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Background: Parkinson’s disease (PD) patients on dopaminergic drugs may experience non-motor fluctuations (NMFs)
which are often heterogeneous and respond variably to treatments.

Objective: We evaluated if personality was associated to NMFs and could modulate the NMFs responsiveness to dopa-
minergic medication and deep brain stimulation of the sub-thalamic nucleus (STN-DBS).
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Methods: From the PREDISTIM cohort, personality dimensions of 235 PD patients were assessed by the Temperament
and Character Inventory (TCIl) before STN-DBS (V0). NMFs were evaluated using the NMFs Severity Scale at VO and one
year after STN-DBS (V). Linear regression models were performed between TCI dimensions and NMFs at V0; and logis-
tic regression models were done between TCl dimensions and |) groups of dopa-sensitive patients (responders to ON
medication at V0) versus non-dopa-sensitive ones, and 2) responders versus non-responders to STN-DBS at VI. Odds
ratios (OR) were also calculated.

Results: Significant associations were found between two TCI personality dimensions (“Harm Avoidance” and “Self-
Directedness”) and severity of NMFs in OFF medication at VO: PD patients with higher Harm Avoidance and lower
Self-Directedness scores having more NMFs. TCl personality dimensions were not associated with the dopa-sensitivity
while Novelty Seeking was significantly associated with the STN-DBS-responder group for the psychiatric (OR=1.09
[1.02—-1.17]) and for the dysautonomic NMFs (OR=1.11 [1.04-1.18]).

Conclusions: Certain personality dimensions (Harm Avoidance and Self-Directedness) are associated with NMFs sever-
ity at baseline, and PD patients with high Novelty Seeking seem to be better candidates for NMFs improvement after
STN-DBS.

Plain Language Summary

Non-motor fluctuations are highly invalidating for patients with Parkinson’s disease and their response to treatments is
variable. This new research examined personality dimensions impact on non-motor fluctuations and their responsiveness
to dopaminergic medication and to deep brain stimulation. Two hundred and thirty-five patients with Parkinson’s disease
participated in the study and filled out several questionnaires to score their personality dimensions and their non-motor
fluctuations severity before and after one year of deep brain stimulation. Comparisons were done between different
groups of patients according to their response to dopaminergic treatments and to deep brain stimulation. As results,
patients with personality traits of high “Harm Avoidance” (more anxious individuals) and low “Self-Directedness” (less
goal-oriented individuals) had globally more non-motor fluctuations, and the personality dimension of “Novelty
Seeking” (impulsive individuals) was related to a better non-motor fluctuations responsiveness to deep brain stimulation.
Hence, non-motor fluctuations are associated with some specific personality dimensions on top of early onset of
Parkinson’s disease, long disease-duration, high doses of levodopa and female gender. Moreover, Parkinson’s disease
patients with impulsive-like personality seem to be better candidates for non-motor fluctuations improvement after
deep brain stimulation.
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Introduction

Patients with Parkinson’s disease (PD) may experience dis-
abling motor and non-motor fluctuations (NMFs).1 NMFs
are often heterogeneous, including psychiatric, cognitive
and dysautonomic features, with variable dopaminergic
responses.'* NMFs prevalence is not well known and
varies from 17% to 100% in patients with motor fluctua-
tions, depending on the assessment tools and on the popu-
lation.” Classically, the occurrence of NMFs is associated
with an early onset of PD, a longer disease-duration,
higher doses of levodopa and female gender.'**%’
Personality dimensions could also influence NMFs. To
our knowledge, no study has yet evaluated this link
between personality and NMFs, but some have highlighted
some relationships between personality (using various
measurement tools) and non-motor symptoms. Indeed, a
recent study has shown that PD patients with a type D per-
sonality (negative emotions and low self-expression) had

higher non-motor symptoms.® Another study, reported
that personality dimensions from the Temperament and
Character Inventory (TCI), such as Harm Avoidance,
Self-Directedness and Novelty Seeking, were also asso-
ciated with non-motor symptoms.’

Concerning the response of NMFs after treatment, one
study of 33 PD patients with NMFs found that only one
out of three PD patients with NMFs had an improvement
of NMFs after dopaminergic adjustment.' With the excep-
tion of a recent study showing that deep brain stimulation
of the subthalamic nucleus (STN-DBS) does reduce
levodopa-induced neuropsychiatric fluctuations in a
similar way to levodopa,'® others have reported some vari-
ability in NMF response to STN-DBS.**''"'7 Impulse
Control Disorders (ICDs) — linked to neuropsychiatric fluc-
tuations'® — also seem to respond well to STN-DBS,19 even
if some studies have reported new onset of ICDs after
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STN-DBS.!® In view of these observations, no predictive
factor for levodopa responsiveness or improvement after
STN-DBS of NMFs has yet been identified. Since in our
previous study, we showed that personality dimensions
were predictive of improvement in quality of life (QoL)
after STN-DBS,?® we hypothesized that they might also
predict improvement of NMFs. Indeed, the personality
dimensions measured by the TCI are related to different
neurotransmitters systems such as the dopaminergic, seroto-
ninergic and noradrenergic ones.”' For example, the per-
sonality dimension of Novelty Seeking is thought to be
associated with the dopaminergic system?'~%*; and some
NMFs, such as apathy or impulsivity, are related to a
hypo- or hyper-dopaminergic state.*** Hence, there could
be a relationship between NMFs and TCI personality
dimensions through these monoaminergic systems, espe-
cially the dopaminergic one.

Thus, our aim was to investigate the associations
between personality dimensions and NMFs and to deter-
mine whether personality dimensions could modulate
NMF response after dopaminergic treatment at baseline
and/or STN-DBS one year after implantation.

Methods

Study design

This study is an ancillary analysis using data collected from
the PREDISTIM study, an ongoing observational and pro-
spective multicentric cohort (Protocol 2013-A00193-42;
clinicalTrial.gov n°NCT02360683) sponsored by the
University Hospital of Lille, conducted in 17 PD expert
centers from the clinical research network in France
(NS-Park/F-Crin), and approved from the CPP Nord
Ouest-IV Ethical Committee.

Patients undergoing bilateral STN-DBS were included (n=
235). Inclusion and exclusion criteria and data collection were
defined in a previous publication.”” In short, patients having a
diagnosis of PD (UKPDSBB), a disease duration >5 years,
between 18 and 75 years old and undergoing STN-DBS in
one of the participating centers were included in the study.
Patients presenting atypical Parkinsonism, severe cognitive
impairment (Montreal Cognitive Assessment score <23) or
severe psychiatric disorders were excluded. Data was col-
lected at baseline (V0) and 1-year post-STN-DBS (V1).

Patients gave written informed consent, the study was
conducted according to good clinical practice, local regula-
tions, and data collection was compliant with GDPR rules.

Outcome measures

The NMF Severity Scale (NMF2S) is a newly validated scale
to evaluate NMFs severity in PD, using 11 numeric scales
rated from O (no fluctuations) to 10 (maximum intensity)

evaluating 11 non-motor symptoms that may be fluctuat-
ing.”* Total NMF2S score ranges from 0 to 110 and is
the sum of three sub-scores: psychiatric (anxiety, sadness
and irritability), cognitive (apathy, fatigue and concentration
difficulties) and dysautonomic (pain, dyspnea, restless leg
syndrome, urinary trouble and excessive sweat). In the end,
NME2S total score and sub-scores are divided by their corre-
sponding number of items to obtain a score between 0 and
10. The NMF2S was collected at VO and V1. At baseline,
NMF2S was evaluated in OFF medication (OFFmed) (an
overnight withdrawal of all dopaminergic treatment, at
least 8 h without dopaminergic treatment) and in ON medica-
tion (ONmed) (after taking a 150% dose of the first morning
Levodopa Equivalent Dose (LED)). One-year after STN-
DBS, NMF2S was evaluated in OFFmed-OFFstim and
OFFmed-ONstim conditions (OFFstim was evaluated one
hour after switching OFF DBS).

The TCI is a self-questionnaire evaluating seven inde-
pendent personality dimensions through 226 True or False
questions.”" It was already validated for the PD population.’
These seven TCI dimensions consist of four temperaments
(Novelty Seeking, Harm Avoidance, Reward Dependence
and Persistence) and three characters (Self-Directedness,
Cooperativeness and Self-Transcendence).?® Each dimension
is independently scored, reflecting personality traits as a
spectrum: Novelty Seeking being representative of “explora-
tory excitability”, “impulsiveness”, “extravagance” and “dis-
orderliness”; Harm Avoidance of “anticipatory worry”, “fear
of uncertainty”, “shyness” and “fatigability”; Reward
Dependence of “sentimentality”, “attachment” and “‘depend-
ence”’; Persistence of perseverant and ambitious tempera-
ment; Self-Directedness of “responsibility”, “purposeful”,
“resourcefulness”,  “self-acceptance” and “congruent
second nature”; Cooperativeness of “social acceptance”,
“empathy”, “helpfulness”, ‘“compassion” and “pure-
hearted”; and Self-Transcendence of “self-forgetful”, “trans-
personal identification”, “spiritual acceptance”. The TCI
(personality assessment) was only collected at VO in ONmed.

We evaluated motor and non-motor symptoms using the
MDS-UPDRS (Movement Disorders Society-Unified
Parkinson’s Disease Rating Scale) at VO and V1; impulsiv-
ity and impulse control disorders using the ECMP
(Evaluation Comportementale dans la Maladie de
Parkinson = behavior assessment in Parkinson’s disease)
and the UPPS-P (Urgency-Premeditation-Perseverance-
Sensation Seeking-Positive Urgency impulsive behavior
scale) at V0. Total LED and agonist LED were calculated
at VO and V1.

Statistical analyses

TCl dimensions and NMFs at V0. We evaluated the associa-
tions between each TCI dimension scores (explicative
variables) and NMF2S total score and sub-scores at VO
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(response variables), in ONmed and OFFmed using linear
regression models.

TCl dimensions and NMFs response to dopaminergic drugs at
V0. Changes of NMF2S total score and sub-scores
between ONmed and OFFmed at VO were assessed
(paired Wilcoxon tests for the non-parametric distribution
of the data, verified by Shapiro tests).

Then, two groups were created according to NMFs
response to dopaminergic drugs: the “dopa-sensitive” (per-
centage of NMF2S total score and sub-scores improvement
between ON and OFF medication at V0> 30%) and the
“non-dopa-sensitive” groups. Currently, there is no
minimal clinically important difference in the literature con-
cerning this new NMF2S scale and there is no satisfactory
definition of a positive response to levodopa. We therefore
chose a threshold of 30% as clinically relevant for NMFs
improvement based on the motor improvement obtained
after levodopa (Albanese et al., 2001).27

Logistic regressions were done between TCI personality
dimensions (explicative variables) and dopa-sensitivity
groups (response variable), and OR with their confidence
intervals at 95% (CI95) were calculated.

TCl dimensions and NMFs response to STN-DBS at VI. One
year after STN-DBS, changes of NMF2S total score and
sub-scores between OFFmed-ONstim and OFFmed-
OFFstim states were evaluated (paired Wilcoxon tests).

Then, two groups were created according to NMFs
response to STN-DBS: the “responder” (percentage of
NMF?2S total score and sub-scores improvement between
OFFmed-ONstim and OFFmed-OFFstim at VI >30%)
and the “non-responder” groups.

Logistic regressions were done between TCI personality
dimensions (explicative variables) and DBS-responding
groups (response variable), and OR with their CI95 were
calculated.

All analyses were conducted on R Studio Software
Version 2024.04.2, and a threshold of bilateral statistical
significance of 0.05 was used after FDR corrections being
applied. Interpretations were made carefully according to
results strength.

Results

235 PD patients were included in the study (78 women
(33%) and 157 men (67%)) with a mean age of 59.9 +7.4
years old, a mean disease duration of 10.8 +4 years and a
mean total LED of 1450.2 +1227.8 mg/day at VO
(Table 1) which diminishes to 666.7 +431.9 mg/day at
V1. Mean total NMF2S score at VO was of 3.6+2 in
OFFmed (Table 2). Because of some missing data, only
n=214 PD patients were used for the analyses after
STN-DBS at V1.

Table |. Description of the population (n=235).

Baseline (VO)

(n=235)
Variables Mean +SD
Age (years) 599+74
Disease duration (years) 10.8+4
Total LED (mg/day) 1450.2 + 1227.8
LED agonist (mg/day) 262.8+330.5
Temperament and Character Inventory
Novelty Seeking (NS) 16.9+5.4
Harm Avoidance (HA) 178+6.7
Reward Dependence (RD) 154+37
Persistence (P) 53+1.7
Self-Directedness (SD) 343+6
Cooperativeness (C) 33.5+48
Self-Transcendence (ST) 128 +6
Total HAMD 5.7+4.1
Total HAMA 6.6 +5.5
UPPS-P - Urgency 79+29
UPPS-P - Positive Urgency 9+29
UPPS-P - Lack of Premeditation 7.1+2.1
UPPS-P - Lack of Perseverance 63+23
UPPS-P - Sensation Seeking 76+28
ECMP Appetitive Mode 02+05
ECMP Hyperdopaminergic behavior 26+25
ECMP Affective Emotion 27+2
ECMP Apathy 02+05
ECMP Non-motor fluctuations l4+1.3

Results are given in mean +SD (Standard Deviation); LED: Levodopa
Equivalent Dose; HAMD: Hamilton Depression Scale; HAMA: Hamilton
Anxiety Scale; UPPS-P: Urgency-Premeditation-Perseverance-Sensation
Seeking-Positive Urgency impulsive behavior scale; ECMP: Evaluation
Comportementale dans la Maladie de Parkinson (=behavior assessment in
Parkinson’s disease).

TCl dimensions and NMFs at VO

At baseline, significant associations were only found in
OFFmed. Positive associations were found between Harm
Avoidance and NMF2S total, cognitive and psychiatric
scores (FDR-p.values =0.02): PD patients with greater
Harm Avoidance had higher severity of NMFs (Table 3).
Self-Directedness was negatively and significantly asso-
ciated with NMF2S psychiatric scores (FDR-p.value=
0.02): PD patients with greater Self-Directedness had
lower severity of psychiatric NMFs (Table 3).

TCl dimensions and NMFs response to dopaminergic
drugs at VO

NME2S scores were significantly improved in ONmed
versus OFFmed in NMF2S total score and each sub-score
(Table 2).

No significant associations were found between NMFs
dopa-sensitivity groups and TCI dimensions, (Figure 1).
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Table 2. Changes of the NMFs and Parkinson’s disease symptoms at VO and VI.

Baseline (V0) (n=235)

Post-STN-DBS (V1) (n=235%)

Mean difference

Mean difference

Variables Mean + SD [95CI] Mean +SD [95CI]

NMF2S /10 OFFmed ONmed OFFmed-OFFstim OFFmed-ON stim

Total NMF 3.6+2 1.6+1.6 2.0 [1.8-2.3%%%¥] 34+19 1.9+ 1.6 1.6 [1.3—].8%%%¥]
Cognitive NMF 49+25 22+2.1 2.8 [2.5-3.2%*%] 5+26 29+23 2.3 [2.0-2.7%**]
Psychiatric NMF 3.1+24 1.2+1.7 2.2 [1.8-2.5%*%] 29+23 1.5+1.7 1.7 [1.3-2.0%%%¥]
Dysautonomic NMF 29+2.1 1.3+1.6 1.7 [1.4-2.0%%*] 23+1.9 1.3+1.5 1.1 [0.9—1.4%%¥]
MDS-UPDRS OFFmed ONmed OFFmed-ONstim ONmed-ONstim

MDS-UPDRS part | 11.5+£5.3 - - 10+5.7 - -

MDS-UPDRS part Il 183+7.9 53+47 13.0 [12.0—14.0%%**] 15+8 75+54 8.0 [7.0-9.0%%%]
MDS-UPDRS part llI 398+176 99+72 26.0 [24.5-28.0%%%*] 177+ 11.5 9.9+65 7.0 [6.0—8.5%**]
MDS-UDPRS part IV 82 +3.7 - - 4.6+3.7 - -

$Some patients are missing at V1 because of some missing values (n=21). Results are given in mean + SD (Standard Deviation); NMF2S: NMF Severity
Scale; NMFs: Non-Motor Fluctuations; MDS-UPDRS: Movement Disorders Society-Unified Parkinson’s Disease Rating Scale; OFFmed: OFF medication;
ONmed: ON medication; OFFmed-OFFstim: OFF medication and OFF stimulation; OFFmed-ONstim: OFF medication and ON stimulation; 95CI:

Confidence Interval at a level of 95%; ***p <0.001.

Table 3. Linear regression models between NMF2S scores at VO and TCI dimensions.

NMF2S at VO Medication TCI dimensions Estimate p FDR-p R2
Total NMF2S scores OFF NS 0.03 0.26 0.64 0.001
HA 0.06 0.001 0.02%* 0.039
RD 0.03 0.38 0.72 —0.001
P —-0.05 0.49 0.74 —0.002
SD —-0.05 0.02 0.21 0.018
C —0.02 0.44 0.73 —0.002
ST 0.00 0.93 0.93 —0.004
ON NS 0.02 0.36 0.72 —0.001
HA 0.03 0.05 0.28 0.012
RD —0.01 0.68 0.80 —0.004
P —-0.04 0.52 0.76 —0.003
SD —-0.03 0.12 0.41 0.006
C —-0.02 0.37 0.72 —0.001
ST -0.03 0.05 0.28 0.013
Cognitive NMF2S scores OFF NS 0.03 0.36 0.72 —0.001
HA 0.08 0.001 0.02%* 0.039
RD 0.02 0.73 0.80 —0.004
P —-0.10 0.31 0.70 0.000
SD —-0.06 0.04 0.27 0.014
C —-0.04 0.23 0.62 0.002
ST 0.00 0.93 0.93 —0.004
ON NS 0.01 0.59 0.78 —0.003
HA 0.05 0.01 0.16 0.021
RD —-0.02 0.60 0.78 —0.003
P —0.05 0.53 0.76 —0.003
SD —-0.04 0.09 0.37 0.008
C -0.01 0.73 0.80 —0.004
ST —-0.04 0.06 0.33 0.010
Psychiatric NMF2S scores OFF NS 0.02 0.60 0.78 —0.003
HA 0.08 0.0007 0.02%* 0.044
RD 0.05 0.26 0.64 0.001
P —-0.04 0.68 0.80 —0.004
SD —-0.08 0.002 0.02%* 0.037
C -0.03 0.31 0.70 0.000
ST 0.0l 0.85 0.88 —0.004

(continued)
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Table 3. Continued.

NMF2S at VO Medication TCI dimensions Estimate p FDR-p R2

ON NS 0.02 0.46 0.74 —0.002
HA 0.03 0.08 0.37 0.009

RD —-0.02 0.56 0.78 —0.003

P —-0.05 0.49 0.74 —0.002

SD —0.04 0.04 0.27 0.014

C —-0.03 0.16 0.48 0.004

ST —-0.03 0.10 0.39 0.007

Dysautonomic NMF2S scores OFF NS 0.04 0.13 0.42 0.005
HA 0.03 0.19 0.53 0.003

RD 0.03 0.44 0.73 —0.002

P —-0.02 0.79 0.85 —0.004

SD -0.01 0.70 0.80 —0.004

C 0.01 0.68 0.80 —0.004

ST -0.01 0.70 0.80 —0.004

ON NS 0.03 0.11 0.39 0.007
HA 0.01 0.42 0.73 —-0.001

RD —0.01 0.68 0.80 —0.004

P -0.01 0.83 0.88 —0.004

SD —-0.01 0.43 0.73 —0.002

C —-0.02 0.33 0.70 0.000

ST —-0.03 0.13 0.42 0.006

NMF2S: NMF Severity Scale; NMFs: Non-Motor Fluctuations; Medication corresponds to the dopaminergic state at VO; TCl: Temperament and Character
Inventory; NS: Novelty Seeking; HA: Harm Avoidance; RD: Reward Dependence; P: Persistence; SD: Self-Directedness; C: Cooperativeness; ST:

Self-Transcendence; *FDR-p value <0.05 (corrected for each multiple comparison) in bold.
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Figure |. Representations of the Odds Ratio (OR) of each TCI personality dimensions concerning NMFs response to dopaminergic
treatments.
OR and CI95 of each TCI dimensions for the (A) psychiatric, (B) cognitive, (C) dysautonomic, and (D) total NMFs response to

dopaminergic treatments. Values for the non-dopa-sensitive group are on the left of each plot, and values for the dopa-sensitive group
are on the right. NMFs: Non-Motor Fluctuations; NS: Novelty Seeking; HA: Harm Avoidance; RD: Reward Dependence; P: Persistence;

SD: Self-Directedness; C: Cooperativeness; ST: Self-Transcendence.
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Figure 2. Representations of the Odds Ratio (OR) of each TCI personality dimensions concerning NMFs response to STN-DBS.
OR and CI95 of each TCI dimensions for the (A) psychiatric, (B) cognitive, (C) dysautonomic, and (D) total NMFs response to STN-
DBS. Values for the DBS-non-responder group are on the left of each plot, and values for the DBS-responder group are on the
right. NMFs: Non-Motor Fluctuations; NS: Novelty Seeking; HA: Harm Avoidance; RD: Reward Dependence; P: Persistence; SD:

Self-Directedness; C: Cooperativeness; ST: Self-Transcendence.

TCl dimensions and NMFs response to STN-DBS at V|

At one-year after switching ON STN-DBS, NMFs were sig-
nificantly improved in the total score and each sub-score of
NME2S (Table 2 — OFFmed-OFFstim vs OFFmed-ONstim
scores at V1).

After STN-DBS, two significant associations were found
between NMFs responsiveness to STN-DBS and a TCI
dimension: Novelty Seeking was significantly associated
with the DBS-responder group for the psychiatric NMFs
(OR =1.09 [1.02-1.17], p.value = 0.009) and for the dysau-
tonomic NMFs (OR=1.11 [1.04-1.18], p.value=0.003)
(Figure 2). PD patients in the DBS-responder group con-
cerning psychiatric and dysautonomic NMFs had higher
Novelty Seeking scores.

Discussion

We have found significant associations between some TCI
personality dimensions and OFF-medication NMFs at base-
line. Lower Harm Avoidance and higher Self-Directedness
scores were associated with lower severity of NMFs, espe-
cially psychiatric NMFs. While no TCI personality dimen-
sions were associated with NMFs dopa-sensitivity, Novelty

Seeking was related to NMFs responsiveness to STN-DBS:
the best improvement in psychiatric and dysautonomic
NMFs after STN-DBS was found in PD patients with
higher Novelty Seeking scores.

PD symptoms are part of a multifactorial system and are
influenced by many factors such as genetic, sociodemographic
and socio-cultural factors as well as personality (Figure 3A). In
this multifactorial system, NMFs may be related to disease
severity, behavioral and psychological factors, and some
personality dimensions (Figure 3A).”?%?% PD patients
with high Harm Avoidance and low Self-Directedness
have more severe NMFs, especially psychiatric ones in
OFF medication. This could be the result of their anxiety-
depressive state, which is one of the psychological factors
influencing NMFs.

Harm Avoidance is a temperament related to “anticipa-
tory worry”, “fear of uncertainty”, and “fatigability”, as
described through its sub-dimensions.”' It was often asso-
ciated with depressive behavior in the literature.”"—2
Hence, the worse global, cognitive and psychiatric NMFs
in OFF-medication in PD patients with high Harm
Avoidance is certainly related to this general profile of
anxiety and worrying, and could be further accentuated
by dopaminergic fluctuations. Self-Directedness, a
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Individual factors

Genetic factors

PD-related factors

Sociodemographic factors

- Sex/gender
- Age
- Marital status

Sociocultural factors

Personality
dimensions

[ Disease severity J

-[ Motor fluctuations J

Non-motor
fluctuations (NMFs)

- Education Level

Personality
dimensions

-Anxio-depressive state
A. -Impulsivity

Dopaminergic N\

treatment

NMFs
improvement

Psychiéxric and

Wsautdnomic /

STN-DBS

Figure 3. Directed acyclic graph showing representation of causal assumptions.

(A) Hypothesized multifactorial system in Parkinson’s disease with relationship between individual factors, personality dimensions, PD-
related factors, Quality of Life, and behavioral and psychological factors; (B) Specific relationships between personality dimensions and
NMFs response to dopaminergic treatments and STN-DBS. Red thick arrows are representative of the significant associations observed
in this study, while dotted arrows correspond to not yet proven relationships.

STN-DBS: Deep Brain Stimulation of the Sub-Thalamic Nucleus.

character associated with “purposeful”, “resourcefulness”,
and “self-acceptance”, represents efficient ways to react to
diverse events.”! Low scores in Self-Directedness have
been associated with depressive features.®?%-30-3%34
Therefore, their association with higher psychiatric NMFs
(anxiety, sadness and irritability) in OFF-medication is
likely to be related to higher anxio-depressive state.
Moreover, these associations between personality and
severe NMFs could explain why QoL in PD patients is
also associated with these same personality dimensions>®:
Harm Avoidance and Self-Directedness are linked to
NMFs which in turn have an impact on QoL.*

We hypothesized that NMFs response to therapies
(dopaminergic treatment and/or STN-DBS) may also be
related to different factors including personality dimensions
(Figure 3B). Nonetheless, personality did not have a major
impact on NMFs dopa-sensitivity, since no significant asso-
ciations were found. This is congruent with a previous study

that showed no association between personality and dopa-
sensitivity on motor symptoms.’

Regarding NMFs responsiveness to STN-DBS, only
higher Novelty Seeking scores were associated with a
better psychiatric and dysautonomic NMFs response
(Figure 3B). Novelty Seeking is a character related to
“exploratory excitability” and “impulsiveness”.?' Hence,
“Novelty Seekers” individuals tend to respond positively
to new stimuli.?®?® They may be more sensitive to
chronic administration of dopaminergic drugs and more
prone to develop some hyperdopaminergic behaviors such
as ICDs.?’ " Novelty seeking is a major predictor of impul-
sive and addictive behaviors.*® Indeed, Novelty Seeking
scores correlated positively with the UPPS Impulsive
Behavior scale (namely the Urgency, Positive Urgency,
lack of Premeditation, and Sensation Seeking sub-scores —
Supplemental Table 1). Hence, after STN-DBS, the signifi-
cant reduction in oral dopaminergic drugs could lead to a
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significant decrease in their NMFs, especially psychiatric
and dysautonomic ones*' as well as ICD as previously
shown in the PREDI-STIM cohort.'® In fact, Novelty
Seeking scores correlated positively with the dopaminergic
agonists LED and with its reduction at V1 (Supplemental
Table 1).

Finally, all these results enhance our hypothesis of a
multidimensional relationship between some TCI per-
sonality dimensions, NMFs, QoL, and behavior in PD
(Figure 3).

One of the limitations of this study is the low variance
explained by our models and the weak odd ratio between
Novelty Seeking and response to STN-DBS, suggesting
that personality should only be considered as one of mul-
tiple factors associated with NMFs. We need to investigate
other aspects that are also part of personality, such as social
representations and beliefs, medication and surgical treat-
ment, which may also have an impact on NMFs and their
response. TCI was only assessed before STN-DBS, and it
cannot be excluded that personality dimensions could
change after STN-DBS which might affect the results.***
We are currently running a study evaluating TCI after
STN-DBS to look for changes in personality dimensions.
In our analyses, we chose not to include covariates
because personality, anxiety-depressive state and impul-
sivity are too interrelated and imbricated altogether to be
used in the same models, as this would lead to redundancy.
The other limitations were the lack of randomization to
counterbalance medication states and post-DBS condi-
tions, the lack of a third temporal evaluation of NMFs at
a later date to confirm our results, and the fact that
NMEF2S evaluation was yet only used and validated in
the PREDISTIM cohort.”

In conclusion, our study suggests an association between
some personality dimensions, NMFs severity and NMFs
response to STN-DBS. PD patients with higher Harm
Avoidance and lower Self-Directedness scores had more
severe NMFs and NMFs improvement after STN-DBS
was associated to higher Novelty Seeking scores. In PD
patients, several factors (linked to genetics, sociodemo-
graphic and sociocultural determinants), through personal-
ity dimensions, could interact with each other and
influence patients’ symptoms, behavior, quality of life and
treatment responses.
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