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Abstract

Depression and anxiety disorders have a substantial impact on the quality of life, the functioning 

and mortality of older adults with Parkinson’s disease (PD). The purpose of this systematic review 

was to examine the factors associated with the prevalence of depression and anxiety disorders 

among individuals with PD aged 60 years and older. Following a literature search in PubMed, 

PsycINFO, CINAHL, and EMBASE, 5 articles met the inclusion criteria (adults aged 60 years and 

older, individuals with PD, and with depression and anxiety disorders, and English-language peer 

reviewed articles) and were included in this review. These studies were conducted in the U.S 

(n=3), in Italy (n=1) and the U.K (n=1). Findings indicated that autonomic symptoms, motor 

fluctuations, severity and frequency of symptoms, staging of the disease, and PD onset and 

duration were associated with the prevalence of depression and anxiety disorders among older 

adults suffering from PD. Despite the limited number of studies included in the review, depression 

and anxiety disorders are often unrecognized and untreated and the comorbidity greatly 

exacerbates PD symptoms. The identification of factors associated with the development of 

depression and anxiety disorders could help in designing preventive interventions that would 

decrease the risk and burden of depression and anxiety disorders among older adults with PD.
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Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder associated with high prevalence of 

neuropsychiatric features, which are disabling and often have an adverse impact over the 

course of the disease [1]. Depression and anxiety disorders are common neuropsychiatric 

syndromes among individuals with PD [2], with a prevalence ranging from 26% to 65% [3], 

[4], and [5]. Depression and anxiety disorders contribute to PD motor symptoms, motor 

complications, gait difficulties, freezing episodes, on-off fluctuations, cognitive impairment, 

disability, worsening quality of life and poor self-perceived health status [6], [7], [4], and 

[5]. Many studies have solely focused on the impact of depression in individuals with PD 

while overlooking the role of anxiety disorders [5]. According to Yamanishi et al. [5], and 

Quelhas & Costa [8], anxiety disorders, more so than depression, have a greater impact on 

the quality of life in PD. Recognizing that depression and anxiety disorders commonly co-

occur in PD is essential since both conditions have been associated with negative PD health 

outcomes and increased mortality [9].

The literature on factors involved in the occurrence of depressive and anxiety disorders 

among older adults with PD is mixed and lacking with no consensus on which factors are 

the most important. Nègre-Pagès et al. [10] found that the factors most strongly related to 

anxiety symptoms in PD patients were female gender, younger age, and the presence of 

depressive symptoms. However, Quelhas & Costa [8] did not find any significant 

association between depression and anxiety disorders and demographic features, such as age 

and sex, or clinical features of PD, such as severity of motor symptoms or degree of 

disability. Other risk factors have also been mentioned in the literature relative to the 

development of depression and anxiety disorders among individuals with PD, including 

disease severity, impaired cognition, and older age, as well as social and personal factors 

[11]. Furthermore, two conflicting hypotheses have been suggested to explain the 

coexistence of depression and anxiety disorders in PD. One of the hypotheses indicated that 

there might be a common pathophysiological mechanism shared by depression and anxiety 

disorders since both conditions frequently co-occur, whereas the second hypothesis asserted 

that both conditions might have different mechanisms since they are not linked to the same 

PD features [12].

Given the difficulties in determining the factors associated with the co-occurrence of 

depression and anxiety disorders among older adults with PD, a model has been proposed 

(Figure 1) as a conceptual framework to outline a range of potential factors that may be 

involved in the development of depression and anxiety disorders in this population, as well 

as the possible outcomes resulting from the comorbidity of depression and anxiety disorders 

in PD. The development of depression and anxiety disorders may be triggered by various 

factors such as biological factors (comorbidity with another chronic illness, motor symptoms 

of PD), psychosocial factors (lack of social support, past psychiatric history, stressful life 

events, poor coping mechanisms), and personality types as well. The presence of depression 

and anxiety disorders in PD may lead to social isolation, reduced involvement in day-to-day 

activities, disruption in family relationships, increased motor fluctuations, sleep disturbances 

and mortality, and lower life expectancy and quality of life. The outcomes could in turn 
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impact the disorders by exacerbating depression and anxiety symptoms, which may lead to a 

deterioration of PD condition.

Despite the growth of research dedicated to the non-motor symptomatology of PD, literature 

focused on the comorbidity between depression and anxiety disorders among older adults 

with PD remains sparse. Depression and anxiety disorders are the most common causes of 

psychosocial and functional impairment in late life; however, they are often undetected and 

untreated in older adults [13] and [14]. The difficulties in diagnosing these disorders are 

related not only to the atypical presentation of clinical features but also to the frequent 

presence of several medical disorders [15] and [16] including but not limited to PD. 

According to Pachana et al. [5], depression and anxiety disorders are frequently under-

recognized and under-treated in PD, possibly due to clinical attention being focused mainly 

on motor symptoms of the disease, which may mask the psychiatric aspects of PD. 

Additional barriers to the recognition and treatment, highlighted in the literature, include the 

overlapping of the depression and anxiety symptoms with PD features [1], as well as social 

barriers like stigma.

The purpose of this review was to examine the literature in order to capture both the most 

common and distinguishing factors associated with the co-occurrence of depression and 

anxiety disorders among older adults with PD. Identifying the factors involved in the 

comorbidity of depression and anxiety disorders will help optimize the level of care of older 

adults with PD and improve their quality of life through appropriate and timely recognition 

and treatment of these disorders, or prevention.

Methods

A systematic review of research-based literature cataloged in PubMed, PsycINFO, 

CINAHL, and EMBASE was performed to identify the articles assessing the factors 

associated with depression and anxiety disorders among older adults, 60 years and older, 

suffering from PD. In addition, the reference lists of included studies as well as previous 

review studies were examined for inclusion of additional studies. The review was carried out 

from January 25 to March, 31 2013 and included the following subject terms and key words: 

‘Parkinson’s Disease’, ‘Paralysis Agitans’, ‘anxiety disorder’, ‘anxiety neuroses’, 

‘depressive disorder’, ‘depression’, ‘aged’, ‘elderly’, ‘risk factors’ to help identify the most 

pertinent literature (Cf. appendix which provides full search terms and strategies).

English language peer-reviewed studies analyzing factors associated with the manifestation 

of depression and anxiety disorders symptoms in older adults (aged 60 years and older) with 

a confirmed diagnosis of PD were included. Articles were excluded if they considered 

anxiety and depression disorders separately, if they were focused on therapeutic 

interventions and management of the disorders, or if they included other psychiatric and 

neurodegenerative disorders that could influence the presentation of depression and anxiety 

disorders in the research population.

Inclusion and exclusion criteria applied to obtain the relevant articles are presented in Table 

1. The electronic database searches identified 332 possible studies that were refined through 
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the search process. Figure 1 outlines the full process for the selection of articles based on the 

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) statement 

[28]. In all, 125 articles were excluded based on the non-relevance of their titles and 

abstracts to the present review. After application of the inclusion and exclusion criteria and 

after removing duplicates, five studies were included in this review.

Results

From the literature search, a total of 339 articles were identified using various search 

strategies with 28 in Embase, 26 in CINAHL, 111 in PsycINFO, and 174 in PubMed. An 

analysis and hand searching were performed to identify eligible papers based on the 

inclusion and exclusion criteria. Despite the small number of articles that met the inclusion 

and exclusion criteria, conducted in the USA (n=3), Italy (n=1) and the UK (n=1), the 

studies displayed considerable heterogeneity in terms of participants characteristics, 

measurement tools and methods of analysis. Findings of the review are summarized based 

on the measures used (Table 2) and also based on the associated factors (Table 3).

Study designs

The majority of the studies were case control studies focused on community-dwelling older 

adults with a confirmed diagnosis of PD and who were treated in Movement disorders 

clinics. The mean age of participants ranged from 63 years [17] to 68 years [18]. The sample 

sizes varied from 63 to 314 participants including the comparison groups.

Measures of psychological outcomes

Although the main outcomes of the studies were depression and anxiety disorders, the 

authors used different outcome measurement scales, composed of patient-rated and 

clinician-administered symptoms rating scales (Table 2). To confirm the classification of 

depression and anxiety disorders based on the measures mentioned in Table 2, formal 

psychiatric evaluation of the study participants was carried out in two studies using the 

Diagnostic and Statistical Manual (DSM) diagnostic criteria [20] and [17].

Measures of Parkinson’s disease

Four of the five studies assessed either motor symptoms severity or staging of PD using 

standard scales such as the Unified Parkinson’s Disease Rating Scale (UPDRS) – part III 

[19] and [17] and the Hoehn and Yahr (H/Y) [18], [20] and [17] respectively, while the 

Northwestern disability scale [18] was used to assess disability in activities of daily living 

(Table 2). However, the authors did not consistently report the scales preventing comparison 

between studies, and Henderson et al. [7] did not use any of these PD measures since his 

study design was based on self-report questionnaires.

Other measures

Prior to the enrollment, subjects in four of the studies were evaluated using different 

cognitive tests to screen for cognitive impairment [19], [20], [18] and [17] (Table 2).
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Factors associated with depression and anxiety disorders

Factors related to the development of depression and anxiety disorders among older adults 

with PD were examined in this review (Table 3). Laterality of motor symptomatology was 

examined in two studies, [19] and [17]; however no significant association was found 

between the laterality of motor symptoms and the prevalence of depression and anxiety 

disorders among PD subjects. Moreover, no significant association was observed between 

akinetic rigid and tremor dominant PD symptoms and the prevalence of depression and 

anxiety disorders [17]. However, motor fluctuations were found to be associated with 

increased likelihood of depression and anxiety in self-reports [7]. While no association was 

observed between the severity of the disease and the prevalence of depression and anxiety 

disorders in Nuti et al. [17], Henderson et al. [7] and Menza et al. [20] found significant 

correlations with the severity of motor symptoms, H/Y stage of PD and the frequency of 

depression and anxiety disorders. PD onset, before age 60, was associated with increased 

prevalence of depression and anxiety symptoms in Henderson et al. [7] but no such 

association was found in Nuti et al. [17]. Also, no correlations were found between PD 

duration and depression and anxiety disorders in one study [17], whereas a positive 

association was observed between the duration of the disease and the development of 

depression and anxiety disorders in Foster et al. [19]. Antiparkinsonian therapy was not 

correlated with the prevalence of depression and anxiety disorders [20] and [17], but 

autonomic symptoms were associated with depression and anxiety disorders [18].

Discussion

The literature evaluating the factors associated with the co-occurrence of depression and 

anxiety disorders among older adults with PD remains relatively limited. Our systematic 

review identified five studies meeting the inclusion criteria with a study population 

comprised of participants with a mean duration of PD varying from 5.27 years to 9.7 years. 

Four studies used a case-control design study while one study used an empirical study 

design with self-report questionnaires. The main outcome of the studies was based on the 

prevalence of depression and anxiety disorders. The results obtained regarding the 

association between influencing factors and the presence of depression and anxiety disorders 

in PD were mixed, which may be due to a combination of study factors including but not 

limited to the different assessment tools used, the statistical methods used, the type of study 

conducted, the sample size of the subjects, and the various PD measures utilized.. However, 

a general consistency in the data across studies was that variables related to PD, rather than 

demographics or pharmacologic treatments for PD, were associated with the presence of 

depression and anxiety disorders.

The analysis revealed that there was a significant association between autonomic symptoms, 

motor fluctuations, severity and frequency of motor symptoms, H/Y stage of the disease, age 

at PD onset and PD duration and the prevalence of depression and anxiety disorders among 

older adults with PD (Table 3). Not all studies reported each factor involved; one study 

addressed six factors out of seven [17] while another study addressed one out of seven 

factors [18]. Some studies have indicated that depression and anxiety disorders were 

associated with increased severity of the illness [21] and [12], younger PD onset age [21], 
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[12], and [22] and longer disease duration [21] and [22], which support our analysis. Also, 

depression and anxiety disorders were found to be positively related to motor fluctuations 

and H/Y stage [6], [5], [23] and [24], which support the findings of our review. In addition, 

Verbaan et al. [25] reported that severe autonomic symptoms were associated with 

depression and psychiatric complications. Berrios et al. [18] suggested that anxiety and 

depressive disorders might be a proxy or “phenocopy” of autonomic dysfunction known to 

occur in PD, suggesting a shared or overlapping pathological basis. The possibility that there 

may be a shared pathological basis between PD and depression and anxiety disorders has 

growing support from many studies. The most persuasive include epidemiologic studies that 

show depression and anxiety are risk factors for PD [29], [30], [31] and [32]; pathology 

studies by Braak et al. [33] that demonstrate brain nuclei known to be involved in the 

production of dopamine, serotonin, and norepinephrine - the main chemical targets for 

pharmacological treatments of anxiety and depression - are systematically affected as PD 

progresses; and in vivo functional neuroimaging studies that show deficits in these same 

chemical pathways in subjects with PD [34] and [35]. Therefore, the findings in this review 

of an association between PD severity, motor fluctuations, and depression and anxiety 

disorders could be a consequence of a shared pathological process.

The measurement tools used to assess the outcome of interest were diverse (n=10) for 

depression and anxiety combined (Table 2). The scales used for assessing anxiety as well as 

depression yielded different results, and the discrepancy may be due to the fact that the 

scales measured different symptoms of the disorders and have different cut-off values. 

However, most of the anxiety measurement scales used in the studies are considered 

appropriate [26] for the screening of anxiety in the PD population by Lentjeens et al. [26], 

and in many recent studies, the State –Trait Anxiety Inventory (STAI) has been found as a 

useful screening assessment for both transient and ongoing anxiety in individuals with PD 

[5]. The scales used in the studies to measure depression among individuals with PD, 

particularly the Beck Depression Inventory (BDI-II) and Geriatric Depression Scale (GDS), 

have been found to be reliable and suitable scales in the context of PD [5], [21] and [36]. 

However, the measurement of depression and anxiety disorders using questionnaires [7] can 

be difficult as many standardized questionnaires contain questions that overlap with features 

of PD. In addition, there is also an overlapping content between depression and anxiety 

scales [5]. For these reasons, specific tools should be used to assess for depression and 

anxiety disorders in older adults with PD [9].

Furthermore, the studies in the review have used different methods of statistical analysis to 

assess the association between physiological factors and depression and anxiety disorders 

among older adults with PD, including logistic regression [17], correlational analyses [19], 

[7] and [20], Mann-Whitney test analysis [18], and ANOVA [7], and reported different 

magnitude of the association with different interpretations of the results. While the statistical 

tests used were appropriate for the designs of the studies, the differences in methodology 

and interpretations prevent direct comparison between studies..

Similarly, the reviewed studies used different control and comparison groups (Table 2), 

which were dependent on specific study questions and hypotheses and may not be free from 

selection bias. The differences observed between the study and comparison groups may be 
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related to the fact that eligibility criteria of the studies were not uniformly applied across the 

groups, which could distort the association between the studied factors and the prevalence of 

depression and anxiety disorders. In some cases the participants in the control groups may 

be less likely to be exposed to the factors studied than the participants in the study groups. 

For instance, in Berrios et al. [18], the control subjects, the healthy volunteers from the 

Medical Research Center, may be less prone to have autonomic symptoms compared to PD 

patients, which could distort the association between autonomic failure and depression and 

anxiety disorders since there may be a difference in the level of exposure between the two 

groups. Therefore, further studies on depression and anxiety disorders in PD using a 

population based study design or a national registry may be needed.

Variability in methods used could influence the generalizability of the studies. The results of 

the studies included in the review may not be generalizable because the sample sizes may 

not be representative of the PD population or of the non-PD population; patients who did not 

participate in the studies may have different characteristics compared to those who 

participated in the studies. Non-participants were likely to be sicker with declined function 

and worsening PD symptoms or greater PD severity than the subjects who took part in the 

studies. The samples were clinic-based samples, which may also create a bias; in clinic-

based samples, it is not known whether the clinic attendance has any association with the 

factor being studied. The context of care may be different between clinics and the type of 

patients may also differ between clinics. The accessibility of care may vary between 

participants; probably participants from the clinics had different sociodemographic 

characteristics compared to PD individuals living in the communities. The limitation of the 

applicability of the studies is also related to the variability between countries because of the 

differences in the healthcare systems while taking into account the types of patients they are 

dealing with. Moreover, Henderson et al. [7] used self-report questionnaires that are subject 

to recall bias as well as reporting bias leading to a misclassification; PD patients may be 

misclassified as being more exposed to some factors than the participants in the control 

group or they may be more likely to report symptoms of depression and anxiety disorders 

than the control group.

The studies have also used diverse PD measures to assess PD severity and staging and motor 

symptoms (Table 2). Only Nuti et al. [17] differentiated between patients with and without 

on-off fluctuations, which is known to be a significant contributor to depression and anxiety 

disorders in PD [27]. The use of different PD measurement scales may have a differential 

impact on the relationship between the associated factors and the development of depression 

and anxiety in PD.

Our review highlights the scarcity of research on depression and anxiety disorders among 

older adults with PD. Moreover, the association of PD features with depression and anxiety 

disorders identified in this review is consistent with previous research that suggests an 

overlap in pathological features and neurochemical changes between disorders. Despite the 

challenges in identifying risk factors for depression and anxiety disorders in PD due to the 

complex interaction between disorders, opportunities exist for prevention. It is clear that 

depression and anxiety disorders co-occur commonly in older adults with PD and may occur 

at any stage of the illness. Up to 40% of individuals with PD suffer from anxiety disorders, 
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which frequently coexist with depression [11]. Yet, depression and anxiety disorders among 

patients with PD are most often unrecognized and inadequately treated. Depression and 

anxiety are not identified in 50% of consultations on patients with PD done by neurologists: 

psychiatric symptoms may be missed when clinicians’ priorities are directed towards motor 

impairment [12]. PD patients may also be reluctant to report psychological symptoms, 

which in turn may contribute to the reduced diagnosis of depression and anxiety disorders in 

this population [12]. The co-occurrence of depression and anxiety disorders adversely 

affects the course of the disease, and leads to poor health related quality of life and increased 

mortality [9]. An awareness of the multiple factors associated with depression and anxiety 

disorders among older adults with PD could help in determining where and how to 

intervene, and to promote discussion about depression and anxiety disorders with 

individuals suffering from PD who may be at risk.
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Appendix

Search Terms

Concept 1: Parkinson’s Disease

PubMed

Search terms: (Parkinson's Disease[MeSH Terms]) OR Parkinson Disease[Title/Abstract]) 

OR Paralysis Agitans[Title/Abstract])

PsycINFO

Search terms: (DE "Parkinson's Disease")

CINAHL

Search terms: (DE "Parkinson's Disease")

Concept 2: Anxiety Disorders

PubMed

Search terms: (anxiety disorders[MeSH Terms]) OR anxiety disorder[Title/Abstract]) OR 

anxiety neuroses[Title/Abstract]) OR anxiety states[Title/Abstract]) OR anxiety state[Title/

Abstract]) OR neurotic anxiety state[Title/Abstract]) OR neurotic anxiety states[Title/

Abstract])

PsycINFO
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Search terms: (DE "Anxiety Disorders" OR DE "Acute Stress Disorder" OR DE "Castration 

Anxiety" OR DE "Death Anxiety" OR DE "Generalized Anxiety Disorder" OR DE 

"Obsessive Compulsive Disorder" OR DE "Panic Disorder" OR DE "Phobias" OR DE 

"Posttraumatic Stress Disorder" OR DE "Separation Anxiety")

CINAHL

Search terms: (DE "Anxiety Disorders" OR DE "Acute Stress Disorder" OR DE "Castration 

Anxiety" OR DE "Death Anxiety" OR DE "Generalized Anxiety Disorder" OR DE 

"Obsessive Compulsive Disorder" OR DE "Panic Disorder" OR DE "Phobias" OR DE 

"Posttraumatic Stress Disorder" OR DE "Separation Anxiety")

Concept 3: Depressive disorders

PubMed

Search terms: (depressive disorders[MeSH Terms]) OR depressive disorder[Title/Abstract]) 

OR depression[Title/Abstract]) OR depressions[Title/Abstract]) OR melancholia[Title/

Abstract]) OR melancholias[Title/Abstract]) OR endogenous depression[Title/Abstract]) OR 

depressive neuroses[Title/Abstract]) OR depressive syndrome[Title/Abstract]) OR 

depressive syndromes[Title/Abstract]) OR neurotic depression[Title/Abstract]) OR neurotic 

depressions[Title/Abstract]) OR unipolar depression[Title/Abstract]) OR unipolar 

depressions[Title/Abstract])

PsycINFO

Search terms: (DE "Major Depression" OR DE "Anaclitic Depression" OR DE "Dysthymic 

Disorder" OR DE "Endogenous Depression" OR DE "Postpartum Depression" OR DE 

"Reactive Depression" OR DE "Recurrent Depression" OR DE "Treatment Resistant 

Depression")

CINAHL

Search terms: DE "Major Depression" OR DE "Anaclitic Depression" OR DE "Dysthymic 

Disorder" OR DE "Endogenous Depression" OR DE "Postpartum Depression" OR DE 

"Reactive Depression" OR DE "Recurrent Depression" OR DE "Treatment Resistant 

Depression"

Concept 4: Risk factors

PubMed

Search terms: (risk factors[MeSH Terms]) OR risk factor[Title/Abstract])

PsycINFO

Search terms: (DE "Risk Factors" OR DE "Predisposition" OR DE "Protective Factors" OR 

DE "Psychosocial Factors" OR DE "Risk Assessment" OR DE "Sociocultural Factors")
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CINAHL

Search terms: DE "Risk Factors" OR DE "Predisposition" OR DE "Protective Factors" OR 

DE "Psychosocial Factors" OR DE "Risk Assessment" OR DE "Sociocultural Factors"

Concept 6: Older adults

PubMed

Search terms: (Aged[MeSH Terms]) OR elderly[Title/Abstract]

PsycINFO

Search terms: DE "Aging" OR DE "Aging in Place" OR DE "Physiological Aging"

CINAHL

Search terms

DE "Aging" OR DE "Aging in Place" OR DE "Physiological Aging"

EMBASE

Search terms: (“Parkinson disease” AND “Anxiety Disorders” AND “Depressive 

Disorders”)

Search strategies

PubMed

Concept 1 AND Concept 2 AND Concept 3 => 103 articles

Concept 1 AND Concept 2 AND Concept 3 AND Concept 4 => 11 articles

Concept 1 AND Concept 2 AND Concept 3 AND Concept 6 => 53 articles

Concept 1 AND Concept 2 AND Concept 3 AND Concept 4 AND Concept 6 => 7 articles

PsycINFO

Concept 1 AND Concept 2 => 82 results

Concept 1 AND Concept 2 AND Concept 3 => 27 articles

Concept 1 AND Concept 2 AND Concept 3 AND Concept 4 => 2 articles

Concept 1 AND Concept 2 AND Concept 3 AND Concept 4 AND Concept 6 => 0 article

CINAHL

Concept 1 AND Concept 2 => 20 results
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Concept 1 AND Concept 3 => 4 articles

Concept 1 AND Concept 2 AND Concept 3 => 1 article

Concept 1 AND Concept 2 AND Concept 4 => 1 article

Concept 1 AND Concept 2 AND Concept 3 AND Concept 4 AND Concept 6 => 0 article

EMBASE

(“Parkinson disease” AND “Anxiety Disorders” AND “Depressive Disorders”) => 28 

articles
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Figure 1. 
Conceptual framework for older adults with Parkinson’s disease: Probable factors and 

outcomes
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Figure 2. 
Flow diagram based on PRISMA statement
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Table 1

Literature search - Inclusion and exclusion criteria

Inclusion Criteria Exclusion Criteria

Adults aged 60 years and older
Individuals with Parkinson’s Disease, 
and with anxiety and depressive 
disorders
English-language peer reviewed articles 
only

Books, review articles, non published articles, editorials, (n=37)
Case studies and studies with sample size less than 20 participants, (n=7)
Studies with onset of depression and anxiety disorders before and after treatment, (n=5)
Articles focused on anxiety exclusively, (n=25)
Articles focused on depression exclusively, (n=17)
Studies focused on therapies, interventions and management of depression and anxiety and/or on 
disorders scales, (n=51)
Articles taking into account other psychiatric disorders and/or other neurodegenerative disorders 
(n=42)
Articles on families/caregivers (n=5)
Articles in other languages (n=13)
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Table 3

Summary of Findings by Psychosocial and Clinical Factors

Author Study Design,
Country

Subjects Strength of Association

LATERALITY OF MOTOR SYMPTOMS

Nuti et al (2004) Quantitative case
control study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between laterality of motor signs 
and the prevalence of mood and anxiety disorders

Foster et al (2011) Case control study
USA

Patients of the 
Movement Disorders 
Center

Patients of the Movement Disorders Center

CLINICAL FEATURES

Nuti et al (2004) Quantitative case control 
study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between PD clinical features 
(akinetic rigid vs. tremor dominant) and the prevalence of 
mood and anxiety disorders

Henderson et al 
(1992)

Empirical study with self 
report questionnaire
USA

Community –dwelling 
older adults

Motor fluctuations associated with increase likelihood of 
depression and anxiety self report
Association found between motor state and depression and 
anxiety disorders (r= 0.56, p<0.001)

SEVERITY OF PD

Nuti et al (2004) Quantitative case control 
study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between the severity of the 
disease and the prevalence of mood and anxiety disorders

Menza et al (1993) Case control study
USA

Outpatients of the 
Movement Disorders 
Clinic

Significant correlations were found between RDRS-2 and 
GDS (r= 0.48, p<0.01), Zung (r= 0.59, p<0.001), and SAS 
(r= 0.50, p<0.001)
Correlation found between H/Y and SAS (r= 0.36, p<0.05), 
GDS (r= 0.41, p<0.01), and Zung (r= 0.39, p<0.01)

Henderson et al 
(1992)

Empirical study with self 
report questionnaire
USA

Community –dwelling 
older adults

Association found between frequency of symptoms and 
depression and anxiety disorders (r= 0.66, p<0.0001)

PD ONSET

Nuti et al (2004) Quantitative case control 
study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between age of PD onset and the 
prevalence of mood and anxiety disorders

Henderson et al 
(1992)

Empirical study with self 
report questionnaire
USA

Community –dwelling 
older adults

Association found between PD onset and depression and 
anxiety disorders (r= 0.74, p<0.001)

PD DURATION

Nuti et al (2004) Quantitative case control 
study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between disease duration and the 
prevalence of mood and anxiety disorders

Foster et al (2011) Case control study
USA

Patients of the 
Movement Disorders 
Center

Significant positive correlations between PD duration and 
severity of depressive and anxiety symptoms [GDS 
(r=0.496, p=0.002), BDI-II (r=0.439, p=0.006) and the 
STAIS (r=0.417, p=0.009)] among RHO patients

ANTIPARKINSON THERAPY
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Author Study Design,
Country

Subjects Strength of Association

Nuti et al (2004) Quantitative case control 
study
Italy

Outpatients of the 
Movement Disorders 
Unit

No correlation was found between PD pharmacological 
therapy and the prevalence of mood and anxiety disorders

Menza et al (1993) Case control study
USA

Outpatients of the 
Movement Disorders 
Clinic

No significant association was found between anti- 
Parkinson medications and depression and anxiety disorders

AUTONOMIC SYMPTOMS

Berrios et al (1995) Prospective case control 
study
Great Britain

Subjects from the 
University of Cambridge 
Department of 
Psychiatry Parkinson’s 
Disease Project 
Database

Significant correlations were found between autonomic 
symptoms and depression (HRSD, P<0.01) and anxiety 
disorders (HRSA, P<0.01)

Note. BDI-II= Beck Depression Inventory-II; GDS= Geriatric depression scale; HRSA= Hamilton Rating Scales for Anxiety; HRSD= Hamilton 
Rating Scales for Depression; H/Y staging= Hoehn and Yahr staging system; LHO= left hemibody onset of symptoms; RDRS-2=Rapid Disability 
Rating Scale-2; RHO= right hemibody onset of symptoms; SAS= Zung Self-Administered Anxiety Questionnaire; STAI or STAIS= State-Trait 
Anxiety Inventory State; Zung= Zung Depression Questionnaire
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