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Abstract
Objective—Obsessive and compulsive symptoms (OCS) are more prevalent in patients with
diagnosed Huntington’s disease (HD) than in the general population. Although psychiatric
symptoms have been reported in individuals with the HD gene expansion prior to clinical
diagnosis (pre-HD), little is known about OCS in this phase of disease.

Method—The goal of this study was to assess OCS in 300 pre-HD individuals and 108 non–
gene-expanded controls from the Neurobiological Predictors of Huntington’s Disease
(PREDICTHD)study (enrolled between November 2002 and April 2007) using a
multidimensional, self-report measure of OCS, the Schedule of Compulsions, Obsessions, and
Pathologic Impulses (SCOPI). Additionally, pre-HD individuals were classified into 3 prognostic
groups on the basis of age and CAG repeat length as “near-to-onset” (< 9 estimated years to
onset), “mid-to-onset” (9–15 years to onset), and “far-to-onset” (> 15 years to onset). We
compared the 3 pre-HD groups to the controls on SCOPI total score and 5 subscales (checking,
cleanliness, compulsive rituals, hoarding, and pathologic impulses), controlling for age and
gender.

Results—All models showed a significant (p < .05) group effect except for hoarding, with an
inverted-U pattern of increasing symptoms: controls < far-to-onset < mid-to-onset, with the near-
to-onset group being similar to controls. Although the mid-to-onset group showed the most
pathology, mean scores were below those of patients with diagnosed obsessive-compulsive
disorder. SCOPI items that separated pre-HD individuals from controls were focused on perceived
cognitive errors and obsessive worrying.
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Conclusion—Subclinical OCS were present in pre-HD participants compared to controls. The
OCS phenotype in pre-HD may present with obsessive worrying and checking related to cognitive
errors and may be a useful target for clinical screening as it could contribute to functional status.

Introduction
Obsessive and compulsive symptoms (OCS) are more common than diagnosed obsessive-
compulsive disorder (OCD) and have an estimated weighted lifetime prevalence of 5.5% in
the general population.1 Obsessive and compulsive symptoms are associated with pathology
of the frontal cortex and its related subcortical loops.2–4 The heterogeneity of OCS clusters
has led to research efforts to determine the OCS “phenotypes” associated with different
types of neuropathology or genetic loading.5,6 For example, patients with Tourette’s
syndrome have been shown to exhibit a constellation of symptoms related to symmetry,
hoarding, touching rituals, and aggressive obsessions, but not contamination or cleaning.7,8

Another neuropsychiatric disorder associated with elevated rates of OCS is Huntington’s
disease (HD), with prevalence rates ranging between 15% and 50%.9–14 Huntington’s
disease is an autosomal-dominant neurodegenerative disease caused by an unstable
expansion of CAG repeats and is characterized by a triad of symptoms: cognitive
impairment, psychiatric/behavioral disturbance, and motor abnormalities.15 The psychiatric
manifestation of OCS is not surprising given that HD is a disease of the frontal-striatal
circuitry,16,17 like OCD. Recent studies18,19 have indicated that symptoms of HD can occur
years before clinical diagnosis. For example, Paulsen et al.19 found evidence of motor
abnormalities, cognitive dysfunction, and mild psychiatric symptoms in a large cohort of
individuals with the gene expansion but without a clinical diagnosis of HD.

Because HD is a relatively rare disease, there is a paucity of publications describing the
neuropsychiatric sequelae of this disease. Literature is even more scant with regard to the
earliest changes that occur in these patients. For the past 15 years, presymptomatic patients
have been able to receive definitive genetic testing, which has increased the number of
patients seeking care before diagnosis and the number of research studies targeting the
earliest changes associated with HD. Not coincidentally, the field is moving toward a more
dimensional understanding and a possible overhaul of diagnostic criteria for HD. This
carries with it a number of important implications. First, it will become increasingly
common for patients to seek care before diagnosis. Because psychiatric symptoms are
associated with functional disability, even in the prediagnosed phase,20 they often facilitate
contact with clinicians. Further, psychiatric symptoms may be more successfully
ameliorated with currently available medications than symptoms in the other 2 domains (i.e.,
cognitive dysfunction and chorea). It is, therefore, important to understand the clinical
presentation and course of psychiatric symptoms. A second and related point is that clinical
trials are soon to begin in prediagnosed patients, making accurate understanding of early
symptoms critical for therapeutic target selection and trial design. This may be particularly
true for psychiatric symptoms, for which there are many psychotropics already FDA-
approved that could be tested immediately. Finally, there has been longstanding speculation
about whether the psychiatric symptoms in early and prediagnosed HD are related to the
stress of living with the knowledge of having a fatal illness and caring for family members
(i.e., reactive) or whether it is associated with neurologic changes that we now know occur
decades before diagnosis.19 The previous research on OCS in HD has almost exclusively
focused on patients with manifest HD (i.e., symptoms resulting in a diagnosis by a
neurologist). Neuropsychiatric symptoms in diagnosed patients are specifically associated
with decrements in everyday functioning9 and are thought to impact quality of life.21

Paulsen and colleagues22 found that psychiatric symptoms were prevalent in diagnosed HD
and were independent of dementia. They argued for the importance of dimensional
assessment in a comprehensive evaluation of psychiatric symptoms across all stages of HD.
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Clinical experience and recent research from our laboratory in individuals with the HD gene
expansion prior to clinical diagnosis (pre-HD) indicate that psychiatric symptoms are
present many years before formal diagnosis.19,20 In a large study of pre-HD participants,
Duff and colleagues20 found significantly more psychiatric symptoms than in those negative
for the HD gene mutation, with OCS reported at the highest level (followed by depression
and anxiety), and those symptoms were associated with a measure of functional capacity
suggesting that, even in prediagnosed patients, they may impact function. In that study,
however, measurement of OCS was limited to a handful of items on a subscale of the
Symptom Checklist-90-Revised, which is used as a screening instrument. Therefore,
specific, comprehensive information about OCS that may characterize a phenotype in this
early phase of HD is still lacking. Such information will be helpful in better screening and
potentially treating the psychiatric symptoms associated with HD. Therefore, the current
study was conducted to examine OCS in pre-HD by examining baseline data from a large
cohort from the Neurobiological Predictors of Huntington’s Disease (PREDICT-HD)18

study. It was hypothesized that pre-HD expansion-positive individuals would endorse higher
levels of OCS compared to expansion-negative individuals. We also sought to analyze
individual items on a multidimensional measure of OCS to determine which items are most
characteristic of the syndrome in pre-HD individuals.

METHOD
Participants

Four hundred eight individuals enrolled in the PREDICT-HD study between November
2002 and April 2007 served as participants. Briefly, this multicenter, longitudinal project
recruited individuals who were at risk for HD and who had decided to voluntarily undergo
genetic testing and received results prior to, and independent of, participation in PREDICT-
HD. Participants were separated into the following groups: “expansion-positive” but not yet
diagnosed with HD (i.e., not showing significant motor signs to warrant a diagnosis) (N =
300) and “expansion-negative” (i.e., having a parent with HD but confirmed not to carry the
expanded HD gene) (N = 108). Additional details about the recruitment and characterization
of the sample can be found in Paulsen et al.18

Procedures
After giving informed consent, all participants were evaluated with a standardized clinical
rating scale for HD, neuropsychological testing, psychiatric assessments, and magnetic
resonance imaging. These procedures have all been previously described.18 Included in the
psychiatric assessments was the Schedule of Compulsions, Obsessions, and Pathologic
Impulses (SCOPI),5 which was completed by participants and their companions. The first
available SCOPI data were used. In most cases, this occurred at the baseline or year 2 visit
because the SCOPI was added to the neuropsychiatric battery after study initiation.
Companions are persons well known to the participant, usually spouses or siblings, who
have committed to accompany the participant to every visit and provide psychiatric and
functional ratings. Each companion was instructed to complete the SCOPI on the basis of his
or her view of the participant’s functioning at that time.

Measures
The SCOPI is a validated, multidimensional self-report measure of OCS. It is composed of
47 items that are rated on a 5-point scale (1 = strongly disagree, 2 = disagree, 3 = neutral or
cannot decide, 4 = agree, 5 = strongly agree). There are 5 subscales: checking, cleanliness,
compulsive rituals, hoarding, and pathologic impulses. The obsessive checking subscale
includes items assessing recurring and intrusive thoughts (e.g., “I sometimes find that I
cannot get rid of unpleasant thoughts that have popped into my mind”), obsessions of doubt,
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checking, and counting. The obsessive cleanliness subscale includes items about germs and
contamination (e.g., “I worry a lot about germs”). The compulsive rituals subscale assesses
individual differences in the need to perform common tasks in a fixed, ritualistic manner
(e.g., “I have little rituals that I follow even though I know they are silly”; “If I don’t do
certain tasks in a particular order, I feel uncomfortable”). The hoarding subscale includes
items such as “I like to collect things” and “I find it difficult to throw things away, even
when I know I don’t need them.” Finally, the pathologic impulses subscale contains content
related to impulse-control disorders (e.g., “Occasionally I will have a sudden urge to steal
something”), as well as other types of dysfunctional impulses (e.g., “While driving, I
sometimes have the impulse to do something crazy”).

A total score is calculated by summing the first 3 subscales, as these are most reflective of
classic OCS according to the authors of the SCOPI. Higher scores indicate a greater level of
symptom endorsement. Normative data are available for the SCOPI in Watson and Wu5 for
4 samples (adults, college students, outpatients, patients with OCD). The SCOPI has
excellent internal consistency (19/20 coefficients are 0.80 or higher), test-retest reliability
(0.79–0.82), and convergent validity in a sample of over 2000 college students with the
Obsessive Compulsive Inventory-Revised and the Yale-Brown Obsessive Compulsive Scale
(see Watson and Wu5 for further psychometric details). Additionally, it has been shown to
have convergent validity between ratings made by participants and spouses.5 The authors
note that the SCOPI is the first published obsessive-compulsive rating scale to establish self-
other agreement. In the current study, Pearson correlations showed that participants’ and
companions’ ratings were moderately correlated for all subscales and the total score (all p
< .0001, r = 0.34–0.50). The companions, however, consistently provided lower ratings of
participants’ symptoms than the participants did, although a similar pattern of results
emerged. Thus, participant ratings were used in the remaining analyses.

Participants were also evaluated on other markers of disease progression as part of the
PREDICT-HD study. Probability of onset of HD in the next 5 years was estimated with
current age and CAG repeat length using the published method of Langbehn et al.23 All
participants were evaluated with the Unified Huntington’s Disease Rating Scale.24 A
neurologist examined the participant’s individual motor signs (e.g., finger tapping, chorea,
dysarthria) and then determined an overall confidence level that the participant had HD: 0
(normal), 1 (soft signs), 2 (possible HD), 3 (probable HD), and 4 (definite HD). The sum of
these individual signs was the total motor score, which ranges from 0 to 124, with higher
scores indicating more impaired motor functioning. The total functional capacity score
(Shoulson and Fahn15), which is derived from reports of the participant and his or her
companion, quantifies a participant’s ability to perform both basic and instrumental
activities of daily living. This scale ranges from 0 to 13, with higher scores indicating more
intact functioning. As part of the neuropsychological evaluation, an estimate of premorbid
IQ was made by administering the American National Adult Reading Test25 (the greater the
number of errors, the lower the estimated IQ).

Data Analyses
The expansion-positive and expansion-negative groups were compared on demographic and
HD-related variables using independent t tests. The total score and 5 subscale scores of the
SCOPI were also compared with independent t tests for participants and companions. Next,
to evaluate which individual SCOPI items differentiated the expansion-positive from the
expansion-negative group, t tests were calculated for each item. Finally, to determine
whether OCS are higher in participants who are closest to estimated disease onset, we
divided the expansion positive group into 3 prognostic levels—“near-to-onset” (i.e., less
than 9 years until expected onset), “mid-toonset” (i.e., 9–15 years until expected onset), and
“farto-onset” (i.e., greater than 15 years until expected onset)—according to the prediction
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equation published by Langbehn et al.,23 which uses the participant’s current age and CAG
repeat length (note that this information was not available in some cases).19,23 These
predicted groupings have shown excellent agreement with actual cases of diagnosis in a
survival analysis.26 More specifically, using a Cox proportional hazards survival model,
these groupings are significant (p < .0001) differentiators of diagnostic risk (χ2 = 55.92, df
= 2 for the likelihood ratio test). (See Paulsen et al.19 for additional details about the
prediction equation.) We then conducted 6 separate analyses of covariance (ANCOVAs).
For these analyses, scores on the SCOPI (total score, checking, cleanliness, compulsive
rituals, hoarding, and pathologic impulses) served as the dependent variable, prognostic
groups (controls, far-to-onset, mid-to-onset, and near-to-onset) served as the independent
variables, and age and gender were entered as covariates. Tukey-Kramer corrections were
used for post hoc comparisons of prognostic group differences.

RESULTS
Participant Characteristics

Participant characteristics are shown in Table 1 for the expansion-positive and expansion-
negative groups. The two groups were not significantly different with regard to education,
gender, or estimated premorbid IQ (p > .05). However, the expansion-positive group was
significantly younger than the expansion-negative group (t = −3.74, p < .001), and the 2
groups differed on the markers that are consistent with signs of developing HD, including
total motor score (t = 5.07, p < .0001), CAG length (t = 54.59, p < .0001), and total
functional capacity (t = −3.24, p < .005) in the expected direction. Expansion-Positive
Compared to Expansion-Negative Participants on the SCOPI Total score on the SCOPI was
not significantly different between the 2 groups (p = .20), but 2 of the 5 subscales were
significantly different (checking, t = 2.35, p = .02; and pathologic impulses, t = 4.06, p < .
0001), with expansion-positive participants endorsing higher levels of symptoms than
expansion-negative participants. Scores on the SCOPI are presented in Table 2.

To learn more about the “phenotype” of pre-HD OCS, we calculated t tests for each item on
the SCOPI for the expansion-positive versus expansion-negative group to identify items that
might be critical in differentiating the 2 groups. According to the participants’ ratings, 12 of
the 47 SCOPI items were significantly higher (i.e., greater symptom endorsement) in the
expansion-positive individuals than the expansion-negative individuals at the p < .05 level.
If a Bonferroni correction for multiple comparisons is applied, a more stringent cutoff would
be p < .001, in which case only 4 items reach this level. We have presented all items with p
< .05 in Table 3 for review.

Additionally, 2 items were higher in the expansion negative group (“People should wash
their hands frequently to eliminate contamination from germs” [t = −3.77, p < .0005] and “I
collect items that others would consider junk” [t = −2.17, p < .05]). Near-to-Onset, Mid-to-
Onset, Far-to-Onset, and Expansion-Negative Comparisons on the SCOPI Separate
ANCOVAs were run to examine group effects (controls, far-to-onset, mid-to-onset, and
near-to-onset) on the 6 SCOPI variables (i.e., 5 subscales and total score), controlling for
age and gender. Five of the 6 SCOPI variables showed significant group effects. As can be
seen in Table 2 and Figure 1, there was a general pattern of increasing symptom
endorsement; expansion negative controls and near-to-onset participants endorsed the fewest
symptoms and far-from-onset and mid-to-onset endorsed the most symptoms. Total score
showed an overall group effect (F = 4.71, p = .003), and post hoc tests corrected for multiple
comparisons (Tukey-Kramer) revealed that the mid-to-onset group scored higher than the
expansion-negative group (Tukey-Kramer adjusted p = .02) and the near-to-onset group (p
= .003). Similar results were found for the checking subscale (F = 4.0, p = .008), with the
mid-to-onset group scoring higher than the controls (Tukey-Kramer adjusted p = .006) and
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trending toward higher than the near-to-onset group (p = .055). The cleanliness subscale
showed a group effect (F = 3.34, p = .02), with the mid-to-onset group scoring higher than
the near-to-onset group (p = .009). The compulsive rituals subscale was similar (F = 3.86, p
= .010; p = .007 for mid > near); on this subscale, the mid-to-onset group was also higher
than controls on the uncorrected t test comparison (p = .05), but this did not hold with the
adjusted p (Tukey-Kramer p = .21). The pathologic impulses subscale showed an overall
effect (F = 6.20, p = .0004), with mid-to-onset higher than controls (Tukey-Kramer adjusted
p < .0001). Again, with this subscale, there was a significant difference between controls
and far-to-onset (t = 2.07, p = .04) that did not hold with the more stringent post hoc test.
There were no significant differences on the hoarding subscale.

DISCUSSION
The results of the current study provide information about OCS in a large sample of
individuals who have not yet met criteria for an HD diagnosis but have the genetic mutation.
These results support and extend our prior work showing increased OCS in pre-HD on a
screening measure of general psychiatric symptoms.20 In the present study, these pre-HD
participants endorsed a higher level of symptoms than the comparison group of at-risk,
expansion-negative individuals. Elevations were seen on scales assessing obsessive
checking and pathologic impulses when the expansion-positive group was considered as a
whole. When the expansion-positive group was divided into 3 groups on the basis of
estimated nearness to disease onset, significant elevations were seen compared to controls
on the pathologic impulses, compulsive rituals, and obsessive checking subscales of the
SCOPI. In addition, there were elevations in symptoms of those midway from onset
compared to those near onset for the obsessive checking, obsessive cleanliness, and
compulsive rituals subscales. It is important to note, however, that even in the group with
the highest symptom endorsement compared to controls (the “mid” group who are expected
to be 9–15 years from disease onset), symptoms remained below the level endorsed by
patients with diagnosed OCD (on the 5 subscales, z scores ranged from −0.19 to −0.96),
indicating that these are subclinical elevations.5

In this study, we also asked the participants’ companions to complete the SCOPI by rating
their perceptions of OCS for the participants. Although participants’ and companions’
ratings were highly correlated, the companions consistently underreported OCS compared to
the participants. This finding is interesting in light of other recent research that has shown
mixed convergence of patient and companion ratings. Anosagnosia is a common feature of
HD,27 and underreporting of psychiatric symptoms has been suggested by past research.28

Recent research has shown that reduced insight/lack of symptom awareness may also be
present in pre-HD. Duff and colleagues20 found only small to moderate correlations between
ratings made by pre-HD participants and companions on the Symptom Checklist-90-
Revised, a measure of general psychiatric symptoms, possibly suggesting a lack of
awareness of symptoms. Additionally, Duff et al. (K.D., J.S.P., L.J.B., et al., manuscript
submitted) found that ratings diverged between participants and companions only in the
near-to-onset group on the Frontal System Behavioral Scale (FrSBe), a self-report measure
of “frontal” symptoms, including executive dysfunction, apathy, and disinhibition. Further,
the companions’ ratings were most correlated with other measures of disease progression,
such as cognitive dysfunction, which suggests that subjects near diagnosis had lost a self-
appreciation for these types of neuropsychiatric symptoms. Interestingly, Hoth and
colleagues29 found reduced insight for only certain types of symptoms in diagnosed patients,
indicating that awareness may vary as a function of symptom domain.

Specifically, patients overestimated their level of behavioral control and activities of daily
living; there was significant disagreement in their ratings of emotional control, with both
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over reporting and underreporting compared to their companions. In the Hoth study,29

unawareness was related to memory and executive deficits. A possible explanation for the
lower agreement on psychiatric symptom ratings is that awareness declines as patients
become more impaired. Further, the internalized and less observable nature of psychiatric
symptoms may make them more difficult to reach agreement on. It is, therefore, an
important finding, with both research and treatment implications, that pre-HD participants
may be better judges of their OCS than their companions, at least at some stages. This
warrants further investigation. By separating the expansion-positive participants into 3
groups on the basis of nearness to onset, it is possible to determine whether OCS track with
disease progression in a cross-sectional sample. When the group means on the SCOPI scales
across the 4 groups (controls, far-to-onset, mid-to-onset, and near-to-onset) are compared, an
inverted U pattern of symptom endorsement is seen: controls report the lowest levels of
symptoms, followed by participants far from onset, and then by those mid-toonset, who have
the highest symptom endorsement. The near-to-onset group was similar to controls—and in
some cases lower. Although it may seem counterintuitive that those participants closest to
onset (i.e., those with the most HD pathology) would have the lowest ratings of symptoms,
this pattern has been found in previous work.28,30 In these past studies, smaller sample sizes
in the most severe group may have confounded results. This is an unlikely explanation in the
current study because the mid-to-onset and near-to-onset groups were roughly comparable in
sample size (83 and 70, respectively). There are 3 other possible explanations. First, perhaps
early neuroanatomical changes produce psychiatric manifestations of the disease that present
at different stages of illness depending on the structures involved. As an example, frank
hallucinations are typically a later-occurring phenomenon.

The longitudinal design of PREDICT-HD, which repeatedly assesses psychiatric functioning
and utilizes neuroimaging, is well suited to address this hypothesis in the future. A second
explanation is that there may be a loss of insight or ability to acknowledge symptoms in the
near-to-onset group. Although the participants in this study made higher ratings of OCS than
did their companions, perhaps the companions’ ratings are less helpful for these subjective
and less-observable symptoms. It is possible that the participants are also underreporting in
the near-to-onset group due to cognitive changes in awareness. As noted above, Duff et al.
(K.D., J.S.P., L.J.B., et al., manuscript submitted) found companions’ ratings on the FrSBe
to be more associated with cognitive dysfunction than the participants’ own ratings,
suggesting diminished insight in relation to cognitive decline.

Paulsen and colleagues19 have shown that cognitive changes occur 1 to 2 decades before a
diagnosis is traditionally made. Finally, and less likely, participants may show an increase in
symptoms as they begin to notice other subtle symptoms of disease (i.e., reactive symptoms)
when they are still several years from onset. This may then be followed by a decline in
psychiatric symptoms as they approach diagnosis. Some participants have described
receiving increased support once they begin showing symptoms, and they become more
connected to the HD community such that their sense of well-being increases. One of the
strengths of this study was the comprehensive, multidimensional assessment of OCS that
will inform us about a potential phenotype in HD, which might not have been elucidated
with other OCD screening measures (e.g., the Yale-Brown Obsessive Compulsive Scale).

In contrast to patients with Tourette’s syndrome, who tend to display symptoms related to
symmetry, hoarding, and aggressive obsessions, the pre-HD participants in this study
endorsed symptoms related to intrusive thoughts, worry, and aggressive impulses. More
specifically, the 5 SCOPI items that differentiated expansion-positive from expansion-
negative participants and had the highest group mean ratings in the pre-HD group had to do
with perceived cognitive errors and obsessive worrying. Given the projections of the frontal-
striatal circuits31 and the cortical-subcortical atrophy in HD associated with those
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loops,16,17,32,33 both cognitive and psychiatric impairments are expected early
manifestations of HD. For example, impairments in attention and executive functions can be
localized to the dorsolateral-subcortical circuit, while the orbitofrontal circuit is associated
with emotional regulation. Thus, our finding suggesting a cognitive and impulsive
phenotype of OCS is not surprising. Pre-HD participants do experience subtle cognitive
changes that may impact their quality of work or school performance a decade or more
before they receive a diagnosis34; thus, worry about cognitive failures may be justified and
anatomically based.

Some limitations of the current study should be noted. First, although OCS were assessed
with a thorough, multidimensional tool, we did not complete a formal psychiatric diagnostic
interview to assess for OCD. Thus, our findings are limited to self-report and companion
report of symptoms. Future research should further clarify whether there is a common OCS
presentation in HD (i.e., an obsessive-compulsive phenotype) and what percentage of
patients has a diagnosable level of symptoms. In order to meet diagnostic criteria, patients
would have to have functional impairment secondary to their symptoms. A final limitation is
that these data are cross-sectional. Future research should examine the course of OCS
extending into the symptomatic period in a longitudinal design to determine whether OCS
track with disease progression. Information about the onset and course may be useful in
optimizing the identification and treatment of patients. In future studies, data from
PREDICT-HD will allow for the full examination of more regionally specific
neuropsychological, motor, and imaging relationships with OCS, specifically those
associated with frontal-striatal loops (e.g., executive functions and orbitofrontal volume).
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Figure 1. SCOPI Subscale Means and Standard Deviations for the 4 Diagnostic Groups Showing
an Inverted U Pattern of Symptom Endorsement, With Mid-to-Onset Participants Showing the
Highest Level of Symptom Endorsement
aIndividuals with no Huntington’s disease gene expansion.
b> 15 years to expected onset of Huntington’s disease.
c9–15 years to expected onset of Huntington’s disease.
d< 9 years to expected onset of Huntington’s disease.
Abbreviation: SCOPI = Schedule of Compulsions, Obsessions, and Pathologic Impulses.
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Table 1

Denographic and Clinical Information by Group (total N = 408)a

Variable Expansion-Negative Groupb (N = 108) Expansion-Positive Groupc (N = 300)

Age, y+ 44.92 (11.69) 40.18 (9.47)

Female gener, % 62.67 72.64

Education, y 14.58 (2.77) 14.13 (2.76)

CAG length+++ 19.99 (3.60) 42.56 (2.67)

Porability of onset in 5 years NA 0.20 (0.19)

Total motor score+++ 2.27 (2.76) 4.23 (4.89)

Total functional capacity score+ 12.97 (0.17) 12.85 (0.59)

ANART errors 17.13 (7.78) 17.65 (8.11)

a
All data are shone as mean (SD) escept where indicated otherwise.

b
Control group with no Huntington’s disease gene expansion.

c
Individuals with Huntington’s disease gene expansion

+
p<.005

++
p<.001

+++
p<.0001

Abreviations: ANART = American National Adult Reading Test, NA = Not Applicable.
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