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ABSTRACT

Research has found that vaccine-promoting messages can elicit state reactance (i.e., negative emotions in
response to a perceived threat to behavioral freedom), especially among individuals with high trait
reactance (i.e, proneness to experiencing reactance). This can result in a lower willingness to accept
vaccines. We investigated whether inoculation against reactance - that is, forewarning individuals about
potentially experiencing reactance — can reduce the effects of trait reactance on vaccination willingness.
Participants (N =710) recruited through Facebook were randomly allocated to be either inoculated or
not. They were then shown a message promoting a fictitious vaccine, which included either a low,
medium, or high threat to freedom. Contrary to research on other health topics, inoculation was
ineffective at reducing state reactance toward the vaccination message. Inoculation also did not mitigate
the effects of trait reactance on vaccination willingness, and was even counterproductive in some cases.
High-reactant individuals were less willing to get vaccinated than low-reactant ones, especially at high
freedom threat. Conversely, high freedom threat resulted in increased vaccination willingness among
low-reactant individuals. Further research is needed to understand why inoculation against reactance
produces different results with vaccination, and to develop communication strategies that mitigate
reactance to vaccination campaigns without compromising the positive effects of vaccine recommenda-
tions for low-reactant individuals.

Introduction to vaccinate, possibly leading to the formation of negative
attitudes toward vaccines and eventual vaccination refusal. In
fact, individuals with high trait reactance have been found to
have more negative vaccine attitudes, lower vaccination inten-
tions, and a higher likelihood of having rejected vaccination in
both cross-sectional (Drazkowski & Trepanowski, 2022;
Finkelstein et al., 2020; Hornsey et al., 2018; Soveri et al,,
2020, 2023) and longitudinal studies (Soveri et al., 2023).
They have also been found less willing than low-reactant
individuals to change their position on getting vaccinated

Vaccine hesitancy poses a significant threat to global health by
increasing the risk of outbreaks of severe vaccine-preventable
diseases (WHO, 2019). Because of this, vaccine communica-
tors devote considerable effort to informing the public about
the benefits and safety of vaccines to encourage vaccine-
hesitant people to get vaccinated. However, such communica-
tion can fail because of psychological reactance. Psychological
reactance is a motivational arousal that people can experience

when they perceive that their freedom to make decisions is
limited or threatened (Brehm & Brehm, 1981; Rosenberg &
Siegel, 2018; Steindl et al., 2015). This can happen as a response
to recommendations, persuasion, rules, and regulations.
Reactance involves emotions (e.g., anger and frustration) and
cognitions (e.g., negative thoughts about the freedom threat)
that motivate people to regain their freedom, which can man-
ifest as noncompliance or opposing behaviors or attitudes.
Reactance can be considered both a state (i.e., a situational
experience of arousal in response to a perceived threat) and
a trait (i.e., propensity to experience state reactance; Rosenberg
& Siegel, 2018; Steindl et al., 2015).

Vaccine-promoting communication can be perceived by
some as infringing upon their autonomy to decide whether

when given information about the safety and benefits of the
vaccine (Soveri et al., 2023).

The negative consequences of reactance on the effectiveness
of health communication have stimulated research on ways to
mitigate it. For example, avoiding freedom-threatening lan-
guage, providing behavioral alternatives to choose between,
and formulating health messages as narratives have been
found to reduce state reactance toward health-promoting mes-
sages on topics such as physical exercise, healthy diet, alcohol
consumption, and smoking (Reynolds-Tylus, 2019; Rosenberg
& Siegel, 2018). However, less is known about decreasing
reactance toward vaccine-promoting messages. The existing
research has primarily compared levels of state reactance
between voluntary and mandatory vaccination. These studies
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indicate that presenting vaccination as mandatory - thus
restricting individuals’ freedom to choose to get vaccinated
or not — results in more state reactance than framing it as
voluntary (Betsch & Bohm, 2016; Sprengholz & Betsch, 2020;
Sprengholz et al.,, 2021, 2022). The more state reactance
a vaccine mandate triggers, the less willing the individual has
been found to accept the mandated vaccine (Sprengholz et al.,
2021). While examining how mandating vaccination affects
state reactance is informative for policy-making, communica-
tors also need to know how best to design vaccine-promoting
messages within the framework of established policies. In
a recent study, Soveri et al. (2023) found that emphasizing
that vaccination is voluntary (vs. no mention of voluntariness)
failed to mitigate the negative effects of trait reactance on
vaccination willingness.

Another technique that has been tested to prevent reactance
toward health-promoting messages is psychological inocula-
tion. Psychological inoculation involves warning individuals
about future attacks on their attitudes and beliefs to protect
them from persuasion (Compton, 2013). The technique is
commonly used in misinformation research and has been
found to be successful in making individuals more resistant
to persuasion and misinformation (Banas & Rains, 2010;
Lewandowsky & van der Linden, 2021). Inoculations have
two central aspects: a warning about future persuasion or
misinformation and a rebuttal explaining why the information
is misleading or false (Lewandowsky & van der Linden, 2021).
Inoculation activates cognitive processes, such as the forma-
tion of counterarguments, that motivate the individual to
protect their beliefs prior to encountering persuasive attempts
or misinformation.

The concept of threat is at the core of both psychological
inoculation theory and psychological reactance theory, as both
inoculation and reactance are thought to elicit resistance to
persuasion by increasing the perceived threat of an external
persuasive message (Compton, 2021; Richards et al., 2017).
However, instead of building resistance toward external mes-
sages, inoculation against reactance involves making indivi-
duals resistant to their own internal reactions, thereby
decreasing their resistance toward the external persuasive mes-
sage (Richards & Banas, 2015; Richards et al., 2017). More
specifically, the inoculation is expected to elicit the perception
that the individuals’ own reactance poses a threat to them. This
perception can help people create resistance toward reactance,
ultimately preventing the reactance from increasing the per-
ceived threat of the subsequent persuasive message. Thus, an
inoculation against reactance involves a warning that what
follows might cause reactance and an explanation of why not
to become reactant (Richards & Banas, 2015).

Experimental studies have shown that inoculation is effec-
tive in decreasing state reactance toward messages that pro-
mote reduced consumption of alcohol (Richards & Banas,
2015; Richards et al., 2017), soft drinks (Richards et al,,
2017), and e-cigarettes (Clayton et al., 2023) by reducing the
perceived threat of the messages. However, results are more
mixed concerning whether the reduced state reactance trans-
lates into higher intentions to engage in the promoted beha-
viors. In the studies by Richards et al. (2017) and Richards and
Banas (2015), inoculation led to lower intentions to drink

alcohol and soft drinks. In contrast, the inoculation in the
study by Clayton et al. (2023) did not affect intentions to use
e-cigarettes, although it successfully reduced state reactance
and the perceived threat of the health message. Furthermore,
comparing messages with low and high freedom threat,
Richards et al. (2017) found that inoculation was successful
only when freedom threat was low. They also demonstrated
that inoculation against reactance can backfire and cause
increased reactance if the inoculation elaborates on the threat
of reactance and therefore is perceived as a freedom threat
itself.

To the best of our knowledge, only one study has investi-
gated inoculation in relation to trait reactance. This study
showed that individuals with high trait reactance perceived
a message that encouraged safe-sex behaviors as a threat to
their freedom, regardless of whether the message was formu-
lated to pose a low or high freedom threat (Richards et al,,
2021). Inoculation successfully reduced the perceived threat of
the low-threat message for these individuals, but was ineffec-
tive for the high-threat message. In contrast, individuals with
low trait reactance perceived the low-threat message to pose
a small threat even without inoculation, and inoculation suc-
cessfully reduced the perceived threat of the high-threat mes-
sage. Trait reactance thus predicts the perceived threat of
health-promoting messages and seems to moderate the effec-
tiveness of inoculations.

The present study

The novel contribution of the present study is to extend the
research on inoculation against reactance to the field of vacci-
nation. Drawing on psychological reactance theory and psy-
chological inoculation theory, we investigated whether
inoculation against reactance can reduce state reactance to
vaccine communication among individuals with high trait
reactance and increase their vaccination willingness and recep-
tiveness to information about vaccines. We examined this at
three different levels of threat (low, medium, and high) to
participants’ freedom to choose whether to accept a vaccine
in a fictitious vaccination campaign. The study, including the
research hypotheses, was preregistered at the Open Science
Framework (OSF; https://osf.io/wka5c). We expected that
high-reactant individuals would report more state reactance
and lower willingness to get vaccinated (H1) and that the effect
of trait reactance on state reactance and vaccination willing-
ness would be larger when the threat to freedom in the leaflet
was larger (H2). We hypothesized that inoculation would
mitigate the effect of trait reactance (H3). Lastly, we expected
that high-reactant individuals would change their vaccination
willingness less after receiving information about the vaccine
compared to low-reactant individuals (H4).

Materials and methods
Participants

Participants were recruited through a Facebook post marketed
to adult (18-year-olds and older) Facebook users in Finland.
The post contained a link to the online survey and was


https://osf.io/wka5c

marketed between September 18th and 20th, 2023. The post
reached 33,986 individuals, of whom 1100 (3.2%) clicked the
link. The final sample consisted of the 710 (64.5%) individuals
who completed the whole survey and answered the attention-
check questions correctly. Of these, 615 (86.6%) were women,
85 (12.0%) were men, and 10 (1.4%) reported their gender as
other than male or female or did not want to report their
gender. The mean age of the sample was 49.84 (SD =13.38,
range = 18-84). Most participants had a bachelor’s
(n =235, 33.1%) or master’s (n =234, 33.0%) degree as their
highest level of education.

The study was approved by the Ethics Committee for
Human Sciences at the University of Turku (reference: 29/
2023). All participants provided their electronic informed con-
sent before participating in the study. They did not receive any
compensation for their participation.

Procedure

The procedure is shown in Figure 1. After giving informed
consent, participants were asked to provide demographic
information (i.e., gender, age, and level of education). They
were then presented with a short text asking them to
imagine that a novel (fictitious) virus causing “green
fever” is spreading across the world and that the disease
can be serious to those infected. After this, participants
randomly received either an inoculation text or no text.
They were then randomly presented with one of three
leaflets including information about a fictitious vaccination
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campaign with different levels of threat to participants’
freedom to choose to vaccinate or not (low, medium, or
high). After this, participants received an attention check
question (see, Supplementary Material) as well as questions
about their emotional response to the leaflet (state reac-
tance) and their willingness to get vaccinated with the
vaccine in question. Following this, participants received
information about the vaccine that was created to mimic
that of real vaccines, and they were presented another
attention check question. Participants were then again
asked about their willingness to get vaccinated. Trait reac-
tance and vaccine attitudes were randomly measured either
directly after the demographic questions or at the end of
the survey. The median time to complete the study was
5.90 minutes.

Materials

Inoculation

The inoculation text presented to half of the sample
included the two key elements of inoculations against reac-
tance - a warning about reactance and an explanation of
why not to become reactant - and was based on an inocu-
lation used in previous research (Richards et al. (2017);
Experiment 2). The inoculation read as follows: “The fol-
lowing texts may contain strong language. Some may feel
that the text is an attempt to limit their freedom to make
their own decisions. Try not to let this affect your

Informed consent
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Made-up disea

introduced
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/\

No inoculation message
(n =349)

Inoculation message
(n=361)

Medium threat leaflet
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Low threat leaflet
(n=108)
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(n=114)
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Figure 1. Experiment flow demonstrating the procedure and allocation of experimental conditions.
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Table 1. Presented information about the vaccination campaign in leaflets with low, medium, and high threat to freedom.

Threat to freedom

Leaflet text

Low POSSIBILITY TO BE VACCINATED AGAINST GREEN FEVER

The authorities inform that vaccines are now available to anyone who wants them. An information campaign is currently ongoing to inform
people that they can receive the vaccine if they wish. A vaccination appointment will be offered to everyone by text message, but you can
leave the appointment unused if you wish. The decision is entirely up to you.

Medium VACCINATE YOURSELF AGAINST GREEN FEVER

The authorities recommend vaccination to everyone to stop the spread of the virus. A vaccination campaign is ongoing, encouraging
everyone to get vaccinated. Everyone will receive a vaccination appointment by text message. It is recommended that also you take the

vaccine.
High

TAKE RESPONSIBILITY AND GET VACCINATED AGAINST GREEN FEVER

The authorities are demanding that everyone takes responsibility for preventing the spread of the virus! The authorities have launched
a vaccination campaign to ensure that everyone is vaccinated against green fever. You too must take responsibility and get vaccinated. You
will be booked for a vaccination appointment and informed by text message. Follow the instructions given and take the vaccine as scheduled.

The texts were presented in Finnish. The Finnish texts can be found in Table S2.

judgment. The message of the text may be good and con-
tain important information, although it is presented in
a way that may arouse negative feelings, such as anger.”

Threat to freedom

The three leaflets about the fictitious vaccination campaign
were formulated with three different levels of threat to parti-
cipants’ freedom to choose to get vaccinated or not: low,
medium, and high (Table 1). Prior to the actual data collection,
we conducted a pilot study that showed that the leaflets elicited
different levels of perceived threat in the expected direction
(see, Supplementary Material).

Vaccine information

All participants were provided with the same fictitious infor-
mation on the safety and efficacy of the vaccine and the
severity ~of the vaccine-preventable disease (see,
Supplementary Material). The information described the
benefits of the vaccine to outweigh the risks.

Measures

Trait reactance

Trait reactance was measured with the Hong Psychological
Reactance Scale (HPRS; Hong & Page, 1989). Of the 14 items
that are included in the scale, we presented nine that have been
shown to result in a satisfactory one-factor solution in Finnish
samples (Waris et al., 2021). Participants responded to the items
on a scale from 1 (completely disagree) to 5 (completely agree). We
assessed the fit of the one-factor solution using confirmatory
factor analysis (CFA; see, the Results section). Factor scores were
retrieved from the CFA and used as the measure of trait reactance
in subsequent analyses. A higher HPRS score indicates higher trait
reactance.

State reactance

To measure how much state reactance the leaflet elicited, we used
the question and the item “frustrated” from the Epistemic
Emotions Scale (Pekrun et al., 2017) along with two additional
items: “angry” and “irritated.” Participants were asked to indicate
the strength with which they experienced each emotion when
reading the leaflet. Responses were provided on a 5-point scale
(1 =not at all; 5=very strong). The responses to the three items
were averaged for the analyses (Cronbach’s alpha =.90).

Vaccination willingness

Willingness to get vaccinated with the fictitious vaccine was
measured with the question “How willing would you be to
get the vaccine mentioned in the leaflet if it were real?.”
Response alternatives ranged from 1 (not at all willing) to
5 (very willing). Participants completed this question at two
time points; once after the leaflet (T1) and once after the
information about the vaccine and the disease (T2).
A change score was calculated by subtracting vaccination
willingness at T1 from that at T2 (i.e., a positive score
indicates increased willingness).

Vaccine attitudes

Vaccine attitudes were measured with the 5C scale (Betsch
et al.,, 2018), which consists of five statements measuring
vaccine confidence, convenience, complacency, calculation,
and collective responsibility. Participants indicated their
agreement with the statements on a scale ranging from 1
(strongly disagree) to 7 (strongly agree).

Statistical analyses

The data that support the findings of this study, as well as
R code for analyses, are openly available at OSF (https://osf.io/
ybh8c/). R version 4.2.2 (R Core Team, 2022) was used for all
analyses. The lavaan package version 0.6.15 (Rosseel, 2012)
was used for the CFA.

Results
Descriptive information

Participants’ mean trait reactance (averaged over the nine items)
was 2.48 (SD =0.81; scale range 1-5; Figure S3). The mean state
reactance  that the leaflets  elicited was 1.77
(SD = 0.98; scale range 1-5; Figure S4). Participants’ mean vacci-
nation willingness was 3.51 (SD = 1.39; scale range 1-5) at T1 and
3.75 (SD =1.38) at T2. A paired samples ¢ test showed that the
increase in vaccination willingness was statistically significant,
1(709) = 9.45, p <.001, Cohen’s d = 0.36. Vaccination willingness
at T1 and T2 is presented by level of trait reactance, inoculation,
and threat to freedom in Figure 2. Response distributions for all
items are presented in Tables S3 and S4.


https://osf.io/ybh8c/
https://osf.io/ybh8c/
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Figure 2. Mean vaccination willingness and standard error at T1 and T2 by level of trait reactance (dichotomized as high [average HPRS raw score > 3; n =199, 28.0%]
and low [average HPRS raw score < 3; n =511, 72.0%]), inoculation (no; yes), and threat to freedom (low; medium; high). The figure includes the total sample, and
therefore, ceiling effects suppress the change in vaccination willingness, especially among low-reactant individuals. Change in willingness is better visualized in figure
S5, from which individuals with the highest possible willingness at T1 have been removed.

Preliminary analyses

The CFA showed that the one-factor solution for the HPRS
scale suggested by Waris et al. (2021) fit the data well when
including two residual correlations between indicators,
¥*(25) = 150.89, CFI=.977, TLI=.967, RMSEA = .084; 90%
CI[.072, .097], SRMR =.046 (Table S5). One-way ANOVAs
with group (six levels; 2 [inoculation] x 3 [threat to freedom])
as independent variable and the HPRS and the 5C variables as
dependent measures did not show any statistically significant
differences between groups, indicating that the groups were
balanced on trait reactance and vaccine attitude (Table S6).

Main analyses

To investigate our hypotheses, we ran three linear regression
analyses with state reactance, vaccination willingness at T1, and
change in vaccination willingness between T1 and T2 as out-
comes, respectively. All analyses included trait reactance, inocula-
tion (no; yes), and threat to freedom (low; medium; high) as
predictors, including their interaction terms. For threat to free-
dom, the contrasts were coded so that each level of threat was
compared to the preceding level (i.e., medium vs. low, high vs.
medium). VIF and tolerance values suggested no multicollinearity
between predictors.

H1 received support, as participants with higher trait
reactance reported significantly more state reactance and
lower willingness to get vaccinated at T1 compared to those
with lower trait reactance (Table 2). In line with H2,
statistically significant interactions showed that the effect
of trait reactance on state reactance and T1 vaccination
willingness was stronger in the group that had received
the high-threat leaflet compared to the group that had
received the medium-threat leaflet. For state reactance,
the high-threat leaflet resulted in a significantly higher
state reactance compared to the medium-threat leaflet,
and the difference between the leaflets increased as trait
reactance increased (Figure 3; Panel A). For T1 vaccination
willingness, the high-threat leaflet resulted in lower

vaccination willingness than the medium-threat leaflet
among participants with higher trait reactance, but higher
vaccination willingness among participants with lower trait
reactance (Figure 3; Panel B). There were no significant
differences between the low- and medium-threat leaflets.
Contrary to H3, inoculation was not a statistically signifi-
cant predictor in any of the analyses.

In the regression analysis with change in vaccination willing-
ness as outcome (i.e., the difference between T1 and T2), we
excluded those participants who reported their T1 vaccination
willingness to be 5 (the maximum score possible; n = 195, 27.5%).
This decision was preregistered and made to avoid ceiling effects,
as we expected a positive change in vaccination willingness due to
the vaccine information being framed to promote vaccination. In
support of H4, participants with higher trait reactance changed
their vaccination willingness significantly less between T1 and T2
than those with lower trait reactance. Furthermore, participants
who had received the high-threat leaflet reported a larger positive
change than those who had received the medium-threat leaflet
(Figure 3; Panel C).

Post-hoc analyses

Although the vaccine information presented to the partici-
pants promoted vaccination, some individuals changed their
willingness to get vaccinated in the negative direction after
having read it. To explore whether inoculation was related to
the direction of the change in vaccination willingness, we
coded a variable with the categories positive (vaccination
willingness higher at T2 than T1), negative (vaccination will-
ingness lower at T2 than T1), and no change (vaccination
willingness same at both T1 and T2). We conducted a chi-
square test of independence including this categorical vari-
able and inoculation (no; yes). The relationship between the
variables was statistically significant, y* (2) = 6.96, p =.030.
A negative change was significantly more common among
participants who received the inoculation (7.2%) compared
to those who did not (2.9%; Figure 4). The inoculated
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Table 2. Results from regression analyses.

Outcome variable Predictor B SE t p
State reactance® Trait reactance 0.45 0.03 14.11 <.001
Inoculation -0.08 0.06 1.22 223
Threat to freedom 1 0.12 0.08 1.62 .106
Threat to freedom 2 0.56 0.08 7.14 <.001
Trait reactance*Inoculation —-0.03 0.06 0.42 676
Trait reactance*Threat to freedom 1 0.08 0.08 1.04 297
Trait reactance*Threat to freedom 2 0.18 0.08 2.37 .018
Inoculation*Threat to freedom 1 0.12 0.15 0.81 420
Inoculation*Threat to freedom 2 0.01 0.16 0.09 928
Trait reactance*Inoculation*Threat to freedom 1 0.02 0.15 0.12 .907
Trait reactance*Inoculation*Threat to freedom 2 -0.11 0.16 0.71 A77
T1 vaccination willingness® Trait reactance —-0.52 0.03 16.03 <.001
Inoculation 0.00 0.06 0.07 943
Threat to freedom 1 0.08 0.08 1.01 312
Threat to freedom 2 -0.12 0.08 1.55 122
Trait reactance*Inoculation 0.11 0.07 1.73 .084
Trait reactance*Threat to freedom 1 0.11 0.08 1.45 148
Trait reactance*Threat to freedom 2 -0.18 0.08 2.31 .021
Inoculation*Threat to freedom 1 -0.10 0.16 0.63 533
Inoculation*Threat to freedom 2 0.07 0.16 0.45 654
Trait reactance*Inoculation*Threat to freedom 1 -0.12 0.15 0.79 429
Trait reactance*Inoculation*Threat to freedom 2 0.18 0.16 1.12 261
Change in vaccination willingness between T1 and T2¢ Trait reactance -0.12 0.05 2.50 .013
Inoculation -0.16 0.10 1.63 .104
Threat to freedom 1 -0.15 0.12 1.23 219
Threat to freedom 2 0.30 0.12 2.52 .012
Trait reactance*Inoculation -0.05 0.10 0.52 .600
Trait reactance*Threat to freedom 1 0.02 0.12 0.21 .830
Trait reactance*Threat to freedom 2 —-0.07 0.12 0.57 .566
Inoculation*Threat to freedom 1 0.02 0.24 0.07 945
Inoculation*Threat to freedom 2 -0.01 0.24 0.04 .966
Trait reactance*Inoculation*Threat to freedom 1 0.26 0.23 1.12 262
Trait reactance*Inoculation*Threat to freedom 2 -0.38 0.24 1.57 116

B = Standardized beta. Inoculation = Yes vs. No. Threat to freedom 1 = Medium vs. Low. Threat to freedom 2 = High vs. Medium. Bolded lines are statistically significant
at p < .05. “adjusted model R? = .29. Padjusted model R? = .27. “adjusted model R> = .02. Larger values in the variable for change in vaccination willingness indicate

more positive change.

participants who changed their vaccination willingness in the
negative direction did not significantly differ from the rest of
the inoculated ones with regard to demographic variables
(gender, age, and education), trait reactance, and vaccine
attitudes (see, Supplementary Material for statistical informa-
tion about these analyses).

Discussion

In the present study, we investigated whether inoculation
against reactance can reduce state reactance to vaccine-
promoting messages among high-reactant individuals and
increase their vaccination willingness and receptiveness to
vaccine information. We examined this at different levels of

O

State reactance
w B [6,]
B [6)]

N
N
'

T1 vaccination willingness
w

=t
'

-2

Change in vaccination willingness

a6 1 3 ;
Trait reactance (factor scores)

0

Trait reactance (factor scores)

-1 0 1 2
Trait reactance (factor scores)

i 2

Threat — Low —— Medium —= High

Figure 3. Effects of trait reactance and threat to freedom on state reactance (Panel A; N =710), T1 vaccination willingness (Panel B; N = 710), and change in vaccination
willingness between T1 and T2 (Panel C; n=515). Higher numbers indicate higher trait reactance, higher state reactance, larger vaccination willingness, and larger
increase in vaccination willingness. Responses have been vertically jittered to facilitate interpretation.
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Figure 4. Percentage of individuals who changed their vaccination willingness between T1 and T2 in the negative or positive direction, or who did not change their

willingness, by inoculation (no; yes).

threat to freedom by presenting participants with a leaflet
about a fictitious vaccination campaign with a low, medium,
or high level of freedom threat. The results showed that inocu-
lation against reactance was ineffective in reducing state reac-
tance to the message and preventing the negative effects that
trait reactance had on vaccination willingness and receptive-
ness to vaccine information. Although all vaccine messages
were formulated to mimic real vaccines and diseases,
a limitation of the present study is that the vaccination cam-
paign was fictitious, and the reactions to the campaign may
therefore differ from those in real life. Furthermore, the study
did not include a measure of inoculation threat, making it
difficult to determine whether the inoculation message failed
to create the intended perception of reactance as a threat, or if
the message successfully induced this perception, but that this
did not reduce resistance toward the vaccine-promoting mes-
sage. When generalizing the results, it should be kept in mind
that the data collection was conducted on Facebook and thus
only included social media users Also, women and highly
educated individuals were overrepresented in the sample
(87% women, 33% bachelor’s degree, 33% master’s degree;
corresponding percentages in the Finnish population are
51%, 13%, and 11%, respectively; Statistics Finland, 2024a,
2024b). However, demographics such as gender and education
have been found not to influence the effectiveness of inocula-
tion (Roozenbeek et al., 2020).

In line with previous studies that have linked trait reactance
to more negative vaccine attitudes, lower vaccination inten-
tions, and past vaccine rejection (Drazkowski & Trepanowski,
2022; Finkelstein et al., 2020; Hornsey et al., 2018; Soveri et al.,
2020, 2023), participants with high trait reactance reported
higher state reactance to the vaccine-promoting message and
lower willingness to receive the vaccine than low-reactant
participants at all levels of message threat. The relationship
between trait reactance and vaccination willingness was strong
(standardized b = -.52) even when controlling for other vari-
ables. We also replicated the results by Soveri et al. (2023), who
found that high-reactant individuals changed their stance on
vaccination less than low-reactant individuals after learning
about the benefits and safety of the vaccine. The results thus

suggest that trait reactance can have a considerable negative
impact on how vaccination campaigns are received.

Contrary to our prediction and previous research
(Clayton et al., 2023; Richards & Banas, 2015; Richards
et al, 2017, 2021), we did not find inoculation against
reactance to be effective at reducing state reactance or
increasing willingness to engage in the promoted health
behavior, although our inoculation text was nearly identical
to one that has been employed successfully in previous
studies (Richards et al., 2017, 2021). In contrast to prior
research, the health topic in the present study was hypothe-
tical, which may account for the discrepancies between the
findings. Furthermore, the present study is the first to test
inoculation against reactance toward vaccine-promoting
messages. It has been shown that vaccination is
a challenging topic for “conventional” inoculation research
(i.e., inoculation against external messages). In a recent study
in a sample of predominantly vaccine-positive individuals,
Banas et al. (2023) showed that inoculation successfully
protected individuals from anti-vaccination propaganda,
but not by increasing motivation to protect already held
beliefs, as individuals were highly motivated to protect
their beliefs regardless of inoculation. In other words, the
inoculation proved to be effective, but not through the
expected mechanism, potentially due to the polarized nature
of the vaccination topic. Concerning inoculation against
reactance, Richards et al. (2017) speculated that some health
topics might inherently be perceived as more freedom-
threatening than others, and that this can increase the risk
that reactance inoculations themselves are perceived as free-
dom-threatening. Inoculation interventions have also been
found to be perceived as more manipulative than debunking
interventions presented after misinformation or persuasion
attempts (Bruns et al., 2023). Considering the polarized and
politicized debate on vaccination, and the existence of vac-
cine mandates, it is possible that vaccination is perceived as
a freedom-threatening topic. This could increase the risk that
reactance inoculations are perceived as manipulative and
render them less effective. Our post-hoc analysis even sug-
gested that the inoculation backfired for some participants,
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as the inoculated participants were more likely than the
uninoculated ones to lower their vaccination willingness
after receiving information about the vaccine. Future
research should investigate the relevance of the inherent
threat of different health topics for inoculation against reac-
tance, as well as examine the conditions under which inocu-
lation could be effectively applied within the vaccination
context. For example, Amazeen et al. (2022) have shown
that generic inoculations (including only a warning) can be
more effective than specific inoculations (including both
a warning and a refutation) when preexisting attitudes are
negative. It has also been shown that inoculation against
reactance triggers both affective (i.e., fear) and cognitive
(i.e., the formation of counterarguments) responses to threat
and that these have opposing mediating effects on how the
subsequent health message is perceived (Richards & Banas,
2018). A greater affective response can lead to more negative
perceptions of the message, whereas a greater cognitive
response can result in more favorable ones. Future research
could therefore examine generic inoculations against reac-
tance and formulate inoculation messages to inhibit affective
and promote cognitive responses. This might be particularly
important for high-threat health topics.

In the present study, high-reactant participants reacted espe-
cially negatively when the vaccination campaign message was
framed to pose a large threat to freedom. For low-reactant indi-
viduals, the differences in vaccination willingness between the
threat framings were smaller, and the high-threat message even
resulted in a higher willingness to vaccinate than the medium-
threat framing. Similar results were obtained in a previous study
with a similar design (Soveri et al., 2023). Low-reactant partici-
pants in that study became more willing to get vaccinated after
receiving vaccine information when the vaccination was framed
as mandatory, whereas high-reactant participants did not change
their stance on vaccination. Taken together, these two studies
suggest that mandatory vaccination, or messaging that poses
a high threat to freedom, can have positive effects for low-
reactant individuals, but negative for high-reactant ones.

Contrary to expectations, the low-threat message did not
mitigate the effects of trait reactance compared to the medium-
threat message. This is also in line with the study by Soveri
et al. (2023). Highlighting voluntariness does thus not seem
superior in mitigating reactance compared to recommending
vaccines. This may be due to the fact that both studies were
conducted in a context where no vaccines are mandatory for
the general population, thereby leading to vaccine recommen-
dations being interpreted as voluntary by default. The effec-
tiveness of messages of this type might depend on the vaccine
policies in place.

While strong recommendations and mandatory vaccina-
tion might increase vaccination willingness among those less
prone to experience reactance, finding ways to mitigate
reactance is important for ensuring successful vaccination
campaigns and high vaccine uptake. Reactance can have
consequences that extend beyond willingness to accept the
targeted vaccine, as experimental research has found that
vaccine-promoting messages that induce state reactance
lower intentions to accept other (unmentioned) vaccines
and decrease willingness to engage in other health-

protecting behaviors (Sprengholz et al., 2021). Future
research should investigate how to balance messaging to
maximize vaccine uptake. In particular, solutions are needed
to mitigate the negative effects of high trait reactance on the
effectiveness of vaccination campaigns without sacrificing
the positive effects that vaccine recommendations have for
low-reactant individuals.
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