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Rates of flu vaccination among healthcare professionals often remain lower than recommended guidelines. We
tested whether autonomy-supportive communication styles could improve the effectiveness of statements
seeking to promote professionals’ flu vaccination uptake. A pilot study established that statements presented in
an autonomy-supportive communication style (i.e., upholding freedom of choice) posed a significantly lower
threat to freedom compared to equivalent statements presented in a controlling communication style
(i.e., thwarting choice by implying obligation). The main experiment examined the impact of these two
communication styles on healthcare professionals’ behavioral intentions to vaccinate against the flu. Results
replicated the dampening effect of autonomy-supportive communication style on perceived threat to freedom.
Crucially, only autonomy-supportive communication styles led to a significant increase of behavioral
intentions to vaccinate. Furthermore, this effect was moderated by motivational regulations (measured by
the Treatment Self-Regulation Questionnaire for Flu; TSRQ-flu scale): it was strongest for those who tended to
see flu vaccination as unimportant and unconnected with their internal values (low autonomous regulation),
those who tended not to see vaccination as an act that would give them pride or reduce guilt (low introjection) or
who tended to be unwilling to act to get vaccinated (high amotivation). Implications for future policy or
institution-led communication campaigns are discussed.

Public Significance Statement

The present study found that autonomy-supportive communication styles (e.g., “Consider having the flu jab”) can
be more effective than controlling communication (e.g., “Make sure you have the flu jab”) to boost hesitant
healthcare professionals’ intentions to vaccinate against seasonal flu, particularly among those who reported not
vaccinating during the previous flu season. These findings are important for communication campaign managers
and policy-makers seeking to increase vaccination uptake among healthcare professionals, as they indicate that
framing messages around choice rather than obligation may be a more effective way to increase uptake.
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Influenza (flu) is a highly infectious virus that poses a serious threat
to life, causes excess mortality, and can lead to other long-term health
complications. The World Health Organisation listed a flu pandemic as
one of the top 10 global health threats (World Health Organization,
2019). Although global populations are currently gripped by the
Coronavirus Disease 2019 (COVID-19) pandemic, the risk of a flu
pandemic or localized epidemics remain. During the 2018/2019 flu
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season, the United Kingdom (U.K.) reported 5,000 flu-related hospital
admissions and approximately 1,031 acute respiratory illness outbreaks
in closed settings such as care homes, hospitals, and schools (Public
Health England [PHE], 2019). Additionally, excess all-cause deaths
were seen for the UK’s 2019/2020 flu season, prior to the circulation of
COVID-19 (Public Health England, 2020).

To reduce the risk of catching or spreading the highly infectious
flu virus, in healthcare settings, at-risk groups such as healthcare
professionals are advised to get the annual flu vaccine (National
Health Service Choices, 2019; World Health Organization, 2015).
Common strategies used to encourage vaccine uptake include
informational and educational campaigns. However, despite annual
immunization campaigns, coverage rates for healthcare profes-
sionals remain lower than recommended guidelines. For example,
in the U.K. only 52% of National Health Service (NHS) Trusts'

! An NHS Trust is an organisational unit of healthcare providers such as
hospitals, and patient services within the community (National Health
Service Digital, 2020).
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achieved the 75% flu vaccine coverage target during the 2018/2019
flu season (range: 37%-95%; PHE, 2019). Moreover, campaigns
aimed at healthcare professionals reveal small effects, with educa-
tional campaigns revealing no effect on average (Lytras
et al., 2016).

Known Predictors of Flu Vaccination Uptake

Vaccination-related behaviors are complex and may result from
differing motivations, beliefs, and attitudes (Betsch et al., 2018;
Coraceet al., 2013; Peretti-Watel et al., 2015). A common approach
to address low vaccination uptake has been to identity psychologi-
cal, social, and environmental determinants of behavior (see Betsch
et al., 2018; Thomson et al., 2016). Traditionally, the health belief
model and the theory of planned behavior have been used to assess
flu vaccination behavior. For example, the health belief model’s
constructs of perceived benefits, perceived susceptibility, and cues to
action have been shown to be significant predictors of healthcare
professionals’ vaccination uptake, with vaccinated and unvacci-
nated healthcare professionals’ differing significantly on these
measures (Corace et al., 2016; Prematunge et al., 2012; To et al.,
2016). Similarly, studies informed by the theory of planned behavior
revealed that negative attitudes, professional obligations, and vac-
cine or disease misconceptions are among the primary barriers to
receiving the flu vaccination (for a detailed review, see Schmid
et al., 2017).

These studies, however, remain descriptive and correlational in
nature. They highlight some potential predictors of decisions to
vaccinate oneself against the flu, but they do not inform experimen-
tal tests of behavior change interventions (for a review, see Corace
et al., 2016). Another limitation of these approaches is that they
conceive decisions as informed by socio-cognitive considerations
(Redding et al., 2000; Vallée-Tourangeau et al., 2018), but omit the
possible role played by motivational and emotional considerations,
which may very well weigh in on decisions such as the decision to
get vaccinated against the flu.

The Important Role of Autonomy in Decisions

Rather than viewing healthcare professionals’ decisions to get the
flu vaccination as resulting from a careful weighing of risks and
benefits, we propose to adopt the lens of self-determination theory
(Ryan & Deci, 2000), and view these decisions as behavioral
activations resulting from a motivated state. When the motivation
state is highly internalized, the decision to engage in the target
behavior is self-determined. Increased levels of engagement result in
behavior becoming more persistent over time. Supporting the need
for autonomy through communication has been shown to be an
important predictor for achieving positive behavioral outcomes (for
a meta-anaylsis, see Gillison et al., 2019). For example, communi-
cation supporting autonomy significantly increased perceptions of
autonomy compared to neutral or forced choice formats
(Chatzisarantis et al., 2012; Moustaka et al., 2012), resulting in
increased engagement with physical activity and persistence. Mes-
sages supporting autonomy have also been shown to improve and
sustain levels of exercise (Kinnafick et al., 2016), and reduce the
likelihood of programme dropout (Coa & Patrick, 2016), while
providing choice in digital health campaigns increased the overall
effectiveness of the message (Smit et al., 2019).

Choice has also been shown to be important for healthcare
professionals’ vaccination decisions. For example, higher levels
of perceived choice have been linked with increased flu vaccine
acceptance (Kassianos et al., 2018; Vallée-Tourangeau et al., 2018).
Israeli nurses’ demand for a choice has shown a significant associa-
tion with whooping cough vaccine acceptance (Baron-Epel et al.,
2013). On the other hand, the violation of choice in healthcare
professionals’ flu vaccination decisions has been reported as a
potential barrier to uptake (Hakim et al., 2011). Furthermore, higher
feelings of choice, coupled with a positive instrumental attitude,
significantly increased medical students’ intentions to get vacci-
nated against the flu (Lehmann et al., 2015). More recently, we used
self-determination theory (Ryan & Deci, 2000) to develop a measure
of the need for autonomy in healthcare professionals’ flu vaccine
decisions (Moon et al., under review). Across a sample of 718
healthcare professionals, autonomous motivation was the strongest
predictor of past vaccination behavior as well as future behavioral
intention, beyond other more typical determinants, such as per-
ceived benefits and risks associated with vaccination.

Taken together, these findings point to the existence of a positive
association between autonomy and healthcare professionals’ past
and future decisions to get vaccinated against the flu. There is also
evidence to show that manipulating autonomy through priming can
be an effective intervention to allow better processing of otherwise
threatening risk information regarding alcohol consumption (Pavey
et al., 2012). Past research examined the impact of interventions
seeking to increase psychological empowerment in relation to
parents’ measles, mumps and rubella (MMR) vaccination decisions
(Faddaet al.,2017,2018), but to the best of our knowledge, research
has yet to provide evidence that appealing to autonomy can have a
positive (causal) effect on healthcare professionals’ decisions to
vaccinate against the flu.

In the next sections, we examine how an autonomy-supportive
communication style may be used to test this causal link and we
review the possible moderating effect of motivational regulations on
its impact.

Autonomy-Supportive Communication Style and
Vaccination Acceptance

While autonomy-supportive communication may encourage pos-
itive behaviors or intentions, its counterpart, namely, controlling
communication, may or may not decrease these intentions. Health-
related messages advocating behavior are usually directive, empha-
sizing obligation with key messages such as “don’t take flu with
you” or “don’t delay, book your flu jab early.” However, explicit and
directive language can be construed as controlling (McLaughlin
et al., 1980) and a perceived threat to personal freedom (Miller
et al., 2007). Moreover, forceful or persuasive language may
increase negative attitudes, reduce positive behavioral intentions,
and elicit unintentional emotional responses such as fear, guilt, or
anger (for a review, see Steindl et al., 2015). For example, control-
ling language in promotional health messages increased the percep-
tions of anger (Miller et al., 2007), and messages overtly
discouraging smoking among young adults can backfire and
increase the likelihood of engaging with smoking behaviors
(Grandpre et al., 2003). Additionally, health-related communica-
tions appealing to guilt have been shown to increase feelings of
anger (Coulter & Pinto, 1995), reduce HPV vaccination intentions
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(Carcioppolo et al., 2017), and increase the likelihood of message
rejection (Graton & Mailliez, 2019). Such negative behavioral
outcomes or rejection of messages may be attributed to psychologi-
cal reactance, which is a motivated state serving to restore perceived
threats to personal freedom (Brehm, 1966).

By contrast, the use of non-controlling language has been shown
to be of importance when supporting the need for autonomy:
combining strategies such as non-controlling language, meaningful
rationale, or the provision of choice was more beneficial to support-
ing the basic psychological need of autonomy (Gillison et al., 2019).
Health-related messages making use of more autonomy-supportive
language (e.g., emphasizing what one could do vs. what one must or
should do) have been shown to reduce the perceived threat to
personal freedom as they emphasize choice and improve initiation
of behavioral engagement (Vansteenkiste et al., 2006). Similarly,
participants who read an autonomy-supportive promotional mes-
sage related to exercise and physical activity demonstrated a reduced
perceived threat to freedom compared to those who read a control-
ling promotional message (Miller et al., 2007).

Whether such autonomy-supportive communication styles used
to promote flu vaccination among healthcare professionals could
also reduce perceived threat remains to be established. The initial
aim of the present study was, therefore, to examine whether
autonomy-supportive messages promoting the flu vaccination could
reduce healthcare professionals’ perceived threat to freedom, com-
pared to controlling messages.

The Possible Moderating Effect of Motivational
Regulation

According to self-determination theory, the likelihood that one
will engage positively with a behavior in a sustained manner over
time is increased when they perceive the situation as supporting
autonomy (Deci & Ryan, 2000; Kirkland et al., 2011). The theory
further conceptualizes the need for autonomy (feeling that one has
free-choice) on a motivation continuum comprised of six types of
motivation ranging from least to most autonomous: amotivation
(e.g., the lack of willingness to act), external (e.g., behaviors initi-
ated to satisfy an external demand or imposed reward), introjection
(e.g., behaviors initiated to avoid guilt or to attain pride), integrated
(e.g., acknowledgement of importance), identified (e.g., acting in
alignment with internal values), and intrinsic regulation (e.g., be-
haviors initiated out of enjoyment—although, admittedly, this type
of regulation is unlikely to apply to vaccination behaviors and falls
beyond the scope of the present study). Amotivation, external
regulation, and introjection are considered externalized and con-
trolled forms of motivation; that is, they characterize behaviors that
are not self-determined and are initiated to satisfy external demands
such as completing a work task set by one’s line manager to avoid
sanctions. By contrast, integrated and identified regulations are
considered to be internalized and autonomous forms of motivation,
meaning that behaviors are self-determined, driven by internal value
and behaviors are activated for their own sake, interest and or
enjoyment (Deci & Ryan, 1985).

Individual differences in autonomous regulation of motivation
may influence how messages are perceived. For example, using
elements consistent with self-determination theory, two types of
newsletters encouraging colon cancer screening (minimally tailored
or enhanced-tailored) were given to participants who had either an

autonomous communication preference or directive communication
preference. While, at the 12-month follow-up, neither newsletter
significantly improved screening rates, communication preference
moderated the impact of the intervention on screening rates. Having
an autonomous preference improved screening rates particularly
within the enhanced-tailored newsletter condition, whereas no sig-
nificant difference was found among those who preferred directive
communications (Resnicow et al., 2014). Research on the promotion
of healthy eating has found similar results: for example, health-
related messages designed to increase fruit and vegetable intake led
to a significantly increased intake in all conditions (experimental and
control) at the 3-month follow up, although no overall between-
group differences were found. However, levels of autonomy moder-
ated the impact of condition on intake: higher autonomy in the
experimental condition increased intake compared to the control
condition, whereas lower autonomy showed little change to intake in
the control condition (Resnicow et al., 2008). Similarly, Churchill
and Pavey (2013) found evidence that the impact of message framing
around fruits and vegetables consumption (emphasizing gains asso-
ciated with increased consumption vs. losses associated with lower
consumption rates) depended on individuals’ initial levels of need for
autonomy; specifically, the effectiveness of gain-framed messages
was most effective for individuals with higher levels of need for
autonomy. Although plausible, there is no evidence for whether and
how healthcare professionals’ individual differences in autonomous
regulation of motivation may impact flu vaccination decisions.
Therefore, a secondary (exploratory) aim of this study was to test
if such individual differences could moderate the impact of auton-
omy-supportive communication style on healthcare professionals’
intentions to vaccinate against the flu vaccine.

The Current Research

In a pilot study and an experiment, we examined whether
adopting an autonomy-supportive communication style would
increase healthcare professionals’ intentions to receive the seasonal
flu vaccination. We first present a pilot study where we report the
development and testing of experimental materials since the use of
autonomy-supportive language to promote flu vaccine uptake
among healthcare professionals had not been investigated before.
We then present the main experiment, which was pre-registered on
AsPredicted.org prior to data collection.” The pre-registered aim of
this experiment was to establish the impact of autonomy-supportive
language on healthcare professionals’ behavioral intentions to
vaccinate against the flu. A secondary aim was to test whether
motivational regulations would predict behavioral intentions to
vaccinate against the flu.? In addition, we planned several secondary
analyses including a comparison of the respective impact of auton-
omy-supportive and controlling messages on healthcare profes-
sionals’ behavioral intentions to vaccinate against the flu, as well
as an exploration of whether the impact of the communication style
on intentions to vaccinate was moderated by individual differences

2 See https://aspredicted.org/blind.php?x=u2zx39 for the complete pre-
registration document.

*In the original pre-registration document, we used the label “low-
controlling” to qualify what we now call “autonomy-supportive” language
or messages. The labels are interchangeable, but we chose to adapt the
wording throughout the present report to improve readability.
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in motivational regulations and by whether healthcare professionals
had already taken the flu vaccine in the past. We also intended to
explore the impact of the communication style (autonomy-supportive
vs. controlling) on perceived feelings toward the messages, as well
as several robustness checks which we detail below.

Pilot

The pilot study aimed to establish whether promotional health
messages adopting a controlling or autonomy-supportive style would
be perceived differently and, more specifically, whether autonomy-
supportive messages promoting flu vaccination would result in a lower
threat to the freedom of choice. Approval from the Faculty of Business
and Social Science Research Ethics Committee of Kingston University
London was granted prior to data collection (application #181954).

Method

Participants

Fifty-four healthcare professionals (35 females) with a mean age
of 42.23 years (SD = 10.62) took part in this pilot study. Data
collection occurred between May and June 2019. Most participants
worked within an NHS Hospital setting (68.5%), were Doctors
(40.7%), and 87% had direct patient contact (see Table 1 for
participant demographics).

Materials

Short message statements aiming to reflect an autonomy-supportive
or controlling communication style were developed by the first author,
using 21 unique messages from the NHS Flu Fighter Campaign
(available online during May 2018). The NHS statements were adapted
to include a discourse which could be considered either autonomy-
supportive or controlling (see Miller et al., 2007). Controlling language
was operationalized as using imperatives such as “should,” “ought,”
“must,” and “need.” Autonomy-supportive language was operationa-
lized as using terms such as “could,” “can,” “may,” “might,” and
“consider.” For example: “You could [must] protect yourself and those
around you.” Additional statements were also developed by the

Table 1
Demographic Information for the Pilot and Experiment 1 Studies
Pilot Experiment 1
Characteristics (N = 54) (N =90)
Gender, N female (%) 35 (65) 86 (96)

Age in years, M (SD) 42.23 (10.62) 42.82 (10.67)
Range 23-73 22-64
Occupation, N (%)

Doctor/clinical specialist 22 (41) 5 (6)

Nurse 18 (33) 28 (31)

Admin and clerical staff 3 (6) 11 (12)

Other 11 (20) 46 (51)
Place of work, N (%)

NHS hospital 37 (69) 45 (51)

Community/GP practice/care 2(4) 34 (38)

home

Private hospital 9 (17) 1)

Other 6 (11) 16 (18)
With direct patient contact, N (%) 47 (87) 68 (76)

research team and all statements were subsequently discussed
and reviewed by all authors. Messages were controlled for length
(Blandford et al., 2008) and complexity (Flesch, 1948). Overall,
readability scores for autonomy-supportive statements were 71.6%
(total word count = 348), and controlling statements were 78.3 %
(total word count = 347). For the full list of statements with
readability estimates, see Supplementary Table 1.

Design and Procedure

Participants were randomly assigned to one of two communication
style conditions. In the autonomy-supportive communication condi-
tion, participants read a random set of 10 out of 19 possible statements
presented in an autonomy-supportive communication style. Con-
versely, participants in the controlling communication condition
were presented with a set of 10 out of 19 possible statements presented
in a controlling communication style. Each statement was immedi-
ately followed by the four-item perceived threat to freedom scale
(Dillard & Shen, 2005): “The message threatened my freedom to
choose”; “The message tried to make a decision for me”; “The
message tried to manipulate me”’; and “The message tried to pressure
me.” Answers were rated on a 5-point Likert scale ranging from
1(Strongly Disagree) to 5(Strongly Agree) (o = .929). Finally, parti-
cipants were asked to estimate the likelihood that they would get the
flu vaccination in the next flu season (autumn/winter 2019).

Results and Discussion

Data analyses were conducted using JASP (JASP Team, 2019)
version 0.11.1. The majority of controlling statements (58%) were
perceived to pose a significantly greater threat to freedom than their
counterpart of autonomy-supportive statements (p < .05), indicating a
difference between the two conditions (for data distributions, assump-
tions and f-tests see Supplementary Tables 2-5). For 15 of the 19
statements, the difference in threat to freedom was in the predicted
direction (lowest in the autonomy-supportive communication style).
Each statement pair was then ranked according to (a) Bayes Factor (BF),
(b) the highest and lowest mean perceived threat to freedom, and (c) the
variation within the standard errors (McDonald, 2014). BF provide a
clearer estimate for the strength of evidence compared to the classical p
value (Jarosz & Wiley, 2014), guarding against overinterpretation of
findings (Verhagen & Wagenmakers, 2014). The experimental material
presented in the main experiment was then created using seven of the
most highly ranked statements (see Supplementary Tables 5 and 6). We
also conducted an exploratory Bayesian correlation analysis to examine
correlations between perceived threat to freedom and healthcare profes-
sionals’ reported likelihood of future vaccination. Using the default prior
options for Bayesian correlations (i.e., a stretched beta prior width of 1),
we found a non-null, negative correlation, r(52) = —43, p < .001,
95% CI: [-0.176, —0.615], BF o = 28.57, suggesting that perceived
threat to freedom was inversely related to healthcare professionals’
predicted likelihood of vaccination: those who reported lower levels of
perceived threat to freedom overall also reported being more likely to
get vaccinated in the upcoming flu season.

Main Experiment

Using the statements from the pilot, we constructed two persua-
sive paragraphs aiming to promote flu vaccination among healthcare
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professionals, using either an autonomy-supportive communication
style or a controlling style. As a mean to check that our experimental
materials were successful in affecting perceived threat to freedom,
our first pre-registered hypothesis stated that autonomy-supportive
messages would be perceived as less threatening to one’s freedom
compared to controlling messages (H1). Previous research (Miller
et al., 2007, p. 231) assessing the perceived threat to freedom of
controlling and autonomy-supportive messages in exercise-related
health behaviors found a medium effect size (n,% = .05). An a priori
power analysis using G*Power (version 3.1.9.4) (Faul et al., 2007)
and based on a medium effect size and an « criterion of .05 revealed
that we required a minimum sample size of 116 (n = 58 per
condition) to achieve a power of 80% to test H1.

The main experiment had two pre-registered aims (see footnote
2). First, it aimed to establish what impact different communication
styles (autonomy-supportive vs. controlling) had on healthcare
professionals’ behavioral intentions to vaccinate against the flu. To
address this aim, we hypothesized that healthcare professionals’
intentions to vaccinate against the flu would increase after they
read a persuasive message written in an autonomy-supportive style
(H2a). Conversely, we hypothesized that healthcare professionals’
intentions to vaccinate against the flu would decrease after they
read a persuasive message written in a controlling style (H2b). We
also intended to conduct a robustness check test to assess whether
the effect of communication style on intention to vaccinate would
remain after excluding extreme answers, as well as whether
extreme views were immune to any persuasive communication.
Finally, we intended to explore whether the autonomy-supportive
communication style would result in a greater impact on intentions
to vaccinate compared to the controlling communication style.

A secondary aim of this experiment was to test whether different
types of motivational regulation are associated with different base-
line behavioral intentions to vaccinate against the flu. More specifi-
cally, we hypothesized that higher levels of autonomous regulation
would be positively associated with baseline (i.e., pre-intervention)
behavioral intentions to vaccinate against the flu (H3a) while higher
levels of external regulation would be negatively associated with
baseline behavioral intentions to vaccinate against the flu (H3b).

We also planned to explore the impact of communication styles on
feelings toward the message (Coulter & Pinto, 1995), as well the
existence of possible moderators of the effect of communication style
on intentions to vaccinate: individual levels of externalized and
controlled forms of motivation (external regulation, introjection,
and amotivation) as well as internalized and autonomous regulation
(integrated and identified regulations) and past vaccination behavior.

Approval from the Faculty of Business and Social Science
Research Ethics Committee at Kingston University London was
granted prior to data collection (application #181954).

Method

Participants

One-hundred and thirty U.K. healthcare professionals were re-
cruited via Prolific Academic and were financially compensated
£1.50 for their participation prior to data screening. Data collection
occurred between June and July 2019. Forty participants were
excluded from analysis, based on pre-registered criteria (i.e., com-
pleting the experiment in under 180 s, n = 36; or indicating that

they were not active healthcare professionals in the UK., n = 4),
leaving 90 participants for analysis. See Table 1 for demographics.
For the flow of participant exclusion and assignment to condition,
see Supplementary Figure 1.

Materials

We created two short persuasive messages using the 11 state-
ments from the pilot study (see Supplementary Table 6 to identify
the pilot statements selected). The first message was written in an
autonomy-supportive style (Condition 1):

“It’s flu season, have you considered getting the flu jab? The flu virus
can cause mild to severe illnesses, even death. By choosing to protect
ourselves against the virus, we’ll reduce our risk of developing flu-
related health complications. The flu is highly infectious and is easily
transmitted to others. Healthy people can catch the flu too, passing on
the virus without even knowing they were infected. We can stop the
spread of flu to our patients. We have a duty to protect ourselves, our
families, colleagues, and patients. Flu kills, but you could help to fight
it. Consider having the flu jab this season. Vaccines are readily
available. You could book your appointment today!”

The second message was written in a controlling style
(Condition 2):

“It’s flu season. You should get the flu jab! The flu virus can cause mild
to severe illnesses, even death. You must protect yourself against the
virus to reduce your risk of developing flu-related health complications.
The flu is highly infectious and is easily transmitted to others. Healthy
people can catch the flu too; you may pass on the virus without even
knowing you were infected. Don’t spread flu to your patients. It is your
duty to protect yourself, your family, colleagues, and patients. Flu kills,
and you should be helping to fight it. Make sure you have the flu jab this
season. Vaccines are readily available. Don’t delay, book your appoint-
ment today!”

The two messages were closely matched in terms of overall length,
sentence length, and ease of readability, autonomy-supportive style
condition: word count = 114, readability ease = 65%; controlling
style condition: word count = 113, readability ease 71%.

Design and Procedure

After reviewing the information sheet and providing informed
consent, participants were first asked whether they had been vacci-
nated against the flu during the 2018/2019 flu season. Their answer
was recorded using a categorical scale (“Yes” or “No”). They were
then asked to state how certain they were that they would vaccinate
against the flu during the next flu season. Their answer was recorded
on a sliding scale ranging from —100 ( am absolutely certain that I
WILL NOT vaccinate against the flu), to 100 ( am absolutely certain
that I WILL vaccinate against the flu), with 0 represented by “I have
absolutely no idea whether I will or will not vaccinate against the
flu” (see, Schwarz, 1999). This provided a baseline measure of
behavioral intention to vaccinate. Next, participants were given the
11-item TRSQ-Flu Scale (Moon et al., under review), which
assessed healthcare professionals’ motivation toward getting the
flu vaccination. The scale captures four regulations of autonomy:
autonomous (o = .936, e.g., “I personally believe that having the
flu vaccine will protect my health”); introjection (¢ = .854, e.g., “I
would feel bad about myself if I didn’t get the flu jab”); external


https://doi.org/10.1037/xap0000348.supp
https://doi.org/10.1037/xap0000348.supp

e of its allied publishers.

yrighted by the American Psychological Association or on

This document is cop

=
Q
>

go through the American Ps

Content may be shared at no cost, but any requests to reuse this content in part or whole must

192 MOON ET AL.

(o = .666, e.g..“ want my line-manager to think I'm a good
employee.”); and amotivation (a =.727, “It is easier to do what
I’'m told than to think about it.”’). Responses were measured on a 7-
point Likert scale ranging from 1 (Strongly Disagree) to 7 (Strongly
Agree). Next, participants were randomly assigned to one of two
persuasive message interventions: the autonomy-supportive com-
munication style condition (n = 43), or the controlling communi-
cation style condition (n =47). After reading the persuasive
message, participants were asked to rate the same four statements
from the perceived threat to freedom scale (Dillard & Shen, 2005)
we had used in the pilot (o« = .927), as well as the four feelings from
the perceived appeal to feelings scale (adapted from Coulter &
Pinto, 1995). The perceived appeals to feelings scale asked: “In your
opinion, how was the message attempting to make the reader
feel?.”* The four feelings to rate were “Happy,” “Guilty,” “Account-
able,” and “Angry” and were measured on a 5-point Likert scale
ranging from 1 (Not at all) to 5 (Very). The experimental message
remained visible for participants while filling out both scales.
Participants were then once again asked to state how certain they
were that they would vaccinate against the flu during the next flu
season, using the same sliding scale as for their original rating,
ranging from —100 to O to 100. This second measure provided a
post-intervention estimate of behavioral intentions to vaccinate to
allow evaluating the impact of the persuasive message, if any, on
behavioral intentions. Finally, participants were asked to fill in
demographic information before viewing the debrief form. They
were automatically redirected to Prolific Academic upon submitting
their answers.

Main Results

The results are presented as follow: following data distribution
and assumption checks, we report the manipulation check testing the
effect of communication style (autonomy-supportive vs. control-
ling) on perceived threat to freedom (H1). Next, we report analyses
aiming to address the first aim of this experiment—namely, to
establish the impact of different communication styles (autonomy-
supportive vs. controlling) on healthcare professionals’ behavioral
intentions to vaccinate against the flu. We begin by comparing
baseline and post-intervention measures of intentions to vaccinate
to test for the within-subject effect of autonomy-supportive com-
munication styles (H2a) and for the within-subject effect of control-
ling communication styles (H2b) on healthcare professionals’
intentions to vaccinate. Next, we report exploratory analyses com-
paring the between-subject relative impact of each communication
style on the post-intervention measures of intention to vaccinate. We
conclude this section with robustness checks.

In the following section, we report analyses aiming to address the
second aim of this experiment—namely, to test whether different
types of motivational regulation were associated with different base-
line behavioral intentions to vaccinate against the flu. We begin by
reporting a multiple regression analysis of motivational regulations
and baseline (pre-intervention) behavioral intentions to vaccinate to
test whether autonomous regulation was positively associated with
baseline behavioral intentions to vaccinate against the flu (H3a) and
whether external regulation was negatively associated with baseline
behavioral intentions to vaccinate against the flu (H3b).

We conclude by reporting exploratory analyses examining the
impact of communication styles on perceived appeal to feelings, as

well as moderation analyses examining (a) the interaction of
healthcare professionals’ individual differences with motivational
regulation and (b) past vaccination behavior, on the efficacy of the
autonomy-supportive communication style.

Preliminary Checks

Data Distributions and Assumption Checks

Prior to the assessment of evidence, relevant data distributions,
and assumptions checks for corresponding statistical tests were
assessed. For an overview of data distributions of each hypothesis
and assumption checks, see from Supplementary Table 7. Data
analyses were conducted using JASP (JASP Team, 2020) version
0.14 and R (2020) version 4.0.3.

Manipulation Check

As expected, and replicating the finding observed in the pilot
study, ratings of threat to freedom were significantly lower when the
persuasive message was framed in an autonomy-supportive com-
munication style (M = 2.73, SD = 1.12) compared to a controlling
communication style (M =3.48, SD = 1.07), one-tailed
1(88) = 3.29, p < .001, d = 0.69. BF were computed using the
default prior width for Bayesian independent samples #-tests (i.e.,
0.707). The strength of evidence can be assessed as either having
evidence in favor of the null hypothesis (BFj,), or evidence in favor
of the alternative hypothesis (BFo). When assessing the alternative
hypothesis, the higher the BF'| value, the stronger the evidence for a
true effect (Jarosz & Wiley, 2014). We found very strong evidence
in support of Hypothesis 1, BF,o = 43.41 (where BF , indicates a
one-tailed test). Although we did not reach our initial target of 58
participants per condition after completing our pre-registered
screening procedure, we stopped data collection and conducted
our analysis on this initial screened sample since the BF analysis
suggested there was very strong evidence to support the hypothesis
that our manipulation had been successful in affecting healthcare
professionals’ perceived threat to freedom.

Communication Styles and Behavioral Intentions to
Vaccinate Against the Flu

Next, we assessed whether behavioral intentions changed after
reading persuasive messages. As the distribution of the difference
between baseline and post-intervention measures revealed non-
normality in both the autonomy-supportive and the controlling
communication style conditions (maximum kurtosis = 20.40; see
Supplementary Table 7), one-tailed Wilcoxon signed-rank tests and
one-tailed Bayesian Wilcoxon Signed-Rank tests based on JASP data
augmentation algorithm with five chains of 2,000 iterations are reported.

Healthcare professionals’ behavioral intentions to vaccinate
against the flu were significantly higher after reading a persuasive
message framed in an autonomy-supportive style (median = 85)

* This scale was included for exploratory purposes and was deliberately
framed to obtain ratings from a generic reader’s perspective rather the
participants’ personal feelings as the perceived appeal to feelings scale
was designed to measure the extent to which readers may perceive appeals
to feelings in persuasive messages rather than measure their immediate
emotional reaction to the messages.
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compared to their baseline intentions (median = 82), W = 249,
p = .010, ry, = .53, BF .y = 5.81, thus providing evidence in sup-
port of Hypothesis 2a. By contrast, contrary to what we had
hypothesized (H2b), there was no evidence that intentions to
vaccinate decreased after reading a persuasive message framed in
a controlling communication style: mediang, = 76, median,,. =
65 versus, W = 351.50, p = .979, ry = .42, BFy_ = 16.01, pro-
viding strong evidence for the null hypothesis postulating no
difference between the pre- and post-measures, and relative to
the alternative hypothesis suggesting that controlling communica-
tion styles decrease intentions to vaccinate.

Robustness checks analyses revealed that findings remained
consistent even after excluding participants with extreme views
(i.e., reporting absolute certainty they would or would not get
vaccinated for the baseline measurement, corresponding to a baseline
answer of 100 or —100 respectively): median,,. = 45, median;,os =
68, W=2185, p=.007, rp,=.58, BF,,=1293, n=27
in the autonomy-supportive communication style condition;
median,,. = 32, medianyo, = 25, W= 2975, p = 985, ryp = 47,
BF_y = 0.07, n = 29 in the controlling communication style condi-
tion. There was no statistically significant change in behavioral inten-
tions among healthcare professionals who reported absolute certainty
regarding their future vaccination in the autonomy-supportive com-
munication style condition, mediany,, = median,,, = 100, W = 2,
p = .50, rp = .33, BF,o = 0.35, n = 16 or the controlling com-
munication style condition, mediany,. = medianp,e = 100, W = 3,
p = .61, ryp, =.00, BF_y = 0.36, n = 18.

Finally, to explore whether the controlling communication style
would result in a lesser impact on intentions to vaccinate compared
to the autonomy-supportive communication style, we computed an
impact score based on the difference between the post-interventions
measure of participants’ intentions to vaccinate and their baseline
intentions. We then compared the resulting impact in the two
communication style conditions. The assumption for homogeneity
of variance was met (p = .837). However, data distributions re-
vealed non-normality in both conditions (max kurtosis = 20.43).
Therefore, we analyzed the impact scores using a one-tailed Mann—
Whitney U test, as well as a one-tailed Bayesian Mann—Whitney U
test based on JASP data augmentation algorithm with five chains of
2,000 iterations. Overall, we found moderate support for the null
hypothesis stipulating no difference between the two communica-
tion styles. The median change was 0 in both conditions,
W =1007.5, p = 492, ryp = —0.003, BFy,_ = 3.63. Assuming a
Cauchy prior distribution for 8, the median of the resulting posterior
distribution was —0.15 with a 95% credible interval ranging from
—0.49 to —0.01 In other words, it may or may not be that the

controlling communication style is less efficient than the autonomy-
supportive style to change behavioral intentions. Based on our
current data, there remains substantial uncertainty about the true
size of this effect, which could be anywhere between null and
medium.

Motivational Regulation and Behavioral Intentions to
Vaccinate Against the Flu

The secondary aim of this experiment was to test whether
different types of motivational regulation are associated with dif-
ferent baseline behavioral intentions to vaccinate against the flu. We
subjected the data to a multiple regression analysis using partici-
pants’ scores from the treatment self-regulation questionnaire for flu
(TSRQ-Flu) subscales as predictors and the baseline intentions to
vaccinate as the outcome. The model was significant,
F(4, 85) = 24.08, p < .001, Adjusted R’ = .509 (see Table 2).
As expected, there was a positive correlation between baseline
intentions and an autonomous regulation of motivation,
r(88) = .71, p < .001, BFy > 150, indicative of decisive evidence
in favor of H3a. Autonomous regulation had the greatest effect on
baseline intentions to get vaccinated against the flu, f = .621,
#(85) = 6.64, p < .001. On average, a one-unit increase in autono-
mous regulation was associated with a 29% incremental increase in
intention to vaccinate when all other motivation regulations were
held constant.

Contrary to what we had hypothesized in H3b, however, baseline
intentions were not negatively correlated with an external regulation
of motivation, r(88) = .30, p = .004, BF, = 0.035, providing
strong evidence in favor of the null hypothesis postulating no
association. Furthermore, there was no evidence that external
regulation was a predictor of baseline intentions to vaccinate against
the flu, above and beyond autonomous regulation, f = .07,
1(85) = 0.64, p = .527. See Supplemental Table 7b for means,
standard deviations, and intercorrelations between baseline inten-
tions and all motivational regulation predictors. Finally, we found
no evidence that introjection and amotivation predicted baseline
intentions.

Additional Analyses
Appeal to Feelings

On average, autonomy-supportive communication style appealed
to significantly lower levels of perceived feeling of accountability
and anger. The two communication styles did not appear to make
different appeals to happiness or guilt (see Table 3).

Table 2
Summary of a Multiple Regression Using Baseline Intentions as the Criterion

Predictor b b 95% CI Bootstrapped b 95% CI § B 95% CI sr 5% 95% CI r
(Intercept) —147.06f* [-191.97, —102.15] [-184.90, —106.20]
Autonomous 29.48** [20.64, 38.31] [19.57, 37.40] .62 [0.43, 0.81] 24 [.11, .38] .71>lk*
Introjection 5.07 [-3.40, 13.54] [-4.25, 13.75] 0.13 [-0.09, 0.35] .01 [-.02, .03] 537
External 2.93 [-6.24, 12.09] [-4.23, 14.55] 0.07 [-0.14, 0.28] .00 [-.01, .02] 30%*
Amotivation 0.34 [-9.55, 10.22] [-9.15, 8.75] .01 [-0.17, 0.18] .00 [-.00, .00] .03
Note. A significant b-weight indicates the beta-weight and semi-partial correlation are also significant. b represents unstandardized regression weights. 8

indicates the standardized regression weights. s represents the semi-partial correlation squared. r represents the zero-order correlation.

*p<.05. *p<.01.R*=.531, Bootstrapped 95% CI [.36, .62].
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Table 3
Perceived Appeal to Feelings Within Each Communication Style

MOON ET AL.

Variable Autonomy-supportive Controlling #(88) p value Cohen’s d Bayes factor
Happiness, M (SD) 2.00 (1.09) 1.66 (0.76) -1.73 .087 —-0.36 BF, =0.82
Guilt, M (SD) 3.30 (1.35) 3.81 (1.19) 1.89 .063 0.4 BF, = 1.04
Accountability, M (SD) 4.07 (1.03) 4.53 (0.62) 2.60 .011 0.55 BF;y = 4.06
Anger, M (SD) 1.49 (0.77) 1.98 (1.05) 2.50 .014 0.53 BFy =3.32

Note. Two-tailed t-test. BF = Bayes factors.

Moderating Effect of Motivation Regulations on
Intentions to Vaccinate

A series of hierarchical multiple regressions analyses examined
whether the impact of different communication styles was moder-
ated by motivational regulations measured with the TSRQ-Flu
Scale. For each participant, we computed the difference between
the post-test (after receiving the persuasive message) and baseline
(before receiving the persuasive message) measures of the likeli-
hood they would get vaccinated against the flu. A positive change in
certainty is indicative of a positive effect of the persuasive message
and an increase in the reported likelihood of getting vaccinated.

We explored whether changes in certainty depended on individ-
ual differences on each of the four types of motivational regulation
measured by the TSRQ-flu through testing for significant interac-
tions between condition (autonomy-supportive vs. controlling com-
munication styles) and motivational regulation. We also report
simple slopes analyses to better understand the origin of the
significant interactions. Data analyses were conducted using
R Studio (2020) version 1.2.5019, and the interactions (Long,
2019a), jtools (Long, 2019b), QuantPsyc (Fletcher, 2012), Imtest
(Zeileis & Hothorn, 2002), ggplot2 (Wickham, 2016), and boot
(Canty & Ripley, 2019; Davison & Hinkley, 1997) packages.
Table 4 provides an overview of the analysis and Figure 1 illustrates
the simple slope analyses.

Moderating Effect of Autonomous Regulation

The impact of the communication style on healthcare professionals’
future intentions to vaccinate depended on their individual level of
autonomous regulation; that is, on the extent to which flu vaccination
was a behavior that they positively endorsed and that was connected to
other personal values, p = —.155, #85) = -2.08, p = .041. Simple
slope analyses indicated that this interaction was due to a difference in
impact for those who had lower scores of autonomous regulation and
were thus less likely to endorse and value flu vaccination, #85) = 2.01,
p = 48. As Figure 1 (Panel a) illustrates, the autonomy-supportive
communication style was much more persuasive than the controlling
communication style in this instance.

Moderating Effect of Introjection Regulation

A similar pattern was observed for introjection regulation; that is,
the extent to which flu vaccination was motivated by guilt avoidance
or ego protection, p = —.123, #85) = —2.13, p = .036. Simple
slope analyses indicated that this interaction was due to a difference
in impact for those who had lower scores of introjection regulation,

1(85) = 2.05,p = .043. As Figure 1 (Panel b) illustrates, here again,
the autonomy-supportive communication style was much more
persuasive than the controlling communication style.

Moderating Effect of External Regulation

There was no evidence that the impact of communication style
depended on individual differences in external regulation, that is the
extent to which healthcare professionals were motivated by external
contingencies to get the flu vaccine, p = .026, #(85) = 0.40,
p = .691 (see also Figure 1, panel c).

Moderating Effect of Amotivation

Contrary to external regulation, we did find that amotivation
scores, that is, the extent to which individuals had no motivation to
get the flu vaccine, moderated the effect of the communication style
on future likelihoods to get the flu vaccine, p = .189, #(85) = 2.32,
p = .023. Only, in this instance, simple slope analyses indicated that
this interaction was due to a difference in impact for those who had
higher scores of amotivation regulation, #(85) = 2.10, p = .038. As
Figure 1 (Panel d) illustrates, the autonomy-supportive communi-
cation style was much more persuasive than the controlling com-
munication style in this instance.

Moderating Effect of Past Behavior on Intentions to
Vaccinate

Arguably, the main target of persuasive communication cam-
paigns advocating flu vaccination is the healthcare professionals
who did not get vaccinated in the past. However, it is also important
to continue to remind those who have vaccinated in the past. For this
reason, we examined whether the effect of communication style
would depend on whether participants had taken the flu vaccine in
the past. A multiple regression revealed that past vaccination
behavior was a significant moderator of the impact of communica-
tion styles on the reported change in likelihood to get vaccinated
against the flu. Specifically, behavioral intentions to vaccinate
against the flu were significantly improved by the autonomy-sup-
portive communication style (compared to the controlling style), but
only for those who did not get vaccinated during the previous flu
season (see Table 5 and Figure 2).

Discussion

The primary objective of the present research was to establish the
impact of autonomy-supportive communication style on the
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Table 4
Moderation and Simple Slopes Analyses of the Four TSRQ-Flu Motivation Regulations Using Change of Certainty as the Criterion
b 95% CI
Model b SE Lower Upper 5} t p value
Moderation 1 autonomous
(Constant) -11.96 16.22 —44.19 20.28 -0.74 463
Condition 63.34 28.98 5.73 120.94 922 2.19 .032
Autonomous 3.22 3.05 -2.85 9.28 141 1.06 294
Condition X Autonomous —10.63 5.11 —20.80 -0.47 —.925 -2.08 041
BCa (Condition X Autonomous) -24.90 -3.73
One SD above mean (6.87) —-9.88 10.30 -30.36 10.61 —-0.96 340
Mean (5.37) 6.23 7.40 -8.49 20.94 0.84 403
One SD below mean (3.86) 22.33 11.11 0.25 44.41 2.01 .048
Moderation 2 introjection
(Constant) —4.13 10.61 —25.22 16.96 -0.39 .698
Condition 36.43 16.23 4.16 68.71 531 2.24 027
Introjection 2.48 2.76 -2.99 7.96 132 0.90 370
Condition X Introjection -8.42 3.96 -16.29 -0.55 -.572 -2.13 .036
BCa (Condition X Introjection) —-19.21 —3.49
One SD above mean (5.49) -9.81 10.22 -30.12 10.51 —-0.96 340
Mean (3.65) 5.69 7.25 -8.72 20.10 785 434
One SD below mean (1.81) 21.19 10.33 0.65 41.72 2.05 .043
Moderation 3 external
(Constant) 15.46 11.14 —6.69 37.62 1.39 .169
Condition —0.88 15.26 -31.22 29.45 —-.013 —-0.06 954
External -3.66 3.26 -10.15 2.82 —-.175 -1.12 265
Condition x External 1.78 4.46 =7.09 10.65 .010 0.40 .691
BCa (Condition X External) —4.02 15.07
Moderation 4 amotivation
(Constant) 21.05 10.83 -0.47 42.58 1.94 .055
Condition —24.58 14.50 —53.41 4.25 —-.358 -1.70 .094
Amotivation -7.09 4.08 —15.19 1.02 -.267 -1.74 .086
Condition X Amotivation 12.95 5.58 1.87 24.04 .538 2.32 .023
BCa (Condition X Amotivation) 0.13 35.50
One SD above mean (3.55) 21.46 10.20 1.19 41.73 2.10 .038
Mean (2.26) 4.63 7.19 -9.67 18.93 0.64 521
One SD below mean (0.96) —12.19 10.22 -32.50 8.12 -1.19 236

Note.

b represents unstandardized regression weights. CI = confidence interval; BCa = bias-corrected and accelerated confidence interval for N = 2,000

iterations. Condition coded as: 0 = controlling; 1 = autonomy-supportive. Moderation 1, AR* = .048, F(1, 86) = 4.32, p = .041; Moderation 2, AR =.049,
F(1,86) = 4.53,p = .036; Moderation 3, AR* =.002, F(1, 86) = 0.16, p = .691; Moderation 4, AR* =.059, F(1,86) = 5.39, p = .023. Bold denotes p < .05.

SE = standard error.

healthcare professionals’ behavioral intentions to vaccinate against the
flu. The results supported hypothesis H1, which stipulated that auton-
omy-supportive communication styles would be perceived as posing a
lower threat to freedom compared to more controlling communication
styles. Importantly, we found evidence to support hypothesis H2a,
which stipulated that healthcare professionals’ intentions to get the
vaccine would increase upon reading an autonomy-supportive mes-
sage. We did not find evidence, however, to support the hypothesis that
controlling communication would have an adverse effect on intentions
to vaccinate (H2b). The secondary objective of this study was to test
whether different types of motivational regulation are associated with
different baseline behavioral intentions to vaccinate against the flu. We
found decisive evidence in support of the hypothesis that intentions to
take the flu vaccine were positively related to healthcare professionals’
levels of autonomous regulation (H3a). This was the only type of
motivational regulation which was a significant predictor of baseline
intentions to get vaccinated against the flu. In particular, the evidence
did not support the hypothesis stipulating that external regulation would
be negatively associated with baseline behavioral intentions to vacci-
nate against the flu (H3b). While controlling communication styles may

not have an adverse impact on healthcare professionals’ intentions to
vaccinate, as we had anticipated, our data nevertheless provided strong
support for the null hypothesis, suggesting that this type of communi-
cation style will likely be ineffective to increase healthcare profes-
sionals’ vaccination uptake.

Our exploratory analyses were inconclusive with regard to an
overall advantage of an autonomy-supportive communication style
over a controlling style in changing healthcare professionals’
behavioral intentions to get vaccinated against the flu. The overall
absence of an effect of different communication styles is also
consistent with findings in other areas of applications such as
exercise-related promotional health messages (Miller et al., 2007)
and more recently, safety information concerning a COVID-19
contact tracing application (Bradshaw et al., 2021). However, the
present work extends previous research by investigating the role of
prior motivation and we found that the impact of these two
communication styles was moderated by individual differences in
motivational regulations.

Indeed, perhaps our most significant finding in terms of its
potential impact, was the observed clear advantage for using
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Figure 1

Simple Slopes for the Moderation Effect of the TSRQ-Flu Regulations
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Note. Simple slopes analyses of the four motivation regulations moderating the effect of communication style (controlling or autonomy-
supportive) on the change in certainty to vaccinate against the flu for 15D above the mean of regulation, the mean of regulation, and 1SD
below the mean of regulation. Dotted line at O represents no change in the certainty to vaccinate. Panel a: autonomous regulation; Panel b:
introjection regulation; Panel c: external regulation; Panel d: amotivation regulation.

autonomy-supportive communication style when communicating to
professionals who had not fully internalized their motivation to
receive the flu vaccination. The autonomy-supportive communica-
tion style was indeed more effective for those who tended to see flu

Table 5

vaccination as unimportant and unconnected with their internal
values (low autonomous regulation), those who tended not to see
vaccination as an act that would give them pride or reduce guilt (low
introjection), or who tended to be unwilling to act to get vaccinated

Moderation and Simple Slopes Analysis of Past Vaccination Status Using Change of Certainty as the Criterion

95% CI for b

Predictor b SE LL UL § t p value

(Constant) 8.92 6.82 —4.63 22.47 1.31 194
Condition (autonomy-supportive) —6.49 9.23 —24.84 11.87 —.095 -0.70 484
Past behavior (not vax) -9.83 9.97 —29.64 9.98 —.140 -0.99 327
Condition X Past behavior 31.63 15.08 1.65 61.61 324 2.09 039
BCa (Condition X Past behavior) 4.96 82.77

Slope of vaccinated —6.49 9.23 —24.84 11.87 0.70 484
Slope of not-vaccinated 25.14 11.93 1.43 48.85 2.11 .038

Note. b represents unstandardized regression weights. SE = standard error; CI = confidence interval; LL = lower limit; UL = upper limit. BCa = bias-
corrected and accelerated confidence interval for N = 2,000 iterations. Reference level of condition = autonomy-supportive; past behavior = not-vaccinated.

AR? = .048, F(1, 86) = 4.40, p = .039. Bold denotes p < .05.
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Figure 2
Simple Slopes for the Moderation Effect of Past Behavior
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status (not-vaccinated or vaccinated) moderating the effect of communica-
tion style (controlling or autonomy-supportive) on the change in certainty to
vaccinate against the Flu. Dotted line at O represents no change in the
certainty to vaccinate.

(high amotivation). Additionally, the impact of the type of commu-
nication style was also moderated by healthcare professionals’ past
behaviors: those who had not received the flu vaccination in the
preceding season (a strong indicator of intention formation, Ernsting
et al., 2011) were positively influenced by the autonomy-supportive
communication style.

Altogether, these results establish the subtle yet important role
prior motivation may play in the effectiveness of persuasive cam-
paigns. They provide insight into how words or phrases appealing to
choice (autonomy) can positively affect how healthcare profes-
sionals perceive the request to get vaccinated, and align with
previous research threatening freedom or evoking psychological
reactance in health-related communication campaigns (Dillard &
Shen, 2005; Miller et al., 2007; Sprengholz & Betsch, 2020). While
autonomy-supportive communication styles seem to bear no con-
sequences for those who are already inclined to engage in the target
behavior, it also encourages positive behavioral outcomes for those
who were historically less inclined to engage with flu vaccination.
From a theoretical perspective, this finding is consistent with self-
determination theory’s premise that supporting autonomy is associ-
ated with positive behavioral outcomes (Deci & Ryan, 2000).
Supporting the need for autonomy using autonomy-supportive
language may be key to improving behavioral outcomes by appeal-
ing to internalized beliefs.

Communicating in a way that increases the chance of engagement
with positive health-related behaviors may be even more important

during outbreaks of infectious diseases, such as the ongoing
COVID-19 pandemic. Although a vaccine has just become avail-
able, there is concern that people might be hesitant to take it
(e.g., Fadda et al., 2020). While the present research does not
make any claims as to whether an autonomy-supportive communi-
cation style will increase the intention to receive the newly available
COVID-19 vaccine, it offers an avenue for investigating the possi-
bility. Perhaps the moderating effect of autonomy may explain why
safety information concerning a COVID-19 contact-tracing appli-
cation found no significant differences between the impact of
different communication styles (Bradshaw et al., 2021).

Further, it is important to note that vaccination is a behavior that
occurs rarely, and thus might differ from other important health
behaviors that need constant compliance, such as social distancing
and hand washing. Research on the use of autonomy-supportive
communication for more sustainable behaviors might offer some
insight. For example, Kinnafick et al. (2016) explored the effect of
text messages on physical activity. The short text messages were
either neutral or facilitated autonomy support and were sent to
participants twice weekly over a 10-week period. The results
suggested that although both groups showed an initial increase in
physical activity, only the intervention group (autonomy-support)
had significantly increased moderate intensity of physical activity at
the 4-month follow up, whereas the control group (neutral informa-
tion) had reverted to the baseline. Further research could thus
explore the use of autonomy-supportive text messages in an infec-
tion control setting to ascertain whether such messages could be
effective, as they would be of low cost and easy for health authorities
to implement.

Limitations and Future Research

To the best of our knowledge, this is the first study testing short
promotional messages appealing to healthcare professionals need
for autonomy in flu vaccination decisions. Although the results are
promising, they are not without their limitations. First, data was
based on convenience sampling and although experimental manip-
ulations were conducted online (which may increase the ecological
validity as NHS communications include digital formats), gener-
alizability of results could be improved through replication and
using organizational-specific samples, allowing results to be cor-
roborated with objective vaccine uptake. A second potential limita-
tion of this study was the scale used to assess certainty. At
preregistration, it was considered that a percentile scale would
enable granular exploration of certainty levels, however, it is
arguable that the scaling (ranging from —100 to 100) was too large
and could have potentially introduced added variance comparative
to the sample size, thus resulting in the deviations from normality we
observed. Nevertheless, we were able to address this shortcoming
using robust non-parametric tests and robustness checks. Future
studies could assess the level of certainty using Likert scales or
alternative presentation formats, with qualitative follow-up ques-
tions related to ease of use. Third, as we only had one measure of
motivation at baseline (and did not measure it again after the
presentation of the persuasive message), we cannot be certain of
the extent to which autonomy-supportive communication directly or
indirectly affected motivation. Since autonomous motivation was
a strong predictor of future intentions to vaccinate, a valuable
addition in future research could be to test whether the impact of



publishers.

yrighted by the American Psychological Association or one of its allied

This document is cop

=
9
>

go through the American Ps

Content may be shared at no cost, but any requests to reuse this content in part or whole must

198 MOON ET AL.

autonomy-supportive communication styles on these intentions is
moderated by a change in autonomous regulation. Fourth, although
participants were randomly allocated to the two conditions, most
healthcare professionals allocated to the autonomy-supportive com-
munication were inclined to have positive baseline behavioral
intentions or having received the flu vaccination in the past. This
may have caused an underestimation of changes in the certainty to
vaccinate against the flu due to the autonomy-supportive commu-
nication, through ceiling effects. Despite this, however, we found
clear evidence that autonomy-supportive communication had a
positive impact on behavioral intentions.

This study was informed by self-determination theory (Deci &
Ryan, 2000) which conceives autonomous regulation as an inter-
nalized and individual form of motivation. There exist other con-
ceptions, however, such as “relational autonomy” whereby
autonomy is not defined as a state of individual independence
but is instead viewed as situated in “complex webs of personal
and institutional relationships that make possible, or sometimes
hinder, the making of real choices” (MacDonald, 2002, p. 195; see
also Gomez-Virseda et al., 2019). While this was out of scope for
the current study, future research could benefit from exploring how
perceptions of relational autonomy may also impact healthcare
professionals’ decisions to get vaccinated against the flu, especially
since the need for them to get vaccinated against the flu is primarily
occupational (e.g., it is recommended to limit the risk of transmis-
sion to vulnerable patients, Horcajada et al., 2003).

Implications for Policy and Practice

A key finding from this study is that autonomy-supportive
communication styles implying freedom of choice (e.g., “Consider
having the flu jab’) can be more effective than controlling commu-
nicative styles implying obligation (e.g., “Make sure you have the
flu jab”) to boost hesitant healthcare professionals’ intentions to
vaccinate against seasonal flu, particularly among those who did not
consider flu vaccination as important or aligned with their values
(low autonomous regulation). This may prove of vital importance
for communication campaign managers and policy-makers seeking
to increase vaccination uptake among healthcare professionals as
they indicate that framing messages around choice, rather than
obligation, may be a more effective way to increase uptake.

The 2019/2020 Commissioning for Quality and Innovation
(CQUIN) scheme aims to draw attention to evidence-based inter-
ventions which are simple, and do not pose a significant cost to
implementation (National Health Service England, 2020). The
evidence presented here potentially answers the need for such an
intervention, as adopting an autonomy-supportive style within
future communication campaigns could help to enhance healthcare
professionals’ vaccination decisions, without contributing to signif-
icant financial implications of implementation. After reading auton-
omy-supportive communication, behavioral intentions to get
vaccinated against the flu were significantly higher than baseline
intentions. Moreover, our findings suggest that this communication
style could be particularly beneficial for targeting those who have
not previously vaccinated against the flu, or who are less likely to
vaccinate. Interpretation of the estimated Cohen’s d effect size (see
Magnusson, 2020) indicated that for one more healthcare profes-
sional to have an improved intention to get vaccinated, 10 healthcare
professionals would have to read autonomy-supportive

communication. By contrast, our evidence suggest that a controlling
communication style would be inefficient. Based on the estimate
(albeit not statistically significant) effect size of this communication
style, one should expect one improved behavioral intention for
every 31 healthcare professionals reached.

Conclusions

The current work highlights that the presence of an autonomy-
supportive language is an important component of communication
campaigns appealing to healthcare professionals to get the flu
vaccination. It affords promising outcomes for encouraging positive
vaccination decisions and behavioral outcomes, highlighting that
prior motivation is an important factor to consider when determining
the impact of different communication styles. It provides a useful
foundation for future research to build upon, which may also
provide foundations to examine how messaging campaigns may
be designed for the forthcoming COVID-19 vaccination campaigns.
The current work also draws attention to a simple, low-cost inter-
vention for institutions such as the NHS, and even small effects
could improve vaccination uptake when considering the global
number of healthcare professionals.

References

Baron-Epel, O., Madjar, B., Grefat, R., & Rishpon, S. (2013). Trust and the
demand for autonomy may explain the low rates of immunizations among
nurses. Human Vaccines & Immunotherapeutics, 9(1), 100-107. https:/
doi.org/10.4161/hv.22503

Betsch, C., Schmid, P., Heinemeier, D., Korn, L., Holtmann, C., & Béhm, R.
(2018). Beyond confidence: Development of a measure assessing the 5C
psychological antecedents of vaccination. PLOS ONE, 13(12), Article
€0208601. https://doi.org/10.1371/journal.pone.0208601

Blandford, A., Cox, A., & Cairns, P. (2008). Controlled experiments. In P.
Cairns & A. Cox (Eds.), Research methods for human computer interac-
tion (pp. 1-16). Cambridge University Press. https://doi.org/10.1017/
CB09780511814570.002

Bradshaw, E. L., Ryan, R., Noetel, M., Saeri, A. K., Slattery, P., Grundy, E.,
& Calvo, R. A. (2021). Information safety assurances affect intentions to
use COVID-19 contact tracing applications, regardless of autonomy-
supportive or controlling message framing. Frontiers in Psychology,
11, 3772-3783.

Brehm, J. W. (1966). A theory of psychological reactance. Academic Press.

Canty, A., & Ripley, B. D. (2019). boot: Bootstrap R (S-Plus) Functions.
R package version 1.3-27.

Carcioppolo, N., Li, C., Chudnovskaya, E. V., Kharsa, R., Stephan, T., &
Nickel, K. (2017). The comparative efficacy of a hybrid guilt-fear appeal
and a traditional fear appeal to influence HPV vaccination intentions.
Communication Research, 44(3), 437-458. https://doi.org/10.1177/
0093650215616457

Chatzisarantis, N. L. D., Hagger, M. S., Kamarova, S., & Kawabata, M.
(2012). When effects of the universal psychological need for autonomy on
health behaviour extend to a large proportion of individuals: A field
experiment. British Journal of Health Psychology, 17, 785-797. https:/
doi.org/10.1111/§.2044-8287.2012.02073.x

Churchill, S., & Pavey, L. (2013). Promoting fruit and vegetable consump-
tion: The role of message framing and autonomy. British Journal of Health
Psychology, 18(3), 610-622. https://doi.org/10.1111/bjhp.12007

Coa, K., & Patrick, H. (2016). Baseline motivation type as a predictor of
dropout in a healthy eating text messaging program. JMIR MHealth and
UHealth, 4(3), Artcile el14. https://doi.org/10.2196/mhealth.5992

Corace, K. M., Prematunge, C., McCarthy, A., Nair, R. C., Roth, V., Hayes,
T., Suh, K. N., Balfour, L., & Garber, G. E. (2013). Predicting influenza


https://doi.org/10.4161/hv.22503
https://doi.org/10.4161/hv.22503
https://doi.org/10.4161/hv.22503
https://doi.org/10.4161/hv.22503
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1017/CBO9780511814570.002
https://doi.org/10.1017/CBO9780511814570.002
https://doi.org/10.1017/CBO9780511814570.002
https://doi.org/10.1017/CBO9780511814570.002
https://doi.org/10.1177/0093650215616457
https://doi.org/10.1177/0093650215616457
https://doi.org/10.1177/0093650215616457
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/j.2044-8287.2012.02073.x
https://doi.org/10.1111/bjhp.12007
https://doi.org/10.1111/bjhp.12007
https://doi.org/10.1111/bjhp.12007
https://doi.org/10.2196/mhealth.5992
https://doi.org/10.2196/mhealth.5992
https://doi.org/10.2196/mhealth.5992

publishers.

yrighted by the American Psychological Association or one of its allied

This document is cop
Content may be shared at no cost, but any requests to reuse this content in part or whole must

erican Psychological Association.

go through the Am

AUTONOMY MODERATES FLU VACCINE HEALTH MESSAGES 199

vaccination uptake among health care workers: What are the key moti-
vators? American Journal of Infection Control, 41(8), 679—684. https://
doi.org/10.1016/j.ajic.2013.01.014

Corace, K. M., Srigley, J. A., Hargadon, D. P., Yu, D., MacDonald, T. K.,
Fabrigar, L. R., & Garber, G. E. (2016). Using behavior change frame-
works to improve healthcare worker influenza vaccination rates: A
systematic review. Vaccine, 34(28), 3235-3242. https://doi.org/10
.1016/j.vaccine.2016.04.071

Coulter, R. H., & Pinto, M. B. (1995). Guilt appeals in advertising: What are
their effects? Journal of Applied Psychology, 80(6), 697-705. https:/
doi.org/10.1037/0021-9010.80.6.697

Davison, A. C., & Hinkley, D. V. (1997). Bootstrap methods and their
applications. Cambridge University Press. http://statwww.epfl.ch/
davison/BMA/. https://doi.org/10.1017/CB0O9780511802843

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determina-
tion in human behavior. Plenum Press. https://doi.org/10.1007/978-1-
4899-2271-7

Deci, E. L., & Ryan, R. M. (2000). The ‘what’ and ‘why’ of goal pursuits:
Human needs and the self-determination of behavior. Psychological
Inquiry, 11(4), 227-268. https://doi.org/10.1207/S15327965PL11104_01

Dillard, J. P., & Shen, L. (2005). On the nature of reactance and its role in
persuasive health communication. Communication Monographs, 72(2),
144-168. https://doi.org/10.1080/03637750500111815

Ermsting, A., Lippke, S., Schwarzer, R., & Schneider, M. (2011). Who
participates in seasonal influenza vaccination? Past behavior moderates the
prediction of adherence. Advances in Preventive Medicine, 2011, Article
148934. https://doi.org/10.4061/2011/148934

Fadda, M., Albanese, E., & Suggs, L. S. (2020). When a COVID-19 vaccine
is ready, will we all be ready for it? International Journal of Public Health,
65(6), 711-712. https://doi.org/10.1007/s00038-020-01404-4

Fadda, M., Galimberti, E., Fiordelli, M., Romano, L., Zanetti, A., & Schulz,
P. J. (2017). Effectiveness of a smartphone app to increase parents’
knowledge and empowerment in the MMR vaccination decision: A
randomized controlled trial. Human Vaccines & Immunotherapeutics,
13(11), 2512-2521. https://doi.org/10.1080/21645515.2017.1360456

Fadda, M., Galimberti, E., Fiordelli, M., & Schulz, P. J. (2018). Evaluation of
a mobile phone-based intervention to increase parents’ knowledge about
the Measles-Mumps-Rubella vaccination and their psychological empow-
erment: Mixed-method approach. JMIR MHealth and UHealth, 6(3),
Article e59. https://doi.org/10.2196/mhealth.8263

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A
flexible statistical power analysis program for the social, behavioral, and
biomedical sciences. Behavior Research Methods, 39(2), 175-191. https://
doi.org/10.3758/BF03193146

Flesch, R. (1948). A new readability yardstick. Journal of Applied Psychol-
0gy, 32(3), 221-233. https://doi.org/10.1037/h0057532

Fletcher, T. D. (2012). QuantPsyc: Quantitative psychology tools. https://
cran.r-project.org/package=QuantPsyc

Gillison, F. B., Rouse, P., Standage, M., Sebire, S.J., & Ryan, R. M. (2019). A
meta-analysis of techniques to promote motivation for health behaviour
change from a self-determination theory perspective. Health Psychology
Review, 13(1), 110-130. https://doi.org/10.1080/17437199.2018.1534071

Gomez-Virseda, C., De Maeseneer, Y., & Gastmans, C. (2019). Relational
autonomy: What does it mean and how is it used in end-of-life care? A
systematic review of argument-based ethics literature. BMC Medical
Ethics, 20(1), Article 76. https://doi.org/10.1186/s12910-019-0417-3

Grandpre, J., Alvaro, E. M., Burgoon, M., Miller, C. H., & Hall, J. R. (2003).
Adolescent reactance and anti-smoking campaigns: A theoretical
approach. Health Communication, 15(3), 349-366. https://doi.org/10
.1207/S15327027HC1503_6

Graton, A., & Mailliez, M. (2019). A theory of guilt appeals: A review
showing the importance of investigating cognitive processes as mediators
between emotion and behavior. Behavioral Sciences (Basel, Switzerland),
9(12), Article 117. https://doi.org/10.3390/bs9120117

Hakim, H., Gaur, A. H., & McCullers, J. A. (2011). Motivating factors for
high rates of influenza vaccination among healthcare workers. Vaccine,
29(35), 5963-5969. https://doi.org/10.1016/j.vaccine.2011.06.041

Horcajada, J. P., Pumarola, T., Martinez, J. A., Tapias, G., Bayas, J. M., de la
Prada, M., Garcia, F., Codina, C., Gatell, J. M., & Jiménez de Anta, M. T.
(2003). A nosocomial outbreak of influenza during a period without
influenza epidemic activity. The European Respiratory Journal, 21(2),
303-307. https://doi.org/10.1183/09031936.03.00040503

Jarosz, A. F., & Wiley, J. (2014). What are the odds? A practical guide to
computing and reporting Bayes factors. The Journal of Problem Solving,
7(1), 2-9. https://doi.org/10.7771/1932-6246.1167

JASP Team. (2019). JASP (Version 0.11.1) [Computer software]. https:/
jasp-stats.org/

JASP Team. (2020). JASP (Version 0.14) [Computer software]. https://jasp-
stats.org/

Kassianos, G., Kuchar, E., Nitsch-Osuch, A., Kyncl, J., Galev, A., Humolli, 1.,
Falup-Pecurariuf, O., Thomsong, A., Klein, C., & Vallée-Tourangeau, G.
(2018). Motors of influenza vaccination uptake and vaccination advocacy in
healthcare workers: A comparative study in six European countries. Vaccine,
36(44), 6546—6552. https://doi.org/10.1016/j.vaccine.2018.02.031

Kinnafick, F.-E., Thggersen-Ntoumani, C., & Duda, J. (2016). The effect of
need supportive text messages on motivation and physical activity behav-
iour. Journal of Behavioral Medicine, 39(4), 574-586. https://doi.org/10
.1007/s10865-016-9722-1

Kirkland, R. A., Karlin, N. J., Stellino, M. B., & Pulos, S. (2011). Basic
psychological needs satisfaction, motivation, and exercise in older adults.
Activities, Adaptation & Aging, 35(3), 181-196. https://doi.org/10.1080/
01924788.2011.596764

Lehmann, B. A., Ruiter, R. A. C., Wicker, S., Chapman, G. B., & Kok, G.
(2015). Medical students’ attitude towards influenza vaccination. BMC
Infectious Diseases, 15(1), Article 185. https://doi.org/10.1186/s12879-
015-0929-5

Long, J. A. (2019a). interactions: Comprehensive, user-friendly toolkit for
probing interactions. https://cran.r-project.org/package=interactions

Long, J. A. (2019b). jtools: Analysis and presentation of social scientific
data. https://cran.r-project.org/package=jtools

Lytras, T., Kopsachilis, F., Mouratidou, E., Papamichail, D., & Bonovas, S.
(2016). Interventions to increase seasonal influenza vaccine coverage in
healthcare workers: A systematic review and meta-regression analysis.
Human Vaccines & Immunotherapeutics, 12(3), 671-681. https://doi.org/
10.1080/21645515.2015.1106656

MacDonald, C. (2002). Nurse autonomy as relational. Nursing Ethics, 9(2),
194-201. https://doi.org/10.1191/0969733002ne4980a

Magnusson, K. (2020). Understanding Cohen’s d | R psychologist. https://
rpsychologist.com/d3/cohend/

McDonald, J. H. (2014). Handbook of biological statistics (3rd ed.). Sparky
House Publishing.

McLaughlin, B., Schutz, C., & White, D. (1980). Parental speech to five-
year-old children in a game-playing situation. Child Development, 51(2),
580. https://doi.org/10.2307/1129297

Miller, C. H., Lane, L. T., Deatrick, L. M., Young, A. M., & Potts, K. A.
(2007). Psychological reactance and promotional health messages: The
effects of controlling language, lexical concreteness, and the restoration of
freedom. Human Communication Research, 33(2), 219-240. https:/
doi.org/10.1111/j.1468-2958.2007.00297.x

Moon, K., Riege, A., Gourdon-Kanhukamwe, A., & Vallée-Tourangeau, G.
(under review). Development and validation of the Treatment Self-
Regulation Questionnaire assessing Healthcare Professionals’ motivation
for flu vaccination (TSRQ-Flu).

Moustaka, F. C., Vlachopoulos, S. P., Kabitsis, C., & Theodorakis, Y.
(2012). Effects of an autonomy-supportive exercise instructing style on
exercise motivation, psychological well-being, and exercise attendance in
middle-age women. Journal of Physical Activity & Health, 9(1), 138-150.
https://doi.org/10.1123/jpah.9.1.138


https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.ajic.2013.01.014
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1016/j.vaccine.2016.04.071
https://doi.org/10.1037/0021-9010.80.6.697
https://doi.org/10.1037/0021-9010.80.6.697
https://doi.org/10.1037/0021-9010.80.6.697
https://doi.org/10.1037/0021-9010.80.6.697
https://doi.org/10.1037/0021-9010.80.6.697
https://doi.org/10.1037/0021-9010.80.6.697
http://statwww.epfl.ch/davison/BMA/
http://statwww.epfl.ch/davison/BMA/
http://statwww.epfl.ch/davison/BMA/
http://statwww.epfl.ch/davison/BMA/
https://doi.org/10.1017/CBO9780511802843
https://doi.org/10.1017/CBO9780511802843
https://doi.org/10.1017/CBO9780511802843
https://doi.org/10.1007/978-1-4899-2271-7
https://doi.org/10.1007/978-1-4899-2271-7
https://doi.org/10.1007/978-1-4899-2271-7
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1080/03637750500111815
https://doi.org/10.1080/03637750500111815
https://doi.org/10.4061/2011/148934
https://doi.org/10.4061/2011/148934
https://doi.org/10.1007/s00038-020-01404-4
https://doi.org/10.1007/s00038-020-01404-4
https://doi.org/10.1080/21645515.2017.1360456
https://doi.org/10.1080/21645515.2017.1360456
https://doi.org/10.1080/21645515.2017.1360456
https://doi.org/10.1080/21645515.2017.1360456
https://doi.org/10.2196/mhealth.8263
https://doi.org/10.2196/mhealth.8263
https://doi.org/10.2196/mhealth.8263
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.3758/BF03193146
https://doi.org/10.1037/h0057532
https://doi.org/10.1037/h0057532
https://cran.r-project.org/package=QuantPsyc
https://cran.r-project.org/package=QuantPsyc
https://cran.r-project.org/package=QuantPsyc
https://cran.r-project.org/package=QuantPsyc
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1186/s12910-019-0417-3
https://doi.org/10.1186/s12910-019-0417-3
https://doi.org/10.1207/S15327027HC1503_6
https://doi.org/10.1207/S15327027HC1503_6
https://doi.org/10.3390/bs9120117
https://doi.org/10.3390/bs9120117
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1016/j.vaccine.2011.06.041
https://doi.org/10.1183/09031936.03.00040503
https://doi.org/10.1183/09031936.03.00040503
https://doi.org/10.1183/09031936.03.00040503
https://doi.org/10.1183/09031936.03.00040503
https://doi.org/10.7771/1932-6246.1167
https://doi.org/10.7771/1932-6246.1167
https://doi.org/10.7771/1932-6246.1167
https://jasp-stats.org/
https://jasp-stats.org/
https://jasp-stats.org/
https://jasp-stats.org/
https://jasp-stats.org/
https://jasp-stats.org/
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1016/j.vaccine.2018.02.031
https://doi.org/10.1007/s10865-016-9722-1
https://doi.org/10.1007/s10865-016-9722-1
https://doi.org/10.1080/01924788.2011.596764
https://doi.org/10.1080/01924788.2011.596764
https://doi.org/10.1080/01924788.2011.596764
https://doi.org/10.1080/01924788.2011.596764
https://doi.org/10.1080/01924788.2011.596764
https://doi.org/10.1186/s12879-015-0929-5
https://doi.org/10.1186/s12879-015-0929-5
https://doi.org/10.1186/s12879-015-0929-5
https://cran.r-project.org/package=interactions
https://cran.r-project.org/package=interactions
https://cran.r-project.org/package=interactions
https://cran.r-project.org/package=jtools
https://cran.r-project.org/package=jtools
https://cran.r-project.org/package=jtools
https://doi.org/10.1080/21645515.2015.1106656
https://doi.org/10.1080/21645515.2015.1106656
https://doi.org/10.1080/21645515.2015.1106656
https://doi.org/10.1080/21645515.2015.1106656
https://doi.org/10.1080/21645515.2015.1106656
https://doi.org/10.1191/0969733002ne498oa
https://doi.org/10.1191/0969733002ne498oa
https://rpsychologist.com/d3/cohend/
https://rpsychologist.com/d3/cohend/
https://rpsychologist.com/d3/cohend/
https://doi.org/10.2307/1129297
https://doi.org/10.2307/1129297
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1111/j.1468-2958.2007.00297.x
https://doi.org/10.1123/jpah.9.1.138
https://doi.org/10.1123/jpah.9.1.138
https://doi.org/10.1123/jpah.9.1.138
https://doi.org/10.1123/jpah.9.1.138
https://doi.org/10.1123/jpah.9.1.138

publishers.

y the American Psychological Association or one of its allied

This document is copyrighted b

erican Psychological Association.

go through the Am

requests to reuse this content in part or whole must g

Content may be shared at no cost, but any t

200

National Health Service Choices. (2019). Who should have the flu vaccine?
https://www.nhs.uk/conditions/vaccinations/who-should-have-flu-vaccine/
National Health Service Digital. (2020). Data dictionary: NHS trust. https://
www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_

trust_de.asp?shownav=1

National Health Service England. (2020). Commissioning for quality and
innovation (CQUIN): CCG indicator specifications for 2019-2020.
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-
specifications/

Pavey, L., Greitemeyer, T., & Sparks, P. (2012). I help because I want to, not
because you tell me to. Personality and Social Psychology Bulletin, 38(5),
681-689. https://doi.org/10.1177/0146167211435940

Peretti-Watel, P., Ward, J. K., Schulz, W. S., Verger, P., & Larson, H. J.
(2015). Vaccine hesitancy: Clarifying a theoretical framework for an
ambiguous notion. PLOS Currents Outbreaks, 7. https://doi.org/10
.1371/currents.outbreaks.6844c80ff9f5b273f34c91{71b7c289

Prematunge, C., Corace, K. M., McCarthy, A., Nair, R. C., Pugsley, R., &
Garber, G. E. (2012). Factors influencing pandemic influenza vaccination of
healthcare workers—A systematic review. Vaccine, 30(32), 4733-4743.
https://doi.org/10.1016/j.vaccine.2012.05.018

Public Health England. (2019). Surveillance of influenza and other respiratory
viruses in the UK. https://www.gov.uk/government/statistics/annual-flu-reports

Public Health England. (2020). Surveillance of influenza and other respira-
tory viruses in the UK. https://www.gov.uk/government/statistics/annual-
flu-reports

Redding, C. A., Rossi, J. S., Rossi, S. R., Veliver, W. F., & Prochaska, J. O.
(2000). Health behavior models. International Electronic Journal of
Health Education, 3(Special Issue), 180-193.

Resnicow, K., Davis, R. E., Zhang, G., Konkel, J., Strecher, V. J., Shaikh,
A.R., Tolsma, D., Calvi, J., Alexander, G., Anderson, J. P., & Wiese, C.
(2008). Tailoring a fruit and vegetable intervention on novel motivational
constructs: Results of a randomized study. Annals of Behavioral Medicine,
35(2), 159-169. https://doi.org/10.1007/s12160-008-9028-9

Resnicow, K., Zhou, Y., Hawley, S., Jimbo, M., Ruffin, M. T., Davis, R. E.,
Shires, D., & Lafata, J. E. (2014). Communication preference moderates
the effect of a tailored intervention to increase colorectal cancer screening
among African Americans. Patient Education and Counseling, 97(3),
370-375. https://doi.org/10.1016/j.pec.2014.08.013

R Studio. (2020). RStudio: Integrated development environment for R. http://
www.rstudio.com/

Ryan, R. M., & Deci, E. L. (2000). Intrinsic and extrinsic motivations:
Classic definitions and new directions. Contemporary Educational Psy-
chology, 25(1), 54-67. https://doi.org/10.1006/ceps.1999.1020

Schmid, P., Rauber, D., Betsch, C., Lidolt, G., & Denker, M.-L. (2017).
Barriers of influenza vaccination intention and behavior—A systematic
review of influenza vaccine hesitancy, 2005-2016. PLOS ONE, 12(1),
Article e0170550. https://doi.org/10.1371/journal.pone.0170550

MOON ET AL.

Schwarz, N. (1999). Self-reports: How the questions shape the answers.
American Psychologist, 54(2), 93-105. https://doi.org/10.1037/0003-
066X.54.2.93

Smit, E. S., Zeidler, C., Resnicow, K., & de Vries, H. (2019). Identifying the
most autonomy-supportive message frame in digital health communica-
tion: A 2 X 2 between-subjects experiment. Journal of Medical Internet
Research, 21(10), Article e14074. https://doi.org/10.2196/14074

Sprengholz, P., & Betsch, C. (2020). Herd immunity communication
counters detrimental effects of selective vaccination mandates: Experi-
mental evidence. EClinicalMedicine, 22, Article 100352. https://doi.org/
10.1016/j.eclinm.2020.100352

Steindl, C., Jonas, E., Sittenthaler, S., Traut-Mattausch, E., & Greenberg, J.
(2015). Understanding psychological reactance: New developments and
findings. Zeitschrift fur Psychologie, 223(4), 205-214. https://doi.org/10
.1027/2151-2604/2000222

Thomson, A., Robinson, K., & Vallée-Tourangeau, G. (2016). The 5As: A
practical taxonomy for the determinants of vaccine uptake. Vaccine, 34(8),
1018-1024. https://doi.org/10.1016/j.vaccine.2015.11.065

To, K. W.,Lai, A., Lee, K. C. K., Koh, D., & Lee, S. S. (2016). Increasing the
coverage of influenza vaccination in healthcare workers: Review of
challenges and solutions. The Journal of Hospital Infection, 94(2),
133-142. https://doi.org/10.1016/j.jhin.2016.07.003

Vallée-Tourangeau, G., Promberger, M., Moon, K., Wheelock, A., Sirota,
M., Norton, C., & Sevdalis, N. (2018). Motors of influenza vaccination
uptake and vaccination advocacy in healthcare workers: Development and
validation of two short scales. Vaccine, 36(44), 6540-6545. https:/
doi.org/10.1016/j.vaccine.2017.08.025

Vansteenkiste, M., Lens, W., & Deci, E. L. (2006). Intrinsic versus extrinsic
goal contents in self-determination theory: Another look at the quality of
academic motivation. Educational Psychologist, 41(1), 19-31. https:/
doi.org/10.1207/s15326985ep4101_4

Verhagen, J., & Wagenmakers, E.-J. (2014). Bayesian tests to quantify the
result of a replication attempt. Journal of Experimental Psychology:
General, 143(4), 1457-1475. https://doi.org/10.1037/a003673 1

Wickham, H. (2016). ggplot2: Elegant graphics for data analysis. Springer-
Verlag. https://ggplot2.tidyverse.org

World Health Organization. (2015). WHO|Influenza. https://www.who.int/
immunization/diseases/influenza/en/

World Health Organization. (2019). Ten threats to global health in 2019.
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-
in-2019

Zeileis, A., & Hothorn, T. (2002). Diagnostic checking in regression
relationships. R News, 2(3), 7-10. https://cran.r-project.org/doc/Rnews/

Received July 15, 2020
Revision received December 10, 2020
Accepted December 29, 2020 =


https://www.nhs.uk/conditions/vaccinations/who-should-have-flu-vaccine/
https://www.nhs.uk/conditions/vaccinations/who-should-have-flu-vaccine/
https://www.nhs.uk/conditions/vaccinations/who-should-have-flu-vaccine/
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/nhs_business_definitions/n/nhs_trust_de.asp?shownav=1
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-specifications/
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-specifications/
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-specifications/
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-specifications/
https://www.england.nhs.uk/publication/ccg-cquin-2019-20-indicators-specifications/
https://doi.org/10.1177/0146167211435940
https://doi.org/10.1177/0146167211435940
https://doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
https://doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
https://doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
https://doi.org/10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://www.gov.uk/government/statistics/annual-flu-reports
https://doi.org/10.1007/s12160-008-9028-9
https://doi.org/10.1007/s12160-008-9028-9
https://doi.org/10.1016/j.pec.2014.08.013
https://doi.org/10.1016/j.pec.2014.08.013
https://doi.org/10.1016/j.pec.2014.08.013
https://doi.org/10.1016/j.pec.2014.08.013
https://doi.org/10.1016/j.pec.2014.08.013
https://doi.org/10.1016/j.pec.2014.08.013
http://www.rstudio.com/
http://www.rstudio.com/
http://www.rstudio.com/
http://www.rstudio.com/
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.1037/0003-066X.54.2.93
https://doi.org/10.2196/14074
https://doi.org/10.2196/14074
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1016/j.eclinm.2020.100352
https://doi.org/10.1027/2151-2604/a000222
https://doi.org/10.1027/2151-2604/a000222
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.vaccine.2015.11.065
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.jhin.2016.07.003
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1016/j.vaccine.2017.08.025
https://doi.org/10.1207/s15326985ep4101_4
https://doi.org/10.1207/s15326985ep4101_4
https://doi.org/10.1207/s15326985ep4101_4
https://doi.org/10.1037/a0036731
https://doi.org/10.1037/a0036731
https://ggplot2.tidyverse.org
https://ggplot2.tidyverse.org
https://ggplot2.tidyverse.org
https://www.who.int/immunization/diseases/influenza/en/
https://www.who.int/immunization/diseases/influenza/en/
https://www.who.int/immunization/diseases/influenza/en/
https://www.who.int/immunization/diseases/influenza/en/
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/feature-stories/ten-threats-to-global-health-in-2019
https://cran.r-project.org/doc/Rnews/
https://cran.r-project.org/doc/Rnews/
https://cran.r-project.org/doc/Rnews/

	The Moderating Effect of Autonomy on Promotional Health Messages Encouraging Healthcare Professionals' to Get the Influenza Vaccine
	Outline placeholder
	Known Predictors of Flu Vaccination Uptake
	The Important Role of Autonomy in Decisions
	Autonomy-Supportive Communication Style and Vaccination Acceptance
	The Possible Moderating Effect of Motivational Regulation
	The Current Research

	Pilot
	Method
	Participants
	Materials
	Design and Procedure

	Results and Discussion

	Main Experiment
	Method
	Participants
	Materials
	Design and Procedure


	Main Results
	Preliminary Checks
	Data Distributions and Assumption Checks
	Manipulation Check

	Communication Styles and Behavioral Intentions to Vaccinate Against the Flu
	Motivational Regulation and Behavioral Intentions to Vaccinate Against the Flu

	Additional Analyses
	Appeal to Feelings
	Moderating Effect of Motivation Regulations on Intentions to Vaccinate
	Moderating Effect of Autonomous Regulation
	Moderating Effect of Introjection Regulation
	Moderating Effect of External Regulation
	Moderating Effect of Amotivation

	Moderating Effect of Past Behavior on Intentions to Vaccinate

	Discussion
	Limitations and Future Research
	Implications for Policy and Practice

	Conclusions
	References


