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Abstract
Objective
To determine whether, for patients with depression and Parkinson disease (PD), telephone-
based cognitive-behavioral treatment (T-CBT) alleviates depressive symptoms significantly
more than treatment as usual (TAU), we conducted a randomized controlled trial to evaluate
the efficacy of a 10-session T-CBT intervention for depression in PD, compared to TAU.

Methods
Seventy-two people with PD (PWP) were randomized to T-CBT + TAU or TAU only. T-CBT
tailored to PWPs’ unique needs was provided weekly for 3 months, then monthly during
6-month follow-up. CBT targeted negative thoughts (e.g., “I have no control”; “I am helpless”)
and behaviors (e.g., social withdrawal, excessive worry). It also trained care partners to help
PWP practice healthy habits. Blind raters assessed outcomes at baseline, midtreatment, treat-
ment end, and 1 and 6 months post-treatment. Analyses were intent to treat.

Results
T-CBT outperformed TAU on all depression, anxiety, and quality of life measures. The primary
outcome (Hamilton Depression Rating Scale score) improved significantly in T-CBT com-
pared to TAU by treatment end. Mean improvement from baseline was 6.53 points for T-CBT
and −0.27 points for TAU (p < 0.0001); gains persisted over 6-month follow-up (p < 0.0001).
Improvements were moderated by a reduction in negative thoughts in the T-CBT group only,
reflecting treatment target engagement.

Conclusions
T-CBT may be an effective depression intervention that addresses a significant unmet PD
treatment need and bypasses access barriers to multidisciplinary, evidence-based care.

Clinicaltrials.gov identifier
NCT02505737.

Classification of evidence
This study provides Class I evidence that for patients with depression and PD, T-CBT sig-
nificantly alleviated depressive symptoms compared to usual care.
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Depression affects up to 50% of patients with Parkinson
disease (PD),1 with widespread implications for PD man-
agement. Depression in PD (dPD) is associated with faster
physical and cognitive decline,2 earlier initiation of dopami-
nergic replacement,3 medication nonadherence,4 greater
prospective fall risk,5 and increased heath service utilization6

and costs.7 It predicts disability and distress over PD’s de-
fining motor symptoms,8 and surpasses disease severity as the
strongest PD quality of life predictor.9 Optimal dPD man-
agement can restore patients’ nondepressed functional base-
line,10 yet spontaneous remission is rare.11

Contributing to its consequences, dPD is overlooked in
over 60% of patients with significant symptoms12 and often
undertreated. Though antidepressants typically constitute first-
line intervention, data regarding efficacy, tolerability, and pa-
tient acceptability are mixed.13 This unmet treatment need
complicates PD outcomes,14 underscoring the need for in-
novative care models to enhance treatment engagement.

Cognitive-behavioral therapy (CBT), a personalized, coping
skills–based treatment approach,15 has shown promising
results for dPD in pilots16,17 and 1 randomized controlled trial
(RCT).18 Although patients may prefer nonpharmacologic
depression treatments,19 access to PD-informed psychotherapy
is limited by physical, geographic, and workforce barriers.20

Teleneurology is bypassing such obstacles to specialty medical
care,21 as the need for patient-centered, interdisciplinary PD
management is recognized.22 Telemedicine shows similar po-
tential to facilitate personalized, neuropsychiatric dPD care,16

but there is no controlled research to this effect.

This RCT evaluated the efficacy of specialized, telephone-
based CBT for depression in PD, compared to community-
based treatment as usual (TAU). Acute and longer-term
treatment effects, as well as moderators of treatment response,
were examined.

Methods
Design
This RCT, conducted at an academic medical center, enrolled
72 people with PD (PWP) and their care partners. This
study utilized an additive design to compare outcomes for
an intervention group, who received telephone-based CBT
(T-CBT) plus usual care, with those of an existing-practice

control group, who received usual care only. This design was
selected to measure T-CBT-augmented PD care against the
current standard of care for this population. PWP and their
care partners were randomly assigned (as dyads) to either
T-CBT + TAU or TAU after eligibility requirements were
confirmed, following the baseline evaluation. Randomization
was stratified by baseline antidepressant medication use, such
that individuals taking antidepressants were equally repre-
sented in both groups.

Allocations were determined in the order in which supervision
(by R.D.D.) and scoring of each baseline assessment was
completed. M.A.G. assigned participants to groups using
multiple-password-protected randomization software to
which he retained sole access. Allocation was stratified by
antidepressant medication status only and blind to all other
baseline data, such that M.A.G. did not have access to any
information that could identify or in any way characterize the
participant he was randomizing. See figure 1.

Figure 1 Consolidated Standards of Reporting Trials
(CONSORT) diagram

Flow diagram of study participation. CBT = cognitive-behavioral therapy;
MoCA = Montreal Cognitive Assessment; TAU = treatment as usual.

Glossary
ARR = absolute risk reduction; BDI = Beck Depression Inventory; CBT = cognitive-behavioral therapy; CGI-I = Clinical
Global Impression Improvement Scale; CI = confidence interval; dPD = depression in Parkinson disease;DSM-5 = Diagnostic
and Statistical Manual of Mental Disorders, 5th edition; HAM-A = Hamilton Anxiety Rating Scale; HAM-D = Hamilton
Depression Rating Scale;MCS =mental health composite score;MDD =major depressive disorder;NNT = number needed to
treat; PWP = people with Parkinson disease; PD = Parkinson disease; RCT = randomized controlled trial; SF-36 = Short
Form–36; T-CBT = telephone-based cognitive-behavioral therapy; TAU = treatment as usual.
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T-CBT was provided weekly for 10 one-hour sessions, then
monthly if desired, during 6-month follow-up (16 sessions
maximum). T-CBT targeted negative thoughts (e.g., “I have
no control”; “I am helpless”) and behaviors (e.g., avoidance,
excessive worry, lack of exercise), and trained care partners by
telephone to help PWP practice healthy habits between ses-
sions. TAUmeasures were defined by participants’ health care
teams and included psychiatric consultations, medication
management, supportive psychotherapy, and all aspects of
routine PD care. Condition-blind raters assessed outcomes at
baseline, acute treatment midpoint, acute treatment end,
and 1 and 6 months post-treatment. The 6-month follow-up
evaluation occurred approximately 9months after enrollment.
No travel was required of participants, as all study procedures
were conducted remotely. Individuals received $50 for each
completed evaluation.

Standard protocol approvals, registrations,
and patient consents
The Rutgers–Robert Wood Johnson Medical School in-
stitutional review board approved the study. Written in-
formed consent was obtained from all participants before
initiating study procedures. The study is registered at Clin-
icalTrials.gov (NCT02505737).

Participants
Participants were recruited from August 2015 through Sep-
tember 2017 from the Departments of Neurology and Psy-
chiatry at Rutgers–Robert Wood Johnson Medical School,
local PD support groups, and Fox Trial Finder (a clinical trial
match tool). Follow-up ended when the last evaluation was
completed in June 2018.

Prospective participants with PD and depressive symptoms
called the study team in response to advertisements, flyers,
and referrals by their treating neurologist or psychiatrist. In-
clusion criteria were (1) PD by National Institute of Neuro-
logical Disorders and Stroke research criteria23; (2) DSM-524

depressive disorder diagnosis per Structured Clinical Interview
for DSM Disorders25; (3) age 35–85 years; (4) stable PD and
mental health treatment ≥6 weeks (movement disorder drugs,
antidepressants, other psychotropics, and community-based
psychotherapy); and (5) family member or friend willing to
participate. National Institute of Mental Health guidelines
regarding dPD diagnosis were followed.26 Exclusion criteria
were (1) possible dementia or marked cognitive impairment
(Montreal Cognitive Assessment score <2127); (2) active
suicidal plans or intent by first author’s assessment (R.D.D.);
(3) unstable serious medical conditions (e.g., cancer); or (4)
primary psychotic, bipolar, or substance abuse disorder per
DSM-5 criteria.24

Measures
Change in Hamilton Depression Rating Scale (HAM-D)28

score was the primary outcome. Secondary outcomes in-
cluded responder status (defined a priori as depression very
much improved or much improved on the Clinical Global

Impression Improvement Scale [CGI-I], score ≤2),29 de-
pression severity (Beck Depression Inventory [BDI]),15

anxiety (Hamilton Anxiety Rating Scale [HAM-A]),30 and
quality of life (Medical Outcomes Study Short Form–36 [SF-
36]31 mental health composite score [MCS]). In addition to
mood and energy levels, the MCS reflects the extent to which
health interferes with daily functioning (e.g., socializing,
chores) and captures cognitions about general health and
wellness associated with proactive self-care.32 Negative
thinking, a key intervention target, was assessed with the In-
ference Questionnaire.33 The CGI-I assessment protocol re-
quired clear evidence of adaptive functional consequences of
mood improvements to score ≤2 (treatment response). All
measures and scoring criteria were prespecified.

Interventions

Study conditions

Control: enhanced treatment as usual
TAU was defined as routine medical and psychiatric treat-
ment from participants’ medical and mental health providers
(e.g., neurologists, psychiatrists, therapists), without the study
team’s input. TAU was enhanced via clinical monitoring by
study staff and provision of a resource list including major PD
foundations and national and local mental health resources.
As described in the Results, TAU for the majority of partic-
ipants (in both study conditions) included taking antide-
pressant medication or receiving psychotherapy in the
community from any provider of their choosing. All control
participants had the opportunity to receive the PD-informed
T-CBT intervention after completion of the 6-month follow-
up evaluation. Study staff did not interact with care partners in
TAU, apart from incidental telephone contact for adminis-
trative purposes, such as ensuring return of mailed self-report
surveys and payment vouchers.

Intervention: T-CBT + enhanced TAU
The CBT group received the study intervention and TAU.
Treatment was guided by the Chronic Care Model34 to
enhance PD self-management. In this systematic, patient-
centered approach to chronic illness management, patients
proactively collaborate with their providers to problem-solve
about illness-related challenges and enhance their quality of life
through self-care. The manual-guided CBT intervention was
tailored to the needs of the dPD population, with modules
focusing on behavioral activation, cognitive restructuring,
anxiety management, and sleep hygiene (manual available on
request). The manual, which was also designed for future
implementation in direct patient care settings as well as clinical
trials, also served as a participant workbook to supplement
treatment. Within the manualized domains, emphases were
personalized to individuals’ symptom presentations and pref-
erences. Care partners received telephone-based coaching in
how to support and encourage PWPs’ use of new CBT coping
skills between therapy sessions. Of note, care partner coaching
was intended to supplement T-CBT for the PWP; it was not
a targeted intervention for caregiver distress. Treatment was
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provided by Masters-level therapists supervised by R.D.D.
Participants received a 10-chapter CBT for dPD workbook
(available on request) to supplement treatment.

In addition to coping skills to ameliorate depression, T-CBT
emphasized strategies for optimizing PD care (e.g., exercise,
medication adherence, facilitating referrals and follow-
through for ancillary therapies). Primary intervention tar-
gets included PD-specific concerns (e.g., fear of falling, reac-
tions to “on”–“off” fluctuations, levodopa phobia), and
thoughts blocking PD self-management (e.g., “I have no
control”; “I am helpless”). Treatment was personalized to
improve adaptive responding to individuals’ most pressing
concerns, with the goals of improving mood- and health-
related outcomes.

Statistical analyses
Data were analyzed with SAS 9.0 using an intent-to-treat
approach. Linear mixed models analyses were used to exam-
ine treatment effects on the dependent variables of interest.
Each model included 1 between-group variable (T-CBT vs
TAU), 1 repeated-measure variable (time), and a group-by-
time interaction (effect of interest). We considered several
covariance structures between repeated measures and de-
termined the best structure (variance components) using the
Akaike Information Criterion.

For each dependent variable, we analyzed the group-by-time
effect of interest separately at each post-randomization as-
sessment point, only when the omnibus test was significant at
p < 0.01, to control for number of comparisons. Fisher exact
test was used to compare T-CBT and TAU treatment re-
sponse rates.

To test whether the treatment target reduction in negative
thoughts moderated treatment effects (CBT vs TAU) on
HAM-D scores, we used PROCESS,35 a computational tool
for conducting path-analysis-based moderation and media-
tion analyses, either alone or in combination, with bootstrap
estimates of confidence intervals (CIs). The PROCESS
macro can be implemented in both SAS and SPSS. Changes in
HAM-D and Inference Questionnaire scores, respectively,
were operationalized as end-of-treatment scores, partialing
out enrollment scores.

Power
Sample size was determined a priori using power analyses,
which assumed 58 PWP and care partners completing the
study (20% attrition rate). Observed SDs were taken from
baseline control data in our prior RCT of CBT for dPD.18 The
study was powered to test post-treatment group differences in
HAM-D (primary outcome). Controlling for baseline scores
and demographic covariates, we considered 20 scenarios:
within-group SDs ranged 4–5 and within-group correlation,
baseline to endpoint, ranged 0.55–0.70. At p = 0.05, median
power was 0.80. We previously observed a group difference of
7.30,18 which yielded power >0.99 in all 20 scenarios.

Primary research questions and level of evidence
The primary research question was whether a 10-session
course of specialized T-CBT for dPD would lead to greater
reductions in depressive symptoms than community-based
TAU. Secondary questions assessed the effect of T-CBT on
associated psychiatric and functional outcomes such as
anxiety and quality of life, the durability of treatment effects,
and moderators of treatment response. The study was
single-blind (assessors were blind to treatment condition)
and randomized-controlled, with no baseline differences
between treatment groups. Primary outcomes and inclusion/
exclusion criteria were clearly defined a priori. The statistician
(M.A.G.) had sole access to the randomization scheme and was
blind to all study data, except baseline antidepressant status, for
stratification purposes. A retention rate over 80% was observed
throughout the 9-month trial. Results provide Class I evidence
that T-CBT for dPD significantly surpassed usual care in pro-
viding marked, durable improvements in depression, anxiety,
and quality of life.

Data availability
On publication, the following will be made available to
researchers whose proposed use of the data for a specified
purpose has been approved by R.D.D.: deidentified partici-
pant data, data dictionary, study protocol, informed consent
form, and statistical analysis plan. These materials are avail-
able from R.D.D. (dobkinro@rutgers.edu) by request, with
a signed data access agreement.

Results
Seventy-two PWP and their care partners were randomized:
37 to CBT (51%) and 35 (49%) to TAU. Sixty-three PWP
(88%) completed the study. Most (n = 63 [88%]) met major
depressive disorder (MDD) criteria; among those individuals,
39 (62%) reported recurrent episodes. As part of usual care,
64 PWP (89%) were taking levodopa, 50 PWP (70%) were
taking antidepressants, and 10 PWP (14%) continued re-
ceiving psychotherapy from community providers of their
choice throughout the trial. Forty-three PWP (60%) reported
prior psychotherapy. The groups’ baseline clinical and de-
mographic factors did not differ (table 1).

Treatment effects

Primary outcome
T-CBT was associated with significant improvements in
mood (HAM-D) compared to TAU over the course of the
trial (F4,249 = 14.89, p < 0.0001) (tables 2 and 3 and figure 2).
Effects at the end of treatment (p < 0.0001) were main-
tained at 6-month follow-up (p < 0.0001). Post-treatment,
T-CBT participants’ HAM-D mean score was 14.44 (95%
CI, 12.97–15.93); TAU mean score was 21.33 (95% CI,
19.76–22.89). Mean improvement from baseline was 6.53
points for T-CBT (95% CI, 5.07–7.99) and −0.27 points for
TAU (95% CI, −1.81 to 1.27, Cohen d = 1.69). At 6-month
follow-up, T-CBT participants’ HAM-D mean was 15.37
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Table 1 Baseline demographic and clinical information

Total (n = 72) CBT (n = 37) TAU (n = 35) p Value

Sex NS

Male 35 (48.61) 17 (23.61) 18 (25.00)

Female 37 (51.39) 20 (27.78) 17 (23.61)

Age, y 65.22 ± 9.63 65.62 ± 9.76 64.80 ± 9.62 NS

Age at PD onset, y 59.49 ± 11.08 59.62 ± 11.57) 59.34 ± 10.70 NS

Education, y NS

High school diploma/some college 23 (31.94) 11 (15.28) 12 (16.66)

College degree 26 (36.11) 14 (19.44) 12 (16.67)

Graduate degree 23 (31.95) 12 (16.67) 11 (15.28)

PD duration, y 6.33 ± 6.34 6.95 ± 7.82 5.65 ± 4.20 NS

Depression duration, y 2.87 ± 1.03 3.10 ± 1.15 2.62 ± 0.83 NS

New onset PD 12 (16.67) 5 (6.94) 7 (9.72) NS

No. of current psychiatric diagnoses NS

1 38 (52.78) 18 (25.00) 20 (27.78)

2 26 (36.11) 14 (19.44) 12 (16.67)

3 7 (9.72) 4 (5.56) 3 (4.17)

4 1 (1.39) 1 (1.39) 0 (0)

Comorbid anxiety disorder 25 (34.72) 14 (19.44) 11 (15.28) NS

Current levodopa use 64 (88.89) 33 (45.83) 31 (43.06) NS

Current antidepressant use 50 (69.44) 25 (34.72) 25 (34.72) NS

Past psychotherapy 43 (59.72) 22 (30.56) 21 (29.17) NS

Current psychotherapy 10 (13.89) 4 (5.56) 6 (8.33) NS

No. of comorbid medical conditions 3.14 ± 2.27 3.17 ± 1.98 3.11 ± 2.56 NS

Deep brain stimulation 3 (4.17) 2 (2.78) 1 (1.39) NS

MoCA 26.07 ± 2.45 26.19 ± 2.62 25.94 ± 2.27 NS

HAM-D 21.01 ± 3.48a 20.97 ± 4.40b 21.06 ± 4.40b NS

BDI 20.94 ± 7.51a 21.00 ± 7.82)b 20.89 ± 7.81b NS

HAM-A 19.88 ± 3.66a 20.19 ± 4.25b 19.54 ± 4.25b NS

CGI depression severity NS

3: Mild 2 (2.78) 1 (1.39) 1 (1.39)

4: Moderate 42 (58.33) 23 (31.94) 19 (26.39)

5: Marked 28 (38.89) 13 (18.06) 15 (20.83)

Quality of life 35.34 ± 10.06a 34.06 ± 11.27b 36.36 ± 10.99b NS

Abbreviations: BDI = Beck Depression Inventory; CGI = Clinical Global Impression Severity Scale; HAM-A = Hamilton Anxiety Rating Scale; HAM-D = Hamilton
Depression Rating Scale; MoCA = Montreal Cognitive Assessment; PD = Parkinson disease.
Quality of life indicated by the mental health composite score of the Medical Outcomes Survey Short Form–36.
Categorical data presented as n (%), continuous data as mean ± SD.
a Observed means ± SDs are presented for baseline outcome measures for the full sample.
b Least square means ± SDs (from linear mixed models) are presented for baseline scores within each treatment group (cognitive-behavioral therapy [CBT]
and treatment as usual [TAU]) for consistency with table 2.
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(95% CI, 13.87–16.86); TAU mean was 20.53 (95% CI,
18.96–22.09). Mean improvement from baseline for T-CBT
was 5.60 (95% CI, 4.12–7.07) and for TAU was 0.53 (95% CI,
−1.01 to 2.07).

Secondary outcomes

Treatment response rates
T-CBT had significantly more treatment responders (CGI-I ≤
2) than TAU (p < 0.0001). At end of treatment, 15 T-CBT
participants (41%) vs 0 in TAUmet response criteria (number
needed to treat [NNT], 2.4 [95% CI, 1.7–3.9]; absolute risk
reduction [ARR], 0.42 [95% CI, 0.25–0.58]). At 6-month
follow-up, 14 T-CBT participants (38%) vs 0 in TAU met
response criteria (NNT, 2.6 [95% CI, 1.8–4.4]; ARR, 0.39
[95%CI, 0.23–0.55]) (figure 3). Of note, treatment responders
showed mild to minimal symptomatology on the HAM-D
(mean, 9.67; 95% CI, 7.86–11.48) and BDI (7.14; 95% CI,
4.63–9.65) at treatment endpoint and 6-month follow-up
(HAM-D: mean, 11.21; 95% CI, 9.09–13.34; BDI: mean, 8.71;
95% CI, 5.14–12.28), reflecting clinically significant symptom
change.

Psychiatric and functional measures
All secondary outcomes favored T-CBT, including self-
reported depressive symptoms (BDI) (F4,244 = 5.07, p <
0.001), anxiety (HAM-A) (F4,249 = 8.63, p < 0.0001), and
quality of life (SF-36 MCS) (F4,241 = 3.62, p = 0.007). Effects
were evident after acute treatment and maintained through
6-month follow-up (tables 2 and 3).

BDI mean scores at treatment’s end were 13.09 (95% CI,
10.44–15.74) for T-CBT and 19.03 (95% CI, 16.23–21.84)
for TAU. Mean improvement from BDI baseline was 7.91
(95% CI, 5.23–10.59) for T-CBT and 1.85 (95% CI, −0.98 to
4.68) for TAU (Cohen d = 0.88). At 6-month follow-up, mean
BDI scores were 13.93 (95%CI, 11.25–16.59) for T-CBT and
18.49 (95% CI, 15.72–21.27) for TAU. Mean improvement
from baseline was 7.07 (95% CI, 4.38–9.77) for T-CBT and
2.39 (95% CI, −0.41 to 5.20) for TAU. Anxiety and quality of
life showed similar patterns (table 2).

Target engagement
Using PROCESS35 as described above to test whether re-
duction in negative thoughts moderated T-CBT effects (vs

Table 2 Acute outcomes: baseline to end of treatment

Measure

CBT, meana (SD) TAU, meana (SD) Mean improvementb (95% CI)
Differencec

(95% CI), CBT vs TAUBaseline Endpoint Baseline Endpoint CBT TAU

HAM-Dd 20.97 (4.40) 14.44 (4.55) 21.06 (4.40) 21.33 (4.66) 6.53 (5.07–7.99) −0.27 (−1.81 to 1.27) 6.88 (4.73–9.03)

BDId 21.00 (7.82) 13.09 (8.14) 20.89 (7.81) 19.03 (8.37) 7.91 (5.23–10.59) 1.85 (−0.98 to 4.68) 5.94 (2.08–9.80)

HAM-Ad 20.19 (4.25) 16.48 (4.39) 19.54 (4.25) 19.88 (4.25) 3.71 (2.33–5.10) −0.34 (−1.80 to 1.12) 3.41 (1.33–5.48)

Quality of lifee 34.06 (11.27) 42.54 (11.38) 36.36 (10.99) 38.06 (11.61) 8.48 (5.52–11.44) 1.70 (−1.41 to 4.80) 4.48 (−0.86 to 9.83)

Abbreviations: BDI = Beck Depression Inventory; CBT = cognitive-behavioral therapy; CI = confidence interval; HAM-A = Hamilton Anxiety Rating Scale;
HAM-D = Hamilton Depression Rating Scale; TAU = treatment as usual.
Quality of life indicated by the mental health composite score of the Medical Outcomes Survey Short Form–36.
a Least square means from linear mixed models are presented.
b Within-group least square mean change over time.
c Differential rates of change between treatment groups over time.
d Score decrease = improvement.
e Score increase = improvement.

Table 3 Longer-term outcomes: baseline to 6-month follow-up (9 months postbaseline)

Measure

CBT, meana (SD) TAU, meana (SD) Mean improvementb (95% CI)
CBT vs TAU,
differencec (95% CI)Baseline 6-Month Baseline 6-Month CBT TAU

HAM-Dd 20.97 (4.40) 15.37 (4.59) 21.06 (4.40) 20.53 (4.66) 5.60 (4.12–7.07) 0.53 (−1.01 to 2.07) 5.15 (2.99–7.31)

BDId 21.00 (7.82) 13.93 (8.21) 20.89 (7.81) 18.49 (8.29) 7.07 (4.38–9.77) 2.39 (−0.41 to 5.20) 4.57 (0.71–8.42)

HAM-Ad 20.19 (4.25) 16.51 (4.43) 19.54 (4.25) 18.91 (4.50) 3.68 (2.28–5.07) 0.63 (−0.83 to 2.09) 2.40 (0.32–4.49)

Quality of lifee 34.06 (11.27) 41.37 (11.49) 36.36 (10.99) 36.66 (11.48) 7.30 (4.08–10.53) 0.30 (−2.98 to 3.58) 4.70 (−0.64 to 10.04)

Abbreviations: BDI = Beck Depression Inventory; CBT = cognitive-behavioral therapy; CI = confidence interval; HAM-A = Hamilton Anxiety Rating Scale;
HAM-D = Hamilton Depression Rating Scale; TAU = treatment as usual.
Quality of life indicated by the mental health composite score of the Medical Outcomes Survey Short Form–36.
a Least square means from linear mixed models are presented.
b Within-group least square mean change over time.
c Differential rates of change between treatment groups over time.
d Score increase = improvement.
e Score decrease = improvement.
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TAU) on depressive symptoms (HAM-D), we found R2 =
0.55, F3,68 = 27.5, p < 0.0001, for the moderation model. The
interaction of change in negative thoughts with treatment
group (T-CBT vs TAU) yielded a significant R2 increase of
9%, F1,68 = 14.0, p = 0.0004. T-CBT had its most potent
ameliorative effects on depression when negative thoughts
showed the most pronounced decline, whereas its effects were
attenuated when negative thoughts persisted.

Discussion
dPD is common and often undertreated, with broad, delete-
rious consequences for disease management. To address this
unmet need, much remains to be learned about effective dPD
interventions and strategies for leveraging access to specialty

mental health care. In the first RCT of a telemedicine in-
tervention for dPD, a 3-month course of dPD-informed
T-CBT was associated with significant symptom reduction
compared to TAU at the end of treatment on clinician-
administered (HAM-D) and self-report (BDI) depression
measures. In T-CBT, 15 participants (41%) met a stringent,
a priori treatment-response threshold of depression “much
improved” (CGI-I ≤ 2) at treatment’s end, reflecting a marked
impact of symptom reduction on daily functioning. The NNT
was 2.4 with an ARR of 42%. All acute gains were maintained
over 6-month follow-up. In TAU, by contrast, no participants
met response criteria, and group mean depression scores were
unchanged from baseline.

The use of an existing practice control group highlights the
substantial, incremental mood improvements gained by
adding the T-CBT intervention to current dPD care (TAU)
over the outcomes of TAU alone.36 Secondary outcomes
likewise favored T-CBT, reflecting significant improvements
in anxiety and quality of life. Moderation analyses demon-
strated target engagement of negative thoughts, as T-CBT
exerted its strongest effects on depression when negative
thoughts showed the most marked decline. The intervention
was feasible and highly acceptable, yielding an 88% retention
rate over the 9-month trial.

The large effect sizes of T-CBT on clinician-rated (d = 1.69)
and self-reported (d = 0.88) measures of depression were
comparable to those observed in the only prior RCT of CBT
for dPD (HAM-D: d = 1.59; BDI: d = 1.10), which examined
face-to-face treatment.18 The current results reflect comparable
effectiveness of telephone-based treatment, a modality with the
potential to surmount obstacles limiting specialized depression
care in the PD population. These effect sizes approach the
upper bound of those in RCTs of CBT for depression in
chronic neurologic disorders (d = 0.39–2.07)37 and exceed the
upper bound in many RCTs of CBT for depression in older

Figure 3 Clinical Global Impression Improvement Scale (CGI-I) distributions at end of treatment and 6-month follow-up

CGI-I score distributions at end of treatment (A; 3months postbaseline) and 6-month follow-up (B; 9months postbaseline) reflect the clinical significance and
durability of telephone-based cognitive-behavioral therapy (CBT) treatment gains over treatment as usual (TAU).

Figure 2 Magnitude of Hamilton Depression Rating Scale
(HAM-D) score change over time by study
condition

Participants in telephone-based cognitive-behavioral therapy (CBT) showed
a marked, durable decrease in clinician-rated depression symptoms (HAM-
D) over the course of the trial, compared to treatment as usual (TAU) par-
ticipants’ persistent depressive symptomatology.
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adults (d = 0.70–1.34)38 and in a recent, large (n = 469),
multisite RCT of CBT added to pharmacotherapy for
treatment-resistant depression (d = 0.53–0.77).39 These find-
ings are notable in this sample characterized by multiple
treatment-refractory factors including high anxiety, medical
comorbidities, chronic pain, insomnia, depression chronicity
(current episode mean 2.87 years), relapses (n = 39, 62% of
those with MDD), and limited prior treatment response.40

As PD progresses, illness management requires proactive self-
care, to which depression poses major challenges41: following
a precise medication regimen, initiating and engaging in
therapies (e.g., speech, physical therapy), and exercising reg-
ularly, while responding to unpredictable symptom fluctua-
tions. The current results suggest that telephone-delivered
CBT can beneficially augment standard neurologic care by
addressing the specific psychosocial consequences of de-
pression that thwart these complex PD management
demands. PD-informed T-CBT targets the negative, health-
related cognitions that interfere with daily activities and im-
pede adaptive coping with PD challenges, as well as the
avoidant behaviors that typify dPD42 and maintain negative
mood.43 The T-CBT-related functional improvements ob-
served in this trial reflect the potential for effective dPD
treatment to help PWP engage with their care team to opti-
mize PD self-management. Improved routine self-care, in
turn, empowers PWP to choose adaptive means of coping
with daily symptom fluctuations and acute health chal-
lenges,44 reducing barriers to the meaningful activities that
support positive mood.

Several limitations bear on the interpretation of these find-
ings. For one, these results may not generalize to individuals
with more advanced PD and dementia.

Second, an existing-practice control condition (TAU) was uti-
lized in order to compare intervention outcomes to the current
standard of care. While this design has been described as “in-
dispensable in randomized effectiveness trials that evaluate
whether new interventions can replace or augment existing
practices,”36 and provides direct policy guidance on the additive
value of T-CBT to current practice, TAU may also enhance
effect sizes relative to other types of comparison conditions.

Third, it is not possible to fully disaggregate the effects of this
T-CBT intervention from nonspecific factors (e.g., thera-
peutic relationship, time, attention) that likely contribute to
all psychotherapy outcomes.45 This is important to highlight
as T-CBT provided, on average, more contact with mental
health providers than TAU did. Routine PD care does not
incorporate a standardized psychotherapy intervention (tel-
emedicine or in-person), and TAU was broadly comparable
between study conditions. However, the marked, durable
decline in depressive symptoms in the T-CBT group
only—and the relationship of this pattern of change to re-
duction in negative thoughts, reflecting successful target
engagement—significantly reduce the likelihood that results

are solely attributable to nonspecific factors like clinician at-
tention. Moreover, spontaneous remission of dPD is rare.11

PD is a chronic stressor, and disease progression tends to
exacerbate psychosocial and neurobiological contributions to
depressive symptomatology.46

Fourth, this protocol included an a priori test of T-CBT’s
effectiveness at reducing negative thoughts, a key treatment
target, but it was not designed to assess the relative con-
tributions of specific components of the intervention (e.g.,
cognitive, behavioral, and caregiver engagement strategies) or
other clinical factors (e.g., antidepressant medication status)
to the overall treatment effect, which will be the focus of future
dismantling studies. Though the small number of participants
not taking antidepressant medications (n = 22 [30%]) also
precludes meaningful exploratory analyses of the effect of
ADMon T-CBT response in the current study, evidence from
prior work (with a more balanced sample with respect to
ADM use) reflected greater benefits of antidepressants for
somatic symptoms of dPD only, in the context of combined
treatment.47 In addition, prior research has shown that care-
giver involvement in dPD treatment enhances patient re-
sponse,48 indicating a need for further investigation into the
nature and magnitude of this effect.

Fifth, while 41% of T-CBT participants met or surpassed the
stringent criteria of depression “much improved” (CGI-I ≤ 2),
and mean HAM-D scores decreased more than 1.5 SDs in the
T-CBT group, this arm in aggregate reported moderate residual
symptoms post-treatment (HAM-D, mean 14.45). Though in
clear contrast to the more severe symptoms persisting in TAU
(HAM-D, mean 21.33), this finding is likely attributable to the
resemblance between some symptoms of PD and depression
(e.g., fatigue, psychomotor slowing) and the use of strict
inclusive scoring protocols.26 On the BDI, which empha-
sizes cognitive over somatic symptoms, CBT participants self-
reported mild, subthreshold symptomatology post-treatment
(mean 13.09). Overall, these findings parallel our prior RCT of
CBT for dPD, in which targeted cognitive and behavioral
symptoms improved more than somatic symptoms.47

Finally, while remote delivery of interdisciplinary PD services is
growing and increasingly recognized as critical for advancing
care, limitations remain on insurance coverage for telemental
health services like T-CBT. At this time, 36 states and Wash-
ington, DC, require private insurers to provide coverage parity
for in-person and telemedicine-delivered care, while 21 states
and Washington, DC, have such policies in Medicaid,49 with
the availability of specific telemental health services subject to
states’ scope-of-practice laws. Reimbursement also remains
subject to state-specific limitations on the telehealth eligibility
of patients and originating sites. However, it is increasingly
common for mental health providers to offer telemental health
services on a sliding-scale, fee-for-service basis. In addition, all
major PD foundations are engaged in grassroots and legislative
efforts to improve access to telemedicine by increasing cover-
age, including federal reimbursement.50
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This RCT provides Class I evidence that specialized T-CBT
significantly improves depression, anxiety, and quality of life in
PD compared to usual care; that these treatment effects are
durable; and that improvements in depression are moderated
by the reduction of negative thoughts, reflecting target en-
gagement. T-CBT may be an effective depression intervention
that can bypass access barriers to multidisciplinary, evidence-
based PD care in order to address a significant unmet treatment
need. While preliminary, these findings support the promise
of telemedicine to expand the reach of evidence-based, PD-
informed depression treatment, and its substantial benefits for
PD self-management, into routine neurologic care. Findings
also address 2 generalizability questions central to the goal of
extending access to dPD care. That is, individuals need not live
near specialized mental health services or be able to travel
to weekly therapy appointments to benefit from these PD-
informed interventions.

Innovations in telemedicine that are expanding access to in-
terdisciplinary, evidence-based services now stand ready to
improve quality of care—and quality of life—for many more
PWP and their families. To that end, further research is
necessary to understand the potential contributions of spe-
cialized telemental health to PD management, and to support
policy changes that facilitate optimal, patient-centered PD
care. As depression is associated with greater physical, cog-
nitive, and functional decline, accessible, evidence-based dPD
treatment may enhance global PD outcomes.
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