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Abstract

Background: Despite increasing interest in the association between mindfulness and reduced trauma vulnerabil-
ity, and the use of mindfulness in the latest interventions for Post-Traumatic Stress Disorder (PTSD), few studies have
examined the mechanisms through which mindfulness may influence post-trauma psychopathology. The present
study aimed to determine whether negative interpretation bias, the tendency to interpret ambiguous information as
negative or threatening rather than positive or safe, mediates the association between higher levels of trait mindful-
ness and lower levels of PTSD symptoms. Negative interpretation bias was examined due to prior evidence indicating
it is associated with being less mindful and post trauma psychopathology.

Methods: The study examined 133 undergraduate students who reported exposure to one or more potentially
traumatic events in their lifetime. Participants completed self-report measures of trait mindfulness (Five Facet Mindful-
ness Questionnaire — Short Form; FFMQ-SF) and PTSD symptoms (Post-Traumatic Stress Disorder Checklist — Civilian
version; PCL-C) as well an interpretation bias task that assessed the degree to which participants interpreted a range
of everyday hypothetical scenarios to be threatening to their physical and/or psychological wellbeing.

Results: Results of a mediation analysis indicated a significant negative direct effect of trait mindfulness on PTSD
symptomatology (p <.001). There was no evidence that negative interpretation bias mediated this relationship [BCa Cl
[-0.04, 0.03)], nor was it associated with trait mindfulness (p =.90) and PTSD symptomatology (p=.37).

Conclusions: The results of the current study provide further evidence of the link between trait mindfulness and
reduced post-trauma psychopathology while providing no support for the role of negative interpretation bias in this
relationship.

Keywords: Mindfulness, Trauma, PTSD, Interpretation bias, Mediation, Mechanism

Introduction

Research suggests upwards of 70% of people will experi-
ence a potentially traumatic event in their lifetime, with
estimates in some countries reaching as high as 90%
[1-3]. While most people who experience a potentially
traumatic event will be largely unaffected, it is estimated

approximately 9% will develop Post-traumatic Stress

! School of Psychology, University of Sydney, Sydney, Australia Disorder (PTSD) [4]. Many others who do not meet the
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

*Correspondence: hannah.deen@sydney.edu.au



http://orcid.org/0000-0002-9698-6198
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-022-03950-y&domain=pdf

Deen et al. BMIC Psychiatry (2022) 22:329

criteria for PTSD diagnosis will still experience post-
traumatic stress symptoms of some kind [4]. PTSD is
characterised by the re-experiencing of a traumatic event
in one’s mind and body through intrusive flashbacks or
nightmares, hypervigilance towards threat cues in one’s
internal and external environment, cognitive and behav-
ioural avoidance of threat, and negative changes in cog-
nition and mood following exposure to a potentially
traumatic event [4].

Research into how best to prevent and treat PTSD is
ongoing and there remains significant room for improv-
ing outcomes for people exposed to potentially trau-
matic events [5]. For example, although rates are highly
variable across studies, upwards of 70% of participants
in studies examining the most highly recommended evi-
dence-based treatments for PTSD have been shown to
retain their PTSD diagnosis following treatment [6, 7]. It
has also been estimated that approximately 18% of par-
ticipants, on average, will drop out of these treatments
before completing all components [5].

Recent refinements to psychotherapeutic treatments
for PTSD incorporate mindfulness practice as a core
component. Mindfulness refers to a mind state that
directs attention to the present moment, rather than
fixating on thoughts of past and future. It also applies a
nonjudgmental and accepting lens to all phenomena that
make up the present moment such as the physical envi-
ronment, thoughts, emotions, and bodily sensations [8].
Research indicates levels of trait mindfulness, that is, a
person’s natural capacity to pay attention and maintain
attention to the present moment with a nonjudgmental
attitude in their daily life, differ in the human popula-
tion [9]. Research also indicates trait mindfulness is not
fixed and that an individual’s capacity for being mindful
in daily life can be strengthened through regular mind-
fulness practice, that is, the practice of actively directing
one’s attention to the present moment in an open and
nonjudgmental way [9]. Studies have shown that higher
levels of trait mindfulness are associated with being
more resilient to the psychological effects of trauma
[10-14]. Further studies examining mindfulness prac-
tice have shown that it can facilitate faster recovery from
post-trauma psychopathology [6] and pre-emptively
strengthen psychological resilience in populations that
are frequently exposed to acute and chronic stress [15,
16].

Despite increasing interest in the association between
trait mindfulness and reduced trauma vulnerability,
and the use of mindfulness in the latest interventions
for PTSD, few studies have examined the mechanisms
through which mindfulness may reduce vulnerability to
post-trauma psychopathology [12, 17-20]. Understand-
ing the mechanisms of action for any psychological
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intervention is important for improving its efficacy and
efficiency, as this knowledge allows its most essential
elements to be identified, refined, and better integrated
with other interventions that may affect complimentary
mechanisms of change. An appropriate starting point in
this line of enquiry is to first identify what mechanisms
might explain the apparent natural association between
trait mindfulness and reduced vulnerability to the psy-
chological effects of trauma in cross-sectional surveys
among the general population prior to conducting more
intensive experimental studies that manipulate trait
mindfulness through therapeutic intervention.

One candidate mechanism for explaining the associa-
tion between being naturally more mindful and reduced
vulnerability to post-trauma psychopathology not yet
examined in the literature is negative interpretation bias.
Interpretation bias refers to the tendency to interpret
ambiguous or neutral information as negative or threat-
ening [21]. Having a strong interpretation bias can lead
individuals to frequently overestimate the presence of
threat in daily life, experience excessive negative affect,
avoid or withdraw from fulfilling activities in daily life,
and experience mental health conditions such as anxiety
and depression [22]. Interpretation bias is theoretically
a good candidate for mediating the association between
mindfulness and reduced trauma vulnerability as it has
been associated with both constructs in the literature.

For example, interpretation bias has been implicated
in the development and maintenance of mental health
conditions associated with traumatic experiences such
as PTSD, depression, and anxiety [23—25]. Most notably,
Ehlers and Clarks’ [25] comprehensive and influential
cognitive model of PTSD theorises that PTSD develops
in those who interpret potentially traumatic events and
their initial reactions to these events, such as intrusions
and negative emotions, as signs of ongoing threat rather
than time-limited events that no longer pose a threat in
the present moment. The model theorises that people
experience this ongoing sense of current threat in the
form of intrusions, hyperarousal, and high emotionality
long after the initial trauma, and attempt to reduce these
experiences by doing things such as avoiding stimuli
that might trigger memory of the trauma, ruminating
over the trauma to avoid future traumas, and suppress-
ing thoughts and emotions linked to the trauma. It is
theorised that these control strategies ironically exacer-
bate PTSD symptoms by preventing individuals from re-
appraising the meaning of their trauma experience.

This theoretical involvement of interpretation bias
in PTSD is supported by empirical evidence. Most
research in this area has examined the explicit negative
post-trauma cognitions that can result from a threaten-
ing interpretation of the trauma and its sequelae, such as
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‘the world is a dangerous place’ or ‘I have permanently
changed for the worse;, and has documented a positive
association between these cognitions and PTSD symp-
tomatology and severity [26-32]. While fewer studies
have examined interpretation bias directly, these is some
evidence of its involvement in PTSD. One study using a
trauma-related sentence completion task among a sam-
ple of combat veterans found evidence of interpretation
bias being higher in those who had a diagnosis of PTSD
compared to those who did not [33]. Another study of a
trauma-exposed sample found that those with a diagnosis
of PTSD displayed a delayed response when required to
inhibit threat interpretations of homographs, consistent
with interpretation bias, compared to those who did not
have a diagnosis of PTSD [34]. Another study showed a
sample of trauma-exposed participants incomplete sen-
tences on a computer screen that were then completed
with words that caused the meaning of the sentence to
be either neutral, threatening, or non-sensible [35]. The
researchers asked participants to report whether they
found the sentences sensible and collected electroen-
cephalography (EEG) data to reveal to what degree dif-
ferent endings were consistent or inconsistent with
participants’ expectations. Participants with PTSD were
more likely than those without PTSD to expect threaten-
ing sentence endings and consider them sensible.
Interpretation bias is also theoretically linked to mind-
fulness, given mindfulness involves applying a nonjudg-
mental lens to one’s present moment experience and is
theorised to produce more veridical perceptions of exter-
nal and internal events that are less influenced by prior
beliefs and learned associations [36—38]. Though empiri-
cal research into the potential links between mindfulness
and interpretation bias is still in its infancy, studies have
demonstrated a negative association between mindful-
ness and interpretation bias (e.g., [39—41]). Two of these
studies also examined the extent to which interpretation
bias might mediate the association between trait mind-
fulness and symptoms of psychopathology. Mayer et al.
[41] found that interpretation bias partially mediated a
negative association between trait mindfulness and meas-
ures of anxiety and depression. Specifically, they found
that participants who scored lower on trait mindfulness
tended to report higher levels of anxiety and depression
and that this tendency was partly explained by these par-
ticipants displaying stronger interpretation bias. While
promising, this pattern of results has not been found
consistently. Hoge et al. [39] measured the association
between trait mindfulness, interpretation bias and symp-
toms of Generalised Anxiety Disorder (GAD) before and
after an eight-week Mindfulness-based Stress Reduction
intervention. Contrary to Mayer et al. [41], Hoge et al.
[39] did not find an association between baseline levels
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of trait mindfulness and interpretation bias. Additionally,
although the mindfulness intervention increased levels
of trait mindfulness, decreased interpretation bias, and
decreased symptoms of GAD, they did not find evidence
of interpretation bias mediating the association between
changes in trait mindfulness and symptoms of GAD.
These mixed results emphasize the need to clarify the
potential relationships not only between mindfulness and
interpretation bias, but also between these constructs
and different forms of psychopathology.

The present study aimed to investigate the associa-
tions between trait mindfulness, interpretation bias, and
PTSD symptomatology in a trauma-exposed sample. It
was hypothesised that interpretation bias would medi-
ate a negative association between trait mindfulness and
symptoms of post-trauma psychopathology. Trait mind-
fulness, interpretation bias and symptoms of PTSD were
assessed cross-sectionally in a sample of adults who had
been exposed to at least one potentially traumatic event
in their lifetime. A mediation model was predicted such
that higher levels of trait mindfulness would be associ-
ated with lower PTSD symptom severity, and interpreta-
tion bias would at least partially explain this association.

Method

Participants

Participants were 133 undergraduate students who
reported having been exposed to at least one poten-
tially traumatic event on a self-report questionnaire
assessing lifetime exposure to potentially traumatic
events. The sample consisted of 103 female (77%),
29 male (22%) and 1 non-binary (1%) students with
a mean age of 20.54 years (SD=4.04, range 18-48).
Most participants (68%) had been exposed to more
than one type of potentially traumatic event and the
mean number of types of potentially traumatic events
participants had been exposed to was 2.59 (SD=1.74,
range 1-8). The mean number of years that had passed
since participants’ self-rated “most troublesome”
potentially traumatic event, was 6.3 years (SD=6.05,
range < 12 months — 29 years).

Measures

The Traumatic Events Questionnaire (TEQ) [42] meas-
ured lifetime exposure to potentially traumatic events.
The TEQ is an eleven item self-report questionnaire that
assesses lifetime exposure to potentially traumatic events
including both interpersonal events, such as being a vic-
tim of physical or sexual abuse, and non-interpersonal
events, such as experiencing a natural disaster or car
accident. Participants are asked to answer “yes” or “no”
to indicate whether they have been exposed to each of
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the potentially traumatic events. The last two items on
the TEQ give respondents the opportunity to report any
other potentially traumatic events that are not speci-
fied in the questionnaire or that they “feel they can't tell
about” The test—retest reliability of the TEQ for specific
events has been shown to range from r=0.72 to r=1.00
[42].

The Post-Traumatic Stress Disorder Checklist — Civil-
ian version (PCL-C) [43, 44] measured PTSD symptoms.
The PCL-C is a self-report scale comprised of 17 items
that assess symptoms of PTSD specified in the Diagnos-
tic & Statistical Manual of Mental Disorders — 4" Edition
(DSM-1V). We used the PCL-C to allow direct compari-
son with previous research [24], and it also has high con-
cordance with the newer PCL-5 (e.g. [45]). Respondents
rate how much they have been bothered by each symp-
tom on the PCL-C in the past month on a five-point
Likert scale (1="not at all’; 5="extremely”). Scores on
all items are summed to calculate a total symptom sever-
ity score (range=17-85), where higher scores indicate
greater symptom severity. The scale demonstrates strong
test—retest reliability, internal consistency, conver-
gent validity, and diagnostic utility [44, 46]. The PCL-C
demonstrated very good reliability in the present study
(Cronbach’s alpha=0.93).

The Five Facet Mindfulness Questionnaire — Short
Form (FFMQ-SF) [47] measured trait mindfulness.
The FFMQ-SF is a 24-item self-report questionnaire
that examines five core facets of mindfulness including
observing, describing, acting with awareness, non-judg-
ing, and non-reactivity to inner experience. Participants
rate how frequently or infrequently they have had each
experience listed in the FFMQ-SF, in the last month, on a
five-point scale (1 ="never or very rarely’, 5="“very often
or always true”). A total FFMQ-SF score is calculated
(range =24-120), where higher scores indicate higher
trait mindfulness. The FFMQ-SF has demonstrated good
internal consistency as well as strong convergent, discri-
minant and criterion validity in a sample of Dutch adults
with clinically relevant symptoms of depression and anxi-
ety [47]. The original 39-item FFMQ has also been vali-
dated in a sample of Australian adults [48]. The FFMQ-SF
demonstrated good reliability in the present study (Cron-
bach’s alpha=0.79).

The interpretation bias recognition task (IBRT; [49])
was used to measure general negative interpretation bias.
The task consisted of eight general ambiguous threat sce-
narios that have been used in previous studies (e.g., [50]).
These scenarios, shown in Supplementary File 1, featured
a range of everyday hypothetical situations that had the
potential to be interpreted as threatening to physical and
psychological wellbeing. Interpretation of general rather
trauma-specific scenarios was assessed for two reasons.
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Firstly, this allowed a broad and diverse trauma-exposed
sample to be examined. Secondly, this enabled the study
to investigate whether it is a general capacity to view life
experiences through a nonjudgmental lens that protects
naturally more mindful individuals from developing
PTSD following exposure to potentially traumatic events.
It was theorised that it is this general capacity, that theo-
retically precedes an individual’s experience of potentially
traumatic events, that makes them less likely to interpret
these events and their sequalae in threatening ways, and
thereby less likely to develop PTSD.

At the start of the IBRT, participants are informed
that they will next complete a word completion task that
requires them to read short scenarios on screen, com-
plete an incomplete word at the end of the last sentence
in each scenario, and answer a comprehension question
about each scenario to check their understanding. A sce-
nario is then shown on screen with an incomplete word
at the end of the final sentence (e.g. You decide that you
must start to exercise more. For the next week you take a
little more exercise each day. After several weeks, you are
running further and decide to see how far you can push
yourself, when you notice your breathing is "la-our-").
After pressing spacebar, participants are presented with
a text box into which they type the word (e.g. “laboured”).
After completing the incomplete word, participants are
then asked a comprehension question about the sce-
nario to ensure they have read the scenario (e.g., “Have
you been exercising for several weeks?"). After complet-
ing the word fragments and comprehension questions for
all eight randomly presented scenarios, participants are
then presented with instructions for a surprise memory
task. Specifically, participants are informed that they will
be presented with four sentences describing the scenarios
they had read in the previous task and asked to indicate
how similar in meaning the sentences were to the original
scenario. Four interpretations of each scenario are then
shown together on screen, along with the scenario title.
Both the scenarios in the task and the four interpreta-
tions for each scenario are presented in random order.
These include a benign interpretation (e.g. “Running fur-
ther than usual you have to breathe harder and deeper”),
a negative or threatening interpretation disambiguation
(e.g. “Pushing yourself too hard you cannot get enough
air and feel dizzy”), a positive foil (e.g. “Pushing yourself
more than usual you feel your running is much easier”),
and a negative foil (e.g. “You push yourself so hard you
strain a muscle and hurt yourself”). Participants rate
how similar they think each is to the original scenario
on 4-point Likert scales (1="“very dissimilar’, 4="very
similar”). See Supplementary File 2 for screenshots of the
interpretation bias task instructions.
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An interpretation bias index is computed by subtract-
ing the mean of similarity ratings for the benign inter-
pretations from the mean of similarity ratings for the
negative interpretations. Higher index scores indicate a
greater tendency to negatively interpret ambiguous sce-
narios, i.e., greater interpretation bias. The reliability of
the similarity ratings for each of the four interpretations
in the IBRT ranged between poor and good (Cronbach’s
alpha=0.59, 0.55, 0.64, and 0.69, for benign interpreta-
tion, negative interpretation, positive foil, negative foil,
respectively).

Procedure
Data were collected through a one-hour web-based study
using the online research software Inquisit Web (Mil-
lisecond Software, Seattle, WA, USA). Participants were
recruited to the study via the University of Sydney Psy-
chology Research Participation System and received
course credit for their participation. Participants com-
pleted a battery of questionnaires and cognitive measures
as part of a larger project conducted under the Cognition
and Emotion Research Collaboration Initiative (CERCI).
The study was conducted under reciprocal ethics
approval granted by the University of Western Australia
Human Research Ethics board (RA/4/1/5243). Informed
consent to participate in the study was obtained in online
written form from all individual participants.
Participants first completed demographic questions
about characteristics such as age and gender, before fill-
ing in the TEQ. Participants were then asked to identify
the traumatic event they reported on the TEQ using one
or two words. If they had reported more than one event
on the TEQ, participants were asked to choose the one
that was “most troublesome” to them at the current
time. Participants then completed the PCL-C in which
they were instructed to read “a list of problems and
complaints that people sometimes have in response to
stressful life experiences” and rate how much they had
been “bothered by” each problem or complaint in the
past month. Participants were instructed to think about
the event they had identified in their previous answer
when filling in the PCL-C, i.e., the single event they had
selected on the TEQ or the “most troublesome” event out
of those they had selected on the TEQ. Participants then
completed the FFMQ-SF before the IBRT.

Data analyses

Data were inspected for normality, linearity, homo-
scedasticity, and influential cases. In line with Mayer
et al. [41], influentiality was assessed with the crite-
rion of Cook’s distance greater than 1 (e.g., [51]), where
none of the cases exceeded the threshold (i.e., maxi-
mum=0.25). Final data is available in Supplementary
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File 3. Correlations and independent samples t-tests were
calculated to assess associations between the primary
study variables and covariates. A simple mediation anal-
ysis using ordinary least squares path analysis was then
computed using the PROCESS macro [52] in IBM SPSS
Statistics 26 to test the hypothesis that interpretation bias
mediates the negative relationship between trait mind-
fulness and symptoms of PTSD. Gender, age, exposure
to interpersonal trauma and number of potentially trau-
matic events exposed to were included as covariates in
the model as these are identified risk factors for develop-
ing PTSD following exposure to a potentially traumatic
event [4, 53-55]. Interpersonal trauma items on the TEQ
included being the victim of a violent crime such as rape,
robbery, or assault, being the victim of child physical or
sexual abuse, experiencing unwanted sexual experiences
that involved the threat or use of force as an adult, and
being subject to physical or other abuse in a relationship
as an adult.

Results

Descriptive statistics and associations between study
variables

General descriptive statistics and correlations between
primary study variables are summarised in Table 1.
Results on the FFMQ-SF indicated an overall moderate
level of trait mindfulness in the sample with some vari-
ation. Results on the PCL-C indicated a high degree of
variability in PTSD symptom severity. A total score of
44 is considered indicative of a probable diagnosis of
PTSD among non-military populations, with a clinical
interview required to confirm a diagnosis [56]. Almost
half the current sample (47%) scored 44 or above. Expo-
sure to more types of potentially traumatic experiences
(r(131)=0.40, p<0.01) and exposure to potentially trau-
matic interpersonal experiences (£(132) =-4.05, p <0.001)
were positively associated with post-trauma symptoms,
whereas trait mindfulness was negatively associated with
post-trauma symptoms (r(131)=-0.34, p<0.01). Expo-
sure to more potentially traumatic events was positively
associated with exposure to one or more potentially
traumatic interpersonal events (£(132) =-7.35, p<0.001).

Table 1 General descriptive statistics and correlations between
primary study variables

M SD Range (min, max) 1 2
1.FFMQ-SF*  61.23 927 38,87
2.18° 0.05 050  -1.75,1.25 -03
3. PCLCE 4117 1561 17,81 -34" 07

N=133; **p<.01; °Five Facet Mindfulness Questionnaire-short form;
bInterpretation Bias; “Post Traumatic Stress Disorder Checklist — Civilian Version
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This was to be expected given exposure to more poten-
tially traumatic events increases one’s chances of having
been exposed to a potentially traumatic event of an inter-
personal nature. No other significant associations were
observed between variables.

Does interpretation bias mediate the relation between trait
mindfulness and PTSD symptoms?

Regression coefficients of the mediation analysis are dis-
played in Fig. 1. Trait mindfulness, interpretation bias,
and the covariates, gender, age, exposure to interpersonal
trauma, and number of types of potentially traumatic
events, together accounted for 29% of the variance in
PTSD symptoms [F(6,126)=8.68, p<0.001]. There was
a significant total effect of trait mindfulness on PTSD
symptoms (p<0.001). The indirect effect of trait mind-
fulness on PTSD symptoms through interpretation bias
was not significant [BCa CI [-0.04, 0.03)]. Trait mind-
fulness was not a significant predictor of interpretation
bias (p>0.1) and interpretation bias was not a signifi-
cant predictor of PTSD symptoms (p>0.1). Among the
covariates included in the model, the only construct to
significantly predict PTSD symptoms was the number
of types of potentially traumatic events participants had
been exposed to (b=2.77, p=0.001). Age, gender, and
exposure to an interpersonal potentially traumatic event
did not significantly predict PTSD symptoms [56=0.06,
p=0.85 b=037, p=0.90; b=4.73, p=0.10, respec-
tively]. The mediation analysis was repeated a) control-
ling for the number of years that had passed since each
participant’s exposure to the potentially traumatic event
they reported for the PCL-C, and b) with all covariates
removed. The effects did not change with these changes
to the covariates.
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Discussion
This study aimed to investigate possible mechanisms
involved in symptoms of psychopathology following a
potentially traumatic event, to ultimately advance the
prevention and treatment of these symptoms. It was the
first to investigate whether differences in interpreta-
tion bias account for why people who are more mindful
experience less severe post-trauma psychopathology.
Using a cross-sectional design in a sample of under-
graduate students who had experienced at least one
potentially traumatic event, a significant association
was found between greater trait mindfulness and lower
PTSD symptom severity. This association was not,
however, mediated by interpretation bias, and thus the
study’s central hypothesis was not supported. The study
also did not find evidence of an association between
trait mindfulness and interpretation bias, nor between
interpretation bias and post-trauma psychopathology.
The negative association between trait mindfulness
and post-trauma symptoms is consistent with previous
research suggesting that being more mindful may confer
a buffer to the psychological effects of trauma [10-14].
This finding provides further support for the ongoing
inclusion of mindfulness in PTSD prevention and treat-
ment research. In the absence of significant mediation
by interpretation bias, other mechanisms may better
account for the link between mindfulness and reduced
trauma symptoms severity. Several mechanisms have
partly explained this association in prior literature. These
include lower levels of cognitive fusion, that is, the ten-
dency to identify with one’s thoughts and feelings [12],
higher levels of cognitive reappraisal of the traumatic
event, that is, the act of consciously changing one’s inter-
pretation of an event to be more neutral or positive [18],
lower levels of experiential avoidance, that is, the ten-
dency to avoid experiencing uncomfortable thoughts,

b=-0.0006, p=.90

Negative
interpretation bias

b=-2.16,p=37

Trait mindfulness )

=( PTSD symptoms

effect is a BCa bootstrapped Cl based on 5000 samples

Direct effect, b = -0.56, p <.001

Indirect effect, b = 0.001, 95% CI [-0.04, 0.03]
Fig. 1 Model of trait mindfulness as a predictor of PTSD symptoms, mediated by interpretation bias. Note: The confidence interval for the indirect
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emotions, bodily sensations, and memories [17], and
lower levels of expressive suppression, that is, the act of
consciously inhibiting one’s automatic emotional expres-
sions in an attempt to suppress uncomfortable emotions
[18].

Taken together, the results of the current study and
previous literature may indicate people who are more
mindful show less severe post-trauma psychopathol-
ogy not because they are less likely to initially interpret
ambiguous or neutral information as threatening but
instead because they are more likely to cognitively defuse
from and challenge threatening interpretations of life
experiences. Given the overall paucity of studies that
have examined these mechanisms however, and the pre-
dominance of studies utilising cross-sectional designs, a
greater number of studies utilising longitudinal designs
are needed to confirm causal relationships between
mindfulness, trauma symptoms and each of these mecha-
nisms. Additionally, all studies conducted so far have
examined only one or two mediators in any single media-
tion analysis, highlighting the need for further studies to
examine more mediators in multiple mediator models so
that the relative importance of each mechanism can be
assessed.

The low and statistically non-significant association
between trait mindfulness and interpretation bias found
in the present study was contrary to the theoretical links
between these constructs [36—38] and a prior study that
documented an association between higher levels of trait
mindfulness and lower levels of interpretation bias [41].
It was, however, consistent with another study that did
not replicate this association [39]. The differing results of
Mayer et al. [41], Hoge et al. [39], and the current study
may point to a difference in the relationship between trait
mindfulness and interpretation bias in different popula-
tions. Specifically, it could be that higher levels of trait
mindfulness are associated with lower levels of inter-
pretation bias in general populations, such as that sam-
pled by Mayer et al. [41], but not in those experiencing
significant mental health problems, such as that sampled
by Hoge et al. [39], nor in those who have been exposed
to one or more potentially traumatic events, such as that
examined in the current study. Further studies compar-
ing associations between trait mindfulness and interpre-
tation bias in clinical, nonclinical, trauma exposed, and
non-trauma exposed samples are needed to clarify the
relationship between these constructs in these varying
populations.

Another explanation could be that these studies pro-
duced different results due to differences in the way they
each measured interpretation bias. In the only study to
observe a mediating effect of interpretation bias, Mayer
et al. [41] examined interpretation bias using ambiguous
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scenarios that were designed to assess interpretation
biases evident in anxiety and depression. While some
of these scenarios share similarity with those utilised in
the current study (e.g., “You wake up in the middle of the
night because of a loud noise. What is going through your
mind?”; response options: “Probably it’s something out-
side or at the neighbour’s” “Oh no, there’s an intruder!”),
most posed less severe threats to physical and psycho-
logical wellbeing (e.g., “You are giving a presentation
and notice two persons laughing. What is going through
your mind?’; response options: “They are having fun time
together” “They are laughing about me”). It may be that
a milder level of interpretation bias is able to be detected
with this task than the IBRT used in the present study.
It is however also worth noting that Mayer et al. used
an assessment task that appears susceptible to demand
or response bias effects, as the two response options
are presented immediately after the scenario. For both
the IBRT used in the present study, and the homophone
priming task used by Hoge et al. [39], response options
are not presented immediately after each scenario, and
are therefore less likely to be susceptible to immediate
response bias. However, the IBRT was presented after
questionnaires in the present study, and therefore may
have been susceptible to a priming effect. Given that only
a single study has shown such a mediating effect, the
other null fundings suggest that it will be important to
replicate such a finding using a robust interpretation bias
measure, and until such time this potential relationship
may be regarded with caution.

The weak and statistically non-significant association
between interpretation bias and PTSD symptomatol-
ogy was also contrary to theoretical models of PTSD
that incorporate interpretation bias as a causal and per-
petuating factor [24-29, 31, 32]. It was also contrary to
the results of prior studies that have documented higher
levels of interpretation bias in individuals who develop
PTSD following exposure to a potentially traumatic event
compared to those who do not develop PTSD [33-35].
It should be noted, however, that these studies exam-
ined trauma-specific interpretation bias in individu-
als exposed to the same or similar trauma, whereas the
current study examined general interpretation bias in a
sample of individuals who had been exposed to diversely
different traumas. For example, the interpretation bias
sentence completion task used by Kimble et al. [33] pre-
sented combat veterans with sentences that could be
completed with either non-military related words that
made the sentences non-threatening or military-related
words that made the sentences indicate the presence of a
military combat threat. Thus, it could be that a relation-
ship exists between trauma-specific interpretation bias
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and PTSD but not general negative interpretation bias
and PTSD.

These studies also examined differences between
groups of people who did and did not meet criteria for
a diagnosis of PTSD. The current study instead exam-
ined variations in PTSD symptomatology among a non-
clinical sample. Although almost half the current sample
(47%) scored at or above the threshold for a probable
diagnosis of PTSD, unlike in the other studies, there was
no clinical interview conducted to confirm this diagno-
sis. Thus, it could be that there is an association between
general interpretation bias and PTSD symptomatology,
however this only holds in clinical samples. It should
also be noted that these studies examined between group
differences in relatively small samples and so require
further replication among more robust samples to sub-
stantiate their findings. To further clarify the relationship
between interpretation bias and trauma symptoms, it is
recommended that future studies examine both trauma-
specific interpretation bias and general interpretation
bias among robust trauma-exposed samples that include
both people with and without clinically significant PTSD
symptomatology. It is possible that PTSD-specific inter-
pretation bias may show associations with higher levels
of PTSD compared to general negative interpretation.
However, while some cognitive biases (e.g. biased atten-
tion) are known to be highly specific, biased interpreta-
tion is often observed to be generally negative rather than
associated with condition-specific information [57, 58]. It
is also recommended that these studies assess trait mind-
fulness in addition to different forms of interpretation
bias to determine whether the link between mindfulness
and trauma symptoms may be partly explained by more
trauma-specific interpretation bias rather than the gen-
eral interpretation bias assessed in the current study.

It should also be recognised that we cannot rule out
the possibility that the present study may have failed to
detect small associations between interpretation bias and
the two other primary study variables, mindfulness, and
PTSD symptom severity, due to being underpowered.
Our sample size was, however, similar to Mayer et al’s
[41]. It is also possible that the low reliability of the IBRT
may have impacted on the findings of the present study.
It is important to consider how low reliability in cognitive
tasks [59], such as the IBRT, may limit the ability to test
constructs of interest, such as interpretation bias. None-
theless, cognitive processes themselves can be inher-
ently variable [60], and further work to differentiate task
vs construct unreliability is essential. The IBRT has been
successfully employed in prior studies where it demon-
strated a similar level of reliability [50, 61]. Finally, the
cross-sectional nature of the present study limits conclu-
sions that can be drawn about directionality. Further tests
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of mediation over time would help to confirm whether
mindfulness does buffer against trauma symptoms, as
well as the mechanisms through which it may work.

Conclusion

Improving our understanding of the mechanisms
involved in buffering against trauma symptoms follow-
ing a potentially traumatic event, and the treatment of
post-traumatic stress symptoms is crucial for improv-
ing prevention and treatment interventions for PTSD,
a condition that affects approximately 1 in 10 people
exposed to potentially traumatic events. The present
study was the first to assess the degree to which interpre-
tation bias mediates the association already identified in
the literature between being more mindful and showing
less severe post-trauma psychopathology. The study pro-
vided further evidence of a negative association between
trait mindfulness and PTSD symptoms, however did not
find evidence to support the hypothesis that variation in
interpretation bias partly accounts for this effect.
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