Parkinson’s disease (PD) has been associated
with a distinctive parkinsonian personality, char-
acterized by conscientiousness, punctuality,
industriousness, and reduced novelty-seeking, as
compared with healthy elderly persons. Similar
traits are identified in relation to depression. The
objective of the study was to elucidate the rela-
tionship between the parkinsonian personality
and depression. Thirty-two depressed and 86
nondepressed PD patients and 30 healthy control
subjects completed the NEO-Personality Inven-
tory Revised Short Version. PD patients with
depression displayed a distinct personality profile,
with increased Neuroticism and reduced Extro-
version, as compared with nondepressed PD
patients and control subjects. It seems plausible
that a subgroup of PD patients possesses a dis-
tinct personality profile that renders them sensi-
tive to development of depression, although the
reverse might also be possible.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2011; 23:48-55)
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revious research suggests that Parkinson’s disease

(PD) is associated with particular personality traits,
the so-called parkinsonian personality. Patients with PD
have been described as unassuming, loyal, cautious, def-
erential to authority, rigid, and less novelty-seeking than
healthy elderly persons."” These traits may even be
present premorbidly because of early degeneration of do-
pamine networks, and the traits then persist or increase in
severity after disease onset.>> However, the existence of a
unique parkinsonian personality is still controversial, and
others have found no significant differences in personality
profiles between PD and medical control subjects*™ or
twin control subjects discordant for PD.”

A possible explanation for the different results on the
parkinsonian personality could be depression acting as
a confounding factor. The relationship between con-
comitant depression and the parkinsonian personality
has not been fully explored, but recent research sug-
gests that PD with depression is associated with in-
creased Harm Avoidance on the Cloningers Tridimen-
sional Personality Questionnaire.® Hence, Jacobs et
al.'’ suggested that the difference in Harm Avoidance

Received August 24, 2009; revised February 13, 2010; accepted March
4,2010. Drs. Damholdt and Larsen are affiliated with the Department
of Psychology, Aarhus University, in Aarhus C, Denmark; Dr. Oster-
gaard is affiliated with the Department of Neurology at Aarhus Uni-
versity Hospital in Aarhus N, Denmark; Dr. Borghammer is affiliated
with the PET Centre at Aarhus University Hospital. Address corre-
spondence to Malene Flensborg Damholdt, M.Sc., Ph.D., Fellow, De-
partment of Psychology, Aarhus University, Jens Chr. Skous Vej 4,
8000 Aarhus C, Denmark; malenefd@psy.au.dk (e-mail).
Copyright © 2011 American Psychiatric Association

J Neuropsychiatry Clin Neurosci 23:1, Winter 2011



between PD and control subjects could be explained by
the 56% depression prevalence rate in their PD group.
Similarly, Fujii et al.'' stated that the increased Harm
Avoidance and decreased Novelty-Seeking in their PD
group could be related to concomitant depression (as
indicated by the use of antidepressants).

Hubble et al.? found associations between premorbid
introvert personality traits, and depression. This is in
line with research on depression without PD, where
associations between neuroticism and onset of depres-
sion in late life have been reported.'> Given the high
depression rates (approximately 40%) in PD, there is a
strong risk that reported personality changes are asso-
ciated with depression."

To our knowledge, only Menza and Mark'* have di-
rectly compared the personality profiles of PD patients
with and without concomitant depression. They found
the depressed group to score significantly higher on
Harm Avoidance but found no differences between the
two PD groups on Novelty-Seeking. However, it was
not reported whether the personality profiles of the
depressed and non-depressed PD groups differed from
the control group.

The present study was designed to further elucidate
the relationship between concomitant depression in PD
and personality by directly comparing the personality
profiles of depressed PD patients with healthy-control
participants and PD patients without depression.

METHOD

Participants
A total of 480 outpatients with PD, residing in the re-
gion formerly known as Aarhus County, Denmark,
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were identified from a review of medical records, at the
University hospitals of Aarhus. Some patients were
identified by neurologists practicing in the county. PD
was diagnosed in accordance with the United Kingdom
Parkinson’s Disease Brain Bank Diagnostic Criteria."

A total of 272 patients were excluded for the follow-
ing reasons: dementia (N=>53), severe psychiatric illness
other than depression (N=7), other neurological disor-
ders than PD or head trauma with loss of consciousness
(N=76), alcohol or substance abuse (N=5), moved out-
side the county or had Danish as a secondary language
(N=15), had deep brain-stimulation implant (N=20),
were under age 50 at disease onset (N=60), suspicion of
other diagnosis than idiopathic PD (N=36).

The remaining 208 eligible patients were offered par-
ticipation in the questionnaire study; 129 patients re-
turned the questionnaires; 49 patients did not wish to
participate; and 30 patients did not respond. The overall
response rate was 62%. A further 11 patients were ex-
cluded from the study because of incomplete question-
naires. A total of 44% of the participants were men.
None were taking antipsychotic medication. A total of
22 patients were being treated with antidepressants; 5
receiving tricyclic antidepressants, and the remaining
17 selective serotonin reuptake inhibitors. Seventy of
the patients also participated in a still-unpublished neu-
ropsychological study within 5 months of the question-
naire date (mean: 1.24 months; standard deviation [SD]:
2.17 months), where all had a Mini-Mental State Exam
(MMSE) score above 24 (see Table 1). Of the remaining
48 patients, 15 had MMSE scores recorded in the med-
ical records, and all were seen by a neurologist within
13 months of the questionnaire date (mean: 5.13

TABLE 1. Group Characteristics and Independent #-Test Comparisons and Chi-Square Values With Contingency Correction of Disease

Variables

Parkinson’s Disease

Parkinson’s Disease
With Depression

(PD) (N=86) (PDd) (N=32) t [116] or x* P
Hoehn and Yahr'” 1.95 (0.839) 2.34 (0.937) 2.176 0.032
MMSE? 28.11 (1.427) 27.48 (1.662) 1.694 NS
Age at onset 62.71 (6.90) 66.52 (7.74) —2.585 0.011
Duration, years 7.00 (4.20) 7.91 (4.57) -1.019 NS
L-Dopa, mg/day 428.14 (298.14) 613.13 (350.43) —2.854 0.005
Dopamine agonist® 2.19 (2.14) 1.26 (1.80) 2.193 0.030
MAO-B inhibitors (%) (30) (12.5) 2,989 0.084
COMT inhibitors (%) (19.8) (25) 0.133 NS
Antidepressants (%) (15.1) (28.1) 1.815 NS

Values are mean (standard deviation), unless otherwise indicated.

*MMSE (Mini-Mental State Exam) scores were available for PD: N=62, PDd: N=21.

PDopamine agonist therapy is shown in equipotent pergolide dosages.
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months; SD: 3.75 months). None was diagnosed with
dementia or treated with antipsychotic medication at
this time.

Thirty healthy-control participants (13 men) were re-
cruited by advertisements. They were all community
residents without any neurological symptoms, severe
chronic physical disease, or psychiatric illness. None
had substance or alcohol abuse, or were taking medi-
cations with effects on the CNS. None received domi-
ciliary care. All control participants also took part in a
still-unpublished neuropsychological study and had an
MMSE'® score =27 (mean: 29.10; SD: 0.22).

Procedure

The study was reported to the Danish Data Protection
Agency and was carried out in accordance to the Dec-
laration of Helsinki. All participants received a letter
explaining the purpose of the study, a consent form, the
questionnaires, and a prepaid envelope by mail. Non-
respondents received one reminder after 2 weeks. All
participants were asked to fill out the questionnaires
themselves and to double-check all answers before re-
turning them. Hence, caregivers were not allowed to fill
out the questionnaires on behalf of the patient.

Measures

Demographics and Health Details on age at disease on-
set, general health, motor symptoms, medications,
Hoehn and Yahr stage,'”” MMSE (when available), and
disease duration were recorded from medical records.
Further information, on motor symptoms, motor fluc-
tuations, and other symptoms were obtained from the
participants via a questionnaire consisting of 1) a gen-
eral health section (How would you describe your
health? Do you take any medication for other diseases
or ailments than PD? If yes, which? Do you receive
domiciliary care?); 2) a PD symptom section (When did
you first experience symptoms of PD [year]? When was
the diagnosis made by a neurologist [year]? Where did
the symptoms first appear [right arm, right leg, left arm,
left leg]? Where are the dominant symptoms now [right
arm, right leg, left arm, left leg]? Which of the following
symptoms have you experienced within the last 30 days
[I experience tremor or shakiness while resting; for in-
stance, sitting with my hands in my lap? I experience
tremor or shakiness while writing or doing other move-
ments? Sometimes I “freeze” and have difficulties mov-
ing? I have difficulties keeping balance and tend to fall?
I have noticed that my movements have become
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slower? I feel stiffness or rigidity in my muscles? I have
involuntary big movements [dyskinesias] that are not
tremor? Sometimes my medication stops working and I
have trouble moving?); 3) a PD medication section (I
would describe the effect of my medication as: good,
moderate, limited, or poor? It is predictable when the
effect of my medication wears off: yes, no, or it wears
off in seconds? Have you experienced any of the fol-
lowing side effects in the last 30 days: nausea, vomiting,
or loss of desire to eat? Sleeplessness, tiredness or other
sleep disorders?).

The Short Geriatric Depression Scale (GDS-15)"®  Se-
verity of depressive symptoms was assessed with the
Danish version of the GDS-15."" The GDS-15 is a self-
administered, 15-item questionnaire especially suitable
for PD patients because it contains no somatic items.*
A cutoff score of 5 indicates clinically important depres-
sive symptoms and has a sensitivity of 91% and a spec-
ificity of 72% when compared with validated psychiat-
ric diagnosis.”!

The NEO Personality Inventory, Short Version®> The
Danish version of the NEO-Five Factor Inventory was
used to assess five personality dimensions as derived
from the five-factor model of personality. The five
personality dimensions assessed are Neuroticism
(tendency toward experiencing psychological dis-
tress or negative affectivity), Extroversion (tendency
to be sociable, novelty-seeking, and adventurous),
Openness (openness to internal and external stimuli,
including imagination), Agreeableness (trustfulness,
altruism, modesty), and Conscientiousness (self-dis-
cipline and competency). Importantly, the question-
naire assesses traits (stable characteristics of person-
ality) as opposed to states (temporary psychological
states and moods).

The questionnaire consists of 60 statements that
the respondents rate on a 5-point Likert scale from
“strongly disagree” to “strongly agree.” The NEO-PI-R
Short Version is a shortened version of the 240 item
NEO-PI-R. However, correlations of 0.89-0.93 between
the short and long version of the questionnaire have
been reported.” Validity and reliability of 0.73-0.84
have been reported for this scale.”®

Statistical Methods

Data were analyzed with SPSS 17.00. The patient group
was subdivided into a Depressed (PDd; with GDS score
=5, N=32) and a Nondepressed (PD; GDS =4; N=86)
group; t-test and chi-squared test were used to compare
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the two groups on clinical and demographic variables.
One-way, between-group analysis of variance
(ANOVA) was used to compare the PD, PDd, and con-
trol groups on demographic variables. Multiple analy-
sis of covariance (MANCOVA) was applied to compare
the personality profiles of the PD, PDd, and control
groups, with age and years of education as covariates.
Also, a MANCOVA was performed using disease fea-
tures as covariates. Preliminary assessments were per-
formed to ensure that assumptions of normality, homo-
geneity of variance, linearity, and homogeneity of
regression slopes were not violated. Whenever a signif-
icant main effect was found, group differences were
tested by one-way, between-groups ANOVA, with
Tukey’s honestly significant difference [HSD] post-hoc
comparison procedures.

To ensure the representativeness of the control-
group, scores on the NEO-FFI were initially compared
with the existing Danish normative material supplied
with the questionnaire, and the scores were deemed
comparable.**

RESULTS

The PD and control group did not differ significantly in
terms of age (PD mean: 71.29 (7.45) years, and control
mean: 69 (5.73) years; {[54.36]=1.840; p=0.071) or in
years of higher education after municipal primary and
lower secondary school (PD mean: 3.81 (2.81) years, and
control mean: 4.37 (2.77) years; t [157] = -0.973;
p=0.332).

Clinical and Demographic Variables

A chi-square test with contingency correction showed
no significant gender difference between the PD (55
men) and PDd group (31 men); OA[1]; N=118)=0.347;
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p=0.556; ® = -0.074). Group characteristics and com-
parisons of disease variables are shown in Table 1. The
PDd group was significantly older at disease onset, had
greater disease severity, and received significantly
larger L-dopa doses than the PD group. The PD group
received significantly more dopamine-agonist therapy
than the PDd group. There were no significant differ-
ences in disease duration, MMSE score, use of MAO-B
inhibitors, COMT inhibitors, or antidepressants be-
tween the two PD groups.

The symptomatology of the two PD patient groups
was further compared, using a chi-square test for inde-
pendence (with Yates Contingency correction). As
shown in Table 2, the PDd group experienced signifi-
cantly more action tremor, postural instability, and
wearing-off episodes than the PD group. There was no
significant difference between the two PD groups on
resting tremor, bradykinesia, rigidity, freezing, or dys-
kinesia.

The PD and PDd groups were compared with the
control group on age and education by use of one-way
ANOVA. Significant age differences were detected be-
tween the three groups (F[2, 145]=6.51; p=0.002). Post-
hoc Tukey’s HSD comparisons showed that the mean
age for the PDd group (74.43 [7.54] years) was signifi-
cantly higher than for the PD group (69.61 [7.10]) and
the control group (69.02 [5.73]). The control and PD
group did not differ significantly with regard to age.
There was no significant difference in years of educa-
tion among the three groups (F[2, 145]=0.491; p=0.613).

Personality Measures

MANCOVA was applied to assess differences in per-
sonality dimensions among the PD, PDd, and control
groups. Because demographic characteristics of age and
education have been found to affect personality, all
analyses were performed with age and years of educa-

TABLE 2. Comparison of Parkinsonian Symptomatology, Using Chi-Square With Contingency Correction

Parkinson’s Disease (PD) Parkinson’s Disease With X2 [11
(N=86) Depression (PDd) (N=32) (N=118) p @ (phi)
Resting tremor 38.4% 56.3% 2.353 NS 0.160
Action tremor 44.2% 75.0% 7.688 0.006 0.274
Rigidity 72.0% 87.5% 2.267 NS 0.161
Bradykinesia 84.9% 87.5% 0.004 NS 0.033
Postural instability 51.2% 77.4% 5.420 0.020 0.235
Wearing off 36.0% 65.6% 7.122 0.008 0.265
Dyskinesia 25.6% 28.1% 0.002 NS 0.026
Freezing 27.9% 46.9% 2.983 NS 0.179

Values are percentages of patients who have experienced the symptom within the last 30 days.
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tion as covariates. As shown in Table 3, there were no
significant differences between the three groups on
Agreeableness, Conscientiousness, or Openness. The
PDd group was significantly lower on Extroversion and
scored significantly higher on Neuroticism than the PD
and control groups. There were no significant differ-
ences on personality traits between the control group
and the nondepressed PD group.

In order to investigate whether differences in disease
features between PD and PDd influenced the differ-
ences in personality dimensions, we performed a MAN-
COVA, with disease severity, L-dopa use, and age at
disease onset as covariates. The PDd group scored sig-
nificantly higher on Neuroticism (F[1, 113]=14.644;
p=0.000) and significantly lower on Extroversion (F[1,
113]=8.439; p=0.000), as compared with the PD group;
there were no significant differences on Openness (F[1,
113]=2.450; p=0.120), Agreeableness (F[1, 113]=0.132;
p=0.717), or Conscientiousness (F[1, 113]=1.125;
p=0.291).

DISCUSSION

The purpose of this study was to explore the parkin-
sonian personality and its relation to concomitant
depression. We found no evidence of a specific per-
sonality profile in nondepressed PD patients. How-
ever, depressed PD patients displayed traits similar
to the personality profiles reported in other studies,
with reduced Extroversion and increased Neuroti-
cism. The depressed PD patients were significantly
older than the PD patients without depression and
the control participants. Differences in personality
profiles did, however, remain significant after con-
trolling for age. Also, the nondepressed PD group
received significantly larger dopamine-agonist doses,

which has been associated with a slight antidepres-
sant effect. Hence, it is possible that depressive symp-
tomatology would have been reduced in this group
as a result of this medical regimen. Furthermore, the
PDd group experienced significantly more action
tremor, wearing-off, and postural instability. It is
possible that more pronounced motor symptoms in
this group could explain the lower Extroversion
scores simply because of limitations imposed by the
disease on physical mobility and social interactions.
However, the results remained significant after con-
trolling for disease severity. The increased tendency
to wearing-off episodes in the PDd group may also be
associated with an elevated propensity to experience
fluctuations in affect, which could have an impact on
the prevalence of depression in this group.

The study design does not allow for causal inferences
between personality traits and depression in PD.
Hence, it remains plausible that depression leads to
changes in personality and vice versa. Furthermore, the
co-occurrence of depression and high Neuroticism
scores might be a reflection of the intertwined nature of
traits (Neuroticism) and states (depression). In this re-
gard, it may pose a particular challenge to distinguish
Neuroticism from psychological state, since it displays
some degree of correlation with several psychiatric
symptoms,”” and it has been suggested that a joint
genetic factor underlies neuroticism and the risk of ma-
jor depression.”® Along this line, studies of healthy el-
derly subjects without a history of depression have
identified neuroticism as an important predictor for
late-life onset of depression.'** Therefore, it is possible
that increased neuroticism is manifest in a subgroup of
PD patients premorbidly as a result of degeneration of
dopaminergic neurons in the ventral tegmental area
before the onset of depression. This subgroup could, in
turn, subsequently be more susceptible to developing

TABLE 3. Group Comparisons of Personality Dimensions, MANCOVA

Parkinson’s Disease

Control Subjects  Parkinson’s Disease

With Depression

(N=30) (PD) (N=86) (PDd) (N=32) F mancovarz, 151 p Tukey HSD
Neuroticism 17.37 (6.68) 18.06 (6.39) 24.16 (6.96) 8.958 0.000 PDd > PD, Control
Extroversion 30.13 (6.02) 27.44 (6.88) 22.28 (5.35) 9.863 0.000 PDd < PD, Control
Openness 25.30 (5.38) 24.26 (7.48) 20.44 (6.47) 2.498 NS —
Agreeableness 35.30 (4.63) 34.50 (4.92) 35.50 (5.09) 0.373 NS —
Conscientiousness 32.03 (5.77) 31.80 (5.47) 29.44 (7.90) 0.866 NS —

Values are mean (standard deviation), unless otherwise indicated.

SD: standard deviation; HSD: Tukey honestly significant difference (post-hoc).
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depression. Further studies are needed to ascertain such
a relationship.

Interestingly, the present study failed to demonstrate
differences in personality profiles between healthy el-
derly and nondepressed PD patients. Hence, unlike
previous research, this study did not find evidence of a
distinct parkinsonian personality applicable to PD, per
se. One possible explanation for this finding is our use
of the NEO-PI-R Short Version, whereas most of the
recent research has used the TPQ (Tridimensional Per-
sonality Questionnaire) as a measure of personality
traits.>” The TPQ assesses three types of temperament:
Novelty-Seeking, Reward-Dependence, and Harm-
Avoidance. The traits are hypothesized to be expres-
sions of particular neurotransmitters; that is, novelty-
seeking is dependent on dopamine, harm-avoidance on
serotonin, and reward-dependence on norepinephrine.
However, disruptions of these three pathways are also
believed to be implicated in PD depression.’® Several
studies have reported PD patients to be less novelty-
seeking® and more harm-avoidant,''**?* whereas oth-
ers have only reported increased harm-avoidance.'® In-
terestingly, harm-avoidance is positively correlated
with the severity of depression in PD as well as in
non-parkinsonian subjects.**** The Harm-Avoidance
trait on the TPQ is also positively correlated with Neu-
roticism on the NEO-PI-R and negatively correlated
with Extroversion. In the same regard, TPQ Novelty-
Seeking is positively correlated with NEO-PI-R Extro-
version.”® Hence, it is interesting that studies using the
TPQ found patients to differ on traits that were similar
to the ones found in the present study of depressed PD
patients. In relation to this research, the TPQ may face
the same challenge of untangling contributions of PD
and depression on personality profiles, because harm-
avoidance appears to be especially sensitive to concom-
itant depression.’*?” Furthermore, even though novel-
ty-seeking is generally not found to correlate with
depression in PD, direct comparison of depressed and
nondepressed PD patients may yield different results.
This was in part addressed by Menza and Mark,'* who
compared depressed and nondepressed PD patients by
use of the TPQ. The authors reported a significant
group difference on Harm-Avoidance only, and not on
Novelty-Seeking. However, their patient group was
subdivided into a depressed and a nondepressed group
on the basis of the Zung Self-Rating Depression Scale
(using a cutoff score of 48, being 1 SD from the mean),
which has since been criticized for containing too many
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somatic items that overlap with PD symptomatology,
thereby risking inflated depression prevalence.*® Fur-
thermore, no cutoff score for PD patients has been es-
tablished on this scale, but, in medical settings, a cutoff
score of =60 is recommended™ this is higher than the
cutoff score adopted by Menza and Mark." Hence,
there is a risk that depression rates were overestimated,
which could have counterbalanced any potential differ-
ence in novelty-seeking between the two groups. Fur-
thermore, the two PD groups were not compared with
a control group. Further studies comparing depressed
and nondepressed PD patients on the TPQ, using a
standardized and validated measure of depression in
PD, would be warranted.

Some limitations of the current study must be
stressed. The study did not address the presence of
apathy, which exists independently of depression in an
estimated 12%-28.8% of PD patients.***' However, ap-
plying the TPQ, Pluck and Brown™** found no significant
differences in personality measures between PD pa-
tients with high and low apathy scores. Unfortunately,
the impact of apathy on NEO-PI-R has, to our knowl-
edge, only been addressed in a study of college stu-
dents, where students with high apathy scores were less
agreeable, more introverted, and less conscientious.® If
such a constellation of personality traits were applicable
to a sizable nondepressed apathetic subgroup in our
study, we would have expected to find significant dif-
ferences in these traits between the PD and control
group. This however, was not the case. On the other
hand, the existence of apathy co-occurring with depres-
sion in the PDd group may have magnified our find-
ings, as, for instance, reduced Extroversion scores could
have been due to apathy. Second, the study did not use
measures of cognitive deficits or dementia other than
the MMSE, which was not available for all participants.
Hence, it remains possible that some patients, for whom
MMSE scores were unavailable, had dementia when
they participated in the study. However, the medical
charts of the patients in question were reviewed again,
and none were diagnosed with dementia. Lastly, to our
knowledge, none of the personality questionnaires (the
NEO-PI-R, TPQ, or Karolinska Scales of Personality)
commonly used to assess personality in PD has been
validated specifically in this population. Such valida-
tion would be very important to estimate whether the
content of the personality measures are related to func-
tional, cognitive, or behavioral disability caused by PD.
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CONCLUSION

The personality profiles of depressed and nonde-
pressed PD patients were compared with healthy el-
derly subjects. Increased Neuroticism and reduced Ex-
troversion scores were detected only in depressed PD
patients, but not in nondepressed patients. Although
any causal link between depression and personality
profiles cannot be established in the present study, it
seems plausible that a subgroup of PD patients possess
a distinct personality profile due to early monoaminer-
gic and cholinergic degeneration. This could render
them vulnerable to development of depression, al-
though the reverse might also be possible.

The present findings need to be replicated and
possibly elaborated to encompass the TPQ measure.
Furthermore, we would recommend a validation of
personality assessment questionnaires in PD popula-
tions.
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