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Objective: This study estimated the psy-
chiatric morbidity of patients with degen-
erative cerebellar diseases.

Method: The study included a series of
31 patients with degenerative cerebellar
diseases, compared with 21 patients with
Huntington’s disease and 29 neurologi-
cally healthy comparison subjects. Com-
prehensive psychiatric evaluations, in-
cluding the Structured Clinical Interview
for DSM-IV and psychopathology rating
scales, were administered.

Results: The overall rate of noncognitive
psychiatric disorders was 77% in the pa-
tients with degenerative cerebellar dis-
eases, nearly identical to that in the pa-
tients with Huntington’s disease (81%) and
about double that seen in the neurologi-
cally healthy subjects (41%). There were
high rates of all mood disorders in both
the degenerative cerebellar diseases group
(68%) and the Huntington’s disease group
(43%); the rate in the degenerative cere-

bellar diseases group was significantly
higher than that in the neurologically
healthy subjects (31%). The frequency of
personality change in the three groups was
striking: change was present in 26% of the
degenerative cerebellar diseases patients,
48% of the Huntington’s disease patients,
and none of the neurologically healthy
comparison subjects. A total of 19% of the
degenerative cerebellar diseases subjects
and 71% of the Huntington’s disease sub-
jects met DSM-IV criteria for either cogni-
tive disorder or dementia.

Conclusions: The high rate of psychiatric
and cognitive disorders in the patients
with degenerative cerebellar diseases sug-
gests that many, if not most, patients with
degenerative cerebellar diseases may
benefit from psychiatric interventions.
These results also support previous find-
ings that the cerebellum may have a role
in modulating emotion and cognition.

(Am J Psychiatry 2002; 159:1306–1314)

Over the past decade, a growing body of work has
provided compelling support for nonmotor functions of
the cerebellum. Evidence for this derives in part from ele-
gant neuroanatomic studies demonstrating multiple par-
allel loops between the cerebellum and diverse regions of
the cerebral cortex, including nonmotor limbic and fron-
tal areas (1, 2), similar to the loops linking the basal ganglia
to different regions of the cerebral cortex (3). Other path-
ways of potential relevance include reciprocal connec-
tions between the cerebellum and brainstem catechola-
minergic (locus ceruleus) (4) and serotoninergic (dorsal
raphe) nuclei (5), the hypothalamus (6), the brainstem re-
ticular formation (7), and the ventral tegmental dopamin-
ergic neurons projecting to the forebrain (8). These con-
nections are of functional significance; investigations of
normal human and nonhuman primate cerebellar func-
tion suggest a modulating role for the cerebellum in a va-
riety of cognitive and emotional domains (9, 10).

Consistent with the existence of nonmotor cerebellar
functions, preliminary evidence points to cognitive and
psychiatric disturbances in patients with diseases affecting
the cerebellum. For instance, most—but not all—investi-

gations have found that subjects with moderate degenera-
tive cerebellar diseases develop mild subcortical dementia
(11, 12). Numerous case reports have suggested the pres-
ence of psychiatric disease in patients with cerebellar dam-
age, including mania (13, 14), “psychosis” (15), and schizo-
phrenia (16). Skre (17), examining subjects with any type of
hereditary ataxia and using largely undefined and now ob-
solete psychiatric diagnostic schemes, found psychiatric
disorders in approximately 23% of subjects, 12% of their
neurologically normal family members, and 3% of the neu-
rologically normal individuals from families without neu-
rological disease. Elevated rates of short-lived mild de-
pression have been detected acutely after cerebellar or
brainstem strokes (18). Schmahmann and Sherman (19)
examined 20 consecutive patients, primarily with cerebel-
lar stroke, and described a “cerebellar cognitive affective
syndrome” that involved executive, visuospatial, and lin-
guistic dysfunction, accompanied by personality change.

Most recently, we reviewed the neurological records of
133 patients with cerebellar degeneration who were re-
ferred for genetic testing (20). The neurologists’ notes in-
dicated that 41% of these patients had noncognitive psy-
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chopathology, particularly depression and personality
change, and 30% were cognitively impaired. The patients
with more basal ganglia involvement had higher rates of
cognitive deficits and noncognitive psychiatric disorders.

The present study was designed to address the issue of
cognitive and noncognitive psychopathology in degenera-
tive cerebellar diseases, using standardized methods of
assessment and both neurologically impaired and neuro-
logically healthy comparison groups. In an attempt to
minimize diagnostic heterogeneity, we chose patients
with degenerative cerebellar disease, either spinocerebel-
lar ataxia or multisystem atrophy, adult-onset progressive
disorders that affect the cerebellum (21). Spinocerebellar
ataxia is actually a large group of very similar hereditary
and sporadic disorders (including so-called “pure cerebel-
lar degeneration”) that are characterized by signs and
symptoms of cerebellar dysfunction, frequently accompa-
nied by evidence of involvement of other regions of the
nervous system, and that are not secondary to other med-
ical conditions such as stroke or cancer. The diagnosis of
multisystem atrophy, usually considered a sporadic disor-
der, depends on evidence of combined involvement of the
cerebellum, the basal ganglia, the pyramidal tracts, and
the autonomic system—also unexplained by a medical
condition. In practice, the phenotypes of spinocerebellar
ataxia and multisystem atrophy overlap, and it is possible
to select subjects with either diagnosis who have findings
largely limited to the cerebellum.

We hypothesized that subjects with degenerative cere-
bellar diseases would have more frequent and more severe
psychopathology than neurologically healthy comparison
subjects. We also predicted that psychopathology would
be less prominent in patients with degenerative cerebellar
diseases than in a matched group of subjects with Hun-
tington’s disease, a disorder characterized by basal ganglia
degeneration, relative sparing of the cerebellum, and
common and often severe psychopathology (22, 23). The
results confirmed our first hypothesis that psychopathol-
ogy is frequent in patients with degenerative cerebellar
diseases. Contrary to expectations, psychopathology in
patients with degenerative cerebellar diseases is nearly as
common as in Huntington’s disease, although less severe
and somewhat different in type.

Method

Subjects

Eighty-one adult subjects (age 18 and over) were ascertained
through consecutive referrals from local neurologists, the Balti-
more Huntington’s Disease Center, and members of the Chesa-
peake Chapter of the National Ataxia Foundation. The study
group consisted of three subgroups of subjects: 31 with degener-
ative cerebellar diseases (Table 1), 21 with early- to mid-stage
Huntington’s disease (confirmed by genetic testing and longitudi-
nal clinical examinations), and 29 neurologically normal compar-
ison subjects. Subjects in the degenerative cerebellar diseases
group had a diagnosis of either spinocerebellar ataxia (including
pure cerebellar degeneration) or multisystem atrophy with pre-

dominant cerebellar findings upon neurological examinations. A
total of 17 of the 31 patients with degenerative cerebellar diseases
had also been included in our previous chart review study. The di-
agnoses of degenerative cerebellar diseases or Huntington’s dis-
ease were confirmed by a neurologist specializing in movement
disorders (E.O.). Only affected subjects with a minimum of 5 years
of disease duration were included. Neurologically healthy com-
parison subjects were recruited from among spouses, other neu-
rologically healthy relatives not at genetic risk for degenerative
cerebellar diseases or Huntington’s disease, and caregivers of the
patients with degenerative cerebellar diseases. Any subject with a
current DSM-IV diagnosis of substance use or dependence or us-
ing drugs or alcohol in the 48 hours before examination was ex-
cluded. On the basis of these criteria, we excluded one patient
with degenerative cerebellar diseases and one neurologically
healthy subject. Other exclusion criteria included metabolic or
toxic factors known to affect the cerebellum, such as long-term
phenytoin use, vitamin B12 deficiency, or untreated thyroid dis-
ease. No subjects were excluded for these reasons. One patient
with degenerative cerebellar diseases was too cognitively im-
paired to complete the test battery and was excluded. After a
complete description of the study was given to the subjects, writ-
ten informed consent was obtained in accordance with the guide-
lines of the Johns Hopkins Internal Review Board. Sociodemo-
graphic and clinical data were obtained from interviews and
medical records.

Neurological Evaluation

The Quantitated Neurologic Examination (24), a well-estab-
lished scale for rating the severity of Huntington’s disease, and the
International Cooperative Ataxia Rating Scale (25) were used to
provide quantitative measures of neurological symptom severity.
The scores on the Quantitated Neurologic Examination and the
International Cooperative Ataxia Rating Scale were combined and
redundant items eliminated to render a total modified neurologi-
cal score as a measure of overall neurological symptom severity.

Psychiatric Evaluation

Each subject in this study underwent a comprehensive psychi-
atric assessment by a neuropsychiatrist experienced in the as-
sessment and treatment of patients with movement disorders
(I.L.). The interview included present and past complaints; per-
sonal, social, and family history; and a mental state examination.
In addition, the nonpatient version of the Structured Clinical In-
terview for DSM-IV Axis I Disorders (SCID) (26) was administered
to each subject. The SCID assumes that subjects are not identified
as psychiatric patients, and no assumption about a chief com-
plaint is made. An informant for each subject supplied further
collateral information that was used to make a clinical diagnosis.
Informants were specifically asked about distinct and enduring
changes in behavior and personality since the onset of movement
disorder or, for comparison subjects, over recent years. The data

TABLE 1. Diagnostic Subtypes for 31 Patients With Degen-
erative Cerebellar Diseases

Diagnosis N %
Total sporadic degenerative cerebellar diseases 16 52

Sporadic spinocerebellar ataxia 11 35
Multisystem atrophy, cerebellar predominance 5 16

Total familial degenerative cerebellar diseases 15 48
Spinocerebellar ataxia type 1 2 6
Spinocerebellar ataxia type 2 1 3
Spinocerebellar ataxia type 3 2 6
Spinocerebellar ataxia type 6 2 6
Spinocerebellar ataxia type 7 1 3
Spinocerebellar ataxia type 8 1 3
Genetic etiology unknown 6 19
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were reviewed by a second neuropsychiatrist (R.L.M.), who was
blind to the neurological diagnosis, and a consensus diagnosis
was established. For subjects with more than one axis I diagnosis,
the principal diagnosis was the condition that was the main focus
of attention or treatment at the time of evaluation. In reviewing
past and present psychiatric history in the degenerative cerebel-
lar diseases and Huntington’s disease groups, we made a distinc-
tion between psychiatric complaints before and after the onset of
neurological symptoms. For the neurologically healthy compari-
son group, a distinction was made between lifetime psychiatric
history and present psychiatric complaints.

For the purposes of analysis, brief recurrent depressive disor-
der, minor depressive disorder, and dysthymia were grouped to-
gether as “nonmajor depression.” Subjects with both major and
nonmajor depression were coded only as having “major depres-
sion” to avoid overestimating the overall rate of depression in our
group. A diagnosis of “personality change” was made when a per-
sistent personality disturbance was clinically evident or reported
by informants. All DSM-IV subtypes of personality disorder were
considered: labile, disinhibited, aggressive, apathetic, and para-
noid. In addition, we sought evidence for persistent personality
disturbance not falling into these DSM-IV categories. In all pa-
tients diagnosed with personality change, the changes were se-
vere enough to cause clinically important distress or impairment
in social, occupational, or other important areas of functioning.
To avoid the assumption of a causal relationship between person-
ality change and cognitive impairment or dementia, we made the
diagnosis of personality change independently of the diagnosis of
dementia or cognitive impairment. Subjects could therefore have
either a personality change, cognitive impairment or dementia,
or both. The diagnosis of dementia was made in subjects with a
Mini-Mental State Examination (MMSE) (27) score <24, evidence
of cognitive impairment on informant history, and functional im-
pairment. Cognitive impairment not otherwise specified was ap-
plied to subjects meeting the latter two criteria but with an MMSE
≥24. Cognitive and functional impairment was assessed by spe-
cific inquiries of both the subject and the informant regarding de-
terioration in job performance, activities of daily living (such as
bathing, dressing, and toileting), and instrumental activities of
daily living (such as shopping, telephone use, and managing
finances).

Current level of psychopathology was obtained with the ad-
ministration of specific clinician-rated scales: Hamilton Depres-
sion Rating Scale (28), Hamilton Anxiety Rating Scale (29), Young
Mania Rating Scale (30), and the Yale-Brown Obsessive Compul-
sive Scale (31). An informant assessment scale to evaluate the
presence and severity of apathy and irritability (32) was used.
Each subject was also administered the National Adult Reading
Test (33), to serve as a rough index of premorbid intellectual ca-
pacity, and a battery of neuropsychological tests described previ-
ously (unpublished data of Brandt et al.).

Analysis

Statistical analyses were performed with the Statistical Package
for the Social Sciences (34). We used chi-square tests, t tests, or
one-way analyses of variance, with Scheffé post hoc analyses for
comparison of each pair of groups. Because of the relatively small
group size and to avoid a type II error while minimizing type I er-
ror, we chose a conservative alpha level (p<0.02) rather than an a
priori correction for multiple comparisons, which might have
failed to identify a real effect.

Results

Demographic and Neurological Characteristics

Age, sex, race, National Adult Reading Test scores, and
education level were similar among the three groups (Ta-
ble 2). Duration of disease was similar in the Huntington’s
disease and degenerative cerebellar diseases groups.
Number of medicines was significantly higher in the de-
generative cerebellar diseases group than in the other
groups, but there was no difference in the number of psy-
chotropic medicines among the groups. The mean highest
education level (about 15 years) as well as the predomi-
nantly Caucasian composition of the group suggests an
ascertainment bias consistent across all three groups. The
neurological patient groups were comparably matched on
neurological deficits (Table 3).

TABLE 2. Sociodemographic and Clinical Characteristics for Patients With Degenerative Cerebellar Diseases, Patients With
Huntington’s Disease, and Normal Comparison Subjects

Characteristic

Patients With
Degenerative 

Cerebellar
Diseases (N=31)

Patients With 
Huntington’s

Disease (N=21)

Normal
Comparison

Subjects (N=29)
Comparison of

All Three Groupsa

Comparison of Patients With 
Degenerative Cerebellar

Diseases and Patients With 
Huntington’s Diseaseb

N % N % N % χ2 df p χ2 df p

Women 17 54.8 12 57.1 16 55.2 0.03 2 0.98 0.27 1 0.87
Caucasians 29 93.5 19 90.5 29 100.0 4.80 2 0.32 1.55 2 0.46

Mean SD Mean SD Mean SD F df p t df p

Age (years) 52.0 12.7 52.1 10.0 52.6 11.2 0.27 2, 78 0.94 1.23 50 0.98
Disease duration (years) 11.8 6.9 12.0 6.6 0.10 50 0.93
Score on National Adult 

Reading Test 109.9 8.3 107.3 9.6 110.4 9.9 0.77 2, 78 0.47 0.41 50 0.31
Education (years) 14.4 2.5 14.9 2.4 14.9 2.5 0.36 2, 78 0.70 0.30 50 0.53
Number of medications

Overall 5.3 3.3 2.9 3.1 2.9 2.2 7.32 2, 78 0.001 1.16 50 0.007
Psychotropic drugs 0.7 1.2 0.8 1.2 0.3 0.7 1.73 2, 78 0.19 0.39 50 0.77

Age at first psychiatric 
symptom (years) 43.6 14.6 42.3 12.1 33.8 13.3 5.56 2, 81 0.005 –0.48 52 0.64

a Chi-square analysis was used for sex and race; analysis of variance was used for other characteristics.
b In post hoc analysis, chi-square analysis was used for sex and race; t tests were used for other characteristics.
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Psychiatric Features

Psychiatric diagnoses. On the basis of both the SCID
scores and the psychiatric interviews and with use of DSM-
IV criteria, significant differences among the three groups
in the post-disease-onset or lifetime rate of mood disor-
ders, anxiety disorders (excluding phobia), and psychotic
disorders were observed (Figure 1). When we considered
all axis I diagnoses other than cognitive impairment and
dementia, the overall rate of psychiatric disorders was 77%
in the degenerative cerebellar diseases group, which was
nearly identical to that in the Huntington’s disease group
(81%) (χ2=0.09, df=1, p=0.76) and nearly twice the rate in
the neurologically healthy comparison group (41%) (χ2=
8.11, df=1, p=0.004). In addition, in both patient groups,
the mean age at onset of psychiatric symptoms was signif-
icantly later than the mean age at onset of psychiatric
symptoms in the neurologically normal group (Table 2).
Significant psychopathology was present before the onset
of motor symptoms in only one subject with degenerative
cerebellar diseases. No significant gender differences in the
frequency of psychiatric diagnoses were detected in any of
the three groups.

The most common DSM diagnosis in the patient groups
was personality change (25.8% in the degenerative cere-
bellar diseases group and 46.7% in the Huntington’s dis-
ease group) (χ2=2.63, df=1, p=0.11). Personality change
was significantly more frequent in the two patient groups
than in the neurologically healthy subjects (χ2=16.35, df=
2, p<0.001), in whom personality change was not detected.
The type of personality change in the patients with degen-
erative cerebellar diseases and Huntington’s disease was
variable and included the DSM-IV subtypes labile, disin-
hibited, apathetic, and paranoid as well as a subtype, not
described in DSM-IV, characterized by child-like, regres-
sive behavior. Of note is that personality changes could
not be completely explained by a generalized dementing
process. A total of 50% of the subjects with degenerative
cerebellar diseases and 20% of the Huntington’s disease
subjects with personality change did not meet DSM-IV
criteria for cognitive disorder or dementia.

A higher percentage of the neurological patients than
the normal comparison subjects had a history of any
mood disorder (57.7% versus 31%) (χ2=5.30, df=1, p=
0.021). The frequency of a history of mood disorder was
high in both degenerative cerebellar diseases and Hun-
tington’s disease groups; the difference between the two
groups did not reach statistical significance (67.7% versus
42.8%) (χ2=3.18, df=1, p=0.07). The rate of mood disorders
in the degenerative cerebellar diseases group was signifi-
cantly higher than in the neurologically normal compari-
son group (31%) (χ2=8.41, df=2, p<0.02). The same relative
frequencies of mood disorder among the three groups
were apparent when “mood disorder” was split into major
depression (35.5% for the degenerative cerebellar diseases
group, 28.6% for the Huntington’s disease group, and
17.2% for the normal comparison group) and nonmajor
depression (32.3%, 14.3%, and 13.8%, respectively). Bipo-
lar disorder or mania was not seen in any patient with de-
generative cerebellar diseases but was diagnosed in one
Huntington’s disease subject (4.8%). Within the degenera-
tive cerebellar diseases group, there was no association
between mood disorder and total neurological severity
score, ataxia score, duration of illness, education level, or
MMSE score.

Current psychopathology. Each subject was rated with
a variety of instruments designed to establish the severity
of current psychopathology (Table 4). Overall scores on
these rating instruments tended to be fairly low, with the
exception of apathy and irritability. This is consistent with
our clinical observation that only a few subjects were
acutely ill at the time of the examination. Nonetheless, a
difference among the three groups approaching or reach-
ing the <0.02 level of significance was apparent on all
measures, with both neurological patient groups scoring
higher than the neurologically healthy comparison group
and similar to each other. These findings confirm the high
rate of personality change in the degenerative cerebellar
diseases and Huntington’s disease groups, with prominent
features of apathy, irritability, and emotional lability.
There was also preliminary evidence evident in most of

TABLE 3. Neurological Characteristics for Patients With Degenerative Cerebellar Diseases, Patients With Huntington’s
Disease, and Normal Comparison Subjects

Patients With
Degenerative

Cerebellar
Diseases (N=31)

Patients With
Huntington’s

Disease (N=21)

Normal
Comparison

Subjects (N=29)
Comparison of

All Three Groupsa

Comparison of Patients 
With Degenerative

Cerebellar Diseases and 
Patients With

Huntington’s Disease (p)bCharacteristic Mean SD Mean SD Mean SD χ2 df p
Score for overall neurological deficitc 53.3 23.3 47.3 28.0 2.3 3.4 54.5 2 <0.001 0.70
Score on International Cooperative 

Ataxia Rating Scale 40.6 19.2 21.9 16.4 2.1 2.6 57.0 2 <0.001 <0.001
Score on Quantitated Neurologic 

Examination 29.8 13.3 34.4 18.7 0.7 2.2 57.2 2 <0.001 0.56
Age at first neurological symptom 

(years) 40.0 15.5 40.1 10.1 0.79
a Kruskal-Wallis analysis of variance.
b Games-Howell post hoc analysis, except t test for age at first neurological symptom.
c Scores on the following two instruments were combined, and redundant items were eliminated.
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the ratings and in the Global Assessment of Functioning
Scale that, on average, psychopathology may be more se-
vere in patients with Huntington’s disease than in patients
with degenerative cerebellar diseases.

Clinically detectable cognitive disorders. The thre e
groups were well matched on premorbid IQ on the basis of
the National Adult Reading Test (Table 2). Among the neu-
rologic patients, 19.4% of the subjects with degenerative
cerebellar diseases and 71.4% of the Huntington’s disease
subjects (χ2=14.00, df=1, p<0.001) were either demented
or more mildly cognitively impaired on the basis of modi-
fied DSM-IV criteria (three patients with degenerative cer-
ebellar diseases were assigned to each category; eight

Huntington’s disease patients were demented, and seven
were cognitively impaired). This finding, in conjunction
with a nearly identical duration of illness across groups
and similar levels of neurological symptoms, suggests that
degenerative cerebellar diseases are less cognitively im-
pairing than Huntington’s disease. The mean MMSE score
of the Huntington’s disease group was significantly lower
than the mean MMSE of both the degenerative cerebellar
diseases patients and the neurologically healthy compari-
son group (Table 4).

Discussion

The primary result of this study was that psychiatric
manifestations of degenerative cerebellar diseases were
detectable in 77% of the subjects, similar to the rate ob-
served in Huntington’s disease and significantly higher
than the rate of psychiatric disorders seen in neurologi-
cally normal comparison subjects. The most common di-
agnoses in the patients with degenerative cerebellar dis-
eases were depressive disorders, personality changes, and
cognitive impairment. The rate of noncognitive psycho-
pathology was higher than in our chart review study, while
the rate of clinically important cognitive impairment was
lower. The former difference is an expected consequence
of the nature of the assessments in each study. The latter
was somewhat surprising and may indicate that the crite-
ria employed in the present analysis were more conserva-
tive than those applied during routine neurological exam-
inations or showed a difference in subject ascertainment
between the two studies. The comparable overall rates of
noncognitive psychopathology in the patients with degen-
erative cerebellar diseases and the patients with Hunting-
ton’s disease were also somewhat surprising. However, the
overall rates did not provide a complete picture, since the
Huntington’s disease patients tended to have more severe
manifestations of the disorders and the rate of cognitive
impairment was substantially higher in the patients with
Huntington’s disease.

Although a history of mood disorders was common in
the patients with degenerative cerebellar diseases, our
cross-sectional evaluation indicated that few patients with
degenerative cerebellar diseases were depressed at the
time of the evaluation, similar to the findings of Kish et al.
(12). The low rate of cross-sectional depression confirms
the importance of a longitudinal psychiatric history in as-
sessing psychopathology in patients with degenerative
cerebellar diseases and implies that degenerative cerebel-
lar diseases predispose to intermittent rather than chronic
mood disorders. Bipolar disorder or mania was not seen in
our degenerative cerebellar diseases group, in contrast to
the “incidental observations” of Kish et al. (12) that 14% of
the patients with degenerative cerebellar diseases were
“mildly euphoric” and 12% were “impulsive,” and the re-
port of Lauterbach (13) that 20% of subjects with focal cer-
ebellar circuit lesions developed bipolar disorders. These

FIGURE 1. Frequency of Psychiatric Disordersa in Patients
With Degenerative Cerebellar Diseases, Patients With Hun-
tington’s Disease, and Normal Comparison Subjects

a Mood disorders included major depression, brief recurrent depres-
sion, minor depressive disorder, dysthymia, and bipolar disorder—
mania. Diagnoses of personality change were made independent
of cognitive status. Anxiety disorders included generalized anxiety
disorder, panic disorder, obsessive-compulsive disorder, phobia,
and posttraumatic stress disorder. Psychotic disorders included
schizophrenia and psychotic disorder not otherwise specified. Chi-
square tests were used for all analyses.

b Significant difference from normal comparison subjects (χ2=8.01,
df=1, p=0.004).

c Significant difference from normal comparison subjects (χ2=8.64,
df=1, p=0.003).

d Significant difference from normal comparison subjects (χ2=17.26,
df=1, p<0.001).

e Significant difference from normal comparison subjects (χ2=8.11,
df=1, p=0.004).

f Significant difference from normal comparison subjects (χ2=7.83,
df=1, p=0.005).

g Significant difference across all three groups (χ2=8.41, df=2,
p<0.02).

h Significant difference across all three groups (χ2=16.35, df=2,
p<0.001).

i Significant difference across all three groups (χ2=11.62, df=2, p=
0.003).
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differences likely derive from variability in patient popula-
tions and diagnostic protocols and the relatively small size
of all samples.

Personality change was a frequent diagnosis in both pa-
tients with Huntington’s disease and patients with degen-
erative cerebellar diseases. These changes were difficult
to detect with rating scales but did emerge on careful clin-
ical evaluation. A total of 50% of the patients with degen-
erative cerebellar diseases and 20% of the patients with
Huntington’s disease with personality change did not
meet the criteria for cognitive impairment or dementia,
suggesting that personality changes may be an indepen-
dent manifestation of neurodegeneration rather than a
nonspecific aspect of a dementing process. The personal-
ity changes in our subjects were similar to the affective
component of the cognitive affective syndrome described
by Schmahmann and Sherman (19). However, the design
of our study enabled us to demonstrate that degenerative
cerebellar diseases predispose patients to a variety of psy-
chiatric disorders rather than a single affective syndrome.
The extent to which these disorders are also present in pa-
tients with focal cerebellar lesions, such as strokes, re-
mains to be determined.

Our method for determining personality change was
based on a DSM-IV-based interview, an informant history
of personality change, and cross-sectional informant rat-
ing scales of irritability and apathy. Other investigators
have applied standardized quantitative rating scales of
personality dimensions, such as the Neuroticism-Extro-
version-Openness Personality Inventory, to Alzheimer’s
disease and other neuropsychiatric disorders (35–37),
with informants providing separate ratings of premorbid
and current personality. The reliability of the Neuroticism-

Extroversion-Openness Personality Inventory to detect
personality change in Alzheimer’s disease has been pre-
liminarily established (38, 39). However, the extent to
which the personality dimensions assessed in the Neurot-
icism-Extroversion-Openness Personality Inventory cor-
relate with syndromes typically associated with neuropsy-
chiatric disorders (e.g., apathy, irritability, and agitation)
remains to be fully established. Other standardized assess-
ments have attempted to directly approach personality
variables in neuropsychiatric patients from a categorical
(syndromic) perspective (40–42); the reliability of these in-
struments in detecting personality change, particularly in
patients with degenerative cerebellar diseases, is not
known. It is possible that use of one or more of these more
fully operationalized diagnostic procedures in our study,
whether dimensional or categorical, may have yielded dif-
ferent findings concerning personality change in patients
with degenerative cerebellar diseases and Huntington’s
disease. More generally, however, the analysis and valida-
tion of personality change in neuropsychiatric conditions
are clearly in a nascent stage. The vagueness of the DSM-
IV personality change diagnosis (“personality change due
to a general medical condition,” 310.1), the unclear rela-
tionship between personality change and cognitive im-
pairment, and, most significant, conceptual uncertainty
regarding classification and description of personality
change (36) create limitations in interpreting the current
data.

One case of schizophrenia and two cases of psychotic
disorder not otherwise specified were detected in the
group with degenerative cerebellar diseases but none in
either of the two other groups. The presence of these syn-
dromes in 10% of our subjects is high enough to suggest

TABLE 4. Severity of Current Psychiatric Symptoms for Patients With Degenerative Cerebellar Diseases, Patients With Hun-
tington’s Disease, and Normal Comparison Subjects

Score Two-Group Comparison by Scheffé Test (p)

Measure

Patients With 
Degenerative 

Cerebellar 
Diseases
(N=31)

Patients With 
Huntington’s 

Disease
(N=21)

Normal 
Comparison 

Subjects
(N=29)

Comparison of All 
Three Groups

Patients With 
Degenerative 

Cerebellar 
Diseases and 
Patients With 
Huntington’s 

Disease

Patients With 
Degenerative 

Cerebellar 
Diseases and 

Normal
Comparison 

Subjects

Patients With 
Huntington’s
Disease and 

Normal
Comparison 

SubjectsMean SD Mean SD Mean SD F df p
Hamilton Depression 

Rating Scale 5.35 4.54 4.95 4.24 2.07 3.90 4.20 2, 78 <0.05 0.96 0.029 0.10
Hamilton Anxiety 

Rating Scale 5.07 4.59 5.29 4.58 2.48 4.24 3.33 2, 77 0.05 0.98 <0.10 <0.10
Young Mania Rating 

Scale 1.84 9.72 5.57 8.14 0.14 0.44 8.86 2, 78 0.001 <0.02 0.36 <0.001
Pathological Laughing 

and Crying 3.50 6.49 3.52 6.23 0.24 0.91 3.86 2, 78 0.025 <0.09 <0.09 <0.05
Apathy Scalea 12.79 9.70 13.57 7.00 4.58 5.00 10.81 2, 72 <0.001 0.94 0.001 0.001
Irritability Scalea 10.70 8.20 12.29 9.70 5.88 6.10 9.24 2, 72 <0.02 0.08 <0.10 0.03
Yale-Brown Obsessive 

Compulsive Scale 2.58 4.80 4.29 5.10 0.72 3.10 4.09 2, 78 0.02 0.39 0.27 0.022
Global Assessment 

of Functioning 68.20 16.00 58.80 13.40 84.50 8.90 24.94 2, 78 <0.001 <0.05 <0.001 <0.001
Mini-Mental State 

Examination 28.00 2.40 25.80 3.30 29.20 1.20 13.02 2, 78 <0.001 0.003 0.20 <0.001
a Informant-rated measures; all other measures were clinician-rated.
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that cerebellar degeneration may increase the risk for
psychotic phenomena, consistent with the concept of
“cognitive dysmetria” proposed by Schmahmann (43) and
applied to schizophrenia by Andreasen and colleagues
(44). The essence of this hypothesis is that the fluidity and
synchrony of thought, like movement, are normally mod-
ulated by the cerebellum. Hence, if circuits between the
cerebellum and cerebral cortex develop abnormally or
suffer damage, the result may be misperception and cog-
nitive dysfunction. In support of this hypothesis, anatom-
ical and functional neuroimaging studies have suggested
cerebellar involvement in idiopathic schizophrenia and
affective disorder, although the evidence remains contro-
versial (44–46).

Almost 20% of the patients with degenerative cerebellar
diseases and over 70% of the patients with Huntington’s
disease had functionally significant cognitive disorders. It
is unlikely that the cognitive impairment that we observed
can be completely explained by high rates of depression,
since cross-sectional ratings of depression in our subjects
were relatively low at the time of the assessment. These
clinical results are consistent with our preliminary analy-
sis of a detailed neuropsychological evaluation of the
same subjects (unpublished data of Brandt et al.). Subjects
with degenerative cerebellar diseases appear most im-
paired in executive function and least impaired in mem-
ory, whereas the greatest impairments in the subjects with
Huntington’s disease were in measures of spatial ability
and memory. Our preliminary chart review suggestion of a
30% rate of cognitive impairment in subjects with degen-
erative cerebellar diseases was higher than the results of
the current study or of previous reports, reflecting a differ-
ence in the study methods or subject population.

The extent to which the psychopathology of degenera-
tive cerebellar diseases reflects a primary manifestation of
neuropathology, as opposed to a secondary and nonspe-
cific manifestation of the demoralization of chronic ill-
ness, is a critical issue. The lower rates of psychopathology
in the group of neurologically normal comparison sub-
jects, chosen because of their exposure to the psychologi-
cal stress of chronic illness in their role as caregivers and
family members, provide evidence that the psychopathol-
ogy of degenerative cerebellar diseases is directly linked to
brain pathology. This link is also supported by the syndro-
mic nature of the psychiatric disorders detected in pa-
tients with degenerative cerebellar diseases and particu-
larly the presence of personality changes and psychotic
disorders. In addition, although Huntington’s disease and
degenerative cerebellar diseases groups both exhibited
the features typical of subcortical dementia, the cognitive
and psychopathological manifestations of the two dis-
eases were not identical. Since the illness duration and
motor impairment in each group were similar, this phe-
nomenological difference appears to reflect the underly-
ing neuropathology of each disease. Recent work has es-

tablished that the regions of the cerebral cortex in direct
communication with the cerebellum only partially overlap
with these regions communicating with the basal ganglia.
For instance, projections to prefrontal area 12, roughly
corresponding to the orbital cortex, have been detected
from the basal ganglia but not from the cerebellothalamic
system (3). Alternatively, differences in psychopathology
may be a consequence of the different modes of informa-
tion processing in the basal ganglia and cerebellum, an at-
tractive hypothesis given the unique modular nature of
cerebellar microcircuitry (47).

Aside from concerns regarding the diagnosis and inter-
pretation of personality change, other important limita-
tions of this study include the modest group size, the
cross-sectional design, the inherent subjectivity of psychi-
atric diagnoses, and the heterogeneity of the group with
degenerative cerebellar diseases. The etiology of the de-
generative cerebellar diseases was variable, and in many
subjects, neuropathology may have extended beyond the
confines of the cerebellum, although predominant cere-
bellar findings were the basis for subject selection. While
noncerebellar neuropathology increases the difficulty of
interpreting the specific role of the cerebellum in our find-
ings, a strength of the study group was that it more closely
resembled the population of patients with degenerative
cerebellar disease that are seen for clinical care than a
group with disease limited to the cerebellum.

In summary, we reported high rates of psychiatric disor-
ders and clinically detectable cognitive impairment in 31
subjects with degenerative cerebellar diseases. Within the
limitations of the study design, the results support a role
for the cerebellum in the modulation of cognition and
emotion. From a clinical perspective, our findings suggest
that patients with degenerative cerebellar diseases should
be carefully evaluated for the presence of psychiatric dis-
orders and cognitive impairments. Although the underly-
ing neurodegeneration in degenerative cerebellar diseases
may not yet be treatable, management of the accompany-
ing psychiatric disorders and cognitive impairment with a
combination of education, pharmacotherapy, and sup-
portive psychotherapy may have a major impact on qual-
ity of life for patients and their families.
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