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ABSTRACT: Background: Anxiety disorders are among
the most prevalent and disabling neuropsychiatric syn-
dromes in patients with Parkinsonʼs disease (PD), but no
randomized controlled treatment trials of anxiety have been
published to date.
Objective: The aim of this study was to assess the effec-
tiveness of cognitive behavioral therapy (CBT) in the
treatment of anxiety in patients with PD.
Methods: Forty-eight patients with PD with anxiety were
randomized 1:1 between CBT and clinical monitoring only
(CMO). The CBT program was developed to specifically
address anxiety symptoms in PD and consisted of
10 weekly sessions. Assessments were conducted by
blinded assessors at baseline, at the end of the interven-
tion, after 3 months, and after 6 months (CBT group only).
Main outcome measures were the Hamilton Anxiety Rating
Scale (HARS) and the Parkinson Anxiety Scale (PAS).
Results: Both the CBT and CMO groups showed
clinically relevant improvement. Although there was no
between-group difference in outcome on the Hamil-

ton Anxiety Rating Scale (6.7-point reduction in the
CBT group versus 3.9-point reduction in the CMO
group; P = 0.15), there was both a statistically signif-
icant and a clinically relevant between-group differ-
ence on the total PAS in favor of CBT (9.9-point
reduction in the CBT group versus 5.2-point reduc-
tion in the CMO group; P = 0.012), which was due to
improvement on the PAS subscales for episodic (situ-
ational) anxiety and avoidance behavior. This greater
improvement was maintained at 3- and 6-month
follow-ups.
Conclusion: CBT is an effective treatment for anxiety in
patients with PD and reduces situational and social anxi-
ety, as well as avoidance behavior. © 2021 The Authors.
Movement Disorders published by Wiley Periodicals LLC
on behalf of International Parkinson and Movement Dis-
order Society
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Although Parkinson’s disease (PD) is classically known
as a motor disorder characterized by rest tremor,
bradykinesia, rigidity, and postural instability, at least
one-third of patients also suffer from anxiety disorders.1

These are strongly associated with the severity of motor
symptoms, a reduced quality of life, and an increased dis-
ability and mortality.1,2 Anxiety in PD is likely the result
of a complex interplay between pathophysiological and
psychological factors. Due to its phenomenological over-
lap with depression, autonomic dysfunction, and other
PD-related somatic symptoms, such as wearing-off, it
is often difficult to recognize.3 As a result, anxiety in
PD is widely underdiagnosed and untreated.2 Although
the most commonly used treatment for anxiety in PD
is pharmacological treatment with antidepressants and
benzodiazepines, there have been no randomized,
placebo-controlled, clinical trials to test the efficacy of
these medications.4 Moreover, the use of benzodiazepines
is associated with undesirable side effects, such as
reduced cognitive function, balance problems, and seda-
tion, which may increase the risk of falls.5 Given this risk
of side effects, there is a need for nonpharmacological
psychotherapeutic interventions for the treatment of anxi-
ety in PD.4 Cognitive behavioral therapy (CBT) is the
most commonly used psychotherapy for anxiety in the
general population.6 In PD, CBT has been proved effec-
tive for the treatment of depression, as well as impulse
control disorders,7,8 but there are as yet no randomized
controlled trials (RCTs) on the effectiveness of CBT
for anxiety. Uncontrolled studies have shown variable
results, which is probably due to differences in proce-
dures (eg, group versus individual therapy, face-to-face
versus internet-based therapy), small sample sizes, and
enrollment of patients with mixed symptoms of depres-
sion and anxiety.4,9-13

The aim of the present study was to assess the clinical
effectiveness of a CBT program specifically tailored to
treat anxiety in PD in a multicenter RCT. We hypothe-
sized that CBT is more effective than clinical monitoring
only (CMO) in reducing the level of anxiety symptoms.

Patients and Methods
Study Design

This study is a single-blinded RCT in which patients
with PD with anxiety were 1:1 randomized to an inter-
vention group, receiving CBT plus clinical monitoring,
or a control group, receiving CMO. All participants
underwent a standardized clinical, cognitive, and
behavioral assessment at baseline (t0), at the end of the
intervention period (t1), as well as 3 months after the
intervention (t2). The duration of the intervention
period was approximately 10–12 weeks. In addition,
participants randomized to the CBT group received a
follow-up assessment at 6 months (t3). Patients

randomized to the CMO group did not receive this last
assessment because it was not considered ethically
acceptable to deny the control group routine psycho-
therapeutic or pharmacological treatment for a period
longer than 6 months after the start of the intervention.
Written informed consent was obtained before partici-

pation and according to the guidelines of the Declaration
of Helsinki. This study was approved by the medical
ethics committees of both centers (Maastricht: METC
azM/UM, NL56176.068.16; Lille: CPP Nord-Ouest IV,
2016-A 00966-45). The trial was registered before inclu-
sion of the first patient (ClinicalTrials.gov Identifier:
NCT01792843), and its design was published.14

Participants
Patients were recruited among outpatients of the

movement disorders clinics of Maastricht University
Medical Centre, the Netherlands, and Lille University
Hospital, France.
Recruitment took place between January 2017 and

March 2019, with the final follow-up assessments taking
place in September 2019. For details of the recruitment
procedure, see the Supporting Information. Patients with
idiopathic PD according to the Queens Square Brain Bank
diagnostic criteria were included irrespective of their dis-
ease stage or current antiparkinsonian medication if they
showed the presence of clinically relevant anxiety symp-
toms, as operationalized by a Parkinson Anxiety Scale
(PAS) persistent (subscale A) score >9 and/or PAS avoid-
ance (subscale C) score >3.14,15 Comorbid depressive
symptoms were not a reason for exclusion, as long as the
patient did not meet the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (DSM-5) criteria for
major depressive disorder. Pharmacotherapy for PD had
to be stable for at least 1 month. Adjustments of
antiparkinson medication during the trial were allowed if
deemed clinically necessary. Pharmacotherapy for anxiety,
for instance, with a selective serotonin reuptake inhibitor
(SSRI), was allowed if the patient was receiving a stable
dose for at least 2 months before inclusion and still met
the inclusion criteria. Initiation or change of dosage of any
psychopharmacological drug was reason for exclusion, as
was psychotherapy. Medication use and use of mental
health care outside the study were checked during each
visit. For a full overview of inclusion and exclusion
criteria, see Supporting Information Table S1. Inclusion
criteria for the caregiver, either partner, family member, or
informal caregiver, were: (1) daily contact with the study
participant; and (2) no severe medical or psychiatric condi-
tions, as determined by a clinical interview.
Three months after the start of the study, due to lag-

ging inclusion, the inclusion criteria were adjusted: the
availability of a caregiver and participation in the mag-
netic resonance imaging scanning part of the study were
no longer required.
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Randomization and Masking
Baseline assessment was conducted after checking eligi-

bility criteria and signing the informed consent form. Sub-
sequently, participants were randomly assigned to CBT
or CMO by the principal investigator (A.-C.L.) using a
randomized block design with 6 blocks of 10 patients
each, generated through the website www.randomization.
com (this website is presently retired, but still accessible
as www.jerrydallal.com/random/randomize.htm). All
follow-up assessments were performed by a psycholo-
gist who was not involved in the intervention and
was blinded for group allocation. Participants were
instructed not to reveal any information on their group
allocation. Blinding was abrogated for the 6-month
follow-up assessment, because only participants in the
intervention group received this assessment.

Assessments
All patients underwent a full assessment at t0, t1, t2,

and t3 (CBT group only). At baseline, demographic
and disease-related variables were recorded. The
patient’s medication was checked, and doses of
antiparkinson medication were converted to levodopa
equivalent daily dose.15 Caregivers were asked to com-
plete questionnaires related to health-related quality of
life, well-being, and health-related costs (not reported
in this article), as well as a questionnaire about care-
giver burden. Primary outcome was the Hamilton Anxi-
ety Rating Scale (HARS).16 The main secondary
outcome was the PAS.17 See Table 1 for a full overview
of the questionnaires administered.

Interventions
Cognitive Behavioral Therapy

The CBT program was specifically developed for the
treatment of anxiety in PD. Based on focus group meet-
ings with patients and their caregivers, the general for-
mat of existing CBT protocols for anxiety and
depression was adjusted to better serve the needs and
concerns of patients with PD. Specific aspects of anxiety
in patients with PD, such as wearing-off anxiety, fear of
falling, feelings of shame, as well as comorbid neuro-
psychiatric and cognitive symptoms, were addressed
(see Mulders et al.14 for more information). The com-
plete CBT program consisting of a treatment manual
for clinicians, as well as a full workbook for patients,
will be available upon request in three different lan-
guages: English, French, and Dutch.
Patients received 10 weekly standardized individual ses-

sions of 60–75 minutes. Several topics of anxiety were inte-
grated with a specific focus on behavior and thoughts
associated with anxiety. Any comorbid neuropsychiatric
symptoms that were present, such as depressive symptoms
or apathy, were addressed as well, although the main focus
was on anxiety. Session topics included psychoeducation
about anxiety, anxiety monitoring, self-management (includ-
ing sleep hygiene), relaxation techniques, thought restructur-
ing, problem solving, exposure, and the development of a
self-management plan patients can use after closure of
treatment. In addition, each patient received a booster ses-
sion 6 weeks after the final treatment session to recall parts
of the theory or exercises if necessary and to encourage con-
tinued use of the acquired skills and techniques.
Patients received a workbook during the first session,

supplemented with handouts and worksheets that cor-
responded to the topic of each session. New home
assignments were practiced during the session, and
patients were being encouraged to practice daily the
assignments at home. Any barriers or concerns for com-
pleting the home assignments were discussed at the end
of each session. Involved caregivers were asked to be
present during certain sessions and to provide motiva-
tional support at home if necessary.
All therapists responsible for conducting the CBT ses-

sions (A.E.P.M., A.J.H.M., B.F., A.-C.L.) were regis-
tered psychologists with ample experience with CBT. In
each center, these psychologists were under supervision
of a registered Cognitive Behavioral Therapist (A.D.,
M.d.V., D.S.), and therapy sessions were regularly dis-
cussed and evaluated.

Clinical Monitoring Only

All patients received clinical monitoring, either in
addition to CBT or as sole treatment. Clinical monitor-
ing involved providing general education leaflets on
coping with anxiety, downloaded from the websites of
the Netherlands’ and the French psychiatric

TABLE 1. Questionnaires administered at t0, t1, t2, and t3

Domain Instrument

Anxiety (primary
outcome)

Hamilton Anxiety Rating Scale16

Anxiety (secondary
outcomes)

Parkinson Anxiety Scale17

Liebowitz Social Anxiety Scale18

Mini International Neuropsychiatric Inventory
section G and O19

Global cognitive status Montreal Cognitive Assessment20

Depression Hamilton Depression Rating Scale21

Apathy Lille Apathy Rating Scale22

Sleep and nocturnal
issues

Parkinsonʼs Disease Sleep Scale 223

Coping strategies Brief Cope scale24

Thought Control Questionnaire25

Motor symptom
severity

MDS-UPDRS26

PD disease stage Hoehn & Yahr staging27

Caregiver burden Zarit burden interview28

Health-related quality
of life

Parkinsonʼs disease Quality of Life Scale29

Abbreviations: t0, baseline; t1, end of the intervention period; t2, 3 months
after the intervention; t3, follow-up assessment at 6 months; MDS-UPDRS,
Movement Disorder Society Unified Parkinsonʼs Disease Rating Scale; PD,
Parkinson’s disease.
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associations. In addition, 1 month after the baseline
assessment, the participants were contacted by phone
by an independent psychologist to inquire about cur-
rent anxiety symptoms and any initiation or change of
dosage of any psychopharmacological drug, as well as
initiation of other psychological treatment, which
would be reason for exclusion. Participants in the con-
trol group remained under the care of their treating
physicians, who also monitored their medical and psy-
chiatric status. Patients randomized to the control
group were given the opportunity to receive CBT after
the 3-month follow-up assessment.

Sample Size Calculation
Power calculation was based on a standardized differ-

ence of 0.8 in HARS total score, with alpha set at 0.05
and power set at 0.80, and a predicted effect size of
Cohen’s d (0.95), based on a previous RCT with CBT for
depression in PD.7 Based on these assumptions, the
required sample size would be 40 (20 per group). Antici-
pating a 30% dropout during therapy, we decided to aim
for a sample size of 60 patients (30 per group). The
dropped-out participants would not be replaced but
included in the analysis according to the intention-to-treat
(ITT) principle. A more detailed description of the power
and sample size calculation can be found elsewhere.14

Statistical Analysis
Analyses were performed with IBM SPSS statistics

24.0 and Stata 16. The numerical variables are
described as means, median, standard deviations, and
ranges. Categorical variables are described as frequen-
cies and between-group differences compared by chi-
square tests. Normality of the continuous variables was
checked with the Kolmogorov–Smirnov test. Between-
group comparison of normally distributed variables
was done by t tests; nonnormal distributed variables
were compared by Mann–Whitney U test.
For the primary and secondary outcome variables, both

within-group and between-group comparisons at baseline
and different follow-up times were analyzed using linear
mixed model regression analyses. Likelihood ratio testing
suggests that models with a random intercept had best fit.
The ITT principle was taken into account by including all
participants as randomized in the analyses, including drop-
outs, with maximum likelihood estimation of missing
values. The level of significance, P, was set at 0.05 (two-
sided). The Benjamini–Hochberg correction was used to
account for multiple comparisons. Effect sizes are reported
as Cohen’s d. In addition, a responder analysis was per-
formed, in which response was defined as a reduction on
the HARS or PAS score of at least 50% compared with
baseline. The Fisher’s exact test was used to compare pro-
portions of responders.

Results
Participants

Forty-eight patients with PD were enrolled in the
study, of which 24 patients were randomly assigned to
the intervention group (CBT plus clinical monitoring)
and 24 patients were assigned to the control group
(CMO). Forty-four patients (92%) completed the study
period (t1), 42 patients (88%) additionally completed
the 3-month follow-up (t2), and 19 patients in the inter-
vention group (79%) completed the 6-month follow-up
period (t3). There was no difference in dropouts or
losses to follow-up between the groups at 3 months: in
each group, two patients (8.3%) dropped out during
the intervention period and one patient (4.2%) during
the follow-up period. One patient was lost to the
6-month follow-up because of a hospital admission due
to psychosis, which was thought to be unrelated to the
CBT. For 14 patients in the intervention group (58%)
and for 17 patients in the control group (71%), a care-
giver was available during the intervention period.
Numbers and reasons for dropout during the study
period are presented in a ‘consolidated standards of
reporting trials’ (CONSORT) flow diagram in Fig. 1.
Due to the slow inclusion and the less than expected
dropout, the inclusion of patients was stopped before
the target of 60 patients because the minimal required
sample size was reached.

Baseline Characteristics
Twenty-five women and 23 men with an average age

of 63.3 [standard deviation (SD) 7.8] years were
included. The average disease duration was 6.1 (SD 5.0)
years, the median Hoehn and Yahr (H&Y) was stage
2 (range 1–3), and the average score on section 3 (motor)
of the Movement Disorder Society Unified Parkinsonʼs
Disease Rating Scale (MDS-UPDRS) was 26.4 (SD 12.3).
All patients had clinically relevant anxiety symptoms
with an average score of 18.4 (SD 4.7) on the HARS and
23.3 (SD 6.4) on the PAS, with scores indicating clinically
relevant anxiety on the subscales for persistent anxiety
(PAS-A), episodic anxiety (PAS-B), and avoidance behav-
ior (PAS-C). Baseline demographic and clinical character-
istics are presented in Table 2 and Supporting
Information Table S2. Only the score on the PAS-B was
not normally distributed. There were no statistically sig-
nificant differences in any of the demographic and clinical
measures, nor in outcome measures at baseline between
the two groups. There was a trend for a higher score on
the total PAS and the PAS subscales for episodic anxiety,
as well as avoidance behavior in the CBT group.
Although this did not reach statistical significance, it was
considered a clinically relevant confounder. Therefore,
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subsequent analyses were corrected for baseline differ-
ences on these three scales.

Quantitative Treatment Effects Over Time
Primary Outcome

At the end of the intervention period (t1), the mean
HARS score in the intervention group improved by
6.7 points from 18.4 (SD 4.4) to 11.7 (SD 7.1), while

in the control group it improved 3.9 points from 18.3
(SD 5.1) to 14.4 (SD 5.3). Whereas the within-group
improvement was statistically significant for both
groups (P < 0.001), the difference in improvement
between the groups was not (P = 0.15) (Table 3 and
Fig. 2A). The within-group improvements were still
present in both arms at the 3-month follow-up
(P < 0.001) and at 6-month follow-up for the CBT
group (P < 0.001).

FIG. 1. CONSORT flowchart for screening, inclusion, and dropout. CBT, cognitive behavioral therapy; FU, follow-up. [Color figure can be viewed at
wileyonlinelibrary.com]
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Secondary Outcomes

If the PAS is taken as the outcome measure, apart
from within-group improvements in both groups
at all assessment times (all P < 0.001) (Supporting

Information Table S2), there were also clear and signifi-
cant between-groups posttreatment differences in favor
of CBT (P = 0.026). In the CBT group, the score on the
PAS declined by 9.9 points from 25 (SD 6.7) to 15.1

TABLE 2. Baseline demographic and clinical characteristics of the included patients

Total sample (n = 48) CBT (n = 24) CMO (n = 24) P value

Center, n (%)
Maastricht 19 (40) 9 (38) 10 (42)
Lille 29 (60) 15 (63) 14 (58)

Sex, n (%) 0.77
Male 23 (48) 11 (46) 12 (50)
Female 25 (52) 13 (54) 12 (50)

Marital status, n (%) 0.60
Never married 0 (0) 0 (0) 0 (0)
Married/living in couple 41 (85) 20 (83) 21 (88)
Widowed 1 (4) 1 (4) 0 (0)
Divorced/separated 6 (26) 3 (13) 3 (13)

Age, yr, mean (SD) 63.3 (7.8) 63.3 (7.2) 63.3 (8.4) 1.00
Education, yr, mean (SD) 13.8 (3.7) 13.2 (3.4) 14.4 (3.8) 0.26
Parkinsonʼs disease duration, yr, mean (SD) 6.1 (5.0) 7.4 (5.6) 4.7 (4.0) 0.06
Age of Parkinsonʼs disease onset, yr, mean (SD) 57.4 (7.9) 56.0 (6.8) 58.9 (8.7) 0.21
Levodopa equivalent daily dose, mg, mean (SD) 800.1 (800.3) 839.7 (1018.6) 760.5 (517.7) 0.74
Hoehn & Yahr stage (median) 2 (r 1–3)a 2 (r 1–3)a 2 (r 1–3)a 0.60
MDS-UPDRS part 2: EDL score (r 0–52), mean (SD) 11.9 (5.9) 11.7 (5.8) 13.1 (5.9) 0.17
MDS-UPDRS part 3: motor score (r 1–132), mean (SD) 26.4 (12.3) 25.7 (13.7) 27.2 (9.9) 0.53
Current DSM-5 diagnosis
Social phobia disorder, n (%) 19 (40) 8 (33) 11 (46) 0.38
Generalized anxiety disorder, n (%) 34 (71) 15 (63) 19 (80) 0.20

Comorbid depressive disordera, n (%) 7 (15) 3 (13) 4 (17) 0.68
Levodopa use, n (%) 40 (83) 20 (83) 20 (83) 1.00
Dopamine-agonist use, n (%) 19 (40) 10 (42) 9 (38) 0.77
Antidepressant use, n (%) 9 (19) 4 (17) 5 (21) 0.71
Benzodiazepine use, n (%) 9 (19) 3 (13) 6 (25) 0.27
Antipsychotics use, n (%) 0 (0) 0 (0) 0 (0) –

History of anxiety disorder, n (%) 10 (21) 6 (25) 4 (17) 0.54
History of depression, n (%) 18 (38) 9 (38) 9 (38) 0.17
History of panic attacks, n (%) 21 (44) 13 (54) 8 (33) 0.32
History of obsessive-compulsive disorder, n (%) 3 (6) 1 (4) 2 (8) 0.55
Family history of Parkinsonʼs disease, n (%) 11 (23) 5 (21) 6 (25) 0.73
Family history of anxiety disorder, n (%) 8 (17) 5 (21) 3 (13) 0.44
Family history of depressive disorder, n (%) 9 (19) 5 (21) 4 (17) 0.71
Caregiver involved, n (%) 31 (65) 14 (58) 17 (71) 0.37
Outcome measures (theoretical range)
Primary
Hamilton Anxiety Rating Scale score (0–52), mean (SD) 18.4 (4.7) 18.4 (4.4) 18.3 (5.1) 0.976

Secondary
Parkinson Anxiety Scale total score (0–52), mean (SD) 23.3 (6.4) 25.0 (6.7) 21.7 (6.0) 0.07
Parkinson Anxiety Scale subscale A persistent anxiety (0–24),

mean (SD)
13.2 (0.4) 13.3 (0.5) 13.1 (0.6) 0.83

Parkinson Anxiety Scale subscale B episodic anxiety (0–16),
mean (SD)

5.6 (0.5) 6.4 (0.7) 4.8 (0.5) 0.05

Parkinson Anxiety Scale subscale C avoidance behavior
(0–12), mean (SD)

4.5 (0.4) 5.3 (0.6) 3.8 (0.5) 0.08

Liebowitz Social Anxiety Scale score (0–144), mean (SD) 45.3 (24.7) 48.6 (27.8) 42.0 (21.1) 0.36
Hamilton Depression Rating Scale score (0–50), mean (SD) 11.0 (4.3) 11.8 (4.2) 10.3 (4.5) 0.23
Lille Apathy Rating Scale score (−36 to +36), mean (SD) −25.2 (6.6) −25.3 (5.9) −25.0 (7.4) 0.88
Parkinsonʼs Disease Questionnaire-8 score (0–32),

mean (SD)
11.8 (4.4) 11.8 (4.9) 11.8 (3.9) 0.95

aAs defined by a HAMD score >16.
Abbreviations: CBT, cognitive behavioral therapy; CMO, clinical monitoring only; SD, standard deviation; r, range; analyses from chi-square tests and independent
samples t test, except for subscale B of the Parkinson Anxiety Scale: Mann–Whitney U test; MDS-UPDRS, Movement Disorder Society Unified Parkinsonʼs Dis-
ease Rating Scale; EDL, Experiences of Daily Living; DSM, Diagnostic and Statistical Manual of Mental Disorders of the American Psychiatric Association.
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(SD 8.3) and in the CMO group by 5.2 points from
21.7 (SD 6.0) to 16.5 (SD 6.2) (Table 3 and Fig. 2B).
On the subscales of the PAS, there were significant

between-group differences in favor of CBT for episodic
anxiety at 3-month follow-up (P = 0.012) and avoid-
ance behavior at the end of treatment and 3-month

TABLE 3. Time by treatment effects in the CBT and CMO groups, with statistical comparison

CBT, mean (SD) CMO, mean (SD) za P value Effect size

Primary
Hamilton Anxiety Rating Scale
Baseline 18.4 (4.4) 18.3 (5.1) −0.07 0.95
Posttreatment 11.7 (7.1) 14.4 (5.3) −1.50 0.14 0.57
3-mo follow-up 11.7 (5.8) 14.1 (7.2) −1.44 0.15 0.50
6-mo follow-up 12.0 (5.9) <0.001

Secondary
Parkinson Anxiety Scale
Baseline 25.0 (6.7) 21.7 (6.0) 1.27 0.44
Posttreatment 15.1 (8.3) 16.5 (6.2) −4.89 0.03 0.74
3-mo follow-up 15.0 (7.8) 17.4 (7.2) −6.08 0.006 0.89
6-mo follow-up 14.3 (7.0) <0.001

Parkinson Anxiety Scale subscale A persistent
Baseline 13.3 (2.5) 13.1 (2.9) 0.02 0.73
Posttreatment 8.9 (4.2) 10.3 (4.0) −1.45 0.15 4.0
3-mo follow-up 9.5 (4.2) 10.5 (4.0) −1.19 0.23 3.2
6-mo follow-up 8.7 (3.8) <0.001

Parkinson Anxiety Scale subscale B episodicb

Baseline 6.4 (3.5) 4.8 (2.7) 1.28 0.20
Posttreatment 3.8 (3.0) 2.8 (2.5) −0.88 0.38 1.4
3-mo follow-up 2.9 (2.4) 3.4 (2.6) −2.50 0.01 4.7
6-mo follow-up 3.3 (2.5) <0.001

Parkinson Anxiety Scale subscale C avoidanceb

Baseline 5.3 (3.0) 3.8 (2.6) 1.18 0.24
Posttreatment 2.3 (1.9) 3.4 (2.2) −3.15 0.002 6.17
3-mo follow-up 2.6 (2.9) 3.5 (2.3) −2.90 0.004 5.74
6-mo follow-up 2.3 (2.3) <0.001

Liebowitz Social Anxiety Scale
Baseline 48.6 (27.8) 42.0 (21.1) 0.20 0.84
Posttreatment 36.7 (24.5) 48.4 (28.0) −2.71 0.007 0.47
3-mo follow-up 38.4 (26.0) 45.2 (30.2) −1.94 0.05 0.28
6-mo follow-up 35.1 (24.1) 0.001

Hamilton Depression Rating Scale
Baseline 11.8 (4.1) 10.3 (4.5) 0.34 0.73
Posttreatment 7.7 (5.4) 9.9 (5.5) −2.86 0.004 0.50
3-mo follow-up 8.6 (4.8) 9.3 (4.3) −1.89 0.06 0.15
6-mo follow-up 8.9 (4.6) 0.015

Lille Apathy Rating Scale score
Baseline −25.3 (5.9) −25.0 (7.4) 0.02 0.98
Posttreatment −27.4 (7.1) −22.1 (8.5) −2.43 0.02 0.79
3-mo follow-up −27.1 (6.2) −24.4 (7.0) −0.98 0.33 0.41
6-mo follow-up (n = 17) −26.2 (8.8) 0.67

Parkinsonʼs Disease Questionnaire-8
Baseline 11.8 (4.9) 11.8 (3.9) −0.01 0.99
Posttreatment 9.32 (5.5) 10.5 (4.4) −0.73 0.47 0.26
3-mo follow-up 9.62 (5.3) 10.8 (5.4) −0.94 0.35 0.08
6-mo follow-up 10.22 (4.1) 0.12

Zarit Burden Interview (caregivers)
Baseline 9.9 (6.6) 11.5 (6.6)
Posttreatment 8.2 (6.3) 12.4 (7.5) −1.70 0.09
3-mo follow-up 10.8 (5.1) 11.2 (8.6) 0.54 0.59
6-mo follow-up 13.5 (5.9)

Abbreviations: CBT, cognitive behavioral therapy; CMO, clinical monitoring only; SD, standard deviation.
az-Statistic for linear mixed model regression analyses; z scores and P values listed in the table pertain to change from baseline. Effect sizes are listed as Cohen’s
d. For all analyses: df = 133; for the 6-mo follow-up, within-group statistics (change from baseline) are reported, because only patients in the CBT group had a
6-mo follow-up.
bCorrected for baseline differences.
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follow-up (P = 0.004) (see Table 3 and Fig. 2B). For
episodic anxiety, the initial improvement in the CMO
group is lost at follow-up, whereas the improvement in
the CBT group has increased. For the intervention
group, these improvements were maintained at 6-month
follow-up (P < 0.001) (Supporting Information Table S2).
There was no significant between-group difference in
score on the PAS subscale for persistent anxiety. Social
anxiety as measured with the Liebowitz Social Anxiety
Scale also showed a clear improvement, with a
between-group difference favoring CBT (P = 0.007),
which is still marginally significant at 3-month follow-
up (P = 0.052). In the intervention group, the 6-month
follow-up shows a better score again, compared with
the 3-month follow-up (P = 0.001). After the interven-
tion, there was a significantly greater improvement in

mood, measured with the Hamilton Depression Rating
Scale (HAMD), in the CBT groups compared with the
CMO group (P = 0.004), which still showed a clear
trend at 3-month follow-up (P = 0.058). In the CBT
group, the improvement was maintained at 6-month
follow-up. For apathy, as measured with the Lille
Apathy Rating Scale (LARS), there is a between-group
difference in favor of CBT at the end of the intervention
that loses significance at 3-month follow-up. There is
no improvement in quality of life as measured with the
Parkinson’s Disease Quality of Life Scale (PDQ-8).29

Caregivers did not report a lesser burden of care on the
Zarit Burden Interview.28 For an overview of the most
important outcome measures, see Table 3. There were
no between-group differences in other outcomes
(Supporting Information Table S3).

FIG. 2. Graphic representation of treatment effects. (A) Improvement on the Hamilton Anxiety Rating Scale (HARS). (B) Improvement on the total
Parkinson Anxiety Scale (PAS) and PAS subscales: the PAS total score, the PAS-A subscore (persistent anxiety), the PAS-B subscore (episodic anxi-
ety), and the PAS-C subscore (avoidance behavior).
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Responder Analyses
The proportion of responders was not significantly

different between patients randomized to CBT or
CMO. On the HARS, 9 of 21 patients (43%) receiving
CBT responded versus 5 of 20 patients (25%) receiving
CMO (P = 0.33). On the PAS, 6 of 21 patients (29%)
in the CBT group responded versus 4 of 20 (20%) in
the CMO group (P = 0.72) (Supporting Information
Table S4). On at the PAS subscales, only subscale C
(avoidance behavior) shows a significant between-group
difference (P = 0.03), with 13 of 21 patients (62%) in
the CBT group responding versus 5 of 19 (26%) in the
CMO group.

Discussion

This is the first RCT of the effectiveness of a CBT treat-
ment program specifically tailored to treat anxiety in
patients with PD. Both the CBT and the CMO groups
showed improvements in anxiety. On the primary out-
come, the HARS, there was no between-group difference
in improvement. However, on the secondary outcome, the
PAS, there was a significant and clinically relevant
between-group difference, with effect sizes ranging from
1.4 to 4.7 on the PAS subscales for episodic anxiety and
avoidance behavior. In the responder analysis, only the
subscale for avoidance behavior showed a significant
between-group difference. We chose the HARS, rather
than the PAS, as the primary outcome measure because
this is the standard in anxiety research and because at the
time the study protocol was conceived, no information on
sensitivity to change was available for the PAS. In retro-
spect, the PAS would have been a better outcome measure.
Nine of 13 of the HARS items refer to physical symptoms
that may also be attributable to the motor symptoms and
nonmotor symptoms of PD other than anxiety, whereas
the PAS was designed to be insensitive to motor symptom
severity and comorbid depressive symptoms.17 In this
study, the PAS turned out to be more sensitive to change
than the HARS. Looking at the PAS subscales, this
improvement was due to improvements for episodic anxi-
ety and avoidance behavior, which are the areas that are
specifically addressed by CBT. Episodic anxiety in this con-
text does not only refer to panic but also to situational
anxiety, such as fear of falling, wearing-off anxiety, among
others. Such situational anxiety, as well as avoidance
behaviors, is characteristic for anxiety in PD.30,31 As such,
our study confirms preliminary evidence from earlier open
studies that also report a specific effect on fear of fall-
ing.9,13 This is also supported by the significant between-
group difference in improvement of social anxiety as mea-
sured with the Liebowitz Social Anxiety Scale. Moreover,
treatment effects are lasting and sustained at 3-month and
6-month follow-ups. We conclude that the PAS is a better

measure to monitor treatment progress in patients with PD
than the HARS. The improvement of anxiety in patients
randomized to CMO could be seen as a benefit of the min-
imal intervention of providing information on anxiety and
a phone call, which may also have increased a placebo
response. Also, participating in the screening visit and base-
line assessment may have made patients more aware of
their symptoms and that these can in fact be improved.
Although we designed our module specifically for

anxiety and not for depression, CBT does have a pro-
longed effect on mood, which is absent in the CMO
group. There are no sustained effects on apathy and
quality of life. The latter is in contrast with the positive
feedback received by patients who received CBT.
Because it is to be expected that reducing situational
anxiety, as well as avoidance behavior, would contrib-
ute to an increased quality of life, we think that the
items of the PDQ-8 are not specific and sensitive
enough to adequately measure subjective well-being
and experienced quality of life as a result of anxiety.
Strong points in this study are the randomized con-

trolled design and the fact that assessors were blind to
the group assignment. Also, the program was specifi-
cally designed, in collaboration with patients and care-
givers, to treat anxiety in patients with PD. It was well
accepted and dropout was low: 9% in both the CBT
and CMO groups, which is much lower than the aver-
age dropout of 20% reported in CBT studies for anxi-
ety in patients not suffering from PD, even after
motivational interviewing.32 Limitations are the fact
that the role of “nonspecific factors” that contribute to
the effectiveness of therapy, such as the motivation and
dedication of the therapists, cannot be quantified. Also,
whereas the module was tailored to address anxiety in
patients with PD, it was at the same time standardized
and thus not entirely tailored to address specific aspects
of anxiety in individual patients. The effectiveness of
CBT may be even larger if there is freedom to adjust
the module to individual patient’s needs. Moreover, it
is also not possible to identify which parts of the CBT
program were most helpful. The included patients were
in mild-to-moderate disease stages without relevant
cognitive decline, without relevant psychiatric comor-
bidity, and able and willing to come to the clinic for
treatment. It is unknown whether the results can be
generalized to more severely affected patients with cog-
nitive decline or other psychiatric morbidity. Adjust-
ments of antiparkinson medication were allowed if
considered clinically necessary and, in those cases, may
have affected anxiety symptoms as well. Other potential
limitations are the fact that there was only one booster
session, and follow-up was limited to 3 months for the
CMO group and to 6 months for the CBT group.
Long-term effects of CBT, as well as the effect of addi-
tional booster sessions cannot be assessed.
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Conclusion

CBT is an effective treatment for anxiety in patients
with PD and mainly reduces episodic anxiety, avoid-
ance behavior, and social anxiety. The program can be
further optimized to address individual patient’s needs.
Future research should also focus on improving cost-
effectiveness and improving access to treatment by
addressing alternative ways of administering CBT, such
as by group therapy or internet-based therapy.
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