
Research Article

Psychopathology 2022;55:93–103

How Social Exclusion, Embitterment, and 
Conspiracy Beliefs Mediate Individual’s Intention 
to Vaccination against COVID-19: Results from a 
Moderated Serial Mediation Analysis

Dennis Koroma     Maria I. Pestalozzi     Hansjörg Znoj 

Department of Health Psychology and Behavioural Medicine, Institute of Psychology, University of Berne, Berne, 
Switzerland

Received: June 11, 2021
Accepted: November 14, 2021
Published online: January 11, 2022

Correspondence to: 
Dennis Koroma, dennis.koroma @ psy.unibe.ch

© 2022 S. Karger AG, Baselkarger@karger.com
www.karger.com/psp

DOI: 10.1159/000521016

Keywords
Conspiracy theories · Coping · Embitterment · Social 
exclusion · Vaccination

Abstract
Introduction: As Switzerland faced the “second wave” of CO-
VID-19 incidences, a discussion of a potential vaccine against 
the virus emerged. While some individuals accept vaccines, 
others challenge or refuse to be vaccinated, a phenomena 
called vaccine hesitancy. Here, trust plays a vital role in vac-
cination intention. Embitterment not only goes along with 
the sense of being treated unjust but also innates a distrust 
in others. Thus, embitterment may influence individuals’ 
vaccination intention against COVID-19. In the present 
study, we investigate how feelings of being socially exclud-
ed and the perceived negative impact of the pandemic are 
associated with embitterment and in turn, how embitter-
ment is related to individuals’ vaccination intention and the 
tendency to hold COVID-19-related conspiracy beliefs 
(CCBs). This is in regard of the perceived communication 
style by the government. Method: A convenience sample of 
281 individuals completed an online survey developed on 
Qualtrics. In this cross-sectional, nonexperimental designed 
study, indirect effects of a moderated serial mediation were 

analyzed using Jamm (Jamovi, Version 0.9; 2019). Results: 
Results indicated that embitterment went along with in-
creased feelings of social exclusion (β = 0.45, p < 0.001). Fur-
ther, individuals high in embitterment generally indicated a 
higher vaccination intention against COVID-19 (β = 0.15, p < 
0.01). However, embittered individuals holding CCBs had a 
decreased vaccination intention against COVID-19 (β = 
−0.71, p < 0.001). Thus, whether or not embittered individu-
als develop CCBs might be a crucial determinant for their 
vaccination intention. Noteworthy, the relationship be-
tween embitterment and the tendency to hold CCBs was re-
inforced by the notion of an unsatisfactory style of commu-
nication by the government. Conclusion: Taken together, 
results suggest that embitterment not only plays a relevant 
role in vaccination intention against COVID-19 but also for 
the susceptibility to engage in conspiracy beliefs.

© 2022 S. Karger AG, Basel

Introduction

In Switzerland, as the «second wave» in COVID-19 
incidences was observed around November 2020, a sig-
nificant increase in psychological distress within the pop-
ulation was observed too (see Swiss Corona Stress Study 
[1]). Coevally, there has been a vivid discussion on a pos-
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sible vaccination on COVID-19. Even though vaccina-
tions have played a considerable role in creating and 
maintaining public health, the effects and administration 
of vaccines have ever been defied by individuals or groups; 
a phenomena that has been termed “vaccine hesitancy” 
[2]. As several studies have pinpointed, the role of confi-
dence or trust toward government and health care profes-
sionals plays a stable factor for individuals being indeci-
sive in their wish to get vaccinated or not [3]. Nonethe-
less, prior studies investigating the role of confidence lack 
theoretical-based assessments ([3], p. 18).

Aim of Study
The present paper proposes a model (see Illustration 

1) that investigates this lack in confidence by integrating 
the construct of embitterment, the role of individuals’ 
sense of social exclusion, and the tendency to hold CO-
VID-19-related conspiracy beliefs on their intention to 
vaccinate against COVID-19. We argue that trust under-
lies also aspects of resource conservation in times of re-
source loss [4, 5].

Theoretical Background

The COVID-19 pandemic has led many individuals to 
experience a variety of negative effects, such as limitations 
in social contacts, leisure activities, or restricted mobility. 
For some individuals, these have not been valuable re-
sources in dealing with the pandemic. As a consequence, 
some individuals may hold the feeling of being robbed of 
basic rights by the governments’ interventions and pro-
cess the impact of the pandemic in a bitter way [6, 7]. Em-
bitterment can be defined as a feeling of disappointment 
and anger in response to perceived injustices by others 
toward the self [8, 9] and to negative life events [10, 11], 
and is accompanied by feelings of social exclusion [12–
14], a lack of social support [10, 15], and the perception 
of unrightfully been let down [16]. Notably, as injustices 
against the individual are considered as a personal threat 
[13], embitterment reflects a natural response [14], which 
encompasses a distinct coping response: recompense for 
impudence. Based on experiences that this cannot be 
achieved, the individual learns that all efforts chosen are 
worthless. Following this, the circumplex model of embit-
terment [9, 13] suggests that attributions of embittered 
individuals build on (a) an external locus of control and 
(b) hopelessness for change. Conceptually overlapping 
with the post-traumatic embitterment disorder ([8, 14]), 
chronic embittered individuals tend to seek amends [11] 

and distrust their environment, dichotomizing their en-
vironment into allies or foes [14, p219]. With regard to 
the pandemic, some individuals may feel transgressed in 
their basic value system or lost their job, while others may 
mourn for the loss of a loved one or had no possibility for 
valediction [17]. Muschalla et al. [7] recently found an 
increased trend in embitterment within a large represen-
tative-near sample. Results further indicated that embit-
terment was more related to perception of resource losses 
due to the pandemic than with virus-related anxieties. 
Thus, the influence on such pandemic-related negative 
events might be increasingly perceived as being external 
and uncontrollable. Therefore, we expect a positive rela-
tionship between the perceived negative effects of CO-
VID-19 pandemic and embitterment (H1, direct effect a2; 
for hypothetical direct effects see Fig. 1).

Moreover, these negative effects of the COVID-19 
pandemic might also lead to increased feelings of social 
exclusion, which has been reported by a number of stud-
ies [18–21]. Feelings of social exclusion might again en-
hance a feeling of disappointment and anger and as such 
increase embitterment. Therefore, we propose both a di-
rect positive connection between the perceived negative 
impact of the COVID-19 pandemic and the perceived so-
cial exclusion (H2, path a1) as well as an indirect effect of 
the perceived negative effects of COVID-19 pandemic on 
embitterment through the perceived social exclusion 
(H3, direct effect d21).

As the embittered “mindset” tends to attribute toward 
external sources, feel hopeless in changing the current 
circumstances, inheres a profound distrust toward their 
environment, and potentially tend to harm their vicinity 
([14], p. 220), it is conceivable that embittered individuals 
might also distrust vaccines against COVID-19. There-
fore, we expect a negative relationship between embitter-
ment and the intent to uptake a potential vaccine against 
COVID-19 (H4, direct effect b2).

As previous studies have shown, holding COVID-
19-related conspiracy beliefs (CCBs) declines the inten-
tion of a possible vaccine intake against COVID-19 [22–
24]. Engaging in such beliefs may serve not only as a cop-
ing mechanism toward stressful events [25–27] but also 
serve as a potential source of embitterment [6]. Common 
CCBs base on the idea that a hidden group or organiza-
tion stands behind the pandemic [25], being neither vis-
ible nor predictable, using the virus only as an expedient 
for others purposes, such as a (health) dictatorship. Geor-
giou et al. [25] have found that CCBs were more apparent 
among individuals holding pre-existing belief system 
than stemming from present emotional responses. This 
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implies that individuals holding particular conspiracy be-
liefs already had the tendency to attribute events linked to 
them as being uncontrollable and therefore difficult to 
influence, which in turn could make embittered individu-
als more prone to CCBs. Thus, we expect a positive rela-
tionship between embitterment and CCBs (H5, direct ef-
fect d32). Further, as CCBs decline the intention of a vac-
cine intake against COVID-19, we suggest the negative 
relationship between embitterment and the intent to vac-
cinate against COVID-19 to be explained by the tendency 
to hold CCBs (H6, direct effect b3). Conclusively, as the 
perceived impact by the pandemic fosters the intent to 
vaccinate [28], we expect a positive relationship between 
individuals’ perception of the negative impact of the pan-
demic and the intent to vaccine (H7, total effect c).

Last, it has been shown that communications play a 
vital role in public health interventions [29], particularly 
when addressing behavioral change [30, 31]. As one may 
evaluate the communication of the government as unsat-
isfying, the individual may as a result feel unexpectedly be 
deprived of potential resources, written off, unrightfully 
let down by the government, or distrusting the intentions 
of its public health interventions. Hence, we investigate 
whether the abovementioned relationships are moderat-
ed by individuals’ satisfaction of communication by the 
government in the measures being taken, postulating that 
the less satisfied the higher are the mentioned effects of 
embitterment on vaccination intention (H8).

Methods

Design and Participants
A cross-sectional, nonexperimental design was applied in this 

study. The survey was created in Qualtrics (Qualtrics Labs Inc.) 
and took approximately 18 min (Md = 18.13) to complete. All 
questionnaires were translated into English, French, and Spanish. 
Translations were done by native speakers in each language, as well 
as back-translated by other native speakers. A convenience sample 
of 281 individuals was recruited from mid-October 2020 until 
mid-November 2020. It is important to note that this was the time 
where the “second wave” of COVID-19-detected cases were on the 
onset in Switzerland (see Swiss FOPH). Participants were sampled 
from social media channels (e.g., Facebook and LinkedIn). Inclu-
sion criteria for participating were being aged above 16 years. By 
participating in the survey, individuals had the chance to win in a 
lottery containing 10× vouchers of a Swiss online shop worth each 
50 Swiss francs. The data were collected anonymously. The email 
addresses given for the lottery were kept separately so that no con-
nections could be made between the participants and the informa-
tion given in the questionnaire. In the beginning of the survey, 
participants were given informed consent. Those accepting the in-
formed consent were advanced to the survey, whereas those not 
agreeing were led to the end of the survey. Only individuals who 

had missed out answering <10% of overall items of the survey were 
included in the present study. Ages ranged from 19 to 75 years (M 
= 41.1, SD = 12.8). A total of 195 participants (70.1%) were female 
and 127 held a college degree (45.7%). Table 1 provides the demo-
graphic characteristics of the participants of the study.

Instrumentation
Main Study Variables
Intention for Vaccination. Intention for vaccination against 

COVID-19 was assessed by asking the probability (in percent) for 
getting a vaccination against COVID-19 in March 2021 (if a vac-
cine was freely available), on a numeric scale ranging from 0 to 100.

Perceived Effects of COVID-19
The perceived effects of COVID-19 were assessed by asking the 

participants how much these individuals were negatively affected 
by the pandemic on 11 areas of life (mobility, physical health, psy-
chological health, spirituality, maintaining social contacts, family 
life, financial situation, employment/education, intimate relation-
ship/sexuality, leisure activities, and community life) on a range 
from 0 (not affected at all) – 10 (extremely affected). The areas base 
on The Valued Living Questionnaire [32], which is used in clinical 
and nonclinical settings [33]. The scores were arithmetically aver-
aged post hoc and thus resulted in a single factor. Thus, the higher 
the calculated value, the more negatively affected the individual 
feels by the pandemic. Internal consistency has proven to be good 
(α = 0.85).

Embitterment
Embitterment was assessed using the Bern Embitterment In-

ventory [13]. This measurement captions chronic (trait) embitter-
ment on the basis of 4 aspects, such as Disappointment (“It fills me 
with bitterness to think of all the goals I have not reached.”), Lack 
of Acknowledgment (“When you make 1 mistake you get criticized 
immediately however yearlong effort does not get acknowl-
edged.”), Pessimism (“I have a pessimistic stance towards life.”), 
and Misanthropy (“I sometimes think that all people are bad and 
corrupt.”). Participants evaluated 18 items on a range from 1 (does 
not apply) to 5 (applies exactly). Scores were post hoc arithmeti-
cally averaged, building a single factor. Here, a higher score indi-
cates a higher degree of bitterness of the individual. Discrimina-
tory ability of the Bern Embitterment Inventory to predict indi-
viduals diagnosed with post-traumatic-embitterment disorder is 
highest beyond a cutoff of 2.15 ([14], p. 217). In this study, internal 
consistency of the measure turned out to be excellent (α = 0.92).

Perceived Social Exclusion due to COVID-19
Individuals were asked how much the pandemic affect their 

perceived belonging to society by using the Social Exclusion Scale 
by Bude and Lantermann [34], addressing individuals’ feelings of 
being disconnected from society (e.g., “I feel that nobody needs 
me.”). On 6 items, individuals stated their agreement on a range 
from 1 (entirely disagree) to 5 (entirely agree). Scores were then 
computed to single factor, using the arithmetically average. Hence, 
a higher score indicates higher stated feelings of being excluded 
from society, which has previously been shown to be associated 
with multimorbidity [35] and emotional distress during CO-
VID-19 [21]. Internal consistency also turned out to be excellent 
(α = 0.91).
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COVID-19-Related Conspiracy Beliefs
The tendency to hold CCBs was assessed by asking individuals 

the frequency of having thoughts that, e.g., “Foreign groups are be-
hind the vaccination,” “The government is just trying to control us,” 
“A new world order is being created,” or “There is a connection to 

Bill Gates.” Partly based on the study of Georgiou et al. [25], 12 
statements were used for evaluation ranging from 1 (never) to 5 
(constantly). These 12 statements were then also post hoc arith-
metically averaged toward a single factor. Thus, a higher score of 
this single reflects higher presence of CCBs of an individual. In 

Table 1. Sample characteristics in number and relative distribution, group differences in embitterment, and vaccination intention

Characteristic N (%) Scores on embitterment Scores on vaccination intention

MGroup (SDGroup) χ2
diff MGroup (SDGroup) χ2

diff

Gender 1.31† 0.10† 0.10†

Female 195 (70.1) 2.31 (0.77) 33.77 (34.9)
Male 81 (29.1) 2.37 (0.73) 33.44 (38.4)
Nonbinary 2 (0.7) 3.14 (0.12) 45.00 (63.6)

Level of education 5.46*** 5.24***
Mandatory degree 11 (4) 2.57 (0.79) 31.18 (32.76)
Vocational training 75 (27) 2.65 (0.78) 19.17 (31.25)
Baccalaureatea 27 (9.7) 2.14 (0.76) 36.89 (37.67)
Higher vocational education 38 (13.7) 2.32 (0.70) 30.92 (34.50)
Academic degree 127 (45.7) 2.18 (0.70) 42.12 (36.47)

Civil status 0.81† 3.12**
Single 110 (39.6) 2.40 (0.82) 35.82 (35.56)
In a relationship 46 (16.5) 2.19 (0.68) 28.04 (35.26)
Married 83 (29.9) 2.31 (0.75) 39.52 (37.42)
Divorced 33 (11.9) 2.42 (0.70) 16.09 (28.61)
Widowed 6 (2.2) 2.30 (0.40) 43.33 (36.47)

Employment status 1.84† 3.16**
In training 27 (9.7) 2.35 (0.86) 50.15 (32.72)
Employed 171 (61.7) 2.29 (0.74) 36.95 (36.49)
Self-employed 36 (13.0) 2.33 (0.76) 19.64 (32.62)
Unemployed, looking for work 15 (5.4) 2.41 (0.86) 25.13 (33.11)
Unemployed, on sick leaveb 10 (3.6) 2.83 (0.65) 23.20 (32.36)
Unemployed, supported by social services 4 (1.4) 3.13 (0.57) 0.00 (0.00)
Retired 14 (5.1) 2.08 (0.68) 27.71 (37.32)

Social status (net incomec) 3.74** 1.05†

Up to CHF 30,000 80 (31.3) 2.53 (0.83) 32.06 (37.22)
CHF 30–60,000 72 (28.1) 2.35 (0.77) 38.46 (34.90)
CHF 60–120,000 85 (33.2) 2.13 (0.65) 31.64 (34.62)
CHF 120–240,000 17 (6.6) 2.17 (0.59) 41.00 (39.11)
Over CHF 250,000 2 (0.8) 1.53 (0.04) 0 (0.00)

Country 2.33* 1.03†

Switzerland 208 (75.6) 2.30 (0.73) 36.11 (36.04)
Germany 45 (16.4) 2.56 (0.81) 31.62 (37.81)
Austria 7 (2.5) 3.00 (0.59) 17.14 (36.99)
France 3 (1.1) 2.26 (0.78) 6.00 (2.00)
USA 4 (1.5) 2.00 (0.77) 20.75 (19.17)
Sweden 5 (1.8) 1.92 (0.87) 15.40 (21.07)
Othersd 4 (1.5) 1.93 (1.13) 29.75 (47.24)

Satisfaction with government’s communication 6.64** 34.80***
Unsatisfied 125 (45) 2.51 (0.80) 16.62 (29.08)
Neutral 31 (11) 2.18 (0.62) 34.71 (35.99)
Satisfied 123 (44) 2.19 (0.70) 50.80 (34.31)

χ2 tests were calculated using Fisher’s exact test and are marked bold when significant. † p ≥ 0.05, * p < 0.05, ** p < 0.01, *** p < 0.001, 
two-tailed. a Higher school certificate. b Including people with disability pension. c 1 CHF, equals 0.90 EUR. d Others include Spain (n = 1), 
Portugal (n = 1), UK (n = 1), and Belgium (n = 1).
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terms of internal consistency, items showed excellent intercorrela-
tions (α = 0.97).

Satisfaction with Governments Response: Communication
Individuals’ satisfaction with the government in responding to-

ward the growing number in incidence was assessed. Here, we par-
ticularly asked how the subject evaluated the communication of 
the measures being taken. Individuals could select an answer rang-
ing from −3 (totally unsatisfied) to 3 (totally satisfied). Again, 
scores were post hoc computed into 3 categories: unsatisfied (con-
taining −3, −2, and −1), neutral (0), and satisfied (1, 2, and 3).

Covariates
Demographic Background
In virtue of possible group differences having consequences on 

the intent to vaccination, participants were asked about their age, 
gender, level of education, employment status, civil status, socio-
economic status (as measured in approx. net annual income), and 
country of residence. Table 1 shows how these demographic vari-
ables play out on embitterment and on vaccination intention.

Agreeableness
Ever since individuals who are low in the personality trait 

agreeableness engage more often in conspiracy beliefs [36] agree-
ableness was assessed using a single unipolar item. This item was 
ranging from 1 (blunt, cold, critical, easily angered, and suspicious) 
to 7 (sociable, cooperative, warm, kind, and indulgent).

Procedure
Answers from Qualtrics were exported to SPSS Statistics (Ver-

sion 27.0), where items were processed. For deploying a path-mod-
el, means of the variables were computed post hoc. Statistical sig-
nificance was at 5% level. The Shapiro-Wilk test indicated that the 
acquired data (beside Perceived Effects of COVID-19) do signifi-

cantly (p < 0.001) deviate from a standard distribution. To account 
for the violation in the normality assumption [37] and in order to 
receiving descriptive statistics, analysis of variances based on Fish-
er’s LSD were processed using jamovi (Version 0.9; 2019). Here, 
bivariate correlations of the main study variables were computed 
likewise. For model building, the jAMM-Macro (jamovi; Version 
0.9; 2019) was applied.

In this study, direct and indirect effects were calculated using a 
serial mediation model. Serial mediation models are mostly used 
to model complex consequential effects [38]. This statistical ap-
proach is being used evermore in psychological research [38–40]. 
As such, serial mediation models typically inhere a proposed ante-
cedent variable, at least 2 mediating variables with a proposed con-
sequential effect, and an outcome variable [38]. In our model, we 
entered perceived social exclusion (mediator (M)1), embitterment 
(M2), and CCBs (M3) as mediators, whereas the perceived effects 
of COVID-19 was entered as hypothesized predictor (scaling: cen-
tered) on vaccination intention (dependent variable). Last, testing 
the influence of the satisfaction of the governments’ response, we 
entered this variable as a moderator (factor coding: simple), result-
ing in a moderated serial mediation model (method: enter). More-
over, since all variables of interest but one (perceived effects of CO-
VID-19) failed on normality, we examined the proposed direct and 
indirect effects by estimating bias-corrected standardized regres-
sion coefficients (betas) using bootstrap analysis (1,000 bootstrap 
samples), as bootstrapping is a nonparametrical statistical proce-
dure holding high statistical power which is free of distributional 
properties [41, 42].

In order to address potential variables that would confound the 
model, multivariate regression analyses for vaccination intention 
were carried out, using a stepwise regression. Here the variables 
from Figure 1 were entered in block 1, age and agreeableness being 
in block 2, then education (reference = mandatory school), employ-
ment status (reference = student), civil status (reference = single), 

Perceived effects
of COVID-19

(X)
Vaccination intention

(Y)

Perceived social
exclusion due to
COVID-19 (M1)

H3:
βd21

H7:
βc

H2 (H3):
βa1

H6:
βb3

H1:
βa2

βb1

H4:
βb2

Embitterment
(M2)

H5:
βd32

Tendency to hold
COVID-19 related
conspiracy beliefs

(M3)

Fig. 1. Structural representation of the hypothesized serial mediation model with 3 mediators (M1–3), the hypo-
thetical paths (H1–H7), and corresponding indirect pathways (ax–dxx). The model has a proposed antecedent, X 
(perceived effects of COVID-19); 3 sequential mediators, M1 (perceived social exclusion due to COVID-19), M2 
(embitterment), and M3 (tendency to hold COVID-19-related conspiracy beliefs); and 1 outcome variable, Y 
(vaccination intention). The arrows indicate the linear regression effect from one variable to the other.
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socioeconomic status as measured in net annual income (reference 
= CHF 30,000), were entered (block 3). Last, with attention to pos-
sible influences in terms of divergent public health strategies, coun-
try of residence (reference = Switzerland) was entered (block 4).

Results

Descriptive Statistics
As shown in Figure 2, overall vaccination intention mea-

sured as estimated probability to get vaccinated within the 
measured sample turned out to be low. In terms of embit-
terment, moderate values were observed in the sample. De-
tailed overview of differences regarding the demographic 
background can be found in Table 1. The bivariate relation-
ships between the major study variables are listed in Table 2.

Moderated Serial Mediation Analysis
The direct effects and statistical values of the moder-

ated serial mediation model are shown in Figure 3. H1: 
Results show that embitterment was not directly related 
with the perceived negative impact of the pandemic; 
hence, no support for hypothesis 1 is shown.

H2: Individuals who feel more negatively affected by 
the pandemic also rated themselves as more socially ex-
cluded, supporting hypothesis 2. This is in line with the 
results of He et al. [18], Nivette et al. [19], Seifert et al. 
[20], and Shanahan et al. [21]. H3: Embittered individuals 
stated to have more feelings of social exclusion, thus sup-
porting hypothesis 3 and being in line with Alexander 
[12], Znoj [13], and Znoj et al. [14].

H4: Contrary to our conjecture, results show that em-
bitterment significantly went along with a higher vaccina-
tion intention, which lead to dismissing of hypothesis 4. 
H5: Embittered individuals showed a higher tendency to 
hold COVID-19-related conspiracy beliefs, which is in 
line with hypothesis 5.

H6: Even though embitterment significantly went 
along with a higher vaccination intention (see results H4), 
individuals with the tendency to hold COVID-19-related 
conspiracy beliefs were strongly less likely to show vac-
cination intentions. This is in line with results from Earn-
shaw et al. [22], Freeman et al. [23], and Romer and Ja-
mieson [24].
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with a freely available vaccine against COVID-19 in March 2021
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Fig. 2. Frequency distribution of the dependent variable vaccination intention. On the x-axis are the stated prob-
abilities (in %) for each individual to be vaccinated with a freely available vaccine against COVID-19 in March 
2021. On the y-axis is the number of individuals stating the probability.
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H7: Individuals who perceived themselves as more 
negatively affected by the COVID-19 pandemic showed 
less vaccination intention against COVID-19. Yet, this re-
lationship is significantly inverted when controlling for 
the perceived social exclusion, embitterment, and the ten-
dency to hold COVID-19-related conspiracy beliefs. 
Thus, support for hypothesis 7 is found.

H8: To test whether the relationships of the major 
study variables in the model were influenced by the stated 
satisfaction in the communication of the measures, this 
variable was entered as a moderator. With regard to spe-
cific indirect effects, results further showed that unsatis-
fied individuals with higher feelings of being socially ex-
cluded, embitterment, and tendency to hold COVID-
19-related conspiracy beliefs were less likely to show 
vaccination intentions against COVID-19 (consult on-
line suppl. Table 3 for indirect effects; for all online suppl. 
material, see www.karger.com/doi/10.1159/000521016). 
Additionally, for individuals being satisfied with the com-
munication by the government, results showed no rela-
tionship between embitterment and the tendency to hold 
COVID-19-related conspiracy beliefs. An in-depth sim-
ple moderation analysis was performed, testing the mod-
erator’s effect (satisfaction of communication) on the as-
sociation between embitterment and the tendency to hold 
COVID-19-related conspiracy beliefs (consult online 
suppl. Moderation effects Output). Results pinpoint that 
embitterment increased the tendency to hold COVID-
19-related conspiracy beliefs, while the satisfaction with 
communication decreased individual’s tendency to hold 

COVID-19-related conspiracy beliefs (main effects). Fur-
thermore, a trend emerged for an interaction effect be-
tween embitterment and satisfaction with communica-
tion on the tendency to hold COVID-19-related conspir-
acy beliefs. Accordingly, embitterment was moderately 
related with the tendency to hold COVID-19-related con-
spiracy beliefs when individuals were averagely satisfied 
with the communication of the government. Moreover, 
this relationship was amplified when individuals showed 
a decreased satisfaction with the communication. Yet, 
when satisfied with the communication of the govern-
ment, embitterment showed no relationship with CO-
VID-19-related conspiracy beliefs (see online suppl. Fig. 
4 for simple slopes plot).

Omnibus ANOVA test showed that the variables of 
the moderated serial mediation model (with exception of 
the satisfaction with the communication) contributed a 
significant proportion of the variance explanation of the 
vaccination intention. The effects of the main variables 
on vaccination intention remained stable even under the 
control of age, agreeableness, and demographic back-
ground.

Discussion

This article aimed to propose a theoretically based 
model that explains which factors are associated with an 
individual’s intent to take a vaccine against COVID-19. 
We proposed that individuals’ intention to take a vaccine 

Fig. 3. Results of the moderated serial mediation model. Standardized effect sizes (betas) are marked in bold. Be-
low, moderator levels of satisfaction in government’s communication of the measures are: unsatisfied/average/
satisfied. †p > 0.05, *p ≤ 0.05, **p < 0.01, ***p < 0.001. Bootstrap: 1,000 samples.
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if available is influenced by feelings of social exclusion, 
embitterment, and by the tendency to hold COVID-
19-related conspiracy beliefs. In that, it is the first study 
that puts individuals’ embitterment reasoning style into 
the equation. Results of the cross-sectionally designed 
online survey suggest that these factors do indeed interact 
with individuals’ intent to vaccinate. However, the asso-
ciation between embitterment and conspiracy beliefs as 
well as vaccination intention is moderated by the satisfac-
tion of the communication of the government concern-
ing the COVID-19 pandemic. In the following, possible 
explanations of these effects are explained with regard to 
resource losses and gains.

Embitterment, Social Exclusion, and the Intention to 
Vaccinate
Our results support the view that a loss of resources, 

most likely attributed to the measures of the government, 
seems to result in feeling disconnectedness from the so-
ciety and embitterment. The results suggest that with a 
loss of resources, such as social capital, freedom of mobil-
ity, or financial security, the perception of being margin-
alized as well as bitter thoughts and feelings step up. Ad-
ditionally, this process was facilitated by the communica-
tion style of the government. That is, individuals’ 
dissatisfaction with governmental communication may 
stem from a lack of clarity and understanding on how and 
which resources are being retracted from them. This also 
goes along with bitterness in the notion that resource 
losses are perceived not only as more significant (princi-
ple one; [5]) but also may perceive the loss due to the 
measures as an unjust transgression [7].

However, it seems that the perceived social exclusion 
represents an important connection with the bitterness 
of an individual. Our results suggest that it is less a mat-
ter of the cumulative impairment caused by the pandem-
ic than to feel marginalized by the society that goes along 
with bitter ideas. The feeling of being socially excluded 
due to the pandemic is accompanied by a profound feel-
ing of disappointment, an external locus of control, con-
tempt, and a pessimistically stance on future events [9]. 
Moreover, we interpret the result also in light of created 
distrust. As trusting others is said to be one of the core 
social motives [43], individuals feeling socially excluded 
due to the pandemic may face shattered assumptions 
about their social world ([43], p. 12). These shattered as-
sumptions contain “their ability to have confidence in 
the intentions of others” (p. 13) and that they are a valu-
able part of society. Hence, not only are these assump-
tions accompanied by feelings of embitterment but also 

may facilitate noncompliance to public health interven-
tions [44].

On the other hand, although both processes are in-
ter-related, they seem to go with different intentions. 
While perceived social exclusion goes hand-in-hand 
with a refusal of a potential vaccination, surprisingly 
embitterment was associated with an endorsement of 
vaccination. We interpret this finding that in the eyes 
of individuals with a bitter attitude, the vaccination rep-
resents a more suitable solution to their current prob-
lems than for people who feel socially excluded. That is, 
for embittered individuals, a vaccination may be seen as 
a potential resource to be invested in order to preserve 
resources and avoid more losses, such as the potential 
loss of a job or leisure activity in case of a vaccination 
refusal [5]. This also goes in line with the findings of 
Muschalla et al. [7], where embitterment was more con-
nected with worries about the pandemic (e.g., job loss) 
than worries about the virus itself. In addition, since 
individuals showing a high degree of embitterment feel 
that their deeds are not recognized [14], they may feel 
that the vaccination is somewhat of an indemnity, 
which is why they might particularly feel privileged to 
receive a vaccination. For a follow-up study, it would 
thus be interesting to investigate if during the CO-
VID-19 pandemic the actual vaccination can indeed in-
crease feelings of satisfaction, internal locus of control, 
and a more optimistic stance on future events, and as 
such decrease embitterment in those individuals.

Embitterment, Distrust, and Conspiracy Beliefs
According to the results of this survey, an environ-

ment processed through bitterness was associated with 
the receptiveness to engage in conspiracy beliefs. While 
embitterment came along with a meaningful advocacy of 
being vaccinated, individuals also appeared to be sensi-
tive to alternative explanations (e.g., political motives 
[45]) for the injustices suffered and developed the ten-
dency to think more about the content of conspiracy be-
liefs. Embitterment goes along with an inherent distrust 
in the environment [11, 14] processing the environment 
into confederates or enemies. Interestingly, in our study, 
the association between embitterment and conspiracy be-
liefs had only been significant in individuals who were 
unsatisfied with the communication of the government 
during the COVID-19 pandemic. As recommended by 
Kim and Kreps [31], communication should be transpar-
ent and clear. When however political leaders communi-
cate poorly, information may be processed as untrust-
worthy, thus processing these leaders as enemies. With 
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this position, collecting alternative explanations about 
the injustices endured, building new alliances with people 
also engaging in conspiracy beliefs, and show noncompli-
ance with measures [19] may increase a sense of control 
and belonging. This ultimately can be experienced as a 
resource gain. As previously mentioned, gains of resourc-
es are of especially high value in times of resource loss 
(principle 3, [5]).

Taken together, results suggest that the more an indi-
vidual feels negatively affected by the interventions due to 
the pandemic, the more this individual is willing to invest 
in a vaccine in order to regain resources. When however 
resource losses go in hand with feelings of being socially 
excluded, are perceived as eminently unjust, and govern-
ment’s communication is perceived as disappointing, in-
dividuals tend to seek alternative explanations, which 
may make them prone to conspiracy beliefs. This in turn 
massively declines the intent to vaccinate against CO-
VID-19.

Acute (State) Embitterment and Chronic (Trait) 
Embitterment
As mentioned above, embitterment may turn into a 

trait, leading to an individual’s function by aspects of bit-
terness. It is important to note that state-like accentua-
tions are still possible [9]. Clearly, results from this study 
and from Muschalla et al. [7] show evidence that pan-
demic-related stress may be associated with embitter-
ment. Still, it may be possible that individuals high in 
state-embitterment may engage differently in vaccination 
offers than chronic (trait) embittered individuals. Where-
as trait-embittered individuals may perceive the current 
development as an affirmation of their pessimistic and 
misanthropic mindset, state-embittered individuals may 
still be hopeful for change. Thus, latter may engage in re-
sources that potentially give them redemption (e.g., a vac-
cination).

Limitations and Future Research
Since this is a cross-sectional study, clear connections, 

but no causal statements, can be made about the phenom-
ena recorded. Further, the sample size in the study is 
small, hence limiting the statistical backing of the results. 
Thus, the illustrated effects should be interpreted care-
fully, even though they turned out to be robust. Second, 
results stem from a convenience sample; therefore, gen-
eralizations to the general public are limited, especially 
since a self-selection bias cannot be ruled out. Third, al-
though the Conspiracy Beliefs Scale showed a high inter-
nal consistency, it was not previously validated on an in-

dependent sample. In terms of content, the scale also in-
cludes conspiracy beliefs that are either no longer current 
or current ones are not listed. Last, as we assessed gen-
eral (trait) embitterment, data do not reveal whether the 
embitterment scores are to be interpreted as a reaction to 
the pandemic (state) or if these individuals already had 
higher levels of embitterment before the pandemic (trait). 
Thus, longitudinal studies should assess whether differ-
ences in embitterment levels are associated with differ-
ences in terms of vaccination intentions.

Many questions still remain open, such as which other 
factors contribute to conspiracy beliefs and why social ex-
clusion but not embitterment is negatively related to the 
intent to vaccinate. Future research should therefore en-
deavor to obtain longitudinal section data so that causal 
statements can also be made. Subsequently, in view of the 
following epidemiological “waves,” it could be observed 
which influences embitterment has on the willingness to 
adhere to the measures.

Conclusions

• Individuals particularly affected by the pandemic in-
tend to take up a possible vaccination against CO-
VID-19.

• Health care professionals who experience bitter pa-
tients should address the possible functions of con-
spiracy beliefs in terms of resource gains and should 
seek and develop alternative strategies in order to gain 
new resources within the current situation.

• Governments should avoid communicating opaque or 
vague, as unclear communication might increase the 
susceptibility for conspiracy beliefs, which decrease 
the intention to vaccinate. As such, access to relevant 
health information should be fostered and the com-
munication behavior of the government should be 
evaluated on a regular basis.

• Embitterment seems to be linked with conspiracy be-
liefs. This in turn, may have antisocial potential.
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