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Cognitive behavioral therapy approaches
to the improvement of mental health

in Parkinson’s disease patients: a systematic
review and meta-analysis

Xiaoke Wu'T, Mengmeng Shi?', Yajun Lian'" and Haifeng Zhang"

Abstract

Background Non-motor symptoms (NMS) such as impaired cognition, anxiety, and depression can have a strong
adverse effect on the quality of life (QoL) of Parkinson’s disease (PD) patients. The clinical application of cognitive
behavioral therapy (CBT) offers an opportunity to improve cognitive function, mental health, and overall QoL for
these patients.

Objective CBT is frequently applied as a treatment option aimed at benefiting the mental health of PD patients, but
the relative utility of CBT in this patient population has yet to be rigorously assessed. The present review was thus
conducted with the goal of examining the relative safety and efficacy of CBT as a treatment option for PD patients
suffering from cognitive impairment, anxiety, and depression, with a particular focus on the impact of CBT on PD
patient QoL.

Methods The PubMed, Embase, Medline, and Cochrane Library databases were searched for all studies published
from their inception to present using keywords including “cognitive behavioral therapy”and “Parkinson’s disease” Two
reviewers independently screened these published studies and extracted relevant data from studies that met with
defined inclusion/exclusion criteria, in addition to assessing the risk of bias. Those randomized controlled trials (RCTs)
assessing the impact of CBT on older PD patients were eligible for study inclusion. In total, 22 articles incorporating
1,053 patients were included in this meta-analysis. Study quality was examined as per the Cochrane risk of bias
framework. Heterogeneity and associated outcomes were assessed based on mean difference (MD), 2, and 95%
confidence interval (95%Cl) values.

Results In total, 22 RCTs were ultimately found to be eligible for inclusion in the present meta-analysis. The results
of this meta-analysis indicated that CBT significantly impacted cognition as compared to other treatment options
(including placebo treatment, clinical monitoring, clinic-based treatment, psychoeducation, physical activity training,
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upon these results.

health enhancement) (I?=49%, MD =0.23, 95%Cl: 0.03-0.44, P=0.03). CBT was also associated with significant
improvements in PD patient QoL (I°=0%, MD=3.45, 95%Cl: 1.13-5.57, P=0.04), anxiety symptoms (I>=57%, MD =
-2.01,95%Cl: -4.01-0.01, P=0.05), and depression symptoms (I = 74%, MD = -3.94, 95%Cl: -6.47 to -1.42, P=0.04).
Conclusions These results reveal that CBT can have beneficial effects on PD patient cognitive status and QoL.
Notably, CBT represents an effective option for treating NMS such as anxiety and depression in PD patients. These
results offer strong evidence in favor of applying CBT as a means of enhancing the mental health, cognition, and QoL
of individuals with PD. However, additional high-quality large-scale studies will be essential to confirm and expand
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Introduction

Parkinson’s disease (PD) is a clinically important neuro-
degenerative disease that results in characteristic symp-
toms such as bradykinesia, postural instability, rigidity,
resting tremor, and non-motor symptoms (NMS) includ-
ing cognitive impairment, anxiety, and depression [1-3].
As PD progresses, patients experience worsening dete-
rioration of their motor function and quality of life (QoL)
together with increasingly severe cognitive outcomes and
poorer mental health in many instances [4]. An estimated
0.1-0.2% of people throughout the globe are affected
by PD, including over 1% of adults over the age of 60 [5,
6]. Patients with PD are five to six times more likely to
develop dementia compared with healthy aging popula-
tions, and the presence of mild cognitive impairment
is believed to be one of the best indicators for the early
detection of dementia in patients with PD, as about 25%
of PD patients with intact cognitive function converted
to PD-associated mild cognitive impairment and 2% to
dementia [7, 8]. The average prevalence of anxiety disor-
ders in patients with PD has been found to be 31%, with
non-episodic anxiety being more prevalent than episodic
anxiety [9, 10]. The frequency of depressive disorders
was estimated at 30.7%, with major depressive disorder
apparent in 14.0% of PD patients [11, 12].

As research focused on the pathogenesis of PD con-
tinues to advance, a number of treatment options have
emerged. First-line treatment generally consists of phar-
macotherapy [13]. But long-term drug treatment can
result in serious side effects that can hamper this inter-
ventional approach due to neurological or gastrointes-
tinal symptoms [14]. A cross-sectional study observed
the presence of NMS in the early to middle PD stages
in patients from East and Southeast Asian regions [15].
The patients of PD with mild cognitive impairment were
found have social dysfunction through the Mini-mental
state examination (MMSE) and optimal cut-off score of
the Parkinson’s disease social functioning scale (PDSES)
[16]. As NMS play mediating roles in the pathways
between psychological distress and health-related quality
of life, PD interventions should address the spiritual resil-
ience of patients in addition to providing psychological

care and relief of physical symptoms [17]. Compared
with conventional stretching exercises, yoga was found to
reduce anxiety and depression in patients with PD, indi-
cating its positive effects on health-related quality of life
[18]. Psychiatric treatment is often offered to patients for
NMS treatment, with cognitive-behavioral therapy (CBT)
and mind-body exercise regimens both being common in
this setting [19-22]. These mental health-focused inter-
ventions can significantly alleviate depression, anxiety,
and cognitive impairment, thereby improving PD patient
QoL.

CBT is a non-pharmacological approach to improv-
ing mental health through individualized interventions
including thought monitoring and restructuring, worry
control, relaxation training, adjustments to sleep hygiene,
and other strategies capable of altering the cognition and
behavior of patients [23]. Secker et al. demonstrated the
preliminary value of CBT as a means of managing psy-
chological morbidity in PD patients in a randomized
controlled trial (RCT) of 30 individuals in 2005, while
Dobkin et al. expanded on these findings in a pilot con-
trolled study of 15 individuals in 2007, highlighting the
feasibility and efficacy of CBT as a treatment for depres-
sion in individuals with PD [24, 25]. Recent pilot studies
and RCTs have found that CBT is effective for reliev-
ing symptoms in people with dementia accompanied by
anxiety or depression [26, 27], as well as patients with
multiple sclerosis with insomnia, depression, or anxiety
[28-30]. The brief psychotherapy (which includes both
CBT and psychodynamic therapy) is probable effective
in the management of depression in PD patients from a
systematic review and meta-analysis [31]. CBT has also
been confirmed to improve anxiety symptoms in patients
with PD (including situational and social anxiety, as well
as avoidance behavior), with recent RCTs showing func-
tional changes in reversing the imbalance between PD-
related anxiety circuits and reinforcing cognitive control
of emotional processing [20, 32]. Abundant clinical evi-
dence thus suggests that CBT can improve PD patient
NMS. The number of RCTs assessing the efficacy of
CBT for treating NMS, such as anxiety and depression
in patients with PD, are increasing, and the results may
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show some differences in the treatment effects. The accu-
racy of these results can be adversely affected by inap-
propriate study design and small sample size. Although a
previous meta-analysis revealed that CBT was effective in
relieving depression and anxiety in patients with PD, the
analysis included only 7 studies with 191 patients [33].
The results of another meta-analysis of 14 studies includ-
ing 507 patients were consistent with those of the above
study, showing no significant impact of CBT on fatigue or
QoL [34]. Although many RCTs and several reviews have
been conducted to compare the effectiveness of CBT,
each of these compared only two or a few NMS. There is
thus a lack of integrated and systematic evidence on the
relative efficacy of CBT for treating NMS in PD. There-
fore, a meta-analysis of suitable studies is needed to pro-
vide better guidance for the clinical application of CBT
for treating and improving the lives of patients with PD.

This study was developed with the goal of quantita-
tively assessing the results from published RCTs explor-
ing the relative efficacy of CBT as a treatment for NMS
including anxiety, depression, and cognitive impairment
in PD patients while assessing associated effects on
patient QoL. The resultant data indicated that CBT offers
varying levels of value as a means of alleviating these
NMS and improving the QoL of PD patients, suggesting
that this therapeutic option should be considered as a key
facet of efforts aimed at improving these symptoms in
individuals suffering from PD.

Methods

Search strategy

The PubMed, Embase, Medline, and Cochrane Library
databases were searched for all English language RCTs
assessing the effects of CBT in PD patients published
from their inception to present. The MeSH/Emtree
and title/abstract keyword combination search terms
included “cognitive behavioral therapy” and “Parkinson’s
disease”. For details regarding this search strategy and the
results thereof, see Supplemental Table 1 This review is
reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) guide-
lines [35].

Inclusion and exclusion criteria
Studies eligible for meta-analysis inclusion were: (1)
Studies on NMS (anxiety, depression, cognitive impair-
ment) and QoL in PD patients; (2) Studies that specifi-
cally evaluated the effects of CBT or other treatments on
NMS and QoL in PD patients; (3) Studies on evaluating
improvements in NMS and QoL scores in PD patients;
(4) Studies that were RCTs and were published in English.
Studies were excluded if: (1) They were focused on the
motor symptoms of PD patients; (2) They analyzed PD
cases that were not treated with CBT; (3) The full text
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was unavailable. Investigators worked together to screen
for relevant studies, initially performing title/abstract
review before subjecting potentially relevant articles to
full-text review.

Data extraction

Two investigators (XW, MS) independently screened all
studies to determine their eligibility for inclusion, with
any discrepancies being resolved through discussion with
a third investigator (HZ). Data were then extracted from
eligible studies, including the title, authors, country, study
type, study duration, mean patient age, sample size, CBT
frequency, anxiety, depression, cognitive function, and
QoL metrics and any other relevant information relating
to the utilized scales employed for NMS evaluation.

Statistical analysis

Data in this meta-analysis were analyzed based on I
mean difference (MD), and 95% confidence interval (95%
CI) values. Specifically, the I> values were utilized for
quantitative analyses of heterogeneity among studies,
with a value above 50% being indicative of a high degree
of heterogeneity. Heterogeneity was assessed using a
random effects model and the stability of the results was
verified with sensitivity analysis. The Cochrane Collabo-
ration assessment tool was independently used by two
investigators to assess the risk of bias for all included
studies, which were determined to exhibit a low, high, or
unclear risk of bias for each of the following items: ran-
dom sequence generation, allocation concealment, out-
come assessor blinding, participant/personnel blinding,
incomplete outcome data, selective outcome reporting,
and other forms of bias. All analyses were performed
using the software of Review Manager 5.4 (Cochrane
Library).

Results

Study selection and study characteristics

An initial search of the selected databases identified
1,149 studies of potential relevance, with 302 remaining
following the removal of duplicate records. Additionally,
636 studies were excluded following preliminary title and
abstract review, while the remaining 213 articles were
subjected to full-text review. In total, 22 RCTs were ulti-
mately found to be eligible for inclusion in the present
meta-analysis (Fig. 1).

Patients in 20 of the included RCTs other than two
conducted in 2019 were older than 60 years of age. NMS
in these patients were analyzed with appropriate clinical
scales of varying levels of demonstrated reliability and
validity. Cognition was then evaluated with the Mon-
treal Cognitive Assessment (MoCA) Scale or the World
Health Organization Quality of Life -Brief (WOQOL)
Scale. Depression was analyzed with scales including
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Fig. 1 Flow chart of the literature search strategy in this meta-analysis
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Fig. 2 Risk of bias graph. Reviewing authors’ judgements about each risk of bias item presented as percentages across all included studies

the Hamilton Depression Rating (HAM-D) Scale, the
Beck Depression Inventory (BDI), the Geriatric Depres-
sion Scale-15 (GDS-15), and the Patient Health Ques-
tionnaire-9 (PHQ-9). Anxiety was assessed with scales
including the Hamilton Anxiety Rating (HAM-A) Scale
and the Beck Anxiety Inventory (BAI).

Some of the included studies were conducted in the
USA (n=6 [21, 36-40]), Italy (n=4 [41-44]), Austra-
lia (n=3 [45-47]), the Netherlands (n=3 [20, 48, 49]),

Germany (n=2 [50, 51]), Britain (n=1 [52]), Switzerland
(n=1[53]), and Canada (n=1 [54]). Included PD patients
underwent CBT for 3—12 weeks. Detailed information on
the characteristics of the included studies is provided in
Supplemental Table 2.

Assessment of risk of bias
The Cochrane Collaboration risk of bias tool was used to
assess the potential biases of each of these studies (Fig. 2).
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Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Sjors 2020 0.096 0.256 21 -0.017 0.446 20 841% 0.11 [0.11,0.34]

Sara 2021 21.45 26 18 1911 332 18 11% 2.340.39,4.29] I

Romenets 2013 -1 26 3 -1.2 1.3 6 0.4% 0.20[-2.92,3.32] T

Roberta 2016 233 224 12 136 1.26 12 20% 0.97[-0.48,2.42] r

Nele 2021 25 222 28 2423 215 26 3.1% 0.77 [-0.40, 1.94]

Lakkhina 2014 18.02 15.94 11 2883 986 7 0.0% -10.81[22.73,1.11] -

Isabella 2018 29.2 09 10 288 16 10 33% 0.40[-0.74,1.54]

Francesco 2015 5.2 2.3 8 25 28 7 0.6% 2.70[0.08,5.32] ~

Dobkin 2011 23.48 2.4 20 0 0 0 Not estimable

Anousha 2017 0.5 1.5 16 -0.3 094 14 5.4% 0.80[-0.08, 1.68]

Total (95% Cl) 147 120 100.0% 0.23[0.03, 0.44]

Heterogeneity: Chi*=15.77, df= 8 (P = 0.05); F= 49% 5_100 50 5 550 100:

Test for overall effect: Z=2.24 (P=0.03)

Favours [experimental] Favours [control]

Fig. 3 Meta-analysis of overall pooled MDs with 95% Cls across studies for cognition. Forest plot showing that CBT significantly improved the cognition
of PD from older adults. Abbreviations MD, mean difference; Cl, confidence interval; CBT, cognitive behavioral therapy; PD, Parkinson’s disease

Experimental Control Mean Difference Mean Difference
Study or Subgroup __Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Dobkin 2019 4254 11.38 37 38.06 11.61 35 191% 4.48[-0.83,9.79) =
Elke 2020 35.72 22.89 33 3439 2119 31 46% 1.33[9.47,1213] -1
Nele 2021 3271 2575 28 27.75 1383 26 45% 4.96[-5.96,15.88] I
Viviana 2019 1322 254 5 10 1.63 4 71.8%  3.22[0.48,65.96]
Total (95% Cl) 103 96 100.0% 3.45[1.13,5.77]
Heterogeneity: Chi*= 0.39, df= 3 (P = 0.94); *= 0% T g ) s P,

Test for overall effect: Z=2.91 (P = 0.004)
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Fig. 4 Meta-analysis of overall pooled MDs with 95% Cls across studies for QoL. Forest plot showing that CBT significantly improved the QoL of PD from
older adults. Abbreviations MD, mean difference; Cl, confidence interval; QoL, quality of life; PD, Parkinson’s disease

In total, 4 studies exhibited a high risk of selection bias,
while some had a high risk of reporting or attrition bias.
Additionally, missing outcome data from 9 studies were
considered consistent with an unclear risk of bias.

Effects of CBT on PD

This meta-analysis included 22 studies of 1,053 PD
patients. The patients had no amentia. NMS in these
patients was evaluated after treatment. The 10 stud-
ies that reported on cognition exhibited an 1°=49% and
P=0.05, consistent with low heterogeneity such that
results were analyzed with a fixed-effects model (com-
pared with placebo treatment, clinical monitoring, clinic-
based treatment, psychoeducation, physical activity
training, health enhancement). Pooled results exhibited
significant improvements in cognition following CBT
treatment in PD patients (MD=0.23, 95%CI: 0.03-0.44,
P=0.03) (Fig. 3). CBT also had a significant impact on the
QoL of PD patients (I>=0%, MD=3.45, 95%CI: 1.13-5.57,
P=0.04) in 12 studies (Fig. 4), and on anxiety in 9 stud-
ies (I’=57%, MD = -2.01, 95%CI: -4.01 to 0.01, P=0.05)
(Fig. 5). Moreover, CBT significantly impacted depres-
sion in these PD patients (I>=74%, MD = -3.94, 95%CI:
-6.47 to -1.42, P=0.04) (Fig. 5). Overall, these findings
and corresponding forest plots indicated that CBT was

able to significantly improve PD patient cognition, QoL,
and mental health.

The meta-analysis of depression and anxiety in PD
patients treated with CBT showed a high degree of statis-
tical heterogeneity among the results of the studies. The
reasons for this heterogeneity may have been as follows:
(1) Differences in disease severity and duration that led to
differences in the treatment effect; (2) Potential subjectiv-
ity of the anxiety and depression scores, with differences
in patient perception of the degree of anxiety and depres-
sion; (3) Patients from different countries and regions, as
well as differences in research design; (4) Differences in
the therapeutic and subjective roles of therapists involved
in CBT. Sensitivity analyses were performed using a
fixed-effects model, and the meta-analysis showed that
the results of CBT efficacy for depression (12=74%,
MD = -3.30, 95%CI: -4.49 to -2.11, P<0.01) and anxiety
(I2=57%, MD = -2.55, 95%CI: -3.66 to -1.45, P<0.01) in
PD patients remained statistically significant (Fig. 6),
which is consistent with the results of the random effects
model and can thus be considered a more stable result.

In summary, based on the results of forest plots of the
effects of CBT on PD, we concluded that CBT improve
the cognition, mental health and the quality of life for PD
patients.
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Fig. 5 Meta-analysis of overall pooled MDs with 95% Cls across studies for depression and anxiety. Forest plot showing that CBT significantly improved
the depression and anxiety of PD from older adults. Abbreviations MD, mean difference; Cl, confidence interval; CBT, cognitive behavioral therapy; PD,

Parkinson'’s disease

Discussion

In this meta-analysis, 22 studies incorporating 1,053
PD patients treated with CBT were evaluated, revealing
improved cognition, QoL, anxiety, and depression fol-
lowing such treatment. As such, CBT may hold thera-
peutic value as a tool for addressing NMS in PD patients.
Significant heterogeneity was detected with respect to
the results of depression and anxiety. Such heterogeneity
can stem from a range of factors including potential bias
in study selection, limited study numbers, differences
in CBT frequency or modality, or different evaluation
approaches. Further clinical research will thus be vital
to fully clarify the benefits of CBT as a treatment for PD
patient NMS.

PD is among the most common forms of serious neu-
rodegenerative disease in the world, and it presents with
a complex array of physiological and psychiatric symp-
toms [55]. Mechanistically, patients experience classical
motor symptoms resulting from dopaminergic neuron
loss in the substantia nigra and Lewy bodies, while NMS
can also contribute to disease progression and adverse
health outcomes in affected patients [56]. A comparison

of the effects of a modified mindfulness meditation pro-
gram versus stretching and resistance training exercises
in patients with mild-to-moderate PD in an RCT showed
that the former was effective for relieving depression and
maintaining emotional stability, with comparable benefits
on cognitive performance [57]. Besides, the mindfulness
yoga program was found to be as effective in improving
motor dysfunction and mobility, with the additional ben-
efits of reducing anxiety and depressive symptoms and
increasing spiritual well-being and health-related qual-
ity of life, as shown by another RCT [58]. CBT has been
increasingly applied as a treatment tool for PD patients
in recent years [20, 36, 45]. Meta-analyses provide an
opportunity to comprehensively summarize and analyze
the results of a variety of studies focused on a particular
topic, translating results from RCTs in a systematic and
objective fashion to clarify the relative advantages and
limitations of particular therapeutic regimens.

There are multiple strengths to this meta-analysis. For
one, all included studies were RCTs and they were iden-
tified through a thorough search of the literature. These
analyses thus provide a comprehensive overview of the
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Parkinson'’s disease

impact of CBT on NMS in PD patients. The study con-
siders that CBT can alleviate psychological problems in
patients with PD, which is in line with the findings of pre-
viously published investigations [59, 60]. CBT could thus
be used as a complementary therapy for treating the psy-
chological and non-motor symptoms of PD and could be
integrated into current treatment protocols for PD.

Even so, these findings are subject to some limitations.
First, despite a thorough searching of the literature, rel-
evant studies may have been missed as only studies pub-
lished in English were included. The included studies may
also have bias due to screening criteria and investigators.
Besides, some reports included in this analysis exhibited
significant clinical or methodological heterogeneity, and
a random-effects model was thus utilized to minimize
any discrepancies between these scales to maximize the
reliability of these findings. Moreover, the studies we
included whether suitable for the evaluate the efficacy of
CBT for PD patients. In addition, all the included RCTs
enrolled patients with PD in terms of the previous crite-
ria for PD definition; however, it is not known whether
there were differences in the accuracy of the relevant

scales used to assess patient psychology. As such, the cer-
tainty of these results is limited by the imprecision inher-
ent in the included studies. We did not prospectively
register the protocol on International prospective register
of systematic reviews (PROSPERO) which is also consid-
ered a major limitation. In the future, we will continue to
investigate in depth the impact of CBT on mental health
in patients with PD through pre-registration the protocol
on PROSPERO.

Conclusion

In summary, the present systematic review and meta-
analysis offers insight into the relative efficacy of CBT as
a therapeutic option for PD patients. These findings indi-
cated that CBT was an effective means of improving QoL
and NMS such as depression and cognitive function, in
addition to trending towards a significant impact on anx-
iety symptoms. As such, CBT should be considered as a
standard clinical option for PD patients suffering from
NMS, and the most efficacious forms of this psychother-
apy strategy should be studied in further detail. Over-
all, these findings emphasize the potential value of CBT
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as a means of improving QoL, cognition, anxiety, and
depression among individuals with PD, and to provide a
theoretical basis for the future CBT clinical trial design.
In addition, large, randomized, prospective clinical tri-
als are needed to determine the effectiveness and effi-
ciency of CBT in treating PD patients with psychological
problems, thus greatly improving the current treatment
options. Further investigations with longer follow-up
periods and low risk of bias are needed to examine the
long-term effects of CBT on patients with PD. The effec-
tiveness of CBT in different PD stages, together with
evaluating its outcomes when combined with other ther-
apeutic modalities, and the potential effects and inter-
actions of factors that might influence these outcomes
should be addressed.
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