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A comparison of referrals made to a pilot EMDR serice with referrals made

to a Clinical Psychology Department for Post Traum#c Stress Disorder.

Lindsay Smith, Greater Glasgow Primary Care NHS Trust

Comparison of referrals found no significant difeces in age, gender, trauma
type, time from trauma to referral, or attendancates between services.
Significantly more EMDR patients received additiop@fessional support during
their treatment.

1 Introduction

Post Traumatic Stress Disorder (PTSD) can presersuivivors of a traumatic
event and is defined in DSM-IV by the occurrence3otlusters of symptoms
together — re-experiencing, avoidance and hypesatcu persisting for a least one
month (American Psychiatric Association, 1994).elifhe prevalence rates vary
considerably and have been reported as from 1921874 (Breslau et al, 1991).
Co-morbidity is common, most often with depressi@®.5% females, 47.9%
males), anxiety (33% males and females), drug dwhal abuse (33% females,
50% males) (Fairbank, Ebert and Costello, 2000).

A number of treatment approaches have been trialgd PTSD. Cognitive

Behavioural techniques (eg Cognitive Restructuridgnxiety Management,

Exposure Therapy) have been found to have sonteedatgest treatment effects in
meta-analysis (Van Etten & Taylor, 1998) with Exp@s Therapy having

particularly strong evidence for its effectivene§soa, Rothbaum, Riggs &
Murdock, 1991).

Eye Movement Desensitisation and Reprocessing (EMid first developed by
Shapiro (1989). Her aim was to reduce the anxietyepts felt when recalling a
traumatic event and to reduce to intrusivenesselaited disturbing images. The
technique involves the patient bringing to mind artigoular memory from a
traumatic event, along with associated sensatiodscagnitions, whilst focusing

on the therapist’s fingers moving back and fortliramt of their eyes. The therapist



then gives instructions to ‘let go’ of the memomydato ask for feedback on any
feelings and visual images experienced. The cyleepeated until the distress
associated with the target image is reduced. Thegmage is then paired with a
positive thought using the same process until #ieept rates the thought as feeling
valid.

A number of studies into the effectiveness of EMDRve demonstrated its
usefulness in alleviating the symptoms of PTSDRegdewyns, Stewtka, Albrecht
& Sperr, 1993, and Jensen, 1994). There remaing smapticism regarding its
effectiveness when compared to other treatmentoappes, for example CBT
(Devilly & Spence, 1999) which in this study wasihal to have a more significant
treatment effect. Discussion has also been raisgdrding the mechanism of
EMDR, with suggestions that the eye movements arémportant to the treatment
(Lohr, Tolin & Lilienfield, 1998). Further, imagihécus on a traumatic image and
the connection with positive cognitions are simtlatechniques used in a trauma-
focused CBT approach. However, the proposed NIGHefoes for the treatment
of PTSD (vww.nice.org.ulk consider that EMDR is an independent treatmearhfr

CBT, as particular training is needed to practice i

1.2 National Standards

The current draft guidelines from NICE (2004) oe tineatment of PTSD, states
that ‘all PTSD sufferers should be offered a courske trauma-focused

psychological treatment (trauma-focused CBT or ENIDRpecifically, patients

seen within 3 months of a traumatic event shouldfiered trauma-focused CBT,
while patients who have had difficulties for mohan 3 months should be offered
either trauma-focused CBT or EMDR. The draft gumelfurther states that an
important factor in deciding which treatment to pde should be patient
preference and that enough information should tengior the patient to be able to

make an informed choice.



1.3 Local Context

An EMDR pilot service was launched in March 2004 @onsists of one trained
EMDR therapist who provides around 1 %2 days perkwedhe service. Referrals
are accepted for patients in the local area (Metb&iBellshill) who are suitable
for this approach (Shaprio, 2001). Specificallytigrats need not fulfil DSM-IV
criteria for PTSD but should have experienced aneyreal or imagined) that has
led to distress on recollection and intrusionsh@itgh the pilot service has only
been operational for 1 year it is a new servicthenarea and therefore of interest.
Agreement has been given by the practitioner far #udit to be carried out and

she is aware of the purpose of the audit.

1.4 Aims

This audit seeks to:

1) Compare referrals made to the EMDR service wiiample of referrals seen by
the local CP Department to discover how similadifierent these two groups are
in terms of gender, age, type of trauma, time ftomuma to referral & ongoing

support.

2) Investigate who is referring patients to eaatvise to indicate whether there is a

need for further information for referrers or wigrblicity for the EMDR service.

3) Compare the attendance records of these patiastsan indication of

acceptability of treatment approach.

2 Method

2.1 Sample

All patients referred and accepted for treatmerih whe EMDR service from its

launch in March 2004 to the end of April 2005 (n¥48& included in the audit. All
new patients categorised as having PTSD symptoowtaeen by the local CP



Department at Hartwood Hospital between March 28@38 March 2005 were also
included (n=20). This time period was chosen tovalfor a similar sample size.
The CP department has a system of assigning edigimtpa number of codes that
describes their symptoms. Codes are Broad (desgritie main difficulty) and
Fine (describing secondary problems). This samepgesents those coded both
Broad PTSD and Fine PTSD as both sets of patieatddabe considered suitable
for EMDR.

2.2 Procedure

1) Ethical Approval

The audit proposal was presented to the local NHi®&Board and considered to
be audit, therefore not requiring consent from gd# as no identifying

information would be included and the data includedhe audit was routinely

collected as part of clinical practice.

2) Data Collection

CP data was collected from patient files held ia tkepartment. If a patient was
being seen by a psychologist, the psychologistision was sought to access
their file. EMDR data was collected from the patieacord file kept by the

clinician providing the service, with her permigsio

Data collected was; patient gender and age, refgmgent, whether the trauma
experienced was a single event (an example would twad traffic accident) or

multiple events (an example would be childhood aéalbuse), the length of time
from the incident to referral, whether any otheeragy or service was also involved
in their care, and finally attendance rates for gbevice as a whole, as individual

attendance rates were not available.



3 Results
3.1 Age
Table 1 shows the mean age for patients in eachpgrine age range for each

group and the statistical analysis carried outh@sé data. No significant difference

was found between groups.

*****¥|nsert Table 1*****

3.2 Gender

Table 2 shows the total number of male and femateipts in each group and the

statistical analysis carried out on these datasigaificant difference was found

between groups.

****¥|nsert Table 2*****

3.3 Trauma Type

Table 3 shows the total number of patients who dygukrienced a single trauma
and the total number who had experienced multialenhas for each group and the
statistical analysis carried out on these data.sidaificant difference was found
between groups.

*rrrkInsert Table 3*r+*
3.4 Time from Trauma to Referral (years)
Histograms of the time from trauma to referral (Bégures 1 & 2) suggested that
these data might be skewed. A Kolmogorov-Smirnost Tiedicated that this was

not the case therefore parametric statistics wensidered suitable. Table 4 shows

the mean time in years from the traumatic eveméterral and shortest and longest



waiting time for each group and the statisticallysia carries out on these data. No

significant difference was found between groups.

*ekkInsert Figures 1 and 2*****

*xxk|nsert Table 4*****

3.5 Referring Agents

Referrals to Clinical Psychology

GP 12
Community Addictions Team (CAT) 4
CPN, Focused Intervention Team 2
Airbles Road Day Hospital 1

Referrals to EMDR

Psychiatry 8
Clinical Psychology 3
Airbles Road Day Hospital 3
Psychiatric Daycare Ward (Wishaw General) 3
Psychiatric Inpatient Ward (Wishaw General) 1

3.6  Additional Support Received During Treatment

Clinical Psychology

Seven of the 20 patients in the CP group receiwstitianal support during the
time they were seen by this service. Those suppaats;

Community Addictions Team - 4 patients
Psychiatry - 2 patients
Community Psychiatric Nurse - 1 patient

10



EMDR
Seventeen of the 18 patients in the EMDR groupivedeadditional support during

the time they were seen by this service. Four eflth received two extra supports
— 1) Mental Health support worker and Psychiatry,CPN and Psychiatry, 3)

Psychiatric Daycare Ward and Psychiatry, 4) Clinsychology and Psychiatry.

The additional support therefore breaks down devid;

Psychiatry - 12 patients
Clinical Psychology - 3 patients
Psychiatric Daycare Ward - 3 patients
CPN - 2 patients
Mental Health Support Worker - 1 patient

A chi-square comparing the number of patients x@wgiongoing support in each
group was significant, X2=14.387, df=1, p<0.001thwinany more in the EMDR

group having additional input.
3.7  Attendance
Table 5 shows the total number of hours given lheservice to the treatment of
patients with PTSD symptomatology, the number aedtgntage of those hours
attended and not attended by patients in each githgse data are also presented
in Figure 3.

Rk Insert Table 5*****

*ekknsert Figure 3**xx*
4 Discussion
The audit initially set out three aims. Findingtevant to each aim are discussed,

followed by recommendations for service developmaerd further research, and

finally overall conclusions.
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4.1  Comparison of referrals made to each service

No significant differences were found between thie groups’ age ranges, gender
distribution, or trauma type (single or multiplslyggesting a similar sample on
these factors. Two areas of further interest wieeeléngth of time to referral from
the traumatic event to referral, and the additiosapports received during

treatment. These will be discussed in greater ldetai

Length of time from trauma to referral

A larger number of referrals were made up to 5 ydesm the trauma the CP
Department (13) than to EMDR (8); however the tifr@m the traumatic event
occurring and referral to each service did notedifignificantly between groups.
Referrals met with NICE guidelines, with all EMDRitents having experienced
the traumatic event 3 months or more previouslye [Emgth of time to referral was

on average around 9 years, which raises some stitegassues for both services.

DSM-IV criteria state that symptoms occurring withihe first three months of the
event should be considered ‘Acute PTSD’, while stons persisting for 3 months
or more are considered ‘Chronic PTSD’. ‘Chronic BT #erefore described all
but one of the patients included in this samplehwai range of time lapse from 3
months to 36 years. Marshall et al (1999) critisitee definition of Acute PTSD as
lacking utility as it infers no changes in termdreatment and questions the ethical
position of defining a problem chronic after onlyn®onths. Kessler, Sonnega,
Bromet et al (1995) state that around 60% of peoptally fulfilling diagnostic
criteria will recover without treatment and thatshoases of spontaneous recovery
will take place in the first year following the exewith no further recovery having
been found after symptoms have persisted for Gsydfathis is the case, perhaps it
would be of more clinical use to differentiate beém the time period where some
recovery might occur naturally, and that when nisnlékely. A 6-year cut off for a
more chronic PTSD would encompass 9/18 EMDR patiand 6/20 CP patients

and be more meaningful for both services.
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A further issue for both services is that of treamtnefficacy with patients who
have experienced symptoms for longer time periSdsie studies have carried out
investigations with samples of Vietham Veterans,owhill most likely have
experienced symptoms for many years. Jensen (18943l that subjective units of
distress reduced significantly more in a group etevans treated with EMDR than
standard services, but found no difference in PTi&asures. Silver et al (1995)
reported a greater reduction of symptoms with Milieeatment than EMDR than
Milieu treatment alone, biofeedback or group retexa however the study was
uncontrolled so limiting the strength of findingBoudewyns and Hyer (1990)
looked at the effects of Exposure Therapy with rgete and found some evidence
but small effect sizes. There does therefore appedbe some difference in
outcome with this population. It is difficult to geralise findings from such a
specific sample and such specific trauma howevevices may find longer
standing PTSD harder to treat.

Additional Supports

Significantly more EMDR patients received additibsapport (17 out of 18) than

CP patients (7 out of 20). This may reflect a viEMDR as a discrete piece of
therapy which can be provided alongside otherrneats and supports or that this
service is not viewed as an independent treatmaidro Or alternatively, perhaps

the cases passed to EMDR were more complex thae teen by CP, with higher
levels of co-morbidity. In this instance, EMDR miagve been sought to help with
PTSD while the clinician continued to provide helph any other difficulties.

4.2  Referring Agents

The majority of referrals to CP were made by GRuurkeferrals came from the
Community Addiction Team (CAT) suggesting theseatignts (who continued to
be supported by CAT) had co-morbid alcohol or disg issues.

The referrals made to the EMDR service were quiterént. Any GP or clinician
in the local area can make referrals, however #ita duggest that only a small
number of clinicians are aware of the service. Eigferrals came from Psychiatry,

but this actually represents one Psychiatrist. [@ntyi 3 referrals were made from

13



CP but this also only represents one Psychologisé clinician providing the

service made two referrals. In total, referrals edrom only 8 clinicians.

It seems that clinicians who are aware of the EMd@R/ice have made use of it,
but perhaps it is not widely known about, suggestgreater publicity of the

service should be undertaken.

4.3 Attendance

Attendance rates were very similar across bothggauith attendance of 76.6% of
sessions by CP patients and 74.8% of sessions HyREphAtients. Both services
may therefore be considered as equally acceptallesalid to patients. The total
hours given to treatment of PTSD demonstrates haluable the EMDR service is
to this locality, with 147 hours given over one ryeampared to 223 from the CP

department over two years.

5 Recommendations

5.1  Suggestions for EMDR Service Development

The data indicate that the EMDR service is opegatas a specialist service
providing one part of a patient’s care. As the menis time restricted this may be
the most appropriate service delivery option atsgné However, information
about the EMDR service should be more widely dissatad to allow more

clinicians (and therefore more patients) the optbmccessing the service. NICE
guidelines emphasise the importance of patientcehaihen deciding treatment

approach and this should be made aware to refeaigegts.

5.2  Suggestions for Future Research

It appears from these data that a naturally oaegrsample of PTSD sufferers will
have experienced symptoms for an average of 9 .y&hes current differential of
Acute and Chronic PTSD does not aid the cliniciawd durther research into

whether longer standing PTSD should be treateérifitly would be of mush use.

14



6 Conclusions

Patients referred to both the EMDR and CP senacesvery similar on measures
of age, gender, trauma type, and time from traumeeterral. Fewer individual
clinicians referred to the EMDR service than CPjohtreceived most referrals
from GPs. This suggests a need for wider publioitythe EMDR service. The
average time from trauma to referral was 9 yealsclwraises questions regarding
the clinical relevance of diagnosing chronic PTSt@ra3 months. EMDR patients
received many more additional supports than CRepiat which may reflect a view
of the service as a specialist, additional treatnoera high rate of co-morbidity in
this group. Similar attendance rates for both gsosyggest both approaches were

equally acceptable.
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Tables and Figures

Table 1 Age of Patients (years)
Mean (SD) Range Statistics/Results
Clinical 38.45 (11.70)| 26-58 Independent t-test
Psychology t=1.097, df=36, p=0.280, n.g.
EMDR 42.17 (8.80) | 23-68
Table 2 Gender (total number)
Male Female Statistics/Results
Clinical 12 8 Chi-square
Psychology X2=0.920, df=1, p=0.338,
n.s.
EMDR 8 10
Table 3 Trauma Type (total number)
Single Multiple Statistics/Results
Clinical 15 5 Chi-square
Psychology X2=0.320, df=1, p=0.572,
n.s.
EMDR 12 6
Figure 1

Figure 1 - Histogram, CP Group, Time from Trauma to Referral
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Figure 2

Figure 2 - Histogram, EMDR Group, Time from Trauma to Referral
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Table 4 Time from Trauma to Referrals (years)
Mean (SD) Range Statistics/Results
Clinical 6.96 (9.74) 1 month-30 Independent t-test
Psychology years t=1.233, df=36, p=0.226, n.s.
EMDR 11.45 (12.63)| 3 months-
36 years
Table 5 Attendance Rates (total hours, percentages)
Total Hours | Patient Patient Did Not
Attended Attend
Clinical 223 162 (76.7%) 49 (23.3%)
Psychology
EMDR 147 110 (74.8%) 37 (25.2%)
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Figure 3

Figure 3 - Percentage of Appointments Attended/Not attended by Patients.
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Abstract

This review describes the current evidence for @ausechanisms for the
development of Posttraumatic Stress Disorder (PT®IQwing traumatic brain
injury (TBI) in an adult population. A systematieasch strategy identified 9
studies published in 12 articles, which achieved tbwest SIGN grade of
recommendation (D). The evidence suggests thatdeaditioning may mediate
PTSD after TBI. Symptoms of emotional and physiaabreactivity are reported
more often than intrusive memories and higher kewélarousal post-trauma are
associated with PTSD symptom reporting. Howeverhouaitlogical limitations in
assessment of PTSD and measures of arousal coatusemes. Vulnerability
factors predictive of PTSD in non-TBI populatiorssi¢h as external attribution of
causality) may also be relevant to TBI populatioasd factors related to TBI
outcome (such as reduction in executive functionintpy impact on PTSD
symptom reporting. However the current evidencenoinonfidently support these
hypotheses. ‘Recovery’ of memory of the trauma otiexe may be due to
confabulation, which could lead to an increase aporting of re-experiencing
symptoms. Differences reported between the trausm@tives of TBI and non-TBI
groups indicate potential differences in the preseof intrusive symptoms. Lack
of memory for the event may protect against PTSDwedver limitations in
assessment of recall exist. Limitations of the entrrevidence base are largely due
to methods of assessment of PTSD. It has been d#rated that assessment
methods which do not allow for clinical judgement lie applied to symptoms
reported can lead to over-diagnosis of PTSD (Sumgotd McMillan, 2005). It is
recommended that further research into possiblsatanechanisms is conducted,

employing more valid methods of PTSD assessment.
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1 Introduction

This paper systematically reviews studies invesiigathe development of
Posttraumatic Stress Disorder (PTSD) in adults Wwhee sustained a Traumatic
Brain Injury (TBI). Studies into the incidence of D following TBI demonstrate
errors in overdiagnosis (Sumpter and McMillan, 200806). Symptoms of PTSD
and TBI overlap and appear incongruous. For examPBlESD includes re-
experiencing symptoms (such as intrusive memoffiéiseoevent) however TBI can
involve an extended period of unconsciousness amtesia before and after the
event. This review considers the current eviderase lfior mechanisms of symptom

development following TBI.

1.1 Definitions of PTSD and TBI

Posttraumatic Stress Disorder (PTSD) involves kgyptoms of intrusion,

avoidance, and hyperarousal following a traumatenéwhich involves a threat to
an individual's life or physical integrity and wiids perceived as frightening.
According to DSM-1V, symptoms must be present fbteast one month to meet
criteria for acute PTSD or three months to mee¢ga for chronic PTSD and must
have an impact on the individual's level of funailmg (American Psychiatric

Association, 1994; see Appendix 2.2).

Traumatic brain injury (TBI) severity is defined ltge length of post-traumatic
amnesia (PTA), duration of loss of consciousne§¥d], or Glasgow Coma Scale
score (GCS). PTA is considered to be the mosthielipredictor of adjustment
following TBI (Bryant, 2001) and is defined as tperiod of time between the
injury and return of continuous memory (Russell &@mith, 1961). Mild TBI
involves PTA of less than one hour; moderate TBbines PTA of one to 24 hours
and severe TBI PTA of more than 24 hours (AmeriCangress of Rehabilitation
Medicine, 1993; Russell and Smith, 1961).
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1.2 Prevalence of PTSD after TBI

PTSD is reported following mild TBI at rates of 148% (Bryant and Harvey,
1999; Mayou et al., 2000) and following severe HEBI3%-59% (Hibbard et al.,
1998; Sumpter and McMillan, 2005). Sumpter and MEMi investigated
diagnosis rates using three assessment tools €lithieian Administered PTSD
Scale (CAPS), Posttraumatic Diagnostic Scale (P&l Impact of Events Scale
(IES). The PDS and IES, both self-report measueeksto reporting of symptoms
related to TBI rather than PTSD and therefore ali@agnosis. The CAPS requires
clinical judgement and allows for further investiga of each symptom, leading to
the much lower incidence rate. The diagnosis of [P ager TBI therefore requires

careful interpretation of reported symptoms.

1.3 Development of PTSD after TBI

A number of possible mechanisms for the developneémRTSD after TBI have

been put forward. A brief overview of proposed natdbms is outlined below.

Sub-conscious or neurological processes

Brewin et al. (1996) describe the ‘dual represémtatheory’ of PTSD which
suggests that traumatic memories are stored asaliyerbccessible memories
(VAMS) or situationally accessible memories (SAMgAMs can be intentionally
retrieved and hold verbal and visual memories, e&®rSAMs are generated
subconsciously, possibly mediated by the amygdald,may present as flashbacks
or physiological symptoms. Therefore conscious @ssimg of the trauma may not

be necessary for PTSD to develop.

Theories of fear conditioning emphasise the in@eas physiological arousal
experienced during the traumatic event and suggesissociation between cues to
the trauma and further arousal can develop. varKdie (1996) hypothesises that
this process occurs within limbic structures antdnith higher cortical processes.

This hypothesis could indicate that people who dbhave a conscious memory of
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the traumatic event may still develop anxiety mailato trauma cues as a result of

fear conditioning.

It has been suggested that brain damage may iissifa part in the development
of PTSD (Bryant, 2001). Biological theories of PTSBdicate a role for

neurobiological factors in its development in ndBFpopulations. These theories
focus on the role of noradrenergic dysregulatiomnctviis hypothesised to create an
inability to alter arousal levels, therefore cregtithe hyperarousal symptoms of
PTSD (van der Kolk, 1996). TBI may interact withstlprocess if brain damage

impacts on areas of the brain involved in thesetions (Bremner et al., 1995).

Pre and post-trauma vulnerability factors

A number of risk factors for PTSD have been idédifin non-TBI populations,
such as a previous psychiatric history, previoasirtra, severity of threat during
trauma, risk to life, dissociation during traumandaan avoidant coping style
(Davidson and Fairbank, 1993; Harvey and Bryan§8)90One further area of
interest is whether similar risk factors predictS®X following TBI. TBI often
results in disruption to cognitive abilities suchatention and memory along with
physical disability and therefore alteration inesifyle. It is possible that these
difficulties may impact on an individual’'s copingdpilities, which in turn could

increase their likelihood of developing PTSD.

Memory for the event

The nature of the amnesia caused by TBI and therisgwf memory loss is clearly
an important area of research. Some studies hav@dsved whether people with
amnesia for trauma build their own ‘memories’ repectively, perhaps by
incorporating third party reports, or through cdnf@ation (Bryant, 1996,

McMillan, 1996). Mild TBI involves a relatively slibPTA and therefore some
memories of the trauma may be retained. Recovery f#TA can be characterised
by ‘islands of memory’ (King, 1997) which may indkel periods of memory during
the trauma (McMillan, 1996). It has been suggesied there may be procedural

memory for the event in absence of declarative nmgrflayton and Wardi-Zonna,
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1995). Therefore the quantity and quality of memmetained of the event may
impact on the likelihood that PTSD will develop.

1.4  Objectives

This review aims to systematically identify the damce for mechanisms of PTSD
development following TBI. The review will estalflishe quality of evidence; the
areas of mechanism investigated to date, and veikemecommendations based on

the findings for future research in this area.

2 Method

A systematic literature search was carried outgusiie OVID online interface to
access the Psychinfo, Medline and Embase data@sesFigure 1). The search
was conducted from 1980 (when DSM-III first inclad®TSD) to 2007 and
included English language journal articles onlyarsh terms weretraumatic
brain injury’ or ‘TBI' or ‘head injury’ combined with PTSD’ or ‘post traumatic
stress disorderbr ‘posttraumatic stress disorderAdditionally a hand search was
conducted of the two most frequently identifiedrjmal titles (Brain Injury and the
Journal of Traumatic Stress); the reference seabioneview articles identified
from the search; and the reference sections daflestincluded in the review. The

search identified 134 journal articles potentigllytable for inclusion.
[INSERT FIGURE 1]
2.1 Inclusion and Exclusion Criteria
Articles identified from the search strategy werssessed using structured
inclusion and exclusion criteria. Articles wereluded in the systematic review if

they met all of the following criteria:

1) The sample consisted of an adult populationdayer 16 years).

2) At least one group of participants had sustamé@®|.
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3) TBI was classified through post traumatic amneBiaA), duration of loss
of consciousness (LOC), or Glasgow Coma Scale (GC&E.

4) PTSD was formally assessed by standardised queatrenor structured
interview.

5) The study aimed (as part or total objective) toestigate the development
of PTSD following TBI.

Articles were excluded from the review if they naely of the following criteria:

1) The sample consisted of participants younger tlgayears of age.

2) None of the sample had sustained a TBI.

3) TBI severity was not classified by PTA, LOC or GCS.

4) PTSD was not formally assessed by standardised tiguesire or
structured interview.

5) The study did not aim to investigate the developno&®TSD after TBI.

6) The article was a review atrticle.

Twelve articles describing 9 studies were inclustethe review.

2.2 Data Extraction

The characteristics of the sample investigated wg&tected from each study. The
methodology of each study was extracted and théadetogical quality of each
paper was rated. Quality criteria (outlined in Apgix 2.3) were established based
on SIGN 50 guidelines (www.sign.ac.uk) and provideeighting for aspects of
methodology considered particularly relevant to tearrent review. An
independent rater graded the quality of the papessling to a 93% agreement rate
with the writer. Disagreements were resolved thhodigcussion. Each paper could
achieve a maximum of 21 points and was graded #ofhigh quality,> 75%) to

D (poor quality,< 49%). Each paper was also rated for the levelvademce

according to SIGN 50 guidelines (see Appendix 2.4).

[INSERT TABLE 1]
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3 Results

Articles are grouped according to the area of ingason — sub-conscious or
neurological processes, predictive factors or mgnfarthe event. Quality criteria
points awarded, quality criteria grading and leskkvidence for each article are

given in brackets.

3.1 Sub-conscious or neurological processes

Bryant, Marosszeky, Crooks, and Gurka (2004) (Artite 1 of 3 reporting from
the same study)(16 points, Grading A, level 2+#investigated levels of arousal
(measured by resting heart rate (HR)) in the tweksefollowing severe TBI and
subsequent development of PTSD. Sixty-eight paditis were recruited from a
population of patients admitted to a brain injuepabilitation unit over a 3 year
period. PTSD was assessed by the Posttraumates3Idisorder Interview (PTSD-
). TBI was assessed through duration of PTA, assksising the Westmead PTA
Scale, and GCS. Sixteen patients (23%) met diagnasteria for PTSD 6 months
post-injury and were found to have had higher ngsHR ~9 days post-injury than
those without PTSD (t (66)=2.03, p<0.05). Howevehhen GCS score was
controlled for, there was no significant differenbetween the groups. Those
participants who had experienced more severe coena l@ss likely to have had a
higher initial resting heart rate, suggesting seva@ma reduced the impact of fear
conditioning during the trauma. There was no sigaiit difference in HR recorded
1 month after the injury. The authors propose thatassociation between initial
HR and PTSD may provide evidence that fear conditg can be experienced
outwith conscious awareness and can contributd 8DPdevelopment after severe
TBI.

Bryant, Marosszeky, Crooks and Gurka (2000a) (Artite 2 of 3 reporting from

the same study)(14 points, Grading B, level 2+eport the symptom profile of
their sample (n=96, the additional 28 excluded ftbm2004 study due to a lack of
HR data). Twenty-six participants (27.1%) were fdua meet diagnostic criteria
for PTSD. The predictive power of each of the 16tisas of the PTSD-I were

calculated to determine which made diagnosis moiess likely. The symptoms
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with the highest positive predictive power wererustve memories (n=5),
nightmares (n=6), and emotional reactivity (n=28)e authors claim that the low
number of participants with PTSD reporting intriesimemories (n=5), along with
higher numbers reporting emotional (n=25) and pilggical (n=13) reactivity
gives further weight to the hypothesis that PTSDmisdiated by subconscious
processes following severe TBIl. The predictive powd re-experiencing

symptoms was stronger in this sample than non-aBies.

Sojka, Stalnacke, Bjornstig and Karlsson (2006{10 points, Grading D, level 2-)
report on serum levels of cortisol as a measur@aisal and on the levels of two
proteins (S-100B and neuron-specific enolase) measure of brain tissue injury,
in a sample of patients admitted to hospital withdnTBI. Blood samples were
taken on admission, 7 hours later, and at 1-ydiEwaip. PTSD was assessed at 1-
year follow up using the Impact of Events ScaleS|IEEighty-eight participants
completed the first stage of assessment and 69letedpthe follow up. Individual
questions from the IES were compared with bioldgitarkers in a stepwise
forward logistic regression analysis. This analysisnd levels of S-100B at the 7
hour assessment to be significantly associated thitte avoidance questions (‘I
tried to remove it from memory’; ‘I felt as if itaun’t happened or it wasn't real’;
‘My feelings about it were kind of numb’). The aath hypothesise that this
association may indicate either the role of orgabiain damage in altering
neurological functions involved in posttraumaticess, or that high levels of
catecholamine (which they suggest may have beeiptrén this sample) results in

over-consolidation of memory for the trauma.

Limitations

Bryant et al., 2004, compared resting HR acrosiggaants as an indication of
arousal levels. Resting HR in average adult pojmratcan vary widely (eg Algra
et al., 1993) and the differences found cannot tefidently ascribed to fear
conditioning responses. The lack of significantfedénce at 1 month does add
weight to this claim however it remains an uncadigw variable. Sojka et al.
employed cortisol as a measurement of stress bagnese that this is only reliable

over a short time period. Additionallggeducedcortisol levels have been found to
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correlate with PTSD development in non-TBI populas (e.g. Delahanty et al.,
2000) whereas raised cortisol has been associatbdovain injury (Woolf et al.,
1990). Caution must be taken interpreting the amichs of these studies due to
the method of assessment of PTSD symptoms. Bryait employ the PTSD-I as
a diagnostic tool, which relies on participantmgt to establish the presence of
symptoms Sojka et al. rely on the IES, which assesses oamigusion and
avoidance criteria and has been criticised as gndstic tool (Lees-Hayley et al.,
2001; Sumpter and McMillan 2005). In both studiesividual symptoms are
analysed, however Sumpter and McMillan (2006) destrated that symptoms
relating to TBI are often reported as PTSD. Theeghsymptoms found to be
associated with levels of S100-B may be symptomEBdfrather than PTSD.

3.2 Predictive Factors

Bryant, Marosszeky, Crooks, Baguley and Gurka (2008) (Article 3 of 3
reporting from one study) (16 points, Grading A, level 2+)nvestigated
predictors of PTSD, established from research wih-TBI populations. It was
hypothesised that pre-trauma functioning, traunt@ed factors and response
related factors, along with unemployment, short€ARANd an avoidant coping
style would predict PTSD severity. Assessment ui¢ers were held between 5
and 7 months post injury. Participants also comeplethe Coping Style
Questionnaire (CSQ) and the Functional Assessmeasite (FAM).

Comparison of the PTSD and no-PTSD groups foundCPpS&tients exhibited
higher avoidance and emotion-focused scores onCtB®. No difference was
found in PTA between groups. Forward stepwise mleltregression with PTSD-I
total score as dependent variable indicated avoidaping style (p<0.001),
behavioural coping style (p<0.05) and previous @wyplent (p<0.05) were
significant predictors of PTSD severity and togethecounted for 40% of the
variance. The finding that avoidant coping styleswaost strongly predictive of
PTSD severity is in accordance with previous redean PTSD in non-TBI
populations and in predicting ASD after mild TBhd& authors suggest severe TBI
may compromise coping and problem-solving abilibgreasing vulnerability to
PTSD.
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Williams, Evans, Needham, and Wilson (2002)12 points, Grading C, level 2-)
aimed to investigate the relationship between Pas®d severity of injury, level of
insight into symptoms, severity of memory impairmeexternal attribution of
causality and attribution of whether the event daouhve been avoided. Previous

research has indicated increased risk for PTSBssaated with these factors.

Sixty-six participants were recruited from brainjuny services and all had
experienced a severe TBI between 1 and 26 yearsiopsty. The IES,
dysexecutive questionnaire, Rivermead Behaviouraimigry Test and questions
relating to causality and avoidability of the traatin event were administered.
Memory impairment was not related to PTSD severititribution for external
causality positively correlated with PTSD severiRating of whether the event
could have been avoided did not correlate sigmtigavith PTSD severity. Insight
was negatively correlated with PTSD severity. Théhars conclude that lack of
insight, indicated as moderate to severe dysexexdisorder, might protect from
PTSD or lead to inability to report symptoms. Halgliattributions of external
causality was associated with more severe PTSD teyngand was hypothesised

to relate to threat appraisal during the event.

Limitations

Williams et al. assess PTSD using the IES which dascribed has been
demonstrated to have limited validity. The sampléhis study was recruited from
specialist services and may not be representativiheo wider TBI population.

Williams et al. note that their questions on evesaisality could not discriminate

blame from causality, reducing the clarity of thesults.

Bryant et al. hypothesise that reduced cognitivétaimight increase vulnerability
to PTSD, however do not include an assessmentgpfitbee functioning to explore
this further. As noted previously, their assessneal, the PTSD-I, may have led
to reporting of TBI symptoms therefore their resw@annot be reliably indicative of
predictive factors in PTSD diagnosis in a TBI patian.
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3.3 Memory for the event

3.3.1 Symptom Profile

Glaesser, Neuner, Lutgehetmann, Schmidt and Elbert{2004) (12 points,
Grading C, level 2-)nvestigated rates of PTSD and re-experiencinge$gms in a
sample (n=46) of patients recruited from a neurgcklg rehabilitation unit.
Participants had experienced either a TBI or antigic injury to the cervical
spine. They were divided into those who had or hatl experienced loss of
consciousness, established through patient satitreymd collaborated by medical
records. One group (n=31) had duration of LOC d&ast 12 hours, and the other
had either no LOC (n=9) or duration of LOC up teedmour (n=6). PTSD was
assessed using the Posttraumatic Diagnostic SeBi§)(and the PTSD section of
the Structured Clinical Interview for DSM-IV (SCID)hose participants who
reported intrusion symptoms were asked addition@stions about the detail of
their intrusive memories. Five participants (10.9%gre diagnosed as fulfilling
PTSD criteria, only one of whom was in the ‘uncaogs’ group. Ten participants
from the ‘conscious’ group (66.7%) and 8 from th@conscious’ group (25.7%)
reported intrusions. The authors state that lossoofsciousness may affect the
form and frequency of intrusive symptoms, givert flesver participants from the
‘unconscious’ group reported intrusive memories trat they were less likely to

re-experience physiological or emotional sensatmrftashbacks.

Jones, Harvey and Brewin (2005)Article 1 of 2 from one study) (16 points,
Grading A, level 2+)eport the symptom profiles of acute stress digo(4&D)
and PTSD in a consecutive sample of participants wm=66) and without (n=65)
mild or moderate TBI. ASD was assessed by the A8atess Disorder Interview
(ASDI) as soon as possible following the event (mgme 5.98 days, SD 1.88).
Additional questions were added to the ASDI to ssseore thoroughly symptoms
of dissociation during and since the trauma. PTSH3 assessed by the interview
version of the PTSD Symptom Scale (PSS) at arourndeéks and 3 months
following the event. The second assessment was letedpwith 118 participants
(TBI n= 56, non-TBI n= 62), and the third with 1{EBI n=58, non-TBI n= 65).
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There was no significant difference in ASD ratesMeen the TBI group (21.2%)
and the non-TBI (20%) group, or in PTSD rates ategks (TBI 30.4%, non-TBI
27.4%) or 3 months (TBI 17.2%, non-TBI 18%). Thesas no significant
difference between TBI and non-TBI participantshwASD in the number of
dissociative symptoms reported. However amongsip#récipants without ASD,
those with TBI reported more dissociative symptoifisere was no significant
difference in the severity of reported symptomsy time point. Participants in
the TBI group reported significantly fewer re-expacing symptoms at time 2
than those in the non-TBI group however there werdetween group differences
at time 3. Significantly fewer TBI participants eped feeling intense fear or
helplessness during the trauma, or experiencirrgsive thoughts or images, but
reported more emotional numbing, at time 1. At tithéhe TBI group reported
fewer feelings of helplessness, reliving, physiataf reactivity, hypervigilance,
but more feelings of a foreshortened future. Ateti®there were no significant
differences between the groups. The authors dtatetie TBI groups’ lack of fear
and helplessness, and fewer re-experiencing syngoteene likely due to lack of

recollection of the event.

Limitations

The groups described in Glaesser et al. are natlglelefined. The ‘no loss of
consciousness’ group also includes participants Wwhd a TBI and loss of
consciousness for up to an hour. The authors stifjgmsthese participants were
able to recall enough from the event to have ‘sidfit islands of memory’ of the
event to have fully experienced it, however thiswat assessed and assumes that
brain injury itself does not alter the likelihooél developing PTSD. Additionally,
the sample included participants who had expererecéraumatic injury to the
cervical spine rather than TBI. It is not clear wiee these participants also
experienced loss of consciousness, further corgugpioup membership. Jones et al
employed the PSS to assess for PTSD; a structatetview based on DSM-IV
criteria. This assessment measure is comparablalidgity to the CAPS in a non-
TBI population (Foa and Tolin, 2001). It has nadbwever, been established as a
valid tool with individuals with TBI therefore soneonfusion of TBI and PTSD

symptoms may have occurred (Sumpter and McMill@®52 2006). It is possible
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that reported ‘dissociative’ symptoms (for examgéling numb or distant from
their emotions, or feeling distant from their notnsalves) in those participants
with TBI were symptoms relating to the outcome loéit injury, which would
explain the increased reporting of these symptantikis group.

3.3.2 Content of Memories

Bryant and Harvey (1998) (15 points, Grading A, level 2+)nvestigated the

nature of intrusive imagery in participants with $IT and confirmed accurate
recall of a traumatic event (motor vehicle accijlei=12) compared with
participants with PTSD and amnesia for the everd thu TBI (n=6; 4 mild, 2

severe TBI), participants without PTSD (controlayx12), and participants who
had not experienced trauma and did not have PTialukgors) (n=12).

The PTSD-I, IES and State Trait Anxiety Inventorgres administered, along with
the Vividness of Visual Imagery Questionnaire whiestablished participants’
ability to imagine scenes. Participants were plagedaudio recording of a MVA
and were asked to describe their experience ofgdein Results indicated that the
PTSD, PTSD-TBI and simulator groups were rated drigthan controls on
vividness of imagery intrusiveness, poor control iofagery, affect and re-
experiencing. Fewer participants in the PTSD-TBlougr concentrated on
intrusions than the PTSD group, and fewer of th&PTgroup concentrated on
intrusions than simulators or controls. Fewer PTIED-participants stated their
intrusive images included movement than PTSD ppdids, simulators or
controls. Fewer simulators and controls saw theusmns from their own
perspective than the PTSD-TBI group or the PTSugrd he authors suggest that
the PTSD-TBI group was able to experience intrusidume to non-verbal memories
of the event being developed by the affective ieastthey provide.

Harvey and Bryant (2001)(14 points, Grading B, level 24hvestigated memory
for MVA 1 month and 2 years following the event ander to establish any
alterations in recall. Seventy-nine participantgrav recruited consecutively
following hospital admission due to MVA and mild THB-ifty were re-assessed 2

years post-injury. At first assessment participamtse administered the ASDI and
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asked to describe their recollections of the acttidat the second assessment the
PTSD component of the Composite International Disgno Interview was
administered with additional questions to establsgverity. Memory for the
accident was again assessed.

At first assessment, 14% (n=11) of participantsewvrund to meet diagnostic
criteria for ASD. PTSD was diagnosed in 22% (n=dfl)he sample at the second
assessment (8 of whom had met criteria for ASDYiriguthe first assessment, all
participants stated they had no recall of the astidDuring the second assessment
30 participants stated they could not recall theidemnt, and 20 stated they could
recall the accident fully. Of these 20, 4 met ASiecia and 6 PTSD criteria.
Participants who had recovered their memory hachifesgntly shorter PTA,
shorter duration of admission and lower injury s@yescore than those who
continued to be amnesic. The authors considered thuse participants who
appeared to ‘recover’ memory of the accident masehatained islands of memory
which developed over time, evidenced by the findimag they had shorter periods
of PTA, or through information obtained throughrdhiparty reports. Implicit
encoding at the time of the accident may also Hadeto later development of

explicit memory.

Jones, Harvey and Brewin (2007)Article 2 of 2 from one study) (17 points,
Grading A, level 2+)The transcribed scripts from the narratives deedriin the
previous article were rated for disorganisation amkociation according to a
coding scheme. Sensory and emotional content wal/sad with a computer
package called ‘Linguistic Inquiry and Word Cournalyses indicated that the
narratives of those participants diagnosed with ABbrst assessment (mean 5.98
days, SD 1.88 days, post-trauma) were significalethg coherent (p<0.001) and
showed more dissociation (p<0.001) in the narratibtained at the first (~5.98
days post-trauma) and second assessments (6 westksguma) than participants
without ASD at first assessment. Participants waeo éxperienced a TBI presented
with more confusion (p<0.01). At the third assessintiee narratives of participants
with PTSD were more repetitive (p<0.01), had moo&-nonsecutive narratives
(p<0.001), less coherence (p<0.001), more dissoni&p<0.01), and more sensory
content (p<0.001) than those without PTSD. Paidicip with TBI presented with
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more confusion (p<0.01). At all three time pointglabal coherence score was
positively correlated with repetition and non-cangese narrative. The finding

that the TBI group exhibited more confusion in therratives was considered to
be consistent with the hypothesis that PTA resuoltdisorientation and interrupted
memory. The authors further suggest that confusiay be a particular type of
disorganised memory, associated with TBI. They io&¢ TBI was not associated
with the content of narratives and suggest that thay be due to participants
developing their memory by adding acquired inforiorat

Limitations

As previously described, the assessment of PTSD maag been clouded by the
use of tools which could allow for reporting of botfBl and PTSD symptoms,

leading to higher rates of diagnosis and invalides#éy scores. The samples
reported in Harvey and Bryant, and in Jones et alk, described as having
experienced a mild TBI however PTA is defined as lthan 24 hours (mean 9.4
hours, SD 9.1 hours), which includes moderate TRE coded narratives in Jones
et al. were compared across groups, which wereamtggized, having many more
participants without ASD or PTSD. Harvey and Brydatnot describe the method
they used to assess recall for the event howevagppgears they did not establish
whether participants had gained information abdet évent post-trauma, which
could have been incorporated into their narrafileey acknowledge that asking an
individual repeatedly to try to recall an event ¢@ad to a belief in false memories
(Roediger et al., 1997) which could have led t@apparent ‘recovery’ of memory.

3.3.3 Quantity of memory

Gil, Caspi, Ben-Ari, Koren and Klein (2005) (15 points, Grading A, level 2+)
sought to establish the prevalence of PTSD in gaof participants with ‘good’
and ‘no’ memory of the trauma which led to TBI ate pattern of symptoms
associated with each group. Participants (n=12Qk wecruited from a medical
centre following admission for mild TBI. They weassessed at four time points.

Firstly within 24 hours of admission, then betwegid0 days, 4 weeks and 6
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months post-injury. In the first assessment denpdgcainformation was gathered
along with an injury severity rating, and the peaumatic dissociation
questionnaire. In the next three assessments, PW&® assessed using the
Clinician Administered PTSD Scale (CAPS) and P38, Beck Depression and
Anxiety Inventories were also administered, alonghwassessment of their
memory of the event using a questionnaire desifmethe study giving a rating of

1 (no memory) to 4 (good memory).

Results indicate that PTSD was significantly morevplent in those participants
categorised as having ‘good’ memory of the eve®24R than those with ‘no’
memory (6%) and that this finding was due to ddferes in reporting of re-
experiencing symptoms. Acute posttraumatic symptahepression, and anxiety
reported in the second assessment were associdtethaveased risk of PTSD in
the fourth assessment. The authors concluded hieae tresults provide evidence
that having a memory for trauma increases theafisleveloping PTSD and having
no recall may be protective. They state that menassessed at 24 hours post-

injury may be a predictive factor.

Turnbull, Campbell and Swann (2001) (15 points, Grading A, level 2-)
investigated whether amnesia for trauma followingdno severe TBI related to
PTSD development or symptom profile. Fifty-threertiggpants were recruited
following admission to a hospital A&E departmenthely were posted the
following questionnaires to complete; IES-R, HARSquestionnaire designed for
the study about their memory of the event and stqpnaire designed to establish
the impact of physical injuries. Participants wicored over 20 on either subscales
of the IES-R were administered the CAPS by telephnterview.

Memory for the event was categorised as ‘no memauyitraumatic memory’ or

‘traumatic memory’. The ‘no memory’ and ‘traumatioemory’ groups had

significantly higher avoidance and intrusion scaeghe IES-R (p<0.001) than the
‘untraumatic memory’ group. These 2 groups alsotgter levels of anxiety and
depression. Higher levels of physical injury weedated to higher levels of
avoidance (p<0.01), intrusions (p<0.01), anxietyQ(01) and depression (p<0.01).
PTSD was diagnosed in 17% of the sample usingg&mincriteria and 27% using
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lenient criteria for CAPS rating. Severity scoresrevlower in the ‘no memory’
group, however by applying ‘lenient’ criteria (lomeequency and intensity scores
considered symptomatic) 6 participants with traucnatemory and 5 with no
memory reached PTSD caseness. Those with no meemoyted fewer intrusions,
but reported psychological and physiological dsdréo cues more often. The
authors note the presence of ‘pseudomemories’ parficipants with no memory
and suggest this as a possible mechanism for iotrsisThey conclude that while
amnesia for trauma does not prevent the developofeRTSD, it was associated

with lower severity in this sample and fewer intons.

Limitations

Gil et al. rely on GCS as a measure of TBI seveaitgd do not take account of
PTA. The categorisation of memory into ‘good’ ameb” did not account for all
participants and a continuous scale may have bexa mformative. Additionally
they note that their assessment of memory est&dliglarticipants’ confidence in
their memory rather than the quantity of recall.efidiore results indicate
participants who were unsure that their memoryhefévent was correct were less
likely to develop PTSD — this does not necessatyate to having ‘no’ memory
for the event. Turnbull et al. grouped participaatsording to both quantity of
memory and emotional reaction to memory. Therefoeeimpact of quantity of
recall alone on severity scores was not establishiedre was a low response rate
(15%) from potential participants to Turnbull et, @uggesting the sample may not
represent the wider population. The authors inditia¢ low response rate could be
due to the trauma sustained by the majority ofigipeints (assault), as similar
response rates have previously been reported with a population. Symptoms
reported using the IES-R and included in the betmg®ups analyses cannot be
assumed to relate to PTSD (Sumpter and McMillaf@520Additionally not all
participants were assessed by interviewers for PTUSIBg the CAPS, the more
robust measure, and those that were assessedthisiQAPS were interviewed by
telephone, which has not been proven to be a feledsessment method (Blake et
al., 1995).
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4 Discussion

The studies reviewed consistently report the pmseaf PTSD symptoms
following TBI, although some limitations in assegs have been identified.
While it has been argued that PTSD cannot develthpwiing TBI (Sbordone and
Liter, 1995) it is clear that some individuals doegent with symptoms of
posttraumatic stress, even without memory for trene The focus of this review
was to establish current evidence for possible mu@sins of PTSD symptom
development after TBI. All papers reviewed recei®@N level of evidence 2+ or
2- and are considered to fall under SIGN gradeecbmmendation D, which is the
lowest grade of recommendation. Therefore the ntiugaality of evidence is low
and results must be interpreted as preliminary iaméstigative at this stage. The
systematic literature search identified studieshiree broad areas. The evidence
within each area will be discussed separately. [ithigations of the evidence base

will be described. Finally, recommendations foufetresearch will be made.

4.1 Evidence for Causal Mechanisms

4.1.1 Subconscious or neurological processes

The current evidence suggests a possible role éar ttonditioning in the
development of PTSD symptoms. Emotional and phggioll reactivity
symptoms were reported more often than intrusivenarges, a pattern which
could be interpreted as evidence of fear condmigniHowever, methods of
assessment of PTSD rely on participant reportingyaiptoms, which may reflect
the impact of TBI rather than trauma. Symptom peofiannot be considered as
evidence for particular mechanisms of PTSD devekgnnless valid assessment
tools are employed. High levels of stress durirmuima could result in over-
consolidation of trauma memories and the developneénPTSD symptoms.
However the biological marker of stress reportegjk& et al., 2006) may represent
a measure of brain damage associated with TBI rdki@aa hyper-arousal during
trauma. Comparison of heart rate across the sapgsietrauma as an indicator of
arousal (Bryant et al., 2004) could reflect indivadl differences rather than fear

conditioning. Higher arousal level after trauma bagn hypothesised to indicate
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risk of subsequent PTSD in non-TBI samples (van Kelk, 1994) and is an
important area of investigation with TBI samplefieTpresence of high arousal
levels would indicate a role for fear conditioningwever the current evidence
cannot support this hypothesis. A further compigatin the investigation of
neurological processes is the interaction betweam lwamage from TBI and the
brain damage which is thought to occur as a redyrolonged increases in stress
hormones during traumatic events (Markowitsch, )9®&rticipants with more
severe brain damage, as assessed by GCS, were timurel less likely to have
increased heart rate following trauma. This findioguld indicate a negative
relationship between fear conditioning and sevel¢ Wwhich might explain the
lower TBI prevalence rates reported following sev€BI (Sumpter and McMillan,
2005).

4.1.2 Predictive Factors

Factors which predict the development of PTSD in-m81 samples could be vital
in understanding the presentation of posttraumsttiess after TBI. Holding an
external attribution of causality for the event bagn linked with increased risk for
PTSD without TBI (Delahanty et al., 1997). An imgaott aspect in PTSD is the
alteration of the individual’'s world view to one imhich they feel unsafe and
believe that events cannot be predicted, a viewchvicould be developed from
holding an external attribution of causality. Whathsuch an attribution and
alteration of world view could exist if the traunsanot consciously experienced or
recalled is an interesting area of investigatiornllisvhs et al. (2002) reported that
attribution for external causality was found to gpot PTSD symptom severity.
This finding would support a similar presentatidrposttraumatic stress after TBI
as after other trauma types however the resulisdr@n an assessment measure
which could have resulted in invalid reporting gfrptoms. Therefore the current
evidence cannot confidently support this hypotheBigth studies reporting on
predictive factors (Bryant et al., 2000b; Williaresal., 2002,) found an avoidant
coping style to be associated with higher sevesatyres, suggesting individual risk
factors to be relevant. Moderate to severe dyséxecdisorder resulting from TBI
may reduce the ability to report symptoms or redimsgght into the impact of

symptoms. However, methods of assessment of PT8I bave lead to reporting
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of TBI symptoms. The association found between IoWESD severity scores and
dysexecutive disorder could indicate a lack ofghsiinto the impact of TBI on

functioning.

4.1.3 Memory for Event

Fewer or less severe re-experiencing symptoms ve@ated by participants with
TBI than by those without TBI. Jones et al. (2008ported that this pattern
changed over time and by 3 months post-trauma Bilegfoup were reporting
similar levels of re-experiencing symptoms as tlwm-mBl group. This is an
interesting finding and suggests these symptomsdealoped over time. It is
possible that memories were confabulated by ppéids or that implicit memories
of the trauma were expanded upon, and althoughdaokemory for the event may
lead in the short term to a particular patternyshgtom presentation this may not
remain the case. This would be an important areéufare research to investigate
more thoroughly. The trauma narratives of partictpavith TBI include confusion,
which may be due to PTA. Narratives included lessvement than non-TBI
participants which could indicate a less dynamienoly for the trauma, perhaps
resulting from a lack of conscious memory of theerdv Intrusive images
developed after TBI may therefore be qualitativéifyerent from those described
by non-TBI populations and these differences couldicate the role of
confabulation in the development of re-experiencsynptoms. It would be
important for future research to establish whethigeh differences in intrusions
alter their emotional impact as this issue appkaysto the development of PTSD
after TBl. Some participants who were initially aesic for the event reported full
memory 2 years post-injury however this ‘recovecguld be due to repeated
questioning or to confabulation of memory incorpioig information gained post-
injury. This finding could provide further suppoidr the hypothesis that re-
experiencing symptoms can develop over time and twfabulation may
contribute. Participants with non-traumatic memwasre reported to be less likely
to develop PTSD than those with no memory or traiemaemory (Turnbull et al.,
2001) and those with no memory reported less sesyerptoms. Gil et al. (2005)
reported that participants with good memory wereganrlikely to develop PTSD

than those with no memory. These results suggestesimm may be protective
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against PTSD or severity of symptoms experiencedwd¥er assessment of
memory of the event in one study (Gil et al.) elishled confidence in recall rather
than quantity of recall and in the second studyriibull et al.) described the affect
ascribed to memory as well as quantity. Resultstleeefore confused by the
inclusion of a number of factors and the impactqofntity of memory alone

cannot be concluded.

4.2 Recommendations for Future Research

It is clear that more research is needed in tlakl fto more firmly and reliably

establish the causal mechanisms underlying PTS& aBl. The assessment of
PTSD after TBI has been shown to be complicatedugylapping symptoms and
thorough assessment is required to reliably obtagasures of PTSD symptom
presentation and severity. Future research shelydon measures of PTSD which
allow for the judgement of an experienced clinic{anch as the CAPS) to ensure
that reported symptoms pertain to trauma rathem thal. The quality of future

research would be improved by controlled groupgiesand larger sample sizes.

5 Conclusions

e The evidence indicates fear conditioning may beolved in the
development of PTSD following TBI, however methamptal limitations

confuse outcomes.

* Vulnerability factors which are known to predict $I in non-TBI
populations (such as external attribution for evesnisality) may also be
relevant to TBI populations however research iggrearly stages. Factors
particularly related to TBI outcome, such as redueeecutive functioning,

may also be relevant.
* Individuals who have experienced TBlI seem to iltiareport re-

experiencing symptoms less often however symptorag emerge over
time. Apparent recovery of memory over time maybe to confabulation.
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The trauma narratives of individuals with memory fbe event and TBI
may include more confusion and fewer dynamic imatiesn non-TBI
participants. Lack of memory for the event may ecbtagainst PTSD
however methodological limitations in assessmemeoéll exist.

Current research into the causal mechanisms of Paf&D TBI is limited
by the use of assessment measures of PTSD whidhtdemis-diagnosis,
therefore results must be interpreted cautiously.
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Quality SIGN
Rating level of
(points/grade) evidence

PTSD
Assessment
Method

TBI
Assessit
Method

Sample Summary
Size of findings

1)

2004

2000a

2000b

2)

3)

4)

5)

2005

Bryant, Marosszeky et al

16/A 2+

14/B 2+

16/A 2+

Sojka et al

10/D 2-

Williams et al

12/C 2-

Glaesser et al

12/C 2

Jones et al

16/A 2+

PTSD-I

PTSD-I

PTSD-I

IES

IES

SCID
IES

PSS

Westmead
PTA Scale

Westmead
PTA Scale

Westmead
PTA Scale

LOC/GCS

PTA

LOC

PTA

50

n=68 BPTiBked with higher

resting heaté ~9 days post
trauma. Fear conditioning
may mediate.

n=9@trukive memories,

nightemand emotional
reactivity strongest
predictor of PTSD. High
numbers reporting emotional
and physiological reactivity
indicates fear conditioning.

n=98igher PTSD severity

associated with avoidant and
emotion focused coping style.
Severe TBI may lead

to reduced coping ability.

n=88 S-100B (biptal marker of

brain damage) ~7 hours post-
injury associated with 3
avoidance symptoms. May
indicate role of

brain injury in PTSD.

n=66 PTSD sedyapositively

correlated with attribution for
external causality for event.
Insight negatively correlated
with PTSD severity. Lack of
insight may protect against
PTSD.

n=46 LOC may affe

form/frequency of

intrusive symptoms. No LOC
associated with fewer
intrusions or

re-experiencing symptoms.

n=131 TBI (no ASD) ledrtore

reporting of dissociative
symptoms. TBI associated
with fewer re-experiencing
symptoms.



Quality SIGN PTSD TBI Sample Summary
Rating level of  Assessment Assessit Size of findings
(points/grade) evidence Method Method

5) Jones et al cntd.

2007 17/A 2+ PSS PTA n=131 Those with ASD sbdw
more dissociation and less
coherence in trauma
narrative. TBI associated
with more confusion.

6) Bryant and Harvey

15/A 2+ PTSD-I LOC n=42 Fewer TBI+PTSD focused
IES intrusions in narrative trauma
than PTSD simulators or
controls. Fewer PTSD+TBI
included movement.

7) Harvey and Bryant

14/B 2+ CIDI PTA n=79 t1 - no TBI recalled traa.
t2 — 20 recalled trauma; had
shorter PTA than amnesics.
Possible retention of some
memory.

8) Gil et al

15/A 2+ PSS GCS n=120 PTSD more prevalent in
CAPS those with ‘good’ memory
than ‘no’ memory. Memory
for trauma thought to
increase risk of PTSD.

9) Turnbull et al

15/A 2- IES-R PTA n=53 No memory/untraumatic
CAPS memory associated with

51

higher avoidance and
intrusion scores. No memory
associated with more frequent
psychological and
physiological distress.
Amnesia led to less severe
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Summary of Project

It is becoming more accepted that post traumatesstdisorder (PTSD) can occur
following traumatic brain injury (TBI). However, ¢hmechanism through which
PTSD can develop is not yet fully understood. TBEmw involves a period of
amnesia for the traumatic event, which has beengtfioto protect against the
necessary re-experiencing symptoms of PTSD. If wese the case it would be
assumed that those people with less memory foretlet would not develop
PTSD. To date two studies have investigated thik. liTurnbull et al (2001)
reported PTSD to be significantly more common inoge with traumatic
memories and no memories (of the event that ledetio TBI) than those with non-
traumatic memory. Gil et al (2005) found that peoplith ‘good’ memory were
more likely to develop PTSD than those with no mgmadhis study expands on
their findings by utilising a more detailed, stuwed measure of traumatic
memory. This study will also measure physiologiesalctivity during recall of the
traumatic event. It has been suggested that impliemories of a traumatic event
contain more sensory and physiological detail (Bneat al, 1996). Changes in
physiological reactivity may indicate that implicitemory for the event is present
even when consciousness is impaired during TBis hoped the results of this
study will provide further evidence for the meclsamnithrough which PTSD can

occur following TBI.
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1 Introduction

The occurrence of brain injury has been estimatech 92 per 100,000 (Thurman
and Guerrero, 1999) to 618 per 100,000 (Sosin,z8kiand Thurman, 1996) with
differences in definitions and populations conttibg to the variance. Using the
Glasgow Coma Scale (Jennett and Teasdale, 198134sify severity of traumatic
brain injury (TBI) Thornhill, Teasdale, Murray et €000) found, of a cohort
admitted to hospitals in Glasgow, 90% of admissiaese for mild TBI, 5% for
moderate TBI and 3% for severe TBI. Common effedtd Bl include fatigue,
irritability, dizziness, poor concentration, andatlaches (Bohnen and Jolles,
1992). Posttraumatic amnesia (PTA) frequently cduiild TBI is associated with
PTA for less than 24 hours, moderate to severe WiBl PTA for more than 24
hours (American Congress of Rehabilitation Medicih893). PTA can include
retrograde amnesia for events prior to the injurgl eecovery from PTA is often
characterised by islands of memory for events dflerinjury before anterograde
memory is completely restored.

Psychiatric disorders such as depression and gnlkate also been reported in
TBI patients (Hibbard et al, 1998). However, thesjion of how commonly post-
traumatic stress disorder (PTSD) occurs after TB$ lyet to be conclusively
answered. PTSD is categorised in DSM-IV (AmericaydBiatric Association,
1994) as an anxiety disorder. Criteria for diagaaxi PTSD are categorised in 4
areas. 1) Exposure to an event that is a threan&s life or integrity. 2) Re-
experiencing symptoms such as intrusive memoriesliving the trauma
(flashbacks) and distress when reminded of tharteal8) Avoidance of thoughts,
feelings or reminders of the trauma, inability call an important part of the
trauma, social withdrawal, or emotional numbing. Hicreased arousal as
evidenced by insomnia, irritability, poor concetitva, hypervigilance, or
heightened startle response. It has been suggdsted memory for the traumatic
event was not encoded due to loss of consciousmessubsequent amnesia during
TBI then re-experiencing symptoms relying on reaallthe event cannot be
present. Therefore PTSD cannot be diagnosed (Sheyd®92). Indeed, some
studies have found no PTSD following a traumati@rgvinvolving TBI (eg
Sbordone and Liter, 1995).
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However, there is increasing evidence that PTSPrésent in TBI populations.
Mayou, Black and Bryant (2000) compared the prewadeof PTSD (assessed
using the PSS) in road traffic accident victimsangroup with mild TBI and
definite loss of consciousness, a second group mikth TBI and probable loss of
consciousness, and a third group with no TBI. Thmeaths after the trauma 48%
of the definite group, 23% of the probable group &3% of the non-TBI had
PTSD. One year after the trauma 33% of the defitd4éo of the probable and 17%
of the non-TBI group had PTSD. These results sudgses of consciousness may
increase vulnerability for subsequent PTSD, cowttarearlier views. Bryant and
Harvey (1999) report an incidence of 25% after mikl (assessed with the CIDI);
Hickling et al (1998) found 36% of a group with thifBI to have PTSD using the
SCID (Structured Clinical Interview for DSM-IV Diagsis); Hibbard et al (1998)
report 19% of a group with severe TBI to have PT#DRhe CAPS.

Reported incidence rates are varied and it maynaenethodology for diagnosing
PTSD influences outcome. Sumpter and McMillan (30@5d Sumpter and
McMillan (2006) found that using the Clinician Admstered PTSD Scale (CAPS:
Blake, Weathers, Nagy et al, 1995), an interviewedameasure requiring clinical
judgement, only 3% of TBI patients fulfilled DSM-I$ymptom criteria for PTSD
whereas 59% were identified using the Post-trawgriiagnostic Scale (PDS: Foa,
Cashman, Laycox et al, 1997), a self-report measuveas hypothesised that part
of this large discrepancy could be due to partipaidentifying symptoms
relevant to their brain injury rather than to PT$or example, reported intrusive
thoughts about the trauma were often found to ke tdua desire to recall more
information because of amnesia for the event, rdtte a desire to avoid thinking
about the memory. However, other studies alsmgafTSD caseness using the
CAPS have reported a higher percentage of patwiits TBI to have PTSD,
including Bryant and Harvey and Hickling et al. Amohally, Gil et al (2005)
reported 14% of patients with TBI to have PTSDdegnosed by the CAPS. It is
as yet unclear why such discrepancies are founghogsibility is that people with
TBI experience PTSD symptoms that do not reachndistic criteria for PTSD, but
may reflect PTSD in a less severe form. Hence themg be variability in the

incidence found between studies due to relativetalsnumbers of cases falling

55



one side or the other of ‘caseness’ criteria fomspms. This is an area that

deserves further investigation.

Some people who experience a mild TBI lose consciess for only a few minutes
and the duration of post traumatic amnesia is alswt, hence they will have a
relatively intact memory for the trauma. Those whoall only brief snatches of
memory for the trauma may still have encoded thenarg along with associated
horror or fear responses. This memory can becormnasive (McMillan, 1996).
Additionally, amnesic gaps in memory for the traurcan be filled in by
information imagined or obtained after the everd #ms ‘confabulated’ memory
can also form the basis for intrusions (Bryant, @99t seems important to
investigate the link between memory for the traucnatent and subsequent PTSD
to establish whether amnesia for the event is ptiote Gil et al (2005)
investigated whether the quality of memory repoffiedthe traumatic event was
related to diagnosis of PTSD. PTSD was presen8ta @&f participants with ‘good’
memory for the event compared to 6% with no menforythe event, suggesting
that having no memory is somewhat protective. Havememory was assessed
with a simple self-report scale devised for thedgtwith participants being asked
to rate on a 4-point scale how good their memoryg foa 9 separate items. They
were then categorised as either having ‘no memory*good memory’. It is
unclear how valid a representation this is of tm@rrative memory for the event
and also whether their memory had been influengeshformation acquired after
the event, which could have led to a mixture of mgnfor the traumatic event,

knowledge from the report of others and confabailati

Turnbull, Campbell and Swann (2001) reported tHab® participants who had
experienced TBI and loss of consciousness, thoe ma memories or traumatic
memories of the event were significantly more k& be diagnosed with PTSD
on the Impact of Events Scale — Revised (IES) tthense with non-traumatic
memories. Memory was assessed with a questiondaireloped for the study to
categorise participants into these three grougss finding is in contrast to Gil et
al and further suggests that having less memorytHerevent is not protective
against the development of PTSD. Findings did ssiglgaving no actual memory

for the event was related to less severe intruspnptoms. This is an area of
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research that must be further investigated befogeassociation between memory

for trauma and PTSD caseness can be fully undetstoo

It has been theorised that trauma memories candmled and retrieved implicitly.
Dual Representation Theory (Brewin, Dalgleish aageph, 1996) describes how
traumatic memories may be stored as verbally aiddessiemories (VAMS) or
situationally accessible memories (SAMs). VAMs described as verbal or visual
and can be intentionally recalled. SAMs compriseswibconscious memory that
includes sensory information and are recalled eninbnally in the form of
flashbacks. In this way, while impaired consciossnguring TBI may lead to poor

declarative memory for the traumatic event, implkcicoding may still occur.

Brewin additionally proposes that SAMs are mediatel the amygdala (while
VAMs are processed by the hippocampus). This thiokg cognitive processes to
biological theories that suggest fear conditioninga traumatic event occurs in
limbic structures. It is suggested that heightemdyysiological arousal to a
traumatic event leads to an association betweeangiety response and reminders
of the trauma (Kolb, 1987). There is support faos tiheory from studies that have
found increased physiological arousal in peoplehviATSD (Bryant et al, 2003)
and in response to trauma related cues in people RiSD (Orr and Kaloupek,
1997). Bryant, Harvey, Guthrie and Moulds (2003urfd that re-experiencing
symptoms reported following TBI consisted of physgical distress or

physiological reactivity when reminded of the traum

Hellawell and Brewin (2002) have also found autoimoand motor behaviour to
increase during recall of flashback memory comp#oeabon-flashback memory of
the trauma in a sample of participants with PTSBeyl propose that dynamic
movement or stasis during recall may indicate aifiperesponse to a particular
part of the memory. Such a response is more likelypccur during flashback
memory as it holds more sensory information. Theyther propose that
physiological changes are only likely to occur dgriparticular points of recall,
experienced as flashbacks. There has been no c¢hsaaryet into changes in
physiological responsivity in patients with TBI aRISD during recall of their

trauma. Such research would provide additional eswié as to whether the
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processes indicated during flashback memory inrgtbpulations with PTSD are
also present after TBI. In turn the amount of resdaty and its relation to degree
of PTSD caseness will provide information about thechanism through which
people without full memory for their trauma coulevelop PTSD and particularly
re-experiencing symptoms. Sumpter and McMillan @Q@port that, on the PDS,
42% of participants experienced intrusive memoriaad 30% experienced
nightmares. It will be interesting to establish wie physiological change occurs
during recall of both flashbacks and nightmaredntds et al (Holmes, Brewin and
Hennesyt, 2004) described ‘hot spots’ in trauma orées which are suggested as
likely to be intrusive and to be accompanied bgmse emotion. Holmes found that
parts of a trauma film later rated as intrusiveenassociated with brief episodes of
decreased heart rate. This finding was relatetidatcurrence of ‘hotspots’ and it

is possible that brief decreases in heart ratéoamgd in this sample.

2 Aims and Hypotheses

Aims

1) To investigate the relationship between memoryhefttaumatic event and
PTSD caseness in people with TBI.

2) To establish whether any changes in physiologioalisal (motor or heart
rate) are associated with recall of the traumatene and PTSD symptom
severity or caseness in people with TBI.

3) To repeat the study by Sumpter and McMillan comaTSD caseness

using questionnaire and structured interview method

Hypotheses

1) PTSD caseness or symptom severity, as assesseldebDS and the
CAPS, will be associated with higher scores onTikk.

2) Physiological arousal, indicated by changes inthradée and motor activity,
will occur whilst participants are recalling memesi previously
experienced as flashbacks or nightmares duringradtration of the TMI.

3) PTSD caseness or symptom severity will be assaciatéh greater

physiological arousal.
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4) About 60% of cases will fulfil DSM-IV criteria focriteria using the PDS
and less than 10% will fulfil PTSD criteria usirgetCAPS.

3 Plan of Investigation

3.1 Participants

All participants will be aged over 16 years and Wwidve experienced a TBI at least
3 months previously (DSM-IV criteria for PTSD dedithis time scale from the
trauma for diagnostic purposes). A range of sevefi TBI from mild to severe
will be included in the study to ensure a rangepo$t traumatic amnesia and
therefore memory for the trauma, which will provaenore informative picture of
association between memory and PTSD. Severitybgilinformed from records at
the recruitment centres (s&ecruitment and using the following criteria. Mild
TBI will be considered if loss of consciousness Wadess than 30 minutes, post-
traumatic amnesia less than 24 hours (American féssgof Rehabilitation
Medicine, 1993), and Glasgow Coma Score betweefh5l3evere TBI will be
considered if loss of consciousness was for at Basurs, post-traumatic amnesia
was for at least 24 hours (McMillan and Greenwa2@)3) and Glasgow Coma
Score of 8 or less. A moderate TBI will be assunfddss of consciousness is
between 30minutes and 6 hours and Glasgow Coma $&dretween 8 and 13.
Participants who are receiving treatment for a pmtdc disorder will be
considered for inclusion on a case by case bakis.i$ considered that their
treatment will impact on their responses they wdiit be included.
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3.2 Recruitment

Participants will be recruited from several soureethe Community Treatment
Centre, Glasgow; Headway, Glasgow; the Glasgow Rajianary; and Professor
McMillan’s outpatient clinic at the Southern Gener@linicians at the above
centres will be asked to identify potential papamts from their caseloads using
the recruitment criteria previously outlined. Ctigins will be asked to hand over to
identified participants an envelope which will cant an information sheet, letter
to participants and consent form. Clinicians willlicate that the envelope contains
details about a research study being carried otlteatentre, about which they are
informing a number of patients. Clinicians will etiwise offer no encouragement
to patients to take part and will only give furtheformation about the study if
asked. The letter and information sheet outline theruitment process to
participants, who will sign and return the consfemin in a pre-paid envelope to
the researcher if they decide to take part. Thédlyindicate a telephone number on
the consent form by which the researcher can cotit@en. The researcher will
contact those participants who return the form taarege an appointment to

complete the assessment measures.

3.3 Measures

PTSD Caseness
The Post-traumatic Diagnostic Scale (PDS: Foa, @ash Laycox et al, 1995). A

self-report questionnaire based on DSM-IV criteria.

The Clinician Administered PTSD Scale (CAPS: Blakéeathers, Nagy et al,
1995) will also be administered due to the disanegafound in previous studies
between self-report and clinician administered mesasents. This is a structured

clinical interview also assessing DSM-IV symptoms.
Depression and Anxiety

The Hospital Anxiety and Depression Scale (HADS$m@ond and Snaith, 1983) is

a self-report questionnaire that assesses sympuibarsciety and depression.
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Disability following TBI

The Glasgow Outcome Scale-Extended (GOS-E: WilBattigrew and Teasdale
1998) is a clinician rated scale and assesses| soalafunctional disability after
TBI.

Pre-morbid IQ
The Weschler Test of Adult Reading (WTAR: Weschl2f01) will assess
estimated 1Q prior to TBI.

Learning and memory
The Rey Auditory-Verbal Learning Test (AVLT: Vakahd Blachstein, 1997) will
assess memory and learning so that any variamligility can be included in data

analysis.

Memory for Traumatic Event

The Traumatic Memory Inventory (TMI: van der Kolkd Fisler, 1995) is a
structured interview that assesses sensory, aféeaid narrative memory for the
event. It covers 6 main areas. 1) Background of ¢went and contextual
information, such as nature and duration of thenh@ whether the person had
always remembered all of it and if not when thegdme aware. 2) Sensory
memories of the trauma such as images, sounds,ia@mpttactile or bodily
sensations, smells. 3) Whether the memory is eatak a coherent narrative. 4)
The nature of nightmares. 5) The nature of flaskbag) Precipitants of flashbacks
and nightmares. 7) The way intrusive recollectians dealt with. It is expected
that the range of questions described above wilkcthe issue of confabulation (as
it specifically asks whether total recall was alwgresent) and also will tap into

flashback type memories.

Physiological Reactivity

Heart rate will be monitored using a Polar hearte ranonitor (S610i,
www.heartratemonitor.co.uk/polar_s610i_uk.html).isTwill be purchased for the
study. The watch records heart rate at 5 secomdvals and stores these data for
later use. Data can be downloaded to a PC usingdftevare provided. Motor

movement will be measured using an Actiwatch Plu€antbridge
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Neurotechnologywww.camtech.com placed on the participant’s non-dominant

hand. This will also store information about moveiacross a particular time

period for later use.

Demographic Information

Each participant's age and gender will be recordeeey will also be asked
whether they have previously experienced a TBIny psychiatric condition for
which they received treatment. Previous trauma wit be assessed, as it is
important participants only concentrate on the euewhich their most recent TBI

occurred.

3.4  Design and Procedures

Procedure

Participants will be seen individually in a privaiom. Initially the researcher will
talk through the procedure of the study with therd eollect demographic details.
The WTAR and AVLT will be administered first so thiatigue factors do not
affect their performance. The HADS and GOS-E wilkrt be administered,
followed by the PDS and the CAPS. Participants Wl offered breaks between
these measures. The last measure will be the TMill be necessary for
participants to put on a chest strap for the Pelaich. They will have the
opportunity to do this either in private or withsegance from the researcher. They
will also put on the Actiwatch. The watches will &@arted in synchrony and then a
5 minute rest period given to achieve a baselinasone of heart rate and activity
levels. After 5 minutes the TMI will be startedpag) with a digital watch with
which the researcher will note the time alongsidehequestion. This will allow
data from the watches to be linked to particulan{soin the TMI. After removing
the watches, the participant will receive a shatbdefing to assess their mood

and conclude the appointment.
It is estimated that administration will take ardud hours. Data will be stored

securely in a locked filing cabinet at the Sectioin Psychological Medicine,

Gartnavel Royal Hospital. Participants will be alited a randomised number and
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this number will identify their data. The list o&gicipants and allocated numbers

will be kept separately in a secure location.

3.5 Data Analysis

1) PTSD caseness or symptom severity, as assegsied BDS and the CAPS, will
be associated with higher scores on the TMI. Aeatational analysis will establish
the relationship between symptom severity and degre traumatic memory.
Additionally a between groups comparison will berieal out using a t-test to
compare TMI scores with participants who reach mwase on the PDS and those
who do not.

2) Physiological arousal, indicated by changeseaartirate and motor activity, will
occur whilst participants are recalling memoriesevipusly experienced as
flashbacks. Independent t-tests will assess meant ate change during ‘re-
experiencing’ memory (flashbacks or nightmares) parad to ‘non re-
experiencing’ memory and also mean activity levBbarge during flashback

memory compared to non flashback memory.

3) PTSD caseness will be associated with greatgsiglogical arousal. Analysis
of variance will compare PTSD severity scores vmitban heart rate change from

baseline and mean activity level change from baseli

4) About 60% of cases will fulfil PTSD criteria ngi the PDS and less than 10%
will fulfil PTSD criteria using the CAPS. This datell be categorical and will be

analysed by chi-square.

3.6  Settings and Equipment

As previously stated, a base will be establishedd&da collection at the Sackler
Centre, Southern General Hospital, Glasgow. It el necessary to purchase the
Polar heart rate monitor which will cost £169.00cluding software. The
Actiwatch required for the study can be borroweanir the Section of

Psychological Medicine, University of Glasgow.
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3.7 Power Calculation

Power was calculated for the primary hypothesisat PTSD symptom severity, as
measured by the PDS, will correlate with scoreshenTMI, with higher severity

scores being associated with higher TMI scores.

To establish the necessary sample to size tohisshypothesis a power calculation
was performed using data from Turnbull et al (200hjs study was chosen rather
than Gil et al (2005) because the latter study doasreport the means and
standard deviations of their participant’s scofidse data used from Turnbull were
the scores of avoidance and intrusion severity aredsby the IES, from the non-
traumatic memory group and the traumatic memorygrdhe third group from
the study, no memory, was not included in the datmn. It was considered that
the comparison between the degree of trauma in mewmwas more relevant to the
current hypothesis. The calculation, with alphas0dhd power=0.8, indicated
sample sizes from the avoidance data of 5 (nonvtadic memory) and 7
(traumatic memory). From the intrusion data indddasample sizes were 4 and 6
respectively. However, the current study will useoarelational design to test this
hypothesis. Cohen’s sample size tables (Cohen, )1988icate that with
alpha=0.05, power=0.80 and r=.50, the sample netuletect an effect will be
22. The study will therefore aim to obtain a sangke of at least 22 which would

give an expected 13 PTSD ‘cases’ assessed by tBeaR®9 non-cases.

3.8 Pilot Study

The measures and procedure will be piloted on &aloparticipant, without TBI,
recruited from the University of Glasgow.

4 Ethics

The study will seek ethical approval from Greatéasgow NHS Mental Health

Division Ethics Committee. The following issues aoted.
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It is possible that some participants will havdidifity with the Polar watch chest
strap due to physical disability. This will be assed case by case and if it will
cause any discomfort or pain, the participant Wil excluded from the study.
However it is anticipated that most people will rfeave continuing physical
disability as persisting physical disability is eaafter even severe TBI (McMillan
and Greenwood, 2002).

There is the potential for participants to beconsrelssed from re-visiting the
trauma that led to their TBI, either during assessnor after leaving. The de-brief
at the end of testing will allow opportunity foretmesearcher to assess their mood.
If a participant indicates distress they will bevigdd to contact either their
clinician at the relevant centre or their GP. It aensidered unlikely that
participants will become acutely distressed as nat anticipated many will meet
diagnostic criteria for PTSD (Sumpter and McMill2005) and so any symptoms
experienced will be relatively mild. Additionallprevious studies have included
participants who do meet criteria for PTSD and eepihem to traumatic memories
with no persisting difficulties (eg Clohessy anddtf, 1999).

It will be necessary to ensure that participants waderstand the informed consent
form, as cognitive ability can be compromised faflog TBI. This will be done by
asking participants prior to starting testing tglain their understanding of the
consent form to the researcher. Any participant wbes not understand the form
will be excluded. Most of the TBI population livadependently (McMillan and
Greenwood, 2002) and so it is anticipated the migjowill be able to give

informed consent.
There are no major safety concerns with this st&#yticipants will be seen in a

staffed facility and the researcher will ensure enther of staff is aware of their

appointment times with participants.
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5 Practical Applications

The study will provide further evidence for theidence of PTSD following TBI.
It will expand existing knowledge regarding theklilbetween memory for a
traumatic event and subsequent PTSD and partigulael importance of this link
following TBI. The study will also provide evidenoé physiological reactivity in
people with PTSD following TBI and whether thislfols a similar pattern to
people with PTSD after non-TBI events. The abové khelp to inform triage

regarding appropriate treatment for people who fexyerienced a TBI.

6 Timescale

2006

March-April Finalise Proposal

May Ethical Approval sought

June Amendments to proposal in accordance with c&thi
Committee recommendations.

July Records at the identified centres will be exerd to identify
potential participants according to inclusion arde

August Initial letters will be sent to participamtwiting them to take
part in the study.

September Contact will be established with paréioip and

appointments arranged for data collection. As tdyswill
depend on participants agreeing to take part atmhdihg
appointments it is assumed that participant idieatibn and
contact will be ongoing.

October-March 2007 Data Collection.

2007

March-April Data Analysis.

May-June Drafts written and amended.
July Finalise report and submit.
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Abstract

Posttraumatic stress disorder (PTSD) has beentegp@wllowing traumatic brain
injury (TBI), even when TBI leads to amnesia foe tinaumatic event. This study
aimed to investigate the relationship between mgrfarrthe event (as assessed by
the Traumatic Memory Inventory) and reporting of3BI'symptoms in a sample of
adults with mild-severe TBI (n=21). Physiologicaactivity (heart rate and activity
level) was recorded in order to investigate thesjimbs role of sub-conscious
processes (such as implicit memory or fear condlitig) in the development of
PTSD after TBI. PTSD symptoms were assessed byfaepert questionnaire
(Post-traumatic Diagnostic Scale; PDS) and the i€én Administered PTSD
Scale so as to compare previously reported diagnges established with these
measures (Sumpter and McMillan, 2005). Higher PEB8iZerity scores were not,
as predicted, associated with recall of the ev&ninesia for the traumatic event
may not protect against PTSD development and d#ators associated with recall
(such as emotional response and confidence in @eness) may be relevant.
Predicted increases in heart rate and activitylldueing trauma recall were not
found and results do not support the role of sullscimus processing as a causal
mechanism for PTSD development after TBI. Ratediafnosis established using
self-report and interview measures support previexidence that the assessment
of PTSD after TBI is confused by overlapping synmpsoand that valid diagnosis

can only be established with clinician judgement.
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1 Introduction

Psychiatric disorders such as depression and gxaste frequently been reported
following traumatic brain injury (TBI) (Hibbard etl., 1998), however conclusive
incidence rates of post-traumatic stress disord&SD) following TBI have yet to
be established. Studies investigating the incidesfcBTSD following TBI have
established a range of occurrence rates. PTSD déws teported following mild
TBI at rates of 14%-33% (Mayou, Black and Bryar@0@, Bryant and Harvey,
1999) and following severe TBI at 3%-59% (Sumpted aMcMillan, 2005,
Hibbard, Uyssal, Bogdany and Silver, 1998). Sumater McMillan demonstrated
that due to an overlap in symptoms experienced @B¢ and after trauma (such as
problems with concentration, sleep and irritab)litthe method of assessment can
impact on diagnosis rates. They suggest that th& netiable tool with which to
assess PTSD following TBI is the Clinician Admieigd PTSD Scale (Blake,
Kaloupek, Gusman, Charney and Keane, 1995) whiolwslclinical judgement to
be applied to reported symptoms, therefore distgigng between symptoms

related to TBI and trauma-related symptoms.

PTSD is categorised in DSM-IV (American Psychiatgsociation, 1994) as an
anxiety disorder. Criteria for the diagnosis of BTrficlude the following (Full
DSM-IV criteria are outlined in Appendix 4.2): A)Xgosure to an event that is a
threat to one’s life or integrity during which hipsness, horror or intense fear is
experienced. B) Re-experiencing symptoms such tagsiie memories, re-living
the trauma (flashbacks) and distress when reminfidee trauma. C) Avoidance of
thoughts, feelings or reminders of the trauma, ilitglio recall an important part
of the trauma, social withdrawal, or emotional numgb D) Increased arousal as
evidenced by insomnia, irritability, poor concetitra, hypervigilance, or
heightened startle response. It has been suggdsted memory for the traumatic
event is not encoded due to loss of consciousrasssan occur during TBI) then
the event is not truly ‘experienced’. Re-experiegcsymptoms relying on recall of
the event cannot therefore be present and PTSDotdendiagnosed (Sbordone,
1992). Indeed, some studies have found no incideat®TSD following TBI (eg
Sbordone and Liter, 1995). However there is inéngasvidence that PTSD can

occur after TBI and case studies of PTSD after ree¥@®I provide evidence that
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re-experiencing symptoms can develop even with ddsaemory of more than 24
hours (eg King, 2001). It has therefore been sugddbat it may not be necessary
to fulfil criterion A) - direct experience of thevent including intense fear or
helplessness, for symptoms of PTSD to develop (Mai2001). The protective
value of not recalling a traumatic event has bemestigated by Gil, Caspi, Ben-
Ari, Koren and Klein (2005) who found that 6% ofrfigipants with ‘no memory’
of their TBI had developed PTSD compared to 23%paticipants with ‘good
memory’, indicating amnesia may reduce the likedthoof PTSD. Turnbull,
Campbell and Swann (2001) found that participanith wither no memory or
traumatic memory of the event were significantlyrendikely to develop PTSD
than participants with non-traumatic memory. Therefit appears that individuals
who have experienced complete loss of memory ddrdstrelop the symptoms
associated with PTSD.

A number of possible mechanisms through which P&y develop after TBI
have been proposed. Some individuals who experieacenild TBI lose
consciousness for only a few minutes and the duraif post traumatic amnesia is
also short, hence they will have a relatively ibtaemory for the trauma. Those
who recall only brief snatches of memory (termeslainds’ of memory, King,
1997) for the trauma may still have some recalhglwith associated horror or fear
responses. This brief memory can become intrusicMillan, 1996).
Additionally, amnesic gaps in memory for the traurcan be filled in by
information imagined or obtained after the everd #ms ‘confabulated’ memory

can also form the basis for intrusions (Bryant,&)99

It has been theorised that trauma memories mighemmded and retrieved
implicitly. Dual Representation Theory (Brewin, Dlish and Joseph, 1996)
describes how traumatic memories may be storecdmlNy accessible memories
(VAMS) or situationally accessible memories (SAMY)AMs are described as
verbal or visual and can be intentionally recall®88Ms comprise of subconscious
memory that includes sensory information and islied unintentionally in the

form of flashbacks. In this way, while impaired soiusness during TBI may lead
to poor declarative memory for the traumatic evemiplicit encoding may still

occur.
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Brewin et al. propose that SAMs are mediated waaimygdala (while VAMs are
processed by the hippocampus). This theory linkmitive processes to biological
theories that suggest fear conditioning to a traionavent occurs in limbic
structures. It is suggested that heightened plogicdl arousal to a traumatic event
leads to an association between an anxiety resppm$eeminders of the trauma
(Kolb, 1987). There is support for this theory frostudies that have found
increased physiological arousal in individuals WeRSD (Bryant, Harvey, Guthrie
and Moulds, 2003) and specifically in responseréurha related cues (Orr and
Kaloupek, 1997). Bryant et al. (2003) found thaterperiencing symptoms
reported following TBI consisted of physiologicalisiiess or physiological

reactivity when reminded of the trauma.

Hellawell and Brewin (2002) have also found autoimoand motor behaviour to
increase during recall of flashback memory comp#oeabon-flashback memory of
the trauma in a sample of non-TBI participants WRRRSD. They propose that
dynamic movement or stasis during recall may indica specific response to a
particular part of the memory. Such a response asenlikely to occur during
flashback memory as it holds more sensory inforomati hey further propose that
physiological changes are only likely to occur dgriparticular points of recall,
experienced as flashbacks. Changes in physiologgsalonsivity in patients with
TBI and PTSD during recall of their trauma have yet been investigated. Such
research would provide additional evidence as tethdr the processes indicated
during trauma recall in other populations with PT& also present after TBI. In
turn the amount of responsivity and its relationP®6SD symptom severity will
provide information about the mechanism through ciwhpeople without full
memory for their trauma could develop PTSD and igalerly re-experiencing

symptoms.
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Aims

1)

2)

3)

Aims and Hypotheses

To investigate the relationship between memoryhefttaumatic event and
PTSD caseness in people with TBI.

To establish whether any changes in physiologicalisal (motor activity
or heart rate) are associated with recall of therratic event and PTSD
symptom severity or caseness in people with TBI.

To repeat the study by Sumpter and McMillan compPTSD caseness

using questionnaire and structured interview method

Hypotheses

2.1

1)

2)

3)

PTSD caseness or symptom severity, as assessedebyDS and the
CAPS, will be associated with higher scores onTiikk.

Physiological arousal, indicated by changes inthede and motor activity
from baseline, will occur whilst participants aexalling the event that led
to their head injury.

PTSD caseness or symptom severity will be assakiaitt greater changes

in physiological arousal.

4) About 60% of cases will fulfl DSM-IV criteria foPTSD using the PDS

and less than 10% will fulfil PTSD criteria usirgetCAPS.

Method

Participants

Participants were recruited from a head injury atigmt clinic at a city centre

hospital, which was attended by patients initidghisought to the Accident and

Emergency Department due to TBI (169 current arsthdirged patients were

invited to take part; 31 consented to taking pam} from Headway, a voluntary

support organisation (15 current service users werted to take part; 9 consented

to taking part). (See Appendix 4.3 for further detaf recruitment.) Participants

were considered for inclusion if they were agedrd8years, had sustained a head

injury at least three months previously (to fulBlISM-IV criteria for chronic
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PTSD) and not be receiving psychiatric treatmenfPfoSD. Informed consent was
obtained from all participants who took part. Raptants were considered
unsuitable for inclusion if they were younger thd® years or were currently
receiving psychiatric treatment for PTSD. Partiaiga receiving psychiatric
treatment or counselling for reasons other thanPW8re considered on a case by

case basis.

2.2 Power Calculation

Power was calculated for the primary hypothesisigisiata from Turnbull et al.
(2001). Turnbull et al. compared avoidance andugitm symptoms between
groups categorised by their memory of the evene phbwer calculation, with
alpha=0.05 and power=0.8 (indicated as a reasotaldeof power, Cohen, 1988),
indicated sample sizes from the avoidance data(nbb-traumatic memory) and 7
(traumatic memory). The intrusion data indicateangie sizes of 4 and 6
respectively. The data reported in Turnbull etradicated the relationship between
PTSD symptoms and memory for the event producedadl $0 medium effect size
(Cohen’s d = 0.31 and 0.47).

However, the current study will employ a correlaib design to test the
relationship between memory for the event and PTSBPnptom severity,

anticipating a positive correlation between these Yariables. Therefore, Cohen’s
sample size tables were consulted. For the purpdgle current study, power was
set at 0.8 and the correlational effect size at58,0which would give a large effect
size (Cohen, 1988), considered appropriate givensthall to medium effect size
found by Turnbull et al. The calculation indicatéwht to reliably reject the null
hypothesis using a correlational design a sample=#2 should be recruited,
matching the total number calculated from Turnletlbal. A sample of n=22 was

therefore considered sufficient to detect a sigaiit relationship.
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2.3 Measures

TBI Severity

TBI severity was estimated by retrospective questp of post-traumatic amnesia
(PTA) with each participant. PTA is defined as tharn of continuous memory
(Russell and Nathan, 1946) and can be establislyedubstioning the patient
regarding their memory of events following retum donsciousness (McMillan,
Jongen and Greenwood, 1996). PTA was used as aureeafsseverity as other
indicators, such as Glasgow Coma Scale score, aardge of length of loss of
consciousness, were not available for all partidipa Additionally, PTA is
considered to be the more reliable measure of ggwar injury and one which
better predicts outcome (Wilson, Pettigrew and dakes 1998).

Attention

The Wechsler Adult Intelligence Scale — Il (WAIB;IWechsler, 1997) subtest
Digit-Symbol Coding gave an indication of sustairgention (Lezak, 1995). This
test is known to be sensitive to brain damage amtbpnance has been negatively
correlated with coma duration (Correll, Brodginakid Rokosz, 1993). A key with
9 symbols is shown, each given a number from 1.t@&ticipants are given 2
minutes to copy as many symbols into boxes undérnibés key, ensuring they
place the right symbol with the right number. A calculated by totalling the
number of correct symbols copied. Scaled scoresrdicy to age are given, from
0 to 19. Normative scaled scores indicate a medOpand standard deviation of
3.

Pre-morbid IQ

The Wechsler Test of Adult Reading (WTAR: Wechsk01) estimated 1Q prior
to TBI. The participant reads a list of words cutd and a point is given for each
correctly pronounced word. Scaled scores were [zt from age categories.

Normative scores indicate a mean of 100 and stdrdiriation of 15.
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Learning and memory

The Adult Memory and Information Processing BattéivIPB) (Coughlan and
Hollows, 1985), list-learning sub-test provided aasure of short-term memory
retention and recall. A list of 15 words is read tuthe participant who is then
asked to recall as many as possible, in any ofid@s is repeated 5 times and a
total score for list learning is calculated acrthss 5 trials. For the purposes of this
study, this score is used as an indication of steomh memory, with a range from O
to 75. Normative scores indicate a mean score &, $andard deviation of 9.7

and a range from 20-68.

Executive Functioning

The Hayling (The Hayling and Brixton Tests; Burgassl Shallice, 1997) provides
a brief assessment of three executive functionstlaer@fore gives an indication of
possible frontal lobe damage. Two sets of fifteemtances, each with the last word
missing, are read to the participant. In the Bedtthey are asked to provide a word
which completes the sentence and a scaled scdamilétad from time taken to
respond) gives a measure of their response iwitisgpeed. In the second set they
are asked to provide a word unconnected to theese@} giving a scaled score
(calculated from time taken to respond and alsoofsi made in giving words
connected to the sentence) of their suppressidityalnd thinking time. A total

score from 1 (impaired) to 10 (very superior) igeg.

Depression and Anxiety

The Hospital Anxiety and Depression Scale (HAD$m@ond and Snaith, 1983) is
a self-report questionnaire that assesses sympwbrasxiety and depression and
has been found to be reliable with medical outpatpopulations (Zigmond and

Snaith, 1983). Symptoms are scored for their psaver the past week on a
scale from 0 to 3 and total scores for anxiety dgpression are provided, from 0O to
21.

Disability following TBI
The Glasgow Outcome Scale-Extended (GOS-E: WilBattigrew and Teasdale
1998) is a clinician rated scale and assesses| soalafunctional disability after

TBI. A total score from 0 (Dead) to 8 (Upper GoodcRvery) is given, based on
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the participants ability to self-care, engage isuee pursuits, return to work, and

remaining symptoms of TBI.

PTSD Severity and Caseness

The Post-traumatic Diagnostic Scale (PDS: Foa, @ash Laycox & Perry, 1997)
is a self-report questionnaire based on DSM-IVediat for PTSD. Forty-nine items
are rated for frequency of presence over the pasttm(0 = not at all/only one
time, 1 = once a week or less/once in a while,2te 4 times a week/half the time,
3 = 5 or more times a week/almost always). Duratind onset of symptoms are
rated along with impact on functioning. The freqeyescores are summed to give
an overall severity score, from 0 to 51. To achiB¥&D caseness, criterion B to F
must be met. Criterion A, feeling helpless or fexd during the event, is not

considered essential with a TBI population (McMill2001).

The Clinician Administered PTSD Scale (CAPS: Blakal., 1995) is a structured
clinical interview also assessing DSM-IV symptomsth and without clinician

judgement. The clinician assesses the presencedhf gymptom over the past
month with standard prompt questions and ratedrdggiency and intensity on a
scale from 0 to 4. A symptom is considered preffeinéquency is rated at least 1
and intensity 2. Total score is calculated by sungnthe frequency and intensity
scores across all 17 symptoms, giving a potengiaje of 0 — 136. The clinician
also rates the impact of symptoms on functioning) @istress. Caseness is initially
met by fulfilling criteria B to F. Caseness by atian judgement is further

established by the clinician considering whethez firesence of nine of the
avoidance and hyperarousal symptoms are traumidelen the current study this
allows the impact of TBI on symptoms such as ibiltey and poor concentration

to be taken account of.

Memory for Traumatic Event

The Traumatic Memory Inventory (TMI: van der Kolk990, unpublished paper —
TMI obtained directly from the author) is a struet interview that assesses
sensory, affective and narrative memory for thene{gee Appendix 4.4he TMI
allows for separate assessment of initial postaticamnemory; memory at the time

that symptoms of PTSD were most severe; and cumentory. van der Hart, Bolt
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and van der Kolk (2005) suggest retrospective fefainemory may not reliably
distinguish between these three time periods, sth®purposes of this study only
current memory is assessed. A score for the nurabenemories under each
sensory modality is achieved. A participant wilheve a score of O if they are
unable to reproduce any memory of the event. Thdysaore one point for each
separate memory recalled visually, as physicalatanss, as smells, as sounds, and
as emotions. Categorical data are given for whetiemory is integrated (yes/no),
narrative (yes/no), has been confirmed by othees/(p), and whether this
confirmation incorporates details of the eventdpposed to, for example, a police
report based on the aftermath of the event, wittwitnesses of the event itself)
(yes/no). The TMI additionally assesses the natfrantrusions, however as
intrusive symptoms are accounted for during assessmith the PDS and CAPS

this information will not be detailed for the cumtestudy.

Physiological Reactivity

Heart rate was monitored using a Polar heart ratenitor (S610i,
www.heartratemonitor.co.uk/polar_s610i_uk.html).aHerate was recorded at 5
second intervals throughout the interview. Meanrthede was calculated for each
assessment measure separately. Additionally eachorseof the CAPS (re-
experiencing, avoidance and hyperarousal) was ledécl separately. Motor

movement was measured using an Actiwatch Plus (@dge Neurotechnology,

www.camtech.com placed on the participant's dominant wrist. Atfivwas
recorded in 2 second intervals and mean activigllevas calculated for each
interview section apart from when completing seffort measures. Baseline mean
heart rate and activity rate was calculated usihg tlata collected during
administration of the GOS-E and WTAR. It was coeséd that this would give a
measure of physiological reactivity during intewieconditions but without
discussion of the trauma (WTAR) and during disaussaf the impact of injury,

without discussion of the event itself (GOS-E).
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2.4 Procedure

The procedure was piloted with one non-TBI indigtya colleague of the
researcher) to ensure the timing and physiologiwedasures were reliable.
Measures were administered to participants in adevidual interview. The heart
rate monitor and actiwatch were worn throughoutititerview. They were started
together, along with a digital stopwatch, and timesorded at the beginning and
end of each section. Demographic information wasally collected followed by
assessment of PTA. The cognitive screen measurgs then administered,
followed by the HADS, GOS-E, PDS, CAPS (times weeorded at the beginning
and end of each section to establish any changasysiological reactivity relating
to discussion of re-experiencing, avoidance ancetgiousal symptoms) and TMI
in order. The trauma-related measures were adminstlast to ensure any
physiological change did not carry over into othmeasures. Heart rate and activity
were therefore recorded for twelve time periodse Triterview took between one
and two hours, depending on the time taken to desthe event and subsequent

symptoms.

2.5 Data Analysis

Data were analysed using SPSS 14.0. Prior to foamalysis, data were checked
to ensure they met the assumptions for parameti@tistical analysis. A
Kolmogorov-Smirnov analysis indicated all data wemermally distributed.
Therefore Pearson’s correlations were calculated afib tests of association.
Differences in physiological measures between sépagections of the interview
were calculated with paired sample t-tests. Duethi® unequal number of
participants who met criteria for PTSD, comparibetween PTSD cases and non-
cases was conducted using non-parametric analysder to interpret the data
more conservatively. Therefore between subjectdysisawas conducted using

Mann-Whitney U tests.
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3 Results

3.1 Demographics

Twenty-one participants took part in the study; (68.7%) male and 7 (33.3%)
female. Thirteen (61.9%) were recruited from thegi@l out-patient clinic and
eight (38.1%) from Headway. Table 1 outlines thendgraphic profile of the
sample.

*****¥|nsert Table 1*****

Thirteen participants had suffered a severe TBMBH2 participants a moderate
TBI (19%) and 4 a mild TBI (19%). Cause of TBI wenead traffic accident

(driver/passenger n=6, 28.6%, pedestrian n=3, 1}.8 (n=6, 28.6%), assault
(n=5, 23.8%), and work-related accident (n=1, 4.7%)

3.2 Assessment Measures

Table 2 outlines the descriptive data for additicessessment measures. Scaled
scores calculated for the Hayling ranged from @) three participants scoring 6
(Average), four scoring 5 (Moderate Average), thseering 4 (Low Average),
three scoring 3 (Poor), one scoring 2 (Abnormat) aeven scoring 1 (Impaired).
Clinician ratings given for the GOS-E ranged fror8,5with seven participants
rated 8 (Upper Good Recovery), ten participantsdrat (Lower Good Recovery),
two rated 6 (Upper Moderate Disability) and twoerdht5 (Lower Moderate
Disability). One participant declined to completee tHADS. For the remaining
participants the mean anxiety score is rated akl*1f8.80, sd 4.77) and the mean
depression score is rated as ‘minimal’ (5.85, g®)3.Mean severity score on the
PDS was 13.66 (sd 13.02), range from 0-47. Sevditipants met PDS diagnostic
criteria for PTSD. Mean CAPS total score was 24€621.18), range from 0-72.
Four participants met CAPS diagnostic criteriaPdiSD and three met CAPS with
clinician-judgment criteria. TMI scores for memarf/ the event ranged from 0-9
(mean 1.85, sd 3.10). Fourteen participants (66.8€6)ed 0, indicating they had

no recall of the event (12 of whom had sustainsewere TBI).
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*****¥|nsert Table 2*****

3.3  Hypothesis One

PTSD caseness or symptom severity, assessed lDiieand CAPS, will be

associated with higher scores on the TMI.

Severity scores achieved using the PDS did noeltade with TMI scores (r=0.156,
n=21, p=0.250), nor did CAPS total scores (r=0.28221, p=0.167). As the
sample size is small caution should be taken whesrpreting analyses between
‘PTSD’ and ‘no PTSD’ groups. Comparison of TMI sesrachieved by those
participants who reached PTSD caseness on the R@i&tied no relationship
(U=30.50, N1=7, N2=14, p=0.172). Comparison of PT&i3eness as defined by
the CAPS with clinical judgement confirmed thisukkgU=17.50, N1=3, N2=18,
p=0.356). Of the seven participants who reachedndistic criteria for PTSD on
the PDS, 3 scored ‘0O’ on the TMI. Of those who hesit caseness on the CAPS
with clinical judgement, 1 scored ‘0’. Additiondata from the TMI is presented in
Appendix 4.5

3.4 Hypothesis Two

Physiological arousal, indicated by changes in heate and motor activity from
baseline, will occur whilst participants are redal) the event that led to their head

injury.

Preliminary analyses indicated a significant deseeia heart rate from baseline to
TMI administration (t=4.442, df=20, p=0.000) andrfr baseline to administration
of CAPS section C (avoidance) (t=2.149, df=21, p40) and section D
(hyperarousal) (t=3.193, df=20, p=0.005). Activigte did not differ significantly
from baseline to TMI (t=0.120, df=20, p=0.906) oARES (section B: t=1.530,
df=20, p=0.142, section C: t=1.184, df=20, p=0.258€ction D: t=0.546, df=20,
p=0.591).
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Analysis of heart rate over the course of the uésy was carried out to establish
the overall trend. A boxplot (see Figure 1) of mbaart rate across all twelve time
periods did not suggest significant lowering of theate during T10-12 (CAPS
section C, section D and TMI). Due to a number ofliers identified by the
boxplot, the data for mean heart rate across thieee@nterview was subjected to a
Kolmogorov-Smirnov test which indicated the dataevearametric. A Univariate
Analysis of Variance (ANOVA) indicated a signifidamain effect of Time
(F1,228 = 61.920, p=0.000). Parameter estimatethisfanalysis indicated that
heart rate dropped across time (Beta = -0.447,0880). Including T10, T11 and
T12 as covariates indicated no significant chamge fthe downward trend (T10:
F1,227 = 1.647, p=0.201, Beta = 0.865); (T11: FZ,220.240, p=0.625, Beta =
0.342); (T12: F1,228 = 0.770, p=0.381, Beta = 0)6ZBese results indicate that

mean heart rate showed a general decline acrogsténgiew.

Rk Insert Figure 1x****

3.5 Hypothesis Three

PTSD caseness or symptom severity will be assdciaih greater changes in
physiological arousal.

Initial analyses were conducted to investigate résationship between baseline
heart rate and PTSD severity scores in order tthésh whether participants with
more severe PTSD scores had higher baseline meanrage (higher resting heart
rate has been reported in non-TBI PTSD populatiegsBuckley and Kaloupek,

2001). A scatterplot of PDS severity and baseliearhrate, and a scatterplot of

CAPS total score and baseline heart rate were oigeél(see Figures 2 and 3).
*ex*nsert Figure 2 and 3****
No relationship between baseline heart rate andPS&verity score was observed

from the scatterplots, confirmed by correlationadlgises (baseline heart rate and
PDS severity: r=0.055, n=21, p=0.812, baselinetheae and CAPS total score:
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r=0.071, n=21, p=0.758). Therefore analyses basedhanges in physiological

measures from baseline were conducted.

CAPS total scores did not correlate significantlyhwthe difference in heart rate
(r=0.138, n=21, p=0.080) nor with the differenceaitivity level (r=0.162, n=21,
p=0.242) from baseline to administration of the GAP

PDS severity scores did not correlate significamtith the difference in heart rate
(r=0.380, n=21, p=0.089) from baseline to admiaistn of the PDS. Activity

level data was not available during PDS as it imedlwriting.

PTSD severity scores were also correlated with difierence in physiological
measures from baseline to TMI administration. HigfRDS severity scores
correlated significantly with greater decrease iearh rate (r=0.456, n=21,
p=0.016), however activity level did not correlaignificantly with PDS severity
score (r=0.072, n=21, p=0.378). Higher CAPS totalrss correlated significantly
with greater decrease in heart rate (r=0.447, npRX)21), however activity level
did not correlate significantly with CAPS total seqr=0.099, n=21, p=0.335).

3.6  Hypothesis Four

About 60% of cases will fulfil DSM-IV criteria f®TSD using the PDS and less
than 10% will fulfil PTSD criteria using the CAPS.

Seven participants fulfilled criteria for PTSD casss using the PDS (33.3%).
Severity ratings of PTSD indicated one participagported mild PTSD, two

participants had moderate PTSD, two had moderatersePTSD and two had
severe PTSD. Of these participants, three hadieedta moderate TBI and four a
severe TBI. Four participants fulfilled CAPS critemwithout clinical judgement

(19%) (TBI severity — 3 moderate, 1 severe) anédhwith clinical judgement

(14%) (TBI severity — 2 moderate, 1 severe). Altiggpants identified as reaching
caseness by the CAPS were also identified by the &fulfilling PTSD criteria.
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The three participants who met criteria for PTSDtl@ PDS but not the CAPS
were found not to meet intensity criteria for rggesencing symptoms and to have
reported symptoms relating to their TBI in the aavice and hyperarousal
sections. The participant who met criteria for PT@&Dthe CAPS without clinical
judgement was considered to have described onaelavoe and 2 hyperarousal
symptoms which related to their TBI rather than itheact of the trauma. Of the
total scores recorded using the PDS; 16.47% wet@xperiencing symptoms;
38.08% avoidance symptoms; and 45.45% hyperar@aysaptoms. Of the total
scores recorded using the CAPS; 23.29% were reriexjgeng symptoms; 34.68%

avoidance symptoms; and 42.03% hyperarousal syngptom

3.7  Analysis of Association between Assessment Measures

Anxiety and depression scores from the HADS wersitpely correlated with

PDS severity and CAPS total scores. Bonferroniemtion was applied to this
correlation table, giving an accepted significamatie of p=0.0125. Both anxiety
and depression scores correlated significantly wWRIDS severity scores
(respectively, r=0.751, n=20, p=0.000, r=0.630, M=p=0.003). Anxiety and

depression scores also correlate significantly Wi&PS total scores (respectively,
r=0.744, n=20, p=0.000, r=0.698, n=20, p=0.001).

Demographic and cognitive functioning measures wereelated with TMI score,
PDS severity score and CAPS total score. Bonfertomection gave an accepted
significance value of p=0.0027. Age was not assediavith TMI score (r=0.318,
n=21, 0.160), PDS severity score (r=0.051, n=210.825) or CAPS score
(r=0.039, n=21, p=0.865). Time since injury was aesociated with TMI score
(r=0.350, n=21, p=0.119), PDS severity (r=0.28621=p=0.208) or CAPS score
(r=0.337, n=21, p=0.136Estimated pre-morbid 1Q (WTAR) was not associated
with TMI score (r= -0.083, n=21, p=0.719), PDS séaye(r= -0.383, n=21,
p=0.086) or CAPS score (r=-0.430, n=21, p=0.08RYyit-Symbol Coding score
(sustained attention) was not associated with Tdédres (r=0.479, n=21, p=0.028),
PDS severity (r=0.227, n=21, p=0.323) or CAPS s¢o+8.235, n=21, p=0.306).
Short-term memory (AMIPB) was not associated wiMl Ecore (r=0.272, n=21,
p=0.233), PDS severity (r=0.147, n=21, p=0.524)CAIPS score (r=0.267, n=21,
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p=0.243). Executive functioning (Hayling) was nesaciated with TMI score (r= -
0.170, n=21, p=0.461), PDS severity (r= -0.356, n92=0.113), or CAPS score
(r=-0.409, n=21, p=0.065).

4 Discussion

4.1  Memory for the event

It was hypothesised that PTSD severity scores aetien the PDS and the CAPS
would be associated with TMI scores, reflectingvjes findings that the amount
and quality of memory recalled of the traumatic révaffected severity of PTSD
symptoms (Gil et al., 2005, Turnbull et al., 2004% such association was found.
It is possible that this result was due to smathgle size and the proportion of
participants (66.6%) achieving a score of 0 (intihga no memory) therefore
reducing the usefulness of a continuous scales Hlso possible that this result
indicates that ‘memory’ as assessed by the TMedeff from ‘memory’ assessed
in previous studies. Both Gil et al. and Turnbulbak devised their own self-report
questionnaires to measure the quality of partidipamemory. Gil et al. reported
that their questionnaire assessed participantdidemce in their memory (by their
ratings fromno memoryto good memoryon 9 items) of the event rather than
measuring the detail recalled. Participants wereddd into ‘no memory’ and
‘good memory’ groups from their ratings, thereftine quality of memory was not
objectively measured. Turnbull et al. defined g®us having ‘no memory’,
‘traumatic memory’ and ‘untraumatic memory’ on thesis of self-report. Memory
was therefore assessed for emotional content dsasguantity, which reflects an
additional variable. Memory as assessed by the ddiprised all details recalled
of the event, therefore capturing islands of menawyvell as elaborated narrative
memories, while separating details later incorgatanto the trauma narrative by
third party information or confabulation. The lagkrelationship between quantity
of memory and PTSD severity may indicate that vausinot the most influential
factor. Variables such as participants’ confidemecethe accurateness of their
memory and the affect attached to recall might hbsee a role to play in predicting

PTSD symptom severity.
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The TMI allowed for investigation of information igad by participants after their
injury (Appendix 4.5). Interestingly, all three paipants who reached diagnostic
criteria using the CAPS with clinical judgement hateived information from
witnesses to the event and had included this irdition in their account of the
event (these details were not included in their Tédbre). Bryant (1996) and
McMillan (1996) report that information gained pasjury could provide a
mechanism for the development of PTSD after TBIhede three participants
described feelings of shock or horror in respomseédscriptions of their injury,
which may be an important factor in the developn@&nPTSD after TBI. While
these individuals had no conscious recollectiontred injury itself they were
provided with information post-injury which allowdtem to ‘imagine’ the event
vividly. Rumination over the traumatic event whiclvolves elaboration of events
to include catastrophic outcome is implicated ioneo outcome following trauma
(Ehlers, Mayou and Bryant, 1998). Individuals witBl may therefore be more
likely to develop PTSD if they are later providedtiwdetails of the event,
particularly if their reaction to these detailsleefs the fear or horror as described

in Criterion A of DSM-1V diagnostic criteria.

Turnbull et al. suggest that individuals withouemory of the event may not
experience intrusive memories. In the present stdy one participant without
memory reported intrusive memories and reliving. isThparticipant had
incorporated information learned from witnesses imér account of the event and
described these details as appearing in intrusaadsflashbacks. Therefore lack of
memory for the event does appear to protect agaitngsive memories.

4.2  Physiological Responses

Activity level did not change significantly betwedraseline and discussion of
trauma and activity level was not significantly adated with PTSD severity
scores. Hellawell et al. (2002) reported an ina@aasnon-writing movements and
vocalisations during recall of memory reported fésshback’ by participants. The
lack of effect in the current study could be duedifferences in methodology.

Hellawell observed and recorded movement (accorirsgcoding scheme devised

89



for the study) at set time points whilst particifsawere writing a trauma narrative.
Comparisons for observations were then made betweetions of the narrative
participants rated as ‘flashback’ and ‘ordinary’ maey. No inter-rater reliability
checks were performed. The current study utilidedActiwatch, which provided a
continuous measurement of physical movement throuwiglhe interview. The
Actiwatch is arguably a more objective measureabivaty level and results could
demonstrate the effect found in Hellawell wouldnos-significant when measured
in this way. Hellawell et al. reported on findinigesm a non-TBI population, while
this study included participants without memory floe event. The lack of change
in activity level in the current study could reflea difference in presentation
between the two samples. Bryant and Harvey (198&stigated reactions to audio
of a road traffic accident (RTA) in participantstvPTSD following RTA, some of
whom had experienced TBI. Participants with PTSI arBl reported less
movement in their intrusions than participants with TBI. Increase in
‘mobilisation’ behaviour was suggested by Hellawelfreflect retrieval of dynamic
memories which are linked to perceptual processinte traumatic event. It was
hypothesised that a significant change in actilgtyel in the current sample would
suggest a similar process could underlie re-expeing symptoms in the absence
of conscious memory for the event. As no changactivity level was observed it
must be considered that perceptual processingdirtkenon-conscious memory

does not mediate re-experiencing symptoms followiBg

While the data indicated a drop in heart rate dudiscussion of the trauma, this
was found to represent a general decline in hatetaver time. Heart rate is known
to increase in response to anxiety (eg Hofmann. e2@05) and it is possible that
participants demonstrated higher heart rate atsthg of the interview due to
anxiety about taking part. The decrease observedtoue could indicate a general
decrease in their anxiety levels as the intervievgpessed.

Higher PTSD severity scores were significantly aeged with greater decrease in
heart rate during recall of the trauma (TMI adntiragon). Previous studies into
PTSD without TBI have found an increase in heat¢ uring recall of trauma
(Cohen et al., 1998) and in response to traumderklatimuli (e.g. Blanchard,

Kolb, Pallmeyer, and Gerardi, 1982). An increasarnousal in response to feared
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stimuli is considered to represent the ‘fight aglit’ reaction to threat (e.g. Pitman,
Orr and Shalev, 1993) and has also been demortsiratgther anxiety disorders
(e.g. Cohen et al., 2000). The decrease observasksciation with higher severity
scores is therefore interesting. Studies investigaphysiological reactions to
affective stimuli have demonstrated an associalietween motivated orienting
and decreased heart rate. Viewing unpleasant pgf{luang, Bradley and Cuthbert,
1997), pleasant pictures (Sanchez-Navarro, MadBwva and Roman 2006), and
novel or complex stimuli (Stekelenburg and van B§xX2002) led to reduced heart
rate. This reduction is considered to represerdranting response as opposed to
the threat reaction which results in increasedsabut is possible that the decrease
in heart rate observed when discussing recall eftthuma indicates attentional
orientation. This association is stronger in pg#ats reporting higher severity
scores which might suggest discussion of the tratmnhave greater personal
salience, a factor which is thought to impact oterdton orientation (Sanchez-
Navarro et al., 2006). McMillan (2001) demonstratteak curiosity about the gap in
memory left by PTA can exist and this curiosity denreported as ‘intrusive’ due
to a desire to recover memory. This finding waspsued by Sumpter and
McMillan (2006). Appraisal of the traumatic everg ame-limited and without
implications for future safety is protective agaiRI SD (Ehlers and Clark, 2000).
Perhaps participants with higher severity scorek 4e integrate their unknown
experience in order to evaluate future threat. Thuld lead to motivated
orientation to discussion of the trauma and atteoddo salient stimuli rather than
a threat response because of a lack of awarenesgseoific trauma cues. If this is
the case there is little evidence for the encodihgnplicit or sensory memory in
the absence of conscious recall. Indeed, consmi¢hia role of the amygdala in the
production of defence and startle responses (ewisP&996) implicit memories,
mediated by the amygdala, do not appear to proghgsiological reactivity in

individuals without memory for trauma.

4.3  Diagnosis of PTSD

While proportions of participants reaching casemesthe PDS and CAPS differed
from those hypothesised, the pattern followed tradicted from Sumpter and
McMillan (2005). As expected, more participants ntSD diagnostic criteria
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when self-reporting symptoms on the PDS (33.3%) that criteria as assessed by
the CAPS with clinical judgement (14%). This inagide rate included participants
with moderate and severe TBI and falls within poegly reported incidence
ranges of 3-33% (Sumpter and McMillan, 2005, Hilbbat al., 1998, Mayou,
Black and Bryant, 2000).

4.4  Additional Results

Depression and anxiety symptoms are known to ptexdr TBI (Hibbard et al.,
1998) and it would be expected that reporting @ fnood and anxiety would be
associated with higher levels of PTSD symptom repgr Depression and anxiety
symptoms reported on the HADS correlated signitigawith PDS and CAPS
scores, although levels of depression and anxiegrewsub-clinical. This
association was also reported in Sumpter and MaNil{2005). Associations
between cognitive screen measures and PTSD sevecitlyes were treated
conservatively due to the large number of compadsmade. CAPS total scores
were negatively associated with Hayling scorese8ef the current sample scored
‘1’ (impaired) on the Hayling, suggesting reductionexecutive functioning. A
lack of insight, associated with dysexecutive disoy could therefore have led to
reduction in ability to report symptoms. Sustaiagéntion (Digit-Symbol Coding)
was positively associated with TMI scores. This ldole expected. Participants
with lower scores on the TMI were likely to havestined more severe TBI and

therefore achieve lower scores on this test.

4.5 Limitations and Recommendations for Future Research

A priori hypotheses regarding aspects of memorgssssl by the TMI other than
quantity of recall were not established due toitivestigative nature of the study.
Investigation of additional variables associatethwecall is indicated, for example
confidence in accuracy of recall, affect associatéi memory and the emotional
reaction to third party information about traumbeTdecrease of heart rate over the
course of the interview is a limitation in the irgeetation of the heart rate data.

Future studies should consider random administrated measures. It is
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recommended that further research is conducted médivated orienting in
individuals with TBI.

5 Conclusions

The quantity of memory recalled of the traumatier@vmay not be the most
influential factor in predicting PTSD symptom satyeror caseness after TBI.

Individuals’ confidence in the accurateness ofrtineémories and their emotional
response to memory may also impact on likelihoodPG@iSD development.

Gaining information post-trauma regarding detailghe event may increase the
likelihood of PTSD, particularly if emotional regpses to that information reflect
those required in Criterion A of diagnostic crigerLack of memory alone does not
therefore protect against PTSD.

The lack of activity change could indicate thatgegtual processing linked to sub-
conscious memory does not mediate re-experiencgngp®ms after TBI. The
decrease in heart rate associated with higher P3&ferity scores may reflect a
high level of personal salience and motivated daigon to attempted trauma
recall. The lack of physiological arousal in resp®rio trauma cues provides no
evidence for the encoding of implicit or sensory nmey mediated by the
amygdala as a mechanism for PTSD development inidhchls without memory

for the trauma.
Proportions of PTSD diagnosis using the PDS andQAPS support the use of

assessment tools requiring clinician-judgement rideo to reliably establish the
presence of PTSD after TBI.
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Table 1 — Demographic Information

Mean (s.d)

Range

Age (Years)

42.90 (10.98)

20-65

Time since TBI

5 years 10 months
(8 years 10 months)

3 months — 29 years 11
months

PTA 28 days (54 days) 0.50 hours — 6 month
Years of Education 12.61 (2.85) 10-20
YES NO

Previous TBI

4 participants (19%)

17 participants (62%)

Previous Trauma

6 participants (28.5%)

15 patrticipants (71.59

Previous Psychiatric
Treatment or Counselling

6 participants (28.5%)
(2 of these 6 reported
previous trauma)

15 patrticipants (71.5%)

Currently Employed

8 participants (38%)

13 patrticipants (62%)

Alcohol drunk prior to TBI

6 participants (28.5%)

15 patrticipants (71.59

Table 2 — Assessment Measures

Measure Mean (s.d) Range
WTAR (estimated 1Q) 98.38 (9.63) 78-114
Digit-Symbol Coding (scaled score) 6.95 (2.85) 3-14
AMIPB (total number of words recalled) 39.04 (10.62 83-5
Hayling (total scaled score) 3.23 (1.92) 1-6
HADS — Anxiety (total) 8.80 (4.77) 2-20
HADS — Depression(total) 5.85 (3.42) 1-13
GOS-E (clinician rating) 7.04 (0.92) 5-8
PDS (severity score) 13.66 (13.02) 0-47
CAPS (total score) 22.66 (21.18) 0-72
TMI (total score) 1.85 (3.10) 0-9
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Figure 1 — Boxplot Mean Heart Rate across Interviewlime Periods
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Figure 2 — Scatterplot PDS Severity Scores and Bds® Mean Heart Rate
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Figure 3 — Scatterplot CAPS Total Score and BaseknMean Heart Rate
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Abstract

Conversion Disorder is defined by DSM-IV as thesprgation of uncontrolled
physical symptoms which emerge due to underlyingtemal distress. There is
little research on the treatment of Conversion Rispin adolescence. Research on
the treatment of Conversion Disorder in adult papahs has emphasised
cognitive and behavioural interventions, however dlative treatment components
have not been identified. Approaches which inclugervention with the whole
family have generally been applied to somatoforsodiers in childhood. A 16
year old girl presenting with unexplained collafskilled diagnostic criteria for
Conversion Disorder. Maintaining factors include h&aoural, cognitive,
psychosomatic and family systems factors. A foagesttreatment approach is
proposed to investigate the additive effects of aeural, cognitive,
psychosomatic, and family system interventionss lypothesised that behavioural
intervention will decrease the frequency of colapsid the addition of cognitive,
psychosomatic and family intervention will eachtlfigr decrease the frequency of
collapse. This case study will add to the evidebese for the treatment of
Conversion Disorder in adolescence and will indicdhe effectiveness of

combining a number of approaches.
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Editorial Collective: Lorraine Bell, Jonathan Calder, Lesley Cohen, Simon Gelsthorpe, Laura
Golding, Garfield Harmon, Helen Jones, Craig Newnes, Mark Rapley and Arlene Vetere.

Clinical Psychology is circulated to all members of the Division monthly. It is designed to serve
as a discussion forum for any issues of relevance to clinical psychologists. The editorial collective
welcomes brief articles, reports of events, correspondence, book reviews and announcements.

Copy

Please send all copy and correspondence to Dr
Arlene Vetere, 55 The Avenue, Mortimer, Reading
RG7 3QU; e-mail: grahammemanus@hotmail.com
DCP Update

Please send all copy to; Simon Gelsthorpe, CRST, Daisy

Bank, 109 Duckworth Lane, Bradford BD9 6RL; e-mail;
hermanewtix@hotmail.com

Book Reviews

Please send all books and review requests to: Arlene
Vetere, Department of Psychology, Surrey University,
Guildford GU2 7THX

Advertisements
Advertisements not connected with DCP sponsored
events are charged as follows:

Full page (20cm x 1dom): £140
Half page (10cm x 14em): £85
Inside cover: £160

All these rates are inclusive of VAT and are subject
to a 10 per cent discount for publishers and agencies,
and a further 10 per cent discount if the advertise-

ment is placed in four or more issues, DCP events are
advertised free of charge.

The Society’s Terms and Conditions for the accep-
tance of advertising apply. Copy (preferably camera
ready) should be sent to: Jonathan Calder, The British
Psychological Society, St Andrews House, 48 Princess
Road East, Leicester LE1 7DR; Tel: 0116 252 9502
(direct line); Fax: 0116 247 0787; joncal@bps.org.uk.

Publication of advertisements is not an endorse-
ment of the advertiser, nor of the products and ser-
vices advertised.

Subscriptions
Subscription rates for Clinical Psychology are as follows:

UK (Individuals): £30 UK (Institutions):  £60
US only: $160 Outside US and UK: £80

Subscriptions should be sent to: Clinical Paychology,
The British Psychological Society, St Andrews House,
48 Princess Road East, Leicester LE1 7DR; Tel: 0116
254 9568; Pax: 0116 247 0787

Clinical Psychology is published monthly and is dis-
patched from the printers on the penultimate Thursday
of the month prior to the month of publication.

Submitting to Clinical Psychology

E Articles of 1000—2000 words are welcomed. Send
two hard eopies of your contribution.

B When sending copy, make sure it is double spaced,
in a reasonably sized font and that all pages are
numbered.,

B Givea 40-word summary at the beginning of the
paper. {

H Contributors are asked to use language which is
psychologically descriptive rather than medical
and to avoid using devaluing terminology; i.e.
avoid clustering terminology like ‘the elderly’ or
medical jargon like ‘person with schizophrenia’,
If you find yourself using quotation marks
around words of dubious meaning, please use a
different word.

B Articles submitted to Clinical Psychology will be
sent to members of the Editorial Collective for

refereeing, They will then communicate directly
with authors,

B We reserve the right to shorten, amend and hold
back copy if needed.

M Include a word count at the end (including refer-
ences).

B Spell out all acronyms the first time they appear.

B Include the first names of all authors and give
their employers, and remember to give a full
postal address for correspondence.

B Give references in Clinical Psychology style, and
if a reference is cited in the text make sure it is
in the list at the end.

B Don't include tables and figures unless they save
space or add to the article,

W Ask readers to request a copy of your question-
naire from you rather than include the whole of
it in the article.
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Appendix 2.1 — Requirements for Submission to Jour of the International
Neuropsychological Society

JOURNAL OF THE INTERNATIONAL NEUROPSYCHOLOGICAL SOETY
Instructions for Contributors

Aims and Scope:

The Journal of the International Neuropsychologi&atiety welcomes original,
creative, high quality research papers coveringralhs of neuropsychology. The
focus of articles may be primarily experimental ,renapplied or clinical.
Contributions will broadly reflect the interestalf areas of neuropsychology,
including but not limited to: development of cogwet processes, brain-behavior
relationships, adult and pediatric neuropsychologyrobehavioral syndromes,
such as aphasia or apraxia, and the interfacesusbpsychology with related areas
such as behavioral neurology, neuropsychiatry,cagghitive neuroscience. Papers
that utilize behavioral, neuroimaging, and elediygiological measures are
appropriate. Book reviews will also be published.

To assure maximum flexibility and to promote diversechanisms of scholarly
communication, the following formats are availaiol@ddition to Regular
Research Articles: Brief Communications are shadsearch articles; Rapid
Communications are intended for “fast breaking” neerk, that does not yet
justify a full length article, and which are put ariast review track;
Neurobehavioral Grand Rounds are unique case studigch are published in
tandem with an introduction by an expert in thédfte put the case into a more
global perspective; Critical Reviews are thoughtimhsiderations of topics of
importance to neuropsychology, including associateds, such as functional
brain imaging, neuroepidemiology, and ethical issid@alogues provide a forum
for publishing two distinct positions on controvatgssues in a point-counterpoint
form; Symposia consist of several research artitlasare thematically linked,;
Letters to the Editor respond to recent articleshenJournal of the International
Neuropsychological Society; and Book Reviews.

Critical Reviews, Dialogues, and Symposia may béed by the appropriate
Department Editor or proposed by individual auth&sch proposals should be
discussed with the Editor-in-Chief or the Departirieditor before submission.
Book Reviews are invited by the Book Review Editor.

Originality and Copyright

To be considered for publication in the Journahef International
Neuropsychological Society, a manuscript cannoetmeen published previously,
nor can it be under review for publication elseveh@&apers with multiple authors
are reviewed with the assumption that all autharsehapproved the submitted
manuscript and concur with its submission to thedal of the International
Neuropsychological Society. A Copyright Transferégment, with certain
specified rights reserved by the author, must ¢peesl and returned to the Editor
by the corresponding author of accepted manuscppts to publication. This
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Is necessary for the wide distribution of reseditiings, and the protection of
both author and the society under copyright law.

Disclosure Form

An Author Disclosure Form must be signed by theesponding author at the time
the manuscript is submitted. This form includes#astation that the manuscript is
original and not under review in another journagearch was conducted in
compliance with institutional guidelines, and amggntial conflict of interest has
been reported. Such disclosure will not precluddipation, but it is critical
because of the potential of negative or positiasbiPotential conflicts of interest
include funding sources for the reported studyirmarfcial interest in a test or
product or with a company that publishes a tedtithbeing investigated in the
manuscript. In addition to signing this attestatioompliance with institutional
research standards for animal or human researcliding a statement that the
research was completed in accordance with the hlelBieclaration
http:00www.wma.netOeOpolicy017-c_e.html) shouldrmuded in the methods
section of the manuscript, and funding sourcesadhner potential conflicts of
interest should be included in the acknowledgemé&ds the Author Disclosure
Form on website for specific details.

Manuscript Submission and Review

The Journal of the International Neuropsychologi®atiety uses online
submission and peer review. Paper submissionsoar@cnepted. Authors who are
not able to submit their manuscripts online areedgk contact the editorial office
at: jins@unm.edu. The website address for subnmssg
http:00mc.manuscriptcentral.comOcupOQjins, and ceteghstructions are provided
on the website. Prior to online submission, pleasesult http:00www.ncbi.nlm.
nih.govOentrezOquery.fcgi?db5mesh for 6 keywordsiesh terms that are
different from words in the title. Accurate meshms will increase the probability
that your manuscript will be identified in onlineasches. Please follow the
instructions carefully to avoid delays. The menl priompt the author to provide
all necessary information, including the manusacgtegory, the corresponding
author including phone number, fax number and d-at&iress, and suggested
reviewers.

The website will automatically acknowledge receipthe manuscript and provide
a manuscript reference number. The Editor-in-Chiéifassign the manuscript for
review to an Associate or Department Editor anéast two other reviewers.
Every effort will be made to provide the authortwat review within 6 to10 weeks
of manuscript assignment. Rapid Communicationstvalteviewed within 6
weeks. If the Editor requests that revisions beertadca manuscript before
publication, a maximum of 3 months will be allowfed preparation of the
revision, except in unusual circumstances.

Manuscript Length

In order to increase the number of manuscriptsdhatbe published in the JINS,
please adhere to the following length requiremd?lisase provide a word count on
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the title page for abstract and for manuscript (notuding abstract, tables, figures,
or references). Manuscripts will be returned ifyte&ceed length requirements.

Regular Research Articles: Maximum of 5,000 wordst {ncluding tables, figures,
or references) and a 200 word abstract.

Brief Communications: Maximum of 2,500 words (notluding abstract, tables,
figures, or references) and a 150 word abstrath, asmaximum of two tables or
two figures, or one table and one figure, and 2€remces.

Rapid Communications: Maximum of 1,000 words (matuding abstract, tables,
figures, or references) and a 150 word abstrath, as/maximum of two tables or
two figures, or one table and one figure, and i€remces.

Critical Reviews: Maximum of 5,000 words (not inding abstract, tables, figures,
or references) and a 200 word abstract. Criticaid®es must be pre-approved by
the Department Editor. Please e-mail your abstmjghs@unm.edu in order to
receive prior approval.

Dialogues: Maximum of 2,000 words for each segnfeot including abstract,
tables, figures, or references) and a 100 wordadistith a maximum of two
tables or two figures, or one table and one figuré 20 references.

Dialogues must be pre-approved by the Departmeitb=€lease e-mail your
abstract to jins@unm.edu in order to receive papproval.

Symposia: Maximum of 5,000 words (not includingtadd, tables, figures, or
references) and a 200 word abstract. Symposia Ineuste-approved by the
Department Editor. Please e-mail your abstraang@unm.edu in order to receive
prior approval.

Neurobehavioral Grand Rounds: Maximum of 5,000 wavith an informative
literature review (not including abstract, tabliégures, or references) and a 200
word abstract.

Letters to the Editor: Maximum of 500 words (natlirding table, figure, or
references) with up to five references, one tatii@ne figure.

Book Reviews: Approximately 1,000 words. ManuscRpg¢paration and Style

The entire manuscript should be typed double-sptdwedghout using any word
processing program. Unless otherwise specifiedgtigeline for preparation of
manuscripts is the Publication Manual of the Amami@®sychological Association
(5th edition) except for references with 3 or mau¢hors (see References section).
This may be ordered from: APA Order Dept., 750StsiNE, Washington, DC
20002-4242, USA.

Pages should be numbered sequentially beginnirgthét Title Page. The Title

Page should contain the full title of the manudgtipe full names and affiliations
of all authors, a contact address with telephomkfax numbers and e-mail
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address, and the word count for abstract and fous@aipt (excluding title page,
abstract, references, tables, and figures). Atdpeight provide a short title of up
to 45 characters preceded by the lead author'sitase. Example: Smith-Memory
in Parkinson’s Disease. This running headline shbel repeated at the top right of
every following page.

The Abstract and Mesh terms (Keywords) on pageoRldhinclude a brief
statement of the problem, the method, the key figsliand the conclusions. Six
mesh or key words should be provided (see
http:00www.ncbi.nlm.nih.govOentrezOquery.fcgi?dbSméor list), and they
should not duplicate words in the title. The fetkt of the manuscript should begin
on page 3. For scientific articles, including ReguResearch Articles, Brief
Communications, Rapid Communications, and Symptseaformat should
include an Abstract, Introduction, Method, Resudis] Discussion. This should be
followed by References, Appendixes, Acknowledgmehables, Figures, and
Figure Legends.

The use of abbreviations, except those that arelwigsed, is strongly
discouraged. They should be used only if they doutie to better comprehension
of the manuscript. Acronyms should be spelled otitst mention. Metric system
(SI) units should be used.

Figures

High quality digital images (600 dpi or higher) skibbe provided in PDF, EPS, or
TIFF formats. If a digital image is not availabdease scan in the image. Figures
should be numbered consecutively as they appehbeitext. Any indication of
features of special interest should also be indu8egures should be drawn or
composed on computer to about twice their interiohed size and authors should
do their best to construct figures with notatiod aata points of sufficient size to
permit legible photo reduction to one column o#va-column format. As a guide,
no character should be smaller than 1 mm wideviofig reduction.

Tables and figures should be numbered in Arabicerars.

The approximate position of each table and figln@utd be provided in the
manuscript: [INSERT TABLE 1 HERE]. Tables and figarshould be on separate
pages. Tables should have short titles and altdi¢gggends should be on
separate pages.

Color figures can be accepted. All color graphiesstibe formatted in CMYK and
not in RGB, because 4-color separations cannobhe th RGB. However, the
extra cost of printing these figures must be pgidhie author, and the cost
typically ranges from $700 to $1500 per figure.

References
References should be in American Psychological éiafion, 5th Edition, style
(see the examples presented below). Text referesinoedd be cited as follows: . .

. Given the critical role of the prefrontal cort@C) in working memory (Cohen
et al., 1997; Goldman-Rakic, 1987; Perlstein et28103a) . . .” with multiple
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references in alphabetical order. Another exangl&Hor example, Cohen et al.
(1994, 1997), Braver et al. (1997), and JonidesS&mnih

(1997) demonstrated . . .” If multiple works by Btin et al. (1977) are cited, use
a, b, c, in the order these appear in the texn étbe subsequent authors are
different. References cited in the text with thoeenore authors should state et al.
(e.g., Smith et al.) even at first mention (thisidees from the APA 5th Edition
style). However, in the reference section all atgtshould be listed. Reference
entries should be alphabetically listed in theneriee section with all authors
being cited. Examples of the APA reference styéeaar follows:

Scientific Article:

Haaland, K.Y., Price, L., & LaRue, A. (2003). Whiates the WMS-III tell us
about memory changes with normal aging? Journdédeofnternational
Neuropsychological Society, 9, 89-96.

Book:
Lezak, M.D., Howieson, D.B., & Loring, D.W. (2004).
Neuropsychological Assessment. New York: Oxfordvérsity Press

Book Chapter:

Knopman, D. & Selnes, O. (2003). Neuropsychologipementia. In K.M.
Heilman & E.E.Valenstein (Ed.), Clinical Neuropsgttgy. New York: Oxford
University Press.

Report at a Scientific Meeting:

Rothi, L.J.G. (2003, February) Use-dependent legrand neural plasticity: A
revision of the pessimism surrounding neurorehiatidin. International
Neuropsychological Society, Honolulu, Hawaii.

Manual, Diagnostic Scheme, etc.:
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Mental Disorders (4th ed.). Washington, DC: Amarmi&sychiatric Association
Press.

Proofs

The publisher reserves the right to copyedit manijisc

The corresponding author will receive pdfs for fipeoofreading. These should be
checked and corrections returned within 2 daygogipt. The publisher reserves
the right to charge authors for excessive corraaiionontypographical errors.

Offprints and PDF Files

The corresponding author will receive a free pdiisTpdf can also be mounted on
the authors’ web pages. Offprints must be ordereennpage proofs are returned.
The offprint order form with the price list will b&ent with page proofs.
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Appendix 2.2 — DSM-IV Criteria for Posttraumatic Stress Disorder (309.81)

A) The person has been exposed to a traumatic eveutiah both of the
following have been present:

(1) the person experienced, witnessed, or was @ot@d with an event or events
that involved actual or threatened death or serilgusy, or a threat to the physical
integrity of self or others (2) the person's reggomvolved intense fear,
helplessness, or horra¥iote: In children, this may be expressed instead by
disorganized or agitated behaviour.

B) The traumatic event is persistently re-experiencaxhe (or more) of the
following ways:

(1) recurrent and intrusive distressing recollewtiof the event, including images,
thoughts, or perceptionslote: In young children, repetitive play may occur in
which themes or aspects of the trauma are expressed

(2) recurrent distressing dreams of the evote: In children, there may be
frightening dreams without recognizable content.

(3) acting or feeling as if the traumatic event@vezcurring (includes a sense of
reliving the experience, illusions, hallucinatioaad dissociative flashback
episodes, including those that occur upon awakeminghen intoxicated)Note:
In young children, trauma-specific re-enactment megur.

(4) intense psychological distress at exposurateymal or external cues that
symbolize or resemble an aspect of the traumagatev

(5) physiological reactivity on exposure to intdroaexternal cues that symbolize
or resemble an aspect of the traumatic event.

C) Persistent avoidance of stimuli associated wighttauma and numbing of
general responsiveness (not present before the#aas indicated by three (or
more) of the following:

(1) efforts to avoid thoughts, feelings, or cone¢ians associated with the trauma

(2) efforts to avoid activities, places, or peoiplat arouse recollections of the
trauma

(3) inability to recall an important aspect of theuma
(4) markedly diminished interest or participationsignificant activities
(5) feeling of detachment or estrangement fromrsthe

(6) restricted range of affect (e.g., unable toehlaving feelings)
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(7) sense of a foreshortened future (e.g., doesxuct to have a career, marriage,
children, or a normal life span)

D) Persistent symptoms of increased arousal (not présdéore the 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) hypervigilance

(5) exaggerated startle response

D) Duration of the disturbance (symptoms in Crit&jaC, and D) is more than one
month.

F) The disturbance causes clinically significantreis$ or impairment in social,
occupational, or other important areas of functigni

Specify if
Acute: if duration of symptoms is less than 3 months.
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 2.3 - Quality Criteria Rating Scale

1) Assessment of PTSD:
Structured interview with clinical judgement (edRS) 3 points
Structured interview without clinical judgement paints

Self-report questionnaire 1 point

2) Criteria for TBI severity:

PTA assessed formally (interview/questionnaire) polts
PTA assessment informal or unclear, or duratiob@f 2 points
GCS only 1 point

3) Outcome measures are clearly defined and rieldatee aims of the study:

Measures clear and related to aims 2 points
Description of symptom profile only 1 point
Measures unclear or unrelated to aims 0 points

4) Sample size was justified:

Power calculation was conducted 2 points
Limitations of sample size acknowledged 1 point
No justification of sample size 0 points

5) Study type:

Matched control group 3 points

Unmatched groups 2 points

Groups defined after assessment 1 point
Uncontrolled group 1 point

6) Confounding variables accounted for (time simgary/type of
trauma/previous head injury/current psychiatriatm@ent/previous trauma):

3 or more confounding variables accounted for oiRts
1- 2 confounding variables accounted for 1 point
No confounding variables accounted for 0 points

7) The study indicates how many of the people askeake part did so:

Opt-in rates are clear 1 point
No opt-in rates reported 0 points

8) The percentage of individuals who dropped ofibigethe study was completed
IS clear:

Drop-out rates clearly reported/not applicable point

Drop-out rates not reported 0 points
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9) The demographics of the sample population wepented
(eg age/gender/employment):

Clear reporting of demographics
Demographics not reported

10) Appropriate analysis of the data was conducted:

Analysis appropriate for data and aims
Analysis unsuitable to address aims or for data

11) Interpretation of analysis based on data pexvid

Interpretation based on reported data
Interpretation based on data other than that tegor

12) Study aims were addressed in discussion:

Discussion or results related to study aims
Discussion of results not related to study aims

Maximum score: 21
Minimum score: 3

Grading system:

75%+ A = high quality
60-74% B = moderate quality
50-59% C = low quality
0-49% D = poor quality
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Appendix 2.4 — SIGN 50 Grading SysteniSIGN 50: A guideline developer’s
handbook, Section 6: Forming guideline recommendaji

Levels of evidence
1++High quality meta analyses, systematic reviews©T® or RCTs with a

1+

very low risk of bias

Well conducted meta analyses, systematic revidM&CTs, or RCTs with
a low risk of bias

1 - Meta analyses, systematic reviews of RCTs,@Fffwith a high risk of

bias

2++High quality systematic reviews of case-control or cohort studies

2+

4

High quality case-control or cohort studies with a very low risk of confounding,
bias, or chance and a high probability that the relationship is causal

Well conducted case control or cohort studigh ailow risk of
confounding, bias, or chance and a moderate prityabiat the
relationship is causal

Case control or cohort studies with a high aékonfounding, bias, or
chance and a significant risk that the relationshipot causal

Non-analytic studies, e.g. case reports, casesser

Expert opinion

Grades of recommendation

A

At least one meta analysis, systematic review, or RCT rated as 1++, and
directly applicable to the target population; or

A systematic review of RCTs or a body of evidence consisting principally of
studies rated as 1+, directly applicable to the target population, and
demonstrating overall consistency of results

A body of evidence including studies rated as 2++, directly applicable to the
target population, and demonstrating overall consistency of results; or
Extrapolated evidence from studies rated as 1++ or 1+

A body of evidence including studies rated as 2+, directly applicable to the
target population and demonstrating overall consistency of results; or
Extrapolated evidence from studies rated as 2++

Evidence level 3 or 4; or
Extrapolated evidence from studies rated as 2+
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Appendix 3.1 - Submission guidelines for Major Resech Project Proposal:
Doctorate in Clinical Psychology Handbook 2006-2007

7.8.1 Major Research Project

In accordance with research governance prior wyicay out their Major Research
Project all trainees, as employees of the NHS ¢mtl&8nd) are required to submit
their application for ethical approval to theireehnt Research Ethics Committee.
Details of how to apply for ethics approval areiade at the following URL:
http:// www.corec.org.uk/applicants/index.htm akhdition, Research cannot be
carried out without Management approval. Advicéoohl processes on
management approval can be sought through locadres and Development
Departments. Trainees are unable to submit focaitlor management approval
until the Major Research Proposal must have beendity examined and passed
by the Research Director.

7.10 Major Research Proposal (including Dratft)
The Major Research Project Proposal should inclhddollowing headings.

1. Full title of project
2. Trainee Name, Research Supervisor, Field Sugmrand / or Local Lead
Investigator
3. Structured Abstract of Project (200 words max)
Background
Aims
Methods
Applications
3. Introduction
4. Aims and hypotheses
Aims
Hypotheses
5. Plan of Investigation
Participants
Inclusion and Exclusion Criteria
Recruitment Procedures
Measures
Design
Research Procedures
Justification of sample size
Settings and Equipment
Data Analysis
6. Health and Safety Issues
Researcher Safety Issues
Participant Safety Issues
7. Ethical Issues
8. Financial Issues
Equipment costs etc
9. Timetable
10. Practical Applications
11. Ethical and Management Approval Submissions
12. References
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Appendix 4.1 — Requirements for Submission to Joura of Traumatic Stress

Instructions to Contributors
1. The Journal of Traumatic Stress accepts submission of manuscripts online at:

http://mc.manuscriptcentral.com/jots

Information about how to create an account or submit a manuscript may be found online in the "Get Help
Now" menu. Personal assistance also is available by calling 434-817-2040, x167.

Please note: This journal does not accept Microsoft WORD 2007 documents at this time. Please use
WORD’s “Save As” option to save your document as an older (.doc) file type.

2. Three paper formats are accepted. All word counts should include references, tables, and figures.
Regular articles (no longer than 6,000 words) are theoretical articles, full research studies, and reviews.
Purely descriptive articles are rarely accepted. In special circumstances, the editors will consider longer
manuscripts (up to 7,500 words)that describe complex studies. Authors are requested to seek special
consideration prior to submitting manuscripts longer than 6,000 words. Brief reports (2,500 words) are for
pilot studies or uncontrolled trials of an intervention, case sudies that cover a new area, preliminary data on
a new problem or population, condensed findings from a study that does not merit a full article, or
methodologically oriented papers that replicate findings in new populations or report preliminary data on
new instruments. Commentaries (1,000 words or less) cover responses to previously published articles or,
occasionally, essays on a professional or scientific topic of general interest. Response commentaries,
submitted no later than 8 weeks after the original article is published (12 weeks if outside the U.S.), must
be content-directed and use tactful language. The original author is given the opportunity to respond to
accepted commentaries.

3. The Journal follows the style recommendations of the 2001 Publication Manual of the American
Psychological Association (APA; Fifth Edition), with exceptions indicated below. Contributors should refer
to this publication when preparing a manuscript for submission. Manuscripts should use nonsexist
language. Type double-spaced on one side of 8.5 X 11 inch or A4 white paper using 1-inch margins on all
sides and a font no smaller than 12-point.

4. The Journal uses a policy of unmasked review. Author identities are known to reviewers; reviewer
identities are not known to authors or other reviewers. During the submission process, authors may
request that specific individuals not be selected as reviewers; the names of preferred reviewers also may
be provided. Authors may request blind review by contacting jots@dartmouth.edu prior to submission in
order to provide justification and obtain further instructions.

5. The title page should include the title of the article, author's name (no degrees), author’s affiliation,
acknowledgments, and suggested running head. The affiliation should comprise the department, institution
(usually university or company), city and state (or nation) and should be typed as a footnote to the author’s
name. The suggested running head should be less than 80 characters (including spaces) and should
comprise the article title or an abbreviated version thereof. Also include the word count, the complete
mailing address, telephone and fax numbers, and e-mail address for the corresponding author during the
review process, and, if different, a name and address to appear in the article footnotes for correspondence
after publication.

6. An abstract is to be provided, no longer than 120 words.

7. Reports of randomized clinical trials should include a flow diagram and a completed CONSORT
checklist (available at http://consort-statement.org/Downloads/download.htm). The checklist should be
designated as a "Supplementary file not for review" during the online submission process. As of 2007, the
Journal of Traumatic Stress now follows CONSORT Guidelines for the reporting of randomized clinical
trials. Please visit http://consort-statement.org for information about the consort standards and to download
necessary forms.

8. Format references in APA style and list them alphabetically at the end of the text. Refer to them in the
text by name and year in parentheses. In the text, all authors’ names must be given for the first citation
(unless six or more authors), while the first author’'s name, followed by et al., should be used in subsequent
citations.

Journal Article

Friedrich, W.N., Urquiza, A.J., & Beilke, R.L. (1986). Behavior problems in sexually abused young children.
Journal of Pediatric Psychology, 11, 47-57.

119



Book
Kelly, J.A. (1983). Treating child-abusive families: Intervention based on skills-training principles. New
York: Plenum Press.

Book Chapter

Feindler, E.L., & Fremouw, W.J. (1983). Stress inoculation training for adolescent anger problems. In D.
Meichenbaum & M.W. Jaremko (Eds.), Stress reduction and prevention (pp. 451-485). New York: Plenum
Press.

9. Tables and figures should be formatted in APA style. Count each full-page table or figure as 200 words
and each half-page table or figure as 100 words. Tables should be numbered (with Arabic numerals) and
referred to by number in the text. Each table should be typed on a separate page. Only black and white
tables and figures will be accepted (no color). Figures should be in Word, TIFF, or EPS format.

10. Footnotes should be avoided. When their use is absolutely necessary, footnotes should be formatted in
APA style.

11. Submission is a representation that the manuscript has not been published previously and is not
currently under consideration for publication elsewhere. A statement transferring copyright from the authors
(or their employers, if they hold the copyright) to the International Society for Traumatic Stress Studies will
be required before the manuscript can be accepted for publication. The Editor will supply the necessary
forms for this transfer. Such a written transfer of copyright, which previously was assumed to be implicit in
the act of submitting a manuscript, is necessary under the U.S. Copyright Law in order for the publisher to
carry through the dissemination of research results and reviews as widely and effectively as possible.

12. The journal makes no page charges. Reprints are available to authors, and order forms with the
current price schedule are sent with proofs.

Permission requests and other permission inquiries should be addressed to the Permissions Department,
c/o John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ 07030-5774.; Tel. 201-748-6011;
http://www.wiley.com/go/permissions.
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Appendix 4.2 — DSM-IV Criteria for Posttraumatic Stress Disorder (309.81)

A) The person has been exposed to a traumatic eveutiah both of the
following have been present:

(1) the person experienced, witnessed, or was @ot@d with an event or events
that involved actual or threatened death or serilgusy, or a threat to the physical
integrity of self or others (2) the person's reggomvolved intense fear,
helplessness, or horra¥iote: In children, this may be expressed instead by
disorganized or agitated behaviour.

B) The traumatic event is persistently re-experiencaxhe (or more) of the
following ways:

(1) recurrent and intrusive distressing recollewtiof the event, including images,
thoughts, or perceptionslote: In young children, repetitive play may occur in
which themes or aspects of the trauma are expressed

(2) recurrent distressing dreams of the evote: In children, there may be
frightening dreams without recognizable content.

(3) acting or feeling as if the traumatic event@vezcurring (includes a sense of
reliving the experience, illusions, hallucinatioaad dissociative flashback
episodes, including those that occur upon awakeminghen intoxicated)Note:
In young children, trauma-specific re-enactment megur.

(4) intense psychological distress at exposurateymal or external cues that
symbolize or resemble an aspect of the traumagatev

(5) physiological reactivity on exposure to intdroaexternal cues that symbolize
or resemble an aspect of the traumatic event.

C) Persistent avoidance of stimuli associated wighttauma and numbing of
general responsiveness (not present before the#aas indicated by three (or
more) of the following:

(1) efforts to avoid thoughts, feelings, or cone¢ians associated with the trauma

(2) efforts to avoid activities, places, or peoiplat arouse recollections of the
trauma

(3) inability to recall an important aspect of theuma
(4) markedly diminished interest or participationsignificant activities
(5) feeling of detachment or estrangement fromrsthe

(6) restricted range of affect (e.g., unable toehlaving feelings)
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(7) sense of a foreshortened future (e.g., doesxuct to have a career, marriage,
children, or a normal life span)

D) Persistent symptoms of increased arousal (not présdéore the 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) hypervigilance

(5) exaggerated startle response

D) Duration of the disturbance (symptoms in Crit&jaC, and D) is more than one
month.

F) The disturbance causes clinically significantreis$ or impairment in social,
occupational, or other important areas of functigni

Specify if
Acute: if duration of symptoms is less than 3 months.
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 4.3 — Details of Recruitment

As detailed in the Method section, a total of 18dividuals were invited to take
part in the study. Fifty individuals consented &fiihg part, amounting to a 27%
response rate. Of these 50 individuals only 21 wecruited to the study, giving an
overall recruitment rate of 11.4%. The difficulti@srecruiting from this population

and the strategies employed to overcome theseulifBs are outlined below.

Recruitment Difficulties

A number of individuals who consented to takingtpeere uncontactable by the
telephone numbers they provided. On two occasibiss was due to a sudden
change of address. The majority of people who aueseto take part agreed to
arrange an interview time. However attendance ratese poor, with 55% of
appointments being unattended. Only one individuab did not attend their first
appointment subsequently attended a further appemi Most participants
contacted following a missed appointment requestedurther appointment.
Reasons for missing the appointment included farggthaving to do something
else suddenly (such as help out a relative or djieand having a lot of stressful
events occurring in their lives at present (eg meddappointments, organising
benefits, legal proceedings). A few individuals #esffered more than three
appointments without attending any, but insisteat they wanted to take part in

the study.

Strategies Employed

All participants were sent a letter detailing thed, date and location of their
appointment along with directions. Additionally thesearcher telephoned them
either the day before or the day of their appoimim® remind them of the
appointment. Travel expenses were offered andggaatits who appeared to be
struggling with many other stresses were offerédxato bring them to and from
the appointment. Flexibility in appointment timesdadays was necessary to

accommodate other commitments.
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While these strategies were not always successfidring travel expenses and
taxis was fundamental in achieving the recruitmanthose individuals who did
participate as was reminding them of their appoeérttrand providing clear details
in writing. Future studies hoping to recruit indluals who have suffered a head
injury would be advised to follow similar procedsiréo enable participants to
contribute to research. Additionally, it should éepected that many participants
will not attend their appointments and thereforeruging should focus on
establishing a large pool of potential participartsvould be advisable to avoid
offering numerous appointments as it became appdtet individuals were
unlikely to attend after missing the first appoietmh Consideration should be
given to a limit being set on the number of appuoents offered to one individual

to reduce time spent by the researcher arrangiagamded appointments.
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Appendix 4.5 - Traumatic Memory Inventory

TRAUMATIC MEMORY INVENTORY

Patient name Patient ID#
Interviewer Date of interview___/___ [
DES Score PDEQ Score

PART |: TRAUMATIC MEMORY
I INTRODUCTION

1) Age
2)Sex __ Male ___Female

Indicate age(s) of trauma(s) on the timeline below

BIRTH NOW
Type of trauma(s)

__Sexual abuse/assault __Injured/killed someone

__Pnysical abusefassault __Combat

__Accident __Imprisonment/torture

__Witness death __Emotional abuse

__Natural disaster __Death of child

__Being injured (as the trauma) __Other (Specify)

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

s Focus on the memories for this trauma for the entire interview.

4) Age of onset of trauma
8} Total duration of trauma (put X for one-time event)

6) If interpersonal violence is involved, relationship to perpetrator

1) father ___8) family *friend”
__2) stepfather/mother’s boyfriend __9) teacher or priest
__3) grandfather __10) stranger

__4) brother __11) spouse

__5) other male relative __12) acquaintance
__6) mother __13) other (Specify

)

__7) other female relative

Total number of perpetrators
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Il. HISTORY OF MEMORY (write narrative of memory here and on the opposite blank page; be sure lo
include the information necessary to answer the following questions):

7) Have you always known that this trauma happened to you?
(Was there a time that you had no recollection that these things ever happened to you?)

0 1 2 3
no recoliection Lo > always known
at times what had happened

= If answer is 3, skip to question #10

8) How have you remembered the event(s) over time ?
__1) always had memories, but did not think of events as trauma
__2) atways had some memories, but details were filled in later
—_3) had period of complete amnesia, now have clear memories
__4) had complete amnesia, filled in some blanks, but missing pieces remain
__5) have fragments of memories, but no coherent picture of what happened
__6) have no clear memories, but feelings, or other evidence makes me believe that | was
traumatized

9) Under what circumstances did forgotten memories come up 7
__1) refated to anniversary
__2) related to emotions having to do with the trauma (such as intimacy, trust, power, fear,
anger)
__3) related to sensory reminders (eg sounds, sights, smells, etc)
__4) retrieved in talking therapy
__5) retrieved in altered state of consciousness (hypnosis, meditation, drugs}
__6) spontaneaus (no awareness of precipitants)
__7) other (specify)
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Hl. Awareness of Memories
10) How have you remembered the event{s)?
Initially

When you first became aware of what had happened, how was the memory registered in your mind?
(Listen for patient's report first, then probe for specific details, ie What did you see?)

— (% As visual imagas (What did you see?) c

__{X) As physical sensations (kinesthetic) (What did you feei?)

—(X) As smelis (Otfactory) (What did you smell?)

___ (%) As sounds (Auditory) (What did you hear?)

— (X) As intense emaotions (Affective) (How did you feel?)

— (X) Al of them together (Did you see, feel, smeli, and hear at the same time?),

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

¥Wnen you were most haunted b

y the memories, how was the memory registered in your mind? ({Listen
for patient’s report

first, then probe for specific details, ie What did you see?)

— (%) As visual images (What did you see?)

—_ (X) As physical sensations (kinesthetic) (What did you feel?)

— (X} As smells (Olfactory) (What did you smeli?)

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

__{X) As intense emotions {Affective) (How did you feel?)

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

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

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

___{X) As visual images (What do you see?)

___ (%) As physical sensations (kinesthetic) (What do you feei?)

___(X) As smelis (Qlfactory) (What do you smell?)

___(X) As sounds (Auditory) (What do you hear?)

___(X) As intense emotions (Affective) (How do you feel?)

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

___ [X) As a story (Narative) (Are you capable of tefiing other people what had happened?)

How long did it take before you could talk to someone else about what had happenedin a
coherent fashion 7

___ immediately ___lesthan a day
__ less than a week ___less than a month
___ | still cannot tell the whote story of what happened

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

___ immediately ___les than a day

___less than a week ___less than a month
___ I still cannot tell the whole story of what happened without getting intense feelings or sensations
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11) FLASHBACKS
A. Do you have flashbacks in which the event{s) comes back as if it were happening ali
over again (while you are awake} ?

__1) yes, cumently
_.2) used to, no longer
_3)no

& skip to 12 if no flashbacks at all

B. If yes, does the entire event come back, or only parts of it (ie. just the smell, sound or
the hand of the perpetrator)?

1) entire trauma
__2) fragments
__3)both

= Compilete next question only if the flashbacks are fragments of the trauma

C. If fragments, does the event come back as (check all that apply):

1) visual (as images)

__2) Tactiie/kinesthetic (physical sensations)
.3) Offactory (smells)

__4) Auditory (sounds)

_5) Affective (emotions)

__6) All of them together

__7) As a story (narrative)}

e )
)'Q{ 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, etc) of the trauma
come to mind without your wanting them to?

» A__Q never
__1) daily
_.2) 2-4hwk
__3) weekly
__4) monthly
__5) less than once a month
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B. Longest intrusion free period
__1) more than a week
__2) more than a month
_..3) more than a year

13) CURRENT TRIGGERS
What sort of things trigger memories of the event ?

__1) anniversaries

__2) being upset with people

.3} people being upset with me

___4) other emotions

_.5) sensory reminders (such as sounds, sights, smells)

_6) being touched in certain ways

__1) intalking therapy

.5} relived in altered state of consciousness (hypniosis, mediation, drugs)
__9) getting off alcohol or drugs

_10) spontaneous (no awareness of precipitants)

__11) other (specify)
__12) nothing triggers memories

14) NIGHTMARES
Do you have nightmares about the trauma ?

1) yes, currently
__2) used to, but have not had them in 3 months
_Jno

if yes, are they :
_..1) Dreamlike (bizarre, illogical)
2) Lifelike: exact representations of some aspect of the trauma- no admixture of other elements
___a) replay of entire trauma
__b) fragments (sights, smells, feelings, etc)
3) Combination of dreamiike and lifelike

15) If you have both nightmares and flashbacks, do they have the same content?
__1)same
__2) different
__3) do not have both

if answer is 2, how are they different?
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I¥. CONTROL AND MASTERY
18) ¥¥hat do you do to control the intrusive memories ?

inpast(X)  currently (X)
1) eating
2) taking with people
3) aicohol or drugs (which ones)
4) work, keeping busy
5) cleaning
6) religion
7) being with friends
8) music
) therapy {what sort)
10} seif harm (how)
11) sex
12) sleeping
13) television
14) other
15) nothing helps to control the memories

e

N T T O O O O

17) Interviewer
A On the basis of subject’s narrative rate for:
__1) Significant functional impairment in effort to avoid re-exposure
__2) Avoids exposure, but no significant effects on occupational or interpersonal functioning
__3) Find self in situations reminiscent of trauma, but unaware of setting it up
__4) Attracted to trauma-related feelings, thoughts or actions.
B. On the basis of subject’'s narrative, rate cohesiveness of narrative:

0 1 2 3
Least cohesive <—> Most Cohesive

V. ACCURACY AND CONFIRMATION
Use this scale for question #18 through #19

6o 1 2 3
Not at all <—> Completely

18) Do you think that your perceptions of the event(s) have changed over time (ie the role in the

trauma or the extent of the trauma)?
0123

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

a} time 0123
b} place 0123
c) person 0123
d) events 0123

20) Have you ever checked out what you remember with others 7

__1) Not tried to confirm

__2) Disconfirmed by others only

___3) No confirmation, but no alternative versions are offered by other potential witnesses
(what

__4) Others who knew subject at time of trauma support subject and BELIEVE itis true
__5) Clear confirmatory evidence
(what

__6) Adult trauma; No delayed memories, issue of confirmation not relevant
__7)Other

Interviewer’s comments about reliability of information
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Appendix 4.5 - Additional data collected from TMI

Six participants (28.5%) described integrated méssasf the trauma, indicated by
all details recalled occurring together rather tisaparately. Of these three met
diagnostic criteria for PTSD on the PDS and on¢henCAPS. Two had sustained

a mild TBI, three had sustained a moderate TBlarela severe TBI.

Seven participants (33.3%) were able to give aatigg account of the event,
indicated by the ability to describe the events/tbeuld recall ‘like a story’. Of
these three met diagnostic criteria for PTSD onRB& and one on the CAPS. Six
had sustained a mild TBI, three a moderate TBl@mela severe TBI.

Thirteen participants (61.9%) had received infororatabout their injury from a
third party after the event. Of these five met dasgjic criteria for PTSD on the
PDS and three on the CAPS. Of the thirteen, se¥818%) received details of the
event itself from witnesses who had observed tlene\Of these seven, three met
diagnostic criteria for PTSD on the PDS and onGA@S.

These data are presented in Table 1.
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Table 1 — TMI additional data

PTSD PTSD Integrated Narrative " Barty Details During
PDS CAPS  Memory Account Confirmation Trauma

Participant/Severity of TBI

1- Sev )

2 - Sev °

3 — Mild

4 - Mild ) ° °
5 - Mod ° ° °

6 — Mod . . ° °
7 — Sev °

8 — Mod ° ° ° °
9 — Mod ) ) ) ) ° °
10 - Mild ° . °

11 - Sev

12 — Sev [ ° ° °

13 - Sev ° )

14 - Sev

15 - Sev ° ° ° °
16 — Mild ) °

17 — Sev ° )

18 - Sev

19 - Sev

20 — Sev . °
21 - Sev
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Appendix 4.6 — Participant Information Sheet and Casent Form

PARTICIPANT INFORMATION SHEET

Study on stress symptoms after head injury

Introduction

You are invited to take part in a research study th being carried out by the
University of Glasgow. Before you decide, it is ionfant for you to understand
why the research is being done and what is involRbelase take time to read the
following carefully and discuss it with friends, laBves and any medical
professionals you have contact with if you wish. yibu would like more
information or if there is anything that is notaiglease ask us.

What is the purpose of the study?

We would like to know more about how people devedtqess symptoms after a
head injury (for example a knock to the head) s the can better help people
with these problems

Why have | been chosen?

The people who have been invited to take part Bradalts who experienced a
head injury at least 3 months ago. We will not knelaether the people invited to
take part have any symptoms of stress until we ltarged out the study with
them.

Do | have to take part?
No. You can refuse to take part in this study novatoany time during the study.
Your treatment will not be affected in any way.

How do | agree to take part?

If you want to take part you should fill in the émsed consent form, sign it and
return it in the envelope provided. | will teleptgoyou or write to you within two
weeks of receiving the consent form to set up & fion you to meet and take part.

What will happen to me if | take part?

You will have to travel to an agreed place, whishriost likely to be a clinic you
have attended already. | will be able to give ylo& money back for taxi fares to
and from the clinic, if you keep the receipt. Whayu arrive, | will go over the

information in this sheet and make sure you undadstvhat will happen. You will

complete somguestionnaires about your mood, about stress syngptabout your

memory of the event in which you had your headrnjand also about your
memory in general. | will go over all of the questiaires with you.

When completing the questions about your memoryoalr head injury we will
measure your heart rate and also how much you ramuend by placing avatch
on each of your wrists. We realise that your menumfryhe head injury may be
limited. You will also be asked to wear a strapuagh your chest to measure your
heart rate. You will be given the opportunity ta phis on in private if you prefer.
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You can wear your clothes on top of the strap. Whele study will last for around
an hour and a half. You can have regular breakisgltiis time.

Do you need any other information about me?
The researcher would also like to look at the madiecords of your head injury.
This is to get some information about how severng ygury was.

Will my taking part in the study be kept confidential?
Your identity and personal information will be colefely confidential and known
only to Lindsay Smith and Professor McMillan.

Who is organising and paying for the research?

Lindsay Smith from the University of Glasgow is anjsing the research,
supervised by Professor TM McMillan, at the Univigref Glasgow. The study is
funded by NHS Greater Glasgow.

Contact for Further Information

If you have any questions about the study pleas¢act Lindsay Smith on 0141
211 0694.

Thank you for your time and co-operation.

23 August 2006 :Version 2
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Lindsay Smith
0141-211-0694

Participant Consent Form
Study on Stress Symptoms after head injury

Please Tick:

Have you read the information sheet?
Have you received enough information about they&tud
Have you had opportunity to ask questions andgoudis the study?
Do you have any unanswered questions about thgtud
Do you understand that you are free to withdrawnftbe study...

at any time?

without having to give a reason?

and without affecting future NHS care?
Do you agree to being contacted by telephone?

Do you agree to the researcher accessing meditsd about
your head injury?

Do you agree to take part in the study?
If you are agreeing to take part, do you agredeéaésearcher

writing to your GP and your clinician at the heagliry clinic to
let them know?

Continued on next page, please turn over...
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[]

[]
[]

[]

[]

[]

[]

NO
[]
[]
[]
[]
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[]



Participant signature: .............ccocooiiii i Date...............

Name in Block Letters: ......ooovvviiiiiiiiiiiienen,

Witness signature: ..........cooviii i veiiiie e, Date..............

Name in Block Letters: ......ooovvvviiiiiiciiien,

If you agree to take part in the study, | will cacityou by telephone to arrange an
appointment time and date. Please write down tlepliene number you would like her to
contact you on:

Preferred contact telephone number ... e e

If you have no telephone, | will write to you widim appointment date. Please write down
the address you would like me to write to:

Preferred contact address:

Version2:
23/08/2006
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Appendix 4.7 — Ethical Approval
Primary Care Division

Divisional Headquarters
Gartnavel Royal Hospital

1055 Great Western Road ; 7
GLASGOW G12 0XH Greater
Telephone 0141 211 3600 Gla sgow

www.nhsgg.org.uk

Miss Lindsay Smith Date . 24 November 2006

Trainee Clinical Psychologist Your Ref

University of Glasgow Our Ref

Psychological Medicine

Gartnavel Royal Hospital Direct line 0141 211 3824

1055 Great Western Road, Glasgow Fax 0141 211 3814

G12 0XH E-mail Liz.Jamieson@gartnavel

glacomen.scot.nhs.uk

Dear Miss Smith

Full title of study: The role of memory for trauma in the development of
post-traumatic stress disorder (PTSD) following traumatic
brain injury.

REC reference number: 06/S0701/81

Thank you for your email of 14 November 2008, responding to the Committee’s request for
further information on the above research.

The further information has been considered on behalf of the Committee by the Chair.
Confirmation of ethical opinion
On behalf of the Committee, | am pleased to confirm a favourable ethical opinion for the
above research on the basis described in the application form, protocol and supporting
documentation as revised.

* Ethical review of research sites
The favourable opinion applies to the research sites listed on the attached form.

Conditions of approval

The favouvrable opinion is given provided that you comply with the conditions set out in the
attached document. You are advised to study the conditions carefully.

Approved documents

The final list of documents reviewed and approved by the Commiittee is as follows;

sl R S ) Version  |Date 7
Application 29 June 2006
Application two 23 August 2006
Application : 23 October 2006
Investigator CV 29 June 2006
Protocol 2

‘!,;/‘ Rt
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06/S0701/81

Letter of invitation to participant tw0 23 August 2006
Letter of invitation to participant 29 June 2006
GP/Consultant Information Sheets 29 June 2006
GP/Consultant Information Sheets 3 23 October 2006
Participant Information Sheet: Professional two 23 August 2006
Participant Information Sheet two 23 August 2006
Participant Information Sheet 28 June 2006
Participant Consent Form 29 June 2006
Participant Consent Form two 23 August 2006
Response to Request for Further Information 23 October 2006
Response to Request for Further Information 14 November 2006
Response to Request for Further Information 23 August 2006
Supervisor GV 29 June 2006

Research governance approval

The study should not commence at any NHS site until the local Principal Investigator has -
obtained final research governance approval from the R&D Department for the relevant NHS

care organisation.

Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for
Research Ethics Committees (July 2001) and complies fully with the Standard Operating
Procedures for Research Ethics Committees in the UK.

| 06/50701/81

With the Committee’s best wishes for the success of this project

Yours sincerely

Liz Jamieson

Please quote this number on all correspondence

Research Ethics Committee Co-ordinator on behalf of Dr Paul Fleming, Chair

Enclosures:

Copy to:

Standard approval condition
Site approval form

Development Department
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Appendix 5.1 — Submission guidelines for Single Nr&posal: Doctorate in
Clinical Psychology Handbook 2006-2007

7.14 Single N Proposal (Evidence Based Practitjoner

The explicit purpose of the Single N Research Eration is to assess
competency in the ability to design recognised|sitgse methodology. In
previous years, trainees selected a suitable caseany point in training, and
implemented a single case methodology with thaepgtwhich was then included
in the final thesis submitted in July of the thyehr.

However, recent changes in NHS research goverramtethics have severely
limited what trainees are able to do within thismmnation format. Any practice
considered to deviate from routine clinical praetioust now be submitted for
ethical approval. This has made conducting singte aesign within the Doctorate
Programme time scale largely unviable. Increasitiygyefore, trainees have
become restricted to monitoring treatment phasiesg tailored patient centred
measures, which does not allow the key competentite single N experimental
study to be properly assessed.

Therefore, a change to curriculum has been intredutrainees now are required
to submit a single case experimental design reBgaaposal. This must outline a
single case based on a case seen during placeattbayygh the intervention need
not actually be implemented. Trainees are not thexeequired to deliver the
single N case design with that patient, merelydsigh it. This new format allows
better assessment of single N competencies whaisglyesponsive to the changing
requirements of NHS clinical governance, reseamstehance and ethics.

As before, the Single Subject Research Study sHmildesigned to address an area
of conceptual and/or clinical importance. It mustlieess a hypothesis or answer a
guestion, and it must be presented in the confetkiecavailable published
literature. Trainees are urged to consider oppdrésnfor selection of the single N
research proposal during any clinical placemengé fEmge of appropriate
methodologies includes single case designs incatipgrprocedures for
experimental control (e.g. reversal phases, meltyalseline measurement), and
time series analyses. Appropriate quantitative mressents must be detailed in the
proposal and, where appropriate, statistical prosdand tests outlined.
Qualitative proposals may also be acceptable pmayicecognised procedures are
described, and recognised methods for analyseprasdntation qualitative data
outlined. Simple narrative case presentation amdninolled case study proposals
will not be acceptable.

In order to protect the anonymity of the subjecs issential that all identifying
information is removed from the proposal prior tegentation for examination
purposes. Furthermore, only the abstract from ithges Case Research Proposal
should be bound into the Research Portfolio arglrthist be similarly anonymised.
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The proposal should adhere to the following braadft:

~NOoO QOO TOY OISO T AWNE

. Title

. Abstract

. Relevant theoretical and clinical literature
. Case description

. Brief background

. Presenting Problems

. Theoretical Formulation
. Hypotheses

. Methodology

. Design

. Measures

. Procedures

. Data Analysis

. Ethical Issues

. Practical Applications.
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Appendix 5.2 — DSM-1V Diagnostic Criteria for Conveasion Disorder (300.11)

A)

B)

C)

D)

E)

F)

G)

One or more symptoms or deficits affecting vaarg motor or sensory
function suggest a neurologic or other general oadiondition.

Psychological factors are judged to be assatiatéh symptom or deficit
because initiation or exacerbation of symptom dicdeis preceded by
conflicts or other stressors.

The symptom or deficit is not intentionally pumed or feigned (as in
factitious disorder or malingering).

The symptom or deficit cannot, after appropriateestigation, be fully
explained by a general medical condition or by theect effects of a
substance or as a culturally sanctioned behavioexperience.

The symptom or deficit causes clinically sigrafint distress or impairment
in social, occupational, or other important arebfunctioning or warrants
medical evaluation.

The symptom or deficit is not limited to pain sxual dysfunction, does
not occur exclusively during the course of somébsadisorder, and is not
better accounted for by another mental disorder.

The type of symptom or deficit should be spedifias follows: (1) with

motor symptom or deficit, (2) with sensory symptemdeficit, (3) with
seizure or convulsions, or (4) with mixed preseaiat
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