
BackgroundBackground Previous studies ofPrevious studies of

borderline personalitydisorder reportborderline personalitydisorder report

neuropsychologicalimpairmentsin severalneuropsychologicalimpairmentsin several

domains, includingmemory.No studiesdomains, includingmemory.No studies

have comparedmemory functioning inhave comparedmemory functioning in

high-riskprisonerswith borderlinehigh-riskprisonerswith borderline

personalitydisorderwith similarprisonerspersonalitydisorderwith similarprisoners

with other personalitydisorders.with other personalitydisorders.

AimsAims To exploremnemonicTo exploremnemonic

impairments inprisonersundergoingimpairments inprisonersundergoing

personality assessment as partofthepersonality assessment aspartofthe

dangerous and severe personalitydangerous and severe personality

disorder initiative ordetained in amediumdisorder initiative ordetained in amedium

secure facility.secure facility.

MethodMethod WeinvestigatedmemoryWeinvestigatedmemory

function in18 prisonerswith borderlinefunction in18 prisonerswith borderline

personalitydisorder and18 prisonerswithpersonalitydisorder and18 prisonerswith

other personalitydisorders.other personalitydisorders.

ResultsResults Prisonerswith borderlinePrisonerswith borderline

personalitydisorder exhibiteda patternofpersonalitydisorder exhibiteda patternof

multi-modalimpairmentsintheimmediatemulti-modalimpairmentsintheimmediate

and delayedrecall of verbal andvisualand delayedrecall of verbal andvisual

information, with some associationwithinformation, with some associationwith

affectiveinstability.Thesedeficitswerenotaffectiveinstability.Thesedeficitswerenot

associatedwiththe severityof personalityassociatedwiththe severityof personality

disturbance.disturbance.

ConclusionsConclusions These data suggestthatThese data suggestthat

memorydeficits have some specificity inmemorydeficits have some specificityin

relationto the constituenttraits ofrelationto the constituenttraits of

borderline personalitydisorder andborderline personalitydisorder and

indicate that neuropsychologicalindicate that neuropsychological

assessmentmaybe a source of usefulassessmentmaybe a source of useful

adjunctive information fordistinguishingadjunctive information fordistinguishing

betweenthe cognitive andpsychologicalbetweenthe cognitive andpsychological

difficulties of individualprisoners.difficulties of individualprisoners.
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Individuals undergoing assessment for dan-Individuals undergoing assessment for dan-

gerous and severe personality disordergerous and severe personality disorder

(DSPD) are likely to be a heterogenous(DSPD) are likely to be a heterogenous

group, with divergent psychological andgroup, with divergent psychological and

treatment requirements. Clinical assess-treatment requirements. Clinical assess-

ment should, therefore, make provisionment should, therefore, make provision

for distinguishing between individuals withfor distinguishing between individuals with

different personality characteristics anddifferent personality characteristics and

cognitive difficulties. Individuals withcognitive difficulties. Individuals with

borderline personality disorder constituteborderline personality disorder constitute

an important subgroup within the DSPDan important subgroup within the DSPD

service. In our studies of 31 prisoners fromservice. In our studies of 31 prisoners from

the initial sample assessed for DSPD atthe initial sample assessed for DSPD at

HMP Whitemoor, 17 had a definite diag-HMP Whitemoor, 17 had a definite diag-

nosis of borderline personality disordernosis of borderline personality disorder

according to DSM–IV criteria (Americanaccording to DSM–IV criteria (American

Psychiatric Association, 1994). SeveralPsychiatric Association, 1994). Several

sources of evidence attest to a link betweensources of evidence attest to a link between

borderline personality disorder and seriousborderline personality disorder and serious

antisocial behaviour. Borderline personalityantisocial behaviour. Borderline personality

disorder is highly comorbid with antisocialdisorder is highly comorbid with antisocial

personality disorder (Beckerpersonality disorder (Becker et alet al, 2000),, 2000),

and may involve common psychologicaland may involve common psychological

mechanisms such as affective instabilitymechanisms such as affective instability

and impulsiveness (Paris, 1997). Second, itand impulsiveness (Paris, 1997). Second, it

is over-represented in surveys of forensicis over-represented in surveys of forensic

psychiatric services (Coidpsychiatric services (Coid et alet al, 1999) and,, 1999) and,

third, its most prominent characteristics –third, its most prominent characteristics –

unstable, intense relationships and affectiveunstable, intense relationships and affective

instability – are exaggerated in individualsinstability – are exaggerated in individuals

with histories of extreme violence (Raine,with histories of extreme violence (Raine,

1993).1993).

Other evidence suggests that borderlineOther evidence suggests that borderline

personality disorder is mediated by distur-personality disorder is mediated by distur-

bances within neural (Driessenbances within neural (Driessen et alet al, 2000;, 2000;

DoneganDonegan et alet al, 2003) and neurochemical, 2003) and neurochemical

systems (Hollandersystems (Hollander et alet al, 1994; Soloff, 1994; Soloff etet

alal, 2000) that support cognitive and, 2000) that support cognitive and

emotional functions, although the specifi-emotional functions, although the specifi-

city of these phenomena remains uncertain.city of these phenomena remains uncertain.

Neuropsychological investigations suggestNeuropsychological investigations suggest

that borderline personality disorder isthat borderline personality disorder is

associated with memory disturbances, in-associated with memory disturbances, in-

cluding difficulties in the encoding andcluding difficulties in the encoding and

retrieval of complex multi-modal inform-retrieval of complex multi-modal inform-

ation (O’Learyation (O’Leary et alet al, 1991; Burgess 1992;, 1991; Burgess 1992;

Judd & Ruff, 1993; Kurtz & Morey,Judd & Ruff, 1993; Kurtz & Morey,

1999). However, to date positive results1999). However, to date positive results

have been demonstrated only in compari-have been demonstrated only in compari-

sons of patients with borderline personalitysons of patients with borderline personality

disorder and non-clinical healthy controls,disorder and non-clinical healthy controls,

again raising the question as to whetheragain raising the question as to whether

such impairments tell us anything aboutsuch impairments tell us anything about

the disorder itself or are merely indicativethe disorder itself or are merely indicative

of the non-specific consequences of psycho-of the non-specific consequences of psycho-

logical distress. Similarly, there have beenlogical distress. Similarly, there have been

no studies of memory function in prisonersno studies of memory function in prisoners

with borderline as compared with otherwith borderline as compared with other

personality disorders.personality disorders.

In this study, we used traditional pencil-In this study, we used traditional pencil-

and-paper neuropsychological instrumentsand-paper neuropsychological instruments

to investigate visual and verbal memoryto investigate visual and verbal memory

function in prisoners undergoing assessmentfunction in prisoners undergoing assessment

for DSPD. All prisoners were screened forfor DSPD. All prisoners were screened for

neurological illness, learning disability,neurological illness, learning disability,

current mood disorder, and current orcurrent mood disorder, and current or

previous psychoses. We sought to compareprevious psychoses. We sought to compare

the performance of prisoners with DSM–IVthe performance of prisoners with DSM–IV

borderline personality disorder with that ofborderline personality disorder with that of

prisoners with other DSM–IV personalityprisoners with other DSM–IV personality

disorders.disorders.

METHODMETHOD

ParticipantsParticipants

Thirty-six male prisoners participated, 18Thirty-six male prisoners participated, 18

fulfilled DSM–IV criteria for borderlinefulfilled DSM–IV criteria for borderline

personality disorder (borderline group)personality disorder (borderline group)

and 18 had other personality disordersand 18 had other personality disorders

(non-borderline group). Thirty-one prison-(non-borderline group). Thirty-one prison-

ers were voluntarily undergoing assessmenters were voluntarily undergoing assessment

at a maximum security prison (Whitemoor)at a maximum security prison (Whitemoor)

as part of the UK government’s DSPDas part of the UK government’s DSPD

policy initiative. Five prisoners were under-policy initiative. Five prisoners were under-

going assessment at a medium secure unitgoing assessment at a medium secure unit

(Arnold Lodge, RSU) as a part of an assess-(Arnold Lodge, RSU) as a part of an assess-

ment for prisoners with clear personalityment for prisoners with clear personality

difficulties. All provided written, informeddifficulties. All provided written, informed

consent.consent.

Clinical assessmentClinical assessment

Participants underwent a full psychiatric as-Participants underwent a full psychiatric as-

sessment of DSM–IV Axis I and Axis II dis-sessment of DSM–IV Axis I and Axis II dis-

orders. Axis I disorders were assessed usingorders. Axis I disorders were assessed using

the Structured Clinical Interview for DSM–the Structured Clinical Interview for DSM–

IV Axis I Disorders (SCID–I; FirstIV Axis I Disorders (SCID–I; First et alet al,,

1996)1996). One participant from the borderline. One participant from the borderline

group and 4 from the non-borderline groupgroup and 4 from the non-borderline group

were screened for Axis I disorders using thewere screened for Axis I disorders using the

Schedule of Affective Disorders and Schizo-Schedule of Affective Disorders and Schizo-

phrenia (Endicott & Spitzer, 1979). Exclu-phrenia (Endicott & Spitzer, 1979). Exclu-

sion criteria were as follows: previous orsion criteria were as follows: previous or

current neurological illness or injury; pre-current neurological illness or injury; pre-

vious or current psychotic illness (includingvious or current psychotic illness (including

schizoaffective disorder and bipolar I or IIschizoaffective disorder and bipolar I or II

disorder); current unipolar depression; anydisorder); current unipolar depression; any

evidence of learning disability. Of the 18evidence of learning disability. Of the 18
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participants with borderline personalityparticipants with borderline personality

disorder, 1 received a comorbid diagnosisdisorder, 1 received a comorbid diagnosis

of gender identity dysphoria, 1 had anof gender identity dysphoria, 1 had an

adjustment disorder, 1 had a history ofadjustment disorder, 1 had a history of

attention-deficit hyperactivity disorderattention-deficit hyperactivity disorder

(ADHD) and 1 had alcohol dependency.(ADHD) and 1 had alcohol dependency.

Of the non-borderline participants, 1 wasOf the non-borderline participants, 1 was

diagnosed with ADHD, and 1 with poly-diagnosed with ADHD, and 1 with poly-

drug misuse and generalised anxiety dis-drug misuse and generalised anxiety dis-

order. Significant previous alcohol ororder. Significant previous alcohol or

substance misuse was reported by 3 mensubstance misuse was reported by 3 men

with borderline and 1 with other personal-with borderline and 1 with other personal-

ity disorders. The number of participantsity disorders. The number of participants

who had been dependent upon alcohol, sti-who had been dependent upon alcohol, sti-

mulants (i.e. amphetamine) or opiates wasmulants (i.e. amphetamine) or opiates was

4 and 3 respectively.4 and 3 respectively.

Personality disordersPersonality disorders

Personality disorder was assessed with thePersonality disorder was assessed with the

International Personality Disorder Examin-International Personality Disorder Examin-

ation (IPDE; Lorangeration (IPDE; Loranger et alet al, 1994), which is, 1994), which is

a semi-structured interview that providesa semi-structured interview that provides

diagnostic information about DSM–IV per-diagnostic information about DSM–IV per-

sonality disorders and indicates both ‘defi-sonality disorders and indicates both ‘defi-

nite’ and ‘probable’ diagnoses within thenite’ and ‘probable’ diagnoses within the

personality disorders specified in Axis II.personality disorders specified in Axis II.

The participants with borderline personalityThe participants with borderline personality

disorder had more definite diagnoses ofdisorder had more definite diagnoses of

personality disorder than the non-borderlinepersonality disorder than the non-borderline

participants (2.06participants (2.06++0.290.29 v.v. 1.331.33++0.27;0.27; FF

(1, 34)(1, 34)¼3.40,3.40, PP¼0.074). The distribution0.074). The distribution

of ‘definite’ and ‘probable’ diagnoses isof ‘definite’ and ‘probable’ diagnoses is

shown in Table 1.shown in Table 1.

Each participant was also rated forEach participant was also rated for

severity of personality disturbance accord-severity of personality disturbance accord-

ing to the procedure described by Tyrer &ing to the procedure described by Tyrer &

Johnson (1996) in which the number ofJohnson (1996) in which the number of

diagnoses within and between DSM–IVdiagnoses within and between DSM–IV

clusters is transformed into four levels of se-clusters is transformed into four levels of se-

verity: no personality disorder, personalityverity: no personality disorder, personality

difficulty, simple personality disorder anddifficulty, simple personality disorder and

diffuse personality disorder (Psychiatric As-diffuse personality disorder (Psychiatric As-

sessment Schedule (PAS)). The PAS hassessment Schedule (PAS)). The PAS has

been used to specify the presence, clusterbeen used to specify the presence, cluster

type and severity of personality disorderstype and severity of personality disorders

in a variety of clinical settings (Cuestain a variety of clinical settings (Cuesta etet

alal, 2001; Seivewright, 2001; Seivewright et alet al, 2002). It has, 2002). It has

been shown to have adequate interraterbeen shown to have adequate interrater

and test–retest reliability (Tyrer & Alexan-and test–retest reliability (Tyrer & Alexan-

der, 1979; Tyrerder, 1979; Tyrer et alet al, 1983; Hill, 1983; Hill et alet al,,

2000) and to predict treatment outcome2000) and to predict treatment outcome

(Tyrer & Seivewright, 1988). The partici-(Tyrer & Seivewright, 1988). The partici-

pants with borderline personality disorderpants with borderline personality disorder

were rated as having a significantly greaterwere rated as having a significantly greater

breadth of personality disturbance than thebreadth of personality disturbance than the

non-borderline participants (2.56non-borderline participants (2.56++0.120.12 v.v.

2.002.00++0.20);0.20); FF (1, 34)(1, 34)¼5.743,5.743, PP550.05).0.05).

Specifically, in the non-borderline group,Specifically, in the non-borderline group,

1 participant was classified as having no1 participant was classified as having no

personality disorder but had a total scorepersonality disorder but had a total score

on the Psychopathy Checklist–Revisedon the Psychopathy Checklist–Revised

(PCL–R; Hare, 1991; Hart(PCL–R; Hare, 1991; Hart et alet al, 1992) of, 1992) of

32.6, indicating a very high degree of32.6, indicating a very high degree of

psychopathy, 3 were classified as having apsychopathy, 3 were classified as having a

personality disturbance, 9 as having apersonality disturbance, 9 as having a

simple personality disorder and 5 as havingsimple personality disorder and 5 as having

a diffuse personality disturbance. Eight par-a diffuse personality disturbance. Eight par-

ticipants in the borderline group were clas-ticipants in the borderline group were clas-

sified by the PAS as having a simplesified by the PAS as having a simple

personality disorder and 10 as having apersonality disorder and 10 as having a

diffuse personality disorder.diffuse personality disorder.

Participants were also assessed usingParticipants were also assessed using

the PCL–R which is a 20-item checklist thatthe PCL–R which is a 20-item checklist that

measures the personality traits and beha-measures the personality traits and beha-

viours characteristic of psychopathy. Allviours characteristic of psychopathy. All

items are scored on the basis of a file reviewitems are scored on the basis of a file review

and semi-structured interview. Notwith-and semi-structured interview. Notwith-

standing recent controversy surroundingstanding recent controversy surrounding

the psychometric structure of the PCL–Rthe psychometric structure of the PCL–R

(Cooke & Michie, 2001; Cooke(Cooke & Michie, 2001; Cooke et alet al,,

2004; Neumann2004; Neumann et alet al, 2005), total scores, 2005), total scores

on the PCL–R in this study were taken toon the PCL–R in this study were taken to

represent the composite of just 2 factors:represent the composite of just 2 factors:

Factor 1 relates to interpersonal and emo-Factor 1 relates to interpersonal and emo-

tional deficits characteristic of psychopathytional deficits characteristic of psychopathy

whereas Factor 2 relates to a history ofwhereas Factor 2 relates to a history of

criminality and a propensity towards ancriminality and a propensity towards an

antisocial lifestyle. Generally, participantsantisocial lifestyle. Generally, participants

PCL–R scores were rated in the high rangePCL–R scores were rated in the high range

but were matched between the borderlinebut were matched between the borderline

and non-borderline groups (26.34and non-borderline groups (26.34++1.231.23

v.v. 24.9624.96++2.06;2.06; FF551.00). There were 111.00). There were 11

participants from the non-borderline groupparticipants from the non-borderline group

and 10 from the borderline group with aand 10 from the borderline group with a

PCL–R of 27 or above. The two groupsPCL–R of 27 or above. The two groups

were comparable for Factor 1 (9.62were comparable for Factor 1 (9.62++0.700.70

v.v. 10.0610.06++1.22;1.22; FF551.00) and Factor 21.00) and Factor 2

scores (12.91scores (12.91++ 0.690.69 v.v. 11.8411.84++0.81;0.81;

FF551.10).1.10).

MedicationMedication

Twelve participants in the non-borderlineTwelve participants in the non-borderline

group were unmedicated; 2 were prescribedgroup were unmedicated; 2 were prescribed

atypical antipsychotics; 2 selective seroto-atypical antipsychotics; 2 selective seroto-

nin reuptake inhibitors (SSRI) antidepres-nin reuptake inhibitors (SSRI) antidepres-

sants, 1 a tricyclic antidepressant, 3 moodsants, 1 a tricyclic antidepressant, 3 mood

stabilisers, 1 beta-blockers, 1 hypnoticsstabilisers, 1 beta-blockers, 1 hypnotics

and 1 a stimulant. Six participants fromand 1 a stimulant. Six participants from

the borderline group were not being pre-the borderline group were not being pre-

scribed any medication; 1 was beingscribed any medication; 1 was being

prescribed a standard antipsychotic, 6prescribed a standard antipsychotic, 6

atypical antipsychotics, 2 SSRI anti-atypical antipsychotics, 2 SSRI anti-

depressants, 8 tricyclic antidepressants, 4depressants, 8 tricyclic antidepressants, 4

mood stabilisers, 3 beta-blockers and 2mood stabilisers, 3 beta-blockers and 2

hypnotics. Significantly more participantshypnotics. Significantly more participants

with borderline personality disorder werewith borderline personality disorder were

receiving antidepressants (receiving antidepressants (ww22¼5.9, d.f.5.9, d.f.¼1,1,

PP¼550.05) and there was a tendency for a0.05) and there was a tendency for a

greater proportion to be prescribed antipsy-greater proportion to be prescribed antipsy-

chotics (chotics (ww22¼ 3.704, d.f.3.704, d.f.¼1,1, PP¼0.054).0.054).

However, the two groups were well-However, the two groups were well-

matched in terms of mood stabilisersmatched in terms of mood stabilisers

((ww22¼0.177, d.f.0.177, d.f.¼1,1, PP¼0.674), beta-blockers0.674), beta-blockers

((ww22¼1.125, d.f.1.125, d.f.¼1,1, PP¼0.289), hypnotics0.289), hypnotics

((ww22¼0.364, d.f.0.364, d.f.¼1,1, PP¼0.546), and stimulants0.546), and stimulants

((ww22¼1.029, d.f.1.029, d.f.¼1,1, PP¼0.31).0.31).

s 21s 21

Table1Table1 Number and types of concurrent DSM^IV personality disorders diagnosed in18 prisoners withNumber and types of concurrent DSM^IV personality disorders diagnosed in18 prisoners with

borderline personality disorder and18 with other personality disorders.borderline personality disorder and18 with other personality disorders.

Borderline participantsBorderline participants Non-borderline participantsNon-borderline participants

DefiniteDefinite

diagnosisdiagnosis

ProbableProbable

diagnosisdiagnosis

DefiniteDefinite

diagnosisdiagnosis

ProbableProbable

diagnosisdiagnosis

Cluster ACluster A

ParanoidParanoid 66 33 44 22

SchizoidSchizoid 00 33 00 22

SchizotypalSchizotypal 11 22 11 00

Cluster BCluster B

AntisocialAntisocial 1414 22 1111 44

BorderlineBorderline 1818 00 00 11

HistrionicHistrionic 44 00 22 11

NarcissisticNarcissistic 55 22 33 00

Cluster CCluster C

AvoidantAvoidant 66 11 22 22

DependentDependent 00 22 00 00

Obsessive^CompulsiveObsessive^Compulsive 11 44 22 00

https://doi.org/10.1192/bjp.190.5.s20 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.190.5.s20


KIRKPATRICK ET ALKIRKPATRICK ET AL

Psychometric assessmentsPsychometric assessments
and self-report measuresand self-report measures
of mood and impulsivityof mood and impulsivity

All participants were assessed for generalAll participants were assessed for general

cognitive ability using the Wechsler Abbre-cognitive ability using the Wechsler Abbre-

viated Scale of Intelligence (WASI; Wechsler,viated Scale of Intelligence (WASI; Wechsler,

1999). They also completed the Welsh1999). They also completed the Welsh

Anxiety Scale (WAS; Welsh, 1956), whichAnxiety Scale (WAS; Welsh, 1956), which

is a measure of anxiety/negative affect andis a measure of anxiety/negative affect and

is derived from the Minnesota Multiphasicis derived from the Minnesota Multiphasic

Personality Inventory (MMPI; HathawayPersonality Inventory (MMPI; Hathaway

& McKinley, 1943). High scores on the& McKinley, 1943). High scores on the

WAS are thought to relate to a dysthymicWAS are thought to relate to a dysthymic

and dysphoric nature in which anxiety is aand dysphoric nature in which anxiety is a

prominent feature. Depressive symptomsprominent feature. Depressive symptoms

were assessed using the short form of thewere assessed using the short form of the

Beck’s Depression Inventory (BDI; BeckBeck’s Depression Inventory (BDI; Beck etet

alal, 1961). Impulsivity was assessed using, 1961). Impulsivity was assessed using

the Barratt Impulsiveness Scale (Versionthe Barratt Impulsiveness Scale (Version

11) (BIS–11; Patton11) (BIS–11; Patton et alet al, 1995). The BIS–, 1995). The BIS–

11 has been used to distinguish between11 has been used to distinguish between

violent and non-violent parolees (Cherekviolent and non-violent parolees (Cherek

et alet al, 1997), and has been reported to be, 1997), and has been reported to be

a reliable measure of impulsivity in inmatea reliable measure of impulsivity in inmate

populations (Pattonpopulations (Patton et alet al, 1995)., 1995).

Neuropsychological instrumentsNeuropsychological instruments

Verbal memoryVerbal memory

Logical Memory and Word Lists sub-tests ofLogical Memory and Word Lists sub-tests of

the Wechsler Memory Scale–III (Wechsler,the Wechsler Memory Scale–III (Wechsler,

1998) were administered to assess retention1998) were administered to assess retention

of verbal material under immediate andof verbal material under immediate and

delayed conditions.delayed conditions.

Visual memory/Rey^OsterriethVisual memory/Rey^Osterrieth
Complex FigureTestComplex FigureTest

The Complex Figure Test (CFT; Osterrieth,The Complex Figure Test (CFT; Osterrieth,

1944) was used to assess visual memory.1944) was used to assess visual memory.

Participants were scored according to theParticipants were scored according to the

strict marking scheme described by Ben-strict marking scheme described by Ben-

nett-Levy (1984) on the quality of theirnett-Levy (1984) on the quality of their

copy, immediate recall (3 min after copy)copy, immediate recall (3 min after copy)

and delayed recall (25–30 min after copy).and delayed recall (25–30 min after copy).

Additional measures of the participants’ re-Additional measures of the participants’ re-

call of features with good continuation andcall of features with good continuation and

symmetry were also derived. Previous re-symmetry were also derived. Previous re-

sults have found that recall deficits in thesults have found that recall deficits in the

non-verbal tasks, such as the CFT, havenon-verbal tasks, such as the CFT, have

been associated with right-sided temporalbeen associated with right-sided temporal

damage (Lezak, 1983).damage (Lezak, 1983).

Statistical analysisStatistical analysis

Age, WASI scores, WAS, BDI, BIS–11 andAge, WASI scores, WAS, BDI, BIS–11 and

WMS–III subtest scores were analysedWMS–III subtest scores were analysed

using one-way ANOVA with the between-using one-way ANOVA with the between-

participant factor of group (borderlineparticipant factor of group (borderline

and non-borderline). Scaled WMS–IIIand non-borderline). Scaled WMS–III

scores were derived from the raw scores ad-scores were derived from the raw scores ad-

justed for age according to published normsjusted for age according to published norms

(Wechsler, 1998). Scores on CFT were ana-(Wechsler, 1998). Scores on CFT were ana-

lysed by repeated-measures ANOVA withlysed by repeated-measures ANOVA with

the between-participant factor of groupthe between-participant factor of group

and the within-participant factor of trialand the within-participant factor of trial

(copy, immediate and delayed recall score).(copy, immediate and delayed recall score).

To investigate which criteria had theTo investigate which criteria had the

largest impact on neuropsychological testlargest impact on neuropsychological test

performance, we performed backward re-performance, we performed backward re-

gression analyses, including both variablesgression analyses, including both variables

expected to influence memory performanceexpected to influence memory performance

– age (except where the dependent measure– age (except where the dependent measure

was scaled), full WASI score and currentwas scaled), full WASI score and current

mood (BDI score) – and other personality-mood (BDI score) – and other personality-

related variables such as the breadth ofrelated variables such as the breadth of

personality disorder (PAS score), Factor 1personality disorder (PAS score), Factor 1

score of the PCL–R and IPDE ratings ofscore of the PCL–R and IPDE ratings of

impulsiveness and affective instabilityimpulsiveness and affective instability

(scored as absent, present at a sub-criteria(scored as absent, present at a sub-criteria

level and present at full criteria level). Therelevel and present at full criteria level). There

were no significant differences between thewere no significant differences between the

ages, full WASI scores and current moodages, full WASI scores and current mood

ratings for participants rated with the IPDEratings for participants rated with the IPDE

for different levels of trait impulsivity (allfor different levels of trait impulsivity (all FF

(2, 35), s(2, 35), s551.8) or for different levels of trait1.8) or for different levels of trait

affective instability (affective instability (FF (2, 35) s(2, 35) s551.90). Cor-1.90). Cor-

relations between ratings of impulsivenessrelations between ratings of impulsiveness

and affective instability and other regres-and affective instability and other regres-

sors included in the models were, in thesors included in the models were, in the

main, modest (main, modest (770.10 to0.10 to 770.19 and 0.010.19 and 0.01

to 0.28). However, affective instabilityto 0.28). However, affective instability

was significantly correlated with the Factorwas significantly correlated with the Factor

2 score of the PCL–R, so the latter was2 score of the PCL–R, so the latter was

dropped. We report only regressors re-dropped. We report only regressors re-

tained in the final model for the dependenttained in the final model for the dependent

measures.measures.

RESULTSRESULTS

The participants from the non-borderlineThe participants from the non-borderline

group were marginally younger than thosegroup were marginally younger than those

from the borderline group (from the borderline group (FF (1, 34)(1, 34)¼11

(Table 2)); but were closely matched in(Table 2)); but were closely matched in

terms of general level of cognitive function-terms of general level of cognitive function-

ing (ing (FF551). Table 2 shows that although1). Table 2 shows that although

WASI performance IQ scores were withinWASI performance IQ scores were within

the normal range, the verbal IQ scoresthe normal range, the verbal IQ scores

tended to be towards the lower end. Theretended to be towards the lower end. There

was a wide range of ability, with full-scalewas a wide range of ability, with full-scale

IQ scores ranging from 70 to 117 inIQ scores ranging from 70 to 117 in

participants with borderline personalityparticipants with borderline personality

disorder, and from 74 to 123 in the non-disorder, and from 74 to 123 in the non-

borderline group.borderline group.

Participants with borderline personalityParticipants with borderline personality

disorder reported significantly greater levelsdisorder reported significantly greater levels

of anxiety on the WAS (of anxiety on the WAS (FF (1, 34)(1, 34)¼19.612,19.612,

PP550.001) and depressive/anxious symp-0.001) and depressive/anxious symp-

toms on the BDI compared with parti-toms on the BDI compared with parti-

cipants without borderline personalitycipants without borderline personality

disorder (disorder (FF (1, 34)(1, 34)¼6.987,6.987, PP550.05) (Table0.05) (Table

2). Different aspects of impulsiveness were2). Different aspects of impulsiveness were

also increased, as reflected in higher scoresalso increased, as reflected in higher scores

on the attentional (on the attentional (FF (1, 34)(1, 34)¼6.183,6.183,

PP550.05), motor (0.05), motor (FF (1, 34)(1, 34)¼ 9.201,9.201,

PP550.01) and planning impulsiveness scores0.01) and planning impulsiveness scores

of the BIS–11 (of the BIS–11 (FF (1, 34)(1, 34)¼ 14.357,14.357, PP550.01)0.01)

s 2 2s 2 2

Table 2Table 2 Demographic andpsychometric characteristics of18 prisoners diagnosedwithborderlinepersonalityDemographic andpsychometric characteristics of18 prisoners diagnosedwithborderlinepersonality

disorder and18 diagnosed with other personality disordersdisorder and18 diagnosed with other personality disorders

Borderline participantsBorderline participants Non-borderlineNon-borderline

participantsparticipants

Age, years: mean (s.d.)Age, years: mean (s.d.) 34.44 (1.70)34.44 (1.70) 37.61 (2.25)37.61 (2.25)

Full-scale IQ (WASI) score: mean (s.d.)Full-scale IQ (WASI) score: mean (s.d.) 93.28 (3.06)93.28 (3.06) 95.44 (3.64)95.44 (3.64)

Verbal IQ (WASI)Verbal IQ (WASI) 90.67 (3.25)90.67 (3.25) 91.00 (3.71)91.00 (3.71)

Performance IQ (WASI)Performance IQ (WASI) 97.17 (2.76)97.17 (2.76) 100.50 (3.24)100.50 (3.24)

Beck’s Depression inventory score: mean (s.d.)Beck’s Depression inventory score: mean (s.d.) 15.11 (2.26)*15.11 (2.26)* 7.44 (1.82)7.44 (1.82)

Welsh’s Anxiety Scale score: mean (s.d.)Welsh’s Anxiety Scale score: mean (s.d.) 15.39 (1.35)***15.39 (1.35)*** 7.39 (1.21)7.39 (1.21)

BIS-11 total score: mean (s.d.)BIS-11 total score: mean (s.d.) 77.44 (3.48)**77.44 (3.48)** 61.83 (2.68)61.83 (2.68)

Motor impulsivenessMotor impulsiveness 27.28 (1.46)**27.28 (1.46)** 21.61 (1.16)21.61 (1.16)

Attentional impulsivenessAttentional impulsiveness 18.89 (1.04)**18.89 (1.04)** 15.28 (1.01)15.28 (1.01)

Planning impulsivenessPlanning impulsiveness 31.83 (1.45)**31.83 (1.45)** 24.94 (1.10)24.94 (1.10)

PAS score: mean (s.d.)PAS score: mean (s.d.) 2.56 (0.12)**2.56 (0.12)** 2.00 (0.20)2.00 (0.20)

PCL^R total score: mean (s.d.)PCL^R total score: mean (s.d.) 26.43 (1.21)26.43 (1.21) 24.96 (2.06)24.96 (2.06)

Factor 1Factor 1 9.62 (0.70)9.62 (0.70) 10.06 (1.22)10.06 (1.22)

Factor 2Factor 2 12.91 (0.69)12.91 (0.69) 11.84 (0.81)11.84 (0.81)

WASI,Wechsler Abbreviated Scale of Intelligence; BIS^11, Barratt Impulsiveness Scale (version11); PAS, PsychiatricWASI,Wechsler Abbreviated Scale of Intelligence; BIS^11, Barratt Impulsiveness Scale (version11); PAS, Psychiatric
Assessment Schedule; PCL^R, Psychopathy Checklist^Revised.Assessment Schedule; PCL^R, Psychopathy Checklist^Revised.
**PP550.05; **0.05; **PP550.01; ***0.01; ***PP550.001.0.001.
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The total impulsiveness score of the BIS–11The total impulsiveness score of the BIS–11

was also increased (was also increased (FF (1, 34)(1, 34)¼12.668,12.668,

PP550.01).0.01).

Verbal memory/logical memoryVerbal memory/logical memory

Participants with borderline personalityParticipants with borderline personality

disorder recalled significantly fewer storydisorder recalled significantly fewer story

elements when recalling the stories immedi-elements when recalling the stories immedi-

ately compared with participants withoutately compared with participants without

borderline personality disorder (borderline personality disorder (FF (1, 33)(1, 33)¼
4.54,4.54, PP550.05) (Table 3). This was particu-0.05) (Table 3). This was particu-

larly evident when recalling the stories forlarly evident when recalling the stories for

the very first time (the very first time (FF (1, 33)(1, 33)¼10.21,10.21,

PP550.005). They also performed significantly0.005). They also performed significantly

worse when recalling thematic elements ofworse when recalling thematic elements of

the test, both immediately (the test, both immediately (FF (1,(1,

33)33)¼9.65,9.65, PP550.005) and after a delay of0.005) and after a delay of

25–35 min (25–35 min (FF (1, 33)(1, 33)¼6.03,6.03, PP550.05).0.05).

There were no significant differences be-There were no significant differences be-

tween groups in the improvement in im-tween groups in the improvement in im-

mediate recall when hearing the stories formediate recall when hearing the stories for

the second time compared with the firstthe second time compared with the first

time (time (FF551.00), in the total number of story1.00), in the total number of story

elements recalled after 25–30 min (elements recalled after 25–30 min (FF (1,(1,

33)33)¼1.57), or the proportion of infor-1.57), or the proportion of infor-

mation retained in delayed recallmation retained in delayed recall

((FF551.00). However, the participants with1.00). However, the participants with

borderline personality disorder showedborderline personality disorder showed

significantly poorer recognition of storysignificantly poorer recognition of story

elements (elements (FF (1, 32)(1, 32)¼6.21,6.21, PP550.05).0.05).

Backward regression indicated thatBackward regression indicated that

both clinical ratings of breadth of person-both clinical ratings of breadth of person-

ality disorder (PAS score) and affectiveality disorder (PAS score) and affective

instability (IPDE criterion score) were sig-instability (IPDE criterion score) were sig-

nificant or near-significant predictors ofnificant or near-significant predictors of

poor immediate story recall (poor immediate story recall (RR22¼0.28;0.28;

standardisedstandardised bb¼770.32,0.32, tt¼772.03,2.03, PP¼0.050.05

and standardisedand standardised bb¼770.37,0.37, tt¼772.37,2.37,

PP550.05, respectively). Affective instability0.05, respectively). Affective instability

alone was a significant predictor of pooralone was a significant predictor of poor

immediate recall after hearing the storiesimmediate recall after hearing the stories

for the first time (for the first time (RR22¼0.29; standardised0.29; standardised

bb¼770.54,0.54, tt¼773.53,3.53, PP550.001; see Fig. 1),0.001; see Fig. 1),

immediate thematic recall (immediate thematic recall (RR22¼0.41; stand-0.41; stand-

ardisedardised bb¼770.64,0.64, tt¼774.56,4.56, PP550.001; see0.001; see

Fig. 1) and recognition of story items (Fig. 1) and recognition of story items (RR22¼
0.20; standardised0.20; standardised bb¼770.44,0.44, tt¼772.77,2.77,

PP550.01). Cognitive ability (WASI full IQ)0.01). Cognitive ability (WASI full IQ)

predicted better delayed thematic recallpredicted better delayed thematic recall

scores (scores (RR22¼0.44; standardised0.44; standardised bb¼770.49,0.49,

tt¼773.51,3.51, PP550.005) whereas higher Factor0.005) whereas higher Factor

1 scores from the PCL–R and affective in-1 scores from the PCL–R and affective in-

stability both predicted worse delayed the-stability both predicted worse delayed the-

matic scores (standardisedmatic scores (standardised bb¼0.32,0.32,

tt¼772.21,2.21, PP550.05 and standardised0.05 and standardised bb¼
0.35,0.35, tt¼773.51,3.51, PP550.05 respectively; see0.05 respectively; see

Fig. 1).Fig. 1).

Verbal memory/word listsVerbal memory/word lists

Participants with borderline personalityParticipants with borderline personality

disorder tended to show poorer scores ondisorder tended to show poorer scores on

the verbal list learning test compared withthe verbal list learning test compared with

participants without borderline personalityparticipants without borderline personality

disorder. Specifically, they tended to recalldisorder. Specifically, they tended to recall

fewer words after the first learning trial (fewer words after the first learning trial (FF

(1, 34)(1, 34)¼3.29,3.29, PP¼0.08) and after four learn-0.08) and after four learn-

ing trials (ing trials (FF (1, 34)(1, 34)¼3.10,3.10, PP¼0.09). How-0.09). How-

ever, there was no difference in terms ofever, there was no difference in terms of

the improvement in recall over the coursethe improvement in recall over the course

of the four learning trials (of the four learning trials (FF551). In addi-1). In addi-

tion, the participants with borderline per-tion, the participants with borderline per-

sonality disorder showed greater levels ofsonality disorder showed greater levels of

interference from the first list (List A) whileinterference from the first list (List A) while

recalling the second list (List B) (recalling the second list (List B) (FF (1,(1,

35)35)¼4.29,4.29, PP550.05; see Table 3). They0.05; see Table 3). They

showed only modest and non-significant re-showed only modest and non-significant re-

ductions in recall scores after a delay of 25–ductions in recall scores after a delay of 25–

30 min but showed significantly poorer30 min but showed significantly poorer

retention at delayed recall compared withretention at delayed recall compared with

the non-borderline group (the non-borderline group (FF (1, 34)(1, 34)¼4.28,4.28,

PP550.05).0.05).

Cognitive ability and current moodCognitive ability and current mood

(BDI score) showed significant but oppos-(BDI score) showed significant but oppos-

ing relationships with the number of wordsing relationships with the number of words

recalled after the first learning trial (recalled after the first learning trial (RR22¼
0.46; standardised0.46; standardised bb¼0.45,0.45, tt¼3.337,3.337,

PP550.005; standardised0.005; standardised bb¼770.42,0.42,

tt¼773.05,3.05, PP550.01, respectively). Current0.01, respectively). Current

mood alone predicted poorer list recallmood alone predicted poorer list recall

after the fourth learning trial (after the fourth learning trial (RR22¼0.14;0.14;

standardisedstandardised bb¼770.37,0.37, tt¼772.27,2.27, PP550.05).0.05).

Visual memory/Rey^OsterriethVisual memory/Rey^Osterrieth
Complex FigureTestComplex FigureTest

Participants with borderline personalityParticipants with borderline personality

disorder obtained significantly lower scoresdisorder obtained significantly lower scores

on all aspects of performance comparedon all aspects of performance compared

with participants without borderline per-with participants without borderline per-

sonality disorder (sonality disorder (FF (1,33)(1,33)¼8.11,8.11, PP550.01;0.01;

see Fig. 2). Planned comparisons indicatedsee Fig. 2). Planned comparisons indicated

significantly lower scores on the copysignificantly lower scores on the copy

component of the CFT (component of the CFT (FF (1,33)(1,33)¼ 6.86,6.86,

PP550.05). Specifically, the copies of the0.05). Specifically, the copies of the

two groups showed comparable evidencetwo groups showed comparable evidence

of good continuation (12.00of good continuation (12.00++0.840.84 v.v.

11.2211.22++0.86;0.86; FF551) but those with border-1) but those with border-

line personality disorder tended to showline personality disorder tended to show

poorer reproduction of the symmetricalpoorer reproduction of the symmetrical

s 2 3s 2 3

Table 3Table 3 Performance on verbal memory (WMS^II;Wechsler, 1998) tests by18 prisoners diagnosed withPerformance on verbal memory (WMS^II; Wechsler, 1998) tests by18 prisoners diagnosed with

borderline personality disorder and18 prisoners diagnosed with other personality disorders.borderline personality disorder and18 prisoners diagnosed with other personality disorders.

Mean (s.d.)Mean (s.d.)

Borderline participantsBorderline participants Non-borderlineNon-borderline

participantsparticipants

Logical memory (WMS^III)Logical memory (WMS^III)

Immediate recallImmediate recall

Immediate recall total scoreImmediate recall total score 8.28 (0.91)*8.28 (0.91)* 10.47 (0.43)10.47 (0.43)

Immediate first recall scoreImmediate first recall score 8.06 (0.78)**8.06 (0.78)** 11.00 (0.46)11.00 (0.46)

Immediate recall learning slopeImmediate recall learning slope 10.06 (0.54)10.06 (0.54) 9.12 (0.82)9.12 (0.82)

Immediate thematic score**Immediate thematic score** 7.72 (0.68)**7.72 (0.68)** 9.88 (0.55)9.88 (0.55)

Delayed recallDelayed recall

Delayed recall total scoreDelayed recall total score 8.78 (0.75)8.78 (0.75) 9.94 (0.52)9.94 (0.52)

Delayed recall percentage retentionDelayed recall percentage retention 8.89 (0.82)8.89 (0.82) 9.47 (0.73)9.47 (0.73)

Delayed thematic scoreDelayed thematic score 7.72 (0.68)*7.72 (0.68)* 9.88 (0.54)9.88 (0.54)

Recognition scoreRecognition score 23.89 (0.86)*23.89 (0.86)* 26.41 (0.50)26.41 (0.50)

Word Lists (WMS^III)Word Lists (WMS^III)

Immediate recallImmediate recall

List A first recallList A first recall 8.33 (0.86)8.33 (0.86) 10.50 (0.83)10.50 (0.83)

List A recall total scoreList A recall total score 8.72 (0.78)8.72 (0.78) 10.78 (0.87)10.78 (0.87)

Learning slopeLearning slope 10.39 (0.85)10.39 (0.85) 9.56 (0.69)9.56 (0.69)

Interference from List A (List B)Interference from List A (List B) 11.72 (0.64)*11.72 (0.64)* 10.00 (0.54)10.00 (0.54)

Delayed recallDelayed recall

Recall total scoreRecall total score 11.61 (0.67)11.61 (0.67) 12.89 (0.51)12.89 (0.51)

Recognition scoreRecognition score 10.78 (0.48)10.78 (0.48) 11.11 (0.58)11.11 (0.58)

Percentage retentionPercentage retention 11.72 (0.59)*11.72 (0.59)* 13.33 (0.51)13.33 (0.51)

WMS^III,Wechsler Memory Scale^III.WMS^III,Wechsler Memory Scale^III.
**PP550.05; **0.05; **PP550.005.0.005.
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components of the CFT (9.61components of the CFT (9.61++0.870.87 v.v.

12.0612.06++0.82;0.82; FF (1,35)(1,35)¼4.29,4.29, PP550.05). In0.05). In

addition, they produced lower scores onaddition, they produced lower scores on

the immediate recall (the immediate recall (FF (1,33)(1,33)¼5.93,5.93,

PP550.05) and delayed recall measures (0.05) and delayed recall measures (FF

(1,33)(1,33)¼5.52,5.52, PP550.05).0.05).

Cognitive ability and affective instabil-Cognitive ability and affective instabil-

ity were significant predictors of good andity were significant predictors of good and

poor copy scores (poor copy scores (RR22¼0.52; standardised0.52; standardised

bb¼0.40,0.40, tt¼3.19,3.19, PP550.005; standardised0.005; standardised

bb¼770.47,0.47, tt¼773.59,3.59, PP550.005; see Fig.0.005; see Fig.

1). Breadth of personality also tended to1). Breadth of personality also tended to

show some association with poorer copyshow some association with poorer copy

scores (standardisedscores (standardised bb¼770.22,0.22, tt¼771.73,1.73,

PP550.10). However, affective instability0.10). However, affective instability

was the single best predictor of poor im-was the single best predictor of poor im-

mediate recall score of the CFT (mediate recall score of the CFT (RR22¼0.13;0.13;

standardisedstandardised bb¼770.36,0.36, tt¼772.18,2.18,

PP550.05; Fig. 1).0.05; Fig. 1).

DISCUSSIONDISCUSSION

These results indicate that a sample of pris-These results indicate that a sample of pris-

oners being assessed for DSPD who wereoners being assessed for DSPD who were

given a diagnosis of DSM–IV borderlinegiven a diagnosis of DSM–IV borderline

personality disorder exhibited significantpersonality disorder exhibited significant

impairments in the recall of thematic andimpairments in the recall of thematic and

complex information from verbal andcomplex information from verbal and

visuospatial memory. These impairmentsvisuospatial memory. These impairments

cannot be attributed to a greater incidencecannot be attributed to a greater incidence

of previous or current psychotic disorder,of previous or current psychotic disorder,

or current mood disorders, since these wereor current mood disorders, since these were

exclusion criteria for our study. Neither areexclusion criteria for our study. Neither are

they attributable to a lack of motivationthey attributable to a lack of motivation

since the pattern of test performance didsince the pattern of test performance did

not show the kind of generalised impair-not show the kind of generalised impair-

ment consistent with a motivational deficit.ment consistent with a motivational deficit.

Therefore, since we have identified signifi-Therefore, since we have identified signifi-

cant memory impairments in comparisoncant memory impairments in comparison

with age and IQ-matched controls withwith age and IQ-matched controls with

other forms of personality disturbance,other forms of personality disturbance,

these data confirm and extend the findingsthese data confirm and extend the findings

of O’Learyof O’Leary et alet al (1991) and other investiga-(1991) and other investiga-

tors (Burgess, 1992; Kurtz & Morey,tors (Burgess, 1992; Kurtz & Morey,

1999), by demonstrating that memory im-1999), by demonstrating that memory im-

pairments have some specificity for border-pairments have some specificity for border-

line personality disorder.line personality disorder.

We acknowledge that our two groupsWe acknowledge that our two groups

of prisoners were inevitably different inof prisoners were inevitably different in

ways that may have influenced cognitiveways that may have influenced cognitive

function. First, the participants withfunction. First, the participants with

borderline personality disorder scoredborderline personality disorder scored

significantly higher on the BDI; therefore,significantly higher on the BDI; therefore,

their greater ratings of depressive sympto-their greater ratings of depressive sympto-

mology may account for some of the defi-mology may account for some of the defi-

cits observed here. However, althoughcits observed here. However, although

BDI scores predicted poorer recall of itemsBDI scores predicted poorer recall of items

from the word lists test on the first andfrom the word lists test on the first and

fourth presentations across the entire sam-fourth presentations across the entire sam-

ple, there was no indication of state moodple, there was no indication of state mood

effects in the case of the logical memoryeffects in the case of the logical memory

or the Rey–Osterrieth CFT tests. Rather,or the Rey–Osterrieth CFT tests. Rather,

these impairments seemed most closely tiedthese impairments seemed most closely tied

to the presence or otherwise of a diagnosisto the presence or otherwise of a diagnosis

of borderline personality disorder and theof borderline personality disorder and the

presence ofpresence of traittrait affective instability scoredaffective instability scored

as part of the IPDE assessment. Second, weas part of the IPDE assessment. Second, we

also note that participants with borderlinealso note that participants with borderline

pesonality disorder were receiving morepesonality disorder were receiving more

antipsychotic and antidepressant medi-antipsychotic and antidepressant medi-

cation. Previous studies have shown thatcation. Previous studies have shown that

such medications tend to have mixed effectssuch medications tend to have mixed effects

on cognitive measures (Markovitz &on cognitive measures (Markovitz &

Wagner, 1995), depending upon partici-Wagner, 1995), depending upon partici-

pants’ baseline performance, their dosepants’ baseline performance, their dose

and the treated psychopathology. However,and the treated psychopathology. However,

in the present study, the differences in drugin the present study, the differences in drug

regimens between the two groups were re-regimens between the two groups were re-

latively modest and unlikely to accountlatively modest and unlikely to account

for the pattern of our observations.for the pattern of our observations.

Finally, participants with borderlineFinally, participants with borderline

personality disorder had a higher numberpersonality disorder had a higher number

of ‘definite’ and ‘probable’ comorbid per-of ‘definite’ and ‘probable’ comorbid per-

sonality disorders so that the increased mul-sonality disorders so that the increased mul-

tiplicity of personality disorders associatedtiplicity of personality disorders associated

with borderline personality disorder (Beckerwith borderline personality disorder (Becker

et alet al, 2000) might also account for the, 2000) might also account for the

observed memory impairments. However,observed memory impairments. However,

our analyses indicated that breadth of per-our analyses indicated that breadth of per-

sonality disorder – as measured by thesonality disorder – as measured by the

PAS (Tyrer & Johnson, 1996) – accountedPAS (Tyrer & Johnson, 1996) – accounted

for only a very modest amount of the var-for only a very modest amount of the var-

iance of memory performance, being a sig-iance of memory performance, being a sig-

nificant predictor only of the immediatenificant predictor only of the immediate

recall scores of the logical memory test.recall scores of the logical memory test.

We did not find that individuals with a dif-We did not find that individuals with a dif-

fuse pattern of personality disorder scoredfuse pattern of personality disorder scored

consistently worse than those with a simpleconsistently worse than those with a simple

personality disorder. Finally, it is unlikelypersonality disorder. Finally, it is unlikely

that gross differences in clinical ratings ofthat gross differences in clinical ratings of

psychopathy can explain our results aspsychopathy can explain our results as

these were comparable between our twothese were comparable between our two

groups. Instead, the data indicate that poorgroups. Instead, the data indicate that poor

recall was more closely associated with therecall was more closely associated with the

presence of borderline personality disorderpresence of borderline personality disorder

and its diagnostic features.and its diagnostic features.

s 24s 24

Fig. 1Fig. 1 Performance (and standardisedPerformance (and standardised bb) on complex verbal (logical memory) and complex visual) on complex verbal (logicalmemory) and complex visual

(Rey^Osterrieth Complex FigureTest (CFT)) memory as a function of clinician-rated trait affective instability(Rey^Osterrieth Complex FigureTest (CFT)) memory as a function of clinician-rated trait affective instability

as scored on the International Personality Disorder Examination.as scored on the International Personality Disorder Examination.

Fig. 2Fig. 2 Performance on the Rey^OsterriethPerformance on the Rey^Osterrieth

Complex FigureTest of18 participants with border-Complex FigureTest of18 participants with border-

line personality disorder (�line personality disorder (�**�) and18 with non-�) and18 with non-

borderline personality disorders (�borderline personality disorders (�**�).Delayed�).Delayed

recall is at 25^20 min.recall is at 25^20 min.
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Verbal and visuospatialVerbal and visuospatial
mnemonic functionmnemonic function

Prisoners with borderline personality dis-Prisoners with borderline personality dis-

order demonstrated significant reductionsorder demonstrated significant reductions

in the total recall, the first recall and the im-in the total recall, the first recall and the im-

mediate and delayed thematic recall mea-mediate and delayed thematic recall mea-

sures of the WMS–III Logical Memorysures of the WMS–III Logical Memory

test, and on the copy, immediate and de-test, and on the copy, immediate and de-

layed recall of Rey–Osterrieth CFT. Perfor-layed recall of Rey–Osterrieth CFT. Perfor-

mance of the WMS–III Word Lists test wasmance of the WMS–III Word Lists test was

more equivocal, showing statistically un-more equivocal, showing statistically un-

reliable impairments in immediate andreliable impairments in immediate and

delayed recall but a significant reductiondelayed recall but a significant reduction

in the delayed recall of words successfullyin the delayed recall of words successfully

reproduced at immediate recall. This pat-reproduced at immediate recall. This pat-

tern is broadly similar to those reportedtern is broadly similar to those reported

previously in community samples, and ispreviously in community samples, and is

consistent with the proposal that the mem-consistent with the proposal that the mem-

ory impairment in borderline personalityory impairment in borderline personality

disorder is most strongly expressed in thedisorder is most strongly expressed in the

recall of complex material (O’Learyrecall of complex material (O’Leary et alet al,,

1991). Extensive evidence indicates that de-1991). Extensive evidence indicates that de-

clarative memory is supported by function-clarative memory is supported by function-

ally dissociable sub-systems supported byally dissociable sub-systems supported by

overlapping neural substrates (Schacter,overlapping neural substrates (Schacter,

1996). The present data suggest that bor-1996). The present data suggest that bor-

derline personality disorder in individualsderline personality disorder in individuals

with significant histories of antisocialwith significant histories of antisocial

behaviour is associated with relativelybehaviour is associated with relatively

generalised memory impairments, perhapsgeneralised memory impairments, perhaps

reflecting dysfunction in some of thesereflecting dysfunction in some of these

sub-systems.sub-systems.

These data do not tell us too muchThese data do not tell us too much

about whether memory problems relateabout whether memory problems relate

primarily to the encoding of information,primarily to the encoding of information,

the consolidation or the recall of alreadythe consolidation or the recall of already

sampled information. On the one hand,sampled information. On the one hand,

deficits were most marked in the immediatedeficits were most marked in the immediate

story recall of the Logical Memory andstory recall of the Logical Memory and

Rey–Osterrieth CFT tests and there wasRey–Osterrieth CFT tests and there was

little sign that these differences were in-little sign that these differences were in-

creased at delayed recall (the singlecreased at delayed recall (the single

exception being the poorer retention of pre-exception being the poorer retention of pre-

viously remembered items of word lists).viously remembered items of word lists).

This indicates that the prisoners with bor-This indicates that the prisoners with bor-

derline personality disorder did not showderline personality disorder did not show

greater forgetting of material that has beengreater forgetting of material that has been

successfully recalled earlier, at least over re-successfully recalled earlier, at least over re-

latively brief intervals. Similarly, there werelatively brief intervals. Similarly, there were

no significant between-group differences inno significant between-group differences in

the improvement seen in performance overthe improvement seen in performance over

the successive learning trials of the WMS–the successive learning trials of the WMS–

III Word Lists test. However, the partici-III Word Lists test. However, the partici-

pants with borderline personality disorderpants with borderline personality disorder

did show evidence of greater susceptibilitydid show evidence of greater susceptibility

to interference while recalling word lists,to interference while recalling word lists,

indicating that the retrieval of verbal infor-indicating that the retrieval of verbal infor-

mation might also be compromised (seemation might also be compromised (see

Della Rocchetta & Milner, 1993).Della Rocchetta & Milner, 1993).

Further information about the nature ofFurther information about the nature of

the mnemonic deficits is provided by thethe mnemonic deficits is provided by the

observation that participants with border-observation that participants with border-

line personality disorder were most clearlyline personality disorder were most clearly

impaired on the thematic elements of theimpaired on the thematic elements of the

Logical Memory test. These relate to theLogical Memory test. These relate to the

ability to remember the gist of the stories,ability to remember the gist of the stories,

which is more general than the specificwhich is more general than the specific

and literal information required by otherand literal information required by other

components of the test. This finding maycomponents of the test. This finding may

have real consequences for assessment andhave real consequences for assessment and

treatment in centres such as those in thetreatment in centres such as those in the

DSPD initiative. In these and other forensicDSPD initiative. In these and other forensic

settings, treatment intervention might in-settings, treatment intervention might in-

volve exposure to sets of concepts, organ-volve exposure to sets of concepts, organ-

ised around one single theme, relevant toised around one single theme, relevant to

a particular treatment target (e.g. stop-a particular treatment target (e.g. stop-

and-think in cognitive skills training). Theand-think in cognitive skills training). The

present results suggest that some prisonerspresent results suggest that some prisoners

may find it difficult to assimilate even suchmay find it difficult to assimilate even such

general ideas when delivered in a verbalgeneral ideas when delivered in a verbal

format. Treatment development might in-format. Treatment development might in-

volve assessing memory for both the themesvolve assessing memory for both the themes

and the details of treatment programmesand the details of treatment programmes

over the short and longer-term to optimiseover the short and longer-term to optimise

delivery in different individuals.delivery in different individuals.

In addition, it was notable that the par-In addition, it was notable that the par-

ticipants with borderline personality disor-ticipants with borderline personality disor-

der were impaired in the copy componentder were impaired in the copy component

of the Rey–Osterrieth CFT. Previous resultsof the Rey–Osterrieth CFT. Previous results

involving patients with borderline personal-involving patients with borderline personal-

ity disorder have been equivocal, with twoity disorder have been equivocal, with two

studies reporting that community patientsstudies reporting that community patients

were impaired relative to non-clinical con-were impaired relative to non-clinical con-

trols (Judd & Ruff, 1993; Dinntrols (Judd & Ruff, 1993; Dinn et alet al,,

2004) but three reporting no differences2004) but three reporting no differences

(O’Leary(O’Leary et alet al, 1991; Driessen, 1991; Driessen et alet al, 2000;, 2000;

SprockSprock et alet al, 2000). Given that the parti-, 2000). Given that the parti-

cipants with borderline personality disordercipants with borderline personality disorder

in the present study also reproduced signif-in the present study also reproduced signif-

icantly fewer symmetrical elements of theicantly fewer symmetrical elements of the

CFT, further investigations in antisocialCFT, further investigations in antisocial

populations should at least explore thepopulations should at least explore the

possibility that memory impairments arepossibility that memory impairments are

accompanied by more basic deficits inaccompanied by more basic deficits in

visuospatial construction, as well as usingvisuospatial construction, as well as using

tailored tasks to probe the cognitivetailored tasks to probe the cognitive

mechanisms that underlie problems inmechanisms that underlie problems in

mnemonic function related to borderlinemnemonic function related to borderline

personality disorder.personality disorder.

Our analyses sought to provide a preli-Our analyses sought to provide a preli-

minary test of the extent to which state orminary test of the extent to which state or

trait factors were most closely associatedtrait factors were most closely associated

with memory dysfunction. We found onlywith memory dysfunction. We found only

limited effects of current mood or trait im-limited effects of current mood or trait im-

pulsiveness but more consistent evidencepulsiveness but more consistent evidence

for the involvement of affective instabilityfor the involvement of affective instability

in poor memory performance. Thus, thesein poor memory performance. Thus, these

data suggest an association between failingdata suggest an association between failing

regulationregulation of emotion and generalisedof emotion and generalised

multi-modal memory deficits in prisonersmulti-modal memory deficits in prisoners

with a diagnosis of DSM–IV borderline per-with a diagnosis of DSM–IV borderline per-

sonality disorder. This is consistent with thesonality disorder. This is consistent with the

findings of a complementary study – con-findings of a complementary study – con-

ducted in an overlapping sample of prison-ducted in an overlapping sample of prison-

ers assessed for DSPD – demonstrating thaters assessed for DSPD – demonstrating that

affective instability was associated withaffective instability was associated with

reduced attention towards emotional cuesreduced attention towards emotional cues

while making risky choices (Kirkpatrickwhile making risky choices (Kirkpatrick etet

alal, 2007). This, and the present study, uti-, 2007). This, and the present study, uti-

lised clinical ratings of affective instabilitylised clinical ratings of affective instability

– scored across a relatively restricted range– scored across a relatively restricted range

– but future studies should exploit more– but future studies should exploit more

recently developed and multi-facetedrecently developed and multi-faceted

structured clinical measures of emotionalstructured clinical measures of emotional

regulation (Koenigsbergregulation (Koenigsberg et alet al, 2002) to ex-, 2002) to ex-

amine its influence upon altered cognitionamine its influence upon altered cognition

in borderline personality disorder.in borderline personality disorder.

Finally, the selection of neuropsycholo-Finally, the selection of neuropsycholo-

gical instruments provides only poor in-gical instruments provides only poor in-

formation about dysfunction withinformation about dysfunction within

underlying neural systems. However, theunderlying neural systems. However, the

pattern of memory impairments observedpattern of memory impairments observed

is broadly consistent with the proposal thatis broadly consistent with the proposal that

borderline personality disorder involvesborderline personality disorder involves

dysfunction of bilateral frontotemporaldysfunction of bilateral frontotemporal

systems. The Logical Memory test andsystems. The Logical Memory test and

Rey–Osterrieth CFT are sensitive to ante-Rey–Osterrieth CFT are sensitive to ante-

rior left-sided anterior temporal loberior left-sided anterior temporal lobe

damage (Trenerrydamage (Trenerry et alet al, 1996; Griffith, 1996; Griffith etet

alal, 2004) and right-sided hippocampal and, 2004) and right-sided hippocampal and

association cortex damage (Bohbotassociation cortex damage (Bohbot et alet al,,

1998) respectively. Recent research has also1998) respectively. Recent research has also

suggested that the amygdala plays a sig-suggested that the amygdala plays a sig-

nificant role in memory for themes or gist,nificant role in memory for themes or gist,

particularly for emotionally salientparticularly for emotionally salient

information (Adolphsinformation (Adolphs et alet al, 2001). This is, 2001). This is

consistent with the finding that higher Fac-consistent with the finding that higher Fac-

tor 1 scores, indicative of more markedtor 1 scores, indicative of more marked

interpersonal and affective deficits ininterpersonal and affective deficits in

psychopathy, were associated with im-psychopathy, were associated with im-

paired thematic memory on the Logicalpaired thematic memory on the Logical

Memory test. Intriguingly, DoneganMemory test. Intriguingly, Donegan et alet al

(2003) have demonstrated altered neuronal(2003) have demonstrated altered neuronal

activity within the amygdala in response toactivity within the amygdala in response to

emotional facial expressions in individualsemotional facial expressions in individuals

with borderline personality disorder.with borderline personality disorder.

Therefore, the observed memory impair-Therefore, the observed memory impair-

ment might be mediated by dysfunctionment might be mediated by dysfunction

within association cortices that subservewithin association cortices that subserve

learning, memory and visuospatial capabil-learning, memory and visuospatial capabil-

ities, and limbic circuits that route emo-ities, and limbic circuits that route emo-

tional information into other forms oftional information into other forms of

cognitive processing.cognitive processing.
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