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Obijective: To assess apathy in patients with Parkinson’s disease and its relation to disability, mood,
personality, and cogpnition.

Methods: Levels of apathy in 45 patients with Parkinson’s disease were compared with a group of 17
similarly disabled patients with osteoarthritis. Additional neuropsychiatric data were collected concern-
ing levels of depression, anxiety, and hedonic tone. Personality was assessed with the tridimensional
personality questionnaire. Cognitive testing included the mini-mental state examination, the Cambridge
examination of cognition in the elderly, and specific tests of executive functioning.

Results: Patients with Parkinson’s disease had significantly higher levels of apathy than equally disa-
bled osteoarthritic patients. Furthermore, within the Parkinson sample, levels of apathy appear to be
unrelated to disease progression. The patients with Parkinson’s disease with the highest levels of apa-
thy where not more likely to be depressed or anxious than those with the lowest levels of apathy, though
they did show reduced hedonic tone. No differences in personality traits were detected in comparisons
between patients with Parkinson’s disease and osteoarthritis, or between patients in the Parkinson
group with high or low levels of apathy. As a group, the patients with Parkinson’s disease tended not
to differ significantly from the osteoarthritic group in terms of cognitive skills. However, within the Par-
kinson’s disease sample, the high apathy patients performed significantly below the level of the low
apathy patients. This was particularly evident on fests of executive functioning.

Conclusions: Apathy in Parkinson’s disease is more likely to be a direct consequence of disease
related physiological changes than a psychological reaction or adaptation to disability. Apathy in Par-
kinson’s disease can be distinguished from other psychiatric symptoms and personality features that are
associated with the disease, and it is closely associated with cognitive impairment. These findings point
to a possible role of cognitive mechanisms in the expression of apathy.

thy is increasingly recognised in neurological and psychi-

atric disorders, particularly those associated with frontal-
subcortical dysfunction.' Apathy refers to a constellation of
behavioural, emotional, and motivational features including a
reduced interest and participation in normal purposeful
behaviour, lack of initiative with problems in initiation or sus-
taining an activity to completion, lack of concern or
indifference, and a flattening of affect. Parkinson’s disease is a
classic example of a subcortical disorder where apathy is
observed.”® Evidence from other clinical groups suggests that
the presence of apathy in patients poses difficulties for clinical
management and care. Almost by definition, apathy has a
direct impact on the overall level of handicap, as it reduces
participation in age appropriate activities above and beyond
that due to other aspects of the disease. It contributes signifi-
cantly to carer burden’ " and has negative implications for
treatment and long term outcome.'™" In Parkinson’s disease,
there is no evidence that the symptoms of apathy are improved
by levodopa treatment, although there are early indications
that the dopamine D3 receptor agonist, pramipexole,” ** and
cholinesterase inhibitors may be of some value."* "’

Current estimates of the prevalence of apathy in Parkinson’s
disease vary between 16.5%° and 42%,” depending upon the
instrument used for assessment and on the samples
examined. One drawback in existing reports is the lack of
comparative data from elderly non-neurologically disabled
samples. While it is generally assumed that apathy is a
neuropsychiatric symptom directly related to underlying
pathophysiology,® it is also possible that some aspects reflect a
direct response or even a psychosocial adaptation to the limi-
tations imposed by long term physical disability."

Although considered a distinctive symptom, apathy over-
laps both conceptually and clinically with a range of other

The clinical significance of negative symptoms such as apa-
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behavioural and psychological factors. These include mood
(particularly depression), anhedonia, aspects of personality,
and cognitive function. These will be discussed briefly in turn.

One of the most important issues for diagnosis and
management is the relation between depression and apathy.
Existing evidence suggests that the two are correlated in Par-
kinson’s disease,” but the symptoms can dissociate within
individual patients.” ®® Whether instances of association are
true comorbidity or overlap of individual symptoms at a
superficial level is not yet clear. Apathy and depression more
clearly dissociate in other disorders such as progressive supra-
nuclear palsy, in which there is a high incidence of apathy but
a low incidence of depression."”

Anxiety is also common in Parkinson’s disease,” but less
clearly associated with apathy.” Disinterest and lack of
concern—a feature of apathy—seem to be incompatible with
increased attention to events or “hypervigilance” seen in
anxiety.” However, using a factor analysis approach it has
been found that in patients with Parkinson’s disease apathy
and anxiety scores on the neuropsychiatric inventory* were
correlated and clustered into one factor.’

Anhedonia, the inability to experience pleasure, is a concept
closely related to both apathy and depression.” In comparative

Abbreviations: ADL, activities of daily living; AES-C,
clinician/researcher rated apathy evaluation scale; AES-S, self report
rated apathy evaluation scale; BDI, Beck depression inventory;
CAMCOG, Cambridge examination of cognition in the elderly; COWAT,
controlled word association test; HADS, hospital anxiety and depression
scale; MMSE, mini-mental state examination; NS, novelty seeking;
PD-HA, Parkinson’s disease-high apathy; PD-LA, Parkinson’s disease-low
apathy; SE, Schwab and England scale; SHPS, Snaith-Hamilton pleasure
scale; TPQ, tridimensional personality questionnaire; WCST, Wisconsin
card sort test
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Table 1 Demographic characteristics and apathy evaluations of the Parkinson'’s
disease and osteoarthritis groups

Variable OA PD p Value PD-LA PD-HA p Value
A 67.3(9.7) 66486 NS 657 (84) 67.5(9.0) NS
Sex ratio (M:F) 5:12 22:23 NS 13:15 9:8 NS
Years of education  11.2 (2.5)  13.00 (2.9) <0.05 13.2(3.00 12.5(2.5) NS
Duration of PD - 103600 - 9.9(53) 109(7.4 NS
ADL 437 (16.5) 53.45 (21.4) <0.1 52.4(21.1) 553 (22.4) NS

SE 80.6 (15.1) 73.1(15.9) NS 76.1(15.5) 68.2(15.9) NS
AESS 269 (50 33.0(9.0) <0.05 295(67) 39.0(9.6) <0.05
AES-C 233(3.8) 353(11.4) <0.001 28.0(4.6) 47.8(7.9) <0.001

Values are mean (SD) or n.

NS =p > 0.10.

SE, Schwab and England scale.

ADL, activities of daily living; AES-C, clinician/researcher rated apathy evaluation scale; AES-S, self report
rated apathy evaluation scale; F, female; M, male; OA, osteoarthritis group; PD, Parkinson’s disease group;

research, the dopamine system—particularly projections
between the ventral tegmental area and the nucleus
accumbens—has been identified as being closely associated
with reward.” This dopamine pathway is also impaired in Par-
kinson’s disease” ** and so it has been hypothesised that the
processing of reward is hindered in patients with Parkinson'’s
disease.”” ** This could manifest itself clinically as reduced
hedonic tone and contribute to the phenomenology of apathy.

In contrast to such state changes in mood, trait factors have
also been implicated in Parkinson’s disease. A so called
“parkinsonian personality”—characterised by inflexibility,
moral rigidity, and introversion—has been described® * and is
considered to be directly related to the underlying disease
pathophysiology.” Personality theorists such as Cloninger
have sought to integrate neurobiological models of neuro-
transmitter systems with specific aspects of personality such
as novelty secking and reward dependency.” This raises the
possibility that apathy and specific personality traits in
Parkinson’s disease may reflect the same neuropathological
substrate. To date, this association has not been assessed.

The final factor to consider in relation to apathy is
cognition, and particularly executive disorder, as this is
thought to be impaired in many patients with Parkinson’s
disease.” Individual studies have shown differentially im-
paired cognition and particularly executive dysfunction in
apathetic patients with Alzheimer’s disease,* HIV infection,”
and Parkinson’s disease.”’ Further study is necessary to
confirm the generality of such a finding.

Based on such existing knowledge, our aim in this study
was to address the following issues: first, whether apathy can
be understood best as a reaction to disability or as a direct
symptom of Parkinson’s disease; second, the relation between
apathy in Parkinson’s disease and other psychiatric symptoms
and aspects of personality; and third, the relation between
apathy and cognitive impairment.

METHODS

In order to answer the questions posed, 62 patients with either
Parkinson’s disease (n = 45) or osteoarthritis (n = 17) were
assessed on a range of neuropsychiatric, cognitive, and
personality measures. All participants gave informed consent
and were assessed in their own homes. Patients from both
clinical groups were visited in the same time frame and were
all assessed by the same investigator (GCP). Ethical approval
was granted for the investigation of each patient group from
the appropriate hospital ethics committees.

Participants

The Parkinson’s disease patients were all current or past
patients of the National Hospital for Neurology and Neurosur-
gery in London. They were recommended as probable cases of
idiopathic Parkinson’s disease by a consultant neurologist

specialising in movement disorders. They were not selected for
any known cognitive or psychiatric state. The sample included
a wide range of disease progression, from Hoehn and Yahr*
stage 1 to 5 (mean 2.6). The osteoarthritis patients were all
current or past patients of the department of rheumatology,
Kings College Hospital, London. Appropriate patients where
recommended by a consultant rheumatologist and were not
selected on the basis of psychological factors. Characteristics
of the two groups are shown in table 1.

Assessment instruments

The assessment of the two groups was identical with the
exception that the Hoehn and Yahr disease progression
staging was measured only in the Parkinson’s disease sample.
Disability was assessed by a self report activities of daily living
(ADL) scale used in previous studies comparing Parkinson'’s
disease and osteoarthritis patients,” and on the Schwab and
England scale (SE).” While this latter scale is generally used
only in Parkinson’s disease, it provides a useful global rating
(0-100) of independence and performance on instrumental
activities of daily living and is therefore of value in comparing
the two samples.

Apathy was assessed using the clinician/researcher rated
version of the apathy evaluation scale (AES-C),” and the par-
allel self report version of the same instrument (AES-S).

Global cognitive function was assessed with the Cambridge
examination of cognition in the elderly (CAMCOG)* and the
mini-mental state examination (MMSE)." The former test
provides a more thorough assessment of cognition and has
been shown to be useful in the identification of dementia in
Parkinson’s disease.” To supplement these measures, three
tests of executive function were included: the modified
Wisconsin card sort test (WCST),” the Stroop interference
task,* and a test for verbal fluency (the controlled word associ-
ation test, “COWAT”).” Category fluency (animal names)—a
part of the CAMCOG—was also analysed separately.

Mood was assessed using the hospital anxiety and depres-
sion scale (HADS)* and the Beck depression inventory
(BDI).” Although the BDI has been criticised for use in
Parkinson’s disease samples,* it is the most widely used self
report depression scale in Parkinson’s disease research and
has the advantage of having been previously used to compare
patients with Parkinson’s disecase and osteoarthritis.”
Hedonic tone was assessed with the Snaith-Hamilton
pleasure scale (SHPS).” This test was scored on all four points
of a Likert scale, as well as the binary scoring system employed
in the original paper. Personality was assessed using the tridi-
mensional personality questionnaire (TPQ),” which measures
three personality dimensions—novelty seeking, harm avoid-
ance, and reward dependence; an additional subscale of
persistence was derived from the reward dependence scale.

Owing to fatigue and time constraints, some assessments
were not completed by all patients. The lowest completion
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Figure 1

rates were for the WCST and HADS, which are available for
only 84% of participants.

RESULTS

Two independent sets of comparisons were undertaken. First,
between the total Parkinson’s disease sample and the
osteoarthritis group. Second, within the Parkinson’s disease
group between those identified as having high and relatively
low levels of apathy, according to the AES-C. The data and
results related to these analyses are presented together in the
tables. The data were analysed using analysis of variance
(ANOVA; univariate, multivariate, and repeated measures as
appropriate). Where indicated, demographic variables were
used as constant covariates in the analyses.

Group characteristics

Characteristics of the Parkinson’s disease and osteoarthritis
groups are shown in table 1. There were no significant differ-
ences between the mean ages of the groups. While not signifi-
cant, there was a higher proportion of female patients in the
osteoarthritis group. The Parkinson group had received more
years of education, and so this variable was used as a covariate
in subsequent comparisons related to cognitive function. The
Parkinson group also tended to be more disabled and to have
lower overall levels of independence, as measured by the ADL
and SE scales. Despite the marginal levels of significance, it
was decided to use the latter measure as a constant covariate
in subsequent analyses of apathy, mood, and personality.
Whether assessed by the researcher or by self report, the Par-
kinson group showed higher levels of apathy. In neither
instance, however, was disability a significant covariate.

To check reliability, 20 patients with Parkinson’s disease
completed the AES-S at a second session three to six months
after the initial assessment. The correlation between the two
administrations was high (r = 0.85, p < 0.001). The AES-S
and AES-C were found to be highly correlated (r = 0.74,
p < 0.001). As it has previously been shown that the AES-C
has greater predictive validity,” further analysis was limited to
this measure. The internal consistency of the AES-C was also
assessed within the Parkinson group and found to be high
(a = 0.92).

The distribution of apathy scores for the Parkinson’s disease
and osteoarthritis patients is shown in fig 1. A cut off point of
38 has been used previously to identify clinically significant
apathy.” This was used to divide the Parkinson’s discase
patients into two groups—a “high apathy” group (PD-HA)
containing 17 patients (37.8%) and a “low apathy” group
(PD-LA) contained 28 patients (62.2%). Classification based
on the self report data produced the same results with 36%
rating themselves as apathetic. None of the osteoarthritis
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The distribution of apathy scores for patients with Parkinson’s disease (black bars) and patients with osteoarthritis (grey bars).

patients was identified as apathetic using the AES-C,
compared with one patient using the AES-S. These findings
are consistent with existing normative data.”

Comparisons of the PD-HA and PD-LA samples showed no
significant differences in age, sex ratio, years of education, or
self reported ADL. The PD-HA group tended to have a slightly
longer duration of disease and appeared to more dependent, as
measured by the SE scale, but these differences were not
significant.

Cognitive performance

Mean scores for the cognitive assessments are shown in table
2. Controlling for level of education the Parkinson’s disease
group as a whole showed little in the way of global cognitive
impairment compared with the osteoarthritis group. The
patients with Parkinson’s disease appeared to be impaired on
the category fluency task, but this needs to be interpreted with
caution in the light of the number of individual analyses
undertaken. On the Stroop test, a repeated measures analysis
of variance showed that the Parkinson group was slower over-
all across conditions (p < 0.05), with a significant group x
condition interaction (p < 0.05). Post hoc comparisons
revealed significant impairment for reading and colour
naming but not for the interference condition.

Comparison of the PD-HA and PD-LA subgroups showed
more cognitive differences. While the MMSE was not
sensitive, a significant group difference was found on the
CAMCOG. Of the PD-HA group, 3/16 patients scored below the
recommended cut off score of 80, while none of the PD-LA
group scored below this level. CAMCOG data were missing on
one PD-HA patient, but his performance on other cognitive
tests suggested the presence of clinically significant cognitive
impairment. In all, therefore, 4/17 (23.5%) of the high apathy
subgroup could be considered demented on the basis of
cognitive testing.

The CAMCOG subscales were assessed together using a sin-
gle multivariate ANOVA. Significant univariate differences
were found for language and memory. Relative impairment
was displayed on both fluency tasks, but only with letter flu-
ency (COWAT) was this difference significant. Performance on
the WCST was more impaired in the PD-HA group in terms of
categories sorted and the number of errors. In terms of perse-
verative errors the impairment was less marked, with no dif-
ference in the percentage of such errors. Overall, the PD-HA
group was impaired on the Stoop test (p < 0.01), with a
significant group x condition interaction (p < 0.05). Post hoc
tests showed significant impairments under all conditions, but
particularly interference.

Mood, hedonia, and personality
Mean scores derived from the assessments of depression,
anxiety, hedonic tone, and personality are shown in table 3.
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Table 2 Scores for Parkinson’s disease and osteoarthritis groups on fests of
cognitive function

OA PD p Value PD-LA PD-HA p Value
MMSE 27.6 (2.9) 27.8 (2.4) NS 28.1(1.9) 27.3(3.1) NS
CAMCOG - fotal 92.7 (9.9) 93.0 (6.4) NS 94.7 (4.2) 90.1(8.3) <0.05
Orientation 9.6 (0.6) 9.7 (0.7) NS 9.7 (0.7) 9.6 (0.7) NS
Language 27.0 (2.3) 7.0 (2.4) NS 27.7 (0.9) 25.9(3.6) <0.05
Attention 5.8 (1.5) 5.9 (1.6) NS 5.7 (1.6) 6.1 (1.6) NS
Memory 21.8 (2.8) 21.6 (2.7) NS 22.4(2.1) 20.3(3.0) <0.05
Praxis 10.9 (1.5) 11.2 (1.5) NS 11.5(1.1) 10.6(1.9) <0.10
Calculation 1.9 (0.3) 2.0 (0.2) NS 2.0 (0.0) 1.9 (0.3) <0.10
Abstract reasoning 6.4 (1.4) 7.0 (1.0) NS 7.1(0.8) 6.9 (1.1) NS
Perception 9.0 (1.5) 8.5(1.3) NS 8.7 (1.3) 8.3 (1.4) NS
COWAT* 10.8 (4.89) 12.0 (3.9) NS 13.1(3.7) 10.2(3.7) <0.05
Category fluency 19.4 (4.26) 16.9 (4.9) <0.05 18.1(4.6) 15.2(4.9) <0.10
WCST (n=26) (n=11)
Categories 5.0(1.7) 4.5(2.1) NS 5.0 (1.4) 3.4(2.7) <0.05
Total errors 7.4(7.7) 11.7 (10.4) NS 10.1 (8.1) 15.5(14.3) <0.05
Perseverative errors 3.3 (3.1) 4.6 (5.5) NS 3.9 (4.3) 6.4 (7.7) NS

% Perseverative errors ~ 41.6(33.6) 31.4(22.2) NS 31.5(22.9) 31.2(21.6) NS

Stroop festt

Reading 93.4(19.6) 81.6(16.2) <0.05 87.5(14.5) 71.8(14.3) <0.01
Colour naming 67.8(17.2) 57.6(11.8) <0.05 59.7(12.4) 53.9(9.9) <0.05
Interference 31.9(8.8) 29.4(9.9 NS 32.9(8.3) 23.5(9.9) <0.001

Values are mean (SD).

*Mean number of items for letters F, A, and S.

tNumber of items in 45 seconds.

NS =p>0.10.

CAMCOG, Cambridge examination of cognition in the elderly; COWAT, controlled word association test;
MMSE, mini-mental state examination; OA, osteoarthritis group; PD, Parkinson’s disease group; PD-HA,
Parkinson'’s disease-high apathy; PD-LA, Parkinson’s disease-low apathy; WCST, Wisconsin card sort test.

Table 3 Scores for the Parkinson’s disease and osteoarthrisits groups on
assessments of mood (BDI and HADS), hedonic tone (SHPS), and persondlity (TPQ)

OA PD p Value PD-LA PD-HA p Value

BDI 8.5 (4.6) 13.7 (7.1) <0.05 13.3(5.9) 14.4(89) NS
HADS

Depression 3.9(3.2) 54(3.4) NS 4.8 (2.7) 6.5 (4.2) NS

Anxiety 6.7 (5.1) 8.6 (4.5) NS 8.4 (4.2) 8.8 (5.1) NS
SHPS 21.7 (4.0) 23.2(4.8) NS 22.1(5.00 25.5(3.4) <0.05
PQ

Novelty seeking 12.1(4.2) 12.7(53) NS 126 (5.2) 12.9(58) NS

Harm avoidance 16.5(7.1) 19.2(7.1) NS 18.5(6.6) 20.5(7.9) NS

Reward dependency 17.8(3.7) 17.2(47) NS 17.8(5.3) 16.3(3.6) NS

Persistence 4.5(1.9) 4.2(2.2) NS 4.7 (2.2) 3.2(1.9) <0.10

Values are mean (SD).

NS =p>0.10

BDI, Beck depression inventory; HADS, hospital anxiety and depression scale; OA, osteoarthritis group; PD,
Parkinson'’s disease group; PD-HA, Parkinson’s disease-high apathy; PD-LA, Parkinson'’s disease-low apathy;
SHPS, Snaith—-Hamilton pleasure scale; TPQ, tridimensional personality questionnaire.
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Controlling for disability as measured by the SE scale, the total
Parkinson’s disease group was more depressed than the
osteoarthritis group as assessed by the BDI but not by the
HADS. Taking a cut off score of BDI = 15, 43% of the Parkin-
son’s disease group had possible depression compared with 8%
of the osteoarthritis group. However, using the recommended
cut off of = 11 on the HADS, only two of the Parkinson group
were identified as depressed (both apathetic) compared with
one in the osteoarthritis group. No significant group
differences were found for mean anxiety, although a large
number in each group scored above the cut off score (Parkin-
son’s disease 32%, osteoarthritis 21%). The Parkinson'’s disease
and osteoarthritis groups did not differ in mean hedonic tone
scores on the SHPS when measured on a Likert scale. Measur-

ing on a binary scale and with a cut off of = 3, none of the
osteoarthritis group was impaired, compared with three
(6.7%) from the Parkinson group. However, all but one scored
just above the cut off, and all showed significant comorbid
depressive symptomatology. The two groups did not differ on
any of the personality scales assessed by the TPQ.

Comparing the two Parkinson’s disease subgroups (low
apathy with high apathy), no significant differences were
found for the measures concerned with depression or anxiety.
Of the PD-HA group, 44% showed possible depression on the
BDI, compared with 43% of the PD-LA group. Significant
anxiety was present in 36% of the PD-HA group compared
with 29% of the PD-LA group. Scores on the Lickert marked
SHPS where significantly higher in the PD-HA group
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compared with the PD-LA group, indicating reduced hedonic
tone in the apathetic patients. Of the three “anhedonic”
patients, two were in the PD-HA group and one in the PD-LA
group. As the scores on the SHPS scale where not normally
distributed, non-parametric analyses were performed using
Mann-Whitney U tests. The same overall results were
obtained.

Correlational and regression analyses

Individual researcher rated apathy scores (AES-C) were
analysed with the primary demographic, clinical, cognitive,
mood, and personality measures in the Parkinson group using
correlation statistics. Because of the number of pairwise com-
parisons, a conservative criterion was used for significance
(p < 0.005, r > 0.42, two tailed test). Increasing apathy was
associated with overall cognitive impairment as measured by
the CAMCOG (r = —-0.50), and specifically with the subscales
for language (r = —0.46) and memory (r = —0.49). An associ-
ation was found between the degree of apathy and measures
of executive function including letter fluency (r = -0.42),
Stroop reading (r = —0.45) and interference (r= -0.51),
WCST categories (r = -0.48) and perseverative errors
(r=0.43). A separate analysis of the associations with
depression scores showed no significant relations for any of
the above measures.

A series of exploratory regression analyses revealed that
none of the clinical or demographic variables—alone or in
combination (age, sex, education, duration of illness, Hoehn
and Yahr stage or Schwab and England score)—predicted
researcher rated apathy (r = 0.39, p = 0.23). Of the cognitive
measures, the best set of predictors was the interference trial
of the Stroop test and the COWAT verbal fluency (r = 0.55,
p = 0.003).

DISCUSSION

Our study compared levels of apathy in a Parkinson’s disease
group with a non-neurological physical disease control group.
The choice of osteoarthritis as an appropriate control group
was based on the age range of the patient population and the
facts that the condition is chronic, progressive, and causes sig-
nificant levels of disablement. Although there was a trend for
the Parkinson’s disease patients to be more disabled than the
osteoarthritis group, the differences were not significant, and
the majority of patients showed mild to moderate levels of
disability. In the introduction we raised the possibility that the
symptoms of apathy may, in some way, be a consequence of
chronic disabling disease and its impact on mobility and
opportunity for participation in normal activities. Thus
Singer'" used the term “premature social aging” to describe
her findings that patients with Parkinson’s disease, compared
with otherwise healthy elderly individuals, have little in the
way of interests or social activities, spending more time in
solitary activities such as watching television or just sitting
doing nothing. If such behavioural change is a primary conse-
quence of physical disability and is a contributory factor to the
clinical phenomenon of apathy, then similar changes might be
predicted for patients with osteoarthritis. In fact, the results
showed significant levels of apathy only in the Parkinson’s
disease sample. The osteoarthritis sample, despite their
disability, showed no evidence of apathy. The mean (SD) score
of the sample on the AES-C of 23.3 (3.8) was slightly less than
data reported previously for a sample of healthy elderly
subjects (26.0 (6.2)).” Such results support the conclusion
that apathy is a true feature of the Parkinson’s disease process
and not a psychological response to physical impairment and
associated disability.

The AES was developed as a general measure of apathy in
neurological patients. Because some of the items may overlap
with the motor symptoms of Parkinson’s disease (as in the
assessment of depression) it is important to consider the
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validity of the AES as a measure of apathy. Several facts sup-
port its use. First, in the present study, the scale was found to
have high internal consistency, suggesting that it was
measuring a single construct. Second, the total apathy score
was only weakly related or unrelated to disease duration,
stage, or disability, factors which indicate the degree of motor
impairment. Previous research has similarly failed to find any
difference between apathy scores in patients with tremor
dominant and akinetic-rigid dominant Parkinson’s disease.”
Third, the strong association between apathy and cognitive
function is in contrast to the majority of studies which find
little relation between the severity of cognitive and motor
symptoms. Finally, as an additional check on the data, a
secondary analysis was carried out (not reported) whereby
any AES item with potential confounding with general
parkinsonian symptoms was removed. Using a cut off from the
osteoarthritis group, 44 of 45 patients with Parkinson’s disease
obtained the same classification of high or low apathy as when
using the complete scale. Such data support the use of the AES
as a valid measure of apathy in Parkinson’s disease.

No attempt was made to assess the relation between apathy
and on/off phenomena within the Parkinson’s disease sample.
Such rapid motor fluctuations are common in advanced cases
of the disecase and can influence affective symptoms.”
However, in the present study apathy was assessed in relation
to the individual’s general levels of interests, motivation, emo-
tional responsiveness, and so on, rather than their present
state. Acute variations in apathy or its individual symptoms
during on/off periods would be an interesting question to
address, although more different assessment instruments
may be required.

Returning to the present data, the distribution of apathy
scores in the present study suggested that 37.8% of the
Parkinson’s disease patients were apathetic, a figure that is
within the 16.5% and 42% range reported previously using self
report or informant based measures.”** Although high, this
estimate of 37.8% may be a significant underestimate of the
population figure. Only 7.1% of the sample were identified as
demented based on the CAMCOG score, compared to a figure
of 47% in a community based sample reported previously.”
This latter sample contained a large number of elderly and
institutionalised patients, typically ignored by the majority of
research. Given the strong association between cognitive dys-
function and apathy, we would predict that the true figures for
apathy within the Parkinson’s disease population may be even
higher than that indicated in the present study.

The Parkinson’s disease sample as a whole showed higher
levels of depression than the osteoarthritis group when
measured with the BDI, although not with the HADS. More
Parkinson’s disease patients were identified as being above the
cut off score for depression using the BDI, the later perhaps
reflecting the differential sensitivity of the instruments for
detecting depression in Parkinson’s disease. Even using the
BDI, however, there was no difference between the level of
depression in the high and low apathy Parkinson’s disease
groups, and no association between the depression and apathy
scores. While comorbid depression and apathy have an
additive effect on symptoms such as cognitive dysfunction, it
seems unlikely that depression is a major confounding factor
in interpreting the present results.

As with depression, comparable levels of anxiety were
found in the apathetic and non-apathetic patients. The previ-
ous research on this issue has been inconclusive: although in
one study anxiety was found to be associated with apathy in
Parkinson’s disease patients,” in another no relation was
detected.” Our present study employed for the first time an
independent measure of hedonic tone. Using the standard cri-
terion for the scale used,” 6.7% of the Parkinson’s disease
sample were classified as “anhedonic,” although there was no
overall difference between the osteoarthritic and Parkinson’s
disease groups in hedonic tone. However, mean levels were
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significantly reduced in the high apathy group compared with
the low apathy group, supporting the idea that loss of
enjoyment or pleasure is a feature of the condition.

In order to investigate the possible role of personality in the
expression of apathy, an inventory based on a neurochemical
model of personality was used.” The trait of particular
relevance is novelty seeking (NS), as it has been argued that
this is based on dopaminergic tone within the CNS.” In a pre-
vious study, NS scores were found to be lower in Parkinson’s
disease patients™ than in medical controls. The current study
failed to replicate this. More importantly, for the questions
being addressed there was no significant difference in NS
scores between Parkinson’s disease patients with high and low
apathy scores, nor for the other three personality traits
assessed—harm avoidance, reward dependence, and persist-
ence. However, for the latter, the result was approaching
significance. The current findings, therefore, indicate that the
hypothesised personality style in people with Parkinson’s dis-
ease may not be an inevitable feature of the disease, nor
related to the presence or absence of apathy.

The most salient results in this study concerned the relation
between apathy and cognition. It has previously been shown
that executive function tends to be differentially impaired in
Parkinson’s disease patients displaying apathy.”’ Our study
replicated those findings, with the high apathy patients
performing below the level of the low apathy subgroup on
various measures of executive function. On one measure of
verbal fluency, a classical test of “willed action”,* Parkinson’s
disease patients with high levels of apathy were highly signifi-
cantly impaired, and there was a general slowness in output in
the Stroop test. Basic visual processing has been shown to be
impaired in subtle ways in Parkinson’s disease, probably
because of dopamine deficiency in the retina and primary
visual cortex.” This may therefore predispose to lower overall
scores in the Parkinson’s disease groups. However, this would
not explain the differential impairment of the high apathy
group on the interference task, which completed only 71% as
many items as the low apathy group, compared with 90% in
the colour naming condition. Deficits were also found on
executive tasks that were less dependent on speed of visual
processing, particularly the WCST, where the high apathy
patients showed a marked reduction in the number of catego-
ries achieved. This was associated with an increase in the
number of errors, although not an increased percentage of
perseverative errors.

More general cognitive impairment in the apathetic
patients was revealed by the CAMCOG. Memory function was
affected, although some of this deficit might be related to
executive processes, including working memory or encoding
strategy,” and performance on a range of memory tests corre-
late with executive dysfunction in Parkinson’s disease.” Simi-
larly, scores on the language subscale of the CAMCOG were
also reduced in the high apathy Parkinson’s disease patients,
although this scale includes a test of verbal fluency. More
research will be needed to elucidate further any relation
between apathy and non-executive aspects of cognition.

The cognitive, and particularly executive, dysfunction often
reported in Parkinson’s disease thus seems to be most evident
in those patients who show the clinical features of apathy.
While possible dementia was found in only a small proportion
of the patients included in the present studies, it is significant
that all of them were defined as apathetic—a result consistent
with the classical description of fronto-subcortical
dementia,” where apathy is one of the defining neurobehav-
ioural features. This raises the question of whether patients
with marked apathy and associated cognitive dysfunction
represent a distinct subgroup of the Parkinson’s disease popu-
lation or simply an extreme of a range of dysfunction. The
extent to which the presence of apathy marks a subtype of
Parkinson'’s disease patient may have wider implications for
the prognosis and treatment of people with Parkinson’s
disease.
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