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A kutatatás célja – A korábbi neuropszichológiai kutatások
a rövid távú verbális és vizuális emlékezet, valamint a végre-
hajtó funkciók terén ellenmondásos eredményeket hoztak
kényszerbetegségben (obsessive compulsive disorder, OCD).
A jelen kutatás célja a deficitek meglétének vizsgálata eze-
ken az alapvetô kognitív területeken. További cél a betegek
eloszlásának bemutatása a különbözô sérült övezetek men-
tén, valamint a tünetek súlyossága és a kognitív sérülések
közötti összefüggés tisztázása.
Módszerek – Harminc kényszerbeteg és 30 egészséges sze-
mély teljesítményét hasonlítottuk össze jól ismert neuropszi-
chológiai feladatokban. A rövid távú verbális emlékezetet a
Számterjedelem Elôre, illetve Számterjedelem Fordított Sor-
rendben feladatokkal, a téri vizuális emlékezetet a Corsi-
kockák feladattal, míg a végrehajtó funkciókat a Stroop és a
Wisconsin Kártyaszortírozási Feladatokkal (WCST) végeztük.
Eredmények – Az egészséges kontrollcsoport teljesítményé-
hez hasonlítva a kényszerbeteg teljesítménye csak a két vég-
rehajtó feladatban volt a sérült övezetben. Szignifikáns pozi-
tív korrelációt találtunk a Y-BOCS (Yale-Brown Obsessiv
Compulsiv Skála) -összpontpontszámok és a WCST-tesztben
kapott perszeverációs válaszok [r(28)=0,409; p<0,05], va-
lamint a perszeverációs hibák [r(28)=0,385; p<0,05] szá-
ma között.
Következtetések – Eredményeink a végrehajtó funkciók sé-
rülése és a rövid távú emlékezeti funkciók intaktsága mellett
szólnak. Ez összhangban van az OCD neuropszichológiai
modelljével, mely szerint a kategóriaváltási nehézségekért és
a prepotens válasz gátlásának zavaráért a kognitív és visel-
kedésbeli gátlás sérülése felelôs.

Kulcsszavak: végrehajtó funkciók, gátlás, 
neurokognitív deficit, obszesszív-kompulzív zavar, 
rövid távú emlékezet

Background and purpose – Previous neuropsychological
studies produced inconsistent results with tasks tapping
short-term verbal and visual-spatial memory and executive
functions in obsessive compulsive disorder (OCD). The aim
of this study was to investigate the presence of deficits in
these cognitive domains. A further goal was to describe the
distribution of patients in different impairment ranges for all
functions, and clarify the relationship between symptom
severity and cognitive impairments.
Methods – Thirty patients with OCD (DSM-IV) and 30
healthy volunteers were compared using well-known
neuropsychological tasks. We assessed short-term verbal
memory with the Digit Span Forward and Digit Span
Backward Tasks, short-term visual-spatial memory with the
Corsi Block Tapping Task, while we measured the level of
executive functions with the StroopTask and the Wisconsin
Card Sorting Test (WCST).
Results – Compared with a matched healthy control group,
the performance of OCD patients was in the impaired range
only in the two executive tasks. We find a significant positive
correlations between the Y-BOCS (Yale-Brown Obsessive
Compulsive Scale) total scores and the number of persever-
ative responses (r(28)=0.409, p<0.05) and perseverative
errors (r(28)=0.385, p<0.05) in the WCST. 
Conclusion – Our results gave evidence that executive func-
tions are impaired while short-term memory is intact in
OCD. This is in line with neuropsychological model of OCD
that the deficit of cognitive and behavioral inhibition are
responsible for the main cognitive findings of this disorder,
most prevalently the deficit in set shifting and prepotent
response inhibition.
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Obsessive-compulsive disorder is a highly debil-
itating neuropsychiatric condition character-

ized by intrusive unwanted thoughts and/or repeti-
tive, compulsive behaviours, or mental rituals1.
Recent research has produced compelling evidence
for orbitofrontal- and basal ganglia-related neu-
ropsychological dysfunctions2-5. According to re-
cent findings the primary cognitive deficit con-
tributing to the OCD profile is dysfunction of the
executive system6. However, many studies have
found less impaired or intact performance in tradi-
tional executive neuropsychological tasks for OCD
patients7-10. The executive system is not unitary and
different researchers understand different cognitive
mechanisms on it11-13. The picture is more confusing
if we take into consideration that the different meth-
ods used to evaluate executive functions require dif-
ferent cognitive processes. According to Miyake et
al.14 traditional neuropsychological executive tasks
depend on three main central executive compo-
nents: inhibition, modality-specific updating/moni-
toring and shifting. Inhibition here refers to one’s
ability to deliberately inhibit dominant, automatic,
or prepotent responses when necessary. One of the
most commonly used tasks to investigate inhibitory
processes in OCD patients is the Stroop Task, in
which subjects have to inhibit a dominant response
(i.e. reading the name of the colour as written) and
produce an adequate response (i.e. naming the ink
colour). The results of this task with OCD patients
are contradictory. Some studies have found impair-
ment in this task15 and others have reported a simi-
lar performance by a matched healthy control
group16-18. These differences could reflect the differ-
ent methodology used and the heterogeneity of the
OCD population. 

Updating and monitoring in Miyake and his col-
leauges’ model refers to refreshing the content of
the working memory14. Maintenance of task-rele-
vant information is accomplished by monitoring
and coding relevant incoming information, and
replacing old information that is no longer task-rel-
evant19. Updating refers to the active manipulation
of the content of working memory14. The tasks that
are most commonly used to test this function in the
OCD literature are the Letter Fluency Task15, the
Letter Memory Task19, and the N-back Task20. The
OCD patient performs poorly in the latter two tasks.
There are a number of studies that shows that work-
ing memory is impaired in OCD, and is associated
with symptom severity, and more importantly
improves with treatment and is associated to
frontal-striatal-thalamic activation21-23. 

The third component of the executive system is
shifting, which is responsible for coordinating the

change between relevant and irrelevant sets14. The
task that is most often used to study the set-shifting
abilities of OCD patients is the Wisconsin Card
Sorting Task (WCST)24. Some studies have de-
scribed set-shifting deficits in OCD using the
WCST25, 26, while others have not27-30. WCST is a
complex task and depending on the structural equa-
tion modeling analyses used it mainly reflects the
shifting component of the executive system14. 

Only a few studies have reported deficits in both
verbal and spatial short-term memory, but most of
the studies have failed to find verbal memory deficit
in OCD8. OCD group seem to perform in the Digit
Span Forward and Backward Task at the level of the
healthy control group17, 26, 31-34. Most of the studies
reported poor performance for OCD in tasks involv-
ing spatial working memory functions21, 35-37.  

The aim of the present study was to assess the
level of short-term memory and executive functions
in OCD compared to healthy control subjects. A
further goal was to describe the distribution of
patients in different impairment ranges for all func-
tions, and clarify the relationship between symptom
severity and cognitive impairments. 

Methods

SAMPLE

Thirty patients diagnosed with OCD who satisfied
the diagnostic criteria in the Diagnostic and Sta-
tistical Manual of Mental Disorders (DSM-IV)1

were examined at the Nyírô Gyula Hospital,
Psychiatry II, Budapest, Hungary. A psychiatrist
confirmed the diagnosis following the Structural
Clinical Interview for DSM-IV Axis I Disorders
(SCID-I)38. The severity of OCD symptomatology
was assessed using the Yale Brown Obsessive-
Compulsive Scale (Y-BOCS)39, 40. We excluded
subjects who met the criteria for severe depression
and who had histories of alcohol/substance abuse or
neurological disorder, and subjects with any con-
current comorbidity or lifetime history of schizo-
phrenia and tic disorders. With regards medication,
five patients had been unmedicated for at least three
months, seven were taking selective serotonin reup-
take inhibitors (four citalopram, three sertraline),
twelve were taking double action noradrenaline and
serotonin agents (seven clomipramine, four ven-
lafaxine, one duloxetine) and one was taking a do-
paminergic agent (amfebutamone). Thirty healthy
volunteers were selected for the control group,
which was matched according to age and education
to the OCD group. None of the control subjects had
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a history of neuropsychiatric illness or were taking
psychopharmacological medication. The research
project has been approved by the Ethics Committee
of the Budapest University of Technology and
Economics. Written informed consent was obtained
prior to the study (see Table 1.).

PROCEDURE

All OCD patients received the following evalua-
tions: a psychiatric interview by an experienced cli-
nician (MD); an assessment by trained raters that
included the Structured Clinical Interview for
DSM-IV to confirm current Axis I DSM-IV disor-
ders38, the Y-BOCS39, 40, the Hamilton Rating Scale
for Depression (HAM-D, 21-item)41, 42, and a neu-
ropsychological assessment performed by a trained
neuropsychologist.

ASSESSMENT OF SHORT-TERM MEMORY AND EXECUTIVE

FUNCTIONS

The neuropsychological test battery was designed
to assess short term verbal-, visual-spatial memory
and executive functions.

Digit Span Forward and Digit Span Backward

We used the Digit Span Forward and Digit Span
Backward Tasks as measures of verbal
memory. In both tasks trials consisting of a series of
increasing numbers are presented orally by the
examiner at a rate of one digit per second, and have
to be repeated by the subject in the same (forward
span) or in the reverse order (backward span). These
tasks were mainly administered to OCD patients as
part of the Wechsler Adult Intelligence Scale –
Revised in earlier studies, in contrast, we have fol-
lowed a more rigorous performance evaluation.
Each trial consisted of four series of equal length,
and we considered a trial completed if the subject
reproduced at least two correct series. The number
of correctly recalled trials for forward and backward
span was counted43.

Corsi Block Tapping Task

This has been used for a variety of purposes, includ-
ing the assessment of deficits in short term non-ver-
bal memory44-46, investigating developmental chan-
ges and gender differences in spatial skills47-49, and
more recently, for clarifying theoretical conceptions
of visual-spatial memory50.

We used the original Corsi apparatus and place-
ment to measure the capacity of the visual-short-

term memory, which consisted of nine, irregularly
arranged, 2.5 cm blocks51. The examiner tapped the
blocks in randomized sequences of increasing
length. The subject’s task was to reproduce each
sequence immediately after presentation. Our trials
consisted of four series of equal length, and we con-
sidered a trial completed if the subject reproduced at
least two correct series. The number of correctly
recalled trials for visual-spatial span was counted. 

Stroop Colour Word Interference Test

This task measures the inhibition component of the
executive system14. In part 1 the subject has to name
the appropriate colour (red, green, blue or yellow)
of printed Xs, and to press the designated answer
key on a keyboard as quickly as possible. In part 2
the subjects have to read the names of colours print-
ed in black ink and press the appropriate answer
key. In part 3, the colour names are printed in incon-
gruent ink colours, and the subject’s task is to name
the colour of the ink and press the correct answer
key instead of reading the name. In this created
interference situation the subject is required to
inhibit a prepotent response in favour of an unusual
one. We measured the reaction time and the errors
committed in the three parts of the test. Following
the presentation of the task a practice trial was
employed to ascertain that the subject understood
the task. The items remained visible on the comput-
er screen until the subject pressed one of the possi-
ble answer keys. A total of 90 items were grouped
into two blocks. There were 15 items in each block
as printed coloured Xs, 15 items as colour names
printed in black ink, and 15 items as colour names
printed in different colours.
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Table 1. Clinical characteristic of the patients 

Characteristics OCD (n=30) Healthy Control ANOVA
(n=30)

Mean SD Mean SD F p

Age (years) 32.43 10.88 33.00 12.15 0.01 n.s.
Education (years) 13.66 1.82 14.13 2.47 0.41 n.s.
Sex (M/F) 14/16 14/16
Y-BOCS Total 26.16 5.7
Y-BOCS ORS 13.03 3.4
Y-BOCS CRS 13.03 5.2
HAM-D 10.56 6.16

Note. OCD, obsessive-compulsive disorder; M, male; F, female; Y-BOCS
Total, Yale Brown Obsessive Compulsive Scale Total score, Y-BOCS ORS,
Yale Brown Obsessive Compulsive Scale, Obsessions-Severity Score; 
Y-BOCS CRS, Yale Brown Obsessive Compulsive Scale, Compulsions
Severity Score; HAM-D, Hamilton Depressive Rating Scale, n.s., not signifi-
cant.
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Wisconsin Card Sorting Test

The Wisconsin Card Sorting Test (WCST) is one of
the most frequently used neuropsychological tests
of executive functions24. The correct resolution of
the test invokes abilities such as: abstract reasoning,
concept formation, decision-making, set shifting,
and planning of behaviour. According to Miyake et
al.14 structural equation modeling (SEM) analysis,
this complex task taps the executive functioning
related to shifting.

We administered a computerized version of the
test (WCST computer version 4, Research Edition)
using the standard instructions. 

Results

The data were tested for normative distribution
using the Shapiro-Wilk test and this analysis re-
vealed that neuropsychological variables were not
normatively distributed, and therefore the Mann-
Whitney U non-parametric test was carried out. The
correction for planned group comparisons is based
on the domain-wise Bonferroni adjusted p value;
with two domains (short-term memory, executive
functions) the p value required for significance is
0.025 (0.05/2)21. Values <0.05 were considered as
trend towards significance. Pearson’s correlation
analysis was employed to examine the relationship
between the scores on neuropsychological tests and
symptom severity. All the reported p values are
two-tailed except that reported for error inhibition
index, which is one-tailed.

OCD patients performed similarly to the
healthy controls in the Digit Span Forward (DSF)
(z=-0.86, p>0.05, r=0.11) and Digit Span
Backward (DSB) (z=-0.56, p>0.05, r=0.07) tests.
In the Corsi Block Tapping Task (CBTT) the OCD
group completed fewer series than the healthy con-
trol group (z=-2.23, p=0.026, r=0.28). Patients
performed more poorly in the Stroop Task, were
significantly slower in the colour naming condi-
tion (SRTC) (z=-3.65, p<0.001, r=0.47), in 
the colour reading condition (SRTR) (z=-3.5,
p<0.001, r=0.45) and in the interference condition
(SRTI) (z=-2.98, p<0.01, r=0.38). It is important
to highlight that the OCD group committed higher
number of errors in the interference condition
(SEI), although this was only a tendency like
effect (z=-2.11, p=0.035, r=0.27). We also calcu-
lated the so-called error inhibition index (SEII)
(Errors Interference Condition – Errors Colour
Naming Condition), and there was a tendency like
difference between the two groups, the OCD group

achieving higher score (z=-1.59, p=0.05, r=0.2).
OCD patients committed a higher number of

total errors in the WCST (WCST-TE) (z=-3.25,
p<0.01, r=0.41), showed more perseverative
(WCST-PE) (z=-3.1, p<0.01, r=0.41) and non-per-
severative errors (WCST-NE) (z=-2.9, p<0.01,
r=0.37), more trails were administered (WCST-TA)
(z=-3.23, p<0.01, r=0.41), completed fewer cate-
gories (WCST-CN) (z=-2.83, p<0.01, r=0.36),
required more trials to complete the first category
(WCST-NT) (z=-2.24, p<0.025, r=0.28) and com-
mitted more failures in order to maintain a set
(WCST-LS) (z=-2,33 p<0.025, r=0.3) compared to
healthy controls. The main findings on short-term
memory and executive function tasks are summa-
rized in Table 2.

Analysis of the relations between the Y-BOCS
scores and the neuropsychological results revealed
significant positive correlations between the Y-
BOCS total scores and the number of perseverative
responses [r(28)=0.409, p<0.05] and perseverative
errors [r(28)=0.385, p<0.05] in the WCST. 

Average differences are not the most informative
data for any cognitive impairment in such a hetero-
geneous disorder as OCD, due to the large numbers
of outliers. Therefore, we analyzed the percent of
OCD patients performed within one standard devia-
tion (normal performance), within (moderately
impaired), and above (seriously impaired) two stan-
dard deviation of the average healthy adult group
scores. This analysis revealed that merely the scores
of executive tasks are in the severely impaired range
see (Table 3.).

Discussion

Previous neuropsychological studies produced in-
consistent results with tasks tapping short-term
memory and executive functions in OCD. Our goal
was to investigate the level of these cognitive func-
tions in the same sample diagnosed with OCD.
According to our results, OCD group performed
within the healthy adults range in the short-term
memory tasks, while they produced severely im-
paired performance in executive tasks. Although, a
strong tendency group difference was found for
Corsi Block Tapping Task, the percent distribution
analysis revealed that none of the OCD patients per-
formed in the seriously impaired range (above two
standard deviations of the average healthy control
group scores). Each OCD patient in our sample 
performed within the normal range (one standard
deviation of the average control scores). Based on
this, despite the average group difference in the
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Corsi scores there is no sign of impairment of spa-
tial short-term memory functions in our OCD sam-
ple.

The OCD patients were significantly slower in
all three conditions of the Stroop Task, and there
was a tendency toward significance at the level of
committed errors in the interference condition. We
suggest, that the inability to inhibit a prepotent
response in the Stroop task is a consequence of the

impairment of inhibitory executive functions in
OCD. 

Our study confirms earlier results wich showed
that OCD patients produced impaired performance
in the WCST25, 26 in almost all aspects of the task:
OCD patients committed significantly more total
errors, perseverative errors and non-perseverative
errors, completed fewer categories, required more
trials to complete the first category, and showed
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Table 3. The distribution of OCD patients in terms of average healthy adult group scores (the data represent percent
scores)

Task Functions measured 1 SD+ 1 SD- 2 SD+ 2 SD-

DSF short term verbal memory 36.66 50 6.66 3.33
DSB short term verbal memory 60 40 0 0
CBTT short term visuo-spatial memory 30 70 0 0
SEII inhibition 53.33 13.33 0 33.33
WCST-PE shifting 26.66 36.33 0 30

OCD: obsessive-compulsive disorder, SD: standard deviation, 1 SD+/-: percent of patients are within 2 SD of the
healthy adults mean, 2 SD+/-: percent of patients are above 2 SD of the healthy adults mean, DSF: Digit Span Forward,
DSB: Digit Span Backward, CBTT: Corsi Block, SEII: Stroop Error Inhibition Index (Errors Interference Condition – Errors
Colour Naming Condition), WCST-PE: Wisconsin Card Sorting Task perseverative errors.

Table 2. Results of short-term memory and executive tasks in the two groups

OCD (n=30) Healthy control (n=30) Test of independence Significance Effect size
Median Percentiles Median Percentiles Mann-Whitney U test p r

(25th-75th) (25th-75th)

DSF 6 5.75-7 6.5 6-7 U = 394.5 z = 0.86 n.s. 0.11
DSB 5 4-5 5 4-6 U = 414 z = 0.56 n.s. 0.07
CBTT 5 4-6 5 5-6 U = 308 z = -2.23 0.026 0.28
SER 0 0-0 0 0-0 U = 434.5 z = 0.6 n.s. 0.07
SEC 0 0-0 0 0-0 U = 360 z = -2.55 n.s. 0.32
SEI 0.5 0-2.25 0 0-1 U = 324 z = -2.11 0.035 0.27
SRTR 1308 1166.75-1557.25 1025 948.75-1154.25 U = 213 z = -3.5 0.000 0.45
SRTC 1251.5 1023-1381 940.5 881.75-1092.75 U = 203 z = -3.65 0.000 0.47
SRTI 1580 1344.25-2019.75 1196 1059.5-1425.25 U = 248 z = -2.98 0.002 0.38
WCST-TA 112 81.25-128 75.5 70-92.5 U = 233.5 z = -3.23 0.001 0.41
WCST-TE 26 13.5-48.75 9.5 8-21.25 U = 230 z = -3.25 0.001 0.41
WCST-PE 13 7-23.75 5 4.75-10 U = 241 z = -3.1 0.002 0.4
WCST-NE 13 6.5-23.25 4.5 3-11.25 U = 254 z = -2.9 0.003 0.37
WCST-CL 64.5 58.75-73.25 64 61-67.25 U = 436.5 z = 0.2 n.s. 0.02
WCST-CN 6 3-6 6 6-6 U = 304.5 z = -2.83 0.003 0.36
WCST-NT 16 11-24 12 11-16.25 U = 299.5 z = -2.24 0.024 0.28
WCST-LS 1 0-1.25 0 0-1 U = 308 z = -2.33 0.02 0.3

OCD: obsessive-compulsive disorder, DSF: Digit Span Forward, DSB: Digit Span Backward, CBTT: Corsi Block Tapping Task, SER:
Stroop Test Errors Reading Condition, SEC: Sroop Test Errors Color Naming Condition, SEI: Stroop Test Errors Interference
Condition, SRTR: Stroop Test Reaction Time Reading Condition, SRTC: Stroop Test Reaction Time Color Naming Condition, SRTI:
Stroop Test Reaction Time Interference Condition, WCST: Wisconsin Card Sorting Test, WCST indices: TA: Trials administered, TE:
total errors, PE: perseverative errors, NE: nonperseverative errors, CL: conceptual level response, CN: number of categories com-
pleted, NT: number of trials to complete first category, LS: failure to maintain set, n.s.: not significant. WCST scores represent raw
scores. Reaction time on the Stroop Task was measured in msec.
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more failures to maintain set compared to healthy
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cortex, an area which might be impaired in OCD9.
In sum, inhibitory failures caused by the abnormal-
ities of orbitofrontal and dorsolateral prefrontal cor-
tex are likely to play a crucial role in the appearance
of perseverative errors in the WCST. 

The presence of perseverative responses corre-
lated with the severity of symptoms, patients with
higher Y-BOCS scores committed more persevera-
tive errors.

Our findings are also in line with results showing
that patients in the recovered phase of the illness
had significant impairments in set-shifting tasks,
which is a possible candidate for endophenotypic
marker for OCD52. 

The significantly more errors in the failure to
maintain set indices could be interpreted as an atten-
tion deficit impairment53, which might be a conse-
quence of the hyperactivity of the anterior cingular
cortex in OCD20, 54.

Based on the results of the short-term memory
tasks, we can conclude that updating component of
the working memory system seems to be intact in

OCD14. short-term memory scores of the OCD group
were in the healthy range. Note, that Digit Span
Backward Task, which requires a constant updating
of the contents in short-term memory, is a more diffi-
cult probe then the Digit Span Forward Task, and the
performance of the patients is not impaired.

Our results support the view that executive func-
tions are altered in OCD. The general executive
function deficit could be explained by the failures of
inhibition mechanism. These results support the
neuropsychological model of OCD wich proposes
that the deficit of cognitive and behavioral inhibi-
tion are responsible for the main cognitive findings
of this disorder, most prevalently the deficit in set
shifting and prepotent response inhibition9.  

There were some limitations to our study. First
we used a heterogeneous group of patients and did
not use subgroups. Second, the majority of the
patients were under medication during the study.
Third, we based our conclusions on the few neu-
ropsychological tasks selected for this study. 

Further research is needed to clarify the exact
nature of inhibitory executive processes and their
contribution to the cognitive neuropsychological
profile and symptoms of the disorder. 

ACKNOWLEDGEMENT
Financial support for the research was provided by
OTKA (Hungarian National Science Foundation)
K84019. Gyula Demeter was supported by the Pro
Progressio Foundation scholarship.

demeter angol.qxd  2013. 01. 23.  14:44  Page 40



Az alábbi dokumentumot magáncélra töltötték le az eLitMed.hu webportálról. A dokumentum felhasználása a szerzôi jog szabályozása alá esik.

Ideggyogy Sz 2013;66(1–2):35–41. 41

15. Martinot JL, Allilaire JF, Mazoyer BM, et al. Obsessive-
compulsive disorder: a clinical, neuropsychological and
positron emission tomography study. Acta Psychiatr
Scand1990;82:233-42.

16. Boone KB, Ananth J, Philipott L. Neuropsychological char-
acteristics of nondepressed adults with obsessive-compul-
sive disorder. Neuropsychiatry Neuropsychol Behav Neu-
rol 1991;4:96-109.

17. Aronowitz BR, Hollander E, Decaria C, Cohen L, Saoud
JB, Stein DJ. Neuropsychology of obsessive-compulsive
disorder. Preliminary findings. Neuropsychiatry Neuro-
psychol Behav Neurol 1994;7:81-6.

18. Bannon S, Gonsalvez CJ, Croft RJ, Boyce PM. Response
inhibition deficits in obsessive-compulsive disorder. Psy-
chiatry Res 2002;110:165-74.

19. Morris N, Jones DM. Memory updating in working
memory: The role of the central executive. Br J Psychol
1990;81:111-21.

20. van der Wee NJ, Ramsey NF, Jansma JM, et al. Spatial
working memory deficits in obsessive compulsive disorder
are associated with excessive engagement of the medial
frontal cortex. Neuroimage 2003;20:2271-80.

21. Purcell R, Maruff P, Kyrios M, Pantelis C. Neuropsy-
chological deficits in obsessive-compulsive disorder: a
comparison with unipolar depression, panic disorder, and
normal controls. Arch Gen Psychiatry 1998;55:415-23.

22. van der Wee NJA, Ramsey NF, van Megen HJGM, Denys
D, Westenberg HGM, Kahn RS. Spatial working memory in
obsessive-compulsive disorder improves with clinical res-
ponse: A functional MRI study. Eur Neuropsychophar-
macol 2007;17:16-23.

23. Nakao T, Nakagawa A, Nakatani E, et al. Working memo-
ry dysfunction in obsessive-compulsive disorder: A neu-
ropsychological and functional MRI study. J of Psychiatr
Res 2009; 43:784-91.

24. Heaton R. Wisconsin Card Sorting Test Manual. Odessa
(FL): Psychological Assessment Resources Inc; 1981.

25. Hymas N, Lees A, Bolton D, Epps K, Head D. The neurolo-
gy of obsessional slowness. Brain 1991;114:2203-33.

26. Okasha A, Rafaat M, Mahallawy N, et al. Cognitive dys-
function in obsessive-compulsive disorder. Acta Psychiatr
Scand 2000;101:281-5. 

27. Abbruzzese M, Ferri S, Scarone S. Wisconsin Card Sorting
Test performance in obsessive-compulsive disorder: no
evidence for involvement of dorsolateral prefrontal cortex.
Psychiatry Res 1995;58:37-43.

28. Abbruzzese M, Ferri S, Scarone S. The selective breakdown of
frontal functions in patients with obsessive-compulsive disor-
der and in patients with schizophrenia: A double dissociation
experimental finding. Neuropsychologia 1997;35:907-12.

29. Moritz S, Fricke S, Wagner M, Hand I. Further evidence for
delayed alternation deficits in obsessive-compulsive disor-
der. J Nerv Ment Dis 2001;189:562-4.

30. Moritz S, Birkner C, Kloss M, Jahn H, Hand I, Haasen C,
Krausz M. Executive functioning in obsessive-compulsive
disorder, unipolar depression, and schizophrenia. Arch Clin
Neuropsychol 2002;7:477-83.

31. Zielinski CM, Taylor MA, Juzwin KR. Neuropsychological
deficits in obsessive-compulsive disorder. Neuropsychi-
atry, Neuropsychol Behav Neurol 1991;4:110-6.

32. Christensen KJ, Kim SW, Dysken MW, Hoover KM.
Neuropsychological performance in obsessive-compulsive
disorder. Biol Psychiatry 1992;31:4-18.

33. Savage CR, Keuthen NJ, Jenike MA. Recall and recognition
memory in obsessive-compulsive disorder. J Neuropsy-
chiatry Clin Neurosci 1996;8:99-103.

34. Tallis F, Pratt P, Jamani N. Obsessive compulsive disor-
der, checking, and non-verbal memory: a neuropsycho-
logical investigation. Behav Res Ther 1999;37:161-6.

35. Purcell R, Maruff P, Kyrios M, Pantelis C. Cognitive
deficits in obsessive compulsive disorder on tests of
frontal-striatal function. Biol Psychiatry 1998;43:348-57.

36. Zitterl W, Urban C, Linzmayer L, et al. Memory deficits in
patients with DSM-IV obsessive-compulsive disorder. Psy-
chopathology 2001;34:113-7.

37. Moritz S, Kloss M, Jahn H, Schick M, Hand I. Impact of
comorbid depressive symptoms on non-verbal memory and
visuospatial performance in obsessive-compulsive disor-
der. Cognit Neuropsychiatry 2003;8:261-72.

38. First MB, Spitzer RL, Gibbon M, Williams JBW. Structured
Clinical Interview for DSM-IV, Patient Edition (SCUD-P).
Biometrics Research Department, New York State Psychi-
atric Institute; 1996.

39. Goodman WK, Price LH, Rasmussen SA, Mazure C,
Fleischman RL, Hill CL, et al. The Yale-Brown Obsessive
Compulsive Scale: I. Development, use, and reliability.
Arch Gen Psychiatry 1989;46:1006-11.

40. Goodman WL, Price LH, Rasmussen SA, Mazure C. The
Yale-Brown Obsessive Compulsive Scale (YBOCS): valid-
ity. Arch Gen Psychiatry 1989;46:1012-6.

41. Hamilton M. A rating scale for depression. Neurol Neuro-
surg Psychiatry 1960;23:56-62.

42. Warren WL. Revised Hamilton Rating Scale for depression.
Mental measurements yearbook (13th ed). Los Angeles:
Western Psychological Services; 1994.

43. Racsmány M, Lukács Á, Németh D, Pléh Cs. A verbális
munkamemória magyar nyelvû vizsgálóeljárásai. Magyar
Pszichológiai Szemle 2005;60:479-505.

44. Corsi PM. Human memory and the medial temporal region
of the brain [dissertation]. Montreal: McGill University;
1972.

45. De Renzi E, Faglioni P, Previdi P. Spatial memory and
hemispheric locus of lesion. Cortex 1977;13:424-33.

46. Morris RG, Downes JJ, Sahakian BJ, Evenden JL, Heald A,
Robbins TW. Planning and spatial working memory in
Parkinson’s disease. Neurol Neurosurg Psychiatry 1988;
51:757-66.

47. Orsini A, Chiacchio I, Clinque M, Cocchiaro C, Schiappa
O, Grossi D. Effects of age, education and sex on two tests
of immediate memory: A study of normal subjects from 20
to 99 years of age. Percept Mot Skills 1986;63:727-32.

48. Isaacs EB, Vargha-Khadem F. Differential course of devel-
opment of spatial and verbal memory span: A normative
study. Br J Dev Psychol 1989;7:377-80.

49. Capitani E, Laiacona M, Ciceri C; Gruppo Italiano per lo
Studio Neuropsicologico dell’Invecchiamento. Sex differ-
ences in spatial memory: A reanalysis of block tapping
long-term memory according to the short-term memory
level. Ital J Neurol Sci 1991;12:461-6.

50. Jones D, Farrand P, Stuart G, Morris N. Functional equiv-
alence of verbal and spatial information in serial short-term
memory. J Exp Psychol Learn Mem Cogn 1995;21:1008-
18.

51. De Renzi E, Nichelli P. Verbal and nonverbal short-term
memory impairment following hemispheric damage. Cor-
tex 1975;11:341-53.

52. Rao NP, Reddy J, Kumar KJ, Kandavel T, Chandrashekar
CR. Are neuropsychological deficits trait marker sin OCD?
Prog Neuropsychopharmachol Biol Psychiatry 2008;32:
1574-9.

53. De Geus F, Denys DAJP, Sitskoorn MM, Westenberg HGM.
Attention and cognition in patients with obsessive-compul-
sive disorder. Psychiatry Clin Neurosci 2007;61:45-53. 

54. van den Heuvel OA, Veltman DJ, Groenewegen HJ, et al.
Disorder-specific neuroanatomical correlates of attentional
bias in obsessive-compulsive disorder, panic disorder, 
and hypochondriasis. Arch Gen Psychiatry 2005;62:922-
33.

demeter angol.qxd  2013. 01. 23.  14:44  Page 41



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


