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Anxiety, depression, and quality of life in Parkinson’s
disease: the implications of multidisciplinary treatment
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Abstract

Agata Greco, Rosella Ciurleo, Chiara Sorbera, Vincenzo Cimino, Francesco Corallo’,
Placido Bramanti, Silvia Marino, Giuseppe Di Lorenzo, Lilla Bonanno

Anxiety and depression in Parkinson’s disease (PD) reduce well-being of the patients.
Emotional alterations influence motor skills and cognitive performance; moreover,

they contribute significantly and independently to worsen rehabilitative treatment
response. We investigated anxiety, depression, and quality of life in PD patients subjected
to multidisciplinary rehabilitative training. The self-controlled study included 100 PD
patients (49 males and 51 females with the mean age of 64.66 years) admitted to 60 days
hospitalization rehabilitative program, between January 2017 and December 2018. Motor,
cognitive, linguistic abilities, and functional independence were evaluated at admission (TO
baseline visit) and 60 days after (T1) the multidisciplinary rehabilitation including motor
exercises, speech therapies, and cognitive intervention. The multidisciplinary rehabilitation
improved functional status in PD patients and exerted its positive effects on mood, motor
abilities, autonomy in the activities of daily life, perception of quality of life, cognitive
performance and speech skills. Non-motor symptoms may worsen severe disability

and reduce quality of life. They are often poorly recognized and inadequately treated.
Nonetheless, multidisciplinary rehabilitative training represents an optimal strategy to
improve disease management. The study was approved by Istituito di Ricovero e Cura a
Carattere Scientifico (IRCCS) Centro Neurolesi “Bonino-Pulejo” Ethical Committee (approval
No. 6/2016) in June 2016.
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Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder
related to dopaminergic innervation loss in the substantia
nigra. PD is characterized by motor symptoms including
tremor, postural instability, muscle rigidity and bradykinesia
(Bhat et al., 2018) and non-motor symptoms such as cognitive
impairment, olfactory dysfunctions and mood alterations (Van
Laar and Jain, 2004).

Non-motor symptoms in PD represent one of the major
challenges faced in the management of disease. These
symptoms are often underdiagnosed and do not respond
adequately to dopaminergic therapy (Fabbri et al., 2017; Ztaou
et al., 2018). Non-motor symptoms, like depression or anxiety
(Palmeri et al., 2017) may impair patient’s quality of life (QoL),
worsen daily living activities, reduce the opportunities of
leisure and a normal social life and compromise psychological
well-being (D’lorio et al., 2017; Ciurleo et al., 2018; Lerman
et al., 2019). Several studies also showed the influence of
emotional disturbances on motor skills, in particular on
walking speed and gait initiation reaction time (Avanzino
et al., 2018; Jazaeri et al., 2018). Episodic anxiety has been
associated with motor fluctuations (Chen and Marsh, 2014)

and freezing episodes are highly correlated with the presence
of panic disorders (Lauterbach et al., 2003).

PD patients frequently present mild cognitive impairment
(MCI). MCl indicates a syndrome of cognitive decline greater
than expected based on age and the level of education,
however, does not interfere with the ability to perform daily
life activities (Petersen et al, 2014).

This decreased cognitive performance in multiple domains
represents a risk factor for the increase of anxiety and
depression (Corallo et al., 2017; Petkus et al., 2019). It
has been shown that depressive mood affects language
performance in PD patients (Starkstein et al., 1989) .
Numerous language problems manifest in PD, such as vocal
articulation. In particular, PD patients showed dysarthria,
spontaneous speech reduction and verbal fluency deficits (Liu
et al., 2015).

Mood alterations in PD patients are also associated with
a worse response to rehabilitation treatment and a great
functional impairment (Dissanayaka et al., 2015; Schrag
and Taddei, 2017). In addition to the basic pharmacological
treatment, non-pharmacological treatment, such as
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multidisciplinary rehabilitation treatment, is also generally
recommended because it is able to treat both the motor and
non-motor aspects of PD.

Neurorehabilitative training is an important approach to
improve functional status in PD, in particular, multidisciplinary
care program showed positive effect on motor and non-motor
symptoms (Dockx et al., 2016; Biundo et al., 2017; Kaseda et
al., 2017) . In this study, we investigated changes in anxiety
and depressive symptoms and quality of life in PD patients
under multidisciplinary rehabilitative training.

Subjects and Methods

Subjects

One hundred PD patients hospitalized at our
neurorehabilitative unit were admitted to 60 days
hospitalization rehabilitative program; the recruitment time
was between January 2017 and December 2018.

All subjects signed informed consent in accordance with the
Declaration of Helsinki. The study was approved by Istituito
di Ricovero e Cura a Carattere Scientifico (IRCCS) Centro
Neurolesi “Bonino-Pulejo” Ethical Committee (approval No.
6/2016) in June 2016.

Inclusion criteria were: diagnosis of idiopathic PD according
to the UK Brain Bank criteria (Lyons and Pahwa, 2011), Hoehn
and Yahr stages (Hoehn and Yahr, 1996) 2-3 and stable
pharmacological treatment (dopaminergic therapy: dopamine
agonists and Levo-dopa both) in the last 6 weeks. Exclusion
criteria were: atypical Parkinsonisms, PD with dementia
according to Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV) criteria (American Psychiatric Association,
2013); other neurological or psychiatric disorders.

The mean age of included patients was 64.66 + 6.85years, the
mean time of education was 10.33 + 4.45 years, and the mean
disease duration was 7.57 + 3.46) years. The assessments
were performed at the date of admission (TO baseline visit)
and 60 days later (T1).

Anxiety, depression and quality of life evaluations

Motor conditions of PD patients were evaluated by means
of unified Parkinson’s disease rating scale-Part Ill (UPDRS)
(Fahn et al., 1987) The Barthel Index rating scale (Hobart
and Thompson, 2001) was used to measure performance in
activities of daily living and functional independence (ADL).
The neuropsychological evaluation was assessed using
Addenbrooke’s Cognitive Examination-Revised (ACE-R) (Mioshi
et al., 2006), a brief battery that provides evaluation of six
cognitive domains: orientation and attention, memory, verbal
fluency, language and visuospatial ability.

Beck Depression Inventory (BDI-II) and Hamilton Anxiety
Rating Scale (HAM-A) (Hamilton, 1959) were used for
evaluation of depressive and anxiety symptoms, respectively.
Quality of life was evaluated by means of Parkinson’s Disease
Quality of Life Questionnaire (PDQ-39) (Jenkinson et al., 1997).
Speech language was assessed using the Clinical Bedside
Swallowing examinations (Carnaby-Mann and Lenius, 2008)
for dysphagia and Robertson dysarthria profile, clinical—
perceptual methods exploring all components potentially
involved in speech difficulties.

Rehabilitative program

Rehabilitative program included motor, cognitive, and speech
language training. Motor training was based on task-oriented
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exercises; balance exercises and gait training have been
carried out as they improve mobility. The cognitive training
included specific exercises, paper-and-pencil or computerized
tasks oriented to attention/working memory, psychomotor
speed, executive functions, visuo-spatial abilities, and
calculation skills. Speech language training included an
intensive stimulation of speech intensity, exercises to improve
verbal intelligibility, treatment of limitations to swallowing
choking and slowness of chewing. Every day rehabilitative
program was organized according to a predefined scheme:
motor exercises (60 minutes), language exercises (60 minutes),
cognitive exercises (60 minutes). The rehabilitation program
lasted 8 weeks. Rehabilitation also included psychoeducation
intervention once a week (60 minutes) in group setting,
focused on information and explanations about the disease
and the possible effects on patients’ psychological wellbeing.
Four main areas were targeted: disease awareness, adherence
to treatment, detection of motor and non-motor symptoms,
and lifestyle regularity.

Statistical analysis

The Shapiro normality test was used to verify the distribution
of variables. Data that do not follow a normal distribution are
presented in median and first-third quartile.

The Mann-Whitney U test was used to compare clinical
variables between two time points, while correlations
between demographic characteristics and clinical variables
were analyzed by Spearman’s coefficient.

For analysis, we used an open source R3.0 software package
considering a confidence level of 95%, a 5% alpha error and
statistical significance at P < 0.05.

Results

Clinical variables

The Mann-Whitney U test showed significant differences
in almost all clinical variables between TO and T1 (Table 1).
No significant difference was found in cognition (P = 0.82),
sub-item PDQ-39. Moreover, memory, verbal fluency, and
visuospatial abilities, sub-items of ACE-R, remained unchanged
between TO and T1.

Correlations of anxiety, depression and quality of life
withclinical features

UPDRS-IIl scores were significantly positively correlated with
education (r,=0.21, P = 0.03) and BDI-Il scores were negatively
correlated with and disease duration (DD) (r, =-0.28, P = 0.004).
Significant correlations between Barthel Index and education
(r,=-0.19, P=0.06), UPDRS and education (r, = 0.18, P = 0.07),
HAM-A and DD (r,=-0.18, P =0.07) were found.

Predictors

Results in Table 2 showed the significant impact of BDI-II,
HAM-A and UPDRS-III scores on sub-item of PDQ-39. BDI-Il and
HAM-A were significant predictors of mobility, while UPDRS-III
was a significant predictor of communications.

Discussion

Emotional disturbances are frequently observed in PD
patients and aggravate their motor symptoms, thereby
leading to increased disability, high healthcare costs, and poor
quality of life. In some cases, depression and anxiety may
precede the diagnosis of PD; however, the under-recognition
and side effects of the pharmacological management of
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Table 1 | Clinical scores to assess motor, cognition, dysphagic and quality
of life features at the date of admission (TO baseline) and after 60 days (T1)

Table 2 | Backward linear regression: significant predictors on each
subscale of PDQ-39

T0 T1 P-value Dependent variables  Predictors B Stdp  P-value  Adjusted R’
Barthel Index 65(65-75) 85(75-90) <0.001" Mobility BDI-Il 055 022 002 0.05
UPDRS_III 50(40-62) 35(29-48) <0.001" HAM-A  -052 -0.17 0.08
UPDRS 99(86-123)  75(63-92) <0.001” Communications UPDRSIII -0.63 -0.37 <0.001 0.2
ACE-R
. ) ) - BDI-Il: Beck Depression Inventory; HAM-A: Hamilton Anxiety Rating Scale;

Attention and Orientation 16(13-18) 18(16-18) <0.001 PDQ-39: Parkinson’s Disease Questionnaire; Std B: standardized regression

Memory 17(12-22) 17(12-22) - coeffjcﬁent; UPDRS-III: Unified Parkinson's disease rating scale; B: regression

Verbal fluency 9(7-12) 9(7-12) - coefficient.

Language 23(19-25) 24(22-25) <0.001"

Visuospatial abilities 11(8-13) 11(8-13) - strategies resulted in reinforcement of attention in patients

TOT 81(74-88) 82(75-90) 0.004 that learned to better manage their disease and enhance
MMSE 27(25-28) 28(26-30) <0.001" empowerment skills also using compensatory strategies or
BDI-II 24(18-29) 15(12-21) <0.001" external cues. The improvement of symptoms was associated
HAM-A 21(17-27) 14(10-18) <0.001" with a mood increase and subjective sense of well-being.
Dysarthria 216(192-245) 240(213-255) <0.001" Moreover, the participation in the psychoeducational groups
BEDSIDE SWALLOW 8(8-9) 8(8-8) <0.001" decreased the level of self-stigma and improved perception of
WATER SWALLOW TEST_STEP1 8(8-8) 8(8-8) 0.0001" quality of life.
\;\SA(IE;SWALLOW TEST_STEP2 5(5-5) >(5-9) 0.003 This study has several limitations that should be considered.

e - First, the sample size is small, and the important data must
Mobility 50(30-75) 35(29.2-50) < 0.001 o . .

O o - be addressed by studies involving a larger sample size.
Activities of daily living 45(25-65) 41(25-50) 0.0005 . X

, , - Second, we cannot determine whether the benefit from the
Emotional well being 50(29-58) 37(25-50) <0.001 A . . .

, - rehabilitative treatment was maintained for a long time after
Stigma 54(25-68) 25(15-43) <0.001 ; : . )

! o discharge. Further studies with a larger population and a
Social support 25(0-52) 20(0-35) 0.0007 longer-term follow-up can allow us to confirm these results
Cognitions 37(18-50) 35(25-50) 0.820 g P ’
Communication 25(9-50) 25(8-33) 0.007" C lusi
Bodily discomfort 42(25-50) 33(25-50) <0.001" onclusion . . .

Although traditionally considered a pure motor disorder, PD is
Data are expressed as median (I-Ill quartile). *P < 0.01, **P < 0.001 (Mann- increasingly recognized as a complex disease process. Anxiety

Whitney U test). ACE-R: Addenbrooke’s Cognitive Evaluation-Revised; BDI-
II: Beck Depression Inventory; HAM-A: Hamilton Anxiety Rating Scale; I: First
quartile; Ill: third quartile; MMSE: Mini Mental State Examination; PDQ-39:
Parkinson Disease Questionnaire-39; UPDRS: Unified Parkinson Disease Rating
Scale. “~”: In memory, verbal fluency, and visuospatial abilities, the median
was the same at TO and T1, so the P-value cannot be calculated.

psychopathologic symptoms in the PD population are
considerable. Mood alterations in PD may be a consequence
of interactions between the neurodegeneration of
neurochemical pathways involved with regulating depression
and anxiety, in particular of the specific loss of dopaminergic
and noradrenergic innervation in the limbic system (Wee
et al., 2016). In addition, mood disorders could onset as a
psychological response to the physical symptoms and side
effects of dopaminergic treatments (Pachana et al., 2013).
Anxiety or depressive symptoms have important clinical
implications; their recognition and correct management are
essential in the rehabilitative training. A multidisciplinary
approach has been frequently proposed for rehabilitation
both in motor and in non-motor symptoms in PD (Ellis et al.,
2008; van der Marck et al., 2013; Ferrazzoli et al., 2018). The
important effect of high intensity multidisciplinary treatment
on motor symptoms severity, physical function and quality
of life persist also after 1 year (Abbruzzese et al., 2016) . In
addition, rehabilitation treatment demonstrated some efficacy
against cognitive decline in PD patients (Diez-Cirarda et al.,
2018).

Our findings showed improvements in functional status in
patients following specialized multidisciplinary rehabilitation.
In our patients, the items which showed a remarkable
improvement were those related to motor function, balance
and gait. After rehabilitative treatment, patients showed
improvements in attention and language performance,
especially in prosody and vocal articulation. Cognitive

and depression are the most common non-motor symptoms
in PD with a potential negative impact on motor disability
and quality of life. Multidisciplinary rehabilitative training has
potential to improve PD management.
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