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CHAPTER 1

MAJOR RESEARCH SYSTEMATIC REVIEW

To what extent are the findings of attentional biasn Post-traumatic Stress
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Abstract

This systematic review summarises the evidencariaattentional bias in Post-traumatic Stress
Disorder (PTSD) and specifically explores the ektenwhich the findings are dependent on
methodology. A systematic search strategy was tesétentify published literature, which was
then subjected to analysis of quality using a taticale that was created by modifying a
published scale for rating methodological qualitjis allowed for critical discussion of the
papers included. Research indicates that the masmonly used paradigm for measuring
attentional bias in PTSD is the modified Stroogktadthough other paradigms such as the dot-
probe paradigm have also been utilised. Overatetieegood evidence to support the view that
PTSD is associated with an attentional bias founrarelated words on a Stroop task.

Methodological issues are discussed and recommienddor future research are made.



1. Introduction

Symptoms of Post-traumatic Stress Disorder (PT8K8,hypervigilence, have been attributed

to an attentional bias to threat stimuli. If thésthe case, then attentional bias could be a furthe
target for treatment of PTSD. However, more needsetunderstood about the phenomenon of
attentional bias in PTSD. This paper systematicedlyiews evidence from studies that have
recruited individuals with PTSD from adult poputats to determine to what extent the findings

of attentional bias in PTSD are dependent on metogg.

1.1 Clinical Characteristics and Prevalence of PTSD

Post-traumatic stress disorder (PTSD) is an anxdetgrder (DSM-IV: American Psychiatric
Association, 1994); its symptoms are clustered iwithtrusion, hyperarousal and avoidance
following exposure to a traumatic event. The tratiecnavent is perceived as frightening and
threatening to the life or physical integrity oktkelf or others. PTSD can be diagnosed when
criteria A-F are satisfied within DSM-IV (Appendix2). Symptoms must have been present for

at least one month in duration and have had anrselvepact on daily functioning.

Epidemiological studies on PTSD in the United $tateow a lifetime prevalence rate of 5-10%
and a current prevalence of 1-5% in adult populatiBreslau et al., 1998; Kessler, Chiu,
Demler, Merikangas, & Walters, 2005; Kessler, SganeBromet, Hughes, & Nelson, 1995;
Resnick, Kilpatrick, Dansky, Saunders, & Best, 19%mitil recently, large national surveys on
PTSD in Europe have been relatively scarce. Howeaelarge study on the general adult
population in the Netherlands suggested that 5202%he population reported at least one
stressful event throughout their life and an ed#ua3.8% of the population had PTSD

(Bronner et al., 2009).

1.2 Conceptual Models of PTSD
The symptoms of PTSD are most usefully concepterlis terms ot.ang’s (1977, 1979) Bio-

informational Processing Theory (Foa, Steketee,&@hBaum, 1989). This is an early, single
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representation, information processing model basethe notion that memory can be thought
of as a network involving thousands of nodes witHemse set of interconnections between
them. In single representation theories, memorysisté of a pattern of interconnections
between nodes (Brewin, 2005). The Bio-informatioRabcessing theory maintains that fear-
relevant stimuli are stored in semarfear networksAccording to Lang (1979), fear networks
contain three related types of information: (1l)omfation about the traumatic event, such as
sights and sounds; (2) information about the péssemotional and physiological response to
the event; and (3) information concerning the iidiral’s interpretation of the degree of threat.
Therefore, Lang (1979) proposed that fear inforamatis stored in memory in a particular
integrative way which can facilitate cognitive, miotand psychophysiological responding.
Lang, Levin, Millar & Kozak (1983) proposed thatipats with anxiety disorders have a stable
fear network which can be readily activated whericinad to elements in the environment.
Lang et al., (1983) further posited that less prant fear-relevant stimuli, like trauma words,
can activate the fear network in people with anxigisorders because other elements of the
network are likely to be active e.g. psychophysiaal responses. For patients with PTSD,
Blanchard, Pallmeyer & Gerardi (1982) suggestetl shmptoms, like intrusive memories, are
triggered by a fear response to degraded periplierabt cues which is facilitated by an

attentional bias.

The Bio-informational Processing Theory (Lang, 10f&s been developed to account for how
a significant traumatic event can violate a persgmeviously held basic concept of safety. This
Emotional Processing Theory (Foa & Rothbaum, 198f8)gests ways in which a traumatic
memory can lead to a structure in memory that ferdint from one that is created for an

everyday frightening experience (Brewin, 2005). Gueh mechanism involved large numbers
of potent stimulus-danger interconnections beingméal between nodes, so that their
connections to each other became much strongerttigéinconnections to non-trauma-related
nodes (Brewin, 2005). Although network theories lakoful in conceptualising PTSD, Brewin

(2005) highlights that these networks cannot acctamthe special features of PTSD, such as
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the distortion in the sense of time and why sonaurratic memories take the form of

flashbacks whilst others appear like normal mensorie

In contrast to fear network theories (that a tratiom@emory is an ordinary memory that has a
particular structure; i.e. stronger interconnedjonit has been suggested that traumatic
memories are represented in a fundamentally distiay (Brewin & Holmes, 2003). Here,
symptoms of PSTD such as flashbacks and re-exmamgeroccur when trauma memories

become dissociated from the memory system for elgrynemory.

Dual Representation Theory (Brewin, Dalgleish, &sejoh, 1996) is one such theory that
suggests that traumatic memories are stored inndafaentally different way to ordinary
memories. Here, two memory systems are thought dck in parallel, but one may take
precedence over the other in different circumstanthe Verbally Accessible Memory (VAM)
system involves the conscious storage of narratieenories of the trauma. The information
stored in the VAM system can be consciously acckesgeen required. The Situationally
Accessible Memory (SAM) system involves implicitn@onscious) processing. The SAM
system processes information from lower level pafoes of the traumatic scene, such as
sights and sounds which were too briefly attendeth torder for them to be contained in the
VAM system. Flashbacks are thought to represenbpieeation of SAM system in that they are

triggered involuntarily by situational reminderstbé trauma (Brewin, & Holmes, 2003).

1.3 Attentional Bias

Attentional bias is a phenomenon where an individedirects attentional resources to the most
salient task with resultant disruption of other oimg cognitive activities (Mogg & Bradley,
1998). Attentional bias is believed to be importantthe development and maintenance of
PTSD because chronic over-arousal to mild thréaiusitcan occur when attention is constantly
biased to such stimuli (Brewin, 2005). Attentiori@hs is frequently measured using the

modified Stroop task in which participants are rinsted to colour-name words which are
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emotionally laden. This task is based on the hyggiththat longer response latencies indicate
attentional resources being preferentially allodate the meaning of the word and thus,
interfering with the task of colour-naming (Johndébhlasher, 1987). Although attentional bias
is thought to be an important characteristic of PT{Brewin, 2005), different methods have
been used to measure this construct leaving thegkegtion of, to what extent do findings

depend on methods used.

1.4 Aim
To conduct a systematic literature search to ifleritie experimental paradigms used to
measure attentional bias in PTSD and to deternoinghiat extent the findings are dependent on

methods.

1.5 Research Questions
1. Does the evidence suggest there is an attentieagirbPTSD?

2. Is the evidence for attentional bias dependent ethoals?

2.0 Methods

Insert Figure 1.1

A systematic literature review was conducted (SgerE 1.1). The search covered the period,
between 1980 and 2008 because PTSD was first idlud DSM third edition in 1980. The
following computerised databases were searched: INMIED (1950 to October 2008 week 4),
EMBASE (1980 to 2008 week 43), PSYCHINFO (1967 tatdber 2008 week 4); CINAHL
(1982 to October 2008 week 4); PUBMED, COCHRANE RERY and BRITISH NURSING

INDEX & ARCHIVE (1985 to October 2008).

The search used the following key words [POST TRAAMC STRESS DISORDER] or
[PTSD] and [ATTENTIONAL BIAS] or [COGNITIVE BIAS] o [INFORMATION
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PROCESS*]. Article titles were initially reviewedna articles with no reference to the
systematic review topic were excluded. A secondervesr (EW) independently screened the
article titles. If no consensus was found betwéden decond reviewer and the author, online
abstracts were obtained and reviewed. Online altstveere obtained for all articles that seemed
relevant based on the title. Abstracts were revielwe the author and independently by the
second reviewer to establish if the article metitiwhusion criteria described below. Reprints of
potentially eligible articles were obtained. A Hasearch of all references of included journal
articles were searched to identify further relevanticles. Additionally, the Journal of
Traumatic Stress, Biological Psychiatry, Journafokiety Disorders and Journal of Abnormal

Psychology were manually searched.

2.1 Inclusion and Exclusion Criteria

Studies were included if they investigated atterd@idias in adult populations with PTSD. Only
studies which investigated PTSD caused by traumadirithood were eligible. Studies which
included lifelong trauma, other psychiatric disosler physical problems (like chronic pain)
were not eligible. Exclusion criteria thereforelirded: (1) child/adolescent population studied;
(2) attentional bias not measured; (3) studiesithagstigated the neuropsychology of PTSD in

general; (4) case reports and (5) dissertatiorraatist

2.2 Data Extraction

Data extracted from each paper included: -clinicdémographic and methodological
information. Two reviewers independently rated thethodological quality of each article
according to strict quality criteria (Appendix 1.3Yhe quality criteria were based on Cook &
Campbell’'s (1979) (taken from Ellis, Landany, Krahgk Schult, 1996) article in which threats
to the validity of designs were identified. Thes#@ecia were modified to be appropriate for
studies on attentional bias and PTSD. The propomibagreement between the independent

raters for rating the quality of each paper was¥a00
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3.0 Results

From the electronic database search a total ofafiers were identified and from the hand
search, a further 9 papers were identified. On éxation of the full-text, 13 papers from the
electronic database search, and one paper fromatiiek search met full inclusion and exclusion
criteria (Table 1.1). A total of 66 papers (Appentli4 and 1.5) were excluded. The studies are
reported here according to the research questibribeocurrent systematic review and the

results are discussed with regard to methodolagigdoyed.

Insert Table 1.1

3.1 Does the evidence suggest there is an attentibhias in PTSD?

The modified Stroop task has been used to invastigbentional bias in trauma victims of
crime (Paunovic, Lundh, & Ost, 2002), combat (Canst McCloskey, Vasterling, & Brailey,
2004; Vrana, Roodman, & Beckham, 1995; McNally, listg & Lipke, 1993; McNally, Kaspi,
Riemann, & Zeitlin, 1990), motor vehicle accide(Bsyant, & Harvey, 1995), rape (Cassiday,
McNally, & Zeitlin, 1992; Foa, Feske, Murdock, Kéza& McNally, 1991) and ferry disaster

(Thrasher, Dalgleish, & Yule, 1994).

Combat trauma (i.e. veteran studies) has beerestimdst frequently using the modified Stroop
task. McNally et al., (1990) compared Vietnam vates with and without PTSD and found that
in comparison to veterans without PTSD, those WIiTI8D took longer to colour-name trauma
words than they did to colour-name neutral, posiand obsessive-compulsive disorder (OCD)
words. In this study, the PTSD group compared ® ribn-PTSD group were significantly

younger [t(28) = 3.10, p<0.004], had fewer yearsaucation [t(28) = 2.11, p<0.04] and scored
significantly higher [t(24) = 9.63, p<0.001] on thssissippi Scale for Combat-related PTSD
(Mississippi Scale: Keane, Caddell, & Taylor, 198B)e Mississippi scale is a validated tool
for diagnosing PTSD. Additional analysis revealedt tStroop interference for any word type

did not correlate significantly with either ageymars of education. Thus, selective processing
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of PTSD words was not attributed to the PTSD grbejmg younger or less educated than the
group without PTSD. Stroop interference for PTSDrdgowas found to correlate significantly
with the Mississippi Scale scores [r(24) = 0.640j001] and remained significant when
controlling for the extent of combat exposure [)(£80.59, p<0.01], suggesting that the Stroop
interference was related to PTSD, not the traunaatidpants also completed the Profile of
Mood States (POMS: McNair, Lorr, & Droppleman, 19#iom which scores for tension,
depression, anger, fatigue, confusion and vigoarbmderived. All except ‘vigour’ correlated
significantly with interference for the PTSD scoseggesting that selective processing of threat
words is strongly related to emotional disturbartdewever, these scores were not treated as
covariates in the primary analysis comparing Strodprference scores for those with and

without PTSD, making it difficult to draw firm cohgsions.

McNally et al., (1993) repeated their 1990 studpdifying only the size of the card used to
present the stimulus words used in the Stroop teske, a consecutive sample of 24 male
inpatients at a treatment unit for PTSD complekedsame Stroop task. Results were consistent
with the previous study; participants with PTSDibkled Stroop interference for trauma words
and no interference for positive, negative, or r@ukords, or words related to other anxiety
disorders. Given that their participants were \aisrin an inpatient treatment centre, it is
difficult to generalise their findings. Also, poted confounders were not considered in
analyses, such as substance misuse, extent of t@rpasure and co-morbid psychiatric

problems. These factors therefore reduced thetguxlthe study.

Vrana et al., (1995) built on previous researchinwestigating whether response latencies on
the Stroop differed between veterans with and witfr SD on trauma words with three levels
of specificity: (1) Vietnam specific words, (2) Wam-general words and (3) Watts-Emotion
words which were general negative words. The figsliwere consistent with previous studies
in that the PTSD group took longer to colour-naidypes of trauma words. The analysis

comparing differences in response latencies betwkenPTSD and non-PTSD groups was
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repeated controlling for depression, anxiety, aggcpiatric medication, and the same findings
were reported. However, the sample size for thditimthal analyses was small (PTSD group
n=9, non-PTSD group n=14). Also, like McNally etsal (1990, 1993) studies, there was no
non-veteran control group. The quality of this stud reduced due to the lack of clarity

regarding the extent to which the veterans wer@seg to combat.

More recently, Constans et al., (2004) conductethrge cohort study investigating an
attentional bias suppression effect in veterangh VATSD The suppression effect is a
phenomenon whereby an individual can inhibit aerdaibnal bias under certain contextual
conditions (Mathews & Sebastian, 1993). In thiglgiweterans completed computerised Stroop
tasks consisting of social threat, combat-relatetireeutral words. The sample was divided into
four groups and each group, except the control gravas given an instruction prior to
completing the Stroop task. Prior to starting theap task, the first group were told they would
be required to watch a short combat video, thersbgooup were told they would have to give
a two minute speech, and the third group were tblly would be given $10 once they
completed the Stroop task. The fourth group (cdnteere given no instructions. The groups
did not differ in age, depression severity, PTSRes&y or social anxiety level. The findings
suggested that attentional bias was suppressed theemparticipants were faced with the
prospect of being exposed to a mildly threatenimgne after the Stroop task. The authors
concluded that suppression effects may be secomd&ither (1) a process in which attention is
prioritised and awarded to the most potent threat(2) a process in which an upcoming
stressful event leads to the narrowing of attemfidocus, such that peripheral cues, like word
meaning, are ignored. As expected, the control grdid have longer response latencies for
trauma-related words. Interestingly, the authomiblittle support for the prediction that the
suppression effect would be strongest when the piwebp event matched the word content on
the Stroop task. This study had reduced qualitabse it did not consider the extent to which
the veterans were exposed to combat, and therdierdindings of the study may not be

generalisable to other single event traumas.
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Two studies (Cassiday et al., 1992; Foa et al.11®¥at investigated Stroop interference in
victims of rape found that those with PTSD tookdento colour-name rape-related words
compared to neutral and negative words which weteape-related. Individuals who had not
been raped showed no difference in response laterior any word type. For rape victims
without PTSD, the findings were less consistente Gtudy (Cassiday et al., 1992) found that
these individuals took longer to colour-name raglated words, although another study (Foa et
al., 1991) did not report any Stroop interferenidewever, the latter study (Foa et al., 1991)
scored less in terms of quality and therefore thdirigs of the former study (Cassiday et al.,

1992) may be more reliable.

Thrasher et al., (1994) investigated whether dtieat bias was present in individuals who had
survived a man-made disaster, based on a nosdlaigbate at the time (e.g. Davidson & Foa,
1991) regarding whether or not PTSD should beidensd different in survivors of man-made
disasters compared with PTSD resulting from ragkcmbat exposure. Participants of a ferry
disaster were grouped by PTSD symptom severitysaesaed using the Revised Impact of
Events Scale (IES: Horowitz, Wilner, & Alvares, B9and a control group was matched to the
PTSD groups by age, sex and verbal 1Q as measwreatieb National Adult Reading Test
(NART: Nelson, 1982). All participants completea timodified Stroop task which consisted of
(1) semantically-unrelated neutral words, (2) semalty-related neutral words, (3) positive
emotional words, (4) threat words and (5) disasttated words. The findings were consistent
with previous studies looking at attentional biagape victims and veterans; those with high
PTSD symptomatology (i.e. >40 PTSD symptoms on IE®) took significantly longer to
colour-name disaster words compared with generahthneutral and positive words. The low
PTSD group (i.e. <39 PTSD symptoms on the IES) #re controls showed no Stroop
interference for threat words or disaster wordshisTstudy had a high quality score as it
benefitted from controlling for potential confoundivariables, like substance abuse, and was
based on a single event trauma. However, diagr@sBTSD was made using a self-report
measure and may not be an accurate measure afethenpe of PTSD symptoms.
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Bryant and Harvey (1995) used a computerised Sttasg to compare attentional bias in
individuals with PTSD and those with a simple plaobihe task consisted of four types of
words: (1) strong threat, (2) mild threat, (3) piosi and (4) neutral. All participants had been
involved in a motor vehicle accident (MVA) and the@ups did not differ significantly on age,
time since MVA, severity of MVA or vocabulary scoss measured by the vocabulary subtest
of the Wechsler Adult Intelligence Scale — Revi$ddAIS-R: Wechsler, 1981). The findings
were consistent with previous studies which foumat individuals with PTSD display Stroop
interference for threat related stimuli. Specifizathe PTSD group took longer to colour-name
strong and mild threat words compared to positine aeutral words, but there was no
difference between strong and mild threat words $troop interference effect was not found
for the simple phobia group supporting the thedrat tStroop interference for threat-related
words is associated with PTSD symptomatology. H@wethis study did not have non-PTSD
trauma group, which would have helped clarify teparted finding that attentional bias is a

feature of PTSD.

The studies described so far demonstrate a sujmalinfwords remain exposed until the
participant correctly colour-names them) Stroogrf@rence for trauma words in individuals
with PTSD. However, Cassiday et al., (1992) comegnthat the use of computerised
supraliminal Stroop tasks may mean that individualsinate about the meaning of threat
words, or use avoidance strategies in responseut¢b svords. Indeed, one study found
subliminal trauma-specific interference in PTSD andgested that pre-attentive processing of
threatening information may occur in PTSD (HarvBgyant, & Rapee, 1996). Paunovic et al.,
(2002) investigated whether individuals with PTSBmpared to a matched control group
displayed a pre-attentive bias on subliminally asdpraliminally presented words. A
computerised Stroop task was used to present wsmgsaliminally, that is, words were
presented until participants successfully colouned each word. In the subliminal condition,
words were presented for 17ms and then replacddangtring (mask) of either Xs or Os until

the individual successfully colour-named the mdskvas hypothesised that previous findings
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of Stroop interference occurring in individuals WiPTSD would be replicated, and that
individuals would display Stroop interference fabbminally presented words compared with
controls. The findings suggested that the PTSDumgrdid display Stroop interference for
supraliminally presented trauma words compared witntrols. However, no Stroop
interference was apparent in the subliminal coodjtsuggesting pre-attentive processing was
not present. Unfortunately, the participants wifRSP in this study were part of a treatment
study of Cognitive-Behavioural Therapy (CBT) fouute PTSD with the mean duration of their
disorder being 6.7 weeks (SD = 2.31), and theretoeePTSD symptoms may have been too

short-lived to cause an absolute attentional lmasitds threat-related words.

Although the modified Stroop task is the most fremafly used paradigm, doubts have been
raised as to whether the task constitutes a mea$atéentional bias to threat stimuli because a
similar degree of interference has been found fmitye words (McNally, Riemann, Louro,

Lukach, & Kim, 1992). Bryant and Harvey (1997) &allto find greater attentional allocation in

individuals with PTSD when using the dot-probe paya; however, this study did not use

trauma-relevant stimuli. Elsesser, Sartory & Tadlexg, (2004) also used the dot-probe
paradigm to assess whether an attentional biasmtmna-pictures was present in individuals
with chronic PTSD and recent trauma victims. Inghgda measure of heart rate (HR), the
researchers found that both groups had increasedddBtions to trauma-pictures. Neither
groups showed shortened reaction times wheneveprtiiee appeared in place of the trauma
picture, nor did they show avoidance, thus sugagstiat neither group showed an attentional
bias for trauma pictures. However, the extent tdraional bias did vary with HR reaction to

trauma pictures. For the chronic PTSD group, irsedaHR occurred when individuals directed
their attention towards the trauma-picture, andhfenmore, the higher the HR reaction, the
more unpleasant the trauma-picture was rated. Gilhen the authors suggested that the
attentional bias evident in some participants was tb the emotional impact of the picture

rather than the cognitive impact.
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Other, less used paradigms have also been employedestigate whether or not an attentional
bias is present in individuals with PTSD. Using entence priming paradigm, Weinstein,
Lillywhite, & Nutt, (1996) found evidence for a genal interference when a trauma sentence
was followed by a trauma word. However, becausestime phenomenon was evident in the
control group, it was concluded that there wateli@vidence for a selective bias in the PTSD
group. In contrast, Michael, Ehlers, & HalliganP(®) used a word stem completion task and
found that assault survivors with PTSD showed eo&drpriming for trauma-related words
compared with assault survivors without PTSD. {sinvisual search task with a lexical
decision component, Pineles, Shipherd, Welch, &efof2007) found that attentional biases in
individuals with PTSD was due to attentional inteeince (difficulty disengaging from the
threat-related stimuli) as opposed to attentidaailitation (being drawn to the threat-related

stimuli). This study therefore offered support tiadses using the modified Stroop task.

In summary, eight out of fourteen papers (57%)etaonore than 10 points on the quality rating
scale. The maximum score that could have been\athiwas 17, however, no paper achieved
this score. The highest score was 12 and this wasdad to a paper (Cassiday et al., 1992)
investigating attentional bias and PTSD in rapéims. This study used a computerised Stroop
task in which the trauma words were rated for &tfelness’ by rape victims who did not
participate in the study. This study also bendfiftem having three groups: rape victims with

PTSD, rape victims without PTSD and a non-victirdisentrol group.

Overall, the evidence suggests that an attentibiaa does exist in PTSD, and although the
modified Stroop task is the most commonly used nreasf attentional bias, other paradigms

have provided confirmatory evidence. Given thaentldisparate paradigms have been used to
investigate attentional bias in PTSD, the remainafethis systematic review will focus on

studies which employed the modified Stroop task.
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3.2 Is the evidence for attentional bias dependeon methodology?

Questions have been raised regarding the methadelegnployed, specifically with regard to
the modified Stroop task. The most pertinent isamgern (1) the method for delivering the
Stroop task, (2) types of words included and, @) the stimulus words were chosen. For all
studies, it is also necessary to consider whethe&wb potentially confounding variables have
been controlled for.

Insert Table 1.2

3.2.1Method for delivering the Stroop task

Of the nine studies using the modified Stroop tdekr presented the task manually using
words printed on cards, and five administered &s& using a computer (Table 1.2). Doubts
have been raised regarding the reliability of usiranual presentations for the Stroop task as all
four studies displayed all the trauma words on card. By doing this, it is difficult to rule out
the possibility that rumination is taking place amhsequently confounding the results. All five
studies which used a computerised Stroop task mpexs¢heir words individually and randomly.
One study (Cassiday et al., 1992) which explictkplored the issue of rumination compared
Stroop interference for high threat words usingaadom and blocked format of presentation.
The authors found no significant difference in hegree of interference, suggesting that
rumination does not contribute to the Stroop effelciwever, one cannot rule out the possibility
that participants ruminate about threat words whither neutral or positive stimuli are
presented. Based on this conclusion, Paunovic.ef28l02) used supraliminal and subliminal
presentations of the Stroop task and found thaticiaants with PTSD exhibited Stroop
interference for trauma words which were presestgaraliminally but not subliminally. Both
studies (Paunovic et al., 2002; Cassiday et a92l@emonstrated high levels of quality,

suggesting that their results were reliable.
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Using a computer to administer a Stroop task toeeehffords the researchers flexibility to
manipulate the experimental paradigm. This is aitythat cannot be achieved using manual
presentations of the Stroop task. Computerised midtration has also allowed for greater

accuracy in recording reaction times and errors.

3.2.2Types of words included in the Stroop task

Of the four manual Stroop task studies, two (Mciadt al., 1990; Vrana et al., 1995)
administered a task in which the participants ldate how stressful they found each word.
The purpose of such a task was to test whethepbthe emotionality of the words included
had an impact on the findings. The ‘emotionalitypbthesis’ states that the magnitude of a
word’s personal significance determines its cagatitdelay colour-naming in a Stroop task
(Martin, Williams, & Clark, 1991). McNally et al(1990) reported results that were inconsistent
with the emotionality hypothesis because: (1) pgréints displayed greater interference for
threat words than for positive words, (2) generamioBonality was not correlated with
interference, and (3) the control group did notileixhinterference for positive words even
though they rated them as being ‘highly emotionidibwever, the results do not completely
refute the emotionality hypothesis as the PTSD wavdre given higher emotionality ratings
than the positive words, therefore it is uncleaethier the positive words would have produced
the same interference as the PTSD words if theyttdame emotionality value. Vrana et al.,
(1995) did not include positive words in their $fpatask leaving it difficult to conclude if the
results were due to the effects of threat, or emnality. However, this study did reveal a free
recall and recognition advantage for the emotionrdso Specifically, there was greater
recognition accuracy for the Watts-emotion (negativords) and Vietnam general words
compared to the Vietnam specific words for both Bie&SD and non-PTSD group. McNally et
al., (1993) did not include a measure of how stakgmarticipants found the words, therefore,
the results are inconclusive with regards to whethe Stroop interference for trauma words,
exhibited by the PTSD group, were due to the effeftthe trauma words, or because of the

effect of emotionality. Also, the latter study (Maly et al., 1993) had reduced methodological
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quality compared to the former study (Vrana et #95). Thrasher et al., (1994), did include
positive words and found no Stroop interferencepiasitive words in participants with PTSD.
In addition, this study reported a large effecediar the finding that participants with ‘high’

PTSD symptomatology had longer latencies for désastlated words compared to positive
words. No such differences were found for the ‘I®r'SD symptomatology group. Therefore,
it is clear that it is essential to include postiwords in order to control for the potentially

confounding effects of emotionality.

Of the five computerised Stroop task studies, amtg study (Cassiday et al., 1992) found
Stroop interference for positive words. Cassidawlet(1992) reported that participants with
PTSD exhibited longer response latencies for p@sitiords compared to neutral words, thus
lending support to the emotionality hypothesis (fitaet al., 1991). However, most of the
positive words used in their study reflected integonal themes, and therefore may have been
perceived as trauma-related by the participants whbis study, were rape victims. Bryant, &
Harvey, (1995) did not find evidence for Stroopeifiérence for positive words, suggesting the
interference displayed for threat words was assedtiavith the threat content of the words
rather than emotionality. Paunovic et al., (2008)rbt find a specific Stroop interference effect
for trauma words relative to positive words, whallggested the trauma words may not have
been threatening enough. However, in this study,vibrds were not rated for their level of

threat by the participants.

Although the evidence is not conclusive, it doeggast that the important factor in selecting
words concerns the level of threat trauma words posthe participants. The emotionality

hypothesis is also an issue that has to be coesideinen measuring attentional bias. Therefore,
it is essential that positive and negative wordsiacluded in paradigms so the effects of threat

and emotionality can be differentiated.
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3.2.3Method of choosing stimulus words for modified &brparadigms

The evidence seems to suggest that it is impottanthe words selected for the threat category
of Stroop tasks are indeed perceived as threatdniriige participant. If these words are not
perceived as threatening, it is possible that rrodpt interference will be found. The most
sensible method for selecting trauma words was dstrated by studies in which pools of
trauma words were created and then rated by viabirisauma who did not participate in the
study (Foa et al., 1991; Cassiday et al., 1992aBrg Harvey, 1995). Other studies (McNally
et al., 1991; McNally et al., 1993; Vrana et aP9%; Constans et al., 2004) used words from
previous research. One study (Paunovic et al., ?8Gf2ed that the first author selected the
trauma words, however the process for doing sonsaslearly explained and consequently not

replicable.

3.2.4Controlling for potentially confounding variables.

Insert Table 1.3

Table 1.3 displays the confounding variables trathestudy controlled for. Of the fourteen
studies included in this review, only two studieéated they excluded individuals who were
colour blind (Thrasher et al., 1994; Cassiday et 2092); four studies excluded individuals
with current and previous psychiatric illness (Qdesg et al., 1992; Paunovic et al., 2002;
Constans et al., 2004; Michael et al., 2005); thleteelies excluded individuals with substance
misuse problems (Paunovic et al., 2002; Constaias.,e2004; Michael et al., 2005) and only
one study explicitly stated that previous headrinjuas part of the exclusion criteria (Bryant &

Harvey, 1997).

Five studies controlled for depression in theirlgsia (Thrasher et al., 1994; Constans et al.,
2004; Weinstein et al., 1996; Elsesser et al.,, 200it¢hael et al., 2005); and five studies
controlled for time since the traumatic event (@ss et al., 1992; Bryant & Harvey, 1995;
Bryant & Harvey, 1997; Elsesser et al, 2004; Midleeal., 2005).
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4.0 Discussion
There are three key issues that arise from thiesyic review: the limitations of the current
research, whether or not attentional bias is aroraatic or strategic process, and the

implications for clinical practice and future regga

4.1 Limitations of current research

The most commonly used paradigm to investigatenti@al bias in PTSD is the Stroop task.
Nine of the 14 papers included in this review usieid task. All (100%) of these papers
provided evidence that an attentional bias to ths®auli is a feature of PTSD and is consistent
with PTSD symptomatology. However, there are methagical issues with these studies,
particularly studies employing the Stroop task.c#mally, inconsistency in the types of words
that were included, level of threat words evoked amethod for presenting the words. The
higher rated studies seem to suggest that wordddshe rated for level of threat by victims of
trauma (who do not participate in the study) andched by frequency and word length to
positive, neutral and negative words in order tastter the emotionality hypothesis. When
delivering a Stroop task, it seems that words shbel presented randomly to participants in
order to reduce rumination effects. However, na$ clear whether or not rumination on trauma
words persists when neutral and positive wordspaesented and therefore future research is

necessary.

The most common population studied was the veteogulation (i.e. 43% of studies and 40%
of Stroop studies). These findings may not gers¥alto the wider population given the
reportedly higher incidences of substance misusk paychiatric illness compared with the
general population (Wagner, Harris, Federman, Dana, & Humphreys, 2007). Another issue
with this population regards the lack of claritytasthe degree of trauma these veterans were
exposed to. Two (McNally et al., 1990; Vrana et 4895) of the four Stroop studies using a
veteran population considered this potential conflen by using the Combat Exposure Scale
(CES: Keane, Fairbank, Caddell, Zimering, TaylorM&ra, 1989). Although CES scores were

only obtained for 7/15 participants with PTSD, ttmrelation remained significant between
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PTSD severity and Stroop interference for PTSD wowhen CES was controlled for,
suggesting that combat exposure per se was noftctmpgaon the degree of attentional bias.
Vrana et al., (1995) also used the CES but faibedantrol for this measure in their analysis.
Therefore it is difficult to conclude whether ortribeir findings support those of McNally et
al., (1990). Given that the Vietham War may haverbeonsidered unpopular by some members
of the public, perhaps Vietnam veterans had diffjcadjusting to social situations following
the war and as such, justified being in treatmentMTSD as means of coping with negative

views.

Recruitment itself appears to give rise to methogichl difficulties. All Veteran studies
(Pineles et al., 2007; Weinstein et al., 1996; @Cors et al, 2004; McNally et al., 1990;
McNally et al., 1993; Vrana et al., 1995) recruitedir samples from centres treating veterans
with PTSD. It is difficult to conclude therefore ether these samples are representative of the
general PTSD population as these participants pgetian for treatment. Likewise, the victims
of rape in one study (Foa et al.,, 1991) were résdufrom a group of victims undergoing
investigations into psychopathological responsesafe. In this study, it was not clear what

these ‘investigations’ entailed, leaving it difficto ascertain the homogeneity of the sample.

A related issue is whether or not the participdmad received treatment for PTSD. One study
(Cassiday et al., 1992) reported that some of @wigpants in their sample had received
‘supported psychotherapy’. Although they do notitfavhat this was, or who provided it, they
stated the psychotherapy was neither cognitivebebavioural. It is imperative that the authors
make it clear if participants have received treatinfer PTSD and described the nature of the
therapy. According to Dual Representation Theorye(Bn et al., 1996), treatment of PTSD
involves integrating trauma memories into the iidlial’'s autobiographical memory. If
treatment has been provided to individuals with BT$hey may be displaying Stroop
interference to a lesser extent. Indeed, one sfBdynovic et al., 2002) recruited participants
from a treatment study of Cognitive Behavioural fpy (CBT) for acute PTSD but failed to
clarify what stage these participants were at @irttieatment.
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Co-morbid mood disorders also play a confounding no attentional bias paradigms. Indeed
depression severity has been consistently repagesignificantly correlating with processing
speed (McDermott & Ebmeier, 2009). Many of the Esdncluded in this review conducted
measures of mood, however, psychiatric history m@tsconsistently reported and psychiatric
medication was only controlled for in one study gWa et al., 1995) and formed part of the

exclusion criteria in another (Constans et al. 42300

Another issue is whether or not studies shouldunhela control group consisting of individuals
who have experienced the same type of trauma aBTB® group, but without suffering from
PTSD. By having this non-PTSD trauma control groupddition to a healthy control group, it
may allow the investigator to identify what the sifie characteristics of PTSD are, and be able
to conclude whether or not the presence of antaiteal bias is a feature of PTSD, or whether it

is caused by merely experiencing a traumatic event.

There appears to be inconsistency in the assesdomatused for diagnosing PTSD in the
sample of studies reviewed. Similarly, a varietyreasures have been used for assessing PTSD
symptom severity. In particular, five of the sietéran studies (McNally et al., 1990; McNally
et al., 1993; Vrana et al., 1995; Constans et2@l04; Pineles et al., 2007) used measures of
PTSD that are specific to individuals who have beeolved in combat. Given the specificity
of these tools, it is again questionable to whatemx the findings in these studies are

generalisable to the wider PTSD population.

4.2 Attentional bias: Automatic or under strategic pessing?

The way people process information has generalgnbeéiewed as involving two broad

classifications of processes: automatic and sti@tégitomatic processes have traditionally
been defined as those that occur without consaifiest, are involuntary, and capacity free
(i.e., do not require additional resources that ldi@etract from performance on a concurrent
task). By way of contrast, strategic processing haen defined as involving conscious-

controlled effort, and being capacity limited irtur@ (Posner & Snyder, 1975). However, there
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is debate as to whether these are mutually ex@usis many of the symptoms of PTSD are
involuntary but not necessarily capacity free. Tisatthe presence of PTSD symptoms can

detract attention from concurrent tasks (BuckldgnBhard, & Neill, 2000).

Subliminal Stroop paradigms (e.g. Paunovic et aD02) investigated whether or not
preconscious processing of threat stimuli is presemdividuals with PTSD. Specifically, the
authors investigated whether or not cognitive fauctures were easily primed for individuals
with PTSD. It was hypothesised that preconsciouscessing is evidence of automatic
processing of threat stimuli and also evidence tmgnitive fear structures can be primed.
Paunovic et al., (2002) did not find any evidenoe gdre-attentive processing, suggesting that
automatic processing was not a feature of PTSD. éptanation for this finding relates to the
acute nature of PTSD symptoms. Perhaps the PTSIpteyms were too short-lived to cause an
absolute attentional bias to trauma-related inféionalndeed, the trauma network may become
more generalised over time, and as such, the trauonds for this study were not sensitive to
the varying types of crime reported by this sampleis notion that the trauma-network can
become more generalised over time is supporteddtydy (Foa et al., 1991) which found only
a specific supraliminal Stroop interference effectape victims with PTSD within a year of
their assault, while another study (Cassiday etl892) found a more generalised PTSD effect
in individuals with PTSD who were tested an averafjeine years or more after their assault.
Nevertheless, the findings of Paunovic et a(3002) study were consistent with a review of
the literature which found that attentional bias tlreat stimuli occurs at the post-recognition

stages of information processing (Buckley et &00).

Further support for attentional bias being charéstd by strategic processing comes from a
study (Constans et al., 2004) which investigatecetidr or not attentional bias could be
suppressed in individuals with PTSD. Findings sstggbthat attentional bias could be inhibited
when the individuals with PTSD anticipated expodura@ threatening event. This suppression

effect was not evident when participants were efiea financial reward on completion of the
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task. According to information processing modelgerdgional priority is given to the most
threatening incoming information, whilst lesseretis are ignored while the more threatening
information is being processed (Mathews & Macintak®98). This therefore, would suggest

that attentional bias is under strategic control.

4.3 Implications for clinical practice and future resea

The literature suggests that attentional bias fisature of PTSD. Given that it can be readily
measured using paradigms, like the modified Stitasp, clinicians may be able to utilise such
paradigms to gather a more comprehensive clinicdérstanding of an individuals difficulties.
It is essential however to develop word sets thasansitive and specific to types of traumas in

order for use in these paradigms. Further res@anmbcessary to develop such resources.

Finally, this review included papers which inveated attentional bias in individuals who had
experienced trauma in adulthood. Van der Kolk (30@8 suggested that trauma in childhood
has significant effects on brain development dubdightened exposure to the stress hormone
cortisol. Future studies of attentional bias in PTshiould consider investigating the differences
in repeated exposure to trauma across the lifesgach,complex PTSD, compared to single

event traumas,.

5.0 Limitations of review

Papers included in this review were rated usingodified quality rating scale. It needs to be
acknowledged that although a paper may have sd¢ovedn this rating scale, this may not be
an accurate reflection of the actual methodologipadlity. This is because papers may well
have considered important ‘threats to validity’ oot reported this in their paper due to other

factors, such a word limit as stipulated by thelishing journal.
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6.0 Conclusions

The evidence suggests that attentional bias taths#muli on a Stroop task is a feature of
PTSD in adults. However, there are several metlgilcdl concerns. The design of paradigms
used to measure attentional bias can be criti@seithe basis of how stimuli used in attentional
bias tasks are created and presented. It is imypadhat the ‘emotionality hypothesis’ is taken
into account in the design but few studies do thiBew studies account for potentially
confounding variables such as 1Q, age, psychidlness, mood disorders, trauma history, time
since trauma and trauma severity. Some samplededtuate not representative of the
population, limiting the generalisability of thendiings. Finally the quality of the studies may
not be reflected in the quality rating score systersedThis highlights a difficulty in selecting

appropriate quality rating scales in this areauf@papers which aim to systematically review
experimental paradigms would benefit from creatiquglity rating scales from the papers

included.
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Figure 1.1 Flowchart of article selection process

Electronic Search Strategy

Databases:

Limits:

Medline; Embase; PsychINFO; CINAHL;
British Nursing Index Cochrane & Pubmeg

("Post traumatic stress disorder” or
“PTSD") AND (“Attentional bias” or
“Cognitive Bias” or “Information Process*)

Journal articles
English language

71 Papers

Adult population
198(-October 200

Hand search:

papers

(2000-2008)

9 Papers

1) Reference sections of review

2) Journal of Traumatic stress,
Journal of Anxiety Disorders,
Journal of Abnormal Psychology
and Biological Psychiatry

A

A 4

A 4

Included Papers investigating

attentional bias in an adult population

with PTSD.

13 Papers from electronic
search

1 Paper from hand search

Excluded Papers:

1)
2)
3)
4)
5)
6)

7

Childhood/adolescent trauma
Attentional bias not measured
Neuropsychology of PTSD
Intervention studies
Dissertations

Include other co-morbid physical
problem

Review papers

58 Papers from electronic
search

8 Papers from hand search

Total Papers Included:

14 Papers
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Abstract

Background: Post-traumatic stress disorder (PTSD) can occloviohg a traumatic event that
has led to moderate to severe traumatic brainyinfiBl) even when there is little or no
memory for the event. The incidence of PTSD is aiglwhen diagnosed by self-report
guestionnaires compared to structured clinicalrudev. Previous studies suggest PTSD can be
misdiagnosed in a significant proportion of cased the incidence is in fact low. To explore
this issue further there is a need to not only tstdad whether there are differences between
cases that do and do not fulfill symptom critea PTSD, but also whether some cases have
‘partial PTSD’; that is to say they have PTSD syomp but do not fulfill the DSM-IV
symptom criteria exactly.

Aims. The study aims to establish whether an attentibiza to trauma related words exists in
people with TBI who report PTSD symptoms and toestigate the relationship between
physiological arousal and attentional bias in peayth a TBI reporting PTSD symptoms.
Method: Forty-one participants with severe-extremely sevEB? were recruited from the
community and completed measures of cognitive fanotg. Attentional bias was measured
using a Stroop task in which trauma, negative, mé@nd positive words were administered
randomly. Physiological reactivity (heart rate) wescorded and PTSD ‘caseness’ was
established using a self-report questionnaire asithi@ian-administered structured interview.
Results: No significant relationship between PTSD symptomwveséies and attentional bias to
trauma stimuli was apparent. Those with ‘PTSD’ destiated significantly slower reaction
times to negative words however; this bias wascata with self-report of depression rather
than PTSD symptomatology. Heart rate decreasedughaut the interview and was not
associated with PTSD symptom severities.

Conclusions: Greater PTSD symptom reporting was not associatddam attentional bias to
trauma words. Heart rate decreased over the caidrsiee interview, independent of PTSD
severity and diagnosis. This suggests that ‘paRiBED was not present, and instead those who
reported PTSD symptoms were curious about thergapeimory caused by amnesia without the

associated fear response.

48



1. Introduction

1.1 Definitions and Clinical Characteristics

Post-traumatic stress disorder (PTSD) is an anxdetgrder according to DSM-IV [1], with
symptoms including intrusion, hyperarousal and dance following exposure to a traumatic
event. Symptoms must have been present for at dg@smonth in duration and have had an
adverse impact on daily functioning. The traumatient is perceived as frightening and
threatening to the life or physical integrity oktkelf or others. PTSD can be diagnosed when

criteria A-F are satisfied within DSM-IV (Appendix2).

A traumatic brain injury (TBI) can occur from a @érating object (an ‘open’ TBI) or from a
blow to the head, rapid acceleration-deceleratiwrgevere rotational forces (‘closed’ TBI). A
TBI typically produces cognitive impairments, adder lasting memory impairments that are
clinically defined as Post-traumatic Amnesia (PT2]) TBI severity can be defined by duration
of PTA, duration of loss of consciousness, abnatialon a CT scan, or by score range on the
Glasgow Coma Scale (GCS). Duration of PTA (whichibg at the time of injury and includes
the coma period) correlates well with GCS ratingd bhoth are commonly used to define TBI
severity [3]. PTA is defined as the length of tilaier the traumatic event during which the
individual is (almost) completely unable to stotgrent events in memory [4]. According to the
clinical definition, the end of PTA is identified/ldhe return of continuous personal memories
[5]. The literature suggests however, that ‘iskiod memory’ or brief periods of apparently
normal encoding and retrieval during PTA are apptaite approximately one third of mild to

moderate TBI [6].

1.2 Prevalence Rates

Early studies suggested that PTSD did not [e.@nd]later could not [e.g. 8] co-exist with TBI.
The latter was based on the premise that PTSD Bhavére ‘mutually incompatible disorders’
since individuals with PTSD do not ‘forget’ the draatic event, whereas those who have

sustained a mild-severe TBI have no memory fotrdigmatic event [8]. More recently, there is
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growing acceptance that PTSD, in principle, carupedter a (severe) TBI [9,10]. Evidence for
this acceptance comes from a significant humbesimajle case studies [11] and group-based
studies [e.g. 12], however, the incidence ratePfoBD after TBI vary widely in the literature,

with rates of 0-56% being reported [9].

1.3 Mechanisms for PTSD following TBI

Four potential mechanisms have been identified1flljloOwhich aim to explain why PTSD and
TBI can co-occur. Firstly, in mild TBI there istlé or no organic amnesia (PTA or retrograde
amnesia) and as such, the individual has conscimmories for all or part of the traumatic
event [13]. Secondly, an individual can have camseimemories for part of the traumatic event
where there are one or more ‘islands’ of memoryrduPTA in an otherwise amnesic period
[14]. Thirdly, the traumatic event can be re-expeced as an unconscious/implicit fear
response when there is no conscious/explicit membtlye event. These are said to be triggered
when the individual is exposed to stimuli reminigicef the event [15]. Finally, PTSD can occur
when the individual creates ‘pseudomemories’, wiaich based on what the individual believes
has happened, or has been told what happened. Tisesaglomemories’ can occur when the
individual has little or no memory of the traumagigent and can therefore become a central

feature in PTSD [11,16].

1.4 Conceptual Models

Dual Representation Theory [17] is an informatiorogessing model that suggests that
traumatic memories are stored in a fundamentaffigrdint way to ordinary memories. Here,
two memory systems are said to be working in palratiut one may take precedence over the
other at different times. The Verbally Accessibleeibry (VAM) system involves the
conscious storage of narrative memories of thenteauThe information stored in the VAM
system can be consciously accessed when requifteel second system, called the Situationally
Accessible Memory (SAM) system involves implicitn@onscious) processing. The SAM

system contains information from lower level petoepprocessing of the traumatic scene, such
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as sights and sounds which were too briefly attéridén order for them to be contained in the
VAM system. Flashbacks are thought to represenbpieeation of SAM system in that they are

triggered involuntarily by situational reminderstbé trauma [18].

Information processing theorists [17,19] suggeat Hnxiety disorders, like PTSD, arise from
the activation of cognitive structures (i.e. theMbAystem), concerned with the processing of
information related to personal threat or dangéesk theorists argue that the presentation of
information represented in cognitive ‘fear’ struetsi activates it, and evokes a fear response and
triggers strategies of escape or avoidance. As,sitcts posited [e.g. 19] that anxious
individuals, including those with PTSD, demonstratagias in attention to stimuli represented in
the fear structure, and in turn, allocate more ugss to the processing of fear-relevant
information. Therefore, in terms of information pessing theories, the symptoms of PTSD are
conceptualised as indicating the presence of uepemd trauma-related information in

memory.

1.5 Proposed Explanations for the Misidentificatiorof PTSD occurring after TBI

A number of explanations have been proposed taexfhe relatively high incidence of PTSD
after TBI found using self-report questionnairesl aelatively low incidence using structured
clinical interview. Two recent studies propose cbmentary explanations for the discrepancy.
One study [20] suggested that PTSD is misdiagnosedtients with a severe TBI when using
self-report questionnaires compared to structurédical interview. They found PTSD
‘caseness’ to be 3% using a structured clinicarinew and 59% on a self-report questionnaire.
In concordance with another study [9], this ovexgttiosis on the self-report questionnaire was
attributed to the similarity in symptoms seen inthb®TSD and TBI alone. For example, a
person with a TBI may display “avoidance” symptomscording to a PTSD diagnostic
questionnaire however, the person may be ‘avoidingituation as a result of their injury (e.g.

‘avoiding’ driving because their licence has beevoked).
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A further consideration is whether it is appropriab consider a continuum of PTSD
symptomatology. ‘Partial PTSD’ is the notion wheretome individuals may fall short of
diagnostic criteria, but suffer from symptoms atiteble to PTSD [21]. This means that after
head injury, PTSD symptom number or severity mdly daort of DSM-IV criteria [1], but
PTSD may nevertheless be present in a milder dgilapform. Hence, differences in diagnostic
rate of PTSD reported after TBI might be explaihgddifferent rates of ‘partial PTSD’ being

reported as PTSD.

A recent study [22] considered whether the conaafptpartial PTSD’ can explain the
discrepancy. The authors hypothesised that setfrtep greater PTSD symptom severity would
be associated with increased heart rate and moventen responding to questions about the
traumatic event, if ‘partial PTSD’ was an explaoati They found that self-report of greater
PTSD symptom severity was not associated with agae in heart rate or movement during
questions about the traumatic event, and in faattliate decreased from baseline in those with
higher self-report scores for PTSD. The finding wiherefore consistent with notion that
individuals may be curious about the gap left inmmey by PTA [20], rather than ‘partial
PTSD’ being an explanation. This conclusion maycbesistent with other findings which
suggest that curiosity about the gap left in mentmyryPTA, might be self-reported as intrusive,

due to a desire to recover lost memory but is eat provoking [20].

1.6 Role of attentional bias

Attentional bias is believed to be important in #evelopment and maintenance of PTSD
because chronic over-arousal to mild threat stinsalh occur when attention is constantly
directed to such stimuli [23]. Attentional biasfisquently measured using the modified Stroop
task in which participants are instructed to coloame emotionally laden words. This task is
based on the hypothesis that longer response iatsemudicate attentional resources being
preferentially allocated to the meaning of the wandl thus, interfering with the task of colour-
naming [24].
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In non-PTSD populations it has been shown thantiteal bias is associated with increased
anxiety [25]. One study [26] found that individsakith high levels of anxiety displayed an
attentional bias on a Stroop task compared to iddals with low levels of anxiety. Anxiety is
a psychophysiological state characterised by a eurob physiological symptoms including
muscle tension, twitching and shaking, restlessriaggue and heart palpitations [27]. PTSD is
an anxiety disorder with prominent psychophysiatagjsymptoms including elevated heart rate
and hyperarousal to threat stimuli [28]. Patiemith PTSD are known to have an attentional
bias to threat stimuli [e.g. 29] and physiologiaakiety symptoms. The literature on heart rate
and PTSD following TBI is scarce. However, one gt[80] found that increased heart rate one

week after severe TBI was predictive of PTSD sinthe following the traumatic event.

The aim of this study is to investigate the findirgf a study described previously [22] which
suggested that individuals with PTA following a T&le curious about the amnesic gap. It is
unclear from this previous study whether or notéhgas an attentional bias to stimuli which
may act to remind the individual of the traumatiemrt, and if indeed the desire to recover lost

memory is intrusive. The literature is sparse withjard to this issue.

The present study considers the notion of ‘paRiBED’ as well as identifying those who are
PTSD ‘cases’ and will investigate whether or notastientional bias to trauma-related stimuli
exists in TBI patients reporting PTSD symptoms. dtleer study has specifically investigated
whether or not an attentional bias is related t&BBymptom severity in patients with TBI. If

greater PTSD symptom severity is related to amtiteal bias for trauma-related stimuli, then
the disparity between the number of people selbmtapy PTSD symptoms after head injury and
the smaller number diagnosed by structured clinigalview, may reflect ‘partial PTSD’ in the

former. That is, the self-reported PTSD symptonesadtributable to PTSD and not head injury.
This will further our understanding as to why PTBDmisidentified in people with TBI. This

study will subsequently question whether attentidnas might be utilised as an indicator of
PTSD for this population. Physiological arousadf rate) will also be examined in relation to
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PTSD severity and attentional bias. If ‘partial BT present, then an increase in heart rate is

expected during the administration of measuresi@Pseverity and caseness.

2. Aims & Hypotheses
2.1 Aims
1. To establish whether an attentional bias existgp@ople with a TBI and PTSD

symptoms.

2. To investigate the relationship between physiolaigizousal (heart rate) and attentional

bias in people with a TBI and PTSD symptoms.

2.2 Hypotheses
1. People with a higher frequency or severity of PTSmptoms have an
attentional bias to trauma related stimuli.
2. Increased physiological arousal is associated gitater attentional bias to trauma
related stimuli.

3. H,is associated with increased physiological aro(rszdrt rate).

3. Design

A cohort study, consisting of within group comparis on an experimental task was employed.

4. Method

4.1 Participants

Participants were recruited from a neuropsycholdggartment of a brain injury rehabilitation
unit and from a brain injury charity which offergpport to individuals with head injuries. 258
individuals who were discharged from the neuropelady department and 11 individuals
attending outpatient neuropsychology appointmergsevinvited to take part. Five outpatients

and twenty-seven discharged patients consentezkéofart. Presentations were given to two
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brain injury charity organisations across Scotland a total of eleven participants consented to
take part. A total of 43 participants were inclugedhe study (See Appendix 2.2 for full details
of recruitment and attrition). Ethical approvalsagranted from Lothian and Research Ethics

Committee (02).

Participants were considered eligible accordinthéofollowing inclusion and exclusion criteria:
Inclusion: -Aged 18 years and over

- TBI occurred at least 3 months ago (to meet BI8Mriteria for PTSD)

- TBI occurred in adulthood

- Living independently

- Moderate and severe TBI as defined by the Glaggoma Scale (GCS<13)

and/or documented loss of consciousness

Exclusion: - Currently receiving psychiatric treatment for BXS

- Colour-blind

Participants receiving treatment for any other pgteic illness were considered on a case-by-

case basis.

4.2 Estimation of required sample size

When comparing non-TBI PTSD samples with contrplgvious studies on attentional bias
have found a variety of effect sizes, ranging froradium [dot-probe paradigm: 31]) to large
(modified Stroop task e.g. 32, 33]. The modifiedo8p task has only been used once in a
between-group investigation of attentional biagndividuals with a TBI [34]; however, the
sample consisted of individuals with Acute StressoRler rather than PTSD so data from that
study may not generalise to PTSD. In the presemystfforts were made to increase power by
rigorous sample selection and by incorporating mmesss of cognition which would be

controlled for during the analysis. Therefore,cfying power = 0.8, alpha = 0.05 arfd=0.15
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(medium effect size), a total sample of 68 partioils needed to be recruited to reliably reject

the null hypothesis when using linear regressiodéda analysis.

Measures

4.3.1 Cognitive Measures

Pre-morbid IQ

Premorbid intelligence was measured using the Weckslult Reading Test (WTAR) [35].
The test consists of a list of 50 irregular wortise participant is instructed to read each aloud
and is given one point for each correct pronunmmatA standard score can be derived from the
raw score from which Performance I1Q, Verbal 1Q andll-Scale 1Q can be obtained.

Normative data indicates a mean of 100 and stardiangtion of 15.

Executive Function

The Hayling (Hayling and Brixton Tests) [36] is @asure of executive function and therefore
is capable of highlighting any frontal lobe damag@ée test consists of two subtests, each
consisting of 15 sentences with the last word @uitin the first subtest, the participant is

instructed to provide a word which completes thatesgce. The time taken to respond is
converted into a scaled score which provides a uneagf response initiation speed. In the
second subtest, the participant is instructed tvige a word that is unconnected to the
sentence. Response times and errors are recordea secaled score is computed to provide a
measure of suppression ability and thinking timetofal score (1 = impaired to 10 = very

superior) is calculated by summing the scaled sciareeach subtest.

Attentional Bias

Attentional bias was measured using a modifieddpttask. The Stroop task is a reaction time
task which requires participants to colour-namegecoent and incongruent words. The Stroop
task was modified to include the following word &g trauma, negative, neutral and positive.

Fifteen words for each word type were repeated tiowgs in each of the following colours: red,
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blue, yellow and green (see Appendix 2.3 for detaildesign). A practise task consisting of the
numbersone, two, three, fouandfive were presented randomly in red, blue green andwel
The task was created using computer software (&upegersion 4.0) and was presented on a
Fujitsu Siemens Laptop Computer. Words were preserandomly, with no same word or
colour appearing consecutively. Reaction times wecerded using a response box (CEDRUS:

RB-730 Model)

Information Processing Speed

The Digit Symbol subtest of the Wechsler Adult ligence Scale-lll (WAIS-III) [37] was
used to measure information processing speedchparis are presented with the numbers one
to nine. Each number has a corresponding symboh €eparate grid, the numbers one to nine
are presented randomly. The participant is instditd write down the corresponding symbols
underneath each number within two minutes. Thd taianber of correctly matched symbols

are totalled giving the raw score.

The Digit Symbol task has a graphomotor compon&herefore, to control for physical
problems affecting the participant’s ability to qolete the task, an additional measure was
used. The Digit Cancelling subtest of the Adult Meyand Information Processing Battery
(AMIPB) [38] requires the participant to cross astmany ‘11’'s as possible in 30 seconds. The

total number scored out was then regressed agha&ligit Symbol score to obtain a Z score.

Declarative Memory

The Logical Memory subtest of the Wechsler Memocal&-11l (WMS-I111) [39] provided a
measure of short-term memory retention and rePaltticipants are read two short stories and
asked to repeat them immediately and again afthlay of 30 minutes. The total number of
elements recalled in each story, for both immedatd delayed conditions are summed to
provide a raw score. Scaled scores can be obtamdor the purpose of this study, raw scores

were used in the analysis.
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4.3.2 PTSD Severity and Caseness Measures

Post-traumatic Diagnostic Sca(€DS) [40]

The PDS is a self-report questionnaire, based okl-D&criteria for PTSD, consisting of 49
items. Each item is rated for frequency of presemez the past month (0 = not at all/only one
time, 1 = once a week or less/once in a while,t%&e to four times a week/half the time, 3 =
five or more times a week/almost always). Impacfunttioning along with duration and onset
of symptoms are rated. PTSD ‘caseness’ is achigwederion B to F are met (‘diagnosis’ by
PDS symptom number). Criterion A, feeling helplesgerrified during the traumatic event, is
not considered essential with a TBI population [9PTSD ‘caseness’ can also be achieved by
having a symptom severity score greater than 2adfwsis’ by PDS symptom severity) [40].

Severity scores (ranging from 0 to 51) are obtaimedumming the frequency scores.

Clinician Administered PTSD ScalEAPS) [41]

The CAPS is a structured clinical interview thatlides a measure of previous trauma history.
It is based on DSM-IV criteria for PTSD. The cliisic asks the participant if a symptom has

been present during the past month using a stammardpt question and rates the frequency
and intensity on a scale of 0 to 4. A symptom issitered present if the frequency is rated as 1
and the intensity is rated as 2. A total scorebimioed by summing the frequency and intensity
scores for all 17 symptoms. The range for theseescis 0-136. The clinician also rates the

impact symptoms have on functioning and overalrelss. Caseness is met by fulfilling criteria

B to F.

4.3.3 Depression and Anxiety

The Hospital Anxiety and Depression Scale (HADS)][# a self-report questionnaire that
assesses for the presence of anxiety and depressigstoms. It has been found to be reliable
for the medical outpatient population [42]. Papants are asked to rate symptoms that have
been present over the past week on a scale from & tand total scores for anxiety and

depression are calculated by summing each itent. b&h the anxiety and depression scales,

58



raw scores between 8-10 identify mild cases, 1InbSlerate cases and 16 or above, severe

cases [42].

4.3.4 Physiological Measure

Heart rate was measured using a Garmin Forerunn@r Heart Rate Monitor
(https://buy.garmin.com/shop/shop.do?clD=142&pID5210) at 5 second intervals throughout
the interview. Mean heart rate was calculated facheassessment measure separately. A
baseline for heart rate was calculated using dali@ated at the beginning of the interview
when the participant was completing the consenin$prwhen the traumatic event was not

discussed.

4.3.5 TBI Measures

TBI Severity

TBI severity was estimated using retrospective tjoieisg of Post-traumatic Amnesia (PTA).
PTA is defined as the return of continuous memdf)] gnd can be established by questioning
the participant about their memory of events follmyweturn to consciousness [44]. Russell and
Nathan [43] classified severity in terms of numbkdays of PTA: mild = <24 hours, moderate
= 1-24 hours; severe = 1-7 days; very severe = 8a#38; extremely severe = >29days. PTA
was used as a measure of severity as opposedédp ragasures, such as the Glasgow Coma
Scale (GCS) score, because such information waavaitable for all participants. In addition,

PTA is considered a more reliable measure of sigvanid one that better predicts outcome [45].

Memory for traumatic event

The Traumatic Memory Inventory (TMI: unpublishedppa obtained directly from the author)
[46] is a structured interview that measures sgnsaffective and narrative memory for the
event (see Appendix 2.4 & 2.5). The TMI assessanaong at three different time frames: initial
post-trauma memory, memory at the time when PTSBpsyms were most severe, and current

memory. In this study, current memory was asseaseadtrospective recall of memory may not
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reliably distinguish between these three time frafd@]. A participant will receive a score of 0

if they are unable to reproduce any memory forewent. They will score one point for each
memory that is recalled visually, as a physicakaéion, as smells, as sounds, and as emotions.
One point is also awarded if the memory is integtaand narrative. The total score ranges
from O to 7. The TMI also assesses for the preseha#rusive symptoms but given that these

are accounted for in the PDS, this information wilt be detailed in the current study.

Disability following TBI

The Glasgow Outcome Scale-Extended (GOS-E) [4% dinician rated scale that assesses
functional and social disability following TBI. Aotal score from O (dead) to 8 (good recovery)
is given based on the participants ability to emgiagieisure activities, return to work, self care

and remaining symptoms of TBI.

4.4 Procedure

Participants attended for one individual interviesvich lasted approximately 1.75 hours. The
heart rate monitor was worn throughout the intewend started along with the stopwatch.
Times at the beginning and end of each assessneagume were recorded. Consent forms were
completed initially followed by collection of deme@gphic information. The assessment
measures were then administered in the followindeiorHADS, WTAR, Digit Cancelling,
Digit Symbol, Hayling, Stroop, Logical Memory (imaiate), PTA assessment, PDS, CAPS,
Logical Memory (delayed), GOS-E and TMI. A break X8 minutes was given during the
Stroop task. The procedure was piloted on a nonit@Vidual (a colleague of the researcher)

to ensure the timings and heart rate monitor weliahie.

4.5 Data Analysis Plan
Data was analysed using SPSS v15.0. Kolmogorovidmitests were conductedn each
variable to check whether the data were normallgtribiuted. Demographic and injury

information and scores on cognitive measures weviially considered descriptively.
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Hypotheses 1 was investigated using linear regmesanalysis consisting of two models.
Preliminary analyses were conducted to ensure olation of the assumptions of normality,
linearity, multicollinearity and homoscedasticityg.model 1, PDS score and reaction time were
entered. In model 2, age, time since trauma (mosthse injury), scores on measures of
depression, anxiety and cognition were added. &hadysis was repeated for each word type.
Hypothesis 2 was investigatdyy correlating (Spearman’s Rank) PDS scores andhrheart
rate during administration of trauma measures WiehStroop task-or technical reasons it was
not possible to establish mean heart rate for eact type. Hypothesis &as to be investigated

using Spearman correlationsiidence to support Hypothesis 1 was found.

5. Results

5.1 Demographic and Injury Information

Demographic information is displayed in Table 2.Two participants opted out of the study
during the interview due to literacy problems aistrdss caused by completing the Stroop task.
In total, data from 41 participants were includedtie analyses (26 discharged patients, 5
outpatients and ten individuals attending Headwahhirty-two males (78%) and nine females
(22%) participated.

Insert Table 2.1

Retrospective questioning of PTA estimated thatpadticipants had suffered an extremely
severe (34%), 11 a very severe (27%), and 16 aesé®l (39%). Causes of TBI were road
traffic accident (49%), fall (34%) and assault ()7%or road traffic accidents, eight were the

driver (20%), six were a passenger (15%) and siewegpedestrian (15%).

5.2 Clinical Caseness

Fourteen participants achieved PTSD ‘casenessl¢yion the PDS by fulfilling criteria B-F
(PDS symptom number). Of these, six sustained arsevhree a very severe, and five an
extremely severe TBI. Nine participants (21.9%ilfed ‘caseness’ on the PDS according to
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symptom severity (PDS symptom severity). Of théser, sustained a severe, two a very severe
and three an extremely severe TBI. Three parti¢gpdmifilled criteria for caseness on the
CAPS (7.3%) and all had sustained a severe TBIL.wWAIb reached PTSD ‘caseness’ on the
CAPS were ‘cases’ on the PDS. All participantmpleted the HADS; fourteen (34%) were
abnormally anxious (29% mild, 50% moderate, 21%esEvand ten depressed (80% mild, 20%

moderate).

5.3 Assessment Measures

Insert Table 2.2

Table 2.2 displays the descriptive data for scamescognitive measures and questionnaires.
Scaled scores on the Hayling ranged from 1-9, with participants scoring 1 (impaired), one
scoring 2 (abnormal), five scoring 3 (poor), onerswy 4 (low average), five scoring 5
(moderate average), eighteen scoring 6 (averaga) storing 7 (high average), three scoring 8
(good) and two scoring 9 (superior). Clinicianings on the GOS-E ranged from 4-8, with
seven participants rated as 4 (Upper severe diyabibix rated as 5 (Lower moderate
disability), six rated as 6 (Upper moderate disghijl nine rated as 7 (Lower good recovery)
and thirteen rated as 8 (Upper good recovery).mban severity score on the PDS was 11.88
(SD 9.67), range 0-31. The mean CAPS total score 180 (SD 17.25), range 0-65. TMI
scores ranged from 0-6, mean 2.76 (SD 1.76) witketlindividuals having no memory of the

trauma (one had a severe, one very severe anchamdramely severe TBI).

5.4 Hypothesis Testing
5.4.1 Hypothesis One
“People with a higher frequency or severity of PTSBymptoms have an

attentional bias to trauma related stimuli”

Insert Figure 2.1
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Mean reaction times to each word type are displaydigure 2.1. Reaction times for each word
type had non-significant Kolmogorov-Smirnov valuakowing for parametric tests to be
conducted. Reaction time to trauma words signifigacorrelated with the reaction time to
negative { = 0.994,p<0.01), neutral ( = 0.997,p<0.01), and positive words (= 0.992,
p<0.01). A one way within subjects repeated meas#tROVA revealed no significant
difference in reaction time on trauma, negativeytrag or positive words [Wilks’ Lambda =
0.851,F(3,38) = 2.22p = 0.101, multivariate partial eta squared = 0.1€@Infidence intervals

were adjusted due to multiple comparisons usingrfdroni test.

Insert Figure 2.2

The distribution of PDS scores are displayed inrkg2.2. In order to consider whether ‘partial
PTSD’ could explain the findings, correlations beén reaction time for each word type and
PTSD severity measures were undertaken. If ‘paligbD’ was a phenomenon, greater PTSD
symptom severity scores would significantly cortelaith reaction times to trauma words. No
significant correlation (one-tailed) between PD&ptom severity score and reaction time to
trauma (=0.127,p=0.215), negativer£0.159,p=0.160), neutralrE€0.130,p=0.209) or positive

words €=0.125,p=0.219) was found.

Scores on a structured clinical interview (CAPS),which the clinician adjudged PTSD
symptoms, significantly correlated with anxiety=0.697, p<0.001) and depression scores
(r=472,p=0.001). The correlation between the CAPS totates@nd reaction time to trauma
words was of borderline significance=0.255,p=0.054). Significant correlations were found
between CAPS scores and reaction times to negatn@281, p=0.038), neutral rE0.271,
p=0.043) and positive words50.268,p=0.045). However, all of these correlations became

non-significant when the correlation was controlleddepression scores (p>.05).

Insert Table 2.3
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Results of linear regression modelling (see tabl®) 2uggest no significant relationships
between PTSD symptom severity (PDS score) andiogatntine for traumaf{=0.127,p=0.430),
negative §=0.159,p=0.320), neutral=0.130,p=0.418) or positive word{3£0.160,p=0.328)
when the model was unadjusted (Model 1). Specific&lDS scores explained 12.5% of the
variance F(1,39) = 0.637p=0.430] in reaction time for trauma words, 15.9%lhef variance in
reaction time for negative word&(fL,39) = 1.014p=0.320], 13% of the variance in reaction
time for neutral wordsH(1,39) = 0.669p=0.418] and 12.5% of the variance in reaction tiore
positive words F(1,39) = 0.617,p=0.437]. When the model was adjusted for cognitive
variables, time since injury, age, and mood andes=sion scores (Model 2) the non-significant
relationship between PDS symptom severity scoresraaction time for traumg3£-0.251 ,
p=0.245) negative pE-0.230, p=0.285) neutral {=-0.252 p=0.235) and positive word$%-
0.248,p=0.259) remained. Therefore, no attentional biathteat stimuli (trauma words) was

evident.

Insert Table 2.4

As PTSD symptom severities were derived from a sedport questionnaire (the PDS), linear
regression modelling was repeated using PTSD sympoores derived from a structured
clinical interview (CAPS scores). Results are digpt in table 2.4. There was no significant
relationships between CAPS score and reaction fimé¢rauma f=0.255,p=0.107), negative
(p=0.281,p=0.076), neutralf=0.271,p=0.086) or positive word$£0.268,p=0.090) when the
model was unadjusted (Model 1). Specifically, CA®®res explained 25.5% of the variance
[F(1,39) = 2.721p=0.107] in reaction time for trauma words, 28.1%ha#f variance in reaction
time for negative wordsH(1,39) = 3.333p=0.076], 27.1% of the variance in reaction time for
neutral wordsk(1,39) = 3.100p=0.086] and 26.8% of the variance in reaction tiorepositive
words F(1,39) = 3.024p=0.090]. When the model was adjusted for cogniti@gables, time
since injury, age, and mood and depression sciMesldl 2) the non-significant relationship
between CAPS scores and reaction time for trayime0(195 ,p=0.387), negativepE-0.198,
p=0.375), neutralf=-0.177p=0.426) and positive wordg%-0.136,p=0.554) remained.
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5.4.2 Hypothesis Two
“Increased physiological arousal is associated wgiteater attentional bias to trauma related

stimuli”

Insert Figure 2.3

Analysis of heart rate over the course of the inésy was carried out to establish the overall
trend. Mean heart rate significantly decreasedvéend baseline and TMI administration
(t=8.66, df=40,p=0.000) for the entire sample (see figure 2.3). Taktionship between
baseline heart rate and PTSD symptom severity seeas examined to establish whether those
reporting greater PTSD symptom severities had Inighseline heart rates. Baseline heart rate
was not associated with PDS symptom severity sqore8.059,p=0.714) or CAPS total score

(r=0.070,p=0.664).

It was not possible to determine mean heart ratedch word type because the 720 stimulus
words in the Stroop task were presented randomty.inVestigate whether those reporting
greater PTSD symptom severities had higher meart re#as on measures in which the trauma
was recalled, PTSD symptom severities (PDS) weneleded with the following measures: (1)
mean heart rate during the completion of the PD3Sn@an heart rate during administration of
the CAPS (criterion A: when details of the traumatvent were discussed in detail), (3) mean
heart rate during the assessment of PTA and (4 ineart rate during completion of the Stroop
task. Results indicated that there was no sigmficrrelation between PDS scores and (1)
mean heart rate during completion of the PB® € -0.92,p=0.566), (2) mean heart rate during
administration of CAPS Arfio = -0.117,p=0.467), (3) mean heart during assessment of PTA
(rho = -0.155,p=0.334) and (4) mean heart rate during completioth@ Stroop taskrfio = -

0.102,p=0.524).
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5.4.3 Hypothesis Three

“Hypothesis One is associated with increased phyggioal arousal (heart rate)”.

No attentional bias to threat stimuli was detect&iven that Hypothesis Three relies on

Hypothesis One being accepted, this final hypothesis not investigated. In addition, analysis
conducted in section 5.4.1 indicated that thereewer significant differences in reaction time

between word types. Furthermore, no significaraiti@hship was found between mean heart

rate on measures where the trauma is discusse@ealted and PTSD symptom severity.

5.5 Exploratory Analysis

5.5.1 Attentional bias and participants ‘diagnosedivith PTSD

For the fourteen participants ‘diagnosed’ with PT@&ng the PDS, no significant correlation
(one-tailed) was found between the PTSD symptorarges (PDS score) and reaction time for
trauma ( = 0.154,p=0.300), negativer(= 0.167,p=0.284), neutralr(= 0.143,p=0.313) or
positive words ( = .167,p=0.284). Similarly, no significant correlation wésund between
CAPS score and reaction time for trauma=(0.161,p=0.291), negativer(= 0.146,p=0.310),

neutral ¢ = 0.177 p=0.273) or positive words & 0.200,0=0.246).

To investigate whether individuals ‘diagnosed’ wRiSD according to PDS symptom number
took longer to respond to trauma words than otherds; a within group one way repeated
measures ANOVA was conducted. This revealed afgignt main effect for word type [Wilks’

Lambda = 0.462,F(3,11) = 4.267,p=0.032, multivariate partial eta squared = 0.538].
Participants took longer to colour-name negativerdsocompared to trauma words only
(p=0.022). There were no other significant differend®tween word types for this group.

Confidence intervals were adjusted due to muligplmparisons using a Bonferroni test.
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6. Discussion

The aim of this study was to investigate if anrgtal bias to trauma stimuli was related to
greater PTSD symptom reporting, and consequeifitiyaitial PTSD’ could explain why PTSD
is misdiagnosed in people with TBI. PTSD symptoawvesity scores did not significantly
correlate with reaction time to trauma words arctéased PTSD symptom severities was not
associated with reaction time for any word typeerEfiore, no attentional bias to threat stimuli
(i.e. trauma words) or any other word type was egpa Therefore, self-report of PTSD
symptoms was not explained by the presence ofighaRTSD, and consequently, attentional
bias to threat stimuli does not explain why papicits met PTSD diagnostic criteria on a self-
report measure of PTSD but not according to a stred clinical interview. In summary, no
attentional bias to trauma stimuli was detectednutividuals with a TBI reporting PTSD

symptoms.

Previous studies have suggested that individuats letve sustained a TBI with resultant PTA
may focus their attention on information of partasisalience to them, due to a desire to fill the
memory gap [48]. Indeed, they appear to be curadmit the gap in memory caused by PTA
[20] and report symptoms of PTSD but without theoasated fear response. The modified
Stroop task operates at an implicit and explicield32] and works on the premise that for
individuals with PTSD, the threatening/trauma infiation presented will evoke a fear
response, by triggering trauma-related cognitiearf structures [19]. Consequently, the fear
response disrupts ongoing cognitive tasks andtadteis preferentially allocated to processing
the fear-relevant information. As such, individudisplaying a fear response take longer to
colour-name trauma words compared to other noratbning words. In the current study, it
may be that individuals did not display an attemtiobias to trauma words because PTA
prevented them from storing significant amountsnéérmation from the traumatic event for
them to be able to have a fear response. Perhaas eesponse is integral to an attentional bias

and curiosity itself is not sufficient to produae attentional bias.
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In this current study, severe-extremely severe MBY offer some, but not complete protection
against the development of PTSD, and this findehgansistent with previous conclusions [10]
Indeed, one study [49] found that only 6% of pgpaats with ‘no memory’ of the head injury

developed PTSD compared to 23% of participants avitood memory’.

Due to the expected small number of people me@&irgD ‘caseness’ on the structured clinical
interview and the apparent absence of ‘partial PTBBvas not possible, nor within the scope
of this study to definitively state what mechanisaused these individuals to develop PTSD. It
is of interest however, that all three participamtseting PTSD ‘caseness’ on the structured
clinical interview, had some memory for the traumavent. Perhaps these individuals added
to, and embellished their ‘little memory’ and cexhtpseudomemories’ based on what they
believed happened to them in order to form compie¢enories [16]. Indeed rumination over
the traumatic event, in which the event is elalemtad include a catastrophic outcome, has been
associated with poorer outcome [50]. Another pdsséxplanation for the development of
PTSD following (severe-extremely severe) TBI coestdthat the recovery period following a
TBI can be perceived as a traumatic event, for @@mexperiencing painful medical
procedures whilst emerging from PTA [10]. Indeedrsistent medical problems have been
implicated as a predictor of PTSD one year postin[50]. In the current study however, the
Stroop task did not contain words related to th&tqogury recovery period, leaving it difficult
to conclude whether or not PTSD can develop inT#Bepopulation as a result of post-injury

traumatic experiences during the recovery period.

The main finding of no significant relationship \Wween PTSD symptom severity scores and
reaction time to trauma stimuli on a Stroop taskiaconsistent with a recent study [34] which
investigated whether or not implicit memory was thechanism for the development of acute
stress disorder (ASD) in patients who sufferedoged head injury. Acute stress disorder (ASD)
Is an anxiety disorder characterized by a cludteissociative and anxiety symptoms that occur

within a month of a traumatic stressor. ASD, [IKESD, begins with exposure to an extremely
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traumatic, horrifying, or terrifying event. UnlikeTSD, however, ASD emerges sooner and
abates more quickly. However, if left untreatedca@n progress to PTSD [1]. This study
compared performance on an emotional Stroop taskelee road traffic accident (RTA)
victims with brain injury, without brain injury andontrols. Individuals were recruited from a
hospital within one month post-trauma. The ressiiggested that both RTA victims with and
without brain injury demonstrated an attentionalshio RTA-related words within one month of
experiencing the trauma. The results between titidighed study, and the current study may be
inconsistent because of the difference in braiaringeverity, as measured by PTA, and time

since trauma.

An interesting finding from explorative analysis tigat individuals with PTSD, ‘diagnosed’

according to self-report symptom number, did digpém attentional bias towards negative
words. Those without ‘PTSD’ did not demonstrates thias. This phenomenon seems to be
consistent with the ‘emotionality hypothesis’ whistates that the magnitude of a words
personal significance determines its capacity taydeolour-naming in a Stroop task [51].

Therefore, the negative words may have been enajorignificant to the individuals with

‘PTSD’. The negative words included in the Stroagktmay have triggered thoughts about how
participants view themselves. The literature ssggb2] that individuals who have sustained a
TBI mourn over parts of their lives which have bedtered. This loss of sense of self may take
different forms, including loss of self-comparistoss of self-knowledge, and loss of self in the
views of others [53]. This, along with the repdra-morbidity of depression and PTSD [54],

may explain why participants with ‘PTSD’ had areattonal bias for negative words.

In the current study, only those participants withld’ depression met ‘PTSD’ diagnostic

criteria. That is, of the fourteen individuals ‘dgieosed’ with PTSD according to symptom
number, five had mild depression. Of the threegdsed’ with PTSD according to a structured
clinical interview, two had mild depression. Irder to clarify if the attentional bias to negative

words was a PTSD phenomenon, or a feature of dg@presscores on the PTSD structured
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clinical interview (CAPS) were correlated with rdan time for each word type. The results
demonstrated that the significant correlations ébdisappeared when depression scores were
controlled for. This finding, along with the sigicdint associations between scores on the
structured clinical interview and measures of dsgimm and anxiety, suggest that slower
reaction times to negative words are apparent vidgim levels of mental health problems, like
depression are present. This finding is consistétht a substantial body of evidence [e.g. 55]
reporting that individuals with depression demaatstra significant Stroop interference effect

for negative words.

6.2 Physiological Response

Consistent with a previous study [22], the resaftshis current study demonstrated a general
decline in heart rate over time. Given that heate is known to increase in response to anxiety
[28], it is possible that participants were anxiab®ut taking part in the study and consequently
demonstrated increased heart rate at the begimfitige interview. Thus, the decline in heart

rate observed over the course of the interview mdigate a reduction in anxiety.

Previous studies investigating physiological reggsnin non-TBlI PTSD populations have
demonstrated that heart rate increases duringetia! iof traumatic events [e.g. 56]. As such, in
this current study, heart rate was expected tceass when individuals self-reporting greater
PTSD symptom severities were required to think alamd recall details of their traumatic
event, if ‘partial PTSD’ was present. No increasdééart rate was demonstrated in participants
meeting PTSD diagnostic criteria on the self-regpréstionnaire (PDS) when they completed
the attentional bias task, the self-report questine for PTSD (i.e. the PDS), or when they
were interviewed in detail about the traumatic ¢wwhich caused their head injury. It is
suggested therefore that the findings in this eurstudy are consistent with previous studies
that posit that individuals with a TBI orientatesthattention to trauma-related information but
without the associated fear and subsequent phgsialoresponse, due to a desire to integrate

their unknown experience in order to evaluate futhreat [22].
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6.3 Limitations

The study has a number of limitations that neetbdcacknowledged. Firstly, the anticipated
sample size, as recommended by the power calculatis not achieved. Secondly, although
demographically the sample was fairly represergatif’the population of people with TBI in
the community, participants did have severe toeem#ly severe head injuries [57]. However,
this bias is useful in this study given the conénsy surrounding whether or not PTSD can
occur after severe TBI. Thirdly, the measure d¢érdtonal bias was created by the author
following a brief pilot study completed by trainenical psychologists. It may have been
helpful to conduct this pilot study on a clinicalnsple but there was insufficient time to do this.
Also, the Stroop task was designed in such a walyttte mean heart rate for each word type
could not be established. This would have beenfiielp investigating the impact of trauma
words on heart rate. Fourthly, participants in stedy were not instructed to rate the
emotionality of each word presented during the fiedliStroop task. This would have been
helpful in furthering our understanding of this inat that individuals are curious about what
happened to them during the traumatic event. Andllfi, future studies may benefit from
adding stimulus words related to the process awexy following TBI, e.g. surgery and coma,
in order investigate whether or not the recovenygokfollowing TBI in which the individual is
emerging from PTA is itself considered as a traiomaxtperience and as such, reflects fear or

horror as described in Criterion A of DSM-IV diagtic criteria [1].

6.4 Conclusions & Directions for Future Research

The aim of this study was to investigate whethematentional bias to trauma-related stimuli
was associated with greater PTSD symptom reporfmgattentional bias to trauma-related
stimuli as measured using a Stroop task, was nteictel. ‘Partial PTSD’ therefore did not
explain why some individuals in this sample seffeted greater PTSD symptoms. That is,
individuals self-reporting PTSD symptoms were nefirdtively reporting PTSD symptoms. It

is more likely that the ‘PTSD’ symptoms they sealported were attributable to head injury
symptoms. Post-injury recovery events, such as eaédbrocedures, and adjustment to
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disability with associated losses, may be expeddnas traumatic and be implicated in the
development of PTSD. This hypothesis warrants &rthvestigation as it was not within the
scope of this current study to assess the isswaljastment to disability (as assessed by the
GOS-E) following head injury and if there is a tadaship with greater self-report of PTSD

symptoms.

As demonstrated in previous studies, PTSD can Isedemtified depending on the diagnostic
tool used. In line with previous studies [20, 2Pk number of individuals with a TBI meeting

PTSD ‘caseness’ is higher when using self-reporasuges of PTSD than using a structured
clinical interview. The findings support the ugecbnician administered assessment tools in
order to reliably establish whether or not PTSPrissent in individuals with severe-extremely
TBI. It is unclear whether or not measures of dibeal bias are sensitive to the presence of
PTSD, when PTSD is measured using a structuredcalitnterview. This warrants further

research.
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Figure 2.1: Mean reaction time for each word type (n41)
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Figure 2.2: Distribution of PDS scores
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Figure 2.3: Mean Heart Rate (bpm) for each assessment meamglie (
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Table 2.1:Demographic Information (n41)

Age (years)

Time since head injury (months)

Mean (SD)
42.56 (12.72)

*69

Range
18-76

21-396 months

PTA 20.71 days (20.61days) 1-87 days
Gender (male/female) 32/9 -
YES NO

Previous Trauma 7 (17%) 34 (83%)
Previous TBI 11 (27%) 30 (73%)
Currently Employed 12 (30%) 29 (70%)
TBI Severity N % of Sample
Severe (PTA 1-7days) 16 39
Very Severe (PTA 8-28 days) 11 27
Extremely severe (PTA 14 34
>29days)
TBI cause

20 49
RTA (total)

8 20
RTA (driver)

6 15
RTA (passenger)

6 15
RTA (pedestrian)

14 34
Fall

7 17
Assault
*Median
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Table 2.2:Cognitive Measure and Questionnaire Results

Mean (SD)
Estimated Verbal IQ 102.63 (9.99)
Estimated Performance 1Q 103.83 (9.14)
Estimated Full Scale IQ 102.49 (9.93)
Digit Symbol (raw score) 64.93 (17.93)
Digit Cancelling (raw score) 63.63 (18.11)
Logical Memory (Immediate) 21.80(9.23)
Logical Memory (Delayed) 16.98 (10.01)
Hayling (total scaled score) 5.51 (1.89)
Anxiety (HADS) 6.61 (4.92)
Depression (HADS) 4.83 (3.55)
CAPS symptom number 16.80 (17.25)
PDS symptom severity score 11.88 (9.67)
Traumatic Memory Inventory 2.76 (1.76)

Range
76-115
80-115
75-115
22-98
18-90
6-46
0-40
1-9
0-18
0-13
0-65
0-31

0-6
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Table 2.3:Results of linear regression (PDS and reaction)tforetotal sample

Word type Regression Variables for Model 1 Model 2
Predictor (PDS) PDS (PDS Age, Months
since injury, anxiety,
depression, Verbal
1Q, Hayling, Logical
Memory, Digit
symbol.
Trauma § 0.127 -0.251
95% Confidence intervals -5.20-11.98 -18.28-4.85
p value 0.430 0.245
Variance Inflation Factor 1.000 2.643
(VIF)*
Negative B 0.159 -0.230
95% Confidence intervals -4.26 -12.71 -17.54-5.33
p value 0.320 0.285
Variance Inflation Factor 1.000 2.643
(VIF)*
Neutral § 0.165 -0.252
95% Confidence intervals -5.26 -12.41 -18.63-4.74
p value 0.418 0.235
Variance Inflation Factor 1.000 2.643
(VIF)*
Positive B 0.125 -0.248
95% Confidence intervals -5.51 -12.51 -19.32-5.39
p value 0.437 0.259
Variance Inflation Factor 1.000 2.643

(VIF)*

*Collinearity statistic
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Table 2.4:Results of linear regression (CAPS score and @atiine) for total sample.

Word type Regression Variables Model 1 Model 2
CAPS (CAPS, Age, Months
since injury, anxiety,
depression, Verbal
1Q, Hayling, Logical
Memory, Digit
symbol.
Trauma § 0.255 -0.195
95% Confidence intervals -0.866 — 8.521 -9.714863.
p value 0.107 0.387
Variance Inflation Factor 1.000 2.845
(VIF)*
Negative B 0.281 -0.198
95% Confidence intervals -0.450 — 8.794 -9.63974@.
p value 0.076 0.375
Variance Inflation Factor 1.000 2.845
(VIF)*
Neutral 0.271 -0.177
95% Confidence intervals -0.622 — 8.992 -9.607154.
p value 0.086 0.426
Variance Inflation Factor 1.000 2.845
(VIF)*
Positive 0.268 -0.136
95% Confidence intervals -0.688 — 9.118 -9.433155.
p value 0.090 0.554
Variance Inflation Factor 1.000 2.845

(VIF)*

*Collinearity statistic
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Abstract

The learning experience described provides the extnto this reflective account. It
demonstrates how reflection-in-action can leadutther reflection on broader issues and help
identify training needs. The experience itself egadrfrom a clinical interview in which | found
myself using older adult stereotypes to facilitatetherapeutic relationship with a client
attending a Memory Clinic. Using the Framework Reflexive Practice (Rolfe et al, 2001), |
was able to; explore the thoughts and feelingscateal with this learning experience; reflect
on how my clinical and professional competencieseh#eveloped over the course of training;
reflect on my attitudes towards older adults; ac#inawledge the role of supervision in
developing a new understanding of the learning eepee. The process of reflection has
allowed me to identify how | have developed to date what actions | must take to continue

this development in my next placement and as aftpaatlinical psychologist.
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Abstract

The learning experience described provides the esbnfor this reflective account. It
demonstrates how personal beliefs and values cpacinmon the development of what has been
identified as a service need. The experiencefitmerged from my involvement in the
development of a Sex Offenders Treatment Progra(®@®@d P) in which | found myself feeling
antipathy towards sex offenders, and consequemdly wanting to be involved in the SOTP.
Using Boud et al's (1985) Model of Reflection, |svable to explore where my feelings were
stemming from, reflect on what factors were inflcieg my beliefs and values, and appreciate
the role of previous experiences in my understandinthe learning experience. The reflective
process allowed me to understand how my clinicad gnofessional competencies have
developed over time and acknowledge the role ofemsigion in developing a new
understanding of the learning experience. The p®oé reflection has allowed me to identify
how | have developed to date and what actions It tak® to continue this development as a

qualified clinical psychologist.
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Appendix 1.1: Notes for contributors for submission to the Jolafid raumatic Stress

Authors must submit manuscripts in a form appraerito blind review (i.e., identifying
information should appeamly on the title page). Manuscripts should use nonséaiguage.
Three paper formats are accept&ggular articles(no longer than 6,000 word#cluding
references, figures, and tables) are theoretidadles, full research studies, and occasionally
reviews. Purely descriptive articles are rarelyepted.Brief reports(2,500 wordsjncluding
references and tables) are for case studies thvar @onew area, preliminary data on a new
problem or population, condensed findings fromwdgtthat does not merit a full article, or
methodologically oriented papers that replicatedifigs in new populations or report
preliminary data on new instrumentSommentarie¢1,000 words or less) cover responses to
previously published articles or, occasionally,agsson a professional or scientific topic of
general interest. Response commentaries, submitieldter than 8 weeks after the original
article is published (12 weeks if outside the U.&yst be content—directed and use tactful

language. The original author is given the oppatyun respond to accepted commentaries.

Submission is a representation that the manudtaipinot been published previously and is not
currently under consideration for publication elbeve. A statement transferring copyright
from the authors (or their employers, if they htild copyright) to the International Society for
Traumatic Stress Studies will be required befoeerttanuscript can be accepted for publication.
The Editor will supply the necessary forms for tinessfer. Such a written transfer of copyright,
which previously was assumed to be implicit in élog of submitting a manuscript, is necessary
under the U.S.Copyright Law in order for the puliisto carry through the dissemination of

research results and reviews as widely and efielgtas possible.

Type double-spaced on one side of 8% x 11 inchdowhite paper using generous margins on
all sides and a font no smaller than 10—point, sutaimit the original and four copies (including

copies of all illustrations and tables).
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A title page is to be provided and should inclube title of the article, author's name (no
degrees), author's affiliation, acknowledgments) anggested running head. The affiliation
should comprise the department, institution (usuatliversity or company), city, and state (or
nation) and should be typed as a footnote to thlboas name. The suggested running head
should be less than 80 characters (including spacesshould comprise the article title or an
abbreviated version thereof.

Also include theword couni the complete mailing address, telephone and tawbers, and
e—mail address for the corresponding author dutiegeview process, and, if different, a name

and address to appear in the article footnotesdoespondence after publication.

An abstract is to be provided, no longer than 120ds. A list of 4-5 key words is to be
provided directly below the abstract. Key words idHdoexpress the precise content of the

manuscript, as they are used for indexing purposes.

lllustrations (photographs, drawings, diagrams, amdirts) are to be numbered in one
consecutive series of Arabic numerals. The captionsillustrations should be typed on a
separate sheet of paper. Photographs should be, lglassy prints, showing high contrast.
Drawings should be prepared with India ink. Eitllee original drawings or good quality
photographic prints are acceptable. Identify figuoa the back with author's name and number
of the illustration. Electronic artwork submitted disk should be in the TIFF or EPS format
(1200 dpi for line and 300 dpi for half-tones ardygcale art). Color art should be in the
CYMK color space. Artwork should be on a separasi& érom the text, and hard copgust

accompany the disk.

Tables should be numbered (with Arabic numerald) r@ferred to by number in the text. Each
table should be typed on a separate sheet of p@peter the title above the table, and type

explanatory footnotes below the table.
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List references alphabetically at the end of theepand refer to them in the text by name and
year in parentheses. In the text, all authors' samest be given for the first citation (unless six
or more authors), while the first author's namdp¥eed by et al., can be used in subsequent
citations. References should include (in this ordesst names and initials @il authors, year
published, title of article, name of publicatiomlwme number, and inclusive pages. The style
and punctuation of the references should conformsttict APA style; illustrated by the

following examples (however, use indentation below)

Journal Article
Friedrich, W. N., Urquiza, A. J., & Beilke, R. L1986). Behavior problems in sexually abused

young childrenJournal of Pediatric Psychology, 147--57.

Book
Kelly, J. A. (1983).Treating child—abusive families: Intervention based skills—training

principles New York: Plenum Press.

Contribution to a Book
Feindler, E. L., & Fremouw, W. J. (1983). Streseculation training for adolescent anger
problems. In D. Meichenbaum & M. E. Jaremko (EdStjess reduction and preventigpp.

451--485). New York: Plenum Press.

Footnotes should be avoided. When their use islatebp necessary, footnotes should be
numbered consecutively using Arabic numerals andldghbe typed at the bottom of the page to
which they refer. Place a line above the footnetethat it is set off from the text. Use the

appropriate superscript numeral for citation intire.
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Appendix 1.2: DSM-IV Diagnostic Criteria for PTSD

A. The person has been exposed to a traumatic everttialm both of the following were

present:

1.

the person experienced, withessed, or was confitamitéy an event or events
that involved actual or threatened death or seriojusy, or a threat to the
physical integrity of self or others;

the person’s response involved intense fear, redpkess, or horroNote: In

children, this may be expressed instead by disizgdror agitated behaviour.

B. The traumatic event is persistently re-experiencedne (or more) of the following

ways:

1.

recurrent and intrusive distressing recollectioristite event, including
images, thoughts, or perceptiori¢ote: In young children, repetitive play
may occur in which themes or aspects of the traamaaxpressed.

recurrent distressing dreams of the evBlute: In young children, there may
be frightening dreams without recognizable content.

acting or feeling as if the traumatic event wereureng (includes a sense of
reliving the experience, illusions hallucinatior@d dissociative flashback
episodes, including those that occur on awakeningviten intoxicated).
Note: In young children, trauma-specific re-enactmeny mecur.

intense psychological distress at exposure toriateor external cues that
symbolize or resemble an aspect of the traumatentevphysiological
reactivity on exposure to internal or external cteg symbolize or resemble

an aspect of the traumatic event.

C. Persistent avoidance of stimuli associated with ttae@ma and numbing of general

responsiveness (not present before trauma), asatedi by three (or more) of the

following:
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1. efforts to avoid thought, feelings, or conversaioassociated with the
trauma;
2. efforts to avoid activities, places, or people theduse recollections of the
trauma;
3. inability to recall an important aspect of the tray
4. markedly diminished interest or participation igrsficant activities;
5. feelings of detachment or estrangement from others;
6. restricted range of affect (e.g. unable to havinpieelings);
7. sense of a foreshortened future (e.g. does notcexpe have a career,
marriage, children, or a normal life span);
D. Persistent symptoms of increased arousal (not prdsfore trauma) as indicated by
two (or more) of the following:
1.  difficulty falling or staying asleep;
2. irritability or outbursts of anger;
3.  difficulty concentrating;
4.  hypervigilence;

5.  exaggerated startle response;

E. Duration of the disturbance (symptoms in CriterjaCBand D) is more than 1 month.

F. The disturbance causes clinically significant dissr or impairment in social,
occupational, or other important areas of functigni

Specify if:

» Acute: if duration of symptoms is less than 3 months.

e Chronic: if duration of symptoms is 3 months or more.

Specify if:

* With Delayed Onset:if onset of symptoms is at least 6 months afterstinessor.
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Appendix 1.3: Quality Criteria Rating Form

Class of | Threat Description Threat or| No
Validity not enough | threat
information | (1)
)
Statistical | Low statistical Have they reported a power
conclusion | power calculation prior to starting and got
validity appropriate numbers?
Violation of Are statistics assuming normal
assumptions of distribution without checking this
statistics and using parametric statistics?
Inflated error rate | Are they more likely to havedea
a type one error (rejecting null
when it is true) — is alpha higher
than (P)0.057?
Unreliability of Have they used a PTSD assessment
dependent or tool with established reliability or
independent have they provided reliability datg?
variable measures
Unreliability of Were the measures administered
rater assessment | consistently: was the person who
administered the measures
reportedly competent to do so and
was inter-rater reliability checked
(if applicable)?
Heterogeneity of | Have the PTSD group been
participants matched to controls (age, gender
IQ, education level)?
To what extent is the sample
representative of PTSD arising
from a single event trauma? E.g. s
it a veterans study?
Internal History Have they considered the events
validity occurring before the testing —

previous psychiatric history, head
injury, effects of medication, , co-
morbid disorder? (need all 4 for &
point, record which ones tests ha
considered)

ve

Instrumentation

Is there a clear explanation as t(
how attentional bias has been
measured?

Selection

Is there any bias in how the control

group were selected? i.e. all
students/medical staff
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Construct | The main potential Have they taken into account
validity confounders are | current co-morbidity e.g. substange
identified and misuse
taken into account
in the design and
analysis
Inadequate pre Have they clearly described what
operationalisation | they mean by information
explication processing/attentional bias and afe
the tests they used measures of it?
Experimenter Are testers aware of the research
expectancies hypothesis and could the construct
be potentially manipulated? i.e.
was the person who administereg
the attentional bias task blind to
whom was in the PTSD and
control groups?
Interaction of Are the participants being exposed
treatments to multiple tests, which could
potentially lead to inaccurate
results? i.e. through fatigue. Have
they put in a break, swapping order
of tests, should not be testing for
longer than approx. 40 minutes
without break. Are there any
learning and test repetition errorsf?
Face The clinical Is the PTSD assessment tool able
Validity validity to detect and not detect people wit
of the assessment| and without PTSD? Or have they
tool reported the specificity and
sensitivity of the tool?
External | Interaction of Limited generalisability of effect to
validity selection and other samples — i.e. have they selected
treatment people who have opted in for PTSD
treatment?
Interaction of Limited generalisability of effect to
history and other time frames — e.g. if a veteran
treatment study, was the control group exposed [to
same length of exposure as PTSD
group? E.g. how long ago did trauma
take place?
Final Score |
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Appendix 1.4: Studies which met exclusion criteria

Exclusion Criteria

Article

Childhood trauma

Attentional Bias not
assessed

Neuropsychology of PTSD

Vythilingam, Blair, McCaffrey, Scaramozza, Jones,
Nakic, et al., (2007)

Ehring, Ehlers, & Glucksman. (2008)

Elwood, Williams, Olatunji, & Lohr. (2007)

Cottencin, Vaiva, Huron, Devos, Ducrocq, Jouveral et
(2006)

Bryant, Felmingham, Kemp, Barton, Peduto, Renrtie, e
al. (2005)

Vasterling, Duke, Tomlin, Lowery, & Kaplan E. (2004
Miller, & Litz. (2004)

Engelhard, Macklin, McNally, van den Hout, & Arntz.
(2001)

Field, Classen, Butler, Koopman, Zarcone, & Spiegel
(2001)

Jenkins, Langlais, Delis, Cohen. (2000)

Chemtob, Roitblat, Hamada, Muraoka, Carlson, Bauer.
(1999)

Golier, Yehuda, Cornblatt, Harvey, Gerber, &
Levengood. (1997)

Trandel, & McNally. (1987)

Holmes, Brewin, & Hennessy. (2004)

Buckley, Galovski, Blanchard, & Hickling. (2003)
Amir, Coles, & Foa (2002)

Davis, Adams, Uddo, Vasterling, et al. (1996)

Stewart, & White. (2008)
Leskin, & White. (2007)
Koso, & Hansen. (2006)
Neylan, Lenoci, Rothlind, Metzler, Schuff, Du, ¢t a
(2004)
Crowell, Kieffer, Siders, & Vanderploeg. (2002)
Stein, Kennedy, & Twamley. (2002)
Vasterling, Duke, Brailey, Constans, Allain, & Seitk
(2002)
Sachinvala, von Scotti, McGuire, Fairbanks, Ba&st,
Brown. (2000)
Kimble, Kaloupek, Kaufman, & Deldin. (2000)
Vasterling, Brailey, Constans, & Sutker. (1998)
Gilbertson, Gurvits, Lasko, & Pitman. (1997)
McFarlane,Weber, & Clark. (1994)
Twamley, Hami, & Stein. (2004)
David, Farrin, Hull, Unwin, Wessely, & Wykes. (2002
Brandes, Ben-Schachar, Gilboa, Bonne, Freedman, &
Shalev. (2002)
Sutker, Vasterling, Brailey, Allain. (1995)
Uddo, Vasterling, Brailey, & Sutker. (1993)
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Intervention study Devineni, Blanchard, Hickling,Buckley. (2004)

Dissertations Harris, (2006)
Young, (2003)
Sawhney, (2003)
Kaufman, (2002)
Mathiesen, (2000)
Buckley, (2000)
Johnson, (1999)
Lambourn-Kavcic, (1999)
Davis, (1996)
Russell, (1993)
Kapsi, (1991)

Include other Litz, Weathers, Monaco, Herman, Wulfsohn, Marx, et
psychiatric/physical al., (1996)

problems

Review articles Asmundson, Stapleton, & Taylor.020

McFarlane, Yehuda, & Clark. (2002)
Buckley, Blanchard, & Neill. (2000)
vanQOyen, (1997)

Mathews, & MacLeod. (2005)
Horner, & Hamner. (2002)

Golier, & Yehuda. (2002)

Seaman, (2007)

Brewin, & Holmes, (2003)

McNally, (1998)

Paunovic, (1998)

Litz, Keane, & Terence, (1989)
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Appendix 1.5 Reference list for excluded papers

Excluded from electronic search (n58)
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3. Brandes, D., Ben-Schachar, G., Gilboa, A., Bonng,F@&eedman, S., & Shalev, A.Y.
(2002). PTSD symptoms and cognitive performancerdoent trauma Survivors.
Psychiatry Research, 110(231-238.

4. Brewin, C. R., & Holmes, E. A. (2003). Psychologit@eories of posttraumatic stress
disorder Clinical Psychology Review, 23(339-376.
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Gordon, E., & Williams, L. M. (2005). Neural netviksrof information processing in
posttraumatic stress disorder: a functional magnegsonance imaging study.

Biological Psychiatry, 58(2)111-8.

6. Buckley, T. C. (2000). Automatic and strategic @mssing of threat stimuli: A
comparison between PTSD, panic disorder, and ngiefyncontrols. Dissertation
Abstracts International: Section B: The Sciences Bngineering., 60(11-BR764.

7. Buckley, T. C., Blanchard, E. B., & Neill, W. T.dR0). Information processing and
PTSD: a review of the empirical literatu@inical Psychology Review, 20(8)041-65.

8. Buckley, T. C., Galovski, T., Blanchard, E. B., &cHing, E. J. (2003). Is the
emotional Stroop paradigm sensitive to malingeridgbetween-groups study with
professional actors and actual trauma survivdwarnal of Traumatic Stress, 16(59-

66.
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16.

Chemtob, C. M., Roitblat, H. L., Hamada, R. S., &bka, M. Y., Carlson,

J. G., & Bauer, G. B. (1999). Compelled attentithe effects of viewing trauma-related
stimuli on concurrent task performance in posttraticnstress disorderdournal of
Traumatic Stress, 12(2309-26.

Cottencin, O., Vaiva, G., Huron, C., Devos, P., ibaqg, F., Jouvent, R., Goudemand,
M., & Thomas, P. (2006). Directed forgetting in EX.Sa comparative study versus
normal controlsJournal of Psychiatric Research, 40(ZR-80.
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Neuropsychological findings in combat-related pasitnatic stress disordeClinical
Neuropsychologist, 16(3310-21.

David, A. S., Farrin, L., Hull, L., Unwin, C., Wedy, S., & Wykes. T. (2002).
Cognitive functioning and disturbances of mood K Weterans of the Persian Gulf

War: A comparative studysychological Medicine, 32(8)357-1370.

Davis, J. M. (1996). Physiological arousal andrdite in veterans with Posttraumatic
Stress DisorderDissertation Abstracts International: Section B:eTlsciences and

Engineering, 56(8-B¥577.

Davis, J. Mark; Adams, Henry E; Uddo, Madeline; ¥aing, Jennifer J; et al. (1996).
Physiological arousal and attention in veteransh wibsttraumatic stress disorder.
Journal of Psychopathology and Behavioral Assessm@&(1),1-20.

Devineni, T., Blanchard, E. B., Hickling, E. J., Buckley, T.C. (2004). Effect of
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the severity of posttraumatic stress disorder, [@h@nd depression after motor vehicle
accidents? A prospective longitudinal studjournal of Consulting & Clinical
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Appendix 2.1 Notes for contributors for submission to the Bhitiournal of Psychiatry

Structure of manuscripts

Papers

A structured abstract not normally exceeding 15@d&@hould be given at the beginning of the
article, incorporating the following headings: Bguodund; Aims; Method; Results;
Conclusions; Declaration of interest. The abstse crucial part of the paper and authors are

urged to devote some care to ensuring that alhtpertant findings are within the word limit.

Introductions should normally be no more than caeagraph; longer ones may be allowed for
new and unusual subjects. This should be followeMbéthod, Results and Discussion sections.
The Discussion should always include limitationstbé& paper to ensure balance. Use of
subheadings is encouraged, particularly in Disomssections. A separate Conclusions section

is not required.

The article should normally be between 3000 and)506rds in length (excluding references,
tables and figure legends) and normally would metude more than 25 essential references
beyond those describing statistical procedues, hmsyetric instruments and diagnostic
guidelines used in the study. All large tables émding half alournal page) will be published
only in the online version of théournal (see Online data supplements, below). Authors are
encouraged to present key data within smaller safade print publication. This applies also to

review articles and short reports.

References

Authors are responsible for checking all referenfcesaccuracy and relevance in advance of
submission. Reference lists not in the correcesnill be returned to the author for correction.

From January 2008, all references should be nurdberthe order in which they appear in the

text and listed at the end of the article using Wamcouver style (see below), in which the

names and initials of all authors are given after appropriate reference number. If there are

more than six authors, the first six should be rdyrfilowed by ‘et al'.

The authors' names are followed by the full titfetee article; the journal title abbreviated (in
italics) according to the style of Index Medicuse tyear of publication; the volume number (in
bold type); and the first and last page numberferf@aces to book or book chapters should give
the titles of the book (and the chapter if selegtedmes of any authors, name of publisher,

names of any editors, and year.
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Examples are shown below.

1 Kapusta ND, Etzersdorfer E, Krall C, Sonneck &edrm legislation reform in the European
Union: impact on firearm availability, firearm sidle and homicide rates in AustriBr J
Psychiatry2007;191 253-7.

2 Thornicroft GJ.Shunned: Discrimination Against People with Mentéhess. Oxford
University Press, 2006.

3 Casey P. Alternatives to abortion and hard cdseSwimming Against the Tide; Feminist
Dissent on the Issue of Abortigad AB Kennedy): 86-95. Open Air Books, 1997.

4 Lancet. Burnished or burnt out: the delights dadgers of working in health (editorial).
Lancet1994;344 1583-4.
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152 719-20.
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and conduct problems in childhodgt. J Psychiatry2007;190(suppl 49): s33-8.

Personal communications need written authorisgigonail is acceptable); they should not be
included in the reference list. Unpublished dodttrases may be cited (please state department
or faculty, university and degree). No other aitatof unpublished work, including unpublished

conference presentations, is permissible.

Tables

Tables should be numbered and have an appropeatny. The tables should be mentioned in
the text but must not duplicate information. Theadiag of the table, together with any
footnotes or comments, should be self-explanatbhe desired position of the table in the
manuscript should be indicated. Do not tabulats, lishich should be incorporated into the text,

where, if necessary, they may be displayed.
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Authors must obtain permission from the originabl@her if they intend to use tables from

other sources, and due acknowledgement should e ima footnote to the table.

Figures

Figures should be clearly numbered and includexataratory legend. Avoid cluttering figures
with explanatory text, which is better incorporatdcinctly in the legend. 3-D effects should
generally be avoided. Lettering should be paratighe axes. Units must be clearly indicated
and should be presented in the form quantity ((nibke: “litre’ should be spelled out in full
unless modified to ml, dl, etc.). All figures shdube mentioned in the text and the desired

position of the figure in the manuscript shouldrmicated.

Authors must obtain permission from the originablsher if they intend to use figures from
other sources, and due acknowledgement should de mé&he legend. Colour figures may be

reproduced if authors are able to cover the costs.

Statistics

Methods of statistical analysis should be descrilbbethnguage that is comprehensible to the
numerate psychiatrist as well as the medical $ta@sia. Particular attention should be paid to
clear description of study designs and objectieas] evidence that the statistical procedures
used were both appropriate for the hypothesesdiestd correctly interpreted. The statistical
analyses should be planned before data are callectd full explanations given for ampst
hocanalyses carried out. The value of test statisises! (e.gt, F-ratio) should be given as well
as their significance levels so that their derivatcan be understood. Standard deviations and

errors should not be reported as + but should beifsgpd and referred to in parentheses.

Trends should not be reported unless they have kepported by appropriate statistical

analyses for trends.

The use of percentages to report results from ssaatiples is discouraged, other than where
this facilitates comparisons. The number of deciptates to which numbers are given should

reflect the accuracy of the determination, andesies of error should be given for statistics.
A brief and useful introduction to the place of fidance intervals is given by Gardner &

Altman (1990 British Journal of Psychiatryl56, 472-474). Use of these is encouraged but not

mandatory.
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Authors are encouraged to include estimates abstatl power where appropriate. To report a
difference as being statistically significant isngeally insufficient, and comment should be

made about the magnitude and direction of change.

Randomised controlled trials

The Journal recommends to authors the CONSORT guidelines (1B96nal of the American
Medical Association276, 637-639) and their basis (200nnals of Internal Medicinel34,
663-694) in relation to the reporting of randomisedtrolled clinical trials; also recommended
is their extension to cluster randomised controltedls (2004,BMJ, 328 702-708). In
particular, a flow chart illustrating the progressparticipants through the trial (CONSORT

diagram) must be included.

Abbreviations, units and footnotes

All abbreviations must be spelt out on first usagd only widely recognised abbreviations will
be permitted. The generic names of drugs shoultsbd.

Generally, Sl units should be used; where theynatethe Sl equivalent should be included in

parentheses. Units should not use indices: i.@rregml, not gmif-

The use of notes separate to the text should ggnbeaavoided, whether they be footnotes or a
separate section at the end of a paper. A footodtee first page may, however, be included to

give some general information concerning the paper.

Materials, equipment and software

The source of any compounds not yet available oerge prescription should be indicated. The
version number (or release date) and manufactliresftware used, and the platform on which
it is operated (PC, Mac, UNIX etc.), should be efatThe manufacturer, manufacturer's
location and product identification should be imgd when describing equipment central to a

study (e.g. scanning equipment used in an imadindys

Proofs
A proof will be sent to the corresponding authomaofarticle. Offprints, which are prepared at
the same time as thiournal is printed, should be ordered when the proof iarned to the

Editor. Offprints are despatched up to 6 weeks aftblication.

Copyright
On acceptance of the paper for publication, we seijjuire all authors to assign copyright to the

Royal College of Psychiatrists. You retain the tigh use the article (provided you
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acknowledge the published original in standardidgvhphic citation form) in the following
ways, as long as you do not sell it (or give it @wia ways which would conflict directly with
our business interests. You are free to use theeafor teaching purposes within your own
institution or, in whole or in part, as the basfsyour own further publications or spoken
presentations. In addition, you retain the righptovide a copy of the manuscript to a public
archive (such as an institutional repository or#edl Central) for public release no sooner than
12 months after publication in tiggitish Journal of Psychiatryor from the date of publication,

if the open access option is chosen, see belowly e final peer-reviewed manuscript as
accepted for publication (not earlier versionsther final copy-edited version) may be deposited
in this way. Any such manuscripts must containfti®wing wording on the first page: "This
iIs an author-produced electronic version of arclartaccepted for publication in tHgritish
Journal of Psychiatry The definitive publisher-authenticated versionaigilable online at
http://bjp.rcpsych.org."
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Appendix 2.2: Recruitment Procedure

Timeline

July 2008:
August 2008:
September 2008:
November 2008:
December 2008:
01 April 2009:

05 June 2009:
24 July 2009:

Major Research Project Proposal approved by theliD.@sy
programme at the University of Glasgow.
Application for Ethical and Research & Developmapproval (NHS

Lothian).

Ethical approval and Research & Development appiopending

minor changes.
Full ethical approval granted.
Recruitment started.

Application to NHS Greater Glasgow & Clyde and NA@shire &

Arran ethical approval.

Approval received from NHS Greater Glasgow & Clyde.
Approval received from NHS Ayrshire & Arran

Recruitment Process & Attrition

258 discharged
patients invited to

11 outpatients attending
neuropsychology

take part by letter

department invited to take

Presentations made to
two brain injury
charities.

part by letter

A 4 +
45 replies received 22 replies received

\ 4 v
o 1 participant excluded due to ongoing e 2 potential participants
psychiatric illness dropped out prior to

e 1 potential participant deceased interview

* 4 participants dropped out prior to * 9 potential participants
interview did not attend

* 7 potential participants did not atte

A 4 +
32 participants took part | 11 participants took
.- part

A 4 P
43 participants in
total participated

.| Two participants
"| excluded

A 4

Total sample n=41
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Appendix 2.3: Development of modified Stroop task

A pilot study, consisting of two parts, was conéuacto create the emotional Stroop paradigm

which was the measure of attentional bias. Partainée pilot aimed to generate a pool of

‘trauma’ words, and part two involved matching #etected trauma words to negative, neutral

and positive words.

Part 1

Fourteen trainee clinical psychologists (trainees)e asked to list as many (1) Assault, (2) road

traffic accident (RTA) and (3) ‘Fall’ words they wd think of. Participants were given one

minute for each word type. The words generatedistezl below:

ent

nt

ROAD TRAFFIC ACCIDENT ASSAULT FALL

windscreen gore blood bottled pain embarrassmg
seatbelt guts police cut hospital break

skid brains scream assault cut unpredictable
screech impact attacked power broken shock
smash squashed mugged cruel stairs surprise
crash boom knife torture step hurt

blood fear stabbed tears cut scar
unconscious terror punch begging blood turn

siren noise scarred break doctor steep
ambulance tyres frightened hurt ambulance grave
doctor cut run jumped hit fright

glass thrown violence behind smash concussion
death launched kicking bottled bang floor

dying traffic stitches cut slip sore

injured lorry gang assault crack careful
amnesia bus hit power thump embarrassme
blind emergency blindness cruel bruise break
rubber police stroke torture swollen unpredictable
petrol break teenager tears paralysed shock

ice wreckage robbery begging immobile surprise
speeding insurance fight break incapacitated hurt

driver killed threaten hurt drunk scar

hospital gore aggression jumped dizzy turn
accident guts shouting behind rehabilitation steep

airbag brains swearing hurt accident grave
whiplash impact beaten jumped clumsy fright

brake squashed unconscious behind cliff concussion
doors boom wounds hurt stairs floor

window pain jumped balcony sore

wheel head heights careful

road rape unexpected

corner beating head

pedestrian anger injury

collision injury icy

motorway head walking

safety club pavement

fear shoeing scrape

car bruise bones
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shatter broken bumped
collide bleeding trip
gore fear stick

Words generated by the trainees were added to wsimds from published studies. ‘Road
traffic accident’ words were taken from the onlyolm study of attentional bias in the TBI
population (Coates, 2008). ‘Assault’ words wereesedd from a study (Mathews et al, 1989)
that used ‘physical threat’” words. Not all physittareat words were added if not deemed
suitable by the author e.g. ‘cancer’. Words weré aaded if they overlapped with words
created by the trainees. No known published stusiduFall’ words and therefore no words

were added the list generated by the trainees.

Part 2
The same fourteen trainees were emailed the coadplist of words (words they generated plus

published words) and given the following instruntio

Please rate the words below based on how stroggly think each
word would produce and emotional response in arltagiio has been
hospitalisedas a result of: (1) being involved iRoad Traffic
Accident, (2) beemphysically assaulted or (3) had &fall.

Please rate each word on a scale 0-3. Please iteligaur response by
circling a number for each word (or highlighting ifompleting

electronically).

Thirteen trainees completed the task. Words weseesl and ranked by the author according to
the trainees’ responses. The top fifteen wordsémh category were selected and matched to
published negative, positive and neutral words.wdrds were matched for syllable and word
length. A total of 45 trauma, negative, neutral @oditive words were programmed to create

the Stroop task using Superlab (version 4.0). Whkels are presented below.

Number Trauma Negative Neutral Positive

1 crash dread cream whole

2 wreckage brooding routines peaceful
3 smash alone point clean

4 trapped tricked scarves praised
5 collision abandoned intellect vivacious
6 motorway ridiculed currency glorious

7 killed failed height pleased

8 airbag guilty signal secure

9 whiplash deprived sandwich inspired
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\1%4

10 brake scorn guote charm

11 fatal upset study merry

12 windscreen friendless thresholds energised
13 death wrong queen trust

14 siren awful handy enjoy

15 impact dismal button joyful

16 attack stupid window lively

17 stab lost same calm

18 punching hopeless fountain tranquil
19 victim reject nation lovely

20 beating forlorn shuffle fortune

21 hit sad pod joy

22 mugging unloved address healthy
23 knife gloom locks sound

24 bleeding betrayed painting cheering
25 screaming destroyed substance surprised
26 violence deserted tendency jubilant
27 kicking mistake outside rejoice

28 assault useless drawing special
29 scar dull leaf neat

30 gang loss bath ease

31 fall fall pear good

32 trip wilt turn glad

33 painful despised mushroom greeting
34 broken lonely cherry beauty

35 ambulance tormented balconies efficient
36 hospital pathetic alphabet beautiful
37 cracking dreadful wardrobe applause
38 stairs stress cruise smiles
39 concussion depression changeable passionate
40 accident offended holidays brilliant
41 step fool team luck

42 blood guilt coins trust

42 slip blue pour free

44 bruise fooled fringe wealth

45 swollen traitors balanced prosper
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Appendix 2.4 Traumatic Memory Inventory

TRAUMATIC MEMORY INVENTORY

Patiant name Patient ID#
Interviewsar Date of merview 7
DES Score PDEQ Score

PART I: TRAUMATIC MEMORY
I INTRODUCTION

1) Age

Z)Sex _ Male _ Famale

Indicate age(s) of traumais) on the timeline beakow

!

BIRTH

Type of rauma(s)
__ Sexual abuselassaull __Injuredikdiiad somearnd
__Physical abusafassaull __Combat
_Accident __Imprisonmenttoriure
_ Wit ss death __Emobonal abuse
__HNatural disasier __Death of child
__Being injured (as the trauma) __Oiher (Specity)

3) Which trauma has had the greatest effect on your life?

= Foeus an the memories for this trauma for the entire interview.

4) Age of onset of trauma
E ] Total duration of trauma (put X for ane-lime gvant)

&) I interpersonal vislanes is invalvad, relationship to perpetrator

__1) father ___&) family “friend”
__2) stepfathermother's boyfriand _9) teacher or priest
3} grandfather __ 1) stranger

__4) brother __11) spouse

__5) other male relative __12) acquamntance
B} mother __13) othear [Specify

"7} ather female relative

Tatal nurnber of perpelralons
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Ii. HISTORY OF MEMORY (write namative of memory here and on the opposite blank page; be sure 1o

inelude the information nacessary to answer the following questions).

7) Have you always known that this trauma happenad to you?
[Was there a time that you had ro recollection that these things ever happened o you?)

a 1 2 3
no fiLollection s always known
at times what had happened

= If answeris 3, sKip to question #10

8) How have you remembérad the evant(s) over time 7
__1) atways had memories, but did not think of events as trauma
__#) atways had some memaries, but details were filled in later
—_3) had period of complete amnesia, now have clear memories
) had eompleta amnesia, filled in soma bianks, but missing piecas remain
&) have fragments of memodies, bl ne coherent picture of what happened
__#) have no clear memories, but feelings, or other evidence makas me believe that | was
traumatized

9} Under what circumstances did forgotten memories come up 7
__1) rlated to anniversary
3} related to emofions having to do wilh the trauma (such as intimacy, trust, power, fear,
anger)
__3) related 1o sensory reminders (eg sounds, sights, smells, etc)
__4) retrieved in talking therapy
__5) retrieved in altered state of consciousness (hypnosis, meditation, drugs)
__B) sportanecus (no awareness of precipitants)
__T) ather (spacify)
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. Awareness of Memories
10} How have you remembered the event{s)?
Initiaky

Whan you first becama aware of what had happened, how was the memory registered in your mind?
(Listen for patient's report first, then probe for specific detalls, le What did you see?)

— (X)) As visuad images (What did you sea?) "

—_ {¥) As physical sensations (kinasthelic) (What did you fesl?)

— () As smedls (Offactory) (What did you smell?),

— (X} As sounds (Auditory] (What did you hear?)

 EERRE R T S

— (X} As intense emotions (Affective) (How did you feet?)

— (%) Al of them together (Did you see, fesl, smell, and hear at the same time?),

— ) As a story (Marrative) (Were you capable of tefling other people what had happened?)
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Paak

When you were mast haunted by the memaodses, how was the memory registered in your mind? (Listen
for patient’s report first, then proba for specific detalls, & What did you see7)

— (¥} As visual images (What did you see?)

— {*) As physical sensations (kinesthetic) (What did you feel?)

— (¥} As smedls (Ofaciony) (What did you smed?)

—__[¥) As sounds (Auditory) (What did you hear?)

— {®) As intense emotions (Affective) (Hew did you feel?)

— [X) AN of tham together (Did you $ee, feal, smell, and hear at the same time?)

— (%) As a story (Narrative) (Were you capable of telling other people what had happened?)__

119



Currently

When the event{s) come(s) to mind, how do you remember it7 (Listen for patient's report first, then
probe for specific details, ie What do you see?)

%) As visual images [VWhat do you see?)

___{¥) Az physical sensations (kinasthatic) (What do you feel?),

%) As smells (Otfactary) (What do you smell?)

___ (¥} As sounds (Auditory) (What do you hear?)

___[¥) As intense emations (Affactive) (How do you feel?)

___ () ANl of them together (Do you see, feel, smell, and hear at the same time?)

___[%) As a story {Namative) {Are you capable of teliing other people whai had happened?)_______

How long did it take before you could talk to someone lse about what had happened in a
coherent fashion 7

___ immediately ___los than & day
__ less than a week ___ less than a manth
— | sl cannat el the whele story of what hagpened

How long did it take before you could talk to someonse else about what had happened without
being interrupted by intense feelings or sensations related to the event 7

— immedsately ___les than a day
___less than a week ____less than a month :
. I still cannet tell the whobe story of what happened without getling intenze feelings or sensations
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11} FLASHBACKS g
A Do you have flashbacks in which the event(s) comes back as it it were happening all

over again [while you are awake) 7

__ 1) yes, cumenthy
__2) used to, no longer

— 3 no

e skip to 12 if no flashbachks at all

B. if yes, does the entire event come back, or only parts of it (le. just tha smell, sound or
the hand of the perpetrator}?

___1) entire trauma

2 fragmenis
___3) both

e Complete next question only if the flashbacks are fragments of the trauma

<, i fragments, does the event come back as (eheck all that apply):

1) visual (a3 images)

__2) Tactile/kinesthedic {physical sensations)
__3) Olfactory (smalls)

—4) Audilory {sounds)

___5) Affective (emolions)

__ 61 All of them togathear

__T) As a story (narrative)

?;k Compare the modalities from Question #10 (Initially/PeakiCurrent) with the modalities of the
flashback. If different, explain the discrepancies.

12) How often do memories (flashbacks, nightmares, unwanted memories, atc) of the trauma
come to mind without your wanting them to?

’ Ay mever
e 1} daily
__2) 2-4hwk
3 weekly
__4) monthly
__ 5} less than once a manth
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B. Longes! mitrusion lrée penod
T mara than a week
__Z)more than & month
__3)more than & year

13) CURRENT TRIGGERS
What 3ot of things trigger memeories of the event 7

__Tpanniversaries

__2) being upset with people

__3) peopht being upset with me

__4) other emotions

__5) sensory reminders {such as sounds, sights, smells}

) being towched in certain ways

1) in talking therapy

__B) relived in alterad state of consciousnass (hypoosis, mediation, drags)
__5) getting off alconol or drugs

10} spontanaous (no awareness of precipitants)

1) other (specify}
__ 12} nathing triggers memories

14} NIGHTMARES
Do you have nightmares about the trauma 7

__1) yes , cummently
__Z) used ta, but have not had them in 3 monihs
o

If yas, are they :
1) Dreamiike (baanme, illegical}
2) Lifelike: exact reprasentations of some aspect of the trauma- no admibdure of othar elements
__a) replay of entire trauma
b fragments (sights, smells, feafings, etc)
3] Combinabion of dreamlike and lifelice

15} ¥ you have both nightmares and flashbacks, do they have the same content?
1) same
__2) differant
__3) do not have both

if answer is 2, how are they different?
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v, CONTROL AND MASTERY
16} What de you dn o contral the intrusive memornias 7

impast (X} cumently (X}
1) eating
2) talking with people
3) aleahol or drugs (which ones)
4] wiork, Keeping busy
5) cleaning
&) religion
7 being with friends
E) music
9) therapy (what sort)
10) self harm (how)
11) sex
12) slaeping
13) tadarvision
14) other
15) nathing helps to control the memornies

O T T I A
L 1 I o

17} Interviewer
A On the basis of subject's narrative rate for:
__1) Significant functional impairment in effort to avoid re-exposure
__2) Awvoids exposure, but no significant effects on occupational or interpersonal functioning
3 Find self in siuations remaniscent of trauma, but unaware of satting it up
__4) Attracted to rauma-related feelings, thowghts or actions.
B. On the basis of subject's narrative, rate cohesiveness of namative:

o0 1 2 3
Least conesive <—> Most Cohasive

V. ACCURACY AND COMFIRMATION

Use this scale for question #1& through #19

a ) 3
Mot at all =—>= Completely

18) De you think that your perceptions of the event{s) have changed over time (e tha role in the
trauma or the extent of the trauma)?
0123

If yes, in what way 7
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19} How sure are you that your memories are accurate in regards to:

a) time 0123
b} place a123
c} person 0123
d) events Q123
20) Have you ever checked out what you remember with others 7

__ 1) Not tried to confimm

2} Discenfirmed by others only

__3) Neo canfirmation, but no alternative versions are offered by other potential witresses

{what

__#&) Others who knew subject al time of irauma support subject and BELIEVE it is true
5} Clear confirmatory evidence
{what

__B) Adult trauma; No delayed memones, issue of confirmation not rekevant
__ Ty Orthver

Interviewer's comments about reliability of infermation
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PART Il: NON-TRAUMATIC MEMORY

Mow | would like you to remember another event in your life that made a deep impression on you, but
that was not raumatic, For example, the birth of a child, an iiness, wedding, a vacation, graduation, a
panicuiarly impartant relationship, an accomplishmant in school or at work, Please tell me whal event

you'd ke fo pick, and how oid you weare when it happeoned.

Ewent

__ Agee at the tine of experience

1) Total duration of event in months (pul X for one-time event)

Use this scabe for quastions @2 through #3
o 3

-
no J not at all yes / completely

2) Have you been continuously aware that this event has happened to you?

0123

3) Have there been times that you put it out of your mind and were surprised that it came up¥

0123
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4) How do you remember the event(s}?

Initially: When you first became aware of what had happened, how was the memary reglstered in
your mind?

Peak: When you were meost haunted by the memories, how was the memory registerad in your
mind?

Cumantly: When the experience comes to mind now, how do you remember it?

Indtialty ()  Peak ()  Cumently (X)
1. Ag visual images {what didido you see’) Ev il T

2. As physical sensations (kinesthebc) i aii A,
{what did/do you feel?)

3, As smells [Olfactory) (what didfdo you smell?) Sl ity s

4, hs sounds (Auditory) fwhat didida you hear?) e s it

5. A5 Intense emotions(Aleclive) (how didido you feal?) __ —_ Ss

6. Adl of them together N e R,
(ditido you see, feel, smell, and hear at the same time?)

7. As a story(namative) s fa EEN
{werefare you capabie of telling other people what had happemned?)

How leng did |t take before you could tell it as a coherent story to someone?

- Immediataty — le=as than a day
___less than a week . kess than a manth
| st cannot ted the whale story of what happenad

How long did it take you befors you were able to talk about what had happened, witheut being
interrupled by intense feelings or sensations related to the event 7

e immediately - less than a day
___less than a week ___less tham a manth _
| still cannot tell the whale story of what happened without getling intense feelings or sénsations
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5} Have you always known that this event happened to you?
(VWas there a time that you had no recollection that these things ever happened 1o you?)

4] 1 2 3
no recollection e ahways known
at times whiat had happened

e I answer is 3, skip to question #8

&) How hawve you re bered the exp over time?

__1) always knew what happened, and think about it with the same emctional intensity as | do now
__2) always knew it, but bt details have changed over time

__3) had period of compliete amnesia, now have clear memones

__4) had complete amnesia, filled in some blanks, but missing pieces ramain

__5) have fragments of memeories, but no coherent pichyre of what happened

__B) have o clear memories, bul feelings, or ather evidence makes me believe i happened.

7] Under what circumstances do memories of this event come up 7

1) anniversaries

__2) being upsel wilh peopie

__3) people being upset with me

__4) other emotions

__5) sensory reminders {such as sounds, sights, smells, elc)

__B) being touched in certain ways

__7}in talking therapy

" 8) refived in altered state of consciousness (hypnosis, mediation, drugs)
__9) getling off alcohol or drugs

__10) spontaneous (no awarenass of precipitants)

11} sther (specify}
2) Mone

8] How often do memeories of the experience come to mind without your wanting them to 7

A1) daily
2y 2-diwk
—3) weekly
__4) monthly
__5) less than once a manth

B. Longest period that you have not thought about this event.
__1) mare than a week
__2) more than a month
__3) mone than a year
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g) A. Are there timas that the experience comes back as if it were happening again, while you are
awiake 7

_Tyes
—_2)na

B. if yas, doés the entire exparience come back, or enly parts of it?

__1) entire experience
__2) tragments

& If entire experience, skip to quastion #10

C. f fragments, does the experience come back s
Ty Visual (as images)
__2) Tactiekinesthetic {physical sensations)
—3) Offactory (smells)
—_4) Auditory (sounds)
__5) Affective {amotions)
__6) Al of them together
T} As & story (narrativa)

10) Do you have dreams about the experience 7

8] yes
_bBine

If yes, are they

__1) Dreamlika (bizarre, ilogical)
2} Lifelike exact representations of some aspect experience - no admixiure of other elements
__a) replay of entire @xperience
__b) fragments {sights, smells, feelings, eic)
__3) Combination

11) i you have both dreams and intense waking re-experiences, do they have the sarme content 7
__T) same
__2) diffarant
__3) not bath

Lise this scale for questions #12 through #14
o 1 2 3
Mot at afl <—> Completely

12) Do you think that your perceptions of the trauma have changed over time ?

o
L

a123
If yas, in what way?
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13) How accurate do you believe your memories are in regards 1o

1) tme O1E3
2) place 0123
3 person 0123
4) evenis 01232

14} Have you ever found that what you remember about this experience is quite different from

what other people remember ?
0123 ’

What do you make of that 7

15) We row have soma to the end of aur interview, please tall me what it was like for you T

16) What lessons do you feel you have learmviéd that wauld help other people who have gone
through experiences sirmblar to yours 7

Summary and interviewer's comments (Including whether subject was capable of talling non-
traumatic story which remained uneantamired by previous telling of aumatic axpenianca- comment on

this in detai).
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TMI Score Sheet
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Appendix 2.5Permission from author to use Traumatic Memory tregy

From: Joe Spinazzola

To: mzucker@ijri.org l.reid.1@research.gla.ac.uk
Cc:

Date: 10/09/08 02:27 am

Subject: Fw: TMI

Attachments:

Hi Louise,

Yes, this is one of our Center's measures, andnasi certainly have our permission to use it.

Keep us posted on what you find in your study!

Thanks, Joseph Spinazzola

Joseph Spinazzola, Ph.D.
Executive Director

The Trauma Center at JRI
1269 Beacon St.
Brookline, MA 02446
(617) 232-1303 ext. 215
(617) 232-1280 (fax)

www.traumacenter.org

The Trauma Center is a Division of Justice Resolms#tute,
A member of the National Child Traumatic Stressndek
and the Hamilton Fish Youth Violence Prevention €otium,
and an Affiliate of Boston University School of idate

& the Boston Children's Foundation

>>> Marla Zucker 10/6/2008 12:09 PM >>>

Joe,

All they need is permission to use the measure.y@arget back to them about this?

Thanks,

Marla
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Appendix 2.6

Major Research Proposal

Traumatic Brain Injury, PTSD and Attentional bias: unravelling the misidentification of PTSD in

people with a TBI.

Louise M. Reid

132



1. Abstract

Background

The prevalence of PTSD after a TBI is subject toade with rates of 0-56% being reported (McMillaap1).

It has been proposed that this range is due tmtleelap of symptoms seen in both TBI and PTSD, fwhic
consequently results in the misidentification ofSPTin people with a TBI (McMillan, 2001). An attgnal
bias and anxiety when exposed to threat stimulildesen shown to exist in people with PTSD alone siwaly

has investigated whether an attentional bias exigteople with a TBI and PTSD symptoms.

Aims
The study aims to establish whether an attentibred to trauma related words exists in people a aigi
PTSD symptoms and to investigate the relationskEtween physiological arousal and attentional bras i

people with a TBI and PTSD symptoms.

Methods

Participants aged 18+ admitted to hospital with adenate/severe TBI at least 3 months prior to itoant

will be invited to take part. Participants will tesked to attend one appointment in which they hal
interviewed and will complete a number of cognitimesessments and a measure of mood. During the

appointment, participants will be asked to weaearhrate monitor.

Application

The purpose of the study is to better understang RSD is misidentified in people who have a TBIhas
been shown that people who have a sustained a BBldisplay symptoms similar to PTSD, e.g. avoidance
and hence appear to have PTSD without meeting dgiigncriteria. Instead, it is the TBI that is ciaugssuch
symptoms. Should an attentional bias exist withagme PTSD symptom severity, then using a measure of

attentional bias may help clinicians to identify$IT in people with a TBI.

2. Introduction

The prevalence of PTSD following traumatic braijuig (TBI) varies throughout the literature witlrange of
0-56% being reported (McMillan, 2001). The firstidence for PTSD after TBI was published in thelyear
1990s (McMillan, 1991) however other earlier stedéiggested that PTSD did not (e.g. Mayou et &3)19
and later could not (e.g. Sbordone et al, 1995¢xist with TBI. More recently research suggestt tATSD
can occur after TBI (King, 2008). For example, Bryat al (2004) reported that patients can expeeen
physiological arousal when exposed to trauma rélatenuli even though they have no conscious merbry
the trauma. Thus fear conditioning can occur oitit-éhe level of conscious awareness and contributhe

development of PTSD.

Two recent studies propose complimentary explanatifor the discrepancy in prevalence rates reported
Sumpter and McMillan (2005) suggested that PTSD masliagnosed in patients with a severe TBI when
using self-report questionnaires compared to siradtclinical interview. They found PTSD caseneskd 3%

using a structured clinical interview. In concarnda with McMillan (2001), this misdiagnosis is #itited to
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the similarity in symptoms seen in both PTSD and @aBne. For example, a person with a TBI may ldigp
“avoidance” symptoms according to a PTSD diagnastiestionnaire however, the person may be ‘avoiding

situation as a result of their injury (e.g. ‘aveidi driving because their licence has been revaked)

This phenomenon by which people with a TBI can egpee PTSD symptoms even without a conscious
memory of the trauma can be conceptualised usingl Bepresentation Theory (Brewin et al, 1996). This
neurocognitive model posits that conscious memestored in what is termed “verbally accessible g

The information stored in VAMs can be conscioustcessed by an individual when required. Implicit
(unconscious) processing is also known to takeepiacparallel to explicit (conscious) processin§uch
information processed in this fashion is termeduationally accessible memory” and can be accessed
unintentionally by stimuli, in particular sensorynsuli that are associated with this memory. Thpatients
with amnesia can present with PTSD symptoms dumpdicit processing that is triggered by traumaated

Sensory cues.

The notion that trauma-related cues can triggeshflacks is in keeping with the Cognitive Model afS®
proposed by Ehlers and Clark (2000) as a frameva@rkinderstanding the development and maintenahce o
PTSD. They proposed that hypervigilence to thréiatwdi is a key maintaining factor in PTSD. That i
individuals are on ‘*high alert’ for potential damgad engage in behaviours such as scanning theement.
This hypervigilence can be considered in termsnaditteentional bias to threat stimuli. An atten#ibhias itself
refers to a phenomenon in which an individual cadirect attentional resources to the most salesi tvith
the resultant disruption to other ongoing cognitaaivities (Mogg and Bradley, 1998). Many studies/e
reported that an attentional bias is present ireptst with PTSD (e.g. Williams et al, 1996 & Bedlkag 2001).
A recent study (Pineles et al, 2007) investigatbétiver this attentional bias is indeed acting amt@nference
to other ongoing cognitive tasks as suggested bggvend Bradley (1998), or whether the attentionat b
facilitates detection of threat stimuli for indivdls with PTSD. It was found that attentional iféeence as
opposed to attentional facilitation was presenpatients with PTSD and is thus in keeping with Ehland
Clark’s (2000) model. Furthermore, it was suggedteat attentional interference may be associateth wi

difficulties experienced by patients with PTSD, éxample, intrusions and avoidance.

In non-PTSD populations it has been shown thahateal bias is associated with increased anxiggr{Haim
et al, 2007). Mogg et al (1993) found that induads with high trait anxiety displayed an emotio8&ioop
effect compared to low trait anxiety individualsnxety is a psychophysiological state characteribgda
number of physiological symptoms including muse&esion, twitching and shaking, restlessness, fatayud
heart palpitations (Clark, 1989). PTSD is an amxidisorder with prominent psychophysiological syamps
including elevated heart rate and hyperarousahiteat stimuli (Blechert et al, 2007). Therefor¢igrats with
PTSD are known to have an attentional bias forathetimuli (e.g. Pineles et al, 2007) and physiimal

anxiety symptoms.

The aim of this study is to provide further supdortprevious work that has acted to identify teasons for a

wide range of reported incidences of PTSD in padievith a TBI. It is suggested that for patientshva TBI,
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PTSD should be considered as a continuum. Thabise patients will have some PTSD symptoms but not
meet diagnostic criteria and others will fulfil dizostic criteria for PTSD. No study has investigatdether or

not an attentional bias exists in TBI patients réipg PTSD symptoms. This study will specificallwestigate
whether or not an attentional bias is related t&[PBymptom severity in patients with a TBI and sdpently
guestion whether attentional bias might be utiliasdan indicator of PTSD for this population. Rblpgical

arousal (heart rate) will also be examined in i@tato PTSD severity and attentional bias.

3. Aims & Hypotheses
3.1.Aims

To establish whether an attentional bias exisfgeimple with a TBI and PTSD symptoms.

To investigate the relationship between physiolalgarousal (heart rate) and attentional bias irpfgewith a
TBI and PTSD symptoms.

3.2.Hypotheses
1. People with a higher frequency or severity of PTSBymptoms have an
attentional bias to trauma related stimuli.
Increased physiological arousal is associated gvigater attentional bias to trauma related stimuli.

3. H;is associated with increased physiological aro(ie=rt rate).

4. Plan of Investigation

4.1 Participants
Participants aged 18+ admitted to hospital withcalenate/severe TBI at least 3 months prior to iBoant (to
fulfil DSM-IV criteria for PTSD) will be invited taake part. TBI severity will be defined as GlasgGoma

Scale (GCS) less than 13 and documented loss stmrsness. Males and females will be included.

4.2 Inclusion and Exclusion Criteria

Participants with a TBI that occurred at least 3the prior to recruitment and who are living indegently
and are able to consent will be included. Paricip receiving psychiatric treatment for PTSD viié
excluded. Participants who are receiving psyclidtaatment for problems other than PTSD will besidered

on a case by case basis. Participants under thefd@ years will be excluded.

4.3 Recruitment Procedures

Participants will be recruited from Edinburgh Heagwand the Scottish Brain Injury Rehabilitation €erat

the Astley Ainslie Hospital in Edinburgh. Patiemiko are currently receiving treatment and thosehdigged
from the head injury outpatient clinic will be ined to take part.

A Consultant Clinical Neuropsychologist will be askto approach patients who are receiving treatrardt
those who have been discharged from the ScottiamBmnjury Rehabilitation Centre with a letter déta the

purpose of the study. The letter will have a regly stating whether the individual wishes to heere about

the study. The reply slip will be returned to theearcher and contact will be made if requested.
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A talk will be given to the Edinburgh Headway groapd an advertisement will be placed on the ndimard

inviting individuals to consider taking part in tistudy. An email address, contact phone numberreply

slips (with stamped addressed envelopes) will lbgiged for replies.

4.4 Measures

4.4.1Physiological measures:

1.

Heart rate — using the Polar Heart Rate monitor.

4.4.2Cognitive measures:

1.

Wechsler Test of Adult Reading (WTAR: Wechsler, 2DG- to assess premorbid intellectual
functioning

Emotional Stroop (computerised) — to assess atteaitbias

Digit Symbol substitution test [Wechsler Adult Ihigence Scale-Ill (WAIS-III: Wechsler, 1997)] —
to assess information processing speed

Logical memory [Wechsler Memory Scale-lll (WMS-IWechsler, 1997)] — to assess declarative
memory.

The Hayling (Hayling and Brixton Test, Burgess &a8ice, 1997) — to assess executive function.

4.4.3.PTSD severity and caseness measures:

1.
2.

Post-traumatic Diagnostic Scale (PDS: Foa et &719 self report

Clinician Administered PTSD Scale (CAPS: Blake t1895) — a structured clinical interview that
includes a measure of previous trauma history.s fieasure will highlight if there are any conscious
memories or more than one event.

4.4.4TBI measures:

1.
2.

Post-traumatic Amnesia (PTA) — collected via rgtexgive questioning to measure TBI severity.
Traumatic Memory Inventory [TMI: van der Kolk, 1990npublished paper)] — a structured interview
that measures sensory, affective and narrative mefapthe event.

Glasgow Outcome Scale-Extended (GOS-E: Wilson,e1388) — a clinician rated scale that assesses

functional and social disability following a TBI.

4.4.5.Depression and Anxiety

1.

Hospital Anxiety and Depression Scale (HADS) (Zigrd& Snaith, 1983)

4.5Design
A single sample within subjects design will be eoyeld.

4.6 Research Procedures

Participants will be invited to take part via th@gedure described above. One visit will be rezgliior each

participant. Participants will be seen at the ésthinslie Hospital.
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When a participant contacts the researcher totexgigterest, the researcher will telephone théigpant and
provide information about what will be required.n Appointment will be arranged and a letter configrthis

time will be sent along with an information sheethe participant.

The appointment is expected to last approximatédyhburs. During the appointment participants fuiit be
given an opportunity to ask any questions beforaghasked to provide informed consent. Next tharheate
monitor will be fitted and started at the same timsea digital stopwatch. The heart rate monitot el worn
throughout the interview and the time for the begig and end of each test/scale will be recordddhe

tests/scales will then be administered in the faithg order:

HADS

PTA assessment
PDS

WTAR

LM 1

g ks NP

*BREAK 10mins*

6. Digit symbol substitution test
7. Hayling

8. Emotional Stroop

9. Logical Memory Il

10. CAPS

11. GOS-E

12. T™I

4.7 Judtification of sample size

Power was calculated for the primary hypothesigtham data from Bryant and Harvey (1997). HereaBty
and Harvey (1997) investigated the attentional H@msards threat stimuli in subjects with PTSD and
subclinical PTSD using a dot-probe paradigm ancdotihnat the PTSD group had an attentional bias eoatp
to the subclinical PTSD group (cohed's: 0.46).

Effect size for hypothesis two was calculated basedata from Bradley et al (1995) who predicteat fheople
with Generalised Anxiety Disorder (GAD) would shaweater colour-naming interference for negativedsor
than neutral words compared with controls. Resultggested that people with GAD had greater colauning

interference due to negative words compared wittctintrol group and the effect size was ladye 0.8).
Power for hypothesis three was calculated from pepanvestigating physiological responsiveness amon

survivors of motor vehicle accidents with chronitS® (Veazey et al, 2004). The study comparedthate

reactivity between groups with chronic PTSD, sultsgmal PTSD and non-PTSD and found a significant
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difference in heart rate reactivity between theoolr PTSD group and non-PTSD group, the effect gias

medium (cohen’sl = 0.5).

Specifying power = 0.8, alpha = 0.05 and f = 0.A5ample of 68 participants will need to be reediito
reliably reject the null hypothesis when using éineegression for data analysis. The data forpiwer

calculation was computed using G*Power 3.0.

4.8 Settings & Equipment
All scales and tests will be administered at thélefsAinslie Hospital. A stopwatch and a Polar HeRate
monitor (S610i) will be required. The cognitive teeswill be requested from the University of Glasgow

Psychological Medicine department.

4.9 Data Analysis

Data will be analysed using SPSS v15.0. Kolmogd@aoirnov analysis will be conducted for each vagatol
check whether the data are normally distributedhis Will allow a decision as to whether parametnicnon-
parametric tests should be carried out. Hypothgésesd 2 will be investigated using a linear regi@s model.
For hypothesis 3, a correlation will be used tcestigate whether there is a relationship betweemsiplogical
arousal and attentional bias. If an associatiofoisd, an interaction term will be added to theresgion

model.

5. Health and Safety Issues

5.1 Researcher Safety | ssues

The researcher will be conducting appointments hospital setting the researchers field superwsitirbe
informed as to when and where the appointmenttaineg place. All appointments will be conductextvieen
9am and 5pm to correspond with working hours off $taensure that another member of staff will bretbe

premises when the appointments are being conducted.

5.2 Participant Safety | ssues
The appointments will be conducted on NHS premiégesthe health and safety protocols of the premisks
be followed at all times to ensure the safety ad participant if an emergency were to occur (eig f

evacuation procedures).

6. Ethical Issues

Ethics approval will be sought from Edinburgh LRECRecruitment will be conducted by asking the
participants if they wish to be contacted. Partlef study will require participants to recall theent that
caused their TBI. This may be distressing for plaeticipant and they will be afforded the opportyrto
discuss their distress after the session, or ifepred, they will be given the chance to termingie session.
Such an event is unlikely and has not occurred jmexious trainee project of a similar design (®nat al,
2007). Some patrticipants may be identified as lpAMSD as determined by the diagnostic scales udeal.
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participant is identified as having PTSD, abnoragpression or anxiety and would like help, their @ be

informed with the recommendation of a referral paimade to the appropriate service.

7. Financial Issues

7.1 Equipment Costs, travel etc
Participants will not be reimbursed for their trate their appointment. Costs are for questionmaiaad

stationery.

8. Timetable
e July-September 08: Application for ethical approval
»  September-April 09: Data collection
e April-July 09: Data analysis and write-up.
e August 09: Submit portfolio

9. Practical Applications

The aim of this study is to investigate whetheatantional bias to threat stimuli is contributiagthe reported
large range of PTSD in patients with a TBI. Thedfitgs of the study will help clinicians better urgtand
whether or not a patient does indeed have PTSWhether they are experiencing head injury symptorhs.
study will help to understand why some patientshveit TBI present on self-report questionnaires asniga
PTSD when they do not have the associated psyckapbgical symptoms e.g. anxiety or meet diagnostic
criteria when interviewed by a clinician. It isgothesised that an attentional bias will be assediavith
PTSD symptom severity in patients with a TBI anat tiis will help distinguish whether or not a persloes
have PTSD or whether they are just interested imwikmg what happened during an amnesic gap. Overall,
clinicians will be able to test patients with a TB®F an attentional bias to help them to understahet a

patient is experiencing and allow them to proviue appropriate intervention and care package.
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