
In adult obsessive–compulsive disorder (OCD) there is evidence
of abnormalities in inhibitory functions such as motor and inter-
ference inhibition and task switching,1,2 as well as in mediating
frontostriatothalamic networks.3–5 These deficits have been asso-
ciated with poor inhibitory control of obsessions and compul-
sions.3 Although OCD usually begins in childhood,6 there has
been no functional imaging study in paediatric OCD. We used
event-related functional magnetic resonance imaging (fMRI) to
test for frontostriatal dysfunction in adolescents with OCD com-
pared with matched controls during three different tasks of inhi-
bitory control (‘stop’, motor Stroop and ‘switch’ tasks) that
activate task-specific frontostriatal brain regions.7,8 In order to
minimise the impact of concurrent anxiety, ritualising or the po-
tential need to inhibit obsessions or compulsions during the scan-
ning procedure, we studied adolescents with treated OCD who
had minimal residual symptoms. Impaired inhibitory perfor-
mance in adult OCD is still observed despite treatment and symp-
tom reductions.9 Our hypothesis therefore was that brain
abnormalities during inhibitory control are a trait marker of
OCD and would still be observed in adolescents whose disorder
was in partial remission.

Method

Participants

Ten boys aged 12–16 years were recruited to the study from the
Maudsley Hospital child and adolescent OCD clinic. All had a clin-
ical diagnosis of obsessive–compulsive disorder, with a mean pre-
treatment score on the Children’s Yale–Brown Obsessive Compulsive
Scale (CY–BOCS)10 of 20.5 (range 12–33). Assessment with this
scale was repeated before fMRI scanning and confirmed significant
symptomatic improvement (mean 46% for obsessions and 49%
for compulsions). Some residual symptoms were present in all 10
boys at scanning (mean total CY–BOCS score 11, range 2–21), so
all could be characterised as treatment responders.

Predominant symptom subtypes were washing and checking.
To avoid potential state effects of anxiety and depression, addi-
tional inclusion criteria were scores below 15 on the Birleson
depression questionnaire11 and scores below 19 on the Revised
Children’s Manifest Anxiety Scale (R–CMAS).12 Exclusion criteria
included a history of a general or specific intellectual disability or
psychiatric disorders, in particular comorbid tic disorders (includ-
ing Tourette syndrome), autism-spectrum disorder, attention-
deficit hyperactivity disorder, affective disorders or other anxiety
disorders, assessed using the Child Behavior Checklist13 and by
an experienced psychiatrist (I.H.). Symptom scores and illness
duration (at the time of first presentation to the specialist clinic)
are shown in Table 1. The majority of participants in the OCD
group (n¼8) were being treated with a selective serotonin
reuptake inhibitor (SSRI), with a mean duration of treatment of
5 months (range 2–12); five patients had completed a course
of cognitive–behavioural therapy (mean eight sessions, range
four to ten). The control group comprised nine healthy volun-
teer male adolescents screened using the Child Behavior Check-
list and the CY–BOCS. They were matched for verbal IQ,
handedness, age and socio-economic background (see Table 1).
The study was approved by the local ethics committee and after
complete description of the study to the adolescents and parents,
written informed consent or assent was obtained for all
participants.

Experimental design

The tasks were presented in fixed order (stop, motor Stroop,
switch), using a video projector within the MRI scanner, and
behavioural response data were recorded. All participants were
trained once on each task and acclimatised to the scanning
environment in advance. Randomised presentation, mixed trial,
rapid event-related fMRI designs were used with jittered inter-trial
intervals and random events to optimise statistical efficiency.
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Background
Obsessive–compulsive disorder (OCD) may be related to a
dysfunction in frontostriatal pathways mediating inhibitory
control. However, no functional magnetic resonance imaging
(fMRI) study has tested this in children.

Aims
To test whether adolescents with OCD in partial remission
would show abnormal frontostriatal brain activation during
tasks of inhibition.

Method
Event-related fMRI was used to compare brain activation in
10 adolescent boys with OCD with that of 9 matched
controls during three different tasks of inhibitory control.

Results
During a ‘stop’ task, participants with OCD showed reduced

activation in right orbitofrontal cortex, thalamus and basal
ganglia; inhibition failure elicited mesial frontal
underactivation. Task switching and interference inhibition
were associated with attenuated activation in frontal,
temporoparietal and cerebellar regions.

Conclusions
These preliminary findings support the hypothesis that
paediatric OCD is characterised by a dysregulation of
frontostriatothalamic brain regions necessary for motor
inhibition, and also demonstrate dysfunction of
temporoparietal and frontocerebellar attention networks
during more cognitive forms of inhibition.

Declaration of interest
None. Funding detailed in Acknowledgements.

The British Journal of Psychiatry (2008)
192, 25–31. doi: 10.1192/bjp.bp.107.036558

https://doi.org/10.1192/bjp.bp.107.036558 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.bp.107.036558


Stop task

The fMRI adaptation of the 6 min tracking ‘stop’ task8,14 measures
the ability to suppress an already triggered motor response. The
basic task is a choice reaction time test with a mean inter-trial in-
terval of 1.8 s. In 20% of trials the ‘go’ signals were followed (about
250 ms later) by ‘stop’ signals, and participants had to inhibit their
motor responses. A tracking algorithm changed the time interval
between go-signal and stop-signal onsets according to each indivi-
dual’s performance in order to provide 50% successful and 50%
unsuccessful inhibition trials. Brain activation related to successful
inhibition was measured in the contrast of brain activation to the
50% successful inhibition trials with that of the 50% of unsuc-
cessful stop trials (successful stop minus unsuccessful stop
trials). Brain activation related to inhibition failure was measured
in the contrast of the 50% unsuccessful stop trials with the suc-
cessful go trials (thus controlling for the motor response).8,14

Motor Stroop task

The 6 min motor Stroop task7 involves a stimulus–response spa-
tial incompatibility effect, or ‘Simon effect’, reflected in a slowed
reaction time to incongruent as compared with congruent trials.
Participants have to press a left or right button depending on
whether a congruent arrow signal of 300 ms indicating left or right
appears either on the left or right side of the screen (mean inter-
trial interval 1.8 s). In 12% of incongruent trials arrows appeared
on the side opposite to where they point. Participants have to
inhibit responding according to the interfering, predominant
spatial information in order to execute the response to the iconic
information. The event-related fMRI analysis subtracts the
successfully performed congruent from successfully performed
incongruent Stroop trials (incongruent minus congruent).7

Switch task

A modified version of the Meiran switch task was used,7 requiring
cognitive switching between two spatial dimensions. A target dot
appeared in one of four corners of a grid with an arrow in the
middle of the grid (mean inter-trial interval 2.4 s). If the central
arrow was horizontal, the participant had to indicate whether
the target was on the left or right side of the grid (left or right
button); if the central arrow was vertical, the participant had to
indicate whether the target was in the lower or upper half of the
grid (up or down button). During switch trials (21%) the central
arrow changed position, which occurred after every four to six
repeat trials (79%). The event-related fMRI analysis subtracted
activation associated with repeat trials from activation associated
with switch trials (switch minus repeat).7

Performance was compared between groups using indepen-
dent t-tests on all major task variables. Probability values were
adjusted for multiple testing using the false discovery rate.15

Image acquisition and analysis

Gradient-echo echoplanar magnetic resonance imaging data were
acquired on a GE Signa 1.5 T Horizon LX System (General
Electric, Milwaukee, Wisconsin, USA) at the Maudsley Hospital,
London. A quadrature birdcage head coil was used for radio-
frequency transmission and reception. In each of 16 non-contiguous
planes parallel to the anterior–posterior commissure, T2-weighted
MR images depicting blood oxygen level dependent (BOLD)
contrast covering the whole brain were acquired, with time to
echo (TE) 40 ms, repetition time (TR) 1.8 s for the Stroop and
stop tests and 2.4 s for the switch test, flip angle 908, in-plane
resolution 3.1 mm, slice thickness 7 mm, slice-skip 0.7 mm. A
high-resolution inversion recovery echoplanar image of the whole

brain was acquired in the intercommissural plane with TE¼40 ms,
inversion time (TI)¼180 ms, TR¼16 s, in-plane resolution
1.5 mm, slice thickness 3 mm, slice-skip 0.3 mm. This imaging
data-set provided almost complete brain coverage. Time series
analysis for each individual was based on a previously published
wavelet-based data resampling method for fMRI data.16 Using
rigid body and affine transformation, the individual maps were
registered into Talairach standard space.17 A generic brain
activation map was then produced for each experimental con-
dition and hypothesis testing was carried out at the cluster level,
shown to give excellent cluster-wise type I error control in
structural and fMRI analysis.16 For each task, fewer than one
false-positive activated cluster was expected at a probability value
of P50.05 at the voxel level and P50.0075 at the cluster level.
Analysis of variance for between-group differences was conducted
using randomisation-based testing for voxel- or cluster-wise
differences, as described in detail by Bullmore et al.16 For this
particular group comparison, fewer than one false-activated
cluster was expected at a probability value of P50.05 for voxel
and P50.01 for cluster comparisons.

Results

There was no significant difference between the OCD and control
groups in measures of IQ, age, handedness, anxiety and depression
at the time of scanning (Table 1).

Task performance

No significant between-group difference was observed for any of
the main performance variables. There was a trend, however, for
participants with OCD to show increased error rates in the switch
and motor Stroop tasks (Table 2).

Brain activation

Stop task

In the comparison of successful minus unsuccessful stop trials, the
boys in the control group activated right and left orbital prefrontal
cortex reaching into superior temporal pole, bilateral precentral
gyri, right caudate, thalamus and precuneus. Boys with OCD
showed no significant brain activation at this particular threshold.
At a more lenient threshold (cluster level of P50.05), boys with
OCD showed activation in the cerebellum, left superior temporal
lobe, right inferior temporal lobe, occipital lobe and premotor
cortex. Analysis of variance showed decreased brain activation in
the OCD group compared with the control group in the right
and left orbitofrontal cortex and in an extensive cluster of right
thalamus and the basal ganglia including the head of the caudate,
putamen and globus pallidus (Table 3, Fig. 1).

During the comparison of unsuccessful stop–go trials, boys in
the control group activated mesial frontal cortex bordering
anterior cingulate gyrus, right superior and left middle temporal
gyri, and precuneus. The boys with OCD activated right orbito-
frontal cortex, left medial temporal and posterior cingulate gyri.
Analysis of variance showed decreased activation for the OCD
group compared with the control group in the mesial frontal
gyrus, reaching laterally into left dorsolateral prefrontal cortex
and ventrally into anterior cingulate gyrus (see Table 3, Fig. 1).

Motor Stroop task

During the comparison of successful incongruent minus
congruent trials, boys in the control group showed brain activ-
ation in right medial and inferior temporal gyri, in right posterior
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cingulate and precuneus, and in the cerebellum. Boys with OCD
showed activation in left and right medial temporal gyri and in
the left inferior parietal cortex. Analysis of variance showed sig-
nificantly decreased activation in the latter group in the right
and left cerebellar vermis and right middle temporal gyrus (Table
3, Fig. 1).

Switch task

For the contrast of successful switch minus repeat trials, boys in
the control group showed activation in right inferior parietal lobe
reaching rostrally into precentral gyrus, in left inferior parietal
lobe, in left and right superior temporal lobes and in mid-
cingulate gyrus. Boys with OCD showed brain activation in the
right temporo-occipital lobe. Analysis of variance showed de-
creased brain activation in the OCD group compared with the
control group in right and left inferior parietal and superior
temporal cortices which in the right hemisphere reached rostrally
into precentral and inferior prefrontal cortices. There was further-
more reduced activation in the OCD group in bilateral vermis and
the right hemisphere of the cerebellum (Table 3, Fig. 1).

There was no increased brain activation in the OCD group
compared with the control group in any of the tasks.

Discussion

Despite equivalent task performance, boys with treated OCD in
partial remission showed reduced brain activation in task-relevant
neural networks during three different inhibition tasks. During the
‘stop’ task, the boys with OCD showed reduced activation in
inferior and orbital frontostriatothalamic brain regions. Stop
failures were associated with reduced activation in the OCD group
in mesial and dorsolateral prefrontal cortex, including the anterior
cingulate gyrus. During the more cognitive inhibition tasks the
OCD group showed reduced activation in inferior frontal (switch
task) and temporoparietocerebellar regions (motor Stroop and
switch tasks). These preliminary findings only partially confirm
the hypothesis of abnormal frontostriatothalamic pathways during
inhibitory control in paediatric patients with OCD. The findings
confirm frontostriatal network abnormalities during motor
response inhibition, but in addition show that tasks requiring
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Table 1 Sample characteristics and symptom scores

OCD group Control group

Mean (s.d.) Range Mean (s.d.) Range t (d.f.¼17)a P

WISC verbal performance index 102 (20) 78–140 108 (14) 89–125 70.75 0.46

Handedness score 85 (32) 30–100 86 (11) 65–100 70.15 0.89

Age, years 14.3 (1.7) 12–17 14.5 (1.1) 12–16 70.26 0.80

Anxiety score (R–CMAS) 8.6 (6.4) 0–19 5.33 (2.6) 3–11 1.41 0.18

Depression score (Birleson) 7.8 (5.1) 0–15 7.22 (3.3) 2–12 0.29 0.78

Duration of OCD, months 37.7 (19) 12–78

CY–BOCS scores at diagnosis

Obsession 10.6 (5.7) 2–19

Compulsion 10.1 (6.6) 2–22

Total score 20.5 (8.3) 12–33

CY–BOCS scores at scanning

Obsession 5.8 (3.6) 0–12

Compulsion 5.2 (3.9) 0–10

Total score 11 (6.8) 2–21

CY–BOCS, Children’s Yale–Brown Obsessive Compulsive Scale; OCD, obsessive–compulsive disorder; R–CMAS, Revised Children’s Manifest Anxiety Scale; WISC, Wechsler Intelligence
Scale for Children.
a. Independent samples two-tailed t-test.

Table 2 Performance data for the two study groups

OCD group Control group

Mean (s.d.) Range Mean (s.d.) Range Mann–Whitney U-testa P b

Stop task

Inhibition, % 47.3 (7.1) 40–63 51.7 (8.1) 40–65 39 NS

SSRT, msc 238.0 (259.8) 189–622 219.4 (266.9) 153–613 43 NS

MRT (go trials), ms 843.0 (160.4) 656–1196 819.4 (177.0) 655–1231 40 NS

Switch task

Switch cost, msd 112.7 (60.6) 46–262 100.5 (54.7) 29–188 41.5 NS

Errors to switch trials, % 8.4 (7.2) 0–22 3.5 (4.0) 0–9 25 0.095

Motor Stroop task

Stroop effect, mse 152.4 (88.9) 58–388 122.4 (49.6) 63–197 36 NS

Stroop errors, % 29.2 (22.7) 4–75 13.0 (9.6) 0–25 26.5 NS

MRT, mean reaction time; NS, not significant; OCD, obsessive–compulsive disorder; SSRT, stop signal reaction time.

a. Between-group comparisons.

b. Adjusted using the false discovery rate.

c. MRT go – stop signal delay.

d. MRT switch – MRT repeat trials.
e. MRT incongruent – MRT congruent trials.
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Table 3 Areas of increased brain activation in the control group (n¼9) compared with the obsessive–compulsive disorder group

(n¼10)

Task1 Region Brodmann area

Talairach coordinates

x y z No. of voxels P F

Stop task R orbital frontal gyrus 47 29 26 72 47 0.00956 8.9

(successful stop – R orbital frontal gyrus 47 43 15 713 47 0.00625 10.0

unsuccessful stop) L orbitofrontal/superior temporal gyri 47/38 747 11 713 62 0.00574 10.7

R thalamus/caudate/putamen/

globus pallidus/insula

– 11 711 72 133 0.00211 12.8

Stop task R mesial/dorsolateral frontal gyrus 9/10/32 4 48 31 242 0.00185 10.7

(unsuccessful stop – go trials) L medial temporal gyrus 21 761 715 72 110 0.00507 11.8

Switch task

(switch – repeat)

R inferior frontal/premotor/superior

temporal lobe/insula

45/6/22/40 54 719 31 250 0.00164 10.4

R inferior parietal lobe 40 43 737 42 34 0.00956 11.8

L inferior parietal/superior temporal lobe 40/42 751 719 31 144 0.00384 10.1

R cerebellum hemisphere – 29 748 724 74 0.00937 6.9

R and L cerebellum vermis – 0 741 724 101 0.00648 7.6

Motor Stroop task R middle/superior temporal gyrus/insula 21/38 43 722 713 108 0.00645 12.0

(incongruent 7 L cerebellum vermis – 77 785 725 214 0.00307 12.7

congruent)

L, left; R, right.

a. Analysis of variance significance thresholds for all tasks: voxel P¼0.05, cluster P¼0.01.

Fig. 1 Three-dimensional figures and selected two-dimensional axial slices showing the brain regions of decreased activation (P50.01)
in boys with obsessive–compulsive disorder compared with healthy boys during the different inhibitory tasks. Talairach z-coordinates are
indicated for slice distance (in mm) from the intercommissural line.
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more cognitive forms of inhibitory control (such as selective and
flexible attention) were associated with abnormal functioning in
extra-frontal temporal, parietal and cerebellar brain regions.

Frontostriatal underactivation during inhibitory
functions

In line with our hypothesis, the participants with OCD showed
reduced brain activation in right orbital and inferior prefrontal
cortex and striatal and thalamic brain regions during the stop task,
areas of typical activation during this task in healthy adolescents
and adults in this and previous studies.8,14 This finding of fronto-
striatothalamic underactivation during motor inhibition in young
people with OCD supports the hypothesis that a dysregulation of
orbitofrontostriatal pathways mediating inhibitory control func-
tions underlies the pathology of this disorder. The findings are
also in line with reported structural and biochemical abnormal-
ities in paediatric OCD in the frontal lobes, basal ganglia and
thalamus,18,19 which have been shown to correlate with severity
of OCD symptoms.20 In adults, correlations between orbitofrontal
dysfunction, structural abnormalities and OCD symptoms have
been observed,21 which, interestingly, were more pronounced in
patients with early-onset OCD.22

The right inferior prefrontal cortex was also underactivated in
the OCD group in the switch task, an area that has been found in
previous studies to mediate inhibition of irrelevant stimulus–
response associations during task switching.7 Similar to these
results are findings of a correlation between abnormal blood flow
in left inferior prefrontal cortex and errors on the Wisconsin Card
Sorting Task switching task in adult OCD.23 Differences in switch
task design or age groups might have resulted in the laterality
differences of findings between the present study and that of Lucey
et al (1997).

Stop task failures were associated with underactivation in the
OCD group in mesial and dorsolateral prefrontal cortices, two in-
terrelated brain regions that have been suggested to synergistically
mediate performance monitoring and error detection.24 Mesial
frontal cortex, especially anterior cingulate gyrus, has been shown
to be biochemically25 and structurally abnormal in children with
OCD,19 whereas abnormal neurochemical markers have been
found in left dorsolateral prefrontal cortex. Dysfunction of these
two interconnected brain regions in the context of errors supports
the view of a neurocognitive dysregulation of performance mon-
itoring functions in OCD.26,27

Although the brain areas of dysfunction in this study are also
consistent with brain regions that have been found to be abnormal
in neurochemical, morphological and functional imaging findings
in adult OCD,3,28,29 the specific finding of underactivation of these
brain regions during cognitive challenge is only partly in line with
adult functional imaging studies. Reduced activation in caudate
has been observed in adults with OCD during implicit learning,30

in the caudate and dorsolateral prefrontal cortex during plan-
ning,31 and in the dorsolateral prefrontal cortex and anterior
cingulate gyrus during a colour–word Stroop task.5 Other studies,
however, have found overactivation in adult OCD during cogni-
tive tasks, most consistently in the anterior cingulate in the con-
text of performance monitoring or conflict detection,4,26,27 but
also during inhibition and planning.26,31 Differences between
adult and childhood OCD could account for differences in find-
ings. Early-onset OCD has been shown to differ from the
late-onset disorder, with the former showing reduced blood flow
in the bilateral inferior prefrontal cortex, right thalamus and ante-
rior cingulate gyrus,22 areas we have found to be reduced in their
function in this sample of paediatric patients with OCD. Findings
in this population might be less influenced by the effects of

chronicity or long-term medication compared with adults with
the disorder, and may represent a more homogeneous sample.
Over time, adults with OCD may compensate for chronic frontos-
triatal dysfunction, possibly by overactivating the performance
monitoring system of the brain mediated by anterior cingulate
and lateral prefrontal brain regions. This would be supported by
the findings of van den Heuvel et al of both decreased lateral fron-
tostriatal and increased anterior cingulate activation in adult OCD
during poor planning performance.31 The adolescents with OCD
recruited to this study were in partial remission and had relatively
few symptoms of the disorder, in contrast to the published adult
studies in which patients were fully symptomatic. The increased
anterior cingulate activation seen in the adult studies might be
more related to active obsessive–compulsive symptoms rather
than representing a marker of trait brain differences in individuals
with OCD.

The findings of underactivation in frontostriatal pathways
during cognitive challenge in paediatric OCD is also interesting
in view of relatively consistent findings of overactivation of the
same brain regions during symptom provocation in adult
OCD.28 It has been argued that chronic overactivation of fronto-
striatothalamic pathways that are responsible for obsessive and
compulsive symptoms would make the brain regions involved in
these pathways less recruitable for cognitive functions, which
would explain concurrent underactivation of the symptom-related
reduced frontostriatal pathways during cognitive challenge. This is
in line with a study showing that pharmacological treatment in
adult OCD leads to a reduction of previously increased fronto-
striatal activation with a symptom provocation task, whereas it
increased previously reduced frontal activation in a Stroop task.5

Underactivation in temporoparietal and cerebellar
regions

The underactivation in adolescents with OCD in parietal, temporal
and cerebellar cortices during the motor Stroop and switch tasks
was unexpected and may be related to the high load on parieto-
temporal activation during these tasks, presumably related to
visuospatial attention mechanisms.7 The motor Stroop and switch
tasks measure more cognitive forms of inhibition compared with
the stop task and have a higher load on selective attention func-
tions. The underactivation in participants with OCD of fronto-
parietotemporal and cerebellar brain regions during these tasks
might thus be related to problems with attentional rather than
inhibitory networks. Deficits in selective attention and cognitive
flexibility, not just inhibitory functions, have been found in adult
patients with OCD.1,2 Furthermore, evidence exists in adult OCD
for structural and functional abnormalities in temporal, parietal
and cerebellar brain regions.28,29 with increased functioning in
these regions if symptoms improve.5 The findings thus suggest
task-specific abnormalities in paediatric OCD that are not limited
to frontostriatal pathways but extend to frontotemporoparietal
and frontocerebellar networks.

Unimpaired task performance

The findings of unimpaired performance on tasks of inhibitory
control in adolescents with OCD contrast with findings in adult
OCD of deficits during similar and even identical tasks of motor
inhibition, interference inhibition and cognitive switching.1,2

However, the number of participants in our study is small for
neuropsychological analysis, and generalisations cannot be made.
Group differences might have emerged with larger sample sizes,
especially in the motor Stroop and switch tasks where a trend
towards impairment was observed. Two additional possible
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explanations for the absence of between-group performance
differences are, first, that the patients included in this study were
treated and had OCD at low symptom levels, and second, that the
fMRI adaptations of cognitive tasks are usually easier to perform,
and therefore lose a degree of behavioural sensitivity. The lack of
performance differences, therefore, should be considered a preli-
minary finding and the relationship between brain and behaviour-
al abnormalities needs to be addressed in future, larger-scale fMRI
studies in children with fully symptomatic OCD.

Brain abnormalities in inhibitory networks:
a trait marker of OCD?

Given the partially remitted nature of the disorder in our OCD
group, these preliminary findings of dysfunction in neural net-
works of inhibition and attention are likely to reflect a trait marker
of OCD. The advantage of scanning patients with low symptom
levels is that findings are less likely to be confounded by anxiety
and the potential need to inhibit obsessions and compulsions in
the scanner. However, this also limits the generalisability of
findings. Brain abnormalities in fully symptomatic patients are
likely to be larger or different. Future fMRI studies in larger
samples of paediatric patients with fully symptomatic OCD are
needed to investigate whether the brain abnormalities in these
children resemble those in adult patients.

Limitations

Limitations of this study are in particular the small sample size
and the fact that 80% of patients were medicated with an SSRI.
Little is known about the effects of SSRIs on functional brain
activation patterns, although there is some evidence to suggest
they may increase specific regional relative metabolic rate, but
with different effects depending on duration of administration.32

In adult OCD, medication with SSRIs has been shown to reduce
symptom-related overactivation in frontal and striatal brain
regions but increase task-relevant brain activation during cog-
nitive challenge.5 This implies that medication may have a miti-
gating effect on brain dysfunction, which might have been more
pronounced in medication-naı̈ve adolescents with OCD.

In conclusion, this preliminary fMRI study provides the first
evidence that paediatric OCD in remission is characterised by dys-
functions of frontostriatothalamic networks during motor inhibi-
tion, and of frontotemporoparietal cortices and cerebellum during
the more attentional cognitive inhibition tasks. An underlying
neurocognitive deficit in brain regions mediating inhibitory and
attention functions may be a predisposing factor to the emergence
of obsessions and compulsions, the characteristic symptoms of OCD.
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Word pictures of depression: thoughts of death
Sharon McConville

As I descended more deeply into my depression, I became increasingly preoccupied with thoughts and images of death, to the extent
that other subjects seemed meaningless. These thoughts often translated into vivid dreams . . .

‘Despair was my foremost emotion during the night which has just passed. I awoke at 3 am from a sleep plagued with unremem-
bered nightmares, my muscles tensed for fight or flight, my mind preoccupied with poorly-developed but unquestionably negative
thoughts. I felt like I was lying in the middle of a scene from a scary movie, one of those suspense thrillers where the colours of
the shots are murky and the soundtrack is distorted so that it sounds like it is being heard through water, its chords bending and
smouldering out, somehow making you suspect that an ominous, unseen presence is about to manifest itself: listening to it makes
you want to look over your shoulder to check that no one is following you, but makes you afraid to do so in case someone – or some-
thing – surprises you from the front. I suppose this experiential phenomenon could be described as paranoia or possibly ‘free-floating
anxiety’; whatever the terminology, it was unpleasant. I got up eventually and told [the night nurses] – who were both engrossed in
reading material, [one] studying a psychology textbook, [the other] a celebrity magazine – how I was feeling. Somehow I needed to
share my feelings to help me confirm that they were not real. They made me some herbal tea and I went back to bed much
reassured. Then, just as I crawled under the heavy covers, images began to flood my brain. First there was a coffin, a funeral pro-
cession, my mother crying. Then there was a wake: faceless people surrounding a white-robed figure lying in an open casket. I
recognised this figure. It did not physically resemble me but I knew that it represented me, just as I had earlier been dreaming about
events which I knew were unfolding in Belfast even though the physical surroundings were more consistent with Edinburgh (the hill-
top castle and shops of Princess Street were prominent in the background scenery). I could not escape this morbid preoccupation, no
doubt related as much to the fact that Mum and Dad had been discussing my Great Aunt Ina’s funeral with me yesterday as much as
my own thoughts about suicide. However, it was the risk of self-harm which concerned [the nurse] most when I visited her once again
to de-escalate my feelings by sharing them with her. ‘‘You’ve had a traumatic week, Sharon. It’s not surprising that your sleep is
disturbed with such thoughts floating around in your head. Please, please come back and speak to us at any time that you need
to: that’s what we’re here for. You don’t need to cope with this on your own.’’ I still felt anxious when I returned again to bed but
I managed to calm myself enough to fall eventually into an un-refreshing, tossing-and-turning slumber. I do not know if I dreamt again
after that. I was glad though, when morning came.’
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