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Abstract
Background  People with depression maintain negative expectations despite disconfirming positive experiences by reapprais-
ing or discarding novel positive information, referred to as “cognitive immunisation”. A second body of literature suggests 
that negative mood can negatively affect information processing. Bridging these two lines of research, the present study 
examined the interplay of cognitive immunisation and negative mood in the context of expectation modification.
Methods  In a student sample (N = 152), we used a well-established experimental paradigm to examine the adjustment of 
performance expectations in response to positive performance feedback, and its relation to depressive symptoms. In a 2 × 2 
design, participants received either a negative mood induction, a cognitive immunisation manipulation, both, or no further 
manipulation.
Results  Participants from all experimental groups revised their previous expectations significantly in line with positive 
performance feedback. However, depressive symptoms were a negative predictor of expectation adjustment, and a modera-
tion analysis indicated that this effect was particularly pronounced if participants underwent the negative mood induction.
Conclusions  Consistent with previous work, depressive symptoms were associated with a reduced ability to integrate posi-
tive information. Furthermore, our results suggest that the activation of negative mood in people with elevated levels of 
depression may hamper learning from new positive experience.
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Introduction

Based on well-established findings into the tremendous 
impact of expectations on perception, emotion, and well-
being, a relatively nascent area of research in the cognitive 
sciences has begun to investigate how people adjust their 
expectations in light of disconfirmatory evidence (Sharot 
& Garrett, 2016). For instance, researchers have begun to 
relate anomalies in belief updating to psychopathological 

dysfunctions, which has been of particular interest in 
research on depression. Several lines of research have pro-
vided evidence for the hypothesis that depression is related 
to difficulty in revising negative expectations after receiv-
ing unexpectedly positive information, such as: research 
on interpretation biases (Everaert et al., 2018; Liknaitzky, 
Smillie, & Allen, 2017); cognitive inflexibility (Stange et al., 
2017); (lack of) optimism bias (Garrett et al., 2014; Korn 
et al. 2014); and reward insensitivity (Eshel & Roiser, 2010).

Recently, another mechanism explaining the persistence 
of negative expectations despite positive experiences in 
depression has been introduced. According to the concept of 
“cognitive immunisation” against disconfirmatory evidence 
(Rief et al., 2015), people with depression tend to reinter-
pret unexpectedly positive information in such a way that 
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the positive information is devalued.1 Of note, this concept 
has similarities with consistency theories from cognitive and 
social psychology, of which Festinger’s (1962) theory of 
cognitive dissonance is among the most important. Accord-
ing to this theory, holding conflicting beliefs is perceived 
as being aversive, resulting in the preference to reduce this 
cognitive dissonance by cognitive or behavioural strategies. 
For example, in a depressed person holding the core belief “I 
am incapable”, new information suggesting that one did well 
would be assumed to create dissonance as new information 
is inconsistent with the core belief, resulting in the desire 
to reduce cognitive dissonance. This is where the idea of 
cognitive immunisation comes into play: According to Rief 
et al. (2015), cognitive immunisation refers to the very pro-
cess of reappraising new information in such a way that the 
discrepancy between the prior belief and new information 
is reduced. It has been suggested that this cognitive reap-
praisal leads to sustained negative expectations that become 
immune to belief updating and learning from new experi-
ence (Kube et al., 2020; Rief & Joormann, 2019). In a series 
of experimental studies, we confirmed this hypothesis by 
first demonstrating that people with depression maintained 
negative expectations for their performance despite posi-
tive performance feedback, whereas healthy people adjusted 
their expectation in accordance with the positive feedback 
(Kube, Rief, Gollwitzer, Gärtner, et al., 2019a, b, c; Kube, 
Rief, Gollwitzer, et al., 2018). Subsequently, we found that 
promoting the engagement in cognitive immunisation pre-
vented people with depression from utilising positive infor-
mation to alter their expectations, while inhibiting the use of 
cognitive immunisation strategies facilitated the adjustment 
of negative expectations (Kube, Glombiewski, et al., 2019a, 
b, c; Kube, Rief, et al., 2019a, b, c). Yet, while there are first 
indications for the importance of cognitive immunisation 
in the context of expectation modification, it is not clear 
whether this cognitive process is specific to depression, or 
whether it can also be triggered in a non-clinical sample. 
Therefore, this study aimed to examine whether this style 
of negatively reappraising unexpected positive information 
leading to sustained negative expectations can be mimicked 
in a non-clinical sample through an immunisation-promot-
ing experimental manipulation. In other words, we aimed 
to investigate if the ability of non-depressed individuals to 
modify their expectations in accordance with positive feed-
back would be reduced when a negative reappraisal of posi-
tive feedback was promoted. Findings from this study would 
also add to the literature on cognitive biases in non-clinical 
samples. For example, early studies in non-clinical samples 

have found that negative biases (i.e., biases in relation to 
attention, interpretation, and memory) could be induced in 
healthy volunteers (Mathews & Mackintosh, 2000), whereas 
more recent work has provided mixed findings in this regard 
(for reviews, see Hertel and Mathews (2011) and Hallion 
and Ruscio (2011)).

A secondary interest was the role of negative mood in 
the context of expectation modification. From the general 
psychology literature, it is known that the presence of nega-
tive affect2 can hinder information processing. Specifically, 
it has been shown that negative mood impairs learning and 
transfer effects (Brand et al., 2007) as well as positive feed-
back processing (Hammer & Stone-Romero, 1996). Further 
evidence arises from Ziegler’s mood-congruent expectancies 
approach, speaking to impaired information processing if 
mood-incongruent information is received (Ziegler, 2010, 
2013). Thus, we hypothesised that the induction of negative 
mood hinders the revision of negative performance expecta-
tions after positive performance feedback, although we are 
cognizant of other studies that did not find adverse effects 
of negative mood on information processing, as summarised 
by Forgas (2013). In accordance with the aforementioned 
negative effects of negative affect on information process-
ing, other research has found bidirectional effects of negative 
mood and the engagement in maladaptive cognitive response 
styles (i.e. rumination) in both clinical and non-clinical sam-
ples (Kuehner et al., 2009; Lyubomirsky et al., 1998; Nolen-
Hoeksema et al., 1993; Nolen-Hoeksema et al., 1994; Yoon 
& Joormann, 2012). That is, the activation of negative mood 
can trigger the occurrence of negative thinking, and con-
versely, maladaptive rumination can amplify negative mood. 
In view of this bidirectional relationship between negative 
mood and rumination, we investigated how the combination 
of a negative mood induction and a cognitive immunisation 
manipulation affects belief updating. More specifically, we 
hypothesised that if participants are already in a negative 
mood, a manipulation promoting negative appraisal might 
further contribute to a negative affective-cognitive state in 
which the integration of novel positive information into pre-
vious beliefs is particularly hampered. Moreover, with ref-
erence to research relating depressive mood to the engage-
ment in dysfunctional cognitive processes (Nolen-Hoeksema 
et al., 1993), we predicted that participants with elevated 
depressive symptoms would show little adjustment of nega-
tive expectations if they undergo a negative mood induc-
tion before receiving unexpectedly positive feedback. If this 
hypothesis were confirmed, it may have implications for the 
conduction of interventions relying on learning from new 
experiences (such as behavioural experiments), since the 

2  The terms “mood” and “affect” are often used in an interchangeable 
way. Here, we use them interchangeably too.

1  Notably, cognitive immunisation can refer to both reappraisal of 
positive and negative information; in this article, we use the term only 
in the context of devaluing positive information.
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success of such an intervention could be impaired if patients 
are in negative mood while learning.

We tested these hypotheses using a 2 × 2 design, which 
allowed us to examine both main and interaction effects of 
mood and cognitive immunisation. In particular, there were 
four groups: induction of negative affect (Affect); promo-
tion of cognitive immunisation (Immunisation); combination 
of mood induction and cognitive immunisation manipula-
tion (Immunisation + Affect); and a control group receiving 
neither an affect nor an immunisation manipulation. With 
regard to the role of depressive symptoms, we expected that 
depressive symptoms would predict reduced expectation 
adjustment, and additionally tested the moderation hypoth-
esis that the negative effect of depressive symptoms on the 
modification of previous expectations would be particularly 
pronounced in the two groups that underwent the negative 
mood induction.

Methods

The study was approved by the local ethics committee (refer-
ence number 151_2018) and was conducted in accordance 
with ethical standards as laid down in the 1964 Declaration 
of Helsinki and its later amendments. All participants gave 
written informed consent.

Participants

An a-priori power analysis using G*Power, expecting 
small to medium effects of the experimental manipulations 
(expected f = 0.14; alpha = 0.05; power = 0.05; four groups; 
two measurements; correlation between the two measure-
ments: r = 0.50) indicated a minimum sample size of 144 
participants. A total of 157 people participated in the study. 
Participants were students from the University of Koblenz-
Landau, who were recruited via university email lists. Inclu-
sion criteria were: at least 18 years old and sufficient German 
language skills. Participants received course credit for their 
participation or, alternatively, 9€ as financial compensation.

Procedure

Cover Story

In order to conceal the actual aim of the study and to avoid 
demand effects, participants were first informed that the 
aim of the study was to investigate the relationship between 
mood and performance. As part of the cover story, partici-
pants were told that half of the participants would watch 
a brief film sequence which normally induces feelings of 
sadness. Subsequently, participants were informed that they 
would have to take a performance test which they would 

not know yet and was very difficult. The last part of this 
cover story has already been used in several previous studies 
(Kube, Glombiewski, et al., 2019a, b, c; Kube, Rief, et al., 
2019a, b, c; Kube et al., 2018) with the aim of lowering par-
ticipants’ initial expectations for their performance.

Randomisation and Blinding

Prior to each experimental session, participants were ran-
domly assigned to one of the four groups. Participants were 
only insofar aware of their assignment as they knew that 
half of the participants would have to watch a brief film 
sequence, while the other half would not. They did not 
know that the study was investigating not only mood but 
also cognitive immunisation, and that there was a total of 
four groups. The experimenters were aware of participants’ 
group assignment.

Mood Induction vs. Distraction

After the first assessment of expectations, all participants 
completed a first rating of their current mood. Participants 
who were randomised to the conditions Affect or Immunisa-
tion + Affect next watched a brief sequence taken from the 
film “The Champ” from 1979. The sequence lasting 2 min 
and 45 s shows a professional boxer dying after a fight in 
front of his little crying son. It has been frequently used 
in emotion research and has been shown to be suitable for 
inducing negative mood (Gross & Levenson, 1995; Rotten-
berg et al., 2002; Rottenberg et al., 2007). After watching the 
film scene, participants rated their mood again. Participants 
from the Immunisation group and the control group did not 
watch the film sequence after the first mood rating. Instead, 
they worked on a distraction task of equal length developed 
by Nolen-Hoeksema and Morrow (1993), in which par-
ticipants are to imagine 17 neutral places or objects (e.g., 
“Imagine looking at the shiny surface of a trumpet”, “Think 
about a boat slowly crossing the Atlantic”, “Think about the 
expression on the face of the Mona Lisa”).

Performance Test and Performance Feedback

After undergoing the mood induction vs. distraction, par-
ticipants completed the Test of EMotional INTelligence 
(TEMINT) by Schmidt-Atzer and Bühner (2002), a perfor-
mance test in which participants are to empathise with other 
people and guess their emotional states in twelve different 
situations. To positively disconfirm participants’ initial 
negative expectations, participants received standardised 
performance feedback suggesting that they were among the 
best 12–18% of all participants in this test. This “dose” of 
feedback was selected based on two aspects that had to be 
balanced. On the one hand, in order to entail an expectation 
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adjustment (in healthy people), the feedback needs to be 
perceived as positive (i.e. suggesting that the performance 
was above average). On the other hand, it must not appear 
suspiciously positive in order to prevent serious doubts 
concerning its credibility and thereby the cover story of the 
study. Therefore, we refrained from using overly positive 
feedback (i.e., best 1%). Previous work confirmed that this 
dose of feedback was appropriate to elicit a positive adjust-
ment of initial expectations in non-clinical samples (Kube, 
Rief, et al., 2019a, b, c; Kube et al., 2018). The TEMINT 
was selected as a performance test for this paradigm primar-
ily because it is very difficult for participants to evaluate 
their own performance in this test, which is important for 
the performance feedback received to appear credible, as 
validated in previous work (Kube et al., 2018).

Cognitive Immunisation Manipulation

After completing the test and receiving the last feedback for 
their performance, participants from the groups Immunisa-
tion and Immunisation + Affect received a standardised infor-
mation text with the aim of triggering the use of cognitive 
immunisation strategies. In particular, this immunisation-
promoting manipulation aimed to elicit an appraisal of the 
positive feedback typical of people with depression, i.e. to 
regard good performance as an exception or to question its 
relevance. Participants were informed that several scientific 
studies had not found any relation between the performance 
on the TEMINT and professional success, measurable on 
both subjective (e.g. work satisfaction) and objective meas-
ures (e.g., higher income). Similarly, the manipulation sug-
gested that the results of the TEMINT would not allow any 
prediction about persons’ satisfaction with their private liv-
ing situation including social relationships. As demonstrated 
previously in people with depression (Kube, Rief, et al., 
2019a, b, c), we hypothesised that this (fake) information 
about the TEMINT would promote the engagement in cogni-
tive immunisation strategies because the validity and utility 
of the expectation-disconfirming experience were explicitly 
questioned.

After completing the test procedure, the second assess-
ment of participants’ expectations was performed, fol-
lowed by several other measures. Finally, participants were 
debriefed with respect to the true purpose of the study. Fig-
ure 1 illustrates the entire study procedure.

Measures

Performance Expectations

For the assessment of participants’ performance expecta-
tions, a previously developed and validated four-item scale 
was used (Kube, Kirchner, et al., 2019a, b, c; Kube et al., 

2018). This scale distinguishes between task-specific expec-
tations (tied to the particular test procedure; e.g., “I will 
be successful in working on the tasks from the test”) and 
generalised performance expectations (referring to the per-
formance in unknown situations in general; e.g., “I will be 
successful in working on unknown tasks in general”), each 
of which are assessed with two items. Each item is rated on 
a 7-point Likert scale. Cronbach’s alpha was α = 0.84 for 
the task-specific expectations subscale and α = 0.86 for the 
generalised expectations subscale. As in all previous studies 
using this measure, changes in generalised expectations were 
the primary outcome, while task-specific expectations were 
considered secondary.

Cognitive Immunisation

To examine differences between the four groups in terms of 
their engagement in cognitive immunisation strategies, we 
used the Cognitive Immunisation after Performance Feed-
back (CIPF) scale. This scale comprises four items to assess 
the appraisal of a given performance feedback. Two items 
assess the extent to which participants question the credibil-
ity of the expectation-disconfirming feedback (e.g., “The test 
provides understandable performance feedback” (reverse-
scored)), and two items assess how participants appraise the 
relevance of the result yielded by the test (e.g., “The com-
petence that was captured by the test is of great importance 
in my everyday life” (reverse-scored)). High values reflect 
a greater engagement in cognitive immunisation strategies. 
The measure has been validated in a previous study and has 
shown good psychometric properties (Kube, Glombiewski, 
et al., 2019a, b, c). In the present study, Cronbach’s alpha of 
the CIPF scale was α = 0.72.

Positive and Negative Affect

We used the Positive and Negative Affect Scale (PANAS) 
by Watson, Clark, and Tellegen (1988) Watson et al. (1988), 
a brief measure of current mood state that has been used 
to assess positive and negative emotions independently. 
The PANAS comprises twenty adjectives, ten of which 
describing positive emotional states (e.g. excited, proud, 
and inspired) and ten describing negative emotional states 
(e.g. distressed, jittery, and upset). Participants noted the 
extent to which they have felt each emotion in the current 
situation, using a numerical scale ranging from 0 (not at 
all) to 10 (extremely strong). The PANAS has shown very 
good psychometric properties in previous studies (Craw-
ford & Henry, 2004; Terracciano et al., 2003; Watson et al., 
1988). In our sample, Cronbach’s alpha of the positive affect 
(PA) subscale was α = 0.87 before the mood induction and 
α = 0.91 thereafter. Cronbach’s alpha of the negative affect 
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(NA) subscale was α = 0.83 before the mood induction and 
α = 0.84 thereafter.

Depressive Symptoms

Depressive symptoms were assessed using the second edi-
tion of the Beck Depression Inventory (BDI-II; (Beck et al., 
1996), comprising 21 items to assess depressive symptoms 
on a four-point scale ranging from 0 to 3. The sum score 
ranges between 0 and 63 with lower values indicating fewer 
depressive symptoms. In our sample, Cronbach’s alpha of 
the BDI-II was α = 0.88.

Socio‑demographics

Socio-demographic variables, including age, gender, edu-
cation, and employment status, were assessed using a brief 
self-report questionnaire.

Other Measures

To examine the potential influence of possible confound-
ing variables, we assessed dispositional optimism and 
ruminative response style. Dispositional optimism was 
assessed using the German version of the Life Orientation 
Test Revised (LOT-R) (Glaesmer et al., 2008). The LOT-R 
comprises 10 items, of which four items are distractor items. 
High values of the sum score of the LOT-R reflect a more 
optimistic view of one’s future. In addition, we used the 
German version of the Response Style Questionnaire (RSQ) 
(Kühner et al., 2007). The RSQ contains 32 items, each 
asking participants how they tend to react when they are 
feeling sad or upset. 21 items assess a ruminative response 
style (RSQ_RUM), with higher values indicating a more 
pronounced ruminative response, and 11 items assess the 
extent to which participants try to distract them from nega-
tive mood (RSQ_DIS).

First assessment of participants’ expectations

Randomisation

Second assessment of participants’ 
expectations

Follow-up measures and debriefing

Control group (n=37)

TEMINT performance test

Unexpectedly positive 
performance feedback

Cover story to induce neutral to negative 
performance-related expectations 

Immunisation group (n=36) Affect group (n=39) Immunisation + Affect 
group (n=40)

Distraction task
Film sequence from „The 

Champ“ to induce negative 
mood

Film sequence from „The 
Champ“ to induce negative 

mood
Distraction task

TEMINT performance test TEMINT performance test TEMINT performance test

Unexpectedly positive 
performance feedback

Unexpectedly positive 
performance feedback

Unexpectedly positive 
performance feedback

No further information
Information text about the 

TEMINT to promote 
cognitive immunisation

No further information
Information text about the 

TEMINT to promote 
cognitive immunisation

Fig. 1   Design of the present study. After inducing neutral to negative 
expectations about one’s ability to work successfully on an unknown 
test, participants’ expectations were assessed for the first time. Next, 
participants underwent either a negative mood induction or distrac-
tion task and their mood was assessed before and after. Subsequently, 
participants perform the Test of Emotional Intelligence (TEMINT), 
on which they receive standardised performance feedback that is 

intended to positively disconfirm their previous expectations. Before 
assessing participants’ expectations again, two groups received a 
manipulation aimed to promote cognitive immunisation by suggesting 
that the positive test result would not be valid and relevant for eve-
ryday life. After completing some further questionnaires, participants 
were debriefed
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All measures were presented in German language and 
were completed online via the commercial survey platform 
Unipark®.

Statistical Procedure

After the pre-analyses (which are in detail reported in the sup-
plemental material), we performed a 2 (Time: before feedback 
vs. after feedback) × 2 (Immunisation: immunisation-promot-
ing manipulation vs. no manipulation) × 2 (Affect: induction of 
negative affect vs. distraction) factorial ANOVA with expecta-
tions (generalised or task-specific, respectively) for the main 
analysis. For the moderation hypothesis, we considered the 
sum score of depressive symptoms as the independent variable 
and the group assignment variable for the affect manipulation 
(negative mood induction vs. distraction) as the moderator var-
iable. The dependent variable was the pre to post change in the 
generalised performance expectations scale. For all analyses, 
type-1 error levels were set at 5%. All analyses were conducted 
using IBM SPSS Statistics Version 25. For the moderation 
analysis, we used the PROCESS Macro for SPSS for regres-
sion analyses with 10,000 bootstrapping samples.

Results

Sample Characteristics

Five participants had to be excluded because of serious 
doubts concerning the cover story. These participants 

guessed that the study could be about the “effects of feed-
back on self-perception”. Thus, after excluding these par-
ticipants, subsequent analyses were based on data from 152 
participants (with n = 37 for the control group; n = 39 for 
the Affect group; n = 36 for the Immunisation group; and 
n = 40 for the Immunisation + Affect group). The sociode-
mographic and clinical characteristics of the four experi-
mental groups are presented in Table 1. As can be seen in 
Table 1, participants reported on average minimal symptoms 
of depression, M = 11.40; SD = 7.70. Forty-nine participants 
(32.2%) reported elevated levels of depression (BDI-II sum 
score ≥ 14). There were no significant baseline differences 
between the four groups as can be seen in the supplement.

Manipulation Checks

Mood Induction vs. Distraction

The Time by Condition two-factorial ANOVA with negative 
affect as the dependent variable indicated a significant main 
effect of Time, F(1, 148) = 9.434; p = 0.003; ɳ2

p = 0.060, 
with overall less negative affect before the mood induction/
distraction (M = 28.71, SD = 15.34) than after the mood 
induction/distraction (M = 31.822, SD = 16.18). The main 
effect of Condition was not significant, F(3, 148) = 2.620; 
p = 0.053; ɳ2

p = 0.050. The Time by Condition interaction 
was significant, F(3, 148) = 23.657; p < 0.001; ɳ2

p = 0.324. 
Negative affect significantly increased in the groups Affect 
(t(38) = −4.273, p < 0.001, d = 0.684) and Affect + Immu-
nisation (t(39) = −5.443, p < 0.001, d = 0.860), while 

Table 1   Sample characteristics of study participants

M mean, SD standard deviation, N number, BDI-II beck depression inventory

Variable Control Group (n = 37) Affect (n = 39) Immunisation (n = 36) Immunisa-
tion + Affect 
(n = 40)

Age in years, M (SD) 22.76 (2.63) 24.26 (5.27) 23.19 (5.87) 22.25 (1.79)
BDI-II sum score, M (SD) 12.10 (7.09) 10.69 (7.91) 10.68 (7.04) 12.69 (8.71)
Sex, N (%)
 Male 6 (16.2) 7 (17.9) 6 (16.7) 12 (30.0)
 Female 31 (83.8) 32 (82.1) 30 (83.3) 28 (70.0)

Educational level, N (%)
 Secondary education 0 0 0 1 (2.5)
 High school degree 32 (86.5) 25 (64.1) 30 (83.3) 32 (80)
 University degree 5 (13.5) 14 (35.9) 6 (17.7) 7 (17.5)

Employment status
 Full-time working 2 (5.4) 4 (10.3) 5 (13.9) 6 (15.0)
 Part-time working 8 (21.6) 2 (5.1) 6 (16.7) 4 (10.0)
 Homemaker 0 1 (2.6) 0 0
 In training 22 (49.5) 30 (76.9) 25 (69.4) 27 (67.5)
 Unemployed 5 (13.5) 2 (5.1) 0 3 (7.5)
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it significantly decreased in the Immunisation group 
(t(35) = 4.318, p < 0.001, d = 0.720) and the control group 
(t(36) = 3.003, p = 0.005, d = 0.493).

The Time by Condition two-factorial ANOVA with 
positive affect as the dependent variable indicated a sig-
nificant main effect of Time, F(1, 148) = 99.831; p < 0.001; 
ɳ2

p = 0.403, with overall more positive affect before the 
mood induction/distraction (M = 65.70, SD = 14.83) 
than after the mood induction/distraction (M = 56.80, 
SD = 17.71). The main effect of Condition was not signifi-
cant, F(3, 148) = 1.749; p = 0.160; ɳ2

p = 0.034. The Time by 
Condition interaction was significant, F(3, 148) = 31.784; 
p < 0.001; ɳ2

p = 0.392. Positive affect significantly decreased 
in the groups Affect (t(38) = 8.509, p < 0.001, d = 1.364) and 
Affect + Immunisation (t(39) = 9.348, p < 0.001, d = 1.478), 
but not in the Immunisation group (t(35) = 0.234, p = 0.816, 
d = 0.039) and the control group (t(36) = 0.168, p = 0.868, 
d = 0.028).

Cognitive Immunisation

The one-way ANOVA indicated that the four experimen-
tal groups did not differ in the CIPF sum scores, F(3, 
148) = 0.922, p = 0.432, ɳ2

p = 0.018, nor did they differ on 
the two subscales relevance, F(3, 148) = 1.424, p = 0.238, 
ɳ2

p = 0.028, and credibility, F(3, 148) = 0.407, p = 0.748, 
ɳ2

p = 0.008. The descriptive values for the CIPF ratings are 
presented in Table 2.

Main Analyses

Changes in Generalised Expectations

The Time by Immunisation by Affect three-factorial 
ANOVA with generalised expectations as the depend-
ent variable indicated a significant main effect of Time, 

F(1, 148) = 73.248; p < 0.001; ɳ2
p = 0.331, with overall 

more optimistic expectations after feedback (M = 10.24, 
SD = 2.45) than before working on the test (M = 8.62, 
SD = 2.52). The main effect of Immunisation was not 
significant, F(1, 148) = 0.032; p = 0.859; ɳ2

p < 0.001, nor 
was the main effect of Affect, F(1, 148) = 0.026; p = 0.873; 
ɳ2

p < 0.001. The Immunisation by Affect interaction 
was not significant either, F(1, 148) = 0.711; p = 0.400; 
ɳ2

p = 0.005. The Time by Immunisation interaction was 
not significant, F(1, 148) = 0.024; p = 0.877; ɳ2

p < 0.001, 
nor was the Time by Affect interaction, F(1, 148) = 0.182; 
p = 0.670; ɳ2

p = 0.001, or the Time by Immunisation 
by Affect interaction, F(1, 148) = 0.288; p = 0.592; 
ɳ2

p = 0.002. Descriptive values for generalised (as well as 
task-specific) expectations are presented in Table 2.

Changes in Task‑Specific Expectations

The Time by Immunisation by Affect three-factorial 
ANOVA with task-specific expectations as the dependent 
variable indicated a significant main effect of Time, F(1, 
148) = 155.144; p < 0.001; ɳ2

p = 0.512, with more opti-
mistic expectations after feedback (M = 11.61, SD = 1.92) 
than before working on the test (M = 8.50, SD = 2.52). 
As for generalized expectations, all other effects were 
not significant, that is, the main effect of Immunisation, 
F(1, 148) = 0.089; p = 0.766; ɳ2

p = 0.001, the main effect 
of Affect, F(1, 148) = 0.116; p = 0.733; ɳ2

p = 0.001, the 
Immunisation by Affect interaction, F(1, 148) = 0.340; 
p = 0.560; ɳ2

p = 0.002, the Time by Immunisation inter-
action, F(1, 148) = 0.040; p = 0.842; ɳ2

p < 0.001, the 
Time by Affect interaction, F(1, 148) = 0.266; p = 0.607; 
ɳ2

p = 0.002, and the Time by Immunisation by Affect inter-
action, F(1, 148) = 0.578; p = 0.448; ɳ2

p = 0.004.

Table 2   Expectation and cognitive immunisation ratings of the four experimental groups

M mean, SD standard deviation, CIPF cognitive immunisation after performance feedback

Variable Control group (n = 37) Affect (n = 39) Immunisation (n = 36) Immunisa-
tion + Affect 
(n = 40)

Task-specific expectations, M (SD)
 Pre 8.43 (2.52) 8.44 (2.44) 8.53 (2.66) 8.60 (2.56)
 Post 11.54 (1.56) 11.67 (1.96) 11.92 (1.96) 11.35 (2.14)

Generalised expectations, M (SD)
 Pre 8.51 (2.66) 8.69 (2.52) 8.75 (2.37) 8.53 (2.58)
 Post 9.91 (2.46) 10.46 (2.21) 10.41 (2.59) 10.15 (2.58)

CIPF scale total score, M (SD) 14.70 (4.65) 16.51 (4.25) 15.81 (5.57) 16.03 (5.05)
CIPF subscale relevance, M (SD) 8.08 (2.79) 9.33 (2.53) 8.56 (2.83) 8.68 (2.53)
CIPF subscale credibility, M (SD) 6.62 (2.85) 7.18 (2.66) 7.25 (3.39) 7.35 (3.56)
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Moderation Analysis

Results indicate that depressive symptoms were a signifi-
cant negative predictor of revising generalised expectations, 
b = −0.254; p < 0.001. As predicted, this effect was moder-
ated by the group assignment in terms of mood induction vs. 
distraction, b = −0.160; p = 0.001: depressive symptoms had 
a particularly negative influence on expectation adjustment 
if participants underwent the mood induction (p = 0.002), 
whereas they had a non-significant positive influence on 
expectation adjustment for participants performing the 
distraction task (p = 0.079). This differential influence 
of depressive symptoms on the revision of expectations, 
depending on whether or not negative mood was activated, 
is depicted in Fig. 2.

To follow-up the moderation analysis, we ran an addi-
tional analysis in which we added the cognitive immunisa-
tion manipulation as a predictor (along with all interaction 
terms). The results show that cognitive immunisation does 
not interact with any of the other predictors in the model 
(i.e., depression, mood, and depression × mood).

Discussion

The present study sought to investigate the influence of cog-
nitive immunisation and negative mood on the adjustment of 
negative performance expectations after receiving unexpect-
edly positive performance feedback in a non-clinical sample. 
To this end, we aimed to experimentally induce cognitive 
immunisation, negative mood, or both, and compared these 

experimental groups to a control group receiving none of 
the aforementioned manipulations. The main results show 
that participants from all groups changed their general-
ised performance expectations in a positive direction with 
large effect sizes, regardless of the manipulation received. 
In particular, neither the main effects of the factors cog-
nitive immunisation and negative affect, nor their interac-
tion was significant. The same pattern of results was found 
for the secondary outcome, that is, change in task-specific 
performance expectations. To interpret these results, it is 
important to consider the results of the manipulation check: 
on the one hand, as intended, negative affect increased and 
positive affect decreased in the groups Affect and Immu-
nisation + Affect after watching the sad film sequence; on 
the other hand, there were no group differences in the sum 
scores of the immunisation scale, suggesting that it was not 
possible to manipulate cognitive immunisation through the 
experimental manipulation used in the groups Immunisation 
and Immunisation + Affect.

Our first aim was to examine whether cognitive immu-
nisation could also be induced in a non-clinical sample, 
thereby informing our understanding of whether this cogni-
tive mechanism is specific to depression. Previous studies 
using clinical samples found that the modulation of cog-
nitive immunisation significantly impacted the revision of 
negative expectations after unexpectedly positive informa-
tion; specifically, promoting cognitive immunisation through 
experimental manipulations prevented depressed people 
from revising negative expectations after positive feedback 
(Kube, Rief, et al., 2019a, b, c), while the inhibition of cog-
nitive immunisation facilitated the adjustment of negative 

Fig. 2   Results of the moderation analysis examining the relationship 
between depressive symptoms and expectation update as a function 
of mood induction vs. distraction. If negative mood was activated 
(a), depressive symptoms were a significant negative predictor of the 

update of generalised performance expectations, whereas depressive 
symptoms were non-significantly positively associated with expecta-
tion update if participants underwent distraction (b). * p < .05
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expectations (Kube, Glombiewski, et al., 2019a, b, c). In the 
present study, however, the immunisation-promoting manip-
ulation did not lead to an increased engagement in cogni-
tive immunisation strategies, nor did it affect the adjustment 
of expectations. In other words, the present study extends 
previous research findings that healthy people modify their 
expectations in accordance with positive feedback (Kube, 
Rief, et al., 2019a, b, c; Kube et al., 2018) by demonstrating 
that this positive adjustment of expectations holds even if the 
relevance of the positive feedback is explicitly questioned. 
Thus, in relation to our primary aim, the present findings 
do not support the hypothesis that cognitive immunisation 
can be induced in a non-clinical sample as well. To further 
examine the specificity of cognitive immunisation to depres-
sion, it would be valuable for future research to compare 
people with depression with other clinical groups in terms 
of their engagement in cognitive immunisation strategies.

These findings add to the literature on cognitive biases, 
where previous work has shown that although attentional, 
interpretation, and memory biases are typical of clinically 
depressed people, such biases could not consistently be 
observed or experimentally induced in non-clinical samples 
(Hallion & Ruscio, 2011; Hertel & Mathews, 2011). The 
null effects of the present cognitive immunisation manipula-
tion can also be linked to research into the optimism bias. 
Specifically, research has demonstrated that belief updating 
in healthy people is optimistically biased, meaning that they 
update their beliefs selectively in response to good news 
while discarding bad news (Sharot, 2011; Sharot, Guitart-
Masip, et al., 2012; Sharot, Korn, et al., 2011); this bias 
was found to be absent in clinically depressed people (Gar-
rett et al., 2014). For example, in an experimental study by 
Korn et al. (2014), healthy people adjusted their expectations 
about future life events more towards desirable vs. unde-
sirable information, while this optimistic bias was absent 
in people with depression. Thus, interpreting the present 
findings in view of this optimism bias, it seems that people 
without depressive symptoms unswervingly correct nega-
tive expectations after receiving novel positive experiences 
and are not susceptible to devaluing them through cognitive 
immunisation strategies. In other words, healthy people tend 
to interpret novel environmental information in a favourable 
and self-worth stabilising manner, which is also supported 
by well-established findings from social and personality 
psychology on self-concept stability (Swann & Hill, 1982; 
Swann & Read, 1981a, 1981b).

However, another possible explanation for the null effects 
of the cognitive immunisation manipulation might be that 
it was simply not effective or suitable for this sample. Spe-
cifically, the information text provided to the participants 
stressed e.g. that the TEMINT was not shown to be pre-
dictive of professional success (i.e. higher income), and 
it is conceivable that this information was not relevant to 

this university student sample as it may have been “too far 
away” from their perspective. Possibly, this lack of relevance 
might also explain why the Immunisation by Depression 
interaction from the supplemental three-way ANOVA was 
not significant, in contrast to a previous study which used 
an older sample (Kube, Rief, et al., 2019a, b, c). Finally, a 
note of methodology: the present experiment was designed 
to test the hypothesis that cognitive immunisation can be 
triggered in a non-clinical sample, which was not confirmed 
by the results; if researchers in future studies were inter-
ested in testing the reverse hypothesis that healthy people 
are “immune” to cognitive immunisation manipulations, 
this would be the test of a null hypothesis, requiring other 
statistical procedures.

With respect to the secondary purpose of the present 
study, that is, the role of negative mood in belief updating, 
we found that the presentation of a brief film sequence was 
able to induce negative affect and reduce positive affect3; 
this, however, affected the adjustment of negative perfor-
mance expectations only among people with elevated symp-
toms of depression, as indicated in the moderation analysis: 
overall, depressive symptoms were a negative predictor of 
expectation adjustment (as also shown in previous work), 
and this effect was particularly pronounced if participants 
underwent a negative mood induction before receiving posi-
tive feedback. Thus, the results indicate that even in a non-
clinical sample, depressive symptoms are associated with 
impaired processing of unexpectedly positive information if 
negative affect is amplified by negative mood induction. In 
people without elevated symptoms of depression, the nega-
tive mood induction did not affect the adjustment of their 
expectations according to the positive feedback received. 
This differential effect of the negative mood induction 
could be interpreted in such a way that in people without 
depressive symptoms, negative mood as induced by the film 
sequence normally fades away after a few minutes (Gross & 
Levenson, 1995; Rottenberg et al., 2002, 2007); in people 
with increased depressive symptoms, on the other hand, this 
negative mood tends to persist and thus hinders processing 
new positive information.

Finally, the present study also allowed an investigation 
of whether the combined induction of negative mood and 
cognitive immunisation has particularly detrimental effects 
on belief updating, beyond the independent effects of each 

3  Of note, the results of the manipulation check for negative affect 
showed not only that the negative mood induction increased nega-
tive affect, but also that negative affect decreased in participants 
who underwent distraction. Although the latter was not the primary 
purpose of the present study, this finding is consistent with previ-
ous work indicating positive effects of distraction on negative affect 
(Joormann, Siemer, & Gotlib, 2007; Rusting & Nolen-Hoeksema, 
1998; Van Dillen & Koole, 2007).
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manipulation. The non-significant interaction effect indi-
cates that a combination of a mood and cognitive manipula-
tion does not boost their individual effects. Most likely, this 
is due to the failure of the cognitive immunisation manipula-
tion to actually induce a negative appraisal of the positive 
feedback received, as discussed above.

Limitations

One limitation is that we examined cognitive immunisa-
tion and negative mood only in the context of performance-
related expectations. To extend our findings, it would be 
important to examine the effects of these factors in addi-
tional areas beyond performance, e.g., social interactions. 
Moreover, we focused only on the adjustment of negative 
expectations after receiving unexpectedly positive informa-
tion. It would be interesting in future studies to the examine 
the influence of cognitive immunisation and negative mood 
on changes in positive expectations after disconfirming 
negative information. This can also help further examine 
whether cognitive immunisation is a mechanism specific to 
depression (or other mental health problems) or whether it 
can also be found in healthy people. In addition, as high-
lighted above, a further limitation of the present cognitive 
immunisation manipulation was that it was tied specifically 
to the relevance of positive performance feedback; hence, it 
would be valuable if future studies using similar interven-
tions would aim to target cognitive immunisation in addi-
tional contexts. Further limitations refer to the sample: in 
our study, no pre-selection of people with varying levels 
of depressive symptoms was conducted; hence, the discus-
sion of the results of the moderation analyses regarding 
depressive symptoms needs to be interpreted in the context 
of a sample with continuously varying levels of depres-
sive symptoms. Consequently, future studies may examine 
the effects of cognitive immunisation and negative mood 
manipulations by directly comparing a healthy vs. clinical 
sample, including more sophisticated diagnostic procedures 
beyond self-report questionnaires. Due to this limitation, we 
considered depressive symptoms mainly in the moderation 
analysis allowing to examine the influence of depressive 
symptoms dimensionally, and only briefly mentioned that 
similar results could be obtained when considering the pres-
ence of elevated depressive symptoms dichotomously.

Conclusions

The present findings have two important implications: 
first, people who are in good mental health do not seem 
to be susceptible to devaluing positive information, but 
interpret novel environmental information in a favour-
able and self-worth stabilising way. These findings can 
be linked to the literature on an optimism bias in healthy 

people. Second, even in a non-clinical sample, depressive 
symptoms hinder positive information processing which 
is particularly pertinent when negative mood is activated.
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