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Abstract
Background  Although intrusions are the hallmark symptom of posttraumatic stress disorder, there is still limited knowledge 
about the processes that contribute to the development of intrusions. Here, we used the well-established trauma film para-
digm (TFP) to investigate how expectations about the intensity and controllability of intrusions influence their occurrence.
Methods  90 healthy participants underwent the TFP before they were randomized to one of three conditions manipulating 
their expectations about intrusions: positive expectations group; negative expectations group; control group. The primary 
outcome was the frequency and severity of intrusive memories as assessed with an intrusion diary over seven days.
Results  The TFP was well implemented, as indicated by significant post-film anxiety and a substantial number of intrusions 
reported for the subsequent week. The three groups did not differ in their expectations about intrusions and, relatedly, in 
their experience of intrusions. A mediation analysis revealed that the influence of post-film anxiety on intrusive memories 
was fully mediated by expectations.
Conclusions  Despite the failure of the expectation manipulation, the results of the mediation analysis support the hypoth-
esis that post-film expectations influence the formation of intrusive memories, suggesting that intrusions may result from 
maladaptive dynamics between emotional and cognitive processes following trauma(like) experiences.

Keywords  Trauma film paradigm · Expectations · Intrusions · Intrusive memories · Post-traumatic stress disorder · PTSD

Introduction

Although about 70% of all people experience or witness a 
traumatic event during their lifetime (Benjet et al., 2016; 
McLaughlin et al., 2013), a majority seems to recover from 
it and does not develop a full-blown posttraumatic stress 
disorder (PTSD). This begs the question of what protective 
or resilience and risk factors influence the development and 
maintenance of PTSD-related symptoms (Bonanno et al., 
2007, 2011; Marks et al., 2018; Sareen, 2014). Although the 
understanding of the complex psychopathology of PTSD has 
become more nuanced in recent years, e.g., by applying cur-
rent theoretical frameworks from system neuroscience (Kube 
et al., 2020; Linson & Friston, 2019; Wilkinson et al., 2017), 
important empirical questions have not yet been answered 
sufficiently, such as a deeper understanding of the develop-
ment and persistence of intrusions.

Network models of PTSD highlight intrusions as a cen-
tral link between other characteristic symptoms of PTSD 
and consider them as an ‘activator’ (Bryant et al., 2017; 
Haag et al., 2017). Reexperiencing symptoms such as vivid 
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intrusive memories are therefore considered as the hallmark 
symptom of PTSD (Brewin, 2015; Iyadurai et al., 2019; 
Yehuda et al., 2015) and also a crucial part of other psycho-
logical conditions such as anxiety disorder and depression 
(Brewin et al., 2010). By definition, intrusive memories are 
involuntary recollections of events experienced as trau-
matic that appear spontaneously in consciousness (Holmes 
& Bourne, 2008). More precisely, around half of all patients 
reported their intrusive memories as representing sensory 
experiences, a quarter of them as sensory experiences and 
feelings, whereas no patients described them as thoughts 
only (Michael et  al., 2005). Further, vividness—often 
referred to as the “here and now” quality of intrusions—
is a core feature of intrusions. That is, intrusive memories 
are experienced as sensations in the present rather than as 
a memory of the past, thereby conferring a sense of current 
threat (Ehlers & Steil, 1995). Looking more closely at the 
content of intrusive memories, research has indicated that 
visual perceptions of events preceding the traumatic event 
are frequently reported, rather than the most horrifying 
moment of the actual traumatic event (Ehlers et al., 2002).

For a better understanding of the nature of intrusive 
memories, i.e., their development and maintenance, research 
needs not only clinical studies and patients’ retrospective 
reports, but also prospective studies with experimental 
designs in order to identify causal mechanisms of action 
(Arnaudova & Hagenaars, 2017; Ehring et al., 2011). Exper-
imental research into intrusive memories has increased since 
the beginning of this century, and one of the major achieve-
ments was the development of the trauma film paradigm 
(TFP; for a review of studies that used this paradigm: James 
et al., 2016) that has been shown to be able to induce intru-
sive memories in an ethically justifiable manner (Holmes 
& Bourne, 2008). Nowadays, the TFP is considered to be 
an established model to experimentally investigate the psy-
chopathology of PTSD. Within this paradigm, psychologi-
cal processes that are hypothesized to influence the forma-
tion of intrusive memories and reactions to trauma can be 
manipulated before, during or after the film scenes (James 
et al., 2016). Recent studies have shown that factors and 
processes that occur during (i.e., peritraumatic factors) or 
after trauma exposure (i.e., posttraumatic factors) are con-
sidered important (Marks et al., 2018; Ozer et al., 2003), 
whereas stable personality traits seem to play a subordi-
nate role (Brewin et al., 2000; Laposa & Alden, 2008; Ozer 
et al., 2003; Trickey et al., 2012). In the present study, we 
investigated whether one specific posttraumatic factor, i.e., 
expectations concerning the intensity and controllability of 
intrusions, influence the formation of intrusive memories. 
Before explaining the rationale for that research question in 
detail, we briefly summarize evidence regarding additional 
factors that are related to the development of intrusions (for 
a detailed review of risk and protective factors associated 

with intrusion development, we refer to Supplemental Mate-
rial 1).

In line with the emotional processing theory (Foa & 
Kozak, 1986; Foa et al., 1989, 1992), experimental data 
have shown that the higher the state-anxiety immediately 
after watching the trauma film (post-state anxiety), the 
stronger the intrusive memories of healthy controls (Hage-
naars et al., 2010; Laposa & Alden, 2008; Laposa & Rector, 
2012; Măirean & Ceobanu, 2017). Moreover, Laposa and 
Alden (2008) proposed that the effect of post-state anxi-
ety on intrusive memories could be mediated by cognitive 
processes. In line with that assumption, research has shown 
that the emotional reactivity caused by a traumatic event 
activates important brain structures, which in turn influence 
cognitive processing in the brain (Cahill & McGaugh, 1998; 
Marks et al., 2018; Phelps, 2006). For example, Regambal 
and Alden (2009) demonstrated that the increase in state-
anxiety, as observed when exposed to a traumatic event, 
indirectly influenced the experience of intrusion memories 
via cognitive processes and maladaptive coping strategies. 
In a remarkable review, Marks et al. (2018) proposed a feed-
back loop model, suggesting that the way the intrusion is 
appraised influences the distress associated with it, which 
in turn results in more intrusions over time. In line with 
that idea, the cognitive model of PTSD (Ehlers & Clark, 
2000) and the cognitive stuck points proposed by Resick 
and Schnicke (1992) highlight the importance of negative 
appraisals in the persistence of PTSD and are strongly asso-
ciated intrusive symptoms. Recently, a review has pointed 
out that in various studies, an improvement in PTSD symp-
toms during psychotherapy was associated with a reduction 
in negative posttraumatic cognitions (Brown et al., 2019). In 
sum, previous research suggests that dysfunctional cognitive 
processes related to the (analogue) traumatic event critically 
influence PTSD symptoms and intrusions in particular.

In recent years, our understanding of dysfunctional cog-
nitions in various mental disorders has been refined: It has 
been suggested that expectations—defined as future-directed 
cognitions that refer to the likelihood of the occurrence of 
specific events or experiences—represent a particularly 
important subgroup of cognitions (Rief et al., 2015). In 
depression, for example, dysfunctional expectations have 
been successfully integrated into the cognitive model of 
depression (Kube et al., 2018a). In PTSD, dysfunctional 
expectations also seem to play an important role based on 
cross-sectional evidence (Herzog et al., 2021), but experi-
mental research addressing potential causal influences is 
lacking.

In conceptualizing the present study aimed at examining 
how positive and negative expectations regarding the per-
ception of intrusions influence their occurrence, we consid-
ered findings from placebo and nocebo research. In this area 
of research, it is evident that the expectation to experience 
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positive effects after a pharmacological intervention (e.g., 
taking a pain killer), increases the likelihood of actually 
experiencing positive effects (e.g., less pain), referred to as 
the placebo effect; on the other hand, the negative expecta-
tions regarding potential side effects of treatments contrib-
utes to their occurrence, referred to as nocebo effects (Col-
loca & Barsky, 2020). Analogously, it has been assumed in 
clinical psychological research that expectations regarding 
the occurrence of symptoms can be changed by positive and 
negative priming (Bootzin & Bailey, 2005). This means, for 
example, that negative expectations about the occurrence of 
bothersome symptoms can actually lead to the experience of 
more pronounced symptoms (Bootzin & Bailey, 2005). In 
depression research, initial findings suggest that experimen-
tally manipulated expectations influence the development of 
sadness (Glombiewski et al., 2019) and rumination (Reb-
stock et al., 2020), both being core symptoms of depression. 
Drawing on that previous research, the present study sought 
to investigate whether the induction of positive vs. negative 
expectations regarding the occurrence of intrusions (e.g., 
through aggravation after traumatic experiences) influences 
the experience of intrusions after the TFP.

Some trauma film studies investigated the influence of 
positive and negative cognitive reappraisal training on the 
development of intrusions (Woud et al., 2012, 2013, 2018). 
In particular, a previous study found that nonexplicit, sys-
tematic computerized training in reappraisal style following 
TFP reduced intrusive memories, and symptoms associated 
with posttraumatic stress over the subsequent week (Woud 
et al., 2012). In this study, participants were trained to adopt 
a generally positive or negative appraisal style using a series 
of scripted vignettes after TFP targeting self-efficacy beliefs 
and reappraisals of secondary emotions (that is, emotions 
in response to the emotional reactions elicited by the film). 
In particular, the training comprised processing a series of 
reappraisal-related scripted vignettes that appeared to par-
ticipants as a sentence completion task (i.e., to-be-completed 
word fragments). Compared with those trained negatively, 
participants trained positively reported fewer intrusive 
memories related to the film during the following week, 
and lower scores on the IES-R (Woud et al., 2012). The 
results of these studies have indicated that healthy controls 
in the positively trained group showed a lower frequency 
and distress of intrusions (for overviews of manipulated 
cognitive processes in this context: Vasterling & Arditte 
Hall, 2018; Woud et al., 2017). Thus, these findings suggest 
that the "natural" expectations of healthy controls regarding 
the occurrence of intrusions could be changed by manipu-
lating expectations after the TFP. Building on these find-
ings, the present study aimed to examine how expectations 
about the intensity and controllability of intrusions influ-
ence their occurrence, as induced by the TFP. Specifically, 
participants watched an aversive film clip footage (trauma 

film) before being randomized to one of three experimental 
conditions: the induction of negative expectations regarding 
intrusions (negative expectations group); the induction of 
positive expectations regarding intrusions (positive expecta-
tions group); control group (CG) receiving no expectation 
manipulation. Subsequently, participants recorded the occur-
rence and intensity of intrusions in an intrusion diary during 
the following week.

We hypothesized that the negative expectation group 
would experience more intrusive memories over 1 week than 
the positive expectation group and the CG, while the posi-
tive expectation group would report fewer intrusions than 
the CG group (negative expectations group > CG > posi-
tive expectations group). In addition, we hypothesized that, 
across groups, the effects of post-film state-anxiety on the 
frequency and distress of intrusions is mediated by expecta-
tions. We assumed that higher levels of post-film anxiety 
are associated with higher levels of negative expectations 
that are related to more intrusions. In the case of strongly 
negative post-film experiences, it seems plausible that nega-
tive expectations about the consequences of the trauma film 
emerge, that, in turn, increase the likelihood of actually 
experiencing intrusions in the following week, much like 
nocebo effects. These hypotheses are based on the studies 
summarized above, which suggest that post-traumatic state-
anxiety indirectly influence the occurrence of intrusions via 
cognitive processes (e.g., Laposa & Alden, 2008; Regambal 
& Alden, 2009).

Methods

This study was a randomized controlled triple-blind study 
(i.e., participants, instructor, and outcome evaluator were 
all blind). It was preregistered on Clinical Trials (Clinical-
Trials.gov Identifier: NCT03950869) and was approved by 
the local ethics committee of the Department of Psychol-
ogy at the Philipps-University Marburg (reference number 
2019-07). All participants gave written informed consent 
and were treated in accordance with the ethical guidelines 
of the German Psychological Society and the guidelines for 
human studies of the World Medical Association Declara-
tion of Helsinki.

Participants

Participants were recruited through the mailing lists of the 
university for study participation and with leaflets spread 
out in the city. Inclusion criteria were: at least 18 years old; 
fluent in German. As with other studies using the TFP, the 
exclusion criteria were quite strict in order to ensure that no 
participant with mental vulnerabilities or disorders would 
undergo the distressing film clips. The exclusion criteria 
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were checked as follows: first, in an online prescreening, 
people with substantial working experiences in the medical 
field (e.g., nurses, paramedics, etc.), people with significant 
visual impairment and a medical history of heart disease or 
epilepsy, people with a history of and proneness to fainting 
and people consuming excessively violent imagery material, 
and students of psychology and medicine1 were excluded. In 
a second step, people with a history of traumatic experiences 
(i.e., having experienced any traumatic event in the past) as 
assessed by the Life-Event-Checklist for DSM-5 (LEC-5; 
Krüger-Gottschalk et al., 2017; Weathers et al., 2013) and 
people at risk for depression as reflected by a sum score of 
at least ten in the Patient-Health Questionnaire-9 (PHQ-9; 
Kroenke et al., 2001; Manea et al., 2012), accompanied by 
additional clinical evaluation in a telephone interview, were 
also excluded. In a third step, a pre-study interview consist-
ing of the Structured Clinical Interview for DSM-IV (SCID-
I; First et al., 1997) and the Columbia-Suicide Severity Rat-
ing Scale (C-SSRS; Posner et al., 2011) was conducted to 
exclude people with a current mental disorder and current 
suicidal thoughts/behavior or non-suicidal self-injury behav-
ior. If any mental disorder and/or risk for suicide was identi-
fied, participants were offered the possibility of receiving 
more information on their condition and potential treatment 
options. To ensure a proper application of the observer-
evaluated measures, all interviewers received a 4 h training 
in SCID-I and C-SSRS including theoretical and practical 
elements by the first author. Additionally, each of the three 
interviewers passed successfully an online-based training 
(RFMH—C-SSRS Transnational Training and Assessment 
Campus (Posner et al., 2011)).

The sample size was determined via an a-priori power 
analysis using G*Power Version 3.1 (Erdfelder et al., 2009; 
Faul et al., 2007). The power analysis indicated a minimal 
sample size of N = 84 participants to uncover medium to 
large effects in the primary outcome, i.e., group differ-
ences in the frequency of intrusive memories, in a one-way 
ANOVA (f = 0.35; test power of 1 − β = .80; α = .05). Further 
analysis indicated that in order to perform the manipulation 
check regarding the TFP using a t-test for dependent sam-
ples (one-sided test), N = 45 participants would be needed 
to obtain a medium effect (d = 0.50) at a significance level 
of α = .05 and a test power of 1 − β = .95.

In total, an appointment for study participation could be 
made and confirmed for n = 101 subjects, of whom n = 9 sub-
jects either did not show up for the appointment or cancelled 
(no replacement appointment). Only n = 2 subjects were 
excluded from the study during the study implementation 

because n = 1 person did not meet the criteria of the sec-
ond pre-screening (clinical abnormalities in SCID-I) and 
n = 1 person had to stop watching the trauma film due to too 
strong emotional stress. This resulted in a total sample of 
N = 90 participants included in the study. Participants who 
completed the study received financial compensation of 40€. 
If participants did not complete the study, they were paid 
proportionally, i.e., 10€/h of time spent in the study. The 
participant flow chart is displayed in Fig. 1.

Procedure

Participants were informed that the aim of this study was 
to investigate how violent film contents are remembered. 
Our study procedure was very similar to previous studies 
using the TFP (see for example: James et al., 2015): On 
Day 1, participants entered the laboratory and completed 
several pre-film measures (as mentioned below), watched the 
intrusion-inducing trauma film and completed the post-film 
measures. Before watching the film, they were instructed to 
watch the film as if they were a witness present at the scenes 
or a by-stander. Participants were asked not to close their 
eyes or distract themselves. During the film, the lights were 
turned off and noise-canceling headphones were used. After-
wards, participants were asked to follow the instructions in 
the computerized questionnaire, in complete absence of the 
investigator to eliminate a potential Rosenthal-effect (e.g., 
by soothing the participant). After watching the film, all par-
ticipants were randomly assigned to one of three conditions 
through the randomization procedure of the survey software 
using an urn model with layback. The experimenter was not 
aware of that randomization. After the manipulation, par-
ticipants’ expectations were assessed and the daily intrusion 
diary for 1 week was explained and handed out. After seven 
days, participants came back to the laboratory, completed 
follow-up measures, handed over their intrusion diary, and 
were debriefed. The full study design is displayed in Fig. 2.

When planning the study, we extensively discussed the 
temporal ordering of the experimental design as it would 
have been also plausible to manipulate expectations before 
watching the trauma film. Ultimately, we weighted different 
manipulation aspects related to our study aim (e.g., peri-
traumatic processing through priming effects vs. posttrau-
matic processing through appraisal effects, perception of the 
trauma film and trauma memory encoding, imagination of 
the potential consequences of the trauma film before watch-
ing, strength of the manipulation) against each other, and 
decided to use the expectation manipulation after watching 
the trauma film.

1  These participants were excluded as we worried that students of 
psychology and medicine might be too familiar with studies using 
expectation manipulations.
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Trauma Film

The trauma film used in this study consisted of four short 
film clips and lasted 12:39 min. Two of them were excerpts 
from the film “Irreversible” (Noé, 2002), one of which 

showed a physical violence scene (2:37 min), and the other 
one showed a scene of sexualized violence of a man against 
a woman (4:04 min). The third film clip showed a car acci-
dent as a consequence of texting while driving (2:34 min) 
(P. Watkins-Hughes (U.K., 2009)). The fourth clip showed 

Fig. 1   Participant flow chart
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sexualized violence of a woman against a man taken from 
the movie “Antichrist” (3:00 min) (von Trier, 2009). In order 
to trigger intrusive memories as reliably as possible, specific 
film clips were chosen that differed in the type of violence or 
their content. The first three film clips were recommended 
to be used in the TFP by Arnaudova and Hagenaars (2017): 
In this study, the authors found that those film clips evoked 
strong negative emotions, such as disgust, distress and 
embarrassment, and that the graphic violent scenes asked 
for a higher level of involvement, which is considered as an 
important factor in the TFP. The last film clip was used in a 
previous trauma film study by Rattel et al. (2019) and was 

added as a counterpart to the scene of sexualized violence 
by men toward women in Irreversible (Noé, 2002). In line, 
the results of this study corresponded to previous TFP stud-
ies by showing significant outcomes for the experience of 
distress and disgust.

Experimental Conditions and Instructions

In our experimental study, we compared three conditions: 
Participants from the positive expectation group and the 
negative expectation group watched a film clip of a ‘trauma 
expert’ (i.e., one of the authors: ELB). In each of the two 

Fig. 2   Study design and basic 
procedure of the experimental 
paradigm to investigate expecta-
tions in the development of 
intrusive memories
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videos, the trauma expert provided information on the 
trauma film and the development of intrusive memories, 
with the aim of inducing different expectations regarding 
the intensity and controllability of intrusions (see Supple-
mental Material 2). In the negative expectation group, the 
trauma expert specifically raised the expectation that it was 
very likely for them to reexperience the highly stressful film 
clips they watched in the form of intrusive memories. In 
addition, it was emphasized that they could not consciously 
influence these intrusions. Subsequently, the trauma expert 
stressed the psychological and neurobiological aspects of 
the development of intrusions on a supposedly scientific 
level by means of conveying stronger credibility. In the posi-
tive expectation group, participants were informed that the 
potentially traumatic content of the film clip would most 
likely not trigger any intrusions or other forms of reexpe-
riencing. Their sufficient resources would help them in 
processing what they had seen without suffering any con-
sequences. Additionally, the trauma expert made reference 
to the previously conducted elaborate examination (i.e., pre-
screening) that guaranteed the sufficient level of the partici-
pants’ mental health.

In other words, in the EG1 film clip, expectations on 
the severity and frequency of intrusions are increased 
while expectations on the controllability of intrusions are 
decreased. In the EG2 film clip, expectations on the severity 
and frequency of intrusions are decreased while expecta-
tions on the controllability of intrusions are increased. As 
both 5-min-long film clips of the two experimental groups 
were meant to debrief the consequences of the trauma film 
by an acknowledged expert in this field, we hypothesized 
that the intrusion-promoting manipulation (EG1) would 
show a higher frequency of intrusive memories of a trauma 
film than the intrusion-inhibiting manipulation (EG2). Both 
film clips were about the same length. A control group (CG) 
received no further information and waited instead the same 
amount of time the other groups were receiving the manipu-
lation (i.e., watching the film clip).

Measures

Primary Outcome

Frequency and severity of intrusive memories. The primary 
outcome measure of our study was defined as the frequency 
and severity of intrusive memories, as assessed with the 
daily intrusion diary by James et al. (2015) (which was 
translated into German for the purpose of the present study).

Participants were asked to complete this pen-and-paper 
diary for 7 days after the first laboratory assessment (where 
they saw the trauma film). Participants were instructed to 

note any intrusive memories in relation to the trauma film. 
They were asked to note the frequency of all intrusions per 
day, with each day being divided into morning, afternoon, 
and evening, and they were asked to mark when they expe-
rienced an intrusion. For each intrusion, they indicated the 
quality of the intrusion (image, thought or both), the inten-
sity of the intrusion, and the distress caused by the intrusion, 
with both intensity and distress being rated on a scale rang-
ing from 0 (“not at all”) to 10 (“extremely”). In addition, 
participants were asked to note the content of the intrusion 
and the situation in which the intrusion occurred.

An intrusion noted in the diary was pre-specified and 
considered as a “valid” intrusion if it had not been (1) 
indicated with distress (< 1), (2) popped out as a result 
of active thinking or rumination or through active com-
munication, or (3) described as nonspecific thoughts and/
or images. Intrusions with no distress were considered as 
“invalid” for two reasons: First, intrusions—as defined by 
the DSM-5 (American Psychiatric Association, 2013)—
are recurrent, involuntary, and distressing memories of the 
traumatic event. The lowest threshold to operationalize this 
definition was given by a distress score < 1. Second, and 
in line with this definition, this criterion was also chosen 
to differentiate intrusions from recurring thoughts (e.g., 
thoughts associated with worry and rumination) in general. 
The first criterion was checked using the noted distress 
score (0 to 10) in the diary. To check the second criterion, 
the situation was analyzed for each intrusion that occurred 
and a decision was made as to whether the occurrence was 
due to a conscious engagement with the study (e.g., think-
ing, ruminating, talking about it), while the diary per se 
as a reminder/trigger was allowed. To examine the third 
criterion, it was checked whether a reference to at least 
one of the film clips could be reasonably drawn. If this was 
not the case, the intrusion was rated as “non-specific” and 
excluded from further analysis.

To analyze the valid intrusions as assessed with the intru-
sion diary, intrusive memory frequency across 7 days was 
summed up, with higher sum scores reflecting a higher fre-
quency of intrusions. The severity of intrusions was deter-
mined by combining the average score of the intensity and 
distress scale across all intrusions, with higher values indi-
cating a higher severity of intrusions.

For the frequency of intrusions, statistical analyses 
revealed a mean of M = 4.93 (SD = 3.87) intrusions experi-
enced over the course of the week, which is comparable to 
mean values of other TFP studies (e.g., M = 5.5 as reported 
by James et al. (2015) and M = 4.64 as reported by Holmes 
et al. (2004)). The range within the study was from Min = 0 
to Max = 19 experienced intrusions, while 88.8% of all par-
ticipants experienced at least one intrusion.
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Secondary Outcomes

Distress caused by the trauma film. The secondary outcome 
measure was the distress caused by the trauma film, assessed 
by an adapted version of the Impact of Event Scale-Revised 
(IES-R; Maercker & Schützwohl, 1998). At the follow-up 
measurement, i.e., 7 days after the experimental manipu-
lation, participants were asked to rate 22 items assessing 
distress related to contents of the trauma film (e.g., “Pictures 
about the film popped into my mind.”). For this purpose, 
participants indicated how often each reaction occurred over 
the past seven days. Items are rated on a 4-point-Likert-scale 
ranging from 0 (“not at all”), 1 (“rare”), 3 (“sometimes”) to 
5 (“often”). The IES-R consists of three subscales: “intru-
sion”, “hyperarousal”, and “avoidance”. The total score 
ranges from 0 to 110, with higher values reflecting higher 
distress. In addition, the sum score for the intrusion subscale 
is calculated separately, with total scores ranging from 0 to 
35 (Items 1, 3, 6, 9, 14, 16, 20). In our sample, a reliability 
analysis yielded a Cronbach’s α total = .87 of the total scale 
and a Cronbach’s α intrusion = .79 of the intrusion subscale. 
In our sample, the mean score was M = 13.22 (SD = 3.23), 
ranging from min = 7 to max = 23.

Laboratory assessment of intrusive memories. As the 
aforementioned measures relied on retrospective estimates by 
participants, intrusive memories were additionally assessed in 
the laboratory in the Intrusion Provocation Task (IPT; Çili & 
Stopa, 2015). In addition to diary intrusion assessment, labo-
ratory intrusion assessment by recording intrusive memories 
after exposure to trigger cues using the IPT is a simple and 
feasible way to assess intrusions throughout the peri-intrusion 
window (Lau-Zhu et al., 2018). In the IPT, participants were 
presented with a ten-second long neutral still image from 
each of the film clips. Afterwards, they were instructed to 
think non-purposefully for the next two minutes and report 
the occurrence of any intrusions by raising a finger. The 
investigator counts how often the participant lifts the finger. 
The IPT intrusion score is calculated by the total frequency 
of intrusions, with higher values reflecting more intrusions. 
Participants completed the IPT at the follow-up measurement 
as in other studies (e.g., Lang et al., 2009; Malik et al., 2014).

Sociodemographics and Other Measures

Sociodemographic questions. Participants were asked about 
their age, gender, highest educational degree and current 
employment status.

Anxiety measure The State-Trait-Anxiety-Inventory 
(STAI; Spielberger et al., 1970) is a questionnaire assessing 
two dimensions of anxiety; namely, anxiety as a trait (STAI-
T), and anxiety as a state, i.e., a transient emotional state 
(STAI-S). The STAI-S comprises 20 anxiety-related items 
which are rated by participants on a 4-point Likert-scale 

ranging from 1 = “not at all” to 4 = “totally”. Total scores 
range from 20 to 80, with higher scores indicating higher 
state anxiety level. The cut-off for a clinically significant 
anxiety state is between 39 and 40. The STAI-S was used 
in this study for the manipulation check in the German Ver-
sion (Laux et al., 1981). A reliability analysis in our sample 
indicated a Cronbach’s α = .92 at T0 (pre-state anxiety) and 
a Cronbach’s α = .93 at T1 (post-state anxiety). Convergent 
validity was assured by a significant correlation between the 
STAI-S and the subscale Fear of the PANAS-X prior (T0: 
r = .51, p < .001) and after watching the trauma film (T1: 
r = .76, p < .001), which can be considered high according 
to Cohen (1988).

Expectation Questionnaire. Expectations about the inten-
sity and controllability of intrusions were assessed with 
the expectations about intrusive memories scale (EIMS), 
which was developed for the purpose of the present study 
as no scale to measure this specific concept was available 
at the time of study planning. This scale was developed to 
assess participants’ assessment of the anticipated intensity 
of possibly occurring intrusions (e.g., “Whenever I experi-
ence intrusive memories over the next week, it will cause 
me severe distress.”) and their ability to control them (e.g., 
“Whenever I experience intrusive memories over the next 
week, I will be able to cope with them well.”), each with 6 
items. After inverting negatively formulated items, all item 
scores are summed up to compute a total score, with higher 
values indicating more positive/functional expectations. 
A reliability analysis in our sample revealed a Cronbach’s 
α = .81. After inspecting the item-scale-statistics, item 6 and 
item 9 were removed from the scale (Corrected item-total 
correlation r < .3). The reliability of the resulting 10-item 
EIMS increased to Cronbach’s α = .85. To detect the latent 
factor structure, a principal component analysis was com-
puted. While the Kaiser-criterion supports a 2-factor solu-
tion, the Scree-plot, a parallel analysis according to Horn 
(1965) and the MAP-test plead for a single-factor-solution 
“expectations”. This factor accounts for 46.4% of the total 
variance. In addition, content validity aspects legitimize a 
single-factor solution. Therefore, all statistical analysis will 
be conducted with this single-factor-solution. Correlations 
between expectations and outcome measures were conducted 
(one-tailed): expectations were significantly correlated with 
total score of the IES-R (r = − .40, p < .001) and the IES-R 
intrusion subscale (r = − .35, p < .001), and non-significantly 
with the frequency of all intrusions (r = − .04, p = .37), fre-
quency of valid intrusions (r = − .17, p = .06) and intrusion 
provocation task (r = − .13, p = .12).

Diary Compliance Rating. Participants rated on a scale 
from 0 to 10 how accurate they were in reporting intrusions in 
the intrusion diary. The results indicate that participants filled 
out the diary conscientiously and reported almost all intru-
sions accurately (M = 8.2; SD = 1.4). These findings are in line 
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with diary compliance ratings of another study which reported 
almost identical values (M = 8.15; James et al., 2015).

Follow-up Interview. The majority of our sample did not 
question the study and no participants uncovered the real 
objective of the study (i.e., examining the effects of expecta-
tions on intrusive memories). Detailed information on the 
results of the follow-up interview can be found in the Sup-
plemental Material (see Supplemental Material 3).

Statistical Analyses

For the graphics and the analysis of diary data, we used 
Microsoft Excel. The online software Lucidchart was used 
for the creation of flow charts and path models. All statistical 
analyses were conducted in IBM SPSS® Statistics (Version 
21) and the PROCESS Makro Version 3.4 (Hayes, 2018).

Preprocessing. According to Tabachnick and Fidell 
(2013), all scales included in the statistical analyses were 
inspected for outliers and extreme values using descriptive 
analyses and box-whisker plots. After descriptive examina-
tion of the data, it was confirmed that outlier values of the 
individual data were neither implausible nor measurement 
errors, which is why the corresponding participants did not 
have to be excluded from further analyses. However, only 
one participant with an extreme value on the scale "intrusion 
frequency" was not included in further statistical analyses, 
because its value of reported intrusions (n = 45) was more 
than three times of the interquartile range above the third 
quartile resulting in a justifiable unsoundness of the plau-
sibility and credibility of this value (Tabachnick & Fidell, 
2013). Regarding the qualitative aspect of excluding this 
participant, the content of the reported intrusions was exam-
ined revealing that the participant appeared to not have fully 
grasped the concept of intrusions from the beginning. As a 
result, the final data set included N = 89 participants (see 
also the participant flow chart in Fig. 1).

Induction of anxiety by trauma film paradigm. The effects 
of the TFP on anxiety were performed with a t-test for 
dependent samples incorporating pre-and post-state anxiety 
measures and, respectively, the effect size. For further inves-
tigation, a single factor ANOVA was used to check whether 
the three experimental groups differed significantly in post-
state anxiety.

Manipulation check. We tested through a one-way 
ANOVA whether the three experimental groups differed 
in their expectations about intrusive memories, as assessed 
with the EIMS. If the manipulation was successful, there 
would most positive expectations in the positive expecta-
tions group and least positive expectations in the negative 
expectations group.

Group differences on primary and secondary outcomes. 
An one-way ANOVA was performed to determine differ-
ences between the experimental groups in the primary 

outcome, i.e., the frequency and severity of intrusions (both 
with and without pre-specified criteria). Possible group dif-
ferences in the secondary outcomes, i.e., the distress caused 
by the trauma film and participants’ responses to the intru-
sion provocation task were also examined using ANOVA.

Mediation analyses. For the mediation analyses, a slightly 
different operationalization of the primary outcome was 
used, as proposed in previous work (Laposa & Alden, 2008; 
Laposa & Rector, 2012). In particular, the dependent vari-
able composed a multimethod combination of the frequency 
of intrusions as noted in the diary (intrusion frequency) and 
the "intrusion" subscale of the IES-R (intrusion distress). In 
the next step, the sum scores of both measures were trans-
formed into standardized variables (M = 0, SD = 1), allowing 
us to combine the z-scores into one combined intrusion score. 
Higher values of this indicator of the overall intrusion experi-
ence reflect a more pronounced experience of intrusions. By 
generating a combination measure, it was possible to reduce 
the number of individual analyses performed, thus reducing 
the risk for the type I error for the following statistical calcu-
lations (Eid et al., 2017). For the mediation analyses, multiple 
linear regression models were computed. In the assumed path 
models, the independent variable (X) is post-state anxiety, 
which is represented by the sum score of the STAI-S at meas-
urement time T1. The intrusion experience represents the 
dependent variable (Y). The total scores of the expectations 
scale (EIMS) were entered as the mediator variable (M).

Results

Sample Characteristics

In our sample, the mean age was M = 24.0 (SD = 3.5) and 
47.8% were female. With regard to the highest education 
attainment, more than half of the participants obtained a 
degree comparable to the General Certificate of Education 
Advanced Level (GCE A-Levels, 56.7%), while about one 
third had a university degree (33.3%). Almost all of the par-
ticipants were still enrolled in their studies (97.8%) indicat-
ing a typical German student sample. The sociodemographic 
characteristics of the sample, separated by experimental con-
dition, are displayed in Table 1. Of note, the distribution of 
participants across groups was not equal due to the randomi-
zation procedure, which used an urn model with layback.

Implementation of the Trauma Film Paradigm (TFP)

To examine the validity of the TFP as implemented in the 
present study, the difference of the state-anxiety measures 
was computed. Descriptive statistics showed a mean value 
of M = 32.30 (SD = 8.63) for pre-state anxiety (before watch-
ing the trauma film). For post-state anxiety (after watching 
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the trauma film), a mean value of M = 52.01 (SD = 11.62) 
was recorded. A t-test for dependent samples showed that 
the state anxiety increased significantly from T0 to T1, 
T(88) = 17.46, p < .001, dz = 1.84, reflecting a large effect 
according to Cohen (1988). The results of an one-way 
ANOVA showed that there were no statistically significant 
differences between the groups in post-state anxiety, F (2, 
86) = 0.89, p = .42. The descriptive statistics of the expecta-
tion questionnaire and the primary and secondary outcomes 
of the total sample and separated by experimental condition 
are depicted in Table 2.

Manipulation Check

An one-way ANOVA indicated no significant group dif-
ferences in the expectations for intrusive memories scale, 
F(2, 86) = 0.67, p = .52, ɳ2

p = .02. Thus, the manipulation 

was not successful in differentially altering participants’ 
expectations.

Results for the Primary Outcome: Group Differences 
in Intrusive Memories

The one-way ANOVA indicated significant differences 
between the experimental groups in the frequency of all 
intrusions, F(2, 86) = 3.16, p < .05, ɳ2

p = .07. Post hoc com-
parisons indicated that the positive expectancy group sig-
nificantly differed in the expected direction from both the 
negative expectancy group, t(54) = 2.29, p < .05, d = 0.60, 
and the control group, t(55) = 2.56, p < .01, d = 0.71, reflect-
ing medium to large effects. In other words, the positive 
expectancy group reported significantly less intrusions than 
the negative expectancy and control group. The negative 
expectancy group and the control group did not differ from 
each other, t(63) = − 0.18, p = .86, d = 0.04. However, when 

Table 1   Sociodemographic 
characteristics of the total 
sample and each experimental 
condition

Note. M = mean, SD = standard deviation, N = number

Variable Negative expec-
tations group
n = 32

Positive expec-
tations group
n = 24

Control group
n = 34

Total
n = 90

Age, M (SD) 23.5 (2.9) 24.1 (2.5) 24.4 (4.5) 24.0 (3.5)
Sex, N (%)
Female 15 (46.9%) 11 (45.8%) 17 (50.0%) 43 (47.8%)
Male 17 (53.1%) 13 (54.2%) 17 (50.0%) 47 (52.2%)
Highest educational attainment, N (%)
Advanced technical certificate 2 (6.3%) 4 (16.7%) 2 (5.9%) 8 (8.9%)
GCE A-levels 22 (68.8%) 12 (50.0%) 17 (50.0%) 51 (56.7%)
University degree 7 (21.9%) 8 (33.3%) 15 (44.1%) 30 (33.3%)
Another degree 1 (3.1%) – – 1 (1.1%)
Current occupation, N (%)
Student 32 (100%) 24 (100%) 32 (94.1%) 88 (97.8%)
Employed – – 2 (5.9%) 2 (2.2%)
Unemployed – – – –
Other – – – –

Table 2   Descriptive statistics 
of the total sample and each 
experimental condition

Note. M = mean, SD = standard deviation, n = number

Variable, M (SD) Negative expecta-
tions group
n = 32

Positive expecta-
tions group
n = 24

Control group
n = 34

Expectations (EIMS) 41.63 (5.90) 43.25 (3.90) 42.36 (5.34)
Primary outcome
Frequency of intrusive memories (Diary) 5.00 (3.84) 3.63 (3.31) 5.82 (4.10)
Secondary outcome
Distress (IES-R) 34.22 (7.29) 36.38 (12,43) 35.67 (8.85)
Distress (IES-R subscale intrusions) 12.94 (2.83) 13.13 (3.37) 13.58 (3.54)
Intrusion provocation task (IPT) 4.25 (3.16) 3.75 (3.22) 4.41 (2.71)
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considering only those diary entries that met the pre-spec-
ified criteria for intrusive memories, the significant group 
differences disappeared, F(2, 86) = 1.44, p = .24, ɳ2

p = .03. 
Thus, the three groups did not differ in the frequency of 
“valid” intrusions over 1 week. In line, the one-way ANOVA 
indicated no significant differences between the experi-
mental groups in the severity of intrusive memories, F(2, 
72) = 0.90, p = .41, ɳ2

p = .02.

Results for the Secondary Outcomes

Distress Caused by the Trauma Film

With regard to distress associated with the trauma film, no 
significant differences between the groups were found nei-
ther for the total score of the IES-R, F(2, 86) = 0.50, p = .61, 
ɳ2

p = .01, nor for the intrusion subscale, F(2, 86) = 0.33, 
p = .72, ɳ2

p = .01.

Intrusion Provocation Task

A one-way ANOVA did not reveal significant group dif-
ferences in the intrusion provocation task, F(2, 86) = 0.33, 
p = .72, ɳ2

p = .01.

Mediation Analysis

The total effect of the independent variable "post-state anxi-
ety" (X) on the dependent variable "intrusion experience" 
(Y) was analysed. The results showed that the post-state 
anxiety significantly influenced the intrusion experience and 
explained 7% of the variance in the dependent variable, F(1, 
87) = 6.24, p < .01, R2 = .07. According to Cohen (1992), 
this corresponds to a small to medium effect (f2 = .07). 
The regression analysis showed that the post-state anxiety 

significantly predicted the intrusion experience, b = .04, 
t = 2.50, p < .01, CI [.008, .070]. The results of the indirect 
effect showed that the influence of the post-state anxiety (X) 
on the intrusive experience (Y) was mediated by expecta-
tions (M), bindirect = .02, boot CI [.003, .032]. Including the 
mediator, there was no significant direct effect of post-state 
anxiety on the intrusion experience, b = .02, t = 1.33, p = .17, 
boot CI [− .010, .056]. This means that the influence of post-
state anxiety on the intrusion experience was completely 
mediated via expectations. The results of this mediation 
analysis are visualized in Fig. 3.

For a more specific presentation, the results of the sub-
models are reported in Supplemental Material (see Supple-
mental Material 4).

Exploratory Analysis. In addition to the composite score 
of intrusions as measured by the intrusion diary and intru-
sions as assessed with the IES-R intrusion subscale, we 
also ran the mediation analysis separately for each intrusion 
score. The results of these separate analyses revealed a sig-
nificant mediation of post-state anxiety on the IES-R intru-
sion subscale via expectations, but no significant mediation 
with the intrusion diary as the dependent variable. Thus, it 
seems that the association of expectations with intrusions 
is more apparent when the extent of distress related to the 
experience of intrusions is considered, as compared with the 
frequency of intrusions per se over 1 week. The results of 
these mediation analyses can be found in the Supplemental 
Material (see Supplemental Material 5).

Discussion

The aim of the present study was to investigate the role 
of expectations in the development of intrusive memo-
ries as a core feature of PTSD by using a well-established 

Fig. 3   Results of the single mediation direct and indirect effect model. Note. Significance *p < .05, **p < .01, ***p < .001. 1 Boot CI [− .281, − 
.132], 2 Boot CI [− .141, − .013]).
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experimental paradigm—the trauma film paradigm—in 
a healthy student sample. After undergoing the standard 
TFP, expectations about the intensity and controllability of 
intrusions were manipulated using verbal suggestions via 
film-clip. We examined whether this manipulation of expec-
tations influenced the experience of intrusions over the sub-
sequent week; moreover, we examined whether expectations, 
across groups, mediated the effects of post-film state-anxiety 
on the experience of intrusions.

With regard to the operationalization of the TFP, the 
results speak to an adequate implementation of the proce-
dure. Also, the results of the follow-up interview regarding 
the experience of the trauma film and the diary compliance 
rating are comparable to other TFP studies, thus supporting 
the representativeness of the findings (e.g., Arnaudova & 
Hagenaars, 2017; Holmes et al., 2004; James et al., 2015; 
Laposa & Alden, 2008; Laposa & Rector, 2012; Măirean & 
Ceobanu, 2017; Weidmann et al., 2009; Woud et al., 2013). 
Moreover, the average intrusion frequency and intrusion dis-
tress also corresponds well to the results of similar studies.

The main hypothesis of the present study was not con-
firmed; that is, the experimental groups did not differ in their 
experience of intrusive memories (at least when considering 
only the “valid” diary entries). Most likely, this was related 
to the unsuccessful manipulation, which failed to differen-
tially manipulate participants’ expectations as reflected in 
the non-significant manipulation check. Two interpretations 
may account for this failure: (1) it was not possible to manip-
ulate participants’ expectations through experimental pro-
cedures (i.e., verbal suggestions via film-clip as used in the 
present study) as participants may have their own idiosyn-
cratic expectations about involuntary memories which might 
not be amenable to experimental manipulations; (2) it might 
be that our manipulation was merely not strong enough to 
alter participants’ expectations. The second interpretation 
is supported by the descriptive results, suggesting that the 
negative expectations group indeed had the least positive 
expectations and the positive expectations group the most 
positive expectations; similarly, the descriptive results for 
the primary and secondary outcomes also (at least in part) 
support the hypothesized order of the groups with respect to 
their intrusion experience. However, delivering a manipula-
tion aimed at producing larger differences in participants’ 
expectations is not without risk: it may be problematic from 
an ethical point of view to induce even more pronounced 
expectations about the intensity and uncontrollability in the 
negative expectations group.

The results from the mediation analysis support our 
second hypothesis, indicating that the effects of post-film 
state-anxiety on the frequency and distress of intrusions 
was—in a statistical sense—fully mediated by expectations 
after watching the trauma-film. That is, a higher degree of 

post-state anxiety was associated with more negative expec-
tations, which in turn predicted a stronger experience of 
intrusions. In other words, post-state anxiety seems to form 
expectations that in turn were linked to intrusive memo-
ries. This finding suggests that expectations may indeed be 
involved in the development of intrusions, but this may be 
driven by inter-individual variability in expectations rather 
than by the effects of the experimental manipulation. While 
a previous study showed that dysfunctional expectations 
are closely related to PTSD symptoms in a clinical sample 
(Herzog et al., 2021), the present study is, to our knowl-
edge, the first to examine the potential influence of expecta-
tions on intrusive memories as a core feature of PTSD in an 
experimental approach. Although the present findings do 
not allow such a causal link given the non-significant group 
differences, the results of the mediation analysis do support 
the suggestion that people with more pronounced negative 
expectations about the intensity and uncontrollability of 
intrusions have a higher risk for the development of intrusive 
memories. The results from the mediation analysis also sup-
port the hypothesis of Laposa and Alden (2008), assuming 
that the influence of post-state anxiety on intrusive expe-
rience is mediated via cognitive processes. Moreover, our 
results are in line with current theories from neuroscience 
and computational psychiatry highlighting the influence of 
prior beliefs on symptom perception in PTSD (Kube et al., 
2020; Linson & Friston, 2019; Wilkinson et al., 2017).

Our results concerning post-film state-anxiety are also 
consistent with the previous theoretical assumption that 
higher post-state anxiety causes also a lower self-efficacy 
(Bandura, 1988, 2010). In our study, subjects with a high 
post-state anxiety thus estimated their self-efficacy in deal-
ing with intrusions (e.g., "If I will re-experience contents 
of the film in the next week, I will be able to deal with it 
well.") significantly lower than subjects with a low post-
state anxiety. At the same time, our results underline the 
finding that an increased sense of fear is associated with an 
increased expectation of the occurrence of future negative 
events (Dickson & Moberly, 2013; MacLeod et al., 1997; 
Raune et al., 2005) and thus has an important influence on 
the perceived psychological stress (Dyrbye et al., 2006): In 
our study, subjects with a high post-state anxiety associated 
the expectation of the occurrence of intrusions with a higher 
level of physical and psychological impairment (e.g., "If I 
re-experience contents of the film in the next week, this will 
mean extreme stress for my body."). The statistically signifi-
cant negative influence of expectations on intrusion expe-
rience in our study, in turn, is congruent with established 
cognitive models and theories that ascribe a central role to 
dysfunctional cognitions in the development and mainte-
nance of PTSD (Botsford et al., 2019; Brewin et al., 1996; 
Ehlers & Clark, 2000; Foa et al., 1989; Horowitz, 1986; 
Resick & Schnicke, 1992).
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Implications

Replicating previous research, this study demonstrated that 
anxiety during or after the exposure to a potentially trau-
matic event is a relevant risk factor of the development of 
intrusive memories. Since this effect was mediated by expec-
tations, it may provide some implications for the understand-
ing of intrusions in PTSD, although we acknowledge that 
experimental research on the TFP using healthy samples 
allows only limited conclusions about PTSD. First, our 
results suggest that negative expectations about intrusions 
might emerge as a result of unpleasant emotional states fol-
lowing the analogue traumatic event (i.e., the trauma film). 
This formation of negative expectations might result from 
interoceptive inference (e.g., “I’m anxious, therefore I may 
not be able to control my thoughts and feelings”), i.e., draw-
ing conclusions from an aversive emotional state (Gu et al., 
2019). The emergence of such negative expectations may 
then precipitate the occurrence of intrusive memories, as our 
mediation analyses suggest. Thus, our results indicate that in 
people who experienced or witnessed an actual trauma, the 
level of anxiety experienced immediately after the traumatic 
event may shape expectations that are formed about the abil-
ity to cope with eventually occurring unpleasant thoughts 
or mental images. Such expectations, in turn, may critically 
determine the extent to which intrusive memories are formed 
subsequently. In other words, the dynamics between post-
traumatic anxiety and future-directed expectations may be a 
risk factor for the development of intrusions and thus PTSD.

With all due caution given the experimental study design 
of this proof of principle study and when further replicated 
in healthy and more importantly traumatized samples, the 
current findings may also have some implications for the 
treatment and prevention of intrusions, specifically with 
regard to secondary prevention in terms of reducing the neg-
ative consequences of a traumatic event, e.g., in emergency 
ambulances. Conceivably, in view of the full mediation of 
the effects of post-film state-anxiety on intrusions through 
expectations, it might be useful to aim to promote positive 
expectations in people who experienced a traumatic event 
regarding their ability to cope with the aversive experiences 
from the traumatic situation. Although the non-significant 
group difference in the present study did not confirm that it 
is possible to enhance expectations about the controllability 
of intrusive memories through the provision of standardized 
information (i.e., video-clips), we do believe that this goal 
might be achieved in approaches other than psychoeduca-
tion which, however, would first have to be subject to future 
rigorous studies using healthy and traumatized samples. For 
instance, it might be possible to enhance people’s expec-
tations about the controllability of unpleasant thoughts by 
using a more idiosyncratic approach, e.g., by discussing with 
the persons how they managed to cope with their thoughts 

in previous situations and how this can be applied to their 
handling of the traumatic experience. Relatedly, positive 
expectations might also be promoted by discussing with the 
persons what specific strategies they could use should any 
intrusive memories come up. The potential of such expecta-
tion-optimizing psychological interventions has been shown 
both in people with physical symptoms (Kube et al., 2018b) 
and mental disorders (Rief & Glombiewski, 2016). After 
being adapted and tested in experimental studies with differ-
ent samples, such expectation-focused interventions to the 
processing of traumatic experiences could be a useful tool 
for (psychosocial) emergency care (i.e., "psychological first 
aid" or "psychosocial acute assistance") within 24 h after the 
exposure to a potentially traumatic event, with the aim of 
reducing possibly the risk for developing a full-blown PTSD.

Strengths, Limitations and Future Research

To date, there is no experimental study that has addressed 
the role of expectation effects as a potential influencing fac-
tor on the development of intrusions as a specific hallmark 
symptom of PTSD. As a specific strength, the study design 
should be particularly emphasized as it was a randomized 
controlled triple-blind study, i.e., that neither the participants 
nor the investigators and study coordinator were aware of the 
randomized assignment to the experimental conditions dur-
ing the implementation or data analysis, therefore reducing 
distortions of the study results by Rosenthal and Hawthorne 
effects. Further strengths of the present study can be seen 
in the application of a conservative and highly standardized 
pre-screening approach for exclusion criteria due to ethical 
reasons, the use of a completely standardized study protocol, 
the validation of the newly developed expectations ques-
tionnaire, the adjustment for unspecific intrusive memories 
when evaluating the intrusion diary, the equal distribution 
of gender across experimental groups, and the use of a mul-
timethod measure for mediation analyses. However, several 
limitations must be taken into account when interpreting 
the results:

A major limitation of our study is the non-significant 
manipulation check, i.e., our manipulation was probably too 
weak to manipulate individuals’ expectations. Future studies 
should pay more attention to ensuring that both the manipu-
lation videos are strong enough and the content of the manip-
ulation videos is more sensitive to the selected dependent 
variable (frequency vs. distress). On the other hand, it is 
conceivable that strong emotional arousal in response to 
the trauma film may have subsequently restricted cognitive 
attention processes (Hariri et al., 2000; Hayes et al., 2012). 
Thus, it is possible that the manipulation of expectations 
linked to the trauma film could not be sufficiently internal-
ized. In this regard, a promising approach is the cognitive 
assessment of the manipulation of expectations: According 
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to Resick et al. (2016), the (partly chronic) hyperactiv-
ity of the amygdala in PTSD patients can be regulated by 
active training of the prefrontal cortex, which can restore 
the functional relationship between the two brain areas. 
This can be achieved through conscious (written or verbal) 
cognitive evaluation (Hariri et al., 2000, 2003). Within the 
framework of the TFP, participants could be given the task 
of writing down in a few sentences the content and take-
home messages of the manipulation video they watched. The 
deliberate cognitive evaluation could consequently have a 
stronger influence on the participants’ expectations in the 
hypothesized direction. Moreover, this intermediate step 
could be equivalent to an additional manipulation check. 
Alternatively, instead of presenting manipulated film clips, 
future studies could use an alternative approach such as the 
principle of "Cognitive Bias Modification (CBM)” (Woud 
et al., 2017): In recent years, more and more computer-based 
trainings have been developed that aim to modify cognitive 
processing (Tendolkar et al., 2019), which can be assumed 
to contribute to undesired emotional reactions or dysfunc-
tional behavior (Hertel & Mathews, 2011). A growing body 
of research has investigated this approach with respect to 
the development of PTSD within the TFP (e.g., Lang et al., 
2009; Schartau et al., 2009; Vasterling & Arditte Hall, 2018; 
Vermeulen et al., 2019; Woud et al., 2012, 2013, 2018). As 
the appraisal styles of the participants could be systemati-
cally distorted in a positive or negative direction by means 
of computer-assisted training leading to reduced or intensi-
fied PTSD-relevant symptoms (Woud et al., 2012), future 
studies could investigate whether such trainings could also 
be effective in systematically changing expectations. To 
this end, the CBM app used in previous studies (Vermeu-
len et al., 2019; Woud et al., 2012, 2013) would have to be 
adapted to expectations about the predicted distress caused 
by the intrusions and about coping self-efficacy capaci-
ties (as defined and measured in our study). All in all, such 
experience-based expectation manipulation might be more 
promising to change expectations toward intrusive memo-
ries after exposure to a trauma-like event. A further limita-
tion of the present study is that we did not assess potential 
additional effects of the manipulation on constructs other 
than expectations, e.g., self-efficacy, reappraisal. Given 
that the manipulations comprised different elements, such 
an approach would have been valuable instead of focusing 
on the effects of expectations only. Moreover, future stud-
ies using TFP could adapt and validate the intrusion sub-
scale of a more recent PTSD symptom questionnaire based 
on the DSM-5 (Weathers et al., 2013). The findings might 
also be explained in light of a lack of power of the study. 
Our a priori power analysis was based on the assumption 
of medium to large effects; hence, we might not have been 
able to detect smaller group differences. Indeed, the results 
for intrusion frequency were in the expected direction, but 

failed to reach significance. Thus, the lack of power is an 
additional limitation of the present study. Future studies may 
also consider assessing possible individual strategies applied 
in the control group to cope with the distressing film clips. 
Notably, another limitation is that the number of partici-
pants between the groups was different (EG1 = 32, EG2 = 24, 
KG = 33) because we accidently used randomization with 
replacement. As a result, this may have led to a variance 
limitation of the data and may have had an impact on our 
study results. Regarding the selectivity of the sample, nearly 
all participants in the study were students (98%) indicating 
that the educational level of the sample was comparatively 
high: about 33% had a university degree. As a result, the age 
was comparatively low with an average of 24 years and per-
sons of other age groups and educational status were clearly 
underrepresented. With regard to the development of PTSD 
or PTSD-related symptoms, a high level of education is a 
relevant protective factor (Bonanno et al., 2007; Murrell 
& Norris, 1983) suggesting that the present sample might 
have been more resilient with regard to the development of 
intrusive memories. Yet, the majority of other TFP studies 
recruited quite similar samples, i.e., young students (James 
et al., 2016; Marks et al., 2018). With regard to the com-
parability of the study results, a representative sample can 
therefore be assumed. Nevertheless, future studies should try 
to include a larger variability concerning sociodemographic 
features in their samples (e.g., James et al. (2015) included 
participants ranging from 18 to 62 years).

Despite considering these study-specific limitations, 
future research should further pursue and optimize the 
expectation modification approach. This is particularly evi-
dent in view of the acute lack of evidence-based psychologi-
cal interventions in emergency care, i.e., early psychological 
interventions after acute traumatization as secondary preven-
tive strategies that are urgently needed (Holmes et al., 2018; 
James et al., 2016; National Institute for Clinical Excellence 
(NICE), 2005; Roberts et al., 2019; Rose et al., 2002; Sij-
brandij et al., 2015).

Conclusions

Understanding the processes that contribute to the develop-
ment and maintenance of intrusions is highly relevant in 
order to optimize the prevention and treatment of PTSD. 
The aim of the present study was to shed light on the role 
of expectation as one specific factor in development of 
intrusive memories using the trauma film paradigm. The 
results showed that watching the trauma film resulted in 
a significant increase in state anxiety, further supporting 
the empirical evidence that watching a trauma film elicits 
strong emotional reactions. Moreover, the results indicated 
that post-film state-anxiety influenced subsequent intrusive 
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memories over 1 week, while this effect was completely 
mediated via expectations. Yet, the results showed no signifi-
cant group differences, which can most likely be attributed to 
the failure of the manipulation to sufficiently change partici-
pants’ expectations. Despite the non-significant group differ-
ences, the results from the mediation analysis suggest that 
dysfunctional expectations may play an important role in the 
development of intrusive memories. Future trauma film stud-
ies may aim to identify more powerful means to alter partici-
pants expectations after the exposure to an analogue stressor. 
To this end, the use of experience-based techniques such as 
the cognitive assessment of the manipulation of expectations 
(e.g., by a verbal or written summary of the content of the 
expectation manipulation) or computer-assisted trainings 
(e.g., CBM) might be promising to enhance memory con-
solidation of the expectation-changing information.
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