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Abstract

In this study, we contrast how different benefit and
harm information formats and the presence or absence
of an ease-of-access nudge may facilitate COVID
vaccination uptake for a sample of 620 unvaccinated
Dutch adults at a timepoint when the vaccine had been
widely available for more than a month. Using a 2 x 2
between-subjects factorial design, we varied the
information format on mRNA COVID vaccination
statistics (generic text vs. facts box) and an affirmative
nudge emphasizing the ease of making a vaccination
appointment (absent vs. present). We assessed the
acceptance of the vaccination information provided,
perceptions on the vaccination, and whether
participants directly visited a COVID vaccination
appointment website. Whereas the facts box did
not significantly affect participants’ information
acceptance, vaccination attitudes, intentions, and link
clicking, the affirmative nudge alongside an online
link systematically increased the likelihood of clicking

on the link to make a vaccination appointment.
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“Centre for the Advanced Study of . .
Collective Behaviour” (ID: 422037984). A verbal nudge emphasizing the ease of vaccine acces-
sibility is more likely to increase vaccination uptake
[Correction added on 6 November 2023, in an unvaccinated population than informational
after first online publication: Odette

Wegwarth's affiliation details have been

updated in this version.]

campaigns on vaccine effectiveness.

KEYWORDS

risk communication, selective information processing, self-
efficacy, vaccine hesitancy

INTRODUCTION

Increasing vaccination rates is a key measure for combating and controlling the global COVID
pandemic, but it is challenged by the high prevalence of vaccine hesitancy (e.g. Lazarus
et al., 2021). While some strategies for persuading the vaccine hesitant have been proposed,
prior research has shown that negative expectations and convictions are difficult to change
(Giese et al., 2020; Kerr et al., 2022). In this study, we are contrasting different approaches in an
unvaccinated sample in order to learn how vaccine hesitancy may be successfully addressed by
public health interventions.

Harms and benefit information

One approach for increasing vaccination rates aims to improve the motivation for getting vacci-
nated by providing information that should positively affect individuals’ vaccine perceptions
and attitudes (Conner & Sparks, 2005; McEachan et al., 2011; Nehal et al., 2021;
Schwarzer, 2008). While collective benefits such as the principle of herd immunity also have
the potential to promote vaccination (e.g. Pfattheicher et al., 2022), informing about the per-
sonal benefits of the vaccines in terms of preventing infections and hospitalizations (i.e. its
effectiveness) in combination with comparatively low harms seems particularly promising
(Ashworth et al., 2021; Gates et al., 2021; Motta et al., 2021).

This information provision is transparent when it provides all risk information in absolute
numbers for both the benefits and harms and is adjusted to the same denominator (e.g. 10 out
of 1000). One way to transparently illustrate both the benefits and harms of a vaccine is a facts
box format. A facts box provides absolute risk information on the benefits and harms of a
medical intervention, adjusted to the same denominator, for both a control and an intervention
group in a tabular format (Brick et al., 2020; Eddy, 1990; McDowell et al., 2016; Schwartz
et al., 2007). Such a tabular provision of information has been shown to facilitate both the
understanding of the benefit and harm information and the correct recall of both flu and
COVID vaccination facts (Brick et al., 2020; Rebitschek et al., 2022).

As a maximally transparent provision of information also fully discloses all given knowl-
edge about the potential harms of a vaccine or treatment, it may not be the most effective
approach to motivating skeptical subpopulations (Brewer et al., 2017; Brick et al., 2020;
Rebitschek et al., 2022), potentially prompting officials to resort to more generic, non-
transparent messaging. Nevertheless, transparent information may be particularly suited to
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target vaccine-hesitant groups, as it addresses the group's high need for information on vacci-
nation's benefits and harms (Wegwarth et al., 2020) and may thus be perceived as more bal-
anced than mere appeals to rather nontransparent authoritative or normative arguments
often resorted to by officials (Giese et al., 2023; Kerr et al., 2022; Petersen et al., 2021;
Rebitschek et al., 2022). Thereby, a transparent visual message highlighting both benefits
and harms may be best suited to particularly convince both the vaccine hesitant and the
people resistant to a vaccination or at least increase their trust in health authorities and
social sharing of evidence-based information (Giese et al., 2021; Wegwarth et al., 2017,
Wegwarth & Gigerenzer, 2013).

Accessibility of vaccines and vaccine-related information

Motivating unvaccinated people to obtain a vaccination is only a first step toward increasing
vaccination rates from a social and health psychology perspective (e.g. Wegwarth et al., 2014).
Most health behavior models (such as HAPA or PAPM) argue that motivation is a necessary
but insufficient condition for displaying an intended behavior (e.g. Gollwitzer & Sheeran, 2006;
Patel, 2021; Schwarzer, 2008; Weinstein et al., 1998). Additionally, executing the desired behav-
ior needs to be facilitated.

One way of increasing people's ability to act on their intentions is to detail out plans for
when and how the vaccination could be obtained (Milkman et al., 2011) or prompts reminding
people to vaccinate (Jacobson Vann et al., 2018). For instance, Dai et al. (2021) demonstrated in
a community setting that sending people a simple text message that reminded them to get vacci-
nated and contained a link to make a COVID vaccination appointment increased vaccination
rates by more than three percentage points.

Yet, indications that these approaches as stand-alone interventions may also be
insufficient, particularly for the vaccine-hesitant, can be seen in studies conducted when
the vaccine was widely available (Chang et al., 2021). This could have something to do
with the difficulties in making an appointment and accessing the vaccinations perceived
by these populations (Badr et al., 2021; Eshun-Wilson et al.,, 2021; Gates et al., 2021).
Highlighting the ease of making an appointment and the accessibility of the vaccine, in
addition to the link, may thus be sufficient to nudge some of the hesitant to
vaccinate. Furthermore, nudging people to make vaccine appointments should, in theory,
work best in combination with some promotional informational materials (Weinstein
et al.,, 1998). While the transparent risk information should convince participants to intend
a vaccination as a motivational intervention, the ease-of-access nudge may then help to
particularly engage these now motivated individuals to directly make a vaccination
appointment.

The present study

Therefore, our study assesses how providing detailed, transparent information and an ease-
of-access nudge interact to affect vaccination intentions, attitudes, and vaccination-related
behaviors in an unvaccinated population. Given that the participants were unvaccinated in the
summer of 2021, where the vaccine and its evidence have been widely available for more than a
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month,! we assume that this sample is at least vaccine-hesitant, but we use information on their
attitudes, intentions, and background to further understand the demographics of our sample
and its COVID vaccine hesitancy. Thereby, this study further contributes to the literature by
experimentally testing the effectiveness of the combination of a motivational technique with
a nudge to engage a particularly reluctant subpopulation to make COVID vaccination
appointments.

Regarding our interventions, we expect that providing more transparent materials will
increase the acceptance of vaccine-related information and a positive perception of COVID vac-
cines relative to providing non-transparent messages. Furthermore, we predict that both using a
more transparent information format and providing an ease-of-access nudge highlighting the ease
of obtaining a COVID vaccination appointment will increase the likelihood of visiting a website
to make such an appointment. In line with general health psychology theories (Weinstein
et al., 1998), we further expect these effects to facilitate each other. In addition, we will investigate
how prior attitudes toward vaccines and general adherence to COVID guidelines play a role in
vaccination decisions and how their impact may be mitigated by the applied interventions.
The hypotheses, the design, and the analyses are preregistered under https://osf.io/pn73c.

METHODS
Participants

At the end of July/beginning of August 2021, 1012 self-reportedly unvaccinated Dutch partici-
pants were recruited via the platform PanelClix, an ISO 20252-certified Dutch panel provider
with more than 100,000 active panelists. In order to be eligible for the study, the participants
had to indicate that they had neither had any COVID vaccination sessions nor any vaccination
appointments scheduled that they were sure to attend. In addition, they had to confirm not to
use a smartphone to answer the questions, and PanelClix ensured all participants were aged
18 years and older. No other quotas were applied. Out of the recruited participants,
620 remained after pre-registered attention-check and seriousness-check screen-outs (age:
M = 45.65, SD = 15.75; 50.6% females; education: Md = 2, corresponding to MBO [i.e. Dutch
secondary vocational education degree]). Overall, unfinished surveys were independent of
information (y’[1, N = 1040] = .636, p = .450, ¢ = .025) or ease-of-access nudge condition
(*[1, N = 1017] = 1.803, p = .374, ¢ = .042). Similarly, the numbers of screen-outs were inde-
pendent of the experimental assignment (y*[3, N = 1012] = 1.097, p = .780, ¢ = .033).

Design

In this study, we used a 2-information type (nontransparent generic text vs. transparent visual
facts box) x 2-ease-of-access nudge (absent vs. present) between-subject design with random
assignment of participants to assess the effects of different communication strategies on COVID
vaccine acceptance and uptake.

The vaccination roll-out started at the beginning of January 2021, staggered by age. All adults were eligible for a
COVID vaccination by June 19, 2021. At the start of this study, more than 90% of all Dutch that have obtained a COVID
vaccination until now were at least partially vaccinated (https:\\coronadashboard.government.nl/landelijk/vaccinaties).
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For our transparent visual facts box condition of the information type manipulation,
we used a translated version of the mRNA COVID vaccination facts box obtained from https://
www.hardingcenter.de/en/fact-boxes (at 06-16-21, not accessible anymore; see also Brick
et al., 2020 and https://osf.io/wbhxd). This facts box summarizes both information on COVID
vaccination benefits and harms in an accessible format by visualizing colored icon arrays indi-
cating the number of COVID cases or vaccine-adverse events for two samples of 1000 vacci-
nated or unvaccinated individuals in RCT trials. In contrast, the nontransparent format did not
include written or visual numeric information or detailed benefit/harm information about
COVID vaccination. Here, we used a generic text statement gleaned from a web page of
the Dutch National Public Health Institute (RIVM) that translated into: “The BioNTech/Pfizer
vaccine has been extensively assessed for efficacy, safety, and quality by the European
Medicines Agency (EMA) and the Medicines Evaluation Board (MEB). The vaccine has
been tested on tens of thousands of people. (Source: This information comes from the RIVM:
https://www.rijksoverheid.nl/onderwerpen/coronavirus-vaccinatie/species-coronavaccins/biont
ech-pfizer-comirnaty).”

In the ease-of-access nudge condition, the link to the vaccination appointment page was
introduced by a translated version of the statement: “Making an appointment for a Corona vac-
cination is quick and easy; you are now just one click away from an appointment. By clicking
on the link http://www.coronavaccinatie-afspraak.nl, you can make an appointment right
away.” In the absence of the ease-of-access nudge, the same link was offered with a translated
version of the statement: “If you want to make an appointment for a Corona vaccination, you
can now open the appointment site at http://www.coronavaccinatie-afspraak.nl.” The original
questionnaire, materials, and further design details are available at https://osf.io/wbhxd.

Procedure

After providing informed consent, participants were screened based on their COVID vaccina-
tion status and asked to indicate their attitudes toward vaccinations in general and their
vaccination self-efficacy. Participants were then randomized to one of the two information types
(nontransparent generic text vs. transparent visual facts box) and asked for their evaluation of
the presented message. Subsequently, they were asked to indicate their perception of COVID
vaccination benefits and harms, including COVID vaccination attitudes and intentions and
social impact ratings. We then presented participants with a link to a national vaccination
appointment website with an ease-of-access nudge absent or present. At the end, participants
were asked whether we could trust their data and debriefed. We additionally assessed COVID-
related risk perceptions, vaccine trial acceptance, and demographics prior to the informational
manipulation, with no preregistered hypotheses concerning the presented manipulations.

Measures
Evaluation of the manipulated message
A message acceptance score was computed using six items rating agreement to statements rang-

ing from 1: fully disagree to 7: fully agree (“This information is ... understandable, believable,
convincing, new to me, trustworthy, informative”; see Giese et al., 2021; reliability for all
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measures reported in Table 1). Similarly, we assessed whether the message was perceived as a
persuasion attempt to get the participant vaccinated. Furthermore, an emotive response to the
presented message was assessed with a smiley sheet with five emojis.

Participants’ willingness to share the message was assessed by averaging two items ranging
from 1: fully disagree to 7: fully agree (“I would share this information with others in my
personal communication” and “I would share this information with others in my online com-
munication, via Twitter, Facebook, WhatsApp, etc.”, see Giese et al., 2021).

Vaccination attitudes

Both general vaccination attitudes and attitudes toward the COVID vaccination were assessed
with a 4-item scale ranging from 1: fully disagree to 7: fully agree (“harmful”, “beneficial”,
“good”, “bad”). The scales only differed by their headers (“Generally, vaccinations are...”
vs. “Vaccinations against COVID are...”; see Conner & Sparks, 2005; Giese et al., 2020).

Vaccination intentions

Participants' intentions to get vaccinated against COVID were assessed by the mean of three
items ranging from 1: fully disagree to 7: fully agree (“I plan to get vaccinated soon.”, “I want to
get vaccinated soon,” and “I will get vaccinated soon”; see Conner & Sparks, 2005; Giese
et al., 2020).

Vaccination self-efficacy

Participants' self-efficacy to get vaccinated against COVID was assessed by two items ranging
from 1: fully disagree to 7: fully agree (“If I want to, I can easily get vaccinated against Corona.”,
“It takes a lot of effort to get vaccinated against Corona.” (reverse-coded); see Conner &
Sparks, 2005).

Adherence to governmental guidelines

Planned adherence to governmental guidelines was assessed by the mean of six items on the
same seven-point scale for the upcoming week (“I plan to wash my hands frequently and accu-
rately”; “I plan to keep a distance of 1.5 meters from others”; “I plan to get tested if I have
symptoms”; “I plan to stay home if I have symptoms”; “I plan to work from home as much as
possible”; “I plan to closely comply with COVID measures”; adapted from de Ridder
et al., 2022; de Wit et al., 2022).

Perceptions of harms and benefits

Participants reported their risk perceptions and perceived vaccination benefits on the same
7-point scale (see Giese et al., 2020; Renner & Reuter, 2012). For risks of a COVID infection and

25011 SUOWILOD BAIES.D 3[Rt iddte ) Aq PeuieA0B @12 SR VO 88N J0 3N 10 ARRIGHT 2UIIUO 311/ UO (SUORIPUOO-PUB-SULBILIOD' 8] IW AReICH[PU1UO//SCL) SUONIPUOD PU. SWd 1 81 385 *[202/0/80] U ARIIT8UIIUO ABIA 'SPUBLIBLIBN SUBILR0D) AQ 62421 MUCe/TTTT OT/I0p/LI00"A8] 1 ARRIq1oU1|UO'S UINO e /Sy LLO1) popeojumoa ‘T 202 'vS8085.T



17580854, 2024, 1, Downloaded from https://iaap-journals.onlinelibrary.wiley.com/doi/10.1111/aphw.12479 by Cochrane Netherlands, Wiley Online Library on [08/04/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

GIESE ET AL.

10> dyy

50" > d,

"SJUAS 9SISAPE SUIOORA “HY A ‘SUIOORA “OBA ‘WISTWAIIXS [edNI[0d “IIX3 "[0d ‘WSHBAISSUOD “SUO)) ‘UONBINDS 339[[00 “Npa "[[0)) SUONRIARIGQY

*SI[NSOI 9} UI PISSNOSIP SUONBIO0SSE 0) Ure)tad son[eA paur1apun) ‘oguel o[eos [enusjod

oy Sunoapar aduer ayy pue jurodprur aeds ay) Sureq 0 YIM ‘05°0+ 03 0§°0— WOy dFURI [EOLIISUWIWAS € 0} PIZI[BULIOU SI3M SI[EIS SNONUNUOD [[B ‘SUONBIASP PIepue)s pue sueaw Sunndwod 10, ‘suondsorad
S pue sa[qerea orydeiSowap yjim SUOHEB[AIIOD J19Y) PUEB (SOINSBIUI WID)I-0UO 10§ 1d0X9) XIIJBW UOHB[AII00 Y} JO S[EUOSEIP Y} UO SI[BIS JO (S0 YoeqUOID) AJ[IRI[AI 3Y) SMOUS [qE) YL, :9JON

- - = = - = - = - - - - 9zo  zro- suonnInsuI Ul ISn1L, ‘91

- - - - - - - - - - - Lo 0zo— Amqrsuodsai [e1008 ST

- - - - - - - - - - sT0 000 ojur “9eA YT

- - - - - - - - - - 120 620 Koeoga-g[as oA €1

6L - - - - - - - - - gg0  900—  uondeod JSU AIAOD TT

90— 8 - - - - - - - - wo 610 uondeorad YSI AVA “TT

skl V' 5 [€— 18 - - - - - - - 90 €1r0— S1IJoURq SUIIBA ‘0T

9" B0 w0V - - - - - - - 9z0 800 SauI[apINg 90ULIIYPY ‘6

=T Wl€— xS v6' - - - - - - sT0 00— ‘ua8 apnyne JeA '8

70— AOT— Y0 00— - - - - - - ¥0°0 VISIA 9YISQOM "L

el WVE= S € T 860 - - - - €0 €£0- uonuRI 9BA °9

i€’ WS — 0L 489" o LS €6' - - - - g0 Tro- QIAOD 9pMIe A °

o s L€ WSE= bl b€ 0 st S - - - - 9z0  €T0- asuodsal eARow 4

m wll— el 8T — [T — W= wlT— wST— 80— - - - 90 o ooue)s afessopy €

< 2 €T WET— T colil L0° € ol ST wST'— L - vT0  9z0- oxeys 0) sSoUSUIIIM T

S wnl € wl€ = 6§ b€ L0 Tt . €S wb'— b€ 8 80 T00— ooue)daooe afesso ‘T
a hi ot 8 L 9 v 3 z I as N

‘suorjdaorad aurooeA Jo SoIISIE)S 9ANdIIOSSp pue Suone[a1Io) T HT1dV.L



17580854, 2024, 1, Downloaded from https://iaap-journals.onlinelibrary.wiley.com/doi/10.1111/aphw.12479 by Cochrane Netherlands, Wiley Online Library on [08/04/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

10" > dyu'S0" > dy

*SJUAAD ISIOAPE SUIOIBA ‘YA QUIIILA “OBA ‘WISTUWIANXS [edn1[od “11Xd J0d ‘WSHBAIISUOD “SUO)) ‘UONLINPS 3FI[[00 “NPa ‘[[0D) SUONRIARIqQY

*S}[NS3I AU} UT PISSNISIP SUOTJBIOO0SSE 0} urejiad sanyea paurpropu) "afuer 9[eds [enuajod

9y Sunoayyer o8uer ay) pue jutodprur A[eds Y3 Surdq 0 YIIM ‘05 0+ 03 0S°0— WO} AFULIT [ILIISWWAS © 0) PIZIEUWLIOU dI9M SI[BIS SNONUNUOD [[B ‘SUOIIRIAdP plepue)s pue suesw unnduod 104 suondaoiad
JS1 pue sa[qerrea dryderSowap ()M SUOIR[III0D IIAY} PUE (SINSEIW WYI-dUO 10§ d0Xa) XLIJBW UOTR[AII0D dY} JO s[euoSerp 3y} Uo saeds jo (so YorequoID) ANIqeIa1 Ay} SMOYS d[qe) AT, :9J0N

Well-Being

Health

Y0 — 00" Y0 — €0 €0 — #xCL— 00— s T — €0 9L’ - - suonnjnsur ur Jsniy ‘9T
80— o €0 — S0 €0 bl — €T €l «80° 99" % - Kinqrsuodsal [e1008 T
0" €0~ 10— 90— €0— 8T T €0° 60— €= ST - oJur "9eA b1
€0 0" 00° 80 Y0 — L0~ 0 L0° S 00° €0— T Koeorgge-J1as “oBA "€T
L0~ w0— 8T — €0— 90— w0— T — €T — 00 G5 St T = uondaorad YSH ATAOD “CT
Y0 — b T 60— 80— wl T wl T €0 el €0 — € w9E— el T uondooxad S HVA ‘1T
o 0" 00" LO° S0 €T — 9T — T — Lo 88" 0L 8T — SIJOUAq AUIBA 0T
Y0 — s0— AOT'— 00" b= 10 0T — 8T — 0 w9 ikt AOT— saul[apInSg 0USIYPY ‘6
0 0T s w01 0 x0T — S FL0) L0— **m im wEL — ‘uad apmymie "oBA '8
Y0 — 0" 10— €0~ T’ 00" 0 00" 10— €0 S0 0"~ 1ISIA ANSQEM °L
90— s w0 LO° 0" 6T — w9l — wST— €0 b €9’ ST = UonuSIUL "OBA 9
€0— 0T w0 ad 90° w97 — 0T — o €0 09" 69" = AIAOD 9PMIIE “0BA °§
07— 0" 0" S0 w0— €T — b T— €T — 0 w8 8Y" el T— asuodsar sAnowry 4

N o S0 w0 S0 80° 0T 0T Lo° €0— el T— T — T aoue)s afessop '€

=

2 wST'— 00° s0— w0 0 W01 — AR L0~ 0 9T e T 0 — aIeys 0} sSoUSUIIM T

2 90— 00° 60— 10 €0~ w0~ 9T — LT — 00° 485" 465" S aoueydeode aFessoly ‘T

a4

o yonQq SIIOM uor3r[a1 oN npa ‘o) I3pudn a8y 1IX3 ‘[od ‘Suo) OIS AIAOD 91 ST A

z

)

> (ponunuod) T ATAVL

=

~

o

=~

Z

M

2]

~




206 Health 4 H GIESE ET AL.
Well-Being — B<Zld

COVID vaccine adverse events, we averaged subjective likelihood (“The chances of me getting
COVID at a certain moment are high.”/“If I would get vaccinated, chances of me having a side
effect are severe.”), severity (“COVID is a serious disease.”/“Side effects of the vaccination are
worse than the effects of COVID.”), and affective risk perception (“I am worried about/feel
threatened by COVID/side effects of the vaccination.”). Regarding the benefits of the COVID
vaccine, we asked participants to rate their agreement on two statements (“The COVID vaccina-
tion will protect me against a COVID infection.” and “The COVID vaccination will protect me
from severe effects of a COVID infection.”) on the same scale.

Furthermore, we assessed the subjective level of information with one item (“I am well
informed about COVID vaccinations”) on the same 7-point scale.

Ratings of societal impact

We assessed felt social responsibility with the mean of two items ranging from 1: fully disagree
to 7: fully agree (“I can protect others by getting vaccinated against COVID.” and “Getting vac-
cinated against COVID is good for the society.”; adapted from https://www.rivm.nl/en/
coronavirus-covid-19/research/behaviour).

In addition, we assessed trust in Dutch governmental institutions with two items (“I trust
the COVID recommendations by organizations like RIVM.” and “I follow the COVID recom-
mendations from organizations like RIVM.”; adapted from https://www.rivm.nl/en/
coronavirus-covid-19/research/behaviour) on the same 7-point scale.

Participants also reported their political ideology on a 7-point scale from 1: very left to 7:
very right. This value was centered around the scale midpoint and squared to compute political
extremity (e.g. Spinde et al., 2022).

Statistical analysis

We first provide descriptive statistics of the study population and some exploratory correlates of
the study variables with demographical information. To enable a better interpretation of scales,
all scales were normalized to a symmetrical range from —0.50 to 40.50, with O being the
scale midpoint. Higher values indicate agreement with (message stance as a persuasion
attempt in favor of the vaccine), more positive (attitudes and emotive responses), or higher
expression of the construct (vaccination self-efficacy, message acceptance, willingness to
share, vaccination intention, guideline adherence, COVID infection risks, vaccine adverse event
risk, vaccine benefits, subjective level of information, felt social responsibility, trust in
institutions).

To test how information type affected both message evaluations and general vaccination
perceptions, we implemented two MANOVAs, one for each construct, as preregistered. For the
effects of general vaccination attitudes and adherence to guidelines on the information type
manipulation, we used a GLM extension of the same model by entering these continuous
variables as predictors (centered around the scale midpoint; i.e. not recoded) in addition to the
2 information type conditions (generic text vs. visual facts box) of the between-subject factor, as
preregistered. Significant interactions were followed up by testing effects for extreme positive
(40.50) or negative (—0.50) general vaccination attitudes or adherence, or by simple effects
analyses when this continuous variable was not part of the analysis.
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For the likelihood of clicking on the link to the vaccination website, we used two effect-
coded between-subject factors: 2-information type conditions (generic text vs. visual facts
box) x 2-ease-of-access nudge conditions (absent/present) in a logistic regression. Effects of
both adherence to COVID guidelines and general vaccination attitude and their interaction
with information type were also included in the final logistic regression model in order to deter-
mine whether the manipulation was differentially affecting participants with other precondi-
tions. To compute odds-ratio comparisons between the two nudge conditions, a dummy-coded
version of the logistic regression ensued the effect-coded analysis.

In line with the preregistration, no corrections for multiple comparisons were applied for
the three main outcomes because the vaccination appointment website visits were the only
outcome potentially affected by the ease-of-access nudge manipulation, the MANOVA
estimates information type effects across different outcomes as the central test of inference, and
we did not want to inflate errors in favor of the null hypothesis for information type. All these
analyses were preregistered with the hypotheses and design of the study (https://osf.io/pn73c),
and all planned sample sizes were based on a power-analysis assuming small effects for main
or interaction effects with one degree of freedom in an ANOVA (f = .10) with a power of .80
(Faul et al., 2007). For the final, achieved sample size, sensitivity analyses (power = .80;
a = .05; Faul et al., 2007) indicated that small effects with a size of f= 0.11 could be reliably
detected for all effects in question.

RESULTS
Demography and anti-vaccine attitudes

Because our sample only contained unvaccinated people at a time when the vaccine was gener-
ally available for more than a month, participants held a skeptical attitude toward vaccines in
general that was not clearly distinguishable from the scale midpoint (M = —0.02, #(619)
= —1.78, p = .076, d = —0.07) and 83.2% of the sample indicated no intention to get vaccinated
against Covid in the near future (M = —0.33, #(619) = —36.50, p < .001, d = —1.47). While
participants mostly held negative attitudes toward the COVID vaccine (M = —0.12, vs. general
attitude: #(619) = —12.88, p < .001, d = —.432), the general and COVID vaccine attitudes were
highly positively correlated, as shown in Table 1. This illustrates that—while perceptions of the
COVID vaccine are linked to general vaccine acceptance—participants distinguished between
them, and their stronger objections to the COVID vaccine did not fully generalize to vaccines in
general. At the time of our investigation, 15% of the sample population indicated that they had
already contracted COVID, and 39% indicated having experienced cases within their family.

As further replications of general health behavior models (e.g. Gutiérrez-Dofia et al., 2012;
Schwarzer, 2008), more positive vaccination attitudes were associated with stronger vaccination
intentions, higher perceived COVID risks, higher vaccine efficacy, and lower levels of perceived
risks of the vaccine (Table 1).

With regards to demographical characteristics, older and less educated individuals held less
favorable views toward vaccines (potentially reflecting the age-staggered vaccination roll-out
and our sampling restrictions to the unvaccinated, specifically selecting the few old people that
were still unvaccinated and particularly skeptical of the vaccine), while there was no association
with gender or an individual's personal experience with COVID infections (Table 1). Our sam-
ple also replicated the notion that conservatism and more extreme political viewpoints are
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associated with a more negative stance toward the COVID vaccination (e.g. Giese et al., 2023;
Rebitschek et al., 2022) and other COVID containment measures (Wegwarth et al., 2020).
Overall, members of our sample regarded themselves as rather well informed about the COVID
vaccine (M = 0.20, #(619) = 20.33, p < .001, d = 0.81).

Intervention effects
Message evaluations

In contrast to our expectations, the evaluations of the information remained unaffected by the
two variants of information type (Pillai's trace V = 0.04, F(4, 615) = 0.66, p = .623, nzp = .004;
univariate: all F(1, 616) < 1.31, all p > .252, all nzp <.002). This means that the provision of
transparent visual information did not improve the acceptance of the information overall, the
willingness to share it, the perception of purpose, or the emotive response compared to a
generic statement.

While all measures rating the message were largely affected by general vaccination
attitudes, its interaction with the information type intervention mostly yielded no significant
effects (Table 2). Only the negative emotive response of people with a general negative attitude
was slightly less pronounced after being provided a visual facts box compared with a generic
text (Table 2). However, we do not regard this result as meaningful due to the fact that the
MANOVA yielded no significant effect. The same pattern of results—both generally and
regarding the emotive response—also held for the relationship between planning to adhere to
COVID recommendations and rating the informational messages (Table 1; information
type x adherence: Pillai's trace V =0.16, F(4, 613) = 2.49, p = .042, nzpz .016; effect for
emotive response: F(1, 616) = 5.75, p = .017, nzp =.009; rest: F(1, 616) <2.35, p > .126,
n’p < .004).

Vaccination perceptions

Again disconfirming our expectations, all vaccination-related perceptions remained unaffected
by our variations of information type (Pillai's trace V =0.03, F(7, 612) = 0.27, p = .965,
nzp = .003; univariate: all F(1, 618) < 0.98, all p > .322, all nzp <.002). In addition, while all
vaccination-related perception measures were largely affected by general vaccination attitude,
the interaction of general vaccination attitude with information type also yielded no significant
effects (Table 2). Although COVID vaccination attitudes, intentions to vaccinate against
COVID, perceived vaccine effectiveness, feeling social responsibility, and trust in institutions
were positively associated with more positive general vaccination attitudes and these general
attitudes were negatively associated with the risk perception of vaccine adverse events and
viewing oneself as informed (Table 1), none of these measures were significantly affected by the
information type provided. The same pattern of relationships was also observed for participants’
adherence to public COVID recommendations (Table 1; information type x adherence: Pillai's
trace V' =0.10, F(7, 610) = 1.44, p = .187, nzp = .016; univariate: all F(1, 616) < 2.98, all
p > .085, all n, < .005).
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Vaccination appointment website visits

Not surprisingly, the unvaccinated subpopulation assessed in this study was reluctant to follow
a link to a website for making an appointment for a COVID vaccination: only 25 out of 620
participants (4%) clicked on the corresponding link. In analogy to the absence of effects based
on information type, we detected no meaningful differences in likelihood to click the link to the
website for COVID vaccines, regardless of whether it was provided together with the generic
text or the visual facts box (Table 3). This likelihood was also not significantly affected by the
interaction of information type x nudge (Table 3). Similarly, general vaccination attitudes
(Table 3) were not significantly associated with the decision to click on the link, nor was this
association significantly mitigated by the provision of different types of information (Table 3).
The same was true for adherence to COVID measures (Table 3). In short, these findings violate
our expectation that information type, COVID-related attitudes, or adherence to corresponding
measures are associated with the likelihood of seeking online information on COVID
vaccinations.

However, and in line with our expectations, a large effect emerged for the ease-of-access
nudge manipulation (Table 3). Compared with participants of the nudge absent condition to
whom the ease of getting vaccinated was not emphasized, participants of the nudge present
condition were more than three times as likely to click the link to the vaccination appointment
website (Figure 1; recoded contrast between groups: b = 1.17, p = .014, OR = 3.21, 95% CI
[1.26; 8.18]). Note, however, that due to the low baseline of clicks, this large relative effect cor-
responds to an uncontrolled absolute effect of 4.2 percentage points (an increase from 1.9%
clicks without the nudge to 6.1% with the nudge; Figure 1; controlled for covariates and esti-
mated from the logistic regression, the difference is 1.9% vs. 5.9%).

Exploratory analysis of the appointment website visits
Of all participant attributes regarding vaccines and COVID-related characteristics (i.e. not con-

sidering the message), the individuals who clicked on the link to the appointment website only
marginally tended to have a higher intention to receive the vaccine (M = —0.21 vs. M = —0.34,

TABLE 3 Experimental effects on the likelihood of clicking on the vaccination appointment website link in a
logistic regression model.

OR 95% CI

Estimate b S.E. Wald df p OR LL UL
Information type (—1 visual/+1 text) 129 257 252 1 615 1.138 .688  1.881
Nudge (—1 absent/+1 present) 584 238 5991 1 .014 1.792 1123  2.860
Information type x nudge —.010 .238 002 1 965 .990 620  1.579
Adherence —.176  .835 044 1 .833 .839 163 4.311
Information type x adherence —1.172 835 1969 1 161 310 .060  1.592
Attitude —.346  .860 162 1 .687 .708 131 3.816
Attitude x information type 432 860 252 1 .616  1.540 286  8.302
Constant —-3.360 .257 171477 1 <.001 .035
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Vaccination appointment link
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FIGURE 1 Effects of the ease-of-access nudge on the number of clicks for visiting a site that allowed making
vaccination appointments. The numbers in the graph note the absolute frequencies of cases (upper number) and
the corresponding proportion of participants (lower number) who did or did not click on a link to a website that
allowed making a vaccination appointment by ease-of-access nudge condition. The link was clicked about three
times as often (6.1% vs. 1.9%) when accompanied by an affirmative nudge that emphasized the ease of making
an appointment. [Color figure can be viewed at wileyonlinelibrary.com]

#(24.89) = 0.937, p = .074, d = .556) and had lower vaccine adverse event risk perceptions
(M = 0.09 vs. M = 0.19, 1(25.46) = —2.09, p = .047, d = —.498). Notably, among the other attri-
butes, prior self-efficacy of being able to receive the vaccine did not play a significant role
(M =0.29 vs. M = 0.29, 1(26.95) = 0.31, p = .976, d = .005; also Table 1). However, because of
the low number of people clicking on the link and not correcting for multiple comparisons,
these explorative, not preregistered effects are rather tentative.

DISCUSSION

This study tested how manipulations of information type and an ease-of-access nudge affected
unvaccinated individuals' perceptions of COVID vaccines and their willingness to visit a website
to make a vaccination appointment. While the ease-of-access nudge—or highlighting the ease
of making an appointment—increased the likelihood of visiting an appointment website, the
variation of information type yielded no systematic effects.

Because we used a sufficiently large sample and a large battery of different measures, the
lack of an information type effect—even when not accounting for the many comparisons testing
these differences—is not attributable to a lack of power but rather indicates an existing null
effect in our sample. Therefore, the facts box format with all its visuals and transparent display
of vaccine efficacy and safety was neither more accepted by our unvaccinated population than
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the nontransparent generic recommendation statement nor did it affect the perception and
evaluation of the vaccine. This negative finding contrasts with more promising findings of these
materials in generic populations (e.g. Petersen et al., 2021; Rebitschek et al., 2022). On the posi-
tive side, our findings also suggest that the transparent information is not misinterpreted by a
vaccine-hesitant population as evidence against the vaccination.

One potential explanation why the more transparent information format was ineffective in
changing both our participants’ ratings of the materials and their perceptions is that, at the time
of the study, the rather vaccination-hesitant subpopulation studied may already have decided
not to get vaccinated and was no longer willing to consider new information on the matter
(Gollwitzer & Sheeran, 2006; Weinstein et al., 1998). Overall, participants perceived themselves
as aware of the facts about COVID vaccines and dismissed the vaccine regardless of the con-
tradicting scientific evidence presented to them. This interpretation is corroborated by low vac-
cination intentions and a high self-perceived level of information regarding the topic. The
information materials and potentially the questions on vaccination evidence prior to the mate-
rials were apparently insufficient to open the participants’' minds to reevaluate their position on
vaccinations (see also Giese et al., 2023).

In contrast to the null effect of the informational part of our intervention, the simple and
small intervention of an ease-of-access nudge that emphasized the ease of accessing a website
for making a vaccination appointment showed a relatively large effect, albeit on a very low level
of overall engagement. This finding may reflect that—in the context of the study—there existed
perceived barriers to vaccination that could be alleviated by directly addressing them in a short
verbal statement. As such, it seems that promoting the vaccine by the ease of its accessibility
rather than by informational campaigns may be the more promising way to approach the
unvaccinated. It is curious and potentially encouraging that—despite a lack of interest in
vaccination-related information and in the absence of an intention to get vaccinated—people
in our unvaccinated sample could be motivated to visit the vaccination appointment page based
on such a simple verbal nudge.

Some caveats constrain the generality and interpretation of our results. First of all, as our
sample was limited to unvaccinated individuals, our findings may not generalize to a general
population that includes less hesitant groups. For instance, a more representative and vaccine-
favorable population may be more responsive to informational campaigns than a vaccine-
hesitant and resistant sample (Giese et al., 2020, 2021). Thus, our study measured the impact of
informational materials in a particularly difficult environment and may thus underestimate
their general effects on increases in acceptability. Similarly, Dai et al. (2021) showed that
targeting people via text messages could be more effective than online delivery because text
messages compete less for attention with other information. Finally, although the external
validity of measuring visits to the appointment website is supported by its positive relationship
to vaccination intentions, visiting the appointment website does not guarantee a subsequent
vaccination. Likewise, the other measures, even though used in prior research, had to be
adjusted to reflect the specific circumstances of the COVID vaccination—a practice common in
health psychology, but leaving some aspects of the measures unvalidated.

In conclusion, a very brief ease-of-access nudge emphasizing the ease and accessibility of
COVID vaccines managed to convince a small but substantial part of an unvaccinated subpopu-
lation to visit a site to make a vaccination appointment. Ironically, this simple nudge neither
required more elaborate benefits and harms information nor an intention to vaccinate in order
to be functional. While the low overall response rate for this behavior also highlights the
limitations of this approach, having the vaccine readily available to the unvaccinated and
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emphasizing the ease of its accessibility may thus provide a cost-effective intervention strategy
to address unvaccinated subpopulations.
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