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Abstract

Comorbid depression is known to contribute to the maintenance of posttraumatic stress disorder (PTSD) including distressing
intrusive trauma memories. It is theorised that depression is a risk factor for persistent PTSD through preventing optimal habituation
of distress provoked by trauma memories and reminders, but the underlying cognitive mechanisms responsible are uncertain. The
present study investigated trauma-related rumination as a possible mediator for the effect of depression on trauma intrusions.
Participants received a low mood induction or control procedure. Following viewing an analogue trauma film, frequency of
film-related intrusions and associated distress levels were measured and at 1-week follow-up. Between the two occasions, participants
rated their levels of rumination about the film. Existing depression symptoms but not induced momentary sad mood predicted
frequency of film intrusions and associated distress at 1-week follow-up. Some evidence was found that ruminative trauma
processing mediated the relationship between baseline depressive symptoms and later intrusion frequency and associated distress.
Future research is warranted to better understand the role of rumination in the depression–intrusion relationship, which may shed
light on the clinical applicability of rumination-targeted intervention for PTSD and comorbid depression.
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Posttraumatic stress disorder (PTSD) is often comorbid with

clinical depression with average reported prevalence rates of

approximately 50% for major depressive disorder (e.g.,

Blanchard, Buckley, Hickling, & Taylor, 1998; Kessler,

Sonnega, Bromet, Hughes, & Nelson, 1995). According to

emotional processing theory, depression contributes to sub-

optimal recovery from PTSD by reducing one’s capacity for

habituation of anxiety to the trauma memory and cues,

resulting in less successful new (adaptive) learning (Foa &

Kozak, 1986). The theory further posits several reasons for

the negative impact of depression, including: excessively

diminished reactivity or increased responsiveness to fear,

reduced distress intolerance, heightened self-perceptions of

ineffectiveness or helplessness, and unhelpful beliefs about

ability to cope with fear (Foa & Kozak, 1986). In clinical

research, prior depression has been shown to increase the

risk of developing PTSD upon trauma exposure (Breslau,

Davis, Peterson, & Schultz, 1997, 2000; Shalev et al., 1998)

and a trend for those with comorbid depression to be more

likely to retain their PTSD diagnosis over time (Shalev et al.,

1998). Comorbid depression cases are also associated with

greater PTSD symptom severity (Nixon, Resick, & Nishith,

2004). In relation to intrusive distressing recollection of

trauma, the hallmark symptom of PTSD (American

Psychiatric Association, 2013), severity of depression has

been shown to positively correlate with frequency of intru-

sions (Brewin, Hunter, Carroll, & Tata, 1996; Kuyken &

Brewin, 1994). However, little is known about the mecha-

nisms by which depression might lead to the persistence of

PTSD, or of relevance to the present study, distressing

posttrauma intrusions.

According to information processing theories of PTSD, the

persistence of intrusive re-experiencing (and other symp-

toms) occurs as a result of dysfunctional processing of the

traumatic event and/or its consequences (e.g., Brewin,

Dalgleish, & Joseph, 1996; Ehlers & Clark, 2000; Foa &

Kozak, 1986). Further, the theories share a view that certain

cognitive styles make processing more dysfunctional. Such

styles may reflect strategies employed by victims of a trau-

matic event to attempt to reduce intrusive re-experiencing

and associated emotional distress, and may represent an

emotion regulation strategy (Ehlers & Steil, 1995). Accord-

ingly, because depression maintains posttrauma intrusions,

as argued below, it is reasonable to expect that certain
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cognitive coping strategies employed by individuals with

depression enhance dysfunctional information processing of

the trauma memory, thereby resulting in persistent trauma

intrusions.

One candidate dysfunctional cognitive strategy that may

explain how depression affects posttrauma intrusion is rumi-

nation, commonly defined as repetitive thinking about past

negative experiences and negative mood (Nolen-Hoeksema,

1991; Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008).

Trauma-related rumination in PTSD sufferers is a common

cognitive strategy in response to and to make sense of the

causes and consequences of the trauma (Ehlers & Clark,

2000), and levels of trauma-related rumination are thought

of as a marker of PTSD symptom severity (Ehlers & Steil,

1995). However, the degree to which it is maladaptive differs

depending on the way individuals ruminate (Watkins,

2008). Rumination is commonly classified into two types

depending on its processes and consequences, namely reflec-

tive pondering and brooding. While reflective pondering is

relatively adaptive as it is seen as a method likely to lead to

finding solutions to a troubling situation (Martin & Tesser,

1996), brooding is considered maladaptive due to a con-

tinual focus on negative or emotional aspects of the situation

without focusing on features of the situation or behaviours

that are amenable to change (Joormann, Dkane, & Gotlib,

2006). Of these types, it is the brooding rumination that

characterises cognitive response to negative events typically

employed by people with depression (see Ehring & Watkins,

2008; Nolen-Hoeksema et al., 2008, for review). It thus

follows that depression may be a risk factor for persistence of

PTSD via facilitation of maladaptive rumination, assuming

that this type of rumination does have a detrimental effect on

posttrauma adjustment.

Theoretically, the harmful effect of rumination on PTSD/

intrusions has been speculated by the cognitive model of

PTSD (Ehlers & Clark, 2000; Ehlers & Steil, 1995). First,

rumination serves as a form of cognitive avoidance, interfer-

ing with the formation of a more complete trauma memory.

Dwelling on negative issues related to the trauma but not

thinking actively about the traumatic experience itself

hinders the emotional processing of the trauma (Ehring,

Fuchs, & Klasener, 2009; Foa & Kozak, 1986). This proposal

is in line with a finding that occurrence of ‘why’ and ‘what

if’ type questions by trauma survivors predicted later PTSD

severity (Michael, Halligan, Clark, & Ehlers, 2007). Second,

rumination strengthens problematic appraisals of trauma

and its meaning, and prevents them from being replaced

with more adaptive appraisals. This suggestion corresponds

with empirical findings that rumination is associated with

more negative appraisals of situations, and a tendency to

attend to and remember negative information rather than

positive information (see Nolen-Hoeksema et al., 2008, for

review). Finally, rumination provides internal retrieval cues

for memories of a traumatic event, which in turn increases

intrusions. This proposal is in agreement with a finding that

in PTSD sufferers, rumination was a strong trigger for intru-

sions of a trauma scene (Birrer, Michael, & Munsch, 2007).

In line with the cognitive model (Ehlers & Clark, 2000),

clinical studies have shown that frequency of trauma-related

rumination was cross-sectionally correlated with PTSD

symptom severity (Evans, Ehlers, Mezey, & Clark, 2007; Steil

& Ehlers, 2000). Further, prospective research of trauma

survivors consistently found that frequency of rumination

was a predictor of PTSD symptom severity with medium to

large effect sizes (e.g., Ehlers, Mayou, & Bryant, 1998;

Murray, Ehlers, & Mayou, 2002). In contrast, direct manipu-

lations of rumination yielded somewhat mixed findings. In

Ball and Brewin (2012), moderate-high trait ruminators

who were instructed to ruminate in a maladaptive manner

after seeing a film of road traffic accidents later reported a

greater number of film-related intrusive memories than

no-task controls, suggesting a causal effect of rumination

on intrusive memories. However, other studies (Ehring,

Szeimies, & Schaffrick, 2009; Zetsche, Ehring, & Ehlers,

2009) found with unselected participants that ruminating

about an analogue traumatic film clip in the same manner

subsequently produced comparable numbers of film-related

intrusions as comparison participants.

As speculated by Ball and Brewin (2012), the inconsist-

ent findings might reflect that only individuals with exist-

ing ruminative tendency have an ability to engage in

posttrauma ruminative thinking on command in a way

that produces greater posttrauma intrusions. Therefore,

people with trait ruminative thinking style may be at

higher risk of developing intrusions upon trauma exposure

than non-habitual ruminators. As trait ruminative ten-

dency is known to contribute to greater depression severity

(e.g., Nolen-Hoeksema et al., 2008), high levels of depres-

sion can be seen as a risk factor for the maintenance of

posttrauma intrusions through its easily activated rumina-

tive mode of thinking. From this perspective, the mecha-

nism for the depression–intrusion relationship can be seen

as being the relatively easily triggered rumination after

trauma exposure maintaining posttraumatic intrusions in

individuals with depression (who are likely to already be

habitual ruminators).

Independent of trait depression and ruminative tendency,

the mood-as-input model of pathological repetitive thinking

(Meeten & Davey, 2011) offers an explanation of how tem-

porary low mood also causes rumination. Experimental

methods of mood induction have been widely used to test a

causal effect of emotions on cognitions (Eich, Ng, Macaulay,

Percy, & Grebneva, 2007). Hawksley and Davey (2010)

manipulated mood (negative or positive) and stop rule (‘as

many as can’ or ‘feel like continuing’) in unselected partici-

pants. During a rumination interview, participants were
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asked to think back to and respond to questions regarding a

past depressing experience. At this time, those in the ‘as

many as can’ group were instructed to participate in the

interview until they had completed exploring their depres-

sion, while those in the other condition were asked to

remain so long as they felt like continuing. The study found

that persistence at the interview was greatest in the low

mood group adopting ‘as many as can’ stop rule, suggesting

that induced transient low mood during ruminative mode of

processing caused the maintenance of rumination about

negative experiences. This has not been tested in the context

of trauma memory.

The effect of temporary low mood has also been found in

relation to posttrauma intrusions. Wilksch (2011) had par-

ticipants to watch an analogue trauma film clip and then

randomly allocated them to either sad mood or control con-

dition. In this sample, film-related intrusions in the sad

mood condition reduced at a slower rate over a week com-

pared with controls, suggesting a causal role of induced

momentary sad mood in the maintenance of distressing

trauma intrusions.

Taken together, depression and low mood appear to be risk

factors for the persistence of distressing trauma intrusions,

and as argued, trauma-related rumination is likely to play an

important role in this relationship. As discussed earlier, emo-

tional processing theory (Foa & Kozak, 1986) posits a role for

depression to interfere with habituation of anxiety in

response to trauma memory and cues but the reasons for this

do not explicitly include the role of rumination. While

Ehlers and Clark (2000) outline the role of rumination in the

persistence of PTSD, how this might be influenced by low

mood or depressed symptoms is not explained.

Utilising a film clip of fictional traumatic contents, the

current study sought to test the effect of induced low mood

and baseline depressive symptoms on trauma intrusions and

the mediating role of trauma-related rumination in the rela-

tionship between low mood/baseline depressive symptoms

and trauma intrusions. We employed two induced low mood

groups that were compared with the control group; in one

group, low mood was induced before viewing the film

because past research have shown that depression prior to

trauma exposure is a risk factor for the development of PTSD

(e.g., Breslau et al., 2000), implying a possibility that low

mood during trauma exposure prevents optimal processing;

the other group received the induction after viewing the film

given comorbid depression may contribute to the mainte-

nance of PTSD (Shalev et al., 1998), implying low mood may

affect posttrauma processing. Participants’ frequency of film-

related intrusions and associated distress levels were meas-

ured during 5-min monitoring tasks within the experimental

session as well as at 1-week follow-up. Levels of film-related

rumination were measured during the 1-week interval. In

line with past research (e.g., Ball & Brewin, 2012; Ehring,

Szeimies, et al., 2009), both intrusion frequency and

intrusion-related distress were measured. While frequency

of intrusions is commonly examined in analogue trauma

intrusions research (Holmes & Bourne, 2008), some

researchers suggest that it is particularly those intrusions

that are experienced as distressing that contribute to the

persistence of PTSD (Steil & Ehlers, 2000). Participants’

levels of trait ruminative tendency were also measured given

its close relationship with depression (e.g., Nolen-Hoeksema

et al., 2008) and with ruminative response to analogue

trauma (Ball & Brewin, 2012).

We had three main hypotheses. First, we predicted that

participants with higher baseline depressive symptom levels

would report more frequent intrusions of the trauma film

and greater associated distress at 1-week follow-up than

those with lower levels of depressive symptoms. Second,

participants who underwent a low mood induction (before

or after the film) would experience slower reductions in

their intrusions and associated distress over a week interval

than the control participants. Third, we predicted that

trauma-related rumination would mediate the relationship

between baseline depression/induced sad mood and trauma

intrusions and associated distress such that greater baseline

depression symptoms/induced sad mood would lead to

greater trauma-related rumination during the week follow-

ing viewing the trauma film, which in turn would lead to

more frequent and more distressing trauma intrusions at

1-week follow-up. We also expected that induced low mood

(before or after the film) would increase levels of trauma-

related rumination over a 1-week interval, and that baseline

levels of depression would be positively correlated with

levels of trauma-related rumination, and general (trait)

ruminative style.

METHOD

Participants

Participants were 90 university students. Individuals who

reported having a formal diagnosis of a mental health disor-

der (e.g., PTSD, depression, anxiety) were excluded. The

sample was predominantly female (67.8%) with a mean age

of 23.93 years (standard deviation = 6.86). Participants

received course credits or financial reimbursement

($AUD20).

Materials

Trauma film

Participants viewed an 8-min clip from the fictional French

film Irreversible, which contained graphic scenes of physical

and sexual violence. Previous experimental studies (e.g.,
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Nixon, Nehmy, & Seymour, 2007; Wilksch, 2011) had used

the same film to successfully induce intrusive experiences,

with trauma films an established method of studying intru-

sive phenomenon (Holmes & Bourne, 2008).

Mood induction

In the sad mood conditions, participants wrote down details

about a time in their life when they had felt sad, and then

listened to orchestral music of a classical genre (‘Russia

under the Mongolian Yoke’ from ‘Alexander Nevsky’ by

Sergei Prokofiev) while they continued to think about the

event that they had just written. The music piece has been

shown effective in inducing sad mood (Werner-Seidler &

Moulds, 2011). This procedure which combined both sad

mood-suggestive music and the autobiographical recall of a

sad mood-evoking event has been used successfully to

induce transient low mood (e.g., Eich et al., 2007;

Werner-Seidler & Moulds, 2011). The control group was

utilised to mitigate the possible effect of time and cognitive

load associated with the mood induction procedure on pro-

cessing of film-related memory. Specifically, participants in

the control condition went through the same procedure as

the sad mood groups but listened to another piece from

‘Alexander Nevsky’ by Sergei Prokofiev, and wrote about

preparing and eating their typical dinner. The music piece

was found to be neutral, relative to the sad music, as assessed

by mood ratings (M. L. Moulds, personal communication,

September 30, 2013). Participants reported how much they

felt sad on a rating scale ranging from 1 (not at all sad) to 10

(extremely sad) after the low mood induction or control task.

Measures

Film-related intrusions

Intrusive memory from the film clip was measured in 5-min

intrusion monitoring tasks. Participants were asked to think

about anything they wished but to indicate each time they

had a spontaneous visual image from the film by raising

their finger. The frequency of the intrusions was recorded by

the researcher. The 5-min monitoring intervals were con-

ducted after the trauma film (T1), after the mood manipu-

lation (or filler task) (T2), and at 1-week follow-up (T3).

Participants also rated how distressed they felt from the

memories using a single-item scale (where 1 = not at all to

10 = extremely distressed).

Trait rumination and film-related rumination

The Perseverative Thinking Questionnaire (PTQ; Ehring,

2007) was administered at baseline to measure participants’

trait levels of maladaptive rumination. Participants rated

each of 15 items on a scale ranging from 0 (never) to 4 (almost

always). The PTQ has good internal consistency with

Cronbach’s α ranging between .94 and .95 depending on

samples (Ehring et al., 2011). In the present study,

Cronbach’s α = .96.

The modified State version of the Perseverative Thinking

Questionnaire (PTQ-S) was used to measure the levels of

maladaptive rumination indexed to the film-related

memory. Internal consistency (Cronbach’s α) is reported to

be .89 (Zetsche et al., 2009). In the present study,

Cronbach’s αs = .96 (day 3) and .97 (day 7).

Baseline depression symptoms

The Depression subscale of the Depression Anxiety Stress

Scale (DASS-D; Lovibond & Lovibond, 1995), comprising 14

items, was used to measure an individual’s baseline depres-

sion symptoms. Participants responded according to how

much the statement applied to them over the past week

using a 4-point severity scale. The DASS-D possesses excel-

lent internal consistency with Cronbach’s α = .96 (Brown,

Chorpita, Korotitsch, & Barlow, 1997). In the present study,

Cronbach’s α = .94.

Prior trauma

The following well-established measures relating to prior

trauma were administered at baseline in the event that these

variables needed to be controlled in subsequent analyses.

The PTSD Checklist (PCL; Weathers, Litz, Herman, Huska, &

Keane, 1993) is a 17-item self-report checklist of PTSD

symptoms. Participants who reported that they had been

exposed to ‘trauma’ answered how often they had been

bothered by each symptom in the previous month on a

5-point severity scale. The Posttraumatic Cognitions Inven-

tory (PTCI; Foa, Ehlers, Clark, Tolin, & Orsillo, 1999) is a

36-item instrument used to assess participants’ baseline

trauma-related thoughts and appraisals, specifically, nega-

tive cognitions about the self, negative cognitions about the

world, and self-blame. Participants rated each item on a

7-point scale ranging from 1 (totally disagree) to 7 (totally

agree).

Procedure

Figure 1 exhibits a flow diagram summarising experimental

method and procedures. Following completion of the base-

line questionnaires (PCL, PTCI, DASS-D, and PTQ) and

mood rating, participants were randomly allocated to either

the sad mood induced before the film (sad before film

(SBF)), sad mood induced after the film (sad after film

(SAF)), or control condition. Before viewing, the film par-

ticipants in the SBF condition received sad mood induction,

after which they re-rated their mood and were then shown

the film. The SAF and control groups did not go through
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the mood induction/control procedure at this stage.

Following the film, all participants indicated how unpleas-

ant and distressing the film was, how much attention they

paid to the film, and rated their current mood. All partici-

pants then completed an intrusion monitoring task and

rated their intrusion-related distress (T1). Next, the SAF

and control groups received the sad mood induction or

control tasks, while the SBF group completed a filler task

utilising the control procedure. All participants again com-

pleted the intrusion monitoring task and rated their

intrusion-related distress (T2). Participants completed the

PTQ-S on the 3rd and 7th day following the experimental

session. At 1-week follow-up, participants completed the

final intrusion monitoring task and distress rating (T3).

RESULTS

A total of 81 participants completed both the initial and

follow-up sessions with 26, 26, and 29 in the SBF, SAF, and

control groups, respectively. Nine participants were not

included in analyses (either did not watch entire film clip or

did not complete follow-up). The groups did not significantly

differ in age, F(2, 78) = 0.82, p = .45, ηp
2 = .02; gender com-

positions, χ2(2, N = 81) = .31, p = .86, φc = .06; unpleasant-

ness of the film, F(2, 78) = 0.76, p = .47, ηp
2 = .02; perceived

distressing levels of the film, F(2, 78) = 0.42, p = .66,

ηp
2 = .01; and levels of attention paid to the film,

F(2, 78) = 0.89, p = .42, ηp
2 = .02. The groups were not

significantly different on the DASS-D, F(2, 78) = 1.20,

Participants complete PCL, PTCI, DASS-D, PTQ, and mood rating

Sad before 
film (SBF)

Participants view film, and then complete mood rating and film-related ratings

Participants receive mood 
induction, and then complete 

mood rating

First 5-min intrusion monitoring period conducted, and then intrusion-related distress rating completed (T1)

Sad after
film (SAF)

Control

SAF
Control task conducted, and 
then mood rating completed

SBF
Participants receive mood 

induction, and then 
complete mood rating

Control
Control task conducted, and 
then mood rating completed

Second 5-min intrusion monitoring period conducted, and then intrusion-related distress rating completed (T2)

Participants leave experimental session and complete PTQ-S on day 3 and day 7

Participants return after 1 week and final 5-min intrusion monitoring period conducted, and then intrusion-
related distress rating completed (T3) 

Participants debriefed

First mood induction

Experimental group allocation

Second mood induction

Figure 1 Flow diagram summarising experimental method and procedures. PCL = PTSD Checklist; PTCI = Posttraumatic Cognitions Inven-
tory; DASS-D = Depression subscale of the Depression Anxiety Stress Scale; PTQ = Perseverative Thinking Questionnaire; PTQ-S = State
version of the Perseverative Thinking Questionnaire.
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p = .31, ηp
2 = .03, and PTQ, F(2, 78) = 1.40, p = .25, ηp

2 = .04.

The groups did not significantly vary on whether they

reported any experience of prior trauma, χ2(2, N = 81) = .48,

p = .79, φc = .07; PCL, F(2, 57) = 1.43, p = .25, ηp
2 = .05; and

PTCI, F(2, 57) = 0.09, p = .92, ηp
2 = .003. Descriptive data are

reported in Table 1. The PCL and PTCI did not significantly

correlate with the dependent variables of interest consist-

ently across time and were not considered further (see

Table 2 for correlations).

Mood manipulation check

Table 3 summarises the descriptive data for sad mood ratings

by group and time. At baseline, a one-way analysis of

variance (ANOVA) showed the groups were not signifi-

cantly different from each other in their sadness ratings,

F(2, 78) = 0.43, p = .65, ηp
2 = .11. Manipulation checks were

conducted separately for the two sad groups due to the

different timings of mood induction for the groups. For the

SBF group, the increase in sadness scores following induc-

tion was significant, t(25) = 6.35, p < .001, with a mean dif-

ference of 2.04 (95% confidence interval (CI) 1.38, 2.70),

d = 1.82. For the SAF group, the change in sadness scores

from pre- to post-manipulation was compared against the

control condition with a mixed ANOVA that revealed a

significant group × time interaction on sadness ratings,

F(1, 53) = 4.97, p = .03, ηp
2 = .09. At post-manipulation, the

SAF group rated significantly higher on the sad mood rating

than the control group, t(53) = 3.19, p < .01, with a mean

difference of 2.04 (95% CI 0.76, 3.32), d = 0.86. Thus, the

sad mood manipulation appeared to have been effective.

Main results

Effects of induced sad mood

Table 4 summarises the descriptive data for intrusion fre-

quency, intrusion-related distress, and film-related rumina-

tion (PTQ-S) over the course of the experiment. Three

(group (SBF, SAF, control)) × 3 (time (T1, T2, T3)) mixed

ANOVAs were conducted to examine reduction of intrusions

and associated distress over the 1-week interval. Contrary to

prediction, the reduction in intrusion frequency in the two

sad conditions over time was not significantly slower com-

pared with the control condition, F(3.34, 130.06) = 0.56,

p = .66, ηp
2 = .01. This null result remained unchanged when

the two sad groups (no significant difference between them,

F(1.59, 76.66) = 0.97, p = .37, ηp
2 = .02) were collapsed

together to be compared with the control group, F(1.64,

129.34) = 0.07, p = .90, ηp
2 = .001. The same pattern of

findings across the three groups was observed when

Table 1 Demographic characteristics, film ratings, and baseline questionnaire scores by group

Sad before film Sad after film Control
(n = 26) (n = 26) (n = 29)

M (or n) SD (or %) M (or n) SD (or %) M (or n) SD (or %)

Demographics
Age 25.15 8.11 23.25 4.93 23.10 5.78
Female 17 65% 18 69% 18 62%

Film ratings
Distressing 7.81 1.36 8.27 1.80 7.93 2.33
Unpleasantness 8.50 1.45 9.00 1.20 8.83 1.73
Attention 7.81 1.20 7.62 1.53 8.10 1.37

Baseline questionnaires
DASS-D 4.54 4.98 5.35 6.60 7.28 8.14
PTQ 25.46 10.77 22.15 13.92 28.03 13.97

(n = 20) (n = 18) (n = 22)
PCL 29.65 12.59 24.50 10.17 30.45 12.28
PTCI 82.85 27.94 80.28 37.00 84.82 37.82

Note. DASS-D = Depression subscale of the Depression Anxiety Stress Scale; PCL = PTSD Checklist; PTCI = Posttraumatic Cognitions Inventory;
PTQ = Perseverative Thinking Questionnaire.

Table 2 Correlations between baseline PTSD symptoms and
beliefs, and intrusion and rumination variables

PCL PTCI
r r

T1 (immediately after film)
Intrusion frequency .09 .21
Intrusion-related distress .26* .18

T2 (following mood induction for
SAF/filler task for SBF and control)

Intrusion frequency .09 .24
Intrusion-related distress .28* .30*

1-week interval
PTQ-S Day 3 .17 .23
PTQ-S Day 7 .02 .12

T3 (follow-up)
Intrusion frequency .15 .20
Intrusion-related distress .21 .14

Note. n = 60. PCL = PTSD Checklist; PTCI = Posttraumatic Cognitions
Inventory; PTQ-S = State version of the Perseverative Thinking
Questionnaire.

*p < .05.
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intrusion-related distress was examined, F(3.59,

139.81) = 0.66, p = .60, ηp
2 = .02. Again, this remained

unchanged when the two combined sad groups (which were

not significantly different from each other, F(1.88,

93.82) = 1.13, p = .33, ηp
2 = .02) were compared against the

control group, F(1.77, 139.96) = 0.22, p = .78, ηp
2 = .003.

In terms of induced mood impacting on trauma-related

rumination (PTQ-S), a one-way ANOVA did not reveal sig-

nificant group differences, F(2, 78) = 1.14, p = .33, ηp
2 = .01

and F(2, 78) = 1.29, p = .28, ηp
2 = .01 for day 3 and day 7,

respectively. The results remained unchanged when two sad

mood groups (which did not significantly differ from

one another, F(1, 50) = 0.47, p = .50, ηp
2 = .01 and F(1,

50) = 0.14, p = .71, ηp
2 = .003 for day 3 and day 7, respec-

tively) were collapsed together to be compared with the

control group, F(1, 79) = 1.89, p = .17, ηp
2 = .02 and F(1,

79) = 2.48, p = .12, ηp
2 = .03 for day 3 and day 7, respec-

tively. Thus, the hypothesis that experimentally induced sad

mood would result in greater levels of maladaptive trauma-

related rumination and slower reduction of trauma intru-

sions and associated distress was not supported.

Correlations between baseline depression, trait rumination,
trauma-related rumination, and trauma intrusion frequency
and associated distress

Prior to testing of the mediating role of trauma-related rumi-

nation, correlation analyses were conducted to examine

relationships between baseline depression (DASS-D), base-

line ruminative tendency (PTQ), trauma-related rumination

(PTQ-S) measured on day 3 and day 7, and intrusion fre-

quency and associated distress at the 1-week follow-up (see

Table 5 for descriptive statistics and intercorrelations

between variables). As predicted, depression symptom levels

were positively correlated with trauma-related rumination

measured on day 3, frequency of trauma intrusions, and

associated distress, with the exception that the correlation

between depression and trauma-related rumination meas-

ured on day 7 did not reach significance. Consequently, the

main analysis of the mediating role of trauma-related rumi-

nation for the effect of baseline depression on intrusion

frequency and associated distress was conducted using the

PTQ-S from day 3 but not day 7. Trait rumination (PTQ) was

positively correlated with depression, trauma-related rumi-

nation measured on day 3 and day 7, and frequency of

intrusions at follow-up, but not with intrusion-related dis-

tress. Therefore, the mediation analyses were repeated con-

trolling for trait rumination when intrusion frequency,

but not associated distress, was examined as an outcome

variable.

Mediating role of trauma-related rumination in
depression–intrusions

The SPSS macro PROCESS (Hayes, 2013) was used to

test the mediating role of trauma-related rumination.

Table 3 Sad mood ratings by group and time

Sad before film (n = 26) Sad after film (n = 26) Control (n = 29)

M SD M SD M SD

Baseline 2.27 1.37 2.69 1.81 2.45 1.72
First mood induction 4.31 1.85 – – – –
Post-film 5.00 2.28 5.15 2.57 4.69 2.98
Second mood induction 3.27 1.87 5.38 2.32 3.34 2.41
Follow-up 1.73 0.87 2.08 1.67 2.28 1.87

Note. SAF = sad after film; SBF = sad before film.

Table 4 Intrusion and rumination variables by group and time

Sad before film Sad after film Control
(n = 26) (n = 26) (n = 29)

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI

T1 (immediately after film)
Intrusion frequency 8.04 (7.30) (5.45, 10.63) 10.88 (5.29) (8.29, 13.48) 9.90 (7.08) (7.44, 12.35)
Intrusion-related distress 4.54 (2.50) (3.56, 5.52) 5.23 (2.39) (4.25, 6.22) 5.17 (2.65) (4.24, 6.10)

T2 (following mood induction for SAF/filler task for SBF and control)
Intrusion frequency 4.27 (4.63) (2.13, 6.41) 6.08 (4.77) (3.94, 8.22) 5.93 (6.65) (3.91, 7.96)
Intrusion-related distress 2.89 (1.73) (2.03, 3.74) 3.69 (2.49) (2.83, 4.55) 3.38 (2.29) (2.57, 4.19)

1-week interval
PTQ-S (Day 3) 13.73 (10.85) (8.80, 18.66) 15.96 (12.54) (11.03, 20.89) 18.85 (14.09) (14.18, 23.52)
PTQ-S (Day 7) 8.81 (10.25) (4.36, 13.26) 7.65 (11.75) (3.20, 12.11) 12.37 (12.04) (8.15, 16.58)

T3 (follow-up)
Intrusion frequency 1.69 (2.17) (0.56, 2.88) 2.77 (2.37) (1.58, 3.96) 3.00 (4.06) (1.88, 4.12)
Intrusion-related distress 1.96 (1.18) (1.35, 2.58) 2.04 (1.34) (1.42, 2.66) 2.38 (2.03) (1.80, 2.96)

Note. CI = confidence interval; PTQ-S = State version of the Perseverative Thinking Questionnaire.
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Specifically, PROCESS produced estimates of the direct and

indirect effects of depression (DASS-D) on intrusion fre-

quency and associated distress through trauma-related

rumination (PTQ-S) on day 3. Figure 2 illustrates those

pathways with statistical tests of unstandardised regression

coefficients (β). The bias-corrected bootstrap CIs were based

on 5000 samples.

Trauma-related rumination significantly mediated the

effect of depression on intrusion frequency (Fig. 2b). That

is, the effect of depression was significantly reduced

after accounting for trauma-related rumination. This

indirect effect represents a medium effect (k2 = .12, 95% CI

.03, .24) and explained 35% of the total effect of depres-

sion on intrusion frequency (Fig. 2a). Independent of

the mechanism of trauma-related rumination, depression

remained a significant predictor for intrusion frequency,

t(80) = 2.07, p = .04. Therefore, trauma-related rumination

partially mediated the effect of depression on intrusion

frequency. In the final model for mediation, 25.7% of

the variance in intrusion frequency was accounted for

using the predictors of trauma-related rumination and

depression, F(2, 78) = 13.47, p < .001. However, as

shown in Fig. 2c, when trait rumination was controlled,

trauma-related rumination no longer significantly mediated

the relationship between depression and intrusion

frequency.

When intrusion-related distress was examined as an

outcome variable, trauma-related rumination again signi-

ficantly mediated the effect of depression (Fig. 2e). That

is, the effect of depression was significantly reduced

after accounting for trauma-related rumination, which ren-

dered the direct effect of depression to nonsignificance,

t(80) = 0.02, p = .38. This indirect effect represents a

medium effect (k2 = .15, 95% CI .04, .29), and explained

62% of the total effect of depression on intrusion-related

distress (Fig. 2d). In the final model for mediation, 28.3%

of the variance in intrusion-related distress was accounted

for by trauma-related rumination and depression, F(2,

78) = 15.41, p < .001.

DISCUSSION

This study investigated the effect of depression on trauma

intrusions and the role of rumination in the depression–

intrusion relationship. As predicted, existing depressive

symptoms predicted frequency of trauma intrusions and

associated distress following analogue trauma exposure, and

trauma-related rumination mediated the depression–

intrusion relationship. Not surprisingly, trait ruminative

style predicted levels of trauma-related rumination; when

trait rumination was controlled, it rendered the mediating

role of trauma-related rumination on intrusion frequency to

nonsignificance. However, trauma-related rumination was a

mediator of intrusion-related distress. Contrary to expecta-

tions, experimentally induced low mood did not predict

trauma-related rumination or trauma intrusions.

The finding that higher baseline depression symptoms

predicted greater numbers of film-related intrusions and

associated distress parallels clinical findings that have

observed strong relationships between depression and fre-

quency of trauma intrusions (e.g., Brewin et al., 1996) and

previous research demonstrating that prior or comorbid

depression increases the risk of developing or maintaining

PTSD (e.g., Breslau et al., 2000; Shalev et al., 1998). The

current findings also lend support to some aspects of

emotional processing theory (Foa & Kozak, 1986), which

proposes that depression contributes to the maintenance of

posttraumatic stress symptoms. In contrast, in our study,

experimentally induced low mood (either prior to or

just after the trauma film) did not result in intrusion

persistence. This is inconsistent with Wilksch (2011)

despite the fact that the current study induced sad mood

with the same methods and to a comparable extent (i.e.,

obtaining a medium effect size). Together, the current

finding suggests that in an experimental setting, it is not

transient low mood, but naturally occurring depressive

symptoms that would prevent habituation of anxiety to

trauma memory and cues and thus impede optimal

posttrauma adjustment.

Table 5 Descriptive statistics and intercorrelations for baseline depression, trait rumination, and trauma-related rumination and intrusion
variables

M SD 1 2 3 4 5

1. DASS-D 5.78 6.78 –
2. PTQ 25.32 13.08 .55** –
3. PTQ-S (day 3) 16.28 12.65 .29** .47** –
4. PTQ-S (day 7) 9.71 11.44 .22 .41** .79** –
5. Intrusion frequency (T3) 2.51 3.05 .33** .22* .47** .32** –
6. Intrusion-related distress (T3) 2.14 1.57 .23* .13 .53** .51** .46**

Note. N = 81. DASS-D = Depression subscale of the Depression Anxiety Stress Scale; PTQ = Perseverative Thinking Questionnaire; PTQ-S = State
version of the Perseverative Thinking Questionnaire.

*p < .05; **p < .01.
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Greater levels of trauma-related rumination were also pre-

dicted by higher baseline depression symptom levels. The

current finding adds further support for the well-established

association between depression and rumination (Ehring &

Watkins, 2008; Nolen-Hoeksema et al., 2008) in that people

with higher depression symptom levels are more likely to

employ brooding thinking following a negative event than

individuals with lower levels of depression. On the other
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Figure 2 Trauma-related rumination (PTQ-S) as a mediator in the relationship between baseline depression (DASS-D) and trauma intrusion
frequency and associated distress, with trait ruminative tendency (PTQ) as a covariate on intrusion frequency. Path values are unstandardised
regression coefficients and the associated confidence intervals are shown below. Please see the text for t-test values that correspond to these
regression coefficients. (a) Depression significantly predicted intrusion frequency (β = .15; 95% CI .05, .24). (b) Trauma-related rumination
significantly mediated the effect of depression on intrusion frequency (β = .05; 95% CI .01, .12). The direct effect of depression on intrusion
frequency was also significant (β = .10; 95% CI .004, .19). (c) When the effect of trait rumination was controlled, trauma-related rumination
no longer significantly mediated the effect of depression on intrusion frequency (β = .01; 95% CI −.04, .07). (d) Depression significantly
predicted intrusion-related distress (β = .05; 95% CI .003, .10). (e) Trauma-related rumination significantly mediated the effect of depression
on intrusion-related distress (β = .03; 95% CI .01, .07). The direct effect of depression on intrusion-related distress was not significant (β = .02;
95% CI −.03, .07). N = 81. *p < .05; **p < .01.
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hand, and inconsistent with Hawksley and Davey (2010),

temporary low mood was not related to ongoing rumination

in the current sample. There are four possible explanations

for this: (1) the smaller effect (d = 0.86 between the SAF and

control groups) of mood induction than that achieved by

Hawksley and Davey (2010) (d = 1.31); (2) because the

effect of sad mood is only relevant when the contents of

memory are personal depressive events rather fictional

trauma stimuli; (3) because the present study did not have

an explicit instruction for participants to continue rumination

over the course of follow-up; or (4) because low mood and

rumination were not simultaneously induced as done in

Hawksley and Davey (2010).

As expected, some evidence was obtained for the rela-

tionship between trauma-related rumination and intru-

sions, that is, levels of rumination during the first 3 days of

the film predicted higher numbers of intrusions and corre-

sponding distress levels at the 1-week follow-up with a

medium effect size. This is consistent with clinical longitu-

dinal research of the effect of ruminative processing on

later PTSD symptom severity (e.g., Ehlers et al., 1998;

Murray et al., 2002) and experimental research of the

effect of induced rumination on subsequent greater intru-

sions and associated distress levels (Ball & Brewin, 2012). It

is inconsistent with other studies that did not observe this

relationship (Ehring, Szheimies, et al., 2009; Zetsche et al.,

2009). Interestingly, the present study found the effect of

trauma-related rumination in an unselected sample unlike

the habitual ruminator sample in Ball and Brewin (2012).

Due to the different methodology among these studies and

current study, it is difficult to pinpoint possible causes for

the discrepancy.

However, the impact of trauma-related rumination on

intrusions (both frequency and associated distress) was not

observed in later part of the 1-week interval. In fact, only

n = 7–21 (depending on the day) out of N = 81 participants

reported ruminative thought about the film during day 4

to day 7 (as compared with n = 21–52 during day 1 to day

3), indicating that the analogue trauma stimulus was not

strong enough to induce rumination for the entire week in

the majority participants. This is somewhat expected given

the analogue nature of the trauma stimulus. Despite this,

intrusive memories returned to participants when they

returned for the 1-week follow-up session, which might

have functioned as a reminder of the film. It is important

to note that rumination in the days following the film pre-

dicted the number of intrusions and related distress even

after 1 week had elapsed. Clinically, this would imply that

there may be an important window for early intervention

to address rumination (e.g., within 3 days of trauma expo-

sure in the present study) that might assist in preventing

later suboptimal habituation of anxiety to trauma memory

and reminders. Clearly, future research would need to for-

mally test this with participants who are dysphoric or clini-

cally depressed, and following real trauma.

As expected, some evidence was found that trauma-

related rumination is one mechanism by which depression

contributes to the levels of trauma intrusions and associ-

ated distress. Thus, it is possible that for actual trauma sur-

vivors with depression, trauma-related rumination may

increase the risk of chronic PTSD. However, the mediating

role of trauma-related rumination on intrusion frequency

was rendered nonsignificant when trait rumination was

controlled. This is in contrast to a nonsignificant relation-

ship between trait rumination and intrusion-related dis-

tress. Hence, trait ruminative tendency may determine the

degree of rumination following trauma exposure which in

turn increases intrusions, but the distress caused by intru-

sions seems somewhat independent of trait rumination

processes. Despite this, however, trait rumination was

found to positively correlate with depression and trauma-

related rumination, and rumination is thought to increase

depression symptoms (e.g., Nolen-Hoeksema et al., 2008).

Therefore, the role of trait ruminative tendency in PTSD

symptomatology in comorbid depression should continue

to be examined.

Further, it was interesting that while there was a partial

mediating role of trauma-related rumination when fre-

quency of intrusions was examined, a full mediation was

observed with the associated distress accompanying such

intrusions. That is, compared with people with lower levels

of depression, while individuals with higher levels of depres-

sion might experience more frequent trauma intrusions

independent of the mechanism of trauma-related rumina-

tion, they may experience greater distress from those intru-

sions through ruminative processing of trauma. Given that it

seems it is the distress provoked by trauma intrusions that

plays a key role in predicting the maintenance of PTSD, not

intrusion frequency per se (Steil & Ehlers, 2000), trauma-

related rumination appears to be an important target for

intervention for PTSD with comorbid depression.

Overall, the current pattern of results appear to suggest

that it was not temporarily induced low mood but naturally

occurring symptoms of depression (which was associated

with trait ruminative tendency) that contributed to trauma-

related rumination, resulting in the trauma intrusions and

associated distress. Accordingly, emotional processing theory

(Foa & Kozak, 1986) would benefit from explicitly consid-

ering rumination to be a critical factor in the process of

adjustment following trauma. Ehlers and Clark (2000) have

already proposed rumination to be a dysfunctional cognitive

strategy that leads to the persistence of PTSD, and have

suggested specific unhelpful characteristics of rumination

(i.e., avoidance, enhancing negative appraisals, and provid-

ing increased access to trauma memory). An empirical

examination of these proposed functions of trauma-related
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rumination in trauma victims with high levels of depression

would assist in developing a more sophisticated explanation

of how pre-existing psychopathology or processes such as

depression and rumination drive the maintenance of intru-

sions following trauma exposure.

Several limitations are acknowledged. First, while ana-

logue trauma films are useful in providing the means of

studying the impact of cognitive processes such as rumina-

tion on intrusions (Holmes & Bourne, 2008), watching a

trauma film is a voluntary exercise, and not the same as

experiencing a real-life event. Second, the filler task used

following the mood induction for the SBF group might

have functioned as a distraction, impacting on cognitive

processing of trauma, which might in turn have affected

later intrusions and rumination. Although it should be

noted, this group demonstrated a similar pattern of find-

ings as the SAF condition (which was not given the filler

task). Third, the majority of participants (approximately

80%) reported levels of depressive symptoms within

normal limits at baseline, which might be due to the par-

ticipation criteria that excluded people with a formal diag-

nosis of depression. Whether stronger effects of a mood

induction and consequently a greater mediating role

of rumination would have been observed in participants

with higher levels of depressed symptoms remain to be

seen.

The current study found that existing depressive symp-

toms, but not momentary low mood, contributes to the

experience of distressing analogue trauma intrusions and

provides preliminary evidence for the mediating role of

rumination in the depression–intrusion association. Future

research needs to examine the exact mechanisms through

which posttrauma rumination contributes to anxiety to

trauma memory and reminders, as this would in turn inform

how to best assist optimal recovery following trauma, which

is particularly relevant in PTSD sufferers with comorbid

depression.
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