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Depression and Coping as Predictors of Change After Deep Brain Stimulation
in Parkinson’s Disease
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INTRODUCTION

Parkinson disease (PD) is a neurodegenera-
tive disease with symptoms that are primar-
ily treated by dopatherapy, an approach that
gradually results in a number of adverse
secondary effects. Since 1993, the high-
frequency subthalamic nuclei deep-brain
stimulation (STN-DBS) has been shown to
improve motor symptoms of advanced PD.
In carefully selected patients, this technique
provides better medical improvement than
the best medical management (10). Such
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interventions can dramatically change pa- t

WORLD NEUROSURGERY 75 [3/4]: 525-5
ients’ lives by improving both their motor
erformance and their quality of life (QoL)
25, 51). However, few studies have exam-
ned the psychological changes induced by
his intervention (23-49). The aim of the
resent research was to reveal the psycho-

ogical changes before and after stimula-
ion and to identify possible psychological
redictors of positive developments.

At present, the effects of neurostimula-
ion on emotional distress do not seem to be
lear. Some results indicate that mood (de-
ression and anxiety) tends to improve after

he intervention (4), whereas others point
o a high level of transient depressive disor-
ers— of as much as 25%—and a higher-

� BACKGROUND: This study examine
life (QoL) after subthalamic nuclei dee
with Parkinson disease (PD) and t
individual changes.

� METHODS: Forty-one patients with
mean age: 62.0 � 8.0; disease dura

uestionnaires before surgery and at 6
easures assessed coping strategie

ymptoms of depression (Beck Depres
rait Anxiety Inventory), and QoL (Pa
edical Outcomes Study 36-Item Sho

RESULTS: After surgery, motor fun
cale III and IV), global QoL (Parkins
hysical Component Summary of the M
ealth Survey improved, whereas the
eteriorate. Depression and anxiety we
nd QoL were associated with young
aseline distress (depression and an
oping. Improvements in mental QoL w
oping focused on seeking social sup

CONCLUSIONS: STN-DBS is assoc
ffecting motor function and QoL. The
ariables, including emotional distre
ndividual characteristics is necessary
ndertake STN-DBS.
han-expected frequency of suicides among e

32, MARCH/APRIL 2011 ww
atients who have been subject to this inter-
ention (44, 53). STN-DBS gives rise to anx-
ous anticipations and varied, intense reac-
ions (7). A number of clinical observations
ave shown that the postsurgical depressive
nd anxious symptoms may be attributable
o many different factors, such as direct iat-
ogenic effects of the intervention that dis-
upt social relations, marital difficulties,
ear of stimulator failure, consequences of
he discontinuation of dopamine treat-

ent, and other psychosocial factors (16,
4).

The variety of the effects observed in as-
ociation with STN-DBS emphasizes the
mportance of examining individual differ-

anges in motor function and quality of
ain stimulation (STN-DBS) in patients
role of psychosocial predictors on

vanced PD (29 men and 12 women;
: 14.5 � 5.7) completed self-report
12 months after surgery. Psychosocial
ays of Coping Checklist—Revised),
Inventory version II), anxiety (State-

son Disease Questionnaire 39 Items,
rm Health Survey).

(Unified Parkinson Disease Rating
Disease Questionnaire 39 Items) and
al Outcome Study Short Form 36-items
ntal Component Summary tended to
table. Improvements in motor function
e, shorter duration of illness, higher

y), and changes in problem-focused
associated with a less frequent use of
.

with major positive changes in PD
hanges are related to psychological
nd coping. A better focus on these
mprove care of patients with PD who
d ch
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he
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THIERRY SOULAS ET AL. PREDICTORS OF CHANGE AFTER NEUROSTIMULATION IN PD
the individual factors that might explain the
individual changes in motor functioning
and QoL. Two psychological factors may
help determine individual developments:
the initial emotional distress and the pa-
tient’s coping style.

As far as emotional distress is concerned,
depression has been associated with a dete-
rioration of the state of health in numerous
diseases, such as cancer (19). In patients
with implantable cardioverter-defibrillators,
presurgical anxio-depressive symptoms have
been associated with postsurgical complica-
tions and a reduced QoL after 14 months (41).
In the case of multiple sclerosis, stress seems
to be related to the development of new le-
sions (31). This link with negative outcomes is
probably due to complex mechanisms that
are both biological and, with reference to self-
care behaviors, behavioral in nature (5, 36).

In the case of coping, a large number of
studies, including some conducted in the
neurological field, have revealed the posi-
tive impact of active strategies, either prob-
lem-oriented or targeting the active control
of one’s emotions, on patients’ physical
and mental health (31, 29). The coping ef-
fect may be direct, for example by favoring
self-care, or indirect via the moderating effect
of the negative impact of stress and emotional
distress on the disease (3, 33, 48).

No research has so far been devoted to
the prospective assessment of psychologi-
cal characteristics before and after STN-
DBS to identify the effects of this stimu-
lation and establish a link between the
subjects’ initial characteristics and their
subsequent development. Certain studies
have attempted to determine the psycholog-
ical predictors of QoL or of the development
of patients with PD by means of prospective
follow-up (14-15, 39). In patients with ad-
vanced PD, QoL has been shown to be stable
on average, and the favorable evolution ob-
served after 1 year was associated with the
use of active initial strategies (39) as well
as reduced use of avoidance strategies
and higher flexibility in making adaptive
choices (14,15), but these results were ob-
served in mixed samples and not just in pa-
tients receiving STN-DBS. One study con-
siders coping in association with QoL of
patients who have received STN-DBS. The
results of this cross-sectional research indi-
cated that there is no link between the cop-
ing strategies used and the QoL associated

with PD in stimulated patients. The re- s

526 www.SCIENCEDIRECT.com
earch also concluded that there is an asso-
iation between emotion-oriented strate-
ies and reduced QoL among individuals
eceiving conventional best medical treat-

ent (32). There is a need for prospective
tudies following up patients receiving
TN-DBS and investigating predictors of
hange in new samples.

The aim of the present study was to eval-
ate the positive impact of STN-DBS on mo-

or symptoms and to quantify the changes
n QoL, anxiety, and depression after sur-
ery. We also wanted to identify the individ-
al characteristics associated with favor-
ble developments. Alongside clinical and
ociodemographic characteristics, we stud-
ed the role of both anxiety/depression and
oping strategies in explaining the motor
nd QoL changes observed in patients. Re-
earch conducted in the field of chronic
llness suggests that initial anxiety and de-
ression have a detrimental impact on sub-
equent developments and that active strat-
gies, rather than avoidance, have a positive
ffect on them.

ETHODS

articipants and Design
total of 41 consecutive patients partici-

ated in this study. They had all been oper-
ted on in the Neurosurgical Department of
enri Mondor Hospital (Créteil, France).
hey all satisfied the criteria of the United
ingdom Parkinson Disease Brain Bank for

he diagnosis of PD, as well as those of the
ore Assessment Program for Surgical In-

erventional Therapies in Parkinson Dis-
ase (8, 17). During the first 6 months after
he operation (M6), one person decided to
ease participating in the research, two oth-
rs had their stimulation electrodes re-
oved due to an infection, and a fourth

ommitted suicide. During the subsequent
-month period (M12), one person died and
nother showed atypical psychiatric disor-
ers that made assessment impossible. The
nalyses are therefore based on a set of 41
baseline [M0]), 37 (M6), and 35 patients
M12). At the time of inclusion, men ac-
ounted for 71% of the sample, and people
iving with a partner 71%. The sample is
escribed in Table 1.

The study was conducted from March
004 through April 2007. All the patients
ere visited at their homes at all three as-
essment times. The five questionnaires i

WORLD NEUROSURGE
ere completed with the help of a clinical
sychologist (T.S.) during the first 3 weeks
f the month preceding the intervention
20 � 5 days), and then 6 months (190 � 17
ays) and 1 year (367 � 17 days) after the

ntervention. All of the assessments of mo-
or symptomatology were performed by the
ame neurologist (J.M.G.). Before being in-
luded in the study, each patient received
ll of the required information and signed
n informed consent form. The study pro-
ocol received full internal review board
pproval.

easures
volution after the STN-DBS was assessed
sing two criteria: motor symptomatology
nd QoL. The factors predicting this evolu-
ion were depression, anxiety, and coping.
n all cases, the validated French versions of
he instruments were used. Reliability in-
exes were computed when appropriate
nd are reported in Table 1.

otor Function. The Unified Parkinson Dis-
ase Rating Scale (UPDRS) (12) made it
ossible to perform a multidimensional
nalytical evaluation of the parkinsonian
yndrome. The motor effect of the stimula-
ion was evaluated by using the motor score
f the UPDRS III after antiparkinsonian
edication had been stopped for 12 hours.
edical treatment–related complications

including fluctuations and dyskinesias)
ere assessed using the UPDRS IV. The as-

essment of these complications was based
n the patients’ own evaluations of their
ifficulties during the week preceding the

nterview. Higher scores on the UPDRS
easures reflect a greater prevalence of

ymptoms. An improvement of 30% was
onsidered to be clinically significant (26).

ognitive Status. Cognitive impairment was
ssessed by the Mattis Dementia Rating
cale (MDRS), a widely used screening test
or rating patients with dementia that sen-
itively measures the degree of frontal-sub-
ortical defects (30).

oL. We used two QoL instruments, one of
hich was specific to PD and the other ge-
eric. QoL associated with PD was assessed
sing the Parkinson Disease Questionnaire
9 Items (PDQ-39) (24). The PDQ-39 is sen-
itive to changes induced by drug-based
nd surgical treatment. It provides a global

ndex of QoL (Table 1). A score between 1

RY, DOI:10.1016/j.wneu.2010.06.015
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THIERRY SOULAS ET AL. PREDICTORS OF CHANGE AFTER NEUROSTIMULATION IN PD
and 100 is obtained by performing a linear
transformation of the questionnaire’s com-
ponents. Unlike the SF-36, a higher score
on this instrument indicates a poorer QoL.
The health-related QoL was assessed using
the Medical Outcome Study Short Form 36-
items Health Survey (SF-36) (55). The SF-36
is sensitive to state changes induced by

Table 1. Sample Description at Baseline

Variables

Baseline
(n � 41)

M SD

Patients characteristics

Age at surgery (yrs) 62.02 7.96

Disease duration (yrs) 14.49 5.71

Daily levodopa
equivalent dose (mg)

1,504 667.32

Coping WCC-R

Problem 30.63 6.12

Emotion 23.49 5.88

Social support 22.14 5.90

Anxiety and Depression

STAI-Y

Trait anxiety 44.44 10.47

�46 46%
(n � 19)

State anxiety 43.22 14.93

�46 44%
(n � 18)

BDI-II 16.34 10.48

�19 42%
(n � 17)

Quality of life

PDQ-39 Summary
Index

49.89 11.06

SF-36 PCS 34.49 6.66

SF-36 MCS 39.94 9.69

Neurological evaluations

UPDRS III Off
medication

49.24 16.57

UPDRS IV 9.76 2.72

WCC-R, Way of Coping Checklist–Revised; STAI-Y, State
PCS, Physical Component Score; MCS, Mental Compon

*P � 0.001. †P � 0.01. ‡Internal consistency indices are
SF-36 scores reflect better QoL. §P � 0.05.
treatment and is currently used in the PD d

WORLD NEUROSURGERY 75 [3/4]: 525-5
eld. Here, we use the Physical Component
ummary (PCS) and Mental Component
ummary (MCS) scores. The higher the
cores, the better the QoL is. As advocated
n the manual, when assessing QoL, we
onsidered changes �0.8 standard devia-
ions from the original value to represent a

ajor change and changes �0.4 standard

Follow-Up

6 Months
(n � 37)

12 Months
(n � 35)

Al
MinimM SD M SD

minim

62.00 7.76 62.74 6.97

15.03 5.71 15.43 5.61

569 351.02 554 336.24 258

30.43 5.54 29.31 6.22

23.00 5.05 22.91 4.83

23.03 5.56 22.11 5.30

44.46 12.36 46.31 12.50

41%
� 15)

57%
(n � 20)

43.38 15.88 43.57 14.76

38%
� 14)

37%
(n � 13)

17.81 12.03 16.80 9.95

43%
� 16)

37%
(n � 13)

41.68 13.67 39.12 16.09

41.20 8.15 40.68 8.70

34.36 9.45 37.33 7.67

20.55 10.12 21.62 10.60

2.69 1.92 2.74 2.31

Anxiety Inventory; BDI-II, Beck Depression Inventory, Secon
ore; UPDRS, Unified Parkinson Disease Rating Scale.
propriate for these scores. Higher UPDRS scores reflect mor
eviations to be medium (27). s

32, MARCH/APRIL 2011 ww
epression. Depressive symptoms were as-
essed using the Beck Depression Inventory
ersion II (BDI-II) (2, 50). This 21-item
uestionnaire assesses the intensity of the
arious depressive symptoms experienced
ver the preceding 2 weeks in accordance
ith the Diagnostic and Statistical Manual
f Mental Disorders, Fourth Edition depres-

ange
aximum

Evolution

F t M0/m6 t M0/M12

ine:
aximum

yrs

yrs

0 mg/d 63.04* 8.90* 8.01*

.78 0.59 0.19 0.89

.69 0.31 0.67 0.52

.76 0.33 �0.58 0.03

.93 0.61 0.28 �0.75

.95 0.11 �0.23 �0.40

.92 0.51 �0.88 �0.75

.93 7.88† 3.13† 3.29†

9.35* �3.63† �3.08†

4.80§ 2.81† 1.70

87.84* 10.59* 10.02*

119.3* 12.34* 12.79*

ion; PDQ-39, Parkinson Disease Questionnaire 39 items;

toms. Higher PDQ-39 SI scores reflect poorer QoL, higher
and

pha R
um–M

Basel
um–m

40–75

7–40

–3,70

0.75–0

0.60–0

0.71–0

0.88–0

(n

0.93–0

(n

0.89–0

(n

0.87–0

‡

‡

‡

‡

-Trait d Edit
ent Sc
not ap e symp
ion criteria.

w.WORLDNEUROSURGERY.org 527
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THIERRY SOULAS ET AL. PREDICTORS OF CHANGE AFTER NEUROSTIMULATION IN PD
Anxiety. We used the State-Trait Anxiety
nventory (STAI-Y) (46). This 2 � 20-item

questionnaire provides two measures of
anxiety: trait anxiety and state anxiety.

Coping. We used the revised 27-item Ways
of Coping Checklist—Revised (WCC-R)
(13, 52). This scale assesses three types of
coping strategies: problem-focused cop-
ing, emotion-focused coping, and seeking
social support. These were assessed by ask-
ing the participants to indicate on a scale of
1 to 4 the extent to which they use each of the
presented strategies to cope with stressful
events associated with the disease.

Statistical Analyses. We examined mean-
level evolutions using repeated-measures
ANOVAs. We examined the associations of
individual variables and psychological vari-
ables with individual changes using hierar-
chical regressions analyses with UPDRS
and QoL scores as dependent variables, and
personal and clinical variables, coping, and
anxiety and depression scores as predic-
tors. We predicted M12 outcomes while
controlling for M0 outcomes (Block 1) as
well as sex, age, disease duration, and
MDRS scores (Block 2). Alternate Block 3s
were then considered, with each of the psy-
chological predictors introduced in turn.
Significant associations in Block 3 reflected
associations between psychological charac-
teristics at baseline with changes in the out-
come, whereas other variables were con-
trolled for. We also ran t-tests, �2 tests, and

Table 2. Clinical Evolutions of Motor Fun

Evolution in motor function

Improveme
>30%
n (%)

UPDRS III 32 (86)

UPDRS IV 37 (97)

Evolution in QoL

Impro

Large

PDQ-39 SI 15 (41)

SF-36 PCS 20 (54)

SF-36 MCS 4 (11)

Large evolutions in quality of life equal or larger than sam
Scale; PDQ-39, Parkinson Disease Questionnaire 39 Ite
onparametric Mann-Whitney U tests to

528 www.SCIENCEDIRECT.com
compare groups that were determined as a
function of clinical change on each out-
come. Finally, we tentatively explored the
links between the different psychological
evolutions (QoL, depression, and coping)
and age using Bravais-Pearson correla-
tions. The alpha level was set at a two-tailed
0.05 for all analyses. Analyses were per-
formed with SPSS 14.0 (Statistical Package
for the Social Sciences, Chicago, IL, USA).

RESULTS

Evolution of the Patients After
Stimulation
The STN-DBS was associated with a clear
improvement in parkinsonian symptom-
atology as indicated by the UPDRS III and IV
scores (Table 1). The UPDRS III scores im-
proved very significantly from M0 to M6 and
from M0 to M12, the observed decline being
judged highly significant in accordance
with the clinical criterion of �30% that is
conventionally used in this field (mean
change M0 to M6 � �58%; M0 to M12 �
�56%) (26). The greatest improvement
was observed during the 6 months that fol-
lowed the intervention. The decrease in the
UPDRS IV scores was highly significant
during the first 6 months after the inter-
vention and over the full year, with the im-
provement remaining stable over the sec-
ond 6 months (mean �72% improvement).
These results are confirmed by the number

and Quality of Life in Parkinson Disease P

nths Postsurgery (n � 37)

No Clinical
Evolution

n (%)

Deterioration
>30%
n (%)

Im

4 (11) 1 (3)

0 (0) 0 (0)

nt Deterioration

edium Medium Large La

4 (11) 2 (5) 4 (11) 16

2 (5) 4 (11) 5 (14) 15

6 (16) 2 (5) 16 (43) 3

rage M � 0.8 SD. Medium evolutions are between M � 0.4
-36, Medical Outcomes Study 36-Item Short-Form Health Su
of patients who experienced a clinically sig-

WORLD NEUROSURGE
nificant improvement in their symptoms.
Of the 41 initially included in the study, 30
patients (73%) experienced an improve-
ment of more than 30% in their UPDRS III
scores (Table 2).

Contrasting clinical changes were ob-
served for QoL (Table 2, lower part). We
observed a positive evolution in the PDQ-39
global score directly after the intervention.
With regard to the SF-36, the PCS score de-
veloped positively, unlike the MCS score,
which tended to deteriorate during the
poststimulation year. Nearly two-thirds of
the sample experienced an improvement in
their overall QoL specific to PD (PDQ-39),
and half of the sample experienced a physi-
cal QoL improvement (PCS-SF-36). Only a
quarter of the sample experienced an im-
proved mental QoL, whereas half of the par-
ticipants reported deterioration. The results
were very similar for the follow-up between
M6 and M12. With reference to the other
psychological characteristics (distress and
coping), we observed no significant change
over the period considered here. The varia-
tions observed in the changes in QoL em-
phasize the need to examine the individual
characteristics associated with change.

Individual Characteristics Associated
with Change
Table 3 examines the associations between
changes after a period of 1 year and the par-
ticipants’ initial characteristics (the obser-

ts After Neurostimulation

1 Year Postsurgery (n � 35)

ment

)

No Clinical
Evolution

n (%)

Deterioration
>30%
n (%)

6) 5 (14) 0 (0)

4) 1 (3) 0 (0)

rovement Deterioration

Medium Medium Large

6 (17) 2 (6) 5 (15)

3 (9) 4 (12) 5 (15)

6 (17) 4 (12) 12 (35)

d M � 0.8 SD. UPDRS, Unified Parkinson Disease Rating
ction atien

6 Mo

nt prove
>30%
n (%

30 (8

34 (9

veme Imp

M rge

(46)

(44)

(9)

ple ave SD an
vations are very similar when we examine

RY, DOI:10.1016/j.wneu.2010.06.015
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THIERRY SOULAS ET AL. PREDICTORS OF CHANGE AFTER NEUROSTIMULATION IN PD
the changes reported after 6 months and
thus are not reported in further analyses). A
positive change in motricity (UPDRS III)
was associated with shorter disease dura-
tion. It was also associated with higher ini-
tial depression, and tendentially, larger trait
anxiety scores (P � 0.06).

When we consider the changes in QoL, a
avorable development in the PDQ-39 and
F-36 PCS scores was associated with a
ounger age in participants. None of the
sychological variables had any linear asso-
iation with changes to these two criteria. In
ontrast, the change in the MCS in the
F-36 was negatively associated with seek-

ng social support from the WCC-R: the
igher this score was at baseline, the
maller the improvement in mental QoL
as on the SF-36. We also noted a tendency

or MCS scores to be positively associated
ith higher initial BDI II scores (P � 0.08).

This point indicates that the patients who
initially suffered from higher levels of dis-

Table 3. Summary of Hierarchical Regres
Sample, Emotional Distress and Coping a

Motor Func

UPDRS III

� �R2

Block 1 0.077

Baseline outcome 0.082

Block 2 0.241

Sex 0.140

Age at surgery 0.115

Disease duration 0.422†

MDRS score �0.170

Block 3

WCC-R

Problem-focused �0.039 0.001

Emotion-focused 0.046 0.001

Social support 0.278 0.066

STAI (trait) �0.321‡ 0.089‡

BDI-II �0.380 0.133†

Higher UPDRS scores reflect more symptoms. Higher PDQ
*P � 0.01. †P � 0.05. ‡P � 0.10.
BDI-II, Beck Depression Inventory version II; M12, 1 year p
Component Score SF-36; PDQ-39, Parkinson Disease Quest
Unified Parkinson Disease Rating Scale; WCC-R, Ways of
tress exhibited a greater tendency than the a

WORLD NEUROSURGERY 75 [3/4]: 525-5
thers to experience favorable psychologi-
al changes after the intervention.

Then, we compared the participants
hose clinical evolution was clearly benefi-

ial (z score for M12-M0 ��0.80) with
hose who experienced a detrimental
hange (z score �0.80) in QoL. We ob-
erved that an improvement in the PDQ-39
core was associated with a younger age (56
s. 65 years, t(13) � �3.32, U � 7.50, P �

0.05), a shorter disease duration (12 vs. 17
years, t(13) � �3.09, U � 8.50, P � 0.05),

nd higher levels of depression (BDI-II: 17
s. 5, t(13) � �2.68, U � 7.00, P � 0.05).

comparison of groups contrasted on
hanges in the SF-36 scores did not reveal
ny significant difference in PCS. On the
ther hand, MCS improvement was associ-
ted with a shorter disease duration (14 vs.
8 years, t(10) � �2.50, U � 5.00, P �
.05).

Finally, we examined the links between
0-M12 evolutions in psychological vari-

Analyses with M12 Scores as the Depend
dictors

2 Months

UPDRS IV PDQ-39 SI

� �R2 � �R2

0.068 0.074

0.363 0.197

0.108 0.367*

0.201 �0.087

�0.084 0.640†

0.235 0.077

�0.004 0.244

0.126 0.012 0.238 0.047

0.159 0.014 �0.201 0.021

�0.097 0.008 0.234 0.048

0.199 0.034 0.230 0.029

�0.072 0.005 �0.179 0.020

scores reflect poorer quality of life. Higher SF-36 scores refl

ery; MDRS, Mattis Dementia Rating Scale; SI, Single-Index
e 39 Items; SF-36, Medical Outcomes Study 36-Item Short-Fo

Checklist—Revised.
bles (QoL, depression, and coping) and c

32, MARCH/APRIL 2011 ww
ge. Higher favorable changes in the
DQ-39 global score were linked with age
r � 0.46, P � 0.01). The evolution of prob-
em-focused coping was also associated

ith age (r � 0.39, P � 0.05). Problem-
ocused coping reduced in the youngest
articipants and increased in the oldest
hen median splits were compared (me-
ian � 65 years; M � �1.4 vs. M � �5.36;

(33) � �2.78, P � 0.05). Favorable
hanges in PDQ-39 summary index were
ssociated with reduced use of problem-
ocused coping (r � 0.34, P � 0.05). Other
ssociations were not significant.

To summarize, a more favorable evolu-
ion on motor symptomatology and QoL
ppeared to be associated with younger age,
ore recent disease onset, and a higher

evel of emotional distress (depression
nd/or anxiety). Furthermore, the favorable
evelopment of mental QoL was associated
ith a lesser use of seeking social support

ariables and Characteristics of the

ity of Life, 12 Months

SF-36 PCS SF-36 MCS

� �R2 � �R2

0.000 0.046

0.007 0.126

0.379* 0.299†

0.043 0.155

0.635* �0.313

0.078 0.047

0.265 0.064

0.169 0.021 �0.106 0.010

0.062 0.002 �0.116 0.007

0.120 0.013 �0.326† 0.095†

0.092 0.007 0.153 0.016

0.097 0.009 0.319‡ 0.072‡

tter quality of life.

9; PCS, Physical Component Score SF-36; MCS, Mental
lth Survey; STAI, State-Trait Anxiety Inventory; UPDRS,
sion ent V
s Pre

tion, 1 Qual

�

�

�

�

�

�

�

�

-39 SI ect be

ostsurg PDQ-3
ionnair rm Hea
oping.
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DISCUSSION

This is the first study to examine both clini-
cal changes and the long-term predictive
value of initial distress and coping on post-
surgical QoL and motor improvements in
PD patients after STN-DBS.

The first line of results deals with clinical
changes in motor function and QoL. As ex-
pected, these were characterized by an im-
provement in neurological criteria that con-
firms the value of this method of treatment
(22, 51). This is also reflected in the im-
provement of physical QoL. In contrast,
mental QoL was subject to deterioration fol-
lowed by stabilization 1 year after the inter-
vention (7, 16, 44, 53). This is in line with
some results indicating that the variations
of both depression and anxiety are indepen-
dent of improvements to motor symptom-
atology (20, 35). The patients showed QoL
improvements corresponding to the habit-
ually reported values, both in terms of
global QoL (PDQ-39) and physical QoL
(PCS) (10, 11, 42). These evolutions are very
probably due to improvements in motricity.

After 12 months, anxiety, depression,
and mental distress are consistent and rela-
tively stable. The absence of benefit of sur-
gery on mental QoL is difficult to explain
given improvements in symptoms. One ex-
planation is that stimulated patients with
PD tended during a posteriori assessments of
their presurgical QoL (i.e., after the surgical
intervention has been performed) to overes-
timate their initial QoL. This may bias as-
sessments of their QoL 6 months after the
intervention (18). In that sense, one could
consider the presurgical assessment as re-
flecting expectations and the postsurgical
assessment as reflecting postsurgical satis-
faction. This is a well-known phenomenon
in QoL research that has been labelled re-
sponse shift. It reflects a certain degree
of reconceptualization and reprioritization
between baseline and follow-up measures
of QoL (47).

The second important result related to
the individual characteristics that were pre-
dictive of change. Our results showed that a
favorable evolution of motricity and QoL
was associated with younger age and a more
recent onset of the disease. In our study,
longer periods of illness were associated
with less favorable clinical evolutions, thus
echoing the findings of certain recent stud-
ies (37, 56). Furthermore, it was the older

patients whose PD-related QoL and physi- t

530 www.SCIENCEDIRECT.com
al QoL improved the least, even though
heir motor improvements were in line with
hose observed for the rest of the sample (9,
7, 56).

Contrary to our expectations, we ob-
erved that anxiety and depression prior to
he intervention were linked to more exten-
ive improvements in motricity and mental
oL. These results were observed even

hough we controlled for age and disease
uration. It is probable that this finding is
consequence of the expectations placed

n the intervention by patients who suffer
articularly severely from their condition.
hese expectations should contribute to a
ommitment to this surgical operation and
ay promote a greater level of subsequent

djustment. It should also be borne in mind
hat depression and mental QoL are par-
ially confounded. As a result, mental QoL
s all the more likely to improve during the
ollow-up phase if it was initially poor, as
or example due to higher levels of depres-
ion (54). This indicates that we should
ualify the generalized assumption that de-
ression, and more generally negative af-

ect, are factors favoring increased deterio-
ation or negative outcomes postsurgery.

We also observed that the individuals
ho searched least for social support

ended to exhibit favorable developments at
he level of mental QoL. The other strate-
ies, including the most active (problem
olving, planning, emotional control), were
ot associated with the outcomes (32). As

or seeking social support, it is probable
hat the effect of this strategy depends on
haracteristics of the social network. If the
atient’s social network is available to listen

o and share the emotions, then the effect of
hese strategies would be positive (1, 48).
hese coping styles are dependent on the
haracteristics of the patient’s social con-
ext, friends, family, and caregivers. If the
urden remains unchanged after surgery,
elatives may experience negative feelings
nd the search for social support may thus
ecome maladaptive (34, 40, 45). This find-

ng emphasizes the need for further studies
o take account of the patient’s social en-
ironment in a more sophisticated way,
ncluding exploring psychological modera-
ors such as passivity or dependence ten-
encies.

The negative consequences associated
ith certain types of coping raise the ques-
ion of whether the coping strategies ad- i

WORLD NEUROSURGE
pted by patients are appropriate. In effect,
n the face of a chronic, evolutive disease
uch as PD and the surgery, adaptive
hanges will be necessary (15). In contrast
ith this assumption, we found that coping
rocesses were surprisingly stable and con-
istent with the standards gathered from
he general population (6). One hypothesis
s that the maladaptive consequences of
ome coping reactions might reflect the dif-
culties encountered in flexibly adapting

hese coping strategies to different situa-
ions. This absence of flexibility in coping

ay be due to cognitive disturbances in ex-
cutive functions and to increased impul-
iveness observed in connection with PD
nd STN-DBS (28, 38, 43). It should also be
nvestigated in further research.

It has previously been shown that using
ctive strategies and higher flexibility in
aking adaptive strategies is advantageous

n terms of QoL (15). In our study, we ob-
erved that an increasing use of problem-
ocused coping was linked to a reducing
lobal QoL over time, thus reflecting that
atients with lower QoL need to cope be-
ause they experience additional stress.

In practice, results observed here advo-
ate for considering depression more a pos-
tive than a negative indicator for surgery
ecause patients with higher depression
cores improved best. In contrast, calling
or social support, a strategy that is proba-
ly a reflection of passivity or dependence,
ould be a negative indicator for surgery.
The present study has certain limitations.

irstly, the sample of 35 individuals 1 year
fter intervention is limited. Yet it still rep-
esents a considerable number of partici-
ants to be recruited in the specific field of
TN-DBS in patients with PD. Secondly,
ertain measures such as those used to as-
ess QoL have been criticized because they
nduce biases due to floor and ceiling ef-
ects (range restriction) and therefore limit
he possibility of detecting correlations
21). However, these instruments are those
n the most widespread use at present. Fi-
ally, we could not include a control group

o compare the effect of an alternative treat-
ent and therefore could only study the as-

ociation of baseline characteristics with
ifferential change postsurgery.

In conclusion, this study enabled us to
onfirm previously observed results con-
erning the evolution of patients treated us-

ng STN-DBS: very clear motor improve-

RY, DOI:10.1016/j.wneu.2010.06.015
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ments, major improvement in physical QoL
for a significant proportion of the partici-
pants, but unexpectedly, no improvement
in mental QoL. The results emphasize that
the psychological evolution after surgery in
PD is underpinned by psychological charac-
teristics that include the level of depression
and coping reactions. They might also
point a way toward specific treatment indi-
cations intended to optimize psychological
care as a function of personal data.
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