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There is recent evidence of deficits in praxis in patients with primary dystonia. Obsessive-compulsive disorder (OCD) has been
linked to disorders of higher-order motor function, such as dystonia. However, no clear mechanism underlying such a
relationship has been found. This pilot study aimed to identify whether patients with OCD might also show deficits in praxis.
Patients with OCD were compared with healthy volunteers on a meaningless gesture imitation task. Patients showed sig-
nificantly lower scores in this task. Further studies are needed to elucidate the nature of patients’ deficits in praxis. This might
reveal similar mechanisms underlying OCD and some types of movement disorders.
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Recent studies recognize an increased incidence of af-
fective disorders in patients with movement disorders. Of
these, several studies report a link between some types of
dystonia and obsessive-compulsive disorder (OCD), al-
though the pathophysiology of this association remains
unclear.1–4

Dystonia has been hypothesized to arise from deficits in
inhibitory control. OCD is a neuropsychiatric disorder
characterized by obsessions or compulsions reflecting
frontostriatal dysfunction. This raises the possibility of a
common mechanism underlying dystonia and OCD.1–3 Limb
apraxia is defined as a higher-order motor dysfunction in
skillful action despite preservation of coordination, com-
prehension, and the primary motor and sensory apparatus.
Limb apraxia is often observed after a stroke, particularly
affecting the parietal lobe, but it has also been described in
patients with movement disorders.5

A recent study demonstrated the presence of limb apraxia
in a group of patients with primary dystonia.6 The patients
tested on the task had cervical dystonia yet showed more
generalized deficits, affecting their limbs. Whether limb
apraxia is observed in OCD is not yet known.

In this study, we compared rates of limb apraxia between
patients with OCD and matched healthy volunteers using a
meaningless gesture imitation task, which has been shown to
reliably predict deficits in praxis.7,8We hypothesized patients
to be impaired. Our preliminary findings suggested this to be
the case.

Our results should encourage further studies of higher-
order motor dysfunction in patients with OCD, because they
can be readily tested for such deficits in view of their

relatively preserved elementary motor function. Identifying
a link between OCD and praxis would suggest a common
mechanism underlying the two andmay predict prognosis for
this disorder, particularly in regard to developing dystonia.

METHODS

A total of 24 patients with a diagnosis of OCD and 22 healthy
volunteers took part in the study. Participants were tested on
a 10-item meaningless gesture task, extracted from the
Birmingham Cognitive Screen (Figure 1).8

Healthy volunteers and patients with OCDwere recruited by
community advertisements in the East Anglia region. Patients
with OCD were also recruited from clinicians and advertise-
ments to local support groups. Healthy participants (mean
age537.4 years [range521–57 years], male:female ratio510:12)
hadno previous history of psychiatric illness andwerenot taking
any medications.

To confirm the diagnosis (DSM-IV-TR criteria) and ex-
clude comorbid psychiatric disorders, patients with OCD
(mean age537.9 years [range523–67 years], male:female
ratio511:9) were screened by a psychiatrist using the
Structured Clinical Interview (Mini-International Neuro-
psychiatric Inventory). General exclusion criteria for both
groups were substance dependence, current major de-
pression of moderate severity, head injury, or serious neuro-
logical, medical (in particular, neurological), or psychiatric
illness. Notably, patients with OCD in this study had no evi-
dence of neurological disorders such as dystonia.

Patients completed the Yale-Brown Obsessive Compul-
sive Scale (YBOCS) to assess severity and characteristics
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of OCD symptoms. Of the 24 patients with
OCD, 15were taking specific selective serotonin
reuptake inhibitor medication and four were
also taking antipsychotic medications.

Healthy volunteers were recruited to
match gender, age, and verbal IQ using the
National Adult Reading Test. Healthy vol-
unteers were free from medications and
neurological, medical, or psychiatric condi-
tions. All participants completed the Beck
Depression Inventory (BDI), the Spielberger
State-Anxiety Inventory (SSAI), and the
Spielberger Trait-Anxiety Inventory (STAI).

Participants were tested on the meaning-
less movement imitation task derived from
the apraxia testing section of the Birming-
ham Cognitive Screening tool.8 This cogni-
tive assessment tool has been validated against existing
tests of apraxia. Previously, an interrater reliability analysis
to determine consistency among raters on this task had a
kappa of 1.00 (p,0.001; 95% confidence interval50.94–1.00;
Chapters 6 and 7 in Humphreys et al.8).

The task required imitation of 10 nonsymbolic gestures
using the participant’s dominant hand, all of which re-
quired holding a static position after demonstration by the
experimenter. The test consisted of four gestures involving
whole hand movements and six involving independent
finger movements. They were performed slowly by the
experimenter in front of the participants for them to re-
produce immediately afterward. If an item was not repro-
duced flawlessly on the first presentation, a second trial was
given. The participants’ performance was scored 2, 1, or 0,
depending on whether it was correct on the first or second
presentations or never succeeded. The total possible score
was 20 points (with up to eight points for hand gestures and
up to 12 points for finger gestures).

The Mann-Whitney test was used to compare between-
subject groups. Correlation analyses using Spearman’s rho
were performed for patients with OCD to compare between
performance on the meaningless gesture tasks and their
OCD scores as well as their measures on the National Adult
Reading Test, SSAI, and STAI.

RESULTS

The patient demographic and clinical characteristics are
shown in Table 1.

The participant male:female ratios between the two
groups were not significantly different [x2(1)5–0.182,
p50.67, and x2(1)50.414, p50.67, for healthy volunteers
and patients with OCD, respectively].

Apraxia scores on the meaningless gesture task differed
significantly between the two groups. Scores for patients
with OCD averaged 18.3 (median519) compared with those
of healthy participants, which averaging 19.9 (median520;
Mann-Whitney U5132.5, z523.35, p50.001, r520.49).

When looking at the meaningless gesture scores for hand
and fingers separately, scores were significantly lower in the
OCD group. Mean accuracy for hand gestures in patients
with OCD was 7.3 compared with 7.9 in healthy volunteers
(Mann-Whitney U5197, z522.22, p50.03, r520.33), and
mean accuracy for finger gestures in patients was 10.9
compared with 11.9 in healthy volunteers (Mann-Whitney
U5170, z522.68, p50.01, r520.40). There was no signif-
icant difference in the gesture imitation scores between
patients with OCD who were taking neuroleptics (N515)
versus patients not taking neuroleptics (N59; t51.08, p50.3).

There were no significant correlations of the apraxia
measures on either the global YBOCS score (r50.082,
p50.73) or the separate obsession (r520.050, p50.83) and
compulsion scores (r520.004, p50.99). There was also no
correlation between the meaningless gesture imitation task
results and age (r50.308, p50.20), SSAI (r520.217,
p50.32), STAI (r520.077, p50.73), and BDI (r520.047,
p50.83) scores.

DISCUSSION

We found that patients with OCD have reduced perfor-
mance on a meaningless gesture task measuring limb
apraxia. Although patients with OCD may not have de-
veloped limb apraxia per se, they made more errors than the
healthy volunteers did. The task used for this pilot study is
designed for detection of limb apraxia in a clinical setting.8

Several studies report meaningless gesture imitation to be
the most sensitive method for detecting limb apraxia. A
version of this task has previously been used to identify
apraxia in patients with mild cognitive impairment and re-
liably predicted progression to Alzheimer’s disease.7

Two possible mechanisms may underlie our current ob-
servations of a deficit in meaningless gesture imitation in
OCD. First, this measure of praxis skills likely relates to
impairments in action recognition. Meaningless gesture
imitation likely demonstrates deficits in perceptual dis-
crimination of human body postures or body motion among

FIGURE 1. Meaningless Gesture Imitation Taska

a The left panel shows hand and finger gestures used for the meaningless gesture imitation
task. The right panel describes scoring for each individual gesture (maximum of 2 points
per correct gesture production) and the total scores for all. Adapted from Humphreys
et al.8 with permission.
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individuals with apraxia.9 Along this same line, studies on
OCD have shown the condition to be associated with ab-
normalities in the detection of human motion, as repre-
sented by point lights as well as in the discrimination of
static human bodily postures.10

Second, apraxia in patients with OCD may be related to
abnormalities in motor response inhibition. OCD is asso-
ciated with deficits in inhibitory processes on several lev-
els. In a recent meta-analysis, OCD was associated with
decreased short intracortical inhibition, enhanced intra-
cortical facilitation, and decreased cortical silent period.11

Patients with OCD and their unaffected family members
show greater activity of the presupplementary motor area
during response inhibition compared with healthy volun-
teers, suggesting a possible endophenotypic abnormal-
ity.11,12 A study supporting the latter reported deficits in the
Flanker task in a group of patients with OCD and their
unaffected relatives.13,14

To our knowledge, there are no studies to date in-
vestigating response inhibition in patients with apraxia.
Some authors have suggested that meaningless gesture im-
itation may involve impairment during action conflict.15,16

However, results from a study using the same cohort of pa-
tients with OCD as this one revealed no group differences in
tests of response inhibition measured with both the Flanker
task and a probabilistic conflict task involving conflict-
induced suppression.17

Traditional models of apraxia have implicated two
processes for imitating gestures, based on patients’ patterns
of error on these tasks: a semantic or “indirect” route, which
is more likely involved in imitation of gestures that are
meaningful, and a “direct” route to action, which bypasses

semantic processing, for the
imitation of gestures that are
meaningless.18,19 Lesion-
mapping studies in patients
with limb apraxia, corrobo-
rated by functional neuro-
imaging studies of imitation,
report a network of brain
regions predominantlywithin
the left hemisphere, which
include the superior temporal
sulcus, inferior parietal lobe
(angular gyrus), and basal
ganglia.18,19 The inferior
frontal gyrus, including adja-
cent ventral premotor areas,
has been implicated more re-
cently.20,21 The latter regions
are also reported in functional
neuroimaging studies of re-
sponse inhibition.22

Performance of a mean-
ingless gesture imitation task
could trigger the elicitation

of gesture representations, some of which may be mean-
ingful andmay require inhibition. The incongruent trials in a
Flanker task may elicit similar inappropriate action represen-
tations that require inhibition.13,14 However, the group of pa-
tients with OCD in this study did not show abnormalities on
this task.17 Further studies, perhaps using more traditional
tasks of response inhibition (e.g., Stroop22), may unravel the
mechanism leading to the deficits observed in this task.

Although these findings are only preliminary, we
have identified that patients with OCD may display
higher-order motor deficits. Further studies are required
to investigate the exact mechanisms underlying this
observation.
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TABLE 1. Patient Demographics and Scoresa

Characteristic
Patients With
OCD (N524)

Healthy
Volunteers
(N522) t df p U z r

Male:female ratio 14/10 12/10 — — —
Age (years) 37.9 (14.7) 37.4 (13.5) –0.42 43 0.34
Verbal IQ 115 (5.8) 117 (3.8) 1.7 34 0.26
Meaningless gesture
imitation score (of 20)
Mean 18.3 (1.8) 19.9 (0.3) 0.001 132.5 –3.35 –0.49
Median score 19 20

YBOCS total 25.8 (6.9) — — —
Obsessions 13.25 (3.6) — — —
Compulsions 12.9 (3.1) — — —
Treatment status, N — — — —
None 9
SSRI 15
Antipsychotics 4

BDI 18.7 (9.6) 4.4 (4.7) 5.7 34 ,0.001
STAI 35.2 (10.8) 54.4 (11.7) 5.5 41 ,0.001
SSAI 46.9 (12.2) 35.5(10.5) –4.86 43 ,0.001

a Data are presented as means (standard deviations) unless indicated otherwise. BDI, Beck Depression In-
ventory; OCD, obsessive-compulsive disorder; SSAI, Spielberger State-Anxiety Inventory; SSRI, selective
serotonin reuptake inhibitor; STAI, Spielberger Trait-Anxiety Inventory; YBOCS, Yale-Brown Obsessive Com-
pulsive Scale.
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