the moderating role of trust in the
framing effect, we pooled the data of the 4 studies together
and conducted a meta-analysis of the framing effect with
trust as a moderator. The analysis including all of the

studies show high residual heterogeneity and no moderat-
ing effect. In experiment 3, the trend was opposite to that
of experiments 1, 2, and 4, because unvaccinated partici-
pants responded more positively to the negative framing of
risks (the statement that attracted attention to the risks), in
a context of heightened fears about the Astra-Zeneca vac-
cine. The inclusion of all of the studies, except the unvacci-
nated participants of experiment 3, showed a lower and
acceptable level of residual heterogeneity and a moderating
effect of trustworthiness on the framing effect. Based on
that meta-regression, the moderating effect of trustworthi-
ness on the framing effect was Cohen’s d = 0.42, 95% CI
[0.09, 0.75]; more specifically, when the physician was
trustworthy, the framing effect was Cohen’s d = 0.34, CI
[0.09, 0.75], and when the physician was untrustworthy,
the framing effect was Cohen’s d = 20.07, CI [20.31,
0.16]).

General Discussion

A rapid and massive uptake of vaccinations is necessary to
control and possibly eradicate epidemics. With the perceived
risk of adverse side effects being a key driver of vaccination
intention,48 it is critical to ensure the effective communica-
tion of those risks. In 4 experiments, we evaluated the effect
of framing the risk of adverse side effects positively or nega-
tively as a function of the trustworthiness of the person
communicating the risk. We expected and globally found
that, when communicated by a trustworthy physician, posi-
tive framing led to a greater vaccination intention than neg-
ative framing, whereas the effect was smaller or even
reversed when the physician was untrustworthy.

We evaluated whether people were more likely to
agree to be vaccinated when the risks of adverse side

Table 3 Effect of Framing, Trust, and Vaccination Status on COVID Vaccination Intention (Model 1), Together with
Probability Perception of Side Effects and Personal Attitudes and Beliefs regarding Health Care as Covariates (Model 2)

Model 1 Model 2

F(1, 446) P h2
p F(1, 446) P h2

p

Framing 3.61 0.058 0.01 3.77 0.053 0.01
Trust 45.97 \0.001 0.10 50.98 \0.001 0.11
Vaccination (yes/no) 10.45 0.001 0.02 5.03 0.025 0.01
Framing 3 Trust 4.71 0.03 0.02 7.86 0.005 0.02
Framing 3 Vaccination 0.74 0.39 \0.01 0.92 0.030 \0.01
Trust 3 Vaccination 7.43 0.007 0.02 6.87 0.009 0.02
Framing 3 Trust 3 Vaccination 5.71 0.017 0.01 4.52 0.034 0.01
Probability perception (covariate) 2.81 0.095 0.01
Distrust in healthcare (covariate) 26.86 \0.001 0.06
Health conspiracy beliefs (covariate) 24.86 \0.001 0.05

Note: The hypothesised Framing3Trust effect is shown in bold.
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effects from the vaccine were positively framed (‘‘they are
unlikely,’’ focusing attention away from their possible
occurrence) compared with negatively framed (‘‘there is a
small probability they will occur,’’ focusing attention
toward their possible occurrence). Consistent with the
‘‘implicit advice’’ pragmatic account of the framing
effect,8,20,26,27 we found that the effect of framing
depends on the trustworthiness of the speaker, but the
patterns were more complex than that. The interaction
pattern found on the COVID vaccination intention in
experiments 1 and 2 conducted before most people could
get vaccinated, and experiment 4, conducted on a
hypothetical vaccine, showed the classic and expected
framing effect in the trustworthy condition (i.e., positive
framing increased vaccination intention) and a null or
opposite tendency when the family physician was clearly

incompetent and socially detached. However, this pattern
evolved and seemed to wear off, with smaller differences
in experiment 2, when a large majority of people eagerly
waited for the COVID vaccine. The results of experiment
3 also supported the importance of the role of experience,
showing that the interaction pattern between trust and
framing depended on whether participants had received
the COVID vaccine or not. Specifically, unvaccinated
individuals reported greater vaccination intentions when
the risk of adverse effects was acknowledged using nega-
tive framing (i.e., ‘‘there is a small probability of adverse
side effects’’) than when they were positively framed (i.e.,
‘‘adverse side effects are unlikely’’). In that particular
group and context (unvaccinated individuals with a
heightened perception of risks), emphasizing that adverse
side effects were ‘‘unlikely’’ actually backfired compared

Figure 5 Vaccination intention for a hypothetical bacterial illness as a function of framing and trustworthiness of the family
physician in experiment 4 (n = 464).
The horizontal line shows the mean, the central box shows the 95% CI while the violin outline is the distribution, and the dots are data points.

Table 4 Framing and Trust Interacted to Affect Vaccination Intention for a Hypothetical New Illness in Line with a Pragmatic
Account of the Framing Effect (Experiment 4, n = 464)

Model 1 Model 2

F(1, 446) P h2
p F(1, 446) P h2

p

Framing 7.77 0.006 0.02 8.77 0.003 0.02
Trust 39.87 \0.001 0.08 37.05 \0.001 0.08
Framing 3 Trust 3.22 0.074 0.01 4.83 0.028 0.01
Probability perception (covariate) 4.39 0.037 0.01
Vaccination (yes/no; covariate) 16.07 \0.001 0.04

Note: The hypothesised Framing3Trust effect is shown in bold.
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with acknowledging that they had a ‘‘small probability’’
of occurring. In contrast, people who had already been
vaccinated showed the expected pattern, being more
likely to prefer vaccination based on the positive frame
than the negative one. This is consistent with past work
showing the negative effect of noncredible sources
strongly denying the existence of vaccine risks4 and the
positive effect of disclosing negative information on
trust.49 This finding adds to other ‘‘backfiring’’ interven-
tions, such as those in which debunking false information
led to an increase in belief in that misinformation.50 The
pattern of experiment 3 might be due to the heightened cli-
mate of concerns about the Oxford/AstraZeneca vaccine
at the time.46 The disclosure in the media that the Oxford/
AstraZeneca vaccine had worse adverse side effects than
expected may have increased participants’ vaccine risk per-
ception, fed conspiratorial beliefs that powerful institutions
hide the truth about vaccines, and eroded trust in health
practitioners promoting the COVID vaccine. Indeed, vac-
cine risk perception is linked with conspiratorial beliefs
and low trust in health professionals,23,51 although it is not
clear if conspiracy beliefs cause decrement in vaccination
intention or the other way around.52

Overall, our findings support that verbal framing
effects do not simply occur as an automatic emotional bias
in reaction to a frame9,24,25 but instead rely on a more
reflective and socially rooted pragmatic inference.20,26,40,53

Framing acts as an implicit advice, and therefore, theories
of framing have to further integrate people’s preferences
and experiences to account for the complex dynamics of
the advice taking beyond the logic of conversation: advice
given does not necessarily translate into advice taken. The-
ories of framing could rely further on the advice-taking lit-
erature.30 The advice-taking literature acknowledges the
importance of the trustworthiness of the advisor to
account for variation in advice taking but also clearly out-
lines the importance of people’s perception of the option
presented to them.30 Advice is more likely to be discounted
when it is given by someone untrustworthy31 or when it is
further away from one’s preference.54 Accordingly, the
effect of framing was weakened when participants were
uncertain and the source was untrustworthy (experiments
1, 2, and 4) or when participants had a strong preexisting
preference (experiment 2, when most people wanted the
vaccine), whereas the effect was even reversed when the
outcome was undesirable (for people who remained
unvaccinated at a time when vaccination was widely avail-
able in experiment 3). The classic framing effect seems to
reflect a situation in which people trust the source, experi-
ence high uncertainty, and have no clear preference.

Across experiments, the simple effect of verbal fram-
ing on vaccination intention (without interaction)

occurred only in the hypothetical context of experiment
4, again highlighting the role of knowledge and personal
preference and hinting that artificial tasks (where partici-
pants have no relevant knowledge) may magnify the role
of framing in decisions. Possibly, verbal risk framing is
less potent than attribute risk framing (which uses num-
bers with opposite outcomes, e.g., 1 in 10 people suffer
from adverse side effects v. 9 in 10 do not), but numerical
attribute framing has also yielded mixed results, with in
some cases positive framing having a positive effect5,6,11

and sometimes not.35,36 Furthermore, our results hint at
an explanation of the mixed findings, since the effect of
framing depends on the perceived trustworthiness of the
source and the perceived value of the vaccine. Null results
might have been found in cases where the information
provider was deemed untrustworthy (or trust perception
was split) or where attitudes were negative, whereas past
work demonstrating ‘‘classic’’ framing effects could occur
where the information provider was assumed to be trust-
worthy and the option appeared appealing to some extent.

Overall, our work highlights the importance of build-
ing trust in encouraging vaccination uptake consistently
with past work on trust in the health care system,55

health care professionals,56 and family physicians.33

Importantly, the effect of trust in our studies relies on a
strong manipulation of trustworthiness, in which a com-
petent and caring doctor is compared with a more distant
and incompetent doctor, but other factors may also play
a role in trust perception, like the belief that a doctor is
hiding their true nature. We successfully manipulated
trust through cues such as making eye contact (v. gazing
toward their computer), but this kind of manipulation is
culturally sensitive and might need to be adapted for cul-
tures in which eye contact may seem disrespectful.57

In addition, we can recommend positively framing the
risk of adverse side effects of vaccines when the source is
trusted and in a context without heightened fears. When
the speaker is trustworthy, framing the risk of side effects
in a positive way may help to reassure people about the
vaccine, but only if this is perceived as genuine. In a con-
text with heightened fears, this may backfire. When
sources are not trusted, negative framing may be a better
bet; it may not matter or have a positive effect. This
form of upfront communication may be perceived as
balanced and autonomy supportive, which was shown to
increase vaccination intention.58

Limitations

An important caveat when considering our data is that
we focused on hypothetical situations. The situations
were quite realistic (people were invited to be vaccinated
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at the time), but still, it is unclear whether people’s inten-
tion to be vaccinated would translate into actual beha-
viors. Furthermore, the trustworthiness of the personal
physician was manipulated via their competence and
warmth, but it is not clear which of these 2 dimensions
was most relevant in the interaction with framing. Are
people more likely to rely on someone’ advice because
they are competent or caring?

Overall, our findings show the major role of the social
context on (medical) decision making and the impor-
tance of tailoring risk communication as a function of
that social context. Positively framing the risk of adverse
side effects increased vaccination intentions when it came
from a trusted source, but this effect was reduced or even
reversed in situations in which the source was not trust-
worthy and when people experienced heightened worries
about risk.
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Note

i. In contrast to goal framing, where 2 frames do not focus on
the same information but 2 facets of the same situation, the
2 frames in equivalence framing must contain the exact same
information.
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