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Abstract. Background: Parkinson’s disease (PD) negatively affects patients’ Quality of Life (QoL) which depends on both
objective criteria such as physical health and subjective ones such as worries and norms according to personal believes.
Therefore, QoL could be also associated to personality dimensions in chronic neurological diseases such as PD.
Objective: Our objective was thus to study the potential association between personality dimensions and QoL in PD patients
with motor fluctuations before Deep Brain Stimulation of the Sub-Thalamic Nucleus (DBS-STN).
Methods: Data were obtained from the French multicentric cohort study Predi-Stim. All PD patients awaiting DBS-STN
and responding to the inclusion criteria at the time of the study were included. All participants answered the “Temperament
and Character Inventory” (TCI) and the PDQ-39 before surgery. Analyses were made using adjusted univariate generalized
linear regression models to evaluate a potential association between TCI dimensions and PDQ-39 scores.
Results: Three hundred thirty-three consecutive patients were included. The temperament Harm Avoidance was negatively
associated with QoL (p = 1e-4, R2 = 0.33), whereas the character Self-Directedness was positively associated with mental
component of QoL (p = 2e-4, R2 = 0.33) in PD patients with motor fluctuations awaiting DBS-STN.
Conclusions: PD patients with motor fluctuations, with lower Harm Avoidance and higher Self-Directedness scores have
the best QoL mainly at an emotional and social level. Therapeutic education of these PD patients focusing on their personal
resources may thus be important to improve their well-being.

Keywords: Character, Parkinson’s disease, personality, quality of life, temperament

INTRODUCTION

Besides motor symptoms, several non-motor
symptoms affect PD patients such as sleepiness, anx-
iety, depression and pain [1]. All these symptoms
impair Quality of Life (QoL) in Parkinson’s disease
(PD) population [2].

It is known that different factors may affect QoL
in general and diseased populations, since it depends
on both objective criteria such as patients’ physical
health or psychological state as well as subjective
perceptual factors such as expectations, norms and
worries according to personal believes [3]. Therefore,
personality, which is defined as a system determining
individuals behavior, characteristics and thoughts,

seems to be a factor associated with QoL [4]. Indeed,
several studies have shown a relationship between
QoL and personality in different diseases such as
schizophrenia [5], epilepsy [6] and anxio-depressive
syndromes [7]. Thus, personality could probably
influence QoL in PD.

Indeed, in a study using the Big Five per-
sonality traits model (NEO PI-R), a negative
correlation between PD patients QoL (assessed
by the Parkinson’s Disease Quality of Life
Questionnaire (PDQL)) and “neuroticism”
(behavior of exacerbated anxiety assessed by
the Neuroticism–Extraversion–Openness Five-factor
Inventory (NEO-FFI)), and a positive correlation
with “conscientiousness” (behavior of implica-
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tion/commitment in its work from the NEO-FFI)
were shown [8].

Nevertheless, the use of this questionnaire in PD is
unusual (only 2 studies from 17 in a recent meta-
analysis of PD and personality [9]) whereas the
“Temperament and Character Inventory” (TCI) is one
of the most widely used tool to evaluate personality
within PD population (7 studies in the meta-analysis
[9]). The TCI is a self-questionnaire developed by
Cloninger to evaluate individual’s personality traits
according to seven dimensions: Novelty Seeking
(NS), Harm Avoidance (HA), Reward Dependence
(RD), Persistence (P), Self-Directedness (SD), Coop-
erativeness (C) and Self-Transcendence (ST) [10],
themselves subdivided into sub-dimensions (see the
Methods section). It was validated in several stud-
ies through its stability and methodological qualities
[4, 11–13]. Based on psychobiology, the particu-
larity of Cloninger concept is that personality is
dependent on two main traits: the temperaments and
the characters. Temperaments (NS, HA, RD and P)
are relatively stable personality dimensions related
to genetics and neurotransmitters; whereas charac-
ters (SD, C and ST) are developmental personality
dimensions formed according to personal life and
experiences which could vary over time [4].

To our knowledge, TCI personality dimensions as
explanatory factor of QoL have never been evaluated
in PD. Only one preliminary study was conducted by
our team in 30 PD patients and allowed the identi-
fication of three personality dimensions (HA, P and
SD) associated with QoL [14]. Both high P and SD
scores were correlated with a higher QoL, whereas
high HA scores were correlated with a lower QoL in
PD patients.

The aim of this study was to investigate the impact
of personality dimensions (through the TCI) on QoL
(evaluated by the Parkinson Disease Questionnaire 39
(PDQ-39)) in a large cohort of PD patients with motor
fluctuations expecting Deep Brain Stimulation of the
Sub-Thalamic Nucleus (DBS-STN). The purpose of
this first paper would be to guarantee the adequacy of
using a personality questionnaire in predicting QoL
of PD patients, leading to a second paper about how
personality traits can significantly predict QoL after
DBS-STN.

MATERIALS AND METHODS

This is an ancillary study of a multicentric
prospective study PREDI-STIM whose objective

is to identify predictive factors of QoL response
after Deep Brain Stimulation of the Sub-Thalamic
Nucleus (DBS-STN) in PD patients (clinicalTrial.gov
n◦NCT02360683). The purpose of our study is to
evaluate the association between some personality
dimensions and PDQ-39 QoL in PD patients with
motor fluctuations before DBS-STN.

Patients

The study population consisted of PD patients who
participated to the PREDI-STIM study and were wait-
ing for surgery of DBS-STN.

Patients were selected for DBS-STN with the
standard surgical selection criteria (CAPSIT-PD -
Core Assessment Program for Surgical Interventional
Therapies in Parkinson’s Disease [15]): PD, moderate
or severe L-Dopa related motor complications despite
adjustment of dopaminergic treatment and absence
of contraindications (dementia or cognitive deficit
(MoCA score <24), age >75 years old, psychosis,
dopa-sensibility <30%). Each patient underwent a
psychiatric evaluation by a psychiatrist to ensure that
he had no significant psychiatric symptoms.

All patients gave their informed consent and
PREDI-STIM study was approved by ethic commit-
tee (CPP Nord-Ouest IV).

Study design and clinical measures

All the patients participated in investigations of
the PREDI-STIM study. Briefly, motor state was
evaluated by MDS-UPDRS in OFF and ON condi-
tions before DBS-STN. Behavioral, clinical, genetic
assessments and medical imaging were also carried
out (clinicalTrial.gov n◦NCT02360683).

As part of our ancillary study, only the TCI was
added before surgery of DBS-STN.

The Temperament and Character Inventory (TCI)
was used to access PD patients’ personality through
seven dimensions. This self-questionnaire is divided
into four genetically determined temperaments,
according to Cloninger’s model: Novelty Seeking
(NS), Harm Avoidance (HA), Reward Dependence
(RD) and Persistence (P). This questionnaire is also
formed by three characters which are developed
through growing: Self-Directedness (SD); Cooper-
ativeness (C) and Self-Transcendence (ST). Except
for P dimension, each dimension is divided into
sub-dimensions: NS and HA are formed by 4 sub-
dimensions, RD and ST by 3, and SD and C by 5.
The TCI is formed by 226 items with binary responses
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(true/false) allowing to obtain an independent score
for each of the seven personality dimensions. Each
dimension represents a part of individual personal-
ity ranging on a spectrum. Higher is the score, higher
the patient presents the associated personality dimen-
sion. NS scores range from reserved and organized
individuals to more impulsive and curious persons;
HA scores from optimist and courageous people to
anxious and pessimist ones; RD scores from indepen-
dent and insensitive individuals to socially attached
and sensitive ones; and P scores from underperform-
ing and without ambition people to hardworking and
perseverant ones. Concerning characters, they rep-
resent levels of different maturity: SD is associated
with individual maturity (ranging from irresponsible
profiles to determinate and responsible ones); C is
associated with social maturity (from intolerant pro-
files to empathetic and good teamwork skills); and
ST is associated with spiritual maturity (from proud
and materialist persons to believing and humble indi-
viduals).

Patients’ Quality of Life (QoL) was evaluated
through the Parkinson’s Disease Questionnaire 39
(PDQ-39). This questionnaire is specific to PD
and divided into eight sub-scales of QoL with
a Mental Component Score (“Emotional Well-
Being”, “Stigma”, “Social Support”, “Cognitions”
and “Communication”) and a physical component
score (“Mobility”, “Activities of Daily Living”
(ADL) and “Bodily Discomfort”). The higher score
indicates the worst QoL. The eight sub-scales alto-
gether also forming a total PDQ-39 score.

The total Levodopa Equivalent Dose (LED) was
calculated for each patient according to levodopa
treatments, dopaminergic agonists, inhibitors of
dopamine catabolism (COMT and MAO inhibitors)
and other antiparkinsonians such as amantadine [16],
to be used as adjustment variable.

In order to evaluate some behavioral aspects,
patients’ apathy was measured through the Lille
Apathy Rating Scale (LARS) and depression was
evaluated by the Hamilton Depression Rating Scale
(HDRS/HAMD).

Data analysis

Data missing
Because of the expected data missing and because

none imputation method of TCI missing data was
yet validated, we have determined one with an expert
committee consisting of neurologists, biostatisticians
and psychiatrists.

Patients with more than 20% of non-responses
(NR) in the whole TCI, were eliminated from the
study. As for patients with less than 20% of NR in
the whole TCI, we have treated differently the NR
depending to the proportions of NR by dimensions.

For patients with less than 20% of NR by TCI
dimension, we corrected NR by each patient tendency
(the tendency being the way in which the majority of
a patient’s responses goes in a unique dimension).
For example, NR of a patient having a tendency
of impulsivity in the NS dimension, were replaced
accordingly to this impulsivity profile.

For patients with 20% or more NR by TCI
dimension, we corrected NR by mean score: their
dimension’s scores were substituted by the mean
score of all patients in this dimension (mean was
calculated according to sex only for HA and RD
dimensions since their score is influenced by sex
[17]).

Statistical analyses
Descriptive analyses were made: mean, standard

deviation and range (min, max) for quantitative
variables; effective and percentage for qualitative
variables.

In order to evaluate the association between TCI
dimensions and PDQ-39 scores, we used generalized
linear regression models (GLM) respecting normal-
ity of data. Univariate GLM, rather than multivariate
GLM, were chosen in order to evaluate separately if
each personality dimension, and not global person-
ality, is associated with QoL. The response variables
corresponded to each QoL score. We calculated the
score in percentage of each TCI personality dimen-
sions, depending on the maximum dimension score,
to use as explanatory variables for comparison of
each TCI dimensions association with QoL. Two sup-
plementary explanatory variables were also added in
the regression models (in more of the TCI dimen-
sions) to evaluate the impact of behavioral aspects
on QoL: the HAMD and the LARS total scores.
Models were adjusted with sex, age, disease dura-
tion and LED (cognition as seen by the MoCA was
not used as adjustment because MoCA scores <24
were used as exclusion criteria), and quality of each
model was assessed. Similar univariate generalized
linear models were built with the sub-dimensions of
each significant TCI dimension. The score in percent-
age of each sub-dimension was used as explanatory
variables. For the dimensions level analyses, signif-
icance threshold corrected by Bonferroni method of
p < 0.007 was used (7 models for each response vari-

Corr
ec

ted
 P

roo
f



M. Boussac et al. / PD patients’ Personality Associated with QoL 5

Fig. 1. Flow chart of PD patients.

able) and p < 0.0016 for the sub-dimensions level (31
models), and analyses were proceeded on R Studio
Software Version 1.1.456.

RESULTS

Among the 489 patients having completed the TCI,
156 patients were excluded (>20% of NR in the whole
questionnaire (n = 12), and missing data in the other
variables (n = 144)). Finally, of the 333 remaining
patients, 237 had none NR in their whole TCI; 96 had
less than 20% of NR per TCI dimensions which were
corrected by tendency; and from them, 2 patients also
had 20% or more of NRs by dimension which were
replaced with the mean score of patients’ respon-
ders in these dimensions (Fig. 1). From these 96 PD
patients with missing TCI responses, 76% of them
had less than 4 missing responses in the whole TCI
(226 questions) (51 patients (53%) having only one
missing responses) and only 8 patients (8%) had more
than 10.

A total of 333 PD patients (113 women (33.9%)
and 220 men (66.1%))—with average age of
61.1 ± 7.3 years old and PD average duration
of 10.2 ± 4.1 years—were analyzed in this study
(Table 1). All patients were treated by antiparkin-
sonian treatments: levodopa (n = 217), dopaminergic
agonists (n = 171), MAO (n = 89) or COMT inhibitors
(n = 11), and anticholinergics (n = 9). Mean LED was
of 1181.6 ± 789.4 mg/day. PD patients had a good
response to dopaminergic treatments as seen by the
MDS-UPDRS III ON and OFF scores, and no cog-
nitive decline (mean MoCA score of 26.6 ± 2.3).
Regarding QoL, the total score of PDQ-39 was of
32% with higher scores in “Bodily discomfort”,
“Activities of daily living” and “Mobility” (Table 1).
Concerning personality dimensions, our patients had

Table 1
Baseline demographics and PD characteristics (n = 333)

Mean ± SD

Age (years) 61.1 ± 7.3
Disease duration (years) 10.2 ± 4.1
LED (mg/day) 1181.6 ± 789.4
MoCA* 26.6 ± 2.3
HAMD** 5.6 ± 4.2
LARS*** –27.8 ± 5.8
MDS-UPDRS 1 11.6 ± 5.7
MDS-UPDRS 2 OFF 19.5 ± 8.3
MDS-UPDRS 2 ON 7.2 ± 6.2
MDS-UPDRS 3 OFF 41.9 ± 16
MDS-UPDRS 3 ON 12.5 ± 8.4
MDS-UPDRS 4 8.5 ± 3.7
PDQ-39 Total 32.1 ± 12.3
Mobility 37.3 ± 20.2
Activities of Daily Living 38.5 ± 19.2
Emotional well-being 33 ± 18.4
Stigma 33.7 ± 23
Social support 13.6 ± 18.1
Cognitions 28.6 ± 16.6
Communication 25.5 ± 18.4
Bodily discomfort 46.5 ± 20.7
Novelty Seeking (NS) /40 16.8 ± 5
Harm Avoidance (HA) /35 17.5 ± 6.5
Reward Dependence (RD) /24 15.5 ± 3.6
Persistence (P) /8 5.4 ± 1.7
Self-Directedness (SD) /44 34.2 ± 6.1
Cooperation (C) /42 33.6 ± 4.5
Self-Transcendence (ST) /33 12.2 ± 5.5

SD, standard deviation; LED, Levodopa equivalent dosage;
*MoCA>24, absence of cognitive deficit; **HAMD<20, none-
depressive state; ***LARS<-26, none-apathetic state.

the highest score in P (5.4 ± 1.7, max = 8), SD
(34.2 ± 6.1, max = 44) and C (33.6 ± 4.5, max = 42)
dimensions (Table 1).

Table 2 shows TCI dimensions with a significant
linear association on PDQ-39 scores at a corrected
significant threshold (p-value corrected < 0.007).

HA, SD and ST dimension scores were sig-
nificantly associated with PDQ-39 Total score:
association was positive for the HA temperament and
the ST character, while negative for the SD character.

Considering the different sub-scales of QoL, HA
and ST dimensions were significantly positively
associated with part of the Mental Component
Score (MCS) (“Emotional well-being”, “Stigma” and
“Communication” sub-scales) for HA and with only
two items of the MCS (“Emotional well-being” and
“Communication”) for ST (higher HA and ST scores
resulting in worse QoL).

SD dimension was significantly negatively associ-
ated with most of the MCS: “Emotional well-being”,
“Social support”, “Cognition” and “Communication”
(higher scores resulting in best QoL).
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Table 2
Adjusted linear regression models of association between TCI

dimensions scores (in %) and PDQ-39 sub-scales scores

TCI Coefficients p-value* R2

dimensions
(%)

PDQ39 total HA 0.12 1.3e-04 0.33
SD –0.16 2.1e-04 0.33
ST 0.09 6.5e-03 0.32

PDQ39 Emotional HA 0.26 1.3e-07 0.35
Well-Being

SD –0.29 1.2e-05 0.33
ST 0.14 6.7e-03 0.31

PDQ39 Stigma HA 0.30 1.2e-05 0.16
PDQ39 Social support SD –0.32 1.7e-05 0.13
PDQ39 Cognitions SD –0.34 2.5e-07 0.18

C –0.23 6.0e-03 0.13
PDQ39 HA 0.17 3.5e-03 0.09

Communication
SD –0.34 5.9e-06 0.12
ST 0.17 4.0e-03 0.09

HA, Harm Avoidance; SD, Self-Directedness; C, Cooperativeness;
ST, Self-Transcendence; R2, adjusted R-squared; *statistically sig-
nificant p-value after Bonferroni correction for 7 comparisons,
p-value <0.007.

C dimension was only negatively significantly
associated with PDQ-39 “Cognitions” scores (higher
C scores resulting in best QoL).

TCI sub-dimensions presenting a significant linear
association with PDQ-39 scores at a corrected signifi-
cant threshold (p-value corrected <0.0016) are shown
in Table 3.

Most HA sub-dimensions (HA1, HA2 and HA3)
were positively significantly associated with Total
PDQ-39 score and most sub-scales of the MCS.

All SD sub-dimensions (SD1, SD2, SD3, SD4 and
SD5) were negatively significantly associated with
either Total PDQ-39 score or some MCS.

Only ST2 sub-dimension was positively sig-
nificantly associated with Total PDQ-39 and
“Communication” scores.

Only C1 sub-dimension was negatively signifi-
cantly associated with “Cognitions” scores.

Finally, concerning the behavioral variables, a
positive and significant association was observed
between the HAMD and all of PDQ-39 scores (Total
and sub-scores) (p-value corrected <0.007); whereas
no significant association was found between the
LARS and any PDQ-39 scores.

DISCUSSION

In this study, we could demonstrate a signifi-
cant association between personality dimensions and
QoL in PD patients with motor fluctuations before

DBS-STN. Specifically, higher HA scores are sig-
nificant independent predictor of poor QoL, whereas
higher SD scores are significant independent predic-
tors of good QoL. Moreover, the only QoL sub-scales
associated with personality dimensions are MCS.
We could also confirm the significant association
between depression and QoL in these PD patients
with motor fluctuations.

Considering our PD population, as expected,
the most affected sub-scales of PDQ-39 concern
the physical component: “Mobility”, “Activities of
daily living” and “Bodily discomfort” [18]. Our PD
patients have also high values in the P temperament
and in the SD and C characters preoperatively, sug-
gesting their perseverance, adaptability, self-control
and social maturity. These personality aspects may
correspond to a profile of patients waiting for DBS
because it is an invasive surgical intervention that
some patients refuse.

Concerning the relationship between QoL and
personality, four out of the seven TCI personality
dimensions (HA, SD, C and ST) can significantly
explain between 9% and 35% of the QoL variance of
PD patients fitted for depression. In fact, considering
the Beta coefficient of linear regression, the p-value
and the R-squared values, two of these personality
dimensions (HA and SD) seem to have a major associ-
ation with PDQ-39 scores. These two TCI dimensions
are differently associated with QoL. The HA temper-
ament is negatively associated with QoL, whereas the
SD character is positively associated with QoL of PD
patients. PD patients with lower scores at HA dimen-
sion and higher scores at SD dimension have the best
QoL at baseline.

On the one hand, HA dimension, through its link
with serotonin [19], has been correlated to depression
[20] which has been evaluated as the most determi-
nant factor of QoL in PD patients [2, 21–24]. Higher
HA scores have also been associated with a worst
QoL in several diseases such as schizophrenia [5] and
anxio-depressive syndromes [7]. In PD, higher score
of neuroticism (a personality trait close to HA) was
correlated with a low QoL [8]. In addition, our previ-
ous study has found a negative association between
HA and PDQ-39 [14]. HA profile is viewed as an
inhibition behavior with worry and pessimism in
anticipation of future events [25]. Thus, PD patients
with this personality profile would have a low QoL.

On the other hand, higher SD scores are associ-
ated with better personal resources. This character
may have been developed because of the chronic dis-
ease in order to adjust to a new environment and to
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Table 3
Adjusted linear regression models of association between TCI sub-dimensions scores (in %) and PDQ-39 sub-scales scores

TCI Coefficients p-value* R2

sub-dimensions
(in %)

PDQ39 total HA1 anticipatory worry 0.09 1.3e-03 0.32
HA3 Shyness 0.07 3.5e-04 0.33
SD1 Responsibility –0.13 1.4e-05 0.34
ST2 transpersonal identification 0.08 4.2e-04 0.33

PDQ39 Emotional Well-Being HA1 anticipatory worry 0.20 8.9e-07 0.34
HA2 fear of uncertainty 0.12 3.4e-04 0.32
HA3 Shyness 0.13 3.1e-05 0.33
SD1 Responsibility –0.16 2.4e-04 0.32
SD4 self-acceptance –0.18 2.2e-04 0.32

PDQ39 Stigma HA2 fear of uncertainty 0.19 1.3e-04 0.15
HA3 Shyness 0.18 3.6e-05 0.16

PDQ39 Social support SD1 Responsibility –0.21 1.2e-05 0.13
SD4 self-acceptance –0.20 4.5e-04 0.11
SD5 congruent second nature –0.19 1.4e-03 0.11

PDQ39 Cognitions SD1 Responsibility –0.22 2.8e-07 0.18
SD2 Purposeful –0.18 2.1e-05 0.16
SD5 congruent second nature –0.18 7.1e-04 0.14
C1 social acceptance –0.18 1.0e-03 0.14

PDQ39 Communication HA3 Shyness 0.15 3.2e-05 0.11
SD1 Responsibility –0.24 1.5e-06 0.13
SD2 Purposeful –0.17 3.7e-04 0.10
SD5 congruent second nature –0.23 1.3e-04 0.10
ST2 transpersonal identification 0.13 6.9e-04 0.09

HA, Harm Avoidance; SD, Self-Directedness; C, Cooperativeness; ST, Self-Transcendence; R2, adjusted R-squared; *statistically significant
p-value after Bonferroni correction for 31 comparisons, p-value <0.0016.

better manage themselves. It is thus not surprising
that SD dimension has already been positively corre-
lated with QoL in different population [6, 26, 27]. In
epileptic inpatients, SD was also positively correlated
with the MSPSS scale (Multidimensional Scale of
Perceived Social Support Scale which measures the
perceived social support from family, friends and spe-
cial persons) [6]. In PD patients, we have also already
shown a positive association of SD with PDQ-39 [14],
corroborating our actual results.

Even if these two TCI dimensions (HA and SD)
are associated with global QoL (PDQ-39 total score),
this association seems mainly due to an associa-
tion with the emotional or psychological and social
part of QoL, rather than with the physical parts of
the QoL more directly related to PD. Indeed, the
PDQ-39 “Emotional well-being”, “Stigma”, “Social
support”, “Cognitions” and “Communication” scores
(MCS) are the only associated sub-scales with HA
and SD dimensions, according to the linear models;
whereas the PDQ-39 sub-scales “Mobility”, “Activ-
ities of Daily Living” and “Bodily Discomfort” are
not associated with personality dimensions. This sug-
gests that TCI dimensions are mainly associated with
the emotional complaints of PD patients and not with
the physical component of the PDQ-39.

Regarding the TCI sub-dimensions, most of all the
HA and SD sub-dimensions explained around 10 or
34% of the different PDQ-39 sub-scales variance.
Therefore, we can hypothesize that during the course
of PD, patients tend to become more focus on them-
selves and thus develop higher personal resources
(higher SD) in order to handle at best with their dis-
ease and have a better QoL. In this idea, a study on a
PD educational program has shown that engaging in
self-management promotes life well-being [28]. Self-
monitoring is a technique to initiate behavior to better
deal with physical and emotional symptoms [28]. By
contrast, higher HA scores reflecting an inhibition
and worry behavior may stand in the way of progress
of these PD patients to deal with their disease and
thus lead to a worse QoL.

Finally, depression (evaluated by the HAMD) was
always positively and significantly associated with
PDQ-39 Total score and all of its sub-scores: the most
depressed patients had the worst QoL. This confirms
previous studies which have found that depression
was one of the main factors influencing QoL in PD
patients [2, 21–24] and that this association is also
present in a PD population with motor fluctuations
awaiting DBS-STN. It also shows that depression is
an important factor to take into account when study-
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ing QoL because it affects as much physical as mental
component of QoL, as opposed to personality dimen-
sions which affect only mental component of QoL.
By contrast, apathy was not significantly associated
with any sub-scores of QoL.

Our study has strengths and limitations. The main
strength is the large cohort of PD patients with
motor fluctuations (one of the biggest published). The
main limitation is the low adjusted R-squared values
indicating that personality is not the sole parameter
associated with QoL and that there are probably other
explanatory factors of QoL. Indeed, in our regression
models, we have tested several adjustment variables
and have found three demographical factors that seem
associated with QoL. Sex and age of PD patients are
associated with QoL mainly with the physical com-
ponent, whereas disease duration is associated with
Total QoL. Thus, men seem to have a better QoL
than women, disease duration worsens QoL, and old-
est PD patients have a better QoL. This could be
explained by the hypothesis that younger PD patients
have higher expectations and are thus rating their QoL
more severely.

In conclusion, in PD patients with motor fluctu-
ations, the HA temperament and the SD character
are associated with QoL, mainly at an emotional and
social level. Then, PD patients with lower HA and
higher SD scores have the best QoL.

This might lead to propose therapeutic education to
these PD patients focusing on their personal resources
to improve their well-being, assuming that this per-
sonality dimension (SD character) can be developed.
Moreover, our aim of guaranteeing the adequacy of
using a personality questionnaire in predicting QoL
of PD patients being achieved, thus some personal-
ity dimensions could be predictive factors for a better
QoL after DBS-STN. In fact, despite a good result
on their motor status, some patients are still unsatis-
fied after DBS-STN [29, 30]. The assessment of the
influence of personality dimensions on QoL improve-
ment after DBS-STN will be examined further in a
following study.
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