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ABSTRACT

Many people are hesitant or unwilling to take advantage of potentially life-saving vaccines; this true 
even in a global pandemic and even when the vaccines are readily available and/or free. Governments 
and health care organizations are therefore eager to avail themselves of low-cost measures to increase 
vaccination rates. Apart from general unwillingness to vaccinate, fear of side effects is one of the most 
frequently named reasons for vaccine hesitation. In this survey-based study, we examine the efficacy 
of two different approaches – framing and nudging – in promoting a (fictional) Covid-19 vaccine 
program. While nudging had no visible effects, either positive or negative, framing was associated with 
more positive feelings toward the campaign and a greater intention to be vaccinated, though more so 
among those already pre-disposed to vaccinate. Addressing and positively framing the high likelihood of 
problem-free vaccinations should therefore form an integral part of public messages.
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Introduction
Many people fail to take advantage of potentially life-saving 

vaccinations. In Austria, for instance, where 83% of adults report a 
(mostly) positive attitude toward vaccination in general, the rate of 
immunization against influenza (8% in 2019), for instance, is still one 
of the lowest in Europe [1]. By comparison, uptake of the Covid-19 
vaccine has been far higher: By the end of May 2021, just under half 
of those eligible (age 16+) had received at least their first jab (Pollak, 
et al. [2]) . Reported willingness to be vaccinated rose continually 
from 32% in October and December of 2020 (before the vaccine was 
available) to 68% in May of 2021 (including those who had already 
received at least one dose). The percentage of those who stated that 
they did not intend to be vaccinated fell from 46% to 22% in the same 
period (Paul, et al. [3]). The same panel survey found high follow-
through among those who had reported their intent to vaccinate; 
inversely, those opposed showed consistently low vaccination rates 
across age and risk groups (Ennser-Jedenastik, et al. [4]), suggesting 
that objective risk factors such as age or pre-existing health conditions 

did not lead to higher vaccination rates within this group. Estimates 
put the percentage of people that must be vaccinated to achieve herd 
immunity between 70% and 90% of the total population [5]. (which 
includes those not eligible for vaccination, e.g. children), depending 
on the development of mutations, which means that even the lower 
rates of vaccine refusal are alarming. 

A Gallup poll found the highest refusal rates occurred in 
respondents under age 50, particularly the 31-50 age bracket [6]. 
Among the vaccine hesitant, the most frequently given reasons 
were doubts about the efficacy of a Covid-19 vaccine (69%), general 
mistrust of the pharmaceutical industry (70%), and fear of side 
effects (87%) [6]; for similar data for Germany, see e.g. (Haug, et 
al. [7]). This last factor was reflected in the way intent to vaccinate 
differed strongly depending on the specific vaccine and its perceived 
risk of side effects: in March, the percentage of people who stated 
they would (likely) turn down the chance to be vaccinated was 17% 
for BionTech/Pfizer but 49% for AstraZeneca (Eberl, et al. [8]). 
These figures tally with research that finds that concerns about and 
overestimation of vaccine side effects to be a major reason for vaccine 
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hesitancy (Omer, et al. [9-11]).  Previous research has explored 
low-cost measures from behavioral psychology in the promotion 
of health measures. Prompts and nudges that have proved effective 
in increasing influenza immunization include: reminding high risk 
patients by text message that they are eligible for a free influenza 
vaccine and asking them to schedule an appointment (Regan, et al. 
[12]); sending text messages reminding patients to get their flu shot 
prior to a primary care visit, particularly if these messages indicated 
that a dose had been ‘reserved’ for the patient (Milkman, et al. [13]); 
prompting employees of a large firm to write down the date and 
time of a vaccination appointment within a workplace free clinic’s 
opening hours (i.e. forming implementation intentions) (Milkman, et 
al. [13]); or presenting vaccination appointments as a given with the 
option to cancel or reschedule rather than making patients opt in (i.e. 
defaulting) [14]. 

In terms of framing, a review of 35 studies on vaccine uptake 
for airborne diseases (e.g., flu) found that public health messaging 
which included information about virus risks and vaccine safety were 
more likely to increase willingness/uptake (Lawes-Wickwar, et al. 
[15]). Similarly, individuals presented with messages emphasizing 
the safety and efficacy were more likely to show vaccination 
intention [16]. Negatively framed information is generally judged to 
be truer than positively framed information [17], but in the case of 
medical treatments [9] positive framing (e.g., giving survival rather 
than mortality rates) leads to a more positive attitude towards 
them. However, positive framing may only be effective in boosting 
compliance among those who are themselves likelier to be negatively 
affected by a disease (e.g., the elderly or more susceptible) (Biroli, et al. 
[18]). Moreover, (overly) positive news media messaging may actually 
create distrust and a sense of coercion and engender resistance in 
those already hesitant [19-21]. Other measure types have proved 
not only more costly but also risky: Financial compensation may not 
only lower intrinsic motivation to take a particular action but also 
inadvertently signal that it this action is undesirable or risky [22]. In 
the case of the Covid-19 vaccine it was shown to backfire, particularly 
if the offered compensation too low [23] (Seasonal) influenza and 
Covid-19 are both droplet/foment-spread and potentially deadly 
respiratory illnesses, but compared to flu, Covid-19 was and is still 
new and unfamiliar. 

Boosted by its high saliency and constant presence in the media, 
particularly in the first year of the pandemic, it is more likely to be 
seen as a clear and present danger to a greater number of people: 
more contagious, more deadly and having more adverse effects 
(short and long term). On the other hand, Covid-19 vaccines are 
also likely to be perceived as new and yet unproven, very rapidly 
developed and therefore less effective or safe than older and more 
familiar vaccines, and even those normally trusting of vaccines are 
hesitant [24]. The intense public scrutiny of any side effects that 
occur in trial and rollout only increases the perceived risks. Findings 
from studies on promoting vaccination against influenza and other 
diseases may therefore not all apply in the present situation. After one 

year of pandemic, research specifically on Covid-19 found defaults to 
increase the intention to vaccinate for Covid-19 and the uptake of 
Covid testing [23]. Text message prompts (including a link for easy 
appointment booking) sent to high-risk patients soon after they 
received notification of vaccine eligibility was also found to boost 
uptake, particularly if the text included a message of psychological 
ownership (Dai, et al. [25]). In terms of public health messaging, 
providing detailed information on the vaccine development process 
did not affect intention to vaccinate [26,27]. Two message type that 
were effective were messages emphasizing the personal health risks 
(i.e., the risk of getting seriously ill) and the collective public health 
consequences (risk of infecting others) of not vaccinating against 
Covid; however, both were far less effective among those already 
skeptical about vaccine safety [27] Messages emphasizing economic 
costs were ineffective [27]. We set out to explore the impact of nudging 
and framing on attitude towards a (fictional) Covid-19 vaccination 
campaign, hypothesizing that both would affect respondents’ feelings 
towards the campaign and the prospect of being vaccinated. 

Materials and Methods
In an online survey carried out in Austria in February-March 

2021, participants (n = 204) provided sociodemographic data, 
answered three questions (1-4 Likert scale) on their attitude 
towards vaccination, read a short text vignette, and then answered 
several questions (0-10 Likert scale) in reaction to this text. They 
were randomly assigned to one of four conditions (2x2 between-
participants design). Vignettes all began with an identical introduction 
telling respondents to imagine that the government was planning 
Covid-19 “vaccination days” and giving a date for their vaccination. 
In the no-nudge condition, the text stated that participants would 
have until the day before the appointment to decide whether they 
wanted to be vaccinated; the nudging condition made no mention 
of any such option. Next, the vignettes either stated that, according 
to studies, the vaccine in question had had no side effects in 99% of 
patients (positive framing), or that 1% of patients had had side effects 
(negative framing).

Results
Respondents were between 18 and 64 years old (M = 30.7, SD = 

11.56); 124 (61%) identified as female, 39% as male. All participants 
had completed (or were in the last stages of completing) vocational 
training or upper secondary school; 71 also held at least one tertiary 
degree. Before reading the vignettes, 79.4% expressed a (mostly) 
positive attitude towards vaccines in general (Att-1) and 74.5% 
towards Covid-19 vaccines (Att-2). 48.5% said they would definitely, 
and 27.9% probably get the Covid-19 vaccine (Att-3). A two-way 
ANOVA (Tables 1 & 2) found no interaction effect between conditions 
(nudging and framing) and no significant main effect for nudging on 
any of the questions pertaining to the fictional vaccination program. 
Neither framing nor nudging caused participants to feel more uneasy 
(Q7), wary of the vaccination program (Q6), pressured (Q5), or 
limited in their freedom to choose (Q4). In contrast, framing had a 
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significant main effect: positive framing was associated with greater 
happiness at the opportunity to receive the vaccine (Q3) and higher 
intention to get vaccinated (Q2). However, separate analyses found 
that this this difference in vaccination intention applied among those 

(n = 156) who had professed an intention to be vaccinated against 
Covid-19 before reading the vignettes (Att-3) but not among those 
who said they would (probably) not get vaccinated (n = 47).

Table 1: 2x2 Group Design with Wording of Text Vignettes.

Introductory sentences for all conditions 

Imagine that the government is planning a free covid-19 vaccination program due to the corona pandemic.

As part of this program, there will be special “vaccination days”.

Your vaccination will take place on friday of next week.

Condition Wording Nudging Framing

1 Recent studies have found that the vaccine being used does not cause any side effects in 99% of patients. + +

2
You have until Thursday of next week to decide whether you want to be vaccinated on Friday.

Recent studies have found that the vaccine being used does not cause any side effects in 99% of patients.
- +

3 Recent studies have found that the vaccine being used causes side effects in 1% of patients. + -

4
You have until Thursday of next week to decide whether you want to be vaccinated on Friday.

Recent studies have found that the vaccine being used causes side effects in 1% of patients.
- -

Table 2: Item working and results of the two-way ANOVA.

Item Eng Interaction ME Nudging ME Framing F Effect size 
ηp2

Positive 
framing

Negative 
framing

Q2
I will definitely get 

vaccinated on the date 
mentioned.

.419 .498 < .001 F[1,200] = 
21.75 .098 medium M = 6.58, SD 

= 3.28
M = 4.5, SD 

= 3.1

Q2 - sep

within n = 156 who said 
(pre-survey) they would 

probably/definitely 
get vaccinated against 

Covid-19 (Att-3)

.364 .633 < .001 F[1,150] = 
25.97 .148 large M = 8.451 SD 

= 2.758
M = 6.027

SD = 3.209

Q2 - sep

within n = 47 who said 
(pre-survey) they would 
probably/definitely NOT 

get vaccinated against 
Covid-19 (Att-3)

.452 .367 .97 F[1,41] = 
.001 .000

M = 4.00 

SD = 2.81

M = 3.963 

SD = 2.261

Q3
I am glad to have this 

opportunity to get 
vaccinated.

.586 .528 < .001 F[1,200] = 
19.6 .089 medium

M = 6.67, 

SD = 3.1

M = 4.68,

SD = 3.29

Q4
I feel that these measures 

restrict my freedom to 
choose.

.377 .406 .64

Q5 I feel pressured by this 
announcement. .684 .264 .243

Q6 I feel wary of this 
vaccination program. .761 .643 .780

Q7 These measures make me 
feel uneasy. 1 .916 .085

A separate analysis for women and men found that both genders 
expressed similar attitudes towards vaccination in general (Att-1; 
female: M = 3.23, SD = .83; male: M = 3.19, SD = but women were 
significantly less positive in their attitude towards the Covid-19 
vaccine (Att-2; female: M = 2.98, SD = .94; male: M = 3.26, SD = .79; 
t (202) = -2.201, p = .029, Cohen’s d = .3, small effect size). Even so, 
both genders expressed a similar willingness to get the Covid-19 
vaccination themselves (Att-3; female: M = 3.17, SD = 1.01; male: M 

= 3.27, SD = .81). This gender-separated analysis also found that the 
influence of positive framing on the professed intention to vaccinate 
on the day proposed (Q2) was higher among men (n = 80; F[1,76] = 
26.85, p < .001, ηp2 = .261, large effect size) than among women (n 
= 124; F[1,120] = 4.208, p = .042, ηp2 = .034, small effect size). The 
same was true concerning participant’s happiness at the opportunity 
to receive the vaccine (Q3): men F [1,76] = 25.914, p < .001, ηp2 = 
.254, large effect size); women: no significant main effect for framing. 
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While framing had no impact on women’s feeling uneasy about the 
fictional measures (Q7), there was a small but significant main effect 
among men (n = 80; F[1,76] = 4.204, p = .044, ηp2 = .052).

Discussion 
Previous research has explored low-cost measures in encouraging 

the uptake of various health measures, and the two major approaches 
for increasing vaccination have been influencing intention and 
facilitating action. To our knowledge, our study is one of the first to use 
both nudging and framing in the same experiment on adult vaccine 
uptake, and the first to do so for Covid-19. In contrast to previous 
studies on flu and Covid-19 vaccines, in our study nudging (here: 
defaulting participants into an appointment and not mentioning the 
option to decide for or against getting vaccinated) had no visible 
effect on intention to be vaccinated. This may be because nudging and 
prompting work mainly by helping people who are generally willing 
to do something overcome inertia, distraction, or forgetfulness, 
particularly if the nudge includes measures to minimize real-world 
obstacles and inconvenience (e.g., providing easy scheduling options). 
This was not relevant in our case, as our study did not entail real-world 
vaccination appointments, and even if it had, many of the respondents 
were not yet eligible to receive the vaccine at the time of the survey 
due to government-mandated priority-based dose allocation. On a 
positive note, nudging also had no undesired negative effects, such 
as creating feelings of unease, mistrust, or coercion, meaning none 
of those measures intended to promote vaccine uptake inadvertently 
accomplished the opposite.

Positive framing, on the other hand, made respondents feel 
happier about the opportunity to receive the vaccine and increased 
their professed intention to get vaccinated. This may again differ 
from previous research due to the nature of the disease in question, 
namely that the framing happened to target the most frequently 
named reason for Covid-19 vaccine hesitation: fear of side-effects. 
Framing may not be enough to persuade those who are hesitant or 
unwilling from the outset, but it may help sway those who are unsure, 
or strengthen the confidence and resolve of those who are at least 
somewhat positive towards the vaccine in question. The study is, of 
course, based on a fictional campaign, and the researchers had no 
possibility to directly observe real-world follow-through, particularly 
since many of the participants had still not become eligible for a 
vaccine three months after the initial survey. Even so, the results 
provide a good indication that framing is an effective tool to sway or 
reinforce vaccine willingness in those who are generally positively 
predisposed towards vaccination in general and also towards the 
vaccine in question. This effect may be even more relevant if the 
framing targets the main reasons for any hesitancy (in this case, the 
fear of negative side effects). It may not, however, be enough on its 
own: as previous research has shown, defaulting and nudging can 
increase actual uptake, and minimizing and removing real-world 
obstacles and inconveniences are also important in getting those who 
are willing to follow through on a measure. 

In the summer of 2021, supply of vaccines was only just beginning 
to outstrip demand in Austria [20,21] and it was only later that all 
those who wanted to be vaccinated could be or had been. Up until 
this point, measures that are effective on promoting action amongst 
the willing and boosting intention amongst the undecided would 
certainly have been the most effective. Among the remaining 
unvaccinated (i.e., among those who are hesitant or unwilling) such 
measures are likely to be ineffective or even counterproductive. 
Reaching and persuading this holdout group may be difficult or 
impossible, and it is likely to require different types of messaging 
or different instruments altogether. A review of the literature on the 
promotion of vaccine uptake suggests that, in general, “focusing on 
mobilizing people who already intend to get vaccinated […] may be 
more effective than focusing on changing intentions” (Dai, et al. [25, 
28]). This paper has provided evidence that framing can be effective 
in influencing intentions, but further research is needed to explore 
the exact messaging that is most effective here. These two approaches 
– shifting intentions and boosting follow-through – may be successful 
in targeting a large majority and therefore most effective. Yet, in an 
epidemic or global pandemic, where high vaccination rates are crucial 
to herd immunity, getting through to those not responsive to these 
approaches may be vital, and a multifaceted approach is certainly 
necessary [29, 30]. Future research should therefore also target 
means of persuading the unwilling and strongly hesitant, or – and 
this may be the more promising avenue – preventing people from 
becoming part of this group in the first place.

Appendix Materials and Methods
Participants included psychology students, other students, staff, 

and faculty of the UMIT TIROL (University for Health Sciences and 
Health Technology in Hall in Tirol, Austria), plus their friends and 
families. All were contacted by E-mail and asked to complete an online 
survey and reminded once ten days later. Participation was voluntary; 
psychology students were credited with study participant minutes. 
The survey opened in late February of 2021 and closed after 16 days, 
with 204 respondents having fully completed the questionnaire. 

Attitude questions

1. I generally feel positive towards vaccination Att-1

2. I generally feel positive towards the Covid-19 vaccination 
Att-2

3. I would get vaccinated against Covid-19 Att-3

4. Respondents answered questions on an 11-point Likert 
scale (0 = do not agree at all, 10 = strongly agree)

5. I will definitely get vaccinated on the date mentioned. Q2

6. I am glad to have this opportunity to get vaccinated Q3

7. I feel that these measures restrict my freedom to choose. Q4

8. I feel pressured by this announcement. Q5
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9. I feel wary/mistrustful toward this vaccination program. Q6

10. These measures make me feel uneasy. Q7
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