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Questioning the Link Between PTSD and Cognitive
Dysfunction

Angela Danckwertsh2 and Janet Leathent

Posttraumatic stress disorder (PTSD) has been linked with impairment in cognitive functioning, but
anomalies appear to arise on several levels, masking the true nature of the relationship. On one level,
there is a blurring of the emotional and physical causes of cognitive dysfunction, especially with
memory problems that are similar to those due to neurological disorders. At other levels, problems
are evident due to issues such as overgeneralizing from specific populations to the general population,
and the use of narrow-focused neuropsychological assessment instruments that neither dissociate
among precise memory components nor relate to everyday situations. In this review we highlight
methodological problems and concerns, and make suggestions to establish valid links between PTSD
and cognitive dysfunction.
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Posttraumatic Stress Disorder (PTSD) develops after ter close association with horrific events (e.g., Lindeman
aperson has been exposed to an extreme traumatic stressat al., 1996). As a rule of thumb 75% of the general popu-
such as a car accident, rape, natural disaster, violent, or terdation are likely to experience a traumatic experience that
rorist attack in which they or others were threatened with is capable of precipitating PTSD (Greetal., 1994), and
death or serious injury, and to which they responded with a quarter (25%) to a third (33%) of those exposed will go
fear, helplessness, or horror. The condition is a relatively on to develop PTSD symptoms (McCarreli al., 1997,
common and predictable psychological syndrome (Miller, Yehudaet al., 1992).

1999) and is characterised by a diagnostic triad consisting Research has found the most commonly reported
of reexperiencing of the trauma through intrusive mem- symptom is that of intrusive recollections or reexperi-
ories, avoidance behaviors, and heightened arousal. Theencing memories of the event through recurrent dreams
full symptom picture must have been present for more of the event, hallucinations, and dissociative flashbacks.
than 1 month and must also cause clinically significant These intrusive recollections are different from the re-
distress, or impairment in social, occupational, and other current intrusive thoughts experienced by in those with
areas of functioning (American Psychiatric Association Obsessive-Compulsive Disorder (OCD). Although OCD
[APA-TR], 2000). intrusive recollections are inappropriate and not related to

The psychological consequences of the events of an experienced traumatic event, PTSD recollections may
September 11th, 2001, highlighted PTSD as an increas-include intrusive thoughts, images, or perceptions, or act-
ingly important health issue worldwide, and in addition ing or feeling that the traumatic event is recurring, and are
established that more than those directly involved in the generally triggered automatically by cues relating to the
traumatic experience run the risk for PTSD sequelae. Sig- traumatic experience.
nificant others and professional helpers have also been The individual will also try to avoid stimuli asso-
shown to be susceptible to PTSD symptomatology af- ciated with the original trauma. Efforts to evade people,
places, feelings, thoughts, conversations, or participation
PN in activities that arouse recollections of the trauma are
Massey University, Auckland, New Zealand. .
2To whom correspondence should be addressed at School of Psychology,common' The person may feel numb, experience flat af-
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persistent signs of hypervigilance or increased arousal, ir- nondeclarative and declarative memory processes in
ritability or outbursts of anger, difficulty concentrating, different ways (Brewin, 2001). Implicit memory is not
and have difficulty in falling asleep (APA-TR, 2000). conscious. Instead, information may come to mind or in-
However, although lawyers and treating therapists fluence current behavior even when a person has no aware-
routinely assume that beneath PTSD symptoms the disor-ness or recollection of the prior occurrence. The litera-
der lurks, this is not necessarily always the case. Having ture suggests that implicit memory is related to automatic
a diagnosis according to strict DSM-IV-TR diagnosis and priming of trauma-related material and underlies fear con-
experiencing PTSD symptomatology are not necessarily ditioning or conditioned emotional responses, such as the
equivalent. For instance, most individuals in the general persistent intrusive reexperiencing of the traumatic event
population can easily see themselves as having symptomsn PTSD (Charneyet al, 1995; Elzinga and Bremner,
described in the DSM-IV-TR PTSD criteria B, C, and D, 2001). Even the most inconsequential of triggers, like a
at one time or anothawithout a definitive Criterion A door slamming, the crackle of thunder, or the sight of a per-
stressor. Included among possible precursors to potentialson in paramedic uniform, may evoke autonomic arousal,
PTSD symptomatology are experiences such as divorce,intrusive thoughts, and vivid images of the accident. There
failure to receive tenure, getting fired, loss of income or is substantial evidence that memories can be encoded out-
lifestyle, and being the brunt of chronic harassment. Any side awareness, that these memories can influence ongo-
of these traumatic experiences may predispose or con-ing emotions and behaviors (Hammggl,, 1999: Schacter
tribute to the development of PTSD symptoms. There et al, 1993). Studies that report those with PTSD show
needs to be some recognition of the possibility that some an attentional bias towards such threatening or trauma-
experience PTSD symptoms without full-blown Criterion related stimuli are demonstrating implicit memory pro-
A criteria, and PTSD symptoms are not specific to the cesses (e.g., Bryant and Harvey, 1997; McNally, 1997;
75% of the population who experience a true Criterion A Zeitlin and McNally, 1991). On the other hand, declara-
traumatic event. tive or explicit memory refers to the ability to remember
and reproduce events and memory related facts. This type
of memory is typically accompanied by conscious aware-
ness, is concerned with reduced memory functioning due
to impaired encoding or retrieval abilities, and is strongly
influenced by the degree of attention and organization, re-
flecting the importance of the depth of processing for set-
ting up memory structures that are accessible to retrieval.
The concept of memory is also frequently explained
on a continuum from short-term memory (STM) to long-
' term memory (LTM; Squire, 1986; 1992; Squire,
Knowlton, and Musen, 1993). The type of memory dis-
turbance in those with PTSD is concerned with impaired
memory functioning due to diminished encoding, stor-
age, and/or retrieval abilities, and refers to impairments
among the processes that are critical to achieving these
fundamental procedures successfully.

COGNITIVE FUNCTIONING

In addition to the emotional sequelae, and aside from
the intrusive memories of the past that intrude into the
present, disturbed cognitive functions in the form of
deficits in declarative memory (remembering events, facts
or lists), have been listed as an integral component of
PTSD since the inception of DSM criteriain 1980 (Pitman
1989).

Yet despite the acceptance of memory dysfunctions
as a symptom of PTSD, the specific nature of the re-
ported disturbances remains unclear. This paper highlights
pertinent inconsistencies and anomalies occurring at sev-
eral levels in the relationship between PTSD and cogni-
tive dysfunction (see Fig. 1), and offers suggestions for
clarifying that link. The paper is limited to studies us-
ing standard neuropsychological assessment instruments
and those focusing on intrusive memory for trauma-related
stimuli or autobiographical memory of the individual are
not examined.

SEVERITY OF PTSD SYMPTOMATOLOGY

There are two factors that are reported to greatly in-
fluence the severity of PTSD symptomatology. The firstis
the extent or gravity of the actual exposure to a stressful
MEMORY DISTINCTIONS event per se. For instance, a common trauma such as the

sudden unexpected death of a loved one carries a risk of

Itis important when discussing memory dysfunction 14.3% fortriggering PTSD (Breslat al, 1998). This can
in those with PTSD, that a distinction is made between be compared with the risk for PTSD to those exposed to
nondeclarative (sometimes termed implicit or procedural) extremely high stressful events such as combat, bombing,
and declarative (explicit) memory processes (Baddeley, or mass violence who can have incidences of PTSD as high
1995; Squire, 1992). This is because the disorder affectsas 20—-40% (Breslaet al., 1991; Davidson and Faribank,
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Fig. 1. Factors influencing the link between cognition and PTSD.

1993; McFarlane, 1989; Schneider and Levenson, 2002). Many also argue the case for PTSD after traumatic
Recent postconflict rates in Gaza, Cambodia, and Algeria, brain injury (TBI) where the event is often a relatively fre-
were estimated at 17.8, 28.4, and 37.4%, respectively (dequent occurrence (minor motor vehicle accident, assault)
Jonget al, 2001). and in cases where the survivor had coma and or extended
The second is the subjective severity of the exposure posttraumatic amnesia (PTA) and has no specific memory
to the stressful event, that is, the more that an event is per-for the event (e.g., Bryant, 2001). Cognitive problems may
ceived by the victim to be adverse, uncontrollable, and/or be compounded by the fact that there is often insufficient
unpredictable, the more likely itis to elicit higher levels of data to determine that the memory problem resulted from
PTSD (Blancharet al, 1995; Folkmaret al., 1986; Foy the supposed event and was not preexisting. The same
et al, 1984). These findings hold for combat situations holds for emotion. This highlights the importance of tak-
as well as for victims of traumatic experiences, such as ing into account the individual’s prior cognitive and emo-
rape, natural disasters, or terrorist attacks, and highlight tional functioning as well as conducting current cognitive
the importance of stressor severity and subjective appraisaland emotional assessments.
of the traumatic threat and/or danger (Jones and Barlow,
1990; van der Kolk, 1994). Although there is a clear link
between gravity and subjective severity of the traumatic SAMPLING AND METHODOLOGICAL
incident and PTSD symptomatology, itis unclear whether PROBLEMS
a similar link exists between the gravity of the actual ex-
posure to a stressful event, the subjective severity of the Generalizations are sometimes inappropriately made
incident, and severity of specific cognitive difficulties. It to the general population when sampling confounds have
is therefore important to delineate both the gravity (i.e., not been recognised. In the PTSD literature, this can oc-
stressor severity per se), and subjective severity of the trau-cur when sample size is small (e.g., Bremegal., 1993;
matic incident if true cognitive (dis)functioning of those Uddo et al, 1993; Yehudzet al., 1995) and/or specific,
with PTSD is to be explicated. for example, military and veterans populations that differ
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from civilian PTSD groups in that they tend to be older, rologic, anxiety, affective, schizophrenia spectrum, or sub-
predominantly male, and to have been traumatised by dif- stance use disorders predating the assault, but although
ferent events (Breslaet al, 1998; Kessleet al, 1995). results showed a clear trend towards lower performance
The latter issue is highlighted in Table I, where studies 1— by those with PTSD, these participants may have acquired
10 focus on PTSD-diagnosed military and war veterans, comorbid conditions posttrauma. This suggests that cog-
whereas studies 11-15 have been conducted on civiliannitive impairments in such studies should be interpreted
PTSD victims. The danger in not recognising these sam- cautiously, as the findings leave open the question as to
pling confounds is that findings from veteran’s studies whether deficits are attributable to PTSD per se or other
are generalized to civilian populations when the extent to uncontrolled factors.
which this is appropriate is unclear (Norris, 1992). Further, imaging techniques that have demonstrated
alterations in brain structures including the hippocampus
in long-term sufferers of mood disorders such as depres-
COMORBIDITY sion (Axelsonet al, 1993; Krishnaret al, 1991) high-
light the complex interplay between emotional and physi-
PTSD is associated with increased rates of Major cal states. Reports on the outcomes of neuropsychological
Depressive Disorder (MDD), Generalized Anxiety Disor- assessment of cognitive function in those with PTSD with-
der (GAD), Substance Related Disorders, Panic Disorder, out comorbid psychiatric difficulty is very limited (Everly
Agoraphobia, Obsessive-Compulsive Disorder, and Pho- and Horton, 1989; Gilbertsat al,, 1997; Goldsteiret al.,
bias (APA-TR, 2000, p. 465). Many prior studies have not 1987). Nevertheless, studies that have controlled for co-
utilized stringent criteria to exclude these and other po- morbid conditions have reported cognitive deficits sug-
tential comorbid confounds. Most of the research exam- gestingthat PTSD per se does contribute to observed group
ining the cognitive status of PTSD groups has been con- differences. Moreover, it has been suggested that the co-
ducted on groups with coexisting psychiatric conditions morbidity course-of-illness onset of PTSD may be dif-
(e.g., Barretet al,, 1996; Bremneet al,, 1995b; Gilet al,, ferent to other psychiatric conditions such as generalized
1990; Zalewsket al,, 1994), with as many as 80% ofthose anxiety disorder and past substance abuse. Despite the fact
diagnosed with PTSD likely to present in clinical settings that PTSD symptoms almost always surface soon after ex-
with one or more other psychiatric diagnoses (Zalewski posure to trauma, the mean onset of comorbid disorders
etal, 1994). The effect of depressed mood and other emo- usually occurs later than PTSD symptoms (Mellregal.,
tional conditions on neuropsychological functioning is 1992). Thus, identification of time lapsed since the origi-
well known (Parker, 1990; Synder and Nussbaum, 1999). nal trauma may be important to elucidating the cognitive
This means that neuropsychological complaints assessedleficits in those with PTSD.
in PTSD are likely to coexist with and be influenced by
features such as depression: markedly diminished inter-
est in activities, sleep difficulties, recurrent thoughts of BLURRING OF COGNITIVE DIFFICULTIES
death, and detachment from others (Karam, 1997; Kudler
et al, 1987; McFarlane, 1992), anxiety/panic disorders Cognitive difficulties associated with PTSD further
(Davidson, 1992; Hickling and Blanchard, 1992), and highlight the interplay between emotional and physical
substance abuse (Foy, 1992; Hoffman and Sasaki,states. Intrusive memoriesare a PTSD-specific set of “cog-
1997). nitive difficulties” that have an emotional basis, whereas
One of the few PTSD studies using nonveteran par- brain impairment causes a different set of cognitive diffi-
ticipants (Gilet al,, 1990), cognitive deficits inthe areas of  culties particularly with the acquisition of new memories.
visual and verbal memory and executive functioning were That is not to say that cognition cannot be compromised
reported, although there was no significant difference be- by emotional as well as physical factors. Indeed, intrusive
tween the PTSD group and a group of participants with a memories may be so crippling to the sufferer as to un-
variety of other psychiatric diagnoses. Therefore, itis not dermine normal cognitive tasks (Wolfe and Schlesinger,
clear if there are similarities or differences in the cognitive 1997). It is just that it is important to emphasise that the
deficits reported for those presenting with PTSD alone cognitive difficulties referred to in most of the studies pur-
and those presenting with PTSD and at least one otherporting to examine the cognition/ PTSD link are those
psychiatric complaint such as depression, anxiety/panic involving acquisition and recall in the cognitive domains
disorder, or substance abuse. Jenlkahal. (1998, 2000) of attention, learning, memory, information processing,
included in their exclusionary criteriathe existence of neu- and higher executive function. Accordingly, care should



225

Cognitive Function After PTSD

sainseaw [ uo € dnois g pue T sdnoio
sainseaw |[e uo z pue T sdnoio SN

ewnen
0} JUBAS|SIUOU PUE JUBAS|SJ UoITewIojul

1SOM
Bujuonouny aAnNdex3

1IAD

sueialan Ayiesy Ge8'T (€
asnge ajuelsqgns

Jo/pue ‘avo ‘adin

1424 yum suelslen asld 8zt (2

S|IYjS JoloW ‘[ereds-SIA ‘UONUSHY dSNAe douelsgns Jo/pue

d-SIVW
aouab|u|

Ran/ive)
|[edal pakelap

‘9oudlaplalul aAnoeosal ‘Bulures| snoinald

10} AloWwaW ‘8ausIaaslul ‘|[eda) WOoJ) 82UsIaLB1UI SAIOR ‘Bulules| sAe|nwNd
‘90UBIaLI91Ul BAIORO0BI S|0IU0D > S dUowaw (N1S) areipawwi pue uonuane [eniu|

Buiutes| aAeINWND ‘1S ‘uonuane SN

SN

S)oap SAIMUB0D YIm parelnosse dsld

1013u0d >Aas.1ld

|ledal pakejap SN
|[e93aJ aleIpawwi [0JU0d >dS1d
9oualapialul aAnoeold ‘slolld aourlanesiad

‘sfel Buiures |fe SsoJoe S|011U0d >AS1d
SN

SN

(pakejap % areipawiwi) Alowaw
10 s1591 (jequan) [ealbo| uo sjoauod > Aasld

SN

Aowa

Zo1SIVM
aouaba1u|

{1SoMm)

1s9] BUIIOS pJed uISUoISIM
Jsal Aiobered

uoinoun} 8AIN2aX]

uononpoidal fensia ‘Alowaw [e2160] :4-SINM

Alowaw pue Buiurea

£ pue v sise1 Bunjewrel |

Alowauw [ensiA ‘ueds-1BIp :Y-SINM
Bupjoes) feluaW pue uonuany

or{LVMOD)
1S91 UOIIRID0SSE PIOM [0 P3|[0JIU0D
uonouNy 9ANNI8X]
ueds-Alowaw [ensIA :Y-SINM
(4404) 1581 8InBY X8IdWOD
Alowauw [ensip
ueds-16Ip *4-SINM
(@1AY) 131 Buluies| [eqisn Alonpny
Alowaw [eqiap
9Jeas Buin jo asul A31dIYS 10 Y-SIvM
ERIETEN

14s Aowsw [einBly :¥-SINM
Alowauw [ensip
(14S) 1881 Buipuiwal anoa|es
Kiowsuw [e2160] :;4-SINM
Aowsw [eqiapn

ubisap x20|q Juswabuelre

ainoid ‘Areinqeson onswyILe (eH-S|VM SI981UNjoA S 1d-uou GT (2

aouabiau|

gPINP3YIS MalAIB|
‘avo ‘adiy inoyum onsoubeiq yiesH
sueJalaA AS1d 9€2 (T [eua Jo a1nmsu| euoneN  (966T) ‘e 19lalied

Aiowsy eouno p
&leds asld
paJaisiuiwpy ueloiul) o
ds.ld parejsy-requiod
sJaajunjon Ayeay ¢T (2 10} 8[eas 1ddissISSIN 'q
SueIa1eA AS1d 02 (T 9jgS ainsodx3 requiod e (S66T) ‘e 19epnysA

SIONAINS MOd 80T 9e9S ASLd PaAusp-(IdWIN)  (S66T) ‘e 181aIns

MBIAIBIUI UoTeWIojul
olydesbowap pue [euosiad ‘p
ads.1d parejay-requo)
1o} 91eas 1ddissIssIN "9
S193)un|oA prens amms q
[euoneN as.1d-uou St (2 EIERIS

SueIBleA AS1d 9T (T ASLd paAuap-(IdININ) e (€66T) e 120ppN

as.Ld parejay-requod
10} 8[eds 1ddISSISSIN 'q
SueISIdA AS1d 92 (T (10S) meinsiul [ealuld e (€66T) [e 1a1suwalg

SawodNQO

Salnses\

sjuedionred ainsesw gs.id Apnis

Apms as1d ui sHoyad anmuboD Jo seIpnis Jo soisualoeIeyD | d|qeL



Danckwerts and Leathem

226

1da2u09 [eqiaAuou ‘Loya paureisns Ajoeded

sainseauw ||e uo g pue g ‘T sdnoio SN

dsld-uou >Aas.ld 1sonN

SN

SN

Alowaw ‘uonuane as.ld-uou >as.ld

9ouaJaLIBIUl AoR0.d IO [[edal Alowsw SN

ERIEICIETT
anlloeO0Na) ‘UonISINboe sjonuod >Aas.ld
SI0118 UoISnIU|

S|04U02 >JSLd

1IAD
(pakejap pue [N LS] areipawiwi)
Aowauw [eqiap
1404
[elarew [ensiA 1oy AlowaN
ubisap %20|q :H-SIVM
uonew.oy
sueialeA Ayiesy Ty (€
‘uoienuad’uod ‘uondaalad [eneds-fensip asld
(ySvd) 1s81 uonppe [euds Alonpne paded 0U QYD YHM SURISIBA THZ (2
Ajige reuoneindwos avo ou
‘lonuoa pue paads [elusy ‘uonuany dS.1d YIM sueislan Tz (T

2INPayos
malndlu| ansoubelq ‘q
BlBIID dSLd llII-NSd &

IdININ P
ds.1d noyum 10BJU0D

suelIalan Jo ey, Jaylo (z  dn-mojjo) ‘Malnal pioday "o

sannoIp aAmubod aAnoalgns o spodal asid eUBIIO AS1d IIIFNSA g

1ng ‘paisal surewop aAubod Jeinoted oN  YlIM SUBIBIBA T 4O JeH, (T MaIAIBIUI paInonsIWesS e

(¥66T) Te 1onismarez

(286T) e 1aul@1Sp|0D

1SOM

uonounj aAllNdax3

1404

[enredsonsia

[paAejap ‘fensia ‘feqian] ,,SINM
Aows iy

sanifepow N6Ip joquiAS

18] Bunpjew-jrel

ueds-161p ‘4-SIvM 9[eds dsld

uonuany palaisiuipy uepiuld ‘q
U-SIVM suelalen Auiesy T (2 ¢ -11IFNSA 10} MaIAII|
sousblj@ul  AS1ld ynm suessian 6T (T [eolu|D painonis e (266T) e 1suosuaq|o
1SOM

uonouUNy 9AINJ3X3
(#AAD) 181 Alowaw [ensiA snonupuod
Alowaw [ensip
1INV
answiyie ‘ueds-16Ip :4-SIVN
Klowaw [eqan
1$31 souewlopad snonupuod
ds91 piom-10j0d doons
&one||aoued JensT sunioal Aylresy vz (2

UONUBNYSINIOBI JeM JIND dS1d 6T (T ailos  (866T) [e 10bulIBISEA

SaWo9INO

sainsea syuedidnied alnseaw gs.ld Apnis

panunuod) °| a|qeL



227

SN

[reoa1 pakejap pue ‘areipawiwil

‘INLS leqJan uo gSLd-uou >Aas.id

SN

sainseauw |[e uo ¢ dnolo >g pue
T sdnousg) sainsesw |le uo g pue T sdnoi9 SN

awi} UoNoBaAI pUE ‘SIS8) UoNIUN |[e ‘SISl
Klowaw papualxa ‘SpIOM ‘slaquinu ‘s}sal
uonuaye |je uo s|oiuod > siuaied dsid

Cognitive Function After PTSD

‘uBisap %20|q ‘Are|nqesoA ‘onsWILILE (H-SIVA

14S
[eanby :SINM
Aowaw wisl-lUoys [ensip s)npe
14S  pasnqeuou ‘AyyesH 1z (2
[ea1bo| :SINM siaplosip

Alowaw wis)-uoys [eqian
wswabueure ainjaid

pigiowod yum Aueuw,

asnge [enxas/[eaisAyd
pooypjiyd a1anas

92uab|[Iu40 SIONAINS Y INpe aS1d T2 (T

aoueqJnisip Alowaw aAndalgns
uodai-}|as
ageuuonsangd sjuang snowe-
Alowaw ajoway
4591 Jans| MalgaH
1VYMOD
uonouNy 8AIINIBX]
(34u104) 1581 UONONpOJIdal [ensiA uoluag
1404
Alowaw [eqianuoN
]0J3U09 [elUB N
SIAM
Buiures] mau [eqiap
JeISsen—Ispusg
JLAuwoiuebiQ, sjuaied
Y-SIvVM durelyahsd gsid-uou gt (2
aouabijeiu| suelIND as1d ZT (T

uonensiuiwpy
s19/\ seakojdwa Ayleay 8T (2
pamojje
uoissaidap jo sisoubeiq
"aS.1d ynm suelslan 9 (T

Rpe0S uonenjeAs sAmubod
Alowaw papuaixa ‘Alowaw
widl-1oys ‘sanioeded [euonoun; ‘uonuany

asld

10} L1810 19w sjuaned

IV g§1-SAVS) uoIsian

ajIT—eiuaiydoziyos

pue siapiosid
BAI103YY 0} 3INpPayds 9

(MalnJB1Ul paInNIoNJISIWSS)

19PIOSIP | SIXY
(113)

Aiojuanu| ewnel] Ape3 e

§9261'An9 119D) 8edS

19 Ayrreay g1 (€ uorssaidwl| [eqo|9 [ealuld

uo palods asueqinisip
ourelyaAsd Jo A11anss q
BLBIIO dSLd llII-NSd &

{996T) ares buney
uoissaidag g-uoyiweH ‘q
[566T 804 'sad)
ales ansoubeld ASLd e

(as66T) ‘e 11suwaIg

(066T) 1€ 10 11D

(0002) Te 1eeAUIyOeS



"(786T ‘Teyed pue ‘youpalid ‘I[N UBUSOd) JSBL UORUSNY SAIID8|8S [eNSIA JBUSOd,, (/96T ‘Uelay 'g-1NL pue v-1IN1)

g pue v 1s9 Bunjew|ieL(ggeT ‘Bu00T (1dD) 1SaL sueLIONad SNONUNU0D,, (/86T “[e 18 UIAeT) IVSUBKET 19PN pue Jakewnssp\ ‘I SYIN) 1891 Bulusals wsijoyod)y uebiydiNg:
:(T96T ‘ybneqi3 pue Y20 ‘Uos|apUBIN ‘pPIep Hoag [|dg) AloluaAu| uoissaidad YoS@QET ‘sisnng pue ueAy) 1sa] Alows Wis]-LOYS PIOM IN0H¢8/ 6T '19zids pue nodipud 1-Savs)
uoIsIaA 8)I1—elualydoziyos pue sIsplosid SAIDBYY 10) 8INPBYIS,::(066T “[#TPOSS) aireuuonsan SIUSAT snowe-, :(066T “[e 18D 88S) 1581 J819T] MBIgSH.£O Wo)) 1s8] uononpoiday
[eNnsIA uoluag,E/ /6T ‘INH) Jeisan—Iapuad{g/ 6T ‘AND) aeas uoissaidw| (O[S [eDIUID4::(000Z “[e |NDIN ‘dJD) [090101d uoneniens aAmuboDg{096T ‘UoliweH) ajes Buney
uoissaidaq Q-uolIWEERET ‘B0 'SAd) 8[edS dnsoubelq ssans Jnewnestig/gT ‘uosdwes pue |[emuol 1YSYd) 1S9L UONIPPY [euss AloNpny padedq(Ge6T 19Z|eH pue suiqoy)
8|NPayas MalAIBIU| ONSOUBeI(EEET ‘BUOIS pue JBJYISaM) 8[edS AIOWSIA JBISUISMA(L86T ‘UOIRIDOSSY JlIeIYdASd Uedlswy) eLSILD H-[I-INSAE8S86T ‘@aqelie pue ueyell ‘1 NAD)
158] KIoWBA [ensIA SNONUNUGEEGAT ‘SI8uU0D ‘1 dD) IS9L 8dUBWIONDd SNONUNUOTYGERT ‘d00NS) 1891 PIOAN-10]0D dOOASHSI6T ‘Pue||iel) uone||aoued 1anaT.(T86T “[e 18sulqoy)
9INPaYIS MaIAIBIU| dSOUleIQ YIeaH [BIUSIA JO INNISU| [UOHEBNG!(Z86T “[e 18 S119A) LINSEST ‘BU0IS pue IBISYISM) 8[edS 90usbi||@u] JNPY J9|SUIaM;:(066T “[e 1308|d) 8[edS aSld
paJalsiuipy uepIulD. (86T “lesgne) 8jeds ainsodx3 requpgeT ‘UotesH '8y6T ‘B1ag '1SOM) IS8l Builos pred uIsuodsiME4 76T ‘peslsieH) 1sal AlobareD,; (S66T “[e 1a1aing
893S yy6T ‘90O S[eldus9 Juelinipy Jep Jo Juswuedsq 'S N ‘Alsied 1L fenpinipul Awly) g pue v sued sisal Bunjewreifg46T JsysweH pue uoluag '1W¥MOD) 1SSL UOIRID0SSY PIOM
[eJO P3||0IUOHFF6T ‘YHaldlsO ‘140Y) 1581 aInbid xa|dwoD AdiR96T ‘Ao '€86T Yeza 'L1AY) 1saL BuluresT [eqian Aonpny Ao¥(g 96T ‘Ae|diys) aeas Buinig jo simmsul A9idiys,
(786T) “Ie mIed) JO 8[edS AS1d PaAUBP-(IdNIKEEET ‘UIneT pue AeuueH) 1sal Bulpulway aAOBEERET IB|UISBM *H-SINM) PESINGY—a[edS AIOWBN IBISYOBM(TE6T 18|4ISaM)
pasinay—a[eas 8ouabi|jsiul YNpY 19|SYIaM (886T “[8UBaY) ASLd Pare|oy-1equio) 10} 8[eds IddissISSIN,:(286T 'Te ¥dzuds ‘a10S)d-11I-INSd 10) MBIAISIU| [BDIUID PBINIONIAS'8I10N

Danckwerts and Leathem

SR} UoNUSe 9AI198]8S [eNSIA JaUSOd

SN uonuane Jo Buniys uanod 44 SYIN) 1581 Bujusais
sdnoub 1aylo >Asld g s|reldl £ bue v s1s81 bunjew-|res | wis|joyo2|y uebiyoi e
S19S 9ANIUBOD YouMS ‘uonuane papinIp ,d1ag)fiojusauj
sdnoJub 1ay1o ueyl SI0418 UOISSILO <JS1d  ‘paureisns ‘paads Buissadsoid 1010wWoydASH uoissaidaq 3oag p
(D) 1581 80URWIOMEd SNONUNUOD aios o
sdnoub Jaylo >Aasld 1jNWINS [ensIA 10} UonuaNe paulelsns S|0J3u0d pauipow
sdnolb 1ayio |S1d premyoeq ueds ubig [oquwiAs u6Ip ‘ueds-uBIp ‘4-SIvMAUIEaY pasiiewnenuou 9T (€ ‘AS.Ld pareRy-lequiod
66l VSVd SWwnolA ades as1d-uou 9T (2 1o} a[eds 1ddississIA ‘g
sdnoib 1ayio >dnoib gs.id uonuaye pasndo0} pue paureisns swnoin ades AS1d ST (T ewswd dsid d-11I-NSa e (0002)"[e 15sUDjuaC
44 SVIN) 1581 Bulusals
wsijoyo9y uebiyoi -
,d1lag)fiousnul
SN uoissaidaq xoeg p
S)nsai Ing pau.es| 1IAD aios o
SPJOM JO Jaquinu ‘|[edaJ 9al) dleIpawwl uo (Buipoausa jo S|0J3U02 payipow
‘sjojuod snid ades s d-uou > adel S BuULLISN|D [elLaS ‘parejal-buiueaw ‘uoniubosal  Ayyeay pasiewnenuou 9T (€ ‘AdS1d parejai-lrequiod
|leoal  ‘|reoal Aejap Buo| ‘Loys ‘|edal 934y arelpawiwil) SWidIA adel dS1d-uou 9T (2 10} 8[eas 1ddissIsSIN 'q
931} pake|jap uo sdnoib Jaylo > ades ASld Alowauw [eqlap swnoin ades AS1d ST (T eualld dsid d-1IFNSa e (866T) '[e 18sunjuar

086T ‘sienng
pue ueAy) 1sa] AlowaW WId)-10Ys PIJOM JNoH
dnoib aanewiou >Qasld Aowauw [eqiap swaned asid [edwud yT eLBIO AS1d H-1lI-INSa (686T) UoMOH pue AjJang

SaW02INO sainseay siuedidied ainseaw gs.d Apms

panunuod) ‘| ajqeL

228



Cognitive Function After PTSD 229

be taken when reading the PTSD research literature tomood disorders (Brancat al, 1996; Miller, 1980), and
ensure that it is clear which of the two subsets of cognitive various other disorders affecting cognitive functioning
difficulties is being referred to. (e.g., Ravdiret al, 1996). Ravdin and associates reported
that Lyme borreliosis patients rated their subjective mem-
ory as more impaired than objective memory scores im-
IDENTIFICATION OF COGNITIVE FUNCTION plied, butalso reported increased fatigue. Notwithstanding
that self-report validity may be confounded by motiva-

The cognitive difficulties associated with PTSD have tional factors such as the tendency for some to underesti-
been identified from three sources: structural changes aremate their symptoms (e.g., TBI patients; Prigatano, 2000),
reported on MRI in areas of the brain traditionally associ- or the tendency for others to overestimate their symp-
ated with memory, measures borrowed from clinical neu- toms when there is litigation involvement (Kay, 1999),
ropsychology have quantified the difficulties, and those the literature suggests self-report of impaired memory
with PTSD self-report cognitive difficulties as they relate performance may be confounded by mood states such as
to the everyday situation. When the means by which cog- depression, anxiety, or fatigue. Thus, the importance of ex-
nitive difficulties have been identified are quite different, cluding coexisting emotional states is crucial. However,
there is a danger in assuming that the entity so identified the importance of item content of self-report measures
is the same in each case. Further, itis entirely possible thatmust also be stressed. Bennett-Letyl. (1980) initially
cognitive difficulty, identified by one source may not be reported that laboratory tasks and self-report of memory
identified in either of the other two. complaints had low correlation, but when items focused

For example, MRI studies have reported evidence of on real life, “everyday” memory skills, there were signif-
decreased hippocampal volume in veterans with combat-icant correlations between subjective and objective meas
related PTSD (Bremnet al,, 1995a; Gurvitet al,, 1996), urement measures.
in adults with a history of childhood abuse and PTSD Self-reported complaints of memory difficulties as-
(Bremnertal, 1997), and one study found decreased hip- sociated with PTSD generally highlight lower concentra-
pocampal volume in breast-cancer patients diagnosed withtion and attention, as well as problems with new learn-
PTSD (Katcetal,, 2000). As the hippocampal areaappears ing and recall (Archibald and Tuddenham, 1965; Sutker
to be responsible for declarative (explicit) memory pro- etal, 1991, 1995; White, 1983; Wolfe and Charney, 1991).
cessing (Tranel and Damasio, 1995) it could be concluded However, as with other disorders, the difficulties reported
(on the basis of neuroimaging) that the cognitive impair- in this everyday sense are not always confirmed on formal
ments associated with PTSD are associated with subcor-neuropsychological assessment (e.g., Roca and Freeman,
tical damage, especially in the hippocampal area. If there 2001). Furthermore, when significant results are reported,
is structural damage secondary to PTSD (possibly due toother researchers (sometimes using the same assessment
biochemical changes in the brain associated with chronic measures) just as commonly report negative findings. For
arousal that leads to tissue damage), it is not clear if instance, as can be seen in Table |, Baetetl. (1996) re-
cognitive problems are related to a continuum of sever- ported immediate and delayed verbal memory differences
ity of PTSD and a continuum of tissue damage. Further- between those with PTSD and healthy controls whereas
more, empirical research that connects subtle alterationsZalewskiet al. (1994) reported no differences. These dis-
in hippocampal brain structures to quantifiable cognitive crepancies have received little attention in the PTSD lit-
changes in those diagnosed with PTSD victims is limited erature. In addition, of the studies listed in Table I, less
(Wolfe and Schlesinger, 1997), that is, although structural than 30% include self-report to check for everyday in-
changes appear to be linked with cognitive difficulties, teractions relative to environment or other ecological va-
the research literature does not support a one-to-one reladidity. Future research should employ more tests of “ev-
tionship between structural change and predictable changeeryday” of cognitive functioning such as the Everyday
on neuropsychological assessment measures (&talrp Memory Scale (Crook and Larrabee, 1990), or the River-
1997) especially as these relate specifically to PTSD. ~ mead Behavioral Memory Test (RBMT; Wilscet al,

The fact that self-report of cognitive changes is not 1989). Asits name suggests, the RBMT includes practical,
always associated with corresponding changes on for-relevant tests of everyday functioning such as remember-
mal neuropsychological assessment, or brain structure hadng: a name associated with a photograph, an appoint-
been frequently reported in the research literature. Dis- ment, a new route, delivering a message, and orientation
crepancy between self-report and formal assessment offor time and place, which may better match the patients’
cognitive difficulty has been noted after traumatic brain self-reports of attention, concentration, and memory
injury (TBI; Ponsfordet al,, 1995; Viguieret al., 2001), disturbance.
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NEUROPSYCHOLOGICAL ASSESSMENT and Damasio, 1995). This highlights once again the com-
plex interplay between physical and psychological states,
Cognitive difficulties that cannot be readily explained and the need to dissociate between disruption to memory
by the moderating effect of comorbid conditions such as caused through mood or anxiety states and that caused by
mood, emotion, and/or substances, require careful exam-structural abnormalities.
ination by means of psychometric assessment. However, This also supports an assessment of mood states atthe
although it is useful to know via psychometric measure- time of testing as cognitive deficits including impairments
ment that a person has difficulty with a particular task, it in attention (particularly in the face of competing stimuli
is just as important to knowvhy the individual has the  or distraction), reduced ability to absorb new information
difficulty performing the task. Therefore, examination of (often attributable to impaired attention) and apparent ex-
all components of a cognitive domain such as memory ecutive deficits (Gilet al, 1990) may be the product of
(from sensation and attention, through to encoding, stor- mood, anxiety, or fear responses and may be mistaken for
age of information to subsequent recall), using a processbrain damage The challenge lies in distinguishing between
approach (Kaplan, 1988) is essential. A process approachthem (Rankin and Adams, 1999).
is more likely to elucidate the focal points at which the Of the various aspects of memory, verbal memory
attention/memory processes become dysfunctional as ahas been highlighted as a common problem associated
consequence of psychological or physiological damage. with PTSD. Bremneret al. (1993) employing both the
For example, a low result on a standardised measure ofLogical Memory subtest of Wechsler Memory Scale—
memory, may be due to the undermining influence of an Revised (WMS-R) as well as the Verbal Component of Se-
attentional problem, rather than a problem of memory per lective Reminding Test (SRT; where stimuli not recalled
se (Lezak, 1995). Here, impaired attention prevents properare represented on multiple occasions) reported signifi-
registration of information to be learned, whichinturn pre- cant short-term memory (STM) deficits. However, Sutker
cludes consolidation and retrieval of memory, that is, there et al.(1995) utilizing only the score on the Logical Mem-
is nothing stored to remember. Significant differences in ory component of the WMS-R to assess verbal memory
scoring on measures of attention have been reported fordeficits of PTSD victims reported no significant results.
PTSD and control groups (e.g., Sutletral,, 1995; Uddo It is plausible then that one-off subsets such as the Log-
et al, 1993; Vasterlinget al., 1998). ical Memory of WMS-R in which stimuli are presented
Findings also suggest that those with PTSD experi- only once, may be insufficiently sensitive to the memory
ence impairments in working memory (i.e., the ability to impairments reported by individuals with PTSD. This un-
temporarily maintain and manipulate information in or- derscoresthe need to use assessmentinstruments that eval-
der to perform cognitive tasks), and processing inefficien- uate the different component processes of verbal memory
cies including sequencing and organizational skills. These and attention, as they pertain to the self-reported problem
impairments that (combined with attentional difficulties) areas as well as the functioning mediated by areas of the
undermine scores on measures of memory have been asbrain believed to be damaged.
sociated with damage to the orbito-frontal (Damasio and In comparison to verbal memory, there has been little
Anderson, 1993) and/or the amygdaloid regions and their examination of visual memory relating to individuals with
numerous projections. The role of the amygdala in anxi- PTSD. However, the importance of assessment for visual
ety and mood states may mean that cognitive function is memory impairments experienced by those with PTSD
impaired by the disruptive influence of heightened arousal should not be ignored. To begin with, skills such as the
rather than actual damage to the area. ability to remember patterns and spatial positions are cru-
It has already been established that interference con-cial in employment areas such as art and graphic design,
ditions contribute to the memory difficulties of PTSD architecture, driving a car, or piloting a helicopter or an
victims (e.g., Uddeet al,, 1993; Vasterlinget al.,, 1998; aeroplane (Shuret al,, 2000). Perhaps even more impor-
Yehudaet al,, 1995), causing impairments in memory for tant for those experiencing PTSD, the ability to remember
relevant, as well as information that is neither personally visual patterns and spatial relations underpins everyday
relevant or emotional (Yehud# al, 1995). Although dis- activities such as locating where one has put an article or
traction by irrelevant stimuli can have a profound impact finding one’s way in an unfamiliar environment (Mapou,
on memory and once again suggests frontal lobe damagel992). Nonetheless, visual impairments would be sup-
(Damasio and Anderson, 1993), susceptibility to memory ported by studies documenting that removal of portions of
problems regarding relevant information may be a prod- certain structures lying deep within the subcortical areas
uct of anxiety or fear responses involving the amygdala (e.g., right hippocampus) produce declines in visual mem-
(Damasio, 1994; Davis, 1997; LeDoakal., 1990; Tranel ory (Trenneryet al,, 1996). In addition, when the studies
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investigating the links between visual memory difficulties on visual-spatial abilities, and on language-related rather
and PTSD are scrutinised, it is apparent that much of the than visual-related areas of the brain (De Renzi, 1982).
relevant information pertaining to visual memory impair- Heilbronner (1992) argues that WMS-R visual reproduc-
ments in those with PTSD is too subtle and sensitive to tion tests load high on factors comprised of nonmemory
be elicited by imprecise assessment measures employedneasures, leading Eadie and Shum (1995) to suggest that
thus far. Of the studies reviewed, all but two reported non- nonsense figures may be more sensitive than geometric
significant visual impairments. However, as suggested by figures. Correspondingly, a visual testing instrument with-
Shumet al. (2000), these findings may be due to the use out a visual-constructional component such as the Shum
of very limited visual assessment instruments (more often Visual Learning Test (SVLT; Shuset al,, 1999; Eadie and
than not a single measure, over one trial) that do not allow Shum, 1995) may have the power to detect visual anoma-
in-depth examination of diverse visual memory functions lies in those with PTSD. The SVLT is a newly developed
such as the rate, speed, or degree of new learning, retentest of visual memory and learning in which unfamiliar,
tion of material after interference, or delayed retention complex Chinese characters assess an individual’s abil-
of information by comparing performances across trials. ity to recognize visual patterns. It may simply be that
In addition, some measures (e.g., WMS-R visual mem- isolated measures used to assess attention and memory
ory) do not assess recognition and remote memory (Kane,in PTSD groups borrowed from clinical neuropsychology
1991), and using a delay period of only 30 min may not be such asthe Wechsler Memory Scales are insufficiently pre-
long enough to elicit various precise visual impairments. cise to elucidate the specific deficits likely to result from
Generally, the longer the space between stimulus presen-hippocampal or other structural changes. Clearly, the use
tation and recall, the more sensitive the measure may beof more sophisticated tests that dissociate among specific
in detecting visual memory disturbance, especially con- memory components, are necessary.

cerning right temporal lobe lesions (Delaretyal., 1980). Research findings have been confounded so far by
It is therefore likely that much of the relevant information methodological inconsistencies and flawed neuropsycho-
pertaining to the relationship between visual memory and logical testing procedures that neither provide a compre-
PTSD is too subtle and sensitive to be elicited by simple, hensive examination of memory domains, nor incorporate

unidimensional measures. memory as related to everyday situations, or take into ac-
Support for the value of a more comprehensive ex- count how frontal lobe tests may impact on memory (e.g.,
amination of visual memory is provided by Breme¢al. attention). Although most studies have focused on older,

(1993) and Vasterlinget al. (1998). Although their re-  male, war veterans, there has also been little consideration
sults did not reach significance, Bremner and colleaguesgiven to the relationship between severity of the subjec-
demonstrated that the lower percentage of retention for thetive response to the traumatic event experienced by those
Figural Memory subtest of WMS-R was related to greater with PTSD, severity of PTSD symptomatology, or time
PTSD symptom severity and Vasterling and colleagues lapsed since original trauma, and their impact on formal
reported impaired initial learning of visuo-spatial informa- and everyday cognitive functioning.

tion in their PTSD groups. These nonsignificant yet per- Understanding the memory processes underlying
tinent findings support an association between PTSD andcognitive functioning in those with PTSD would provide
visual memory impairments, and give provisional support information pertinent to lesion localization, rehabilitation,
to the significant results of Udd al.(1993). Heilbronner and defining relationships with the brain. Future research
(1992) suggested that the administration procedure in- needs to identify both the type (i.e., gravity), subjective
volved with the WMS-R visual reproduction subtest con- severity of the traumatic incident, and time lapsed since
fuses participants (requiring the copying of four geometric the original trauma if valid cognitive (dis)functioning of
designs immediately and again after 30-min delay) in that civilians with PTSD is to be revealed. Stringent criteria
the assessment of visual memory is contaminated by theto exclude potential preexisting, and comorbid criteria,
constructional component of the task. As a result an ob- is crucial. The importance of item content of self-report
served impairment may stem from a physiological, visuo- measures is also stressed. Forthcoming research should
perceptual or visuo-spatial memory impairment, a practice also employ more assessment of “everyday” functioning
deficit, or a blend of any of these, and will likely con- such as RBMT that may better match the patients’ self-
found interpretations of performance (Heilbronner, 1992). reports of attention, concentration, and memory distur-
Moreover, the extent to which an individual is familiar bance relative to their everyday environmental cognitive
with the visual material presented is a crucial factor, as functioning. Furthermore, instruments that allow multiple
increased familiarity heightens the likelihood of the mate- exposures of the information to be learned, measurement
rial being dependent on language-related skills rather thanof initial encoding and retention over delayed intervals,
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and that allow an analysis of qualitative processes may Baddeley, A. D. (1995). The psychology of memory. In A. D. Badde-

be the only way to elucidate precise impairments in the ey, B. A. Wilson, and F. A. Watts (Eds.HJandbook of Memory
Disorders.(pp. 3-25). London: John Wiley & Sons Ltd.

processes underlying cognitive deficits. Clearly, the quan- Bennett-Levy J., Polkey, C. E., and Powell, G. E. (1980). Self-report
tification alone of performance decrements and test scores  of memory skills after temporal lobectomy: The effect of clinical
that reveal a person’s success or failure to perform a spe-__ variablesCortex16: 543-557.

i . . . Benton, A. L., and Hamsher, K. (1978)lultilingual Aphasia Examina-
cific task is not enough to elucidate the link between tion Manual, rev, University of lowa, lowa City, IA.

PTSD and cognitive functioning. Rather, any psychome- Berg, E. A. (1948). A simple objective test for measuring flexibility in

tric evaluation should involve a systematic assessment_thinking.J. Gen. PsychoB9: 15-22. .
t lucidate th t f the i ; ts. Th f Black, D., Weathers, F., Nagy, D., Laoupek, G., Klauminzer, D., Charney,
0 €luciaate thenature 0 € Impairments. € use o D., andet al.(1990).Clinician-Administered PTSD Scalsational

more elaborate tests that separate among precise mem-  Centre for Post-traumatic Stress Disorder, New Haven, CT.

ory components, and that thus enable improved contentBlanchard, E. B., Hickling, E. J., Mitnick, N., Taylor, A. E., Loos, W.R.,
analvsis. are urgently needed. The areater likelihood of and Buckley, T. C. (1995). The impact of severity of physical injury
ysIs, gently : g and perception of life threat in the development of post-traumatic

elucidating coherent cognitive deficits if more compre- stress disorder in motor vehicle accident victif@ehav. Res. Ther.
hensive nonverbal tools such as SVLT and verbal assess- 33 529-534.

tinst ts such as the CVLT are used. also addSBranca, B., Giordani, B., Lutz, T., and Saper, J. R. (1996). Self-report of
ment instrumen ) cognition and objective test performance in posttraumatic headache.

weight to the argument that shortened forms may be Headache36: 300-306.
inappropriate. Bremner, J.‘D., Randall, P., Scott, T. M., Bronen, R. A,, Sgibyl, J. P,
Thi . h d d to address and cIarify Southwick, S. M.etal.(1995a). MRI-based measures of hippocam-
IS review has endeavoure pal volume in patients with PTSAm. J. Psychiatrt52 973-981.

the reasons for the vague link between PTSD and cognitive Bremner, J. D., Randall, P., Scott, T. M., Capelli, S., Delaney, R.,

functioning, and elucidated a much broader topic in neu- ~ McCarthy, G.,et al. (1995b). Deficits in short-term memory

. . . . in adult survivors of childhood abus@sychiatry Res59: 97—
ropsychology involving the overinterpreting of data due 107.
to a failure to take significant intervening variables into Bremner, J. D., Randall, P., Vermetten, E., Staib, L., Bronen, R. A,,
account. Also highlighted are problems inherent in trans- ~ Mazure, C.gtal.(1997). Magnetic resonance imaging-based mea-

ferrinath t datatoth | lati I surement of hippocampal volume in posttraumatic stress disorder
ernngtheveteran datatotne general population, aswellas related to childhood physical and sexual abuse—a preliminary re-

many anomalies and methodological weaknessesinvolved  port.Biol. Psychiatry4l: 23-32.

in the measurement of memory. Taken together, the gapsBremner. J. D., Scott, T. M., Delaney, R. C., Southwick, S. M., Mason,
J. W., Johnson, D. Ret al. (1993). Deficits in short-term mem-

in our understanding prowde a strong rationale to em- ory in posttraumatic stress disorddm. J. Psychiatril50 1015—
ploy more comprehensive/sophisticated neuropsycholog-  1019.

ical testing measures and evidence-based neuroimaging tdreslau, N., Davis, G., Andreski, P., and Peterson, E. (1991). Traumatic
events and posttraumatic stress disorder in an urban population of

establish underlying causes (i.e., nature) of the effects of 5 ng adultsarch. Gen. Psychiatrgs: 216-222.
PTSD on cognition. Thus, in order to establish links that Breslau, N., Kessler, R. C., and Chilcott, H. D. (1998). Trauma and post-

have as yet only been implied, it is vital that future neu- ”auggzﬁ% Stress disorder in the communiych. Gen. Psychiatry
55 —632.

rOpSYChOIOQ'CG‘l research applies and Combm_es these mor%rewin, C. R. (2001). Memory processes in post-traumatic stress disor-
sophisticated assessment approaches. Until this eventu-  der.Int. Rev. Psychiatr{t3: 159-163.

ates. the exact nature of the relationship between PTSDBryant, R. A. (2001). Posttraumatic stress disorder and traumatic brain
’ injury: Can they co-exist€lin. Psychol. Re21: 931-948.

and cognitive functlonlng remains elusive. Bryant, R. A.,and Harvey, A. G. (1997). Attentional bias in posttraumatic
stress disorded. Trauma. Stres$0: 635-644.
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