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ABSTRACT

Background: Previous studies in individuals exposed to stressors, including traumatic ones,
have shown inverse relations between life meaning and distress. Furthermore, meaning-
related treatments can benefit (traumatic) stressor-exposed individuals. However, the
evidence regarding the effect of life meaning interventions on PTSD symptoms is limited.
Moreover, early post-stressor interventions preventing distress are needed. This study
investigated the effects of a short, online life meaning intervention after an analogue
traumatic stressor on intrusions and anxiety following the intervention, intrusions over a
week, and explored distress and life meaning differences after a week.

Method: Following an analogue traumatic stressor (i.e. an aversive film), N = 237 participants
were randomized to a life meaning intervention, an active or inactive control condition.
Participants completed questionnaires in the laboratory, in an online seven-day diary, and at
one-week follow-up.

Results: The intervention resulted in significantly lower post-intervention state anxiety and
higher life meaning, but not significantly less severe wait-period intrusions than the control
conditions. Intrusions in the subsequent week as well as depression, anxiety, PTSD, and life
meaning after a week did not significantly differ between the conditions.

Conclusion: This intervention showed promising temporary effects on anxiety and life
meaning after a trauma analogue, but no significant longer-term effects and no effects
on PTSD symptoms including intrusions. Meaning-related interventions for PTSD target
stressor-related meaning-making rather than life meaning. Thus, future studies may
benefit from implementing more intense interventions to extend effects on general
distress, as well as stressor-addressing meaning interventions to elicit stressor-related
meaning-making.

Exploracion del sentido de la vida como un objetivo potencial de
intervencion temprana: resultados de un estudio aleatorizado sobre
analogos de trauma

Antecedentes: Estudios previos en individuos expuestos a estresores, incluidos los
traumaticos, han demostrado relaciones inversas entre el sentido de la vida y malestar.
Ademas, los tratamientos relacionados con el sentido de la vida pueden beneficiar a las
personas expuestas a un estresor (traumatico). Sin embargo, la evidencia relacionada con el
efecto de las intervenciones para el sentido de la vida sobre los sintomas de TEPT es
limitada. Ademads, se necesitan intervenciones tempranas post-estresor para prevenir el
malestar. Este estudio investigé los efectos de una breve intervencién en linea sobre el
sentido de la vida después de un estresor traumatico analogo, sobre las intrusiones y la
ansiedad posteriores a la intervencidn, las intrusiones durante una semana y exploré el
malestar y las diferencias del sentido de la vida después de una semana.

Método: Después de un estresor traumatico analogo (ej., una pelicula aversiva), N =237
participantes fueron asignados aleatoriamente a una intervencién de sentido de la vida, una
condiciéon control activa o inactiva. Los participantes completaron los cuestionarios en el
laboratorio, en un diario en linea de siete dias y en un seguimiento de una semana.
Resultados: La intervencion resulté en un estado de ansiedad post intervencién
significativamente mas baja y un mayor sentido de vida, pero no intrusiones
significativamente menos graves durante el periodo de espera que en las condiciones de
control. Las intrusiones en la semana siguiente, asi como la depresidn, ansiedad, TEPT y
sentido de vida después de una semana no difirieron significativamente entre las condiciones.
Conclusién: Esta intervencion mostré efectos temporales promisorios en la ansiedad y sentido
de vida después de un andlogo del trauma, pero no efectos significativos a largo plazo ni
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efectos sobre los sintomas de TEPT incluidas las intrusiones. Las intervenciones relacionas con
el sentido para el TEPT se centran en la construccién de significado relacionada con el estresor
en lugar del sentido de la vida. Por lo tanto, los estudios futuros se podrian beneficiar
implementando intervenciones mds intensas para extender los efectos sobre el malestar
general, asi como intervenciones del sentido/significado que aborden los estresores para
obtener la construccion del sentido relacionado con el estresor.

1. Introduction

Although many individuals experience potentially
traumatic stressors in their lives (Benjet et al., 2016),
most experience only limited stressor-related psycho-
logical distress or elevated initial distress that declines
naturally (e.g. see Dworkin et al., 2023; Forbes et al,,
2015). Identifying factors that counteract stressor-
related distress is important since this allows the
development of targeted early interventions for stres-
sor-exposed individuals.

One candidate factor counteracting stressor-related
distress is meaning in life. According to a tripartite
perspective, life meaning consists of (i) a sense of com-
prehension and coherence, (ii) a sense of purpose and
related motivation and direction, and (iii) a sense that
one’s life is significant and matters (e.g. George &
Park, 2016; King & Hicks, 2021; Martela & Steger,
2016). Clinical, cross-sectional, and longitudinal
studies have demonstrated the beneficial effects of
meaning in life on post-stressor distress. However,
experimental evidence for post-stressor life meaning
interventions is lacking. The only published study
demonstrated that a life meaning intervention after
an analogue traumatic stressor resulted in significantly
less anxiety and rumination than control conditions
(Ostafin & Proulx, 2023). Although the results were
promising, that study did not examine effects beyond
the laboratory session, did not assess intrusion symp-
toms, and used a video clip of racial violence that,
while stressful, may not be personally relevant for
many participants.

The current study goes beyond prior research by
examining the effect of a novel, short, online life
meaning intervention following an analogue trau-
matic stressor that was selected to be personally rel-
evant (that is, in this study female participants
viewed a sexual assault scene with a female victim)
on intrusions and anxiety after the intervention,
diary-reported intrusions in the week post-stressor,
and distress and life meaning after a week.

1. Clinical evidence for beneficial effects of
meaning-related interventions

In clinical populations including individuals exposed
to (traumatic) stressors, meaning-focused and mean-
ing-related interventions have been shown to reduce
distress such as PTSD, depression, and anxiety

symptoms. For example, one commonality among
different therapies for PTSD is the aim to make mean-
ing of the traumatic experience, oneself, and one’s life
post-trauma (Burback et al., 2024; Schnyder et al.,
2015). For instance, in Narrative Exposure Therapy
(NET) for PTSD, patients review their past with a life-
line visualizing positive and negative/traumatic
experiences. Such integration of the past may foster
life meaning by establishing a sense of coherence
(Shin & Steger, 2014). NET has been shown to moder-
ately reduce PTSD symptoms (for a meta-analysis, see
Raghuraman et al., 2021) and a large proportion of
patients do not meet diagnostic criteria anymore
after NET (for a network meta-analysis, see Yunitri
et al,, 2023). Furthermore, Brief Eclectic Psychotherapy
(BEPP) includes potentially meaning-related mechan-
isms such as narrating experiences in an ongoing letter
and therapist-assisted meaning-making of and learn-
ing from traumatic experiences. In randomized con-
trolled trials, BEPP resulted in lower post-treatment
distress including PTSD, depression, and anxiety
symptoms compared to inactive control conditions
with mostly moderate effects (Lindauer et al., 2005;
Schnyder et al, 2011). Also, Cognitive Processing
Therapy (CPT) may re-establish meaning when inte-
grating one’s meaning framework (e.g. beliefs, goals)
with the traumatic experience (Resick et al., 2017).
CPT resulted in lower PTSD symptoms compared to
inactive control or alternative treatments post-treat-
ment and at follow-up with large effect sizes (for a
meta-analysis, see Asmundson et al., 2019). Moreover,
network meta-analyses have shown its high efficacy in
reducing symptoms compared to other PTSD treat-
ments (Jericho et al., 2022; Yunitri et al., 2023).
While the abovementioned treatments
trauma-related meaning-making, also treatments
focussing on overall life meaning can reduce distress
(for reviews and meta-analyses, see Guerrero-Tor-
relles et al., 2017; Manco & Hamby, 2021). Compared
to control conditions, meaning interventions reduced
distress (e.g. depression, anxiety symptoms) with
moderate to large effects in samples including poten-
tially trauma-exposed individuals such as terminally
ill patients and palliative care nurses (Vos et al,
2015; Vos & Vitali, 2018). However, the evidence for
the effects of meaning-focused therapies on PTSD
symptoms is scarce and inconsistent (Classen et al,,
2008; Forstmeier et al., 2023; Kissane et al., 2007).

involve



While the abovementioned findings indicate that
addressing life meaning or making meaning of trau-
matic stressors can reduce stressor-related distress, it
remains unclear whether life meaning might also
offer a target for early post-stressor intervention to
prevent distress from developing. The current study
addresses this gap in the literature by examining the
effects of a life meaning intervention after a vicarious
film stressor as a trauma analogue.

2. Non-clinical evidence for the link between
life meaning and distress in (traumatic)
stressor-exposed individuals

The clinical evidence for the beneficial effects of mean-
ing-related interventions is complemented by cross-
sectional and longitudinal evidence showing inverse
relations between meaning and distress in (traumatic)
stressor-exposed individuals. Cross-sectionally, life
meaning has been moderately linked to lower psycho-
logical distress such as depression and anxiety symp-
toms with stronger links in clinical samples (meta-
analysis by Boreham & Schutte, 2023). Studies with
traumatic stressor-exposed individuals showed com-
parable relations in veterans (for a meta-analysis on
PTSD, see Fischer et al., 2020), cancer patients (for a
meta-analysis on e.g. depression and anxiety, see Win-
ger et al.,, 2016), trauma-exposed students (outcome:
PTSD; Kashdan & Kane, 2011), earthquake survivors
(outcome: depression; Feder et al., 2013) and subjects
exposed to the COVID-19 pandemic (outcomes:
anxiety, depression, intrusions; Schnell & Krampe,
2020; Seidel et al., 2022; Seidel-Koulaxis et al., 2023).

Moreover, some longitudinal studies have demon-
strated inverse, prospective links between life meaning
and distress. Regarding potentially traumatic stressors,
post-stressor life meaning prospectively predicted
lower depression symptoms in older adults (Krause,
2007) and higher pre-incident meaning predicted
less event-related rumination after a flood (Ostafin &
Proulx, 2020, Study 2). In sum, studies with (trau-
matic) stressor-exposed individuals have found life
meaning to relate to lower distress.

3. Life meaning as a target for early
interventions after (Traumatic) stressors

As life meaning interventions can benefit trauma-
exposed individuals and treatments involving mean-
ing-related components can benefit patients suffering
from (traumatic) post-stressor distress, meaning inter-
ventions might offer a useful target for early post-
trauma intervention to prevent distress development.
While evidence-based treatments for established
PTSD are available, preventative post-trauma inter-
ventions are needed since the available ones only
show limited effects (for reviews, see Asselbergs
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et al,, 2023; Bryant, 2021; Roberts et al.,, 2019). There-
fore, interventions targeting additional, potential
mechanisms involved in the etiology of distress such
as intrusions may be relevant to study.

Different theoretical reasons for the inverse relation
between life meaning and distress exist. One potential
working mechanism involves the effect of life meaning
on uncertainty. By increasing the salience of goal- and
belief-related behavioural and perceptual information
(George & Park, 2016), life meaning may reduce
anxiety-eliciting uncertainty (Hirsh et al., 2012). Sup-
porting this model, fear of uncertainty has been shown
to function as a partial mediator between life meaning
and anxiety (Ostafin et al., 2022). Potential working
mechanisms related to intrusion severity following
traumatic events might include rumination and cogni-
tion. A previous study indicated that a life meaning
intervention counteracted rumination following an
analogue traumatic stressor (Ostafin & Proulx,
2023). As rumination has been identified as a risk fac-
tor for PTSD development (Moulds et al., 2020), it
might be worthwhile to explore whether a life meaning
intervention can also limit the advent of post-trau-
matic intrusions. Another potential pathway via
which a post-stressor meaning intervention might
counteract intrusions is that it may change proble-
matic post-traumatic appraisals and cognitions,
which are considered central in some models of
PTSD (Ehlers & Clark, 2000; Resick et al., 2017). Life
meaning interventions might foster a sense of auton-
omy and ownership of one’s actions (Martela et al,,
2018) as well as strengthen purpose, associated goals,
and a positive future outlook. This may, in turn, coun-
teract posttraumatic cognitions such as ‘Nothing good
can happen to me anymore’ (Foa et al., 1995). More-
over, by reminding individuals of their strengths and
the challenges they successfully overcame in the past,
such interventions may reduce power- and helpless-
ness beliefs and enable active goal pursuit. Pursuing
valued goals and the motivation and positive experi-
ences linked with goal pursuit have previously been
shown to counteract distress (Lejuez et al., 2001),
with positive experiences partly mediating the link
between life meaning and depression longitudinally
(Disabato et al., 2017). Conversely, a meaning inter-
vention might also target working mechanisms ident-
ified prior as it somewhat resembles the visuospatial
and verbal interference tasks which have been shown
to have small-medium effects (Asselbergs et al,
2023). Typically, meaning interventions include
imagination exercises and writing tasks. An active
control condition might help elucidate whether mean-
ing interventions indeed act via additional pathways
or constitute a version of an interference task. The
goal of the current study therefore is as a first step to
investigate whether a life meaning intervention
affects intrusion development as well as broader
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distress as compared to active and inactive control
conditions. Future research will be needed to further
dismantle the working mechanisms resulting in
potential effects.

4. The trauma film paradigm as an
experimental model for traumatic stressors

The trauma film paradigm, presenting individuals
with an analogue traumatic stressor, offers an exper-
imental model to examine reactions to traumatic
experiences in a controlled environment (for an over-
view, see Asselbergs et al., 2023). When randomly allo-
cating participants to different experimental
conditions, this paradigm allows the modelling of
the conditions’ effects on subsequent distress. Com-
monly, diaries are used to assess intrusions for a
week post-stressor. This primary outcome assessment
can be complemented by including secondary out-
comes assessing broader distress as well as different
assessment time points such as during the laboratory
session (Asselbergs et al., 2023). Several early interven-
tions have been studied with this approach (for an
overview, see Asselbergs et al., 2023). The only pub-
lished trauma film study with a meaning intervention
found moderate-to-large effects on anxiety symptoms
and rumination immediately after the intervention
compared to reading about racial equality or compu-
ters (Ostafin & Proulx, 2023).

5. The current study

In sum, meaning-related interventions counteract
posttraumatic distress in clinical populations, and
life meaning is inversely linked with distress in (trau-
matic) stressor-exposed individuals. However, no
research has examined the effect of an early post-stres-
sor life meaning interventions on intrusions in the
days following the stressor. The current study aims
to address this gap in the literature by randomly
assigning participants to a life meaning intervention,
an active control, or an inactive control condition fol-
lowing an analogue traumatic, vicarious stressor of a
film showing severe abuse. This design allows investi-
gating if focussing on and strengthening life meaning
after exposure to an analogue traumatic stressor
reduces stressor-related distress. We only included
female participants. Female gender has been positively
linked to post-traumatic distress (for a meta-analysis,
see Brewin et al., 2000), indicating the potential need
for support in this group.

6. Hypotheses

We hypothesized that participants receiving the life
meaning intervention experience less severe

intrusions in the one-week diary following the ana-
logue stressor compared to the control conditions
(H1).

We also hypothesized that participants receiving the
life meaning intervention experience less severe intru-
sions during a waiting period and less anxiety in the
laboratory session compared to the control conditions
(H2).

Moreover, we explored if participants receiving the
life meaning intervention experience less depression,
anxiety, and PTSD symptoms in the week following
the laboratory session than the control conditions.

7. Method
7.1. Participants

Between February and November 2023, N=237
women participated in this three-part study (i.e. the
laboratory session, daily diary, and follow-up assess-
ment). The two participants who rated the film clip
as not upsetting were excluded from analyses, result-
ing in a final sample of n = 235. Of these participants,
n =217 fully completed their daily diary and »n =228
completed the follow-up assessment (Figure 1). Most
participants were young (age: M 21.76; SD = 3.44;
range: 17-44) students (n=196; 83.4%) of social
sciences (n = 83; 35.3%), economics and business (n
=22; 9.4%), or arts (n =14; 6.0%). Most participants
were Dutch (n=53; 22.6%) or German (n=36;
15.3%; other EU nationalities: n=110; 46.8%; non-
EU nationalities: n=36; 15.3%) and were relatively
fluent in English (completely fluent: n=142; 60.4%;
almost completely fluent: n=75; 31.9%).

7.2. Materials

Depression symptoms were assessed at baseline, refer-
ring to the last two weeks, and follow-up, referring to
the last week, with the Major Depression Inventory
(Bech et al., 2001). Participants reported their symp-
tom frequency from ‘At no time’ (1) to ‘All of the
time’ (6) on ten items (example items and Cronbach’s
alphas for all measures as well as cut-offs indicating
clinically relevant symptoms can be found in Sup-
plement ‘Additional Information about Study
Measures’).

We assessed anxiety symptoms at baseline, refer-
ring to the last two weeks, and at follow-up, referring
to the last week, with the General Anxiety Disorder
Questionnaire - 7 (GAD-7; Spitzer et al., 2006). Par-
ticipants reported their symptom frequency ‘Not at
all’ (0) to ‘Nearly every day’ (3).

We measured meaning in life with the Multidi-
mensional Existential Meaning Scale, assessing com-
prehension, purpose, and mattering with five items
each (George & Park, 2017) at baseline, post-film,
post-intervention, and at follow-up. At baseline with-
out a time frame, post-film and post-intervention
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Figure 1. Flow of participants.

referring to ‘Right now’, and at follow-up referring to
last week. Participants rated statements from ‘Very
strongly disagree’ (1) to “Very strongly agree’ (7).

We used the six-item short form of the Spielberger
Trait-State Anxiety Inventory (Marteau & Bekker,
1992) to assess state anxiety at baseline, after the
film, after the intervention, and after the waiting
period. Participants indicated their current state
from ‘Not at all’ (1) to “Very much’ (4).

7.2.1. The analogue stressor
Participants watched a 12-min excerpt of the French
movie Irréversible with English subtitles (Noé, 2003)
showing a young woman being threatened, raped, and
beaten up by a stranger in a metro tunnel. Versions of
this scene have been used in previous trauma film
studies (e.g. Rombold et al., 2016; Sherrill et al., 2019)
and reliably elicit distress (Weidmann et al., 2009). We
showed this film clip to female participants to ensure
that the film clip depicted a personally relevant stressor.
Film ratings. Participants indicated to what extent
(i) they found the film clip upsetting, (ii) they paid
attention to the clip or (iii) distracted themselves,
and (iv) whether they had seen the clip before.

To what extent the film clip was experienced as a
meaning violation was assessed with the Integration
of Stressful Experience — Short Form (Holland et al.,
2014) referring to the film clip right after the film
and at follow-up (‘Over the last week...’). Partici-
pants rated six statements from ‘Strongly agree’ (1)
to ‘Strongly disagree’ (5). We reversed the scores for
the analyses, such that larger values indicate a greater
meaning violation.

7.2.2. The experimental conditions

The life meaning intervention consisted of reading an
essay (comparing life to a journey and pointing out the
importance of living authentically and following
intrinsic rather than extrinsic forces), reflection and
writing exercises (e.g. regarding their values, influen-
tial experiences and decisions in the past and their
effects on the present, successfully overcome obstacles
and related skills, strengths and positive outcomes,
and central relationships), an imagination exercise
(imagining their ideal future with their authentic
values, beliefs, and strengths in mind), freewriting
(writing about their ideal future), and goal setting
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(I-week, 1-month and 1-year goals toward realizing
their ideal future).

The format of the active control condition
resembled that of the meaning intervention, but it
consisted of reading about elephants, learning about
them in gamified memory exercises, imagining, and
free writing about elephants. This condition was
developed during a pilot study to be equally interest-
ing and engaging as the meaning condition. Due to
the structural resemblance and content differences,
differences between these conditions may be attribu-
ted to life meaning. In the inactive control condition,
participants were instructed to sit quietly in the cubicle
for 15 min, with the option of reading a magazine. For
the experimental conditions as well as rationales,
please refer to the Supplement ‘Experimental
Conditions’.

7.2.3. Intrusions during a waiting period in the
laboratory

During a 3-min waiting period, participants were
instructed to let their minds wander. Afterwards, par-
ticipants completed a version of the Intrusive Memory
Questionnaire (Michael & Ehlers, 2007) assessing the
frequency and duration of, and distress associated
with film-related intrusions. We summed the z-scores
of intrusion frequency, duration, and distress to esti-
mate intrusion severity (for a similar method see Frie-
sen et al., 2022; Streb et al., 2017).

7.3. Intrusion diary

For seven days, participants completed identical
online questionnaires about film-related intrusions.
Each diary started with the definition of intrusions
as, e.g. involuntary, spontaneous, distressing mem-
ories of the film clip, not reflective or deliberate. Par-
ticipants described their intrusion content and
reported intrusion frequency, associated distress
(VAS from ‘Not at all’ (0) to ‘Highly distressed’
(100)), valence (from ‘Happy’ (1) to ‘Unhappy’ (5)),
and arousal (from ‘Not aroused’ (1) to ‘Aroused’
(5)). We summed the z-scores of intrusion frequency,
distress, valence, and arousal over the week to estimate
intrusion severity (for a similar method, see Sopp
et al., 2019).

7.4. Follow-Up assessment after a week

In addition to the same depression, anxiety, life mean-
ing, and meaning violation measures as at baseline,
participants reported film-related PTSD symptoms
on the PTSD Checklist for DSM-5 (Blevins et al,
2015). For additional information regarding the
measures, please see the Supplement °‘Additional
Information About Study Measures’.

7.5. Procedure

This study was approved by the Ethics Committee of
Psychology of the University of Groningen and adver-
tised via research participation websites, social media,
and flyers. We aimed to include N =250 participants
based on an a priori power calculation (f=.2; a
=.05; power =.8) but stopped at N =237 due to time
constraints. We addressed ethical considerations
regarding participants’ well-being, e.g. by explicitly
informing participants about the study design, the
film content (rape, graphic assault), length, and poten-
tial to elicit distress (i) in the advertisements,
(ii) before signing up, (ii) and verbally and in writing
in the laboratory. Participants could stop the film if
necessary. Moreover, the experimenters were trained
to look for and mitigate potential distress in the lab-
oratory via a multi-step plan. Also, participants
received resources for managing distress in the online
debriefing after the follow-up assessment. Inclusion
criteria were being female, being able to read and
write in English, and not having a diagnosis of or
being in treatment for depression, anxiety, or PTSD.
We did not stipulate additional exclusion criteria to
maintain ecological validity. All study parts were
implemented in Qualtrics, including the ‘response
request’ option, allowing but discouraging skipping
items. Inclusion criteria were assessed in an online
screening questionnaire. In the laboratory, partici-
pants received a short verbal briefing summarizing
the study content and were seated in individual cubi-
cles with 23-inch monitors. Participants gave elec-
tronic informed consent, completed questionnaires,
and watched the film clip. After subsequent question-
naires, Qualtrics automatically randomly allocated
participants to one of the three experimental con-
ditions. After the laboratory session (~50 min), par-
ticipants received their first link for the online diary
at 7 pm of the same day by email and subsequently
received daily emails at 11 am containing the diary
link (~1.5 min/day) and reminder emails at 7 pm. If
participants did not complete their diary by 8 am
the next day, they received a reminder email. After a
week, participants received the link to the 10-15-
min online follow-up assessment. As a compensation,
participants received study credit (n = 25) or 15€ (n=
212). Participants who dropped out received partial
compensation.

7.6. Statistical analyses

We used SPSS Statistics for Windows, Version 28 for
all analyses. Descriptive statistics for relevant variables
were obtained and assumptions for analyses were
checked. Across hypotheses, we executed separate
analyses per outcome (e.g. laboratory intrusions,
anxiety). All data points were considered valid. No



values were considered outliers as even relatively high
and low values are common and offer relevant infor-
mation. Study continuation was independent of dis-
tress and demographic variables in the laboratory
session (p’s>.08 in logistic regressions). Otherwise
missing data was minimal (<1% per measure) and
complete cases are analysed (Jakobsen et al., 2017).
We tested the hypothesis of whether diary intrusions
differed between groups (HI) threefold: we compared
the composite intrusion scores over the week with an
ANOVA and followed up with RM-ANOVAs on daily
z-scores. Since graphs suggested differences on initial
diary days, one-way ANOVAs were carried out for
days 1 and 2. Moreover, we compared intrusion fre-
quency over the week between groups with an
ANOVA because previous studies commonly focussed
only on this intrusion characteristic. We tested the
hypothesis that in-session distress differed between
groups (H2) with an ANOVA comparing the intru-
sion composite scores and an ANCOVA comparing
state anxiety post-intervention controlling for post-
film state anxiety. We conducted exploratory ANO-
VAs comparing the groups on follow-up depression,
anxiety, and PTSD symptoms and followed up with
ANCOVAs since they offer higher statistical power.
We also executed additional group comparisons, e.g.
at baseline, and compared baseline with follow-up
measures with t-tests. We refrained from family-wise
error correction as Type II errors may be considered
more problematic than Type I errors for novel inter-
ventions since Type II errors may discourage the con-
tinuation of relevant research (e.g. see Armstrong,
2014; Mohr et al., 2009). Since this approach has the
risk of increasing the likelihood of Type I errors,
future replication is important to clarify the robust-
ness of the effects. The abovementioned hypothesis
tests were preregistered on aspredicted.org under
#151981. Across analyses, we implemented a signifi-
cance level of a=.05, two-sided and when assump-
tions appeared violated, we followed up with non-
parametric tests.

8. Results
8.1. Descriptive statistics

Baseline Assessment. At baseline, the experimental
groups were comparable in terms of depression,
anxiety, state anxiety, and life meaning (for an over-
view of group mean comparisons, see Table 1). At
least moderately severe and clinically relevant
symptoms of depression were reported by 21.7%
(n =51; > 26; Bech et al., 2001) and anxiety by 10.2%
(n=24; > 10; Spitzer et al., 2006).

Reactions to the trauma analogue - the aversive
film. On average, participants found the film very
upsetting, paid much attention to it, only slightly
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distracted themselves during it, and were quite/very
present while watching it across the experimental
groups (Table 1). Even the n=10 participants who
had seen the film clip before, showed increases (range:
+ 3 to +13) in state anxiety from pre- to post-film. Two
participants rated the film as ‘not at all’ upsetting.
Since the film does therefore not constitute a valid
stressor for these participants, we excluded them
from further analyses. Moreover, three participants
indicated distracting themselves ‘very much’ during
the film. As, however, they also indicated paying at
least ‘moderate’ attention and their state anxiety
increased from pre- to post-film, these participants
were not excluded. Hence, the final sample size was
n =235 (nyr = 805 Mactive .= 775 Minactive c. = 78).

State anxiety increased from pre- to post-film (¢ =
—35.86; p<.001; d=4.07) resulting in moderately
high post-film anxiety. Post-film state anxiety was
comparable across groups (Table 1). Additionally,
the film posed a moderate meaning violation, and
life meaning decreased (f=9.93; p<.001; d=0.65;
Table 1), particularly its comprehension subcompo-
nent (t=13.80; p<.001; d=0.90; purpose: t=>5.90;
p <.001; d=0.39; mattering: t=4.21; p<.001; d=
0.28). During the waiting period, participants reported
M =247 (SD=2.89) intrusions (M =2.45; SD=2091
distressing intrusions).

8.2. The meaning intervention resulted in group
differences in life meaning

We compared post-intervention life meaning across
groups (for group comparisons, see Table 1). When
controlling for post-film life meaning, the group
differences were significant, with higher life meaning
in the meaning intervention group (Table 1) than
the active (p <.001; d=0.84) and inactive control (p
<.001; d =0.67) groups.

8.3. Intrusion diary

Intrusion frequency, distress, negative valence, and
arousal decreased over the week (see supplement
‘Intrusions Over the Course of the 7-Day Diary’).
For example, 91% of the participants reported experi-
encing intrusions on day 1, and 41% on day 4. On day
7, 29% still reported intrusions with, on average, very
low frequency (M =0.61; SD =1.38) and very limited
distress (M =6.69; SD=16.35) across conditions
(Fs<1.34; p’s>.263). Distress-evoking intrusions
across the first three days were more frequent (M =
9.73; SD =11.21) than in some previous studies.

8.4. Follow-Up assessment

In the week following the film stressor, 29.8% showed
clinically relevant levels of depression (n=68; Bech
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Table 1. Hypothesis testing and additional group comparisons.

MIL intervention Active control

Inactive control

Overall mean

Omnibus group comparison

2

Timepoint Outcome M (SD) M (SD) M (SD) M (SD) F(df) p n
Baseline Depression 20.66 (7.53) 20.95 (7.21) 21.14 (8.52) 2091 (7.74) 0.08 (2,232) 927 .00
Anxiety 4.73 (3.20) 5.19 (4.90) 4.49 (3.60) 4.79 (3.64) 0.83 (2,232) 437 .01
State anxiety 10.33 (3.22) 10.58 (3.44) 10.46 (3.05) 10.46 (3.23) 0.13 (2,232) .882 .00
Life meaning 72.43 (14.06) 71.10 (13.20)  72.54 (12.77) 72.03 (13.32) 0.28 (2,232) .759 .00
Post-film Film: attention 4.56 (0.69) 4.62 (0.69) 4.47 (0.82) 455 (0.73) 0.81 (2,232) 447 .01
Film: distraction 1.36 (0.66) 1.42 (0.78) 1.64 (1.03) 1.47 (0.84) 2.44 (2,232) .089 .02
Film: being present 4.39 (0.76) 4.61 (0.59) 4.40 (0.78) 4.46 (0.72) 242 (2,232) .091 .02
Film: upsetting 4.65 (0.73) 4.73 (0.50) 4.77 (0.62) 4.71 (0.63) 0.74 (2,232) 480 .01
Film: meaning viol. 16.60 (4.23) 16.26 (4.18) 15.77 (4.65) 16.21 (4.35) 0.73 (2,232) 486 .01
Life meaning 65.85 (14.10) 65.92 (13.68) 67.14 (12.92) 66.30 (13.53) 22 (2,232) .800 .00
State anxiety 19.61 (3.74) 20.17 (3.27) 20.19 (3.66) 19.99 (3.56) 0.67 (2,232) 512 .00
Wiait period Intrusion composite —0.38 (1.86) 0.42 (3.12) 0.04 (2.34) 0.02 (2.50) 2.10(2,232) 130 .02
Post-condition State anxiety 11.79 (3.244) 13.16 (4.36) 13.35 (3.96) 12.75 (3.92) 3.29(2,230) .039 .03 (p)
Life meaning 73.10 (11.26) 67.79 (12.77)  69.76 (11.79) 70.25 (12.10)  15.86 (2,231) <.001 .12 (p)
Diary Intrusion composite —0.19 (3.38) —0.09 (3.36) 0.35 (3.77) 0.01 (3.50) 0.47(2,214) .624 .00
Intrusion frequency 11.40 (10.23) 13.44 (12.89)  14.26 (18.90) 12.99 (14.31) 0.77(2,215) 462 .01
Intrusion distress 91.75 (94.28)  101.71 (98.26) 117.23 (117.27) 103.10 (103.38) 1.12(2,216) 329 .01
Intrusion valence 15.91 (5.76) 15.45 (5.27) 15.91 (5.58) 15.76 (5.52) 0.17(2,216) .847 .00
Intrusion arousal 13.05 (4.86) 12.79 (4.26) 13.30 (4.62) 13.05 (4.58) 0.22(2,216) .804 .00
Daily intrusion composite Between
- - - - 0.51(2,214) 602 .01 (p)
Time
- - - - 0.18(5.32,1139.16) 975 .00 (p)
- - - - Interaction .146 .01 (p)
1.45(10.65,1139.16)
Diary day 1 Intrusion composite —0.48 (2.83) 0.20 (3.51) 0.40 (3.25) 0.04 (3.21) 1.60(2,227) 204 .01
Intrusion frequency 4.19 (3.97) 5.38 (6.25) 5.74 (7.09) 5.09 (5.91) 1.47(2,227) 233 .01
Intrusion distress 26.71 (21.95) 3538 (27.59)  35.68 (28.47) 32.53 (26.34) 2.94(2,227) .055 .03
Diary day 2 Intrusion composite —0.24 (3.10) 0.13 (3.29) 0.15 (3.76) 0.01 (3.38) 0.32(2,227) 729 .00
Intrusion frequency 2.64 (2.86) 2.97 (2.73) 3.18 (4.28) 2.93 (3.36) 0.51(2,228) .601 .00
Intrusion distress 18.71 (18.65) 22.67 (22.72)  23.16 (24.81) 21.49 (22.19) 0.94(2,228) 393 .01
Follow-up Depression 21.47 (8.22) 22.79 (9.10) 23.29 (10.04) 22.50 (9.13) 0.81(2,225) 446 .01
Anxiety 5.42 (4.02) 6.14 (4.41) 5.72 (3.90) 5.76 (4.11) 0.60(2,225) 551 .01
PTSD 33.78 (11.62) 3537 (12.18)  36.23 (11.60) 35.11 (11.80) 0.85(2,226) 430 .01
PCL intrusions 8.98 (3.70) 9.01 (3.34) 9.37 (3.58) 9.12 (3.54) 0.29(2,226) .747 .00
Life meaning 70.26 (12.89) 68.97 (14.93) 70.91 (15.48) 70.04 (14.42) 0.35(2,226) .705 .00
Film: meaning viol. 15.87 (4.33) 14.72 (4.72) 15.18 (5.15) 15.26 (4.74) 1.15 (2,225) 319 .01

Notes: In the laboratory assessment, n’s ranged from 76 to 80. In the diary, n’s ranged from 69 to 78. In the follow-up assessment, n’s ranged from 74 to 78.
(p) in the column n? indicates partial n’. Meaning viol. abbreviates meaning violation. Interaction refers to the interaction effect between group and time.

et al., 2001), 19.3% of anxiety (n =44; Spitzer et al,
2006), and 67.2% of PTSD symptoms (n =153; > 28;
Blevins et al., 2015).

8.5. Hypothesis testing (H1): the groups did not
significantly differ on diary intrusions

The intrusion composite scores did not significantly
differ between groups (for hypothesis tests, see Table
1; for diary intrusions graphs, see Supplement ‘Intru-
sions Over the Course of the 7-Day Diary’). Also com-
paring the summed intrusion frequency over the week
showed no significant differences. A secondary
repeated measures ANOVA on the intrusion compo-
site scores per day showed no overall effect of con-
dition, but a trend level day*condition interaction.
Exploratory one-way ANOVAs showed no significant
differences between the groups on the intrusion com-
posite scores for day 1, day 2 (Table 1), or other days.
Similarly, intrusion frequency did not differ between
groups on days 1 and 2, but intrusion distress showed
a trend on day 1 but not day 2. In sum, the life mean-
ing intervention did not result in significantly less

severe intrusions over the week following the analogue
traumatic stressor.

8.6. Hypothesis testing (H2): the meaning group
experienced lower post-intervention state
anxiety but rather comparable waiting period
intrusions

Controlling for post-film state anxiety, the groups sig-
nificantly differed on post-intervention state anxiety
(Table 1). The intervention group reported less
anxiety than the active (p =.046; d = 0.34) and inactive
control (p=.019; d=0.37) groups. To examine if
group differences could be attributed to life meaning
differences, we executed a mediation analysis, again
controlling for post-film state anxiety. The link
between condition and state anxiety was indeed
mediated by life meaning after the intervention (Boot-
strapped 95% Cls for the indirect effects [0.40; 1.29]
for intervention vs active control; [0.31; 1.10] for inter-
vention vs inactive control). Exploring the three sub-
components separately as mediators demonstrated
significant effects for comprehension ([0.15; 0.89];



[0.01; 0.67]) and purpose ([0.09; 0.77]; [0.04; 0.72]),
but not mattering ([—0.09; 0.42]; [—0.23; 0.28]).

Regarding waiting period intrusions, only a non-
significant trend emerged (Table 1). The intervention
group reported non-significantly fewer intrusions
than the active control (Tukey p=.108; t-test
p =.053; d=-0.32) but not inactive control (Tukey
p =.538; t-test p = .213; d = —0.20) group. A non-para-
metric Kruskal-Wallace test confirmed the null result.
To explore these null findings regarding intrusions, we
also examined (i) only intrusions eliciting distress and
(ii) a composite score including duration as a percen-
tage of the waiting period, finding no significant differ-
ences (i: p=.170; ii: p=.240). Moreover, separate
ANOVAs for intrusion frequency, distress, and dur-
ation showed no significant differences (ps ranged
from .147 to .363; 5> ranged from 0.01 to 0.02).

8.7. The groups did not differ on depression,
anxiety, and PTSD symptoms in the week after
the analogue stressor

Separate ANOVAs showed no significant group differ-
ences on depression, anxiety, and PTSD symptoms over
the week (Table 1). Also, subsequent non-parametric
tests (ps ranged from .282 to .723) and ANCOV As con-
trolling for baseline distress (ps ranged from .443 to
.733) showed non-significant results. A secondary
analysis showed that the intrusion subscale of the
PTSD scale did not significantly differ between groups
(Table 1), corroborating the diary null findings. More-
over, we exploratively compared follow-up life mean-
ing, finding no significant group differences (Table 1,
non-parametric test: p=.745, not preregistered), also
not when controlling for baseline life meaning (p
=.833). This indicates that the effect of the intervention
on life meaning was short-lived. Exploratory t-tests
demonstrated that follow-up depression (p <.001; d =
0.23) and anxiety symptoms (p<.001; d=0.28)
exceeded baseline estimates.

9. Discussion

Since exposure to potentially traumatic, distress-elicit-
ing stressors are common (Benjet et al., 2016), effective
early interventions are needed to prevent pathological
distress (e.g. Asselbergs et al., 2023). This study inves-
tigated whether a short online life meaning interven-
tion following an analogue traumatic stressor
resulted in (H1) less severe intrusions over a week fol-
lowing the stressor, and (H2) less state anxiety and
intrusions in the laboratory session. To examine
these hypotheses, participants watched an aversive
film and were then randomized to a life meaning inter-
vention, an active control, or an inactive control con-
dition. The current findings did not support HI, but
partly supported H2 by showing that the life meaning
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intervention resulted in less state anxiety, but not
significantly less severe intrusions compared to the
control conditions.

9.1. The life meaning intervention significantly
impacted state measures of life meaning and
anxiety

Compared to the control conditions, the life meaning
intervention led to higher state life meaning. However,
this group difference was not sustained throughout the
week. In line with a previous trauma analogue study
(Ostafin & Proulx, 2023), also post-intervention state
anxiety was significantly lower in the intervention
condition compared to controls, possibly because the
intervention reduced uncertainty (Hirsh et al., 2012).
That life meaning, particularly its comprehension
and purpose subcomponents, mediated the link
between the experimental conditions and state anxiety
indicates that it was indeed group differences in life
meaning that drove this effect. Given that anxiety
and depression symptoms over the subsequent week
were elevated across the groups without significant
group differences, the findings suggest that the dis-
tress-counteracting effect of the intervention was
short-lived. Effect sizes were comparable to intense
positive psychology interventions in medical patients,
though less lasting (Brown et al., 2019), potentially due
to the comparatively low intervention intensity. How-
ever, unlike other interventions, the current interven-
tion is cost-effective and could be scaled up to extend
its effects.

9.2. The life meaning intervention did not result
in significantly less severe intrusions

When comparing intrusion severity (including intru-
sion frequency, distress, valence, arousal) over a
week, the life meaning condition did not significantly
differ from the control conditions. Follow-up analyses
exploring this null finding showed a trend towards
group differences over time, but insignificant effects,
even on day 1 of the diary. Examining only intrusion
frequency or elicited distress did not alter this
finding. Exploratory additional analyses demonstrated
a trend towards less intrusion distress on day 1.

This absence of an intervention effect on intrusions
was also seen in the laboratory session: during a waiting
period, the experimental groups did not differ signifi-
cantly regarding the frequency, distress, or duration of
intrusions. That the active control condition also did
not report fewer intrusions than the inactive condition
indicates that not working memory occupation alone
counteracts distress, but rather specific, e.g. visuospatial
occupation (Asselbergs et al.,, 2023). The assessment of
PTSD symptoms after a week corroborates these null
effects. Neither PTSD nor intrusion severity showed
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significant group differences. In conjunction, the current
life meaning intervention did not significantly counteract
intrusions and other PTSD symptoms after the analogue
traumatic stressor. This is not likely due to insufficient
variance. The manipulation checks indicated that the
film posed a valid stressor (similarly to Weidmann
et al., 2009) as indicated by participants finding it upset-
ting and state anxiety rising from pre- to post-stressor.
The film also elicited relatively many intrusions. Com-
pared to prior studies using the same film, fewer dis-
tress-eliciting intrusions were reported in the waiting
period, but more in the week-long diary (Maslahati
et al,, 2023; Weidmann et al., 2009). However, some pre-
vious studies limited intrusion modalities (e.g. visual or
thought, Maslahati et al, 2023) while we included
‘thoughts, images, sounds, words, phrases, feelings’,
potentially resulting in higher intrusion frequencies. Pre-
vious studies have shown that exposure to stressors such
as the current film clip or reflecting on a past stressor eli-
cits distress which decreases over the subsequent days
(e.g. Jaffe et al., 2015; Maslahati et al., 2023). However,
in the current study, some participants continued experi-
encing intrusions evoking limited distress until the last
day of the diary, potentially because the film content
was particularly distressing (Arnaudova & Hagenaars,
2017).

Previous clinical studies on meaning-focussed
interventions mostly examined their effects on general
distress such as depression and anxiety rather than
intrusions or PTSD (see, e.g. Guerrero-Torrelles
et al., 2017; Vos et al., 2015). The few available studies
investigating the effects on PTSD symptoms showed
mixed effects. For example, a study comparing a 12-
week supportive-expressive writing condition (mean-
ing intervention according to Vos et al,, 2015) with
an education-only condition, found no significant
group differences in PTSD symptoms over 2 years
(p > .05; Classen et al., 2008). Another study, compar-
ing long-term (>1 year) supportive-expressive group
therapy plus relaxation therapy (meaning interven-
tion) with 3-session relaxation therapy, showed no sig-
nificant difference in PTSD symptoms (ps ranged
from .07 to .31), but fewer PTSD symptoms in patients
with a depression diagnosis at baseline (F=4.61;
p =.04; Kissane et al., 2007). Another study on life
review therapy in Holocaust survivors found signifi-
cant differences in PTSD symptoms at follow-up
(p =.005, d=1.00) but not post-treatment (p =.148,
d=0.41) compared to supportive group meetings
(Forstmeier et al., 2023). However, as these studies
did not assess life meaning, it remains unclear whether
they successfully elevated meaning and hence consti-
tute meaning interventions.

Moreover, effective psychotherapies for PTSD con-
taining meaning components such as Narrative
Exposure Therapy and Brief Eclectic Therapy also con-
tain less meaning-related components (Schnyder et al.,

2015). Additionally, the links between these therapies,
life meaning, and treatment outcomes have not been
investigated. Therefore, treatment effects cannot be
attributed to (life) meaning. In sum, the role of life
meaning (interventions) in post-stressor distress
remains uncertain since (i) the current study showed
no effect of a meaning intervention on intrusions
and (ii) the effect of intense (partly) meaning-related
interventions counteracting traumatic distress can
currently not be attributed to life meaning.

There are several potential reasons for the current
null findings regarding intrusions. One mechanism
how meaning interventions may reduce intrusions
is by counteracting negative posttraumatic cogni-
tions involved in PTSD (Ehlers & Clark, 2000; Resick
et al, 2017). Potentially, our intervention did not
address relevant cognitions sufficiently, e.g. it might
not have counteracted threat/danger beliefs, which
are considered central in some models of PTSD
(e.g. Ehlers & Clark, 2000). Another mechanism via
which the intervention could have counteracted
intrusions is visuospatial interference, which pre-
vious research has shown to counteract intrusions
(Asselbergs et al., 2023). However, the imagination
exercise only constituted a small part of the interven-
tion, which might not have posed a sufficient inter-
ference. Moreover, the meaning intervention could
have counteracted intrusions by reducing rumination
(as in Ostafin & Proulx, 2023). However, since the
previous study reporting this effect only assessed
rumination immediately after the intervention, it
remains unclear whether the rumination reduction
persists and hence lasts sufficiently long to impact
intrusions throughout the following week. Some
models of PTSD suggest that successful integration
of the traumatic experience and one’s meaning
framework including goals and beliefs alleviates
symptoms (Janoff-Bulman, 1992; Park, 2010; Resick
et al., 2017). According to these models, intrusions
should subside once the integration occurs. From
this perspective, the reason the current meaning
intervention did not lower posttraumatic distress
may be that the intervention did not foster this men-
tal integration more than would naturally occur.
Potentially, the intervention was too early as it did
not specifically target subjects showing non-recovery
in the form of sustained intrusions. Future studies
could explore whether meaning interventions are
a useful addition to treatments for acute stress
disorder.

9.3. Strengths and limitations

Strengths of the current study include that it investi-
gated the effect of a life meaning intervention on dis-
tress in the laboratory, over a week, and at 1-week
follow-up, extending previous findings limited to



laboratory outcomes. Moreover, the current sample
size allowed detecting even small-to-moderate effects
with high statistical power. Additionally, the here
used film clip has been described as particularly
reliable in inducing intrusions (Weidmann et al.,
2009) and may constitute a personally relevant stres-
sor for young women.

In addition to these strengths, the study has sev-
eral limitations. Though recruitment mostly took
place on public websites and with flyers in public
spaces, most participants were university students,
making findings less generalizable to the general
population. Moreover, the female-only sample limits
generalizations to other genders. Since current data
do not suggest a lasting effect of the intervention
on life meaning, distress outcomes assessed in the
laboratory are more clearly attributable to elevated
post-intervention life meaning than diary and fol-
low-up outcomes. Also, not correcting for multiple
testing to avoid Type II errors might have resulted
in risking Type I errors. Hence, inferences need to
be drawn cautiously. Furthermore, lifetime stressors
were not assessed and might have affected the out-
come measures. However, past (traumatic) stressors
might have been reflected in elevated baseline distress
as well as post-stressor distress (Brewin et al., 2000;
Hogg et al., 2023; Ozer et al., 2003). Since the groups
did not significantly differ on these measures and
random allocation should result in comparable
groups, systematic bias between groups due to prior
stressors is unlikely.

9.4. Clinical implications and directions for
future research

Current findings suggest that this short, online mean-
ing intervention may counteract the effects of a stres-
sor on anxiety, but only momentarily. Since acute
reactions to traumatic experiences predict subsequent
PTSD (for a review, see Bryant, 2005), ameliorating
acute distress may benefit adaptation. The effect size
of the current intervention on state anxiety was com-
parable to that of previous early post-stressor inter-
ventions on PTSD symptoms such as intrusions
(Asselbergs et al., 2023), but the current intervention
did not affect intrusions. However, unlike some
other interventions, the current meaning intervention
does not incur costs, is scalable, and is accessible on
any internet-receiving device. Since effective interven-
tions early post-stressor are needed (e.g. as pointed out
by Asselbergs et al., 2023), future studies might con-
sider using more intense meaning interventions con-
sisting of several sessions as in previous studies
which demonstrated longer-lasting effects on distress
(for a meta-analysis, see Vos & Vitali, 2018). More-
over, the interpersonal encounter between client and
therapist has been deemed important in life meaning
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interventions (Guerrero-Torrelles et al., 2017), poten-
tially suggesting in-person delivery in future
studies. Additionally, implementing life meaning
interventions in the context of real-world (traumatic)
stressors would offer highly relevant additional infor-
mation about the distress-preventing role of early
post-stressor life meaning interventions. Moreover,
investigating the role of life meaning in PTSD treat-
ment and treatment outcomes, and studies on mean-
ing therapies assessing trauma-specific distress (e.g.
PTSD symptoms) would be important contributions.
Current findings do not suggest implementing a
short, online meaning intervention post-trauma to
alleviate distress beyond momentary general, not
trauma-specific distress. Furthermore, since the ethi-
cality of this paradigm relies on the assumption that
the elicited distress is non-severe and transitory (e.g.
see Stirling et al., 2023), research involving the trauma
film paradigm may benefit from longer-term assess-
ments. This would help ensure that the distress com-
pletely subsides, such as through the use of the
Reaction to Research Participation Questionnaire
(Newman et al., 2001).

9.5. Conclusion

In sum, the current study investigated the effects of a
short, online life meaning intervention in an analogue
trauma study on subsequent distress. Our findings
showed that, compared to controls, participants
receiving the life meaning intervention experienced
lower post-intervention state anxiety and higher life
meaning. However, no differences were found in
intrusions in the laboratory session and over a week.
Moreover, conditions did not differ in life meaning,
depression, anxiety, and PTSD at follow-up. There-
fore, it appears that the intervention had positive,
short-lived effects on general, but not PTSD symp-
toms. Future studies may benefit from employing
more intense life meaning interventions or involving
meaning-making of stressors, which might extend
effects.
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