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AB S TRA C T

Objective: Anxiety is a prominent concern in Parkinson’s disease (PD) that

negatively impacts quality of life, increases functional disability, and compli-

cates clinical management. Atypical presentations of anxiety are under-recog-

nized and inadequately treated in patients with PD, compromising global PD

care. Methods: This systematic review focuses on the prevalence, symptomol-

ogy and clinical correlates of atypical presentations of PD-related anxiety fol-

lowing PRISMA guidelines. Results: Of the 60 studies meeting inclusion

criteria, 14 focused on 'Anxiety Not Otherwise Specified (NOS)’ or equivalent,

31 reported on fluctuating anxiety symptoms, and 22 reported on 'Fear of Fall-
ing (FOF)'. Anxiety NOS accounted for a weighted mean prevalence of 14.9%,

fluctuating anxiety for 34.19%, and FOF for 51.5%. These latter two exceeded

the average reported overall prevalence rate of 31% for anxiety disorders in PD.

We identified a diverse array of anxiety symptoms related to motor and non-

motor symptoms of PD, to complications of PD medication (such as “on” and

“off” fluctuations, or both), and, to a lesser extent, to cognitive symptoms.

Conclusion: Atypical anxiety is common, clinically relevant, and heteroge-

neous in nature. A better understanding of the phenomenology, clinical course,

and pathophysiology of varied forms of atypical anxiety in PD is needed to

improve recognition, advance therapeutic development and ultimately opti-

mize quality of life in PD. (Am J Geriatr Psychiatry 2022; 30:1026−1050)
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Highlights

� What is the primary question addressed by this study?
A systematic review was conducted to better define and describe the clinical presentation of atypical anxi-

ety in Parkinson’s disease in order to help improve recognition, advance therapeutic development and ulti-

mately optimize routine PD care.

� What is the main finding of this study?
Across the 60 studies meeting inclusion criteria, estimates of atypical anxiety ranged from 15%−51%. We

identified a diverse array of anxiety symptoms related to motor and non-motor symptoms of PD, to complica-

tions of PD medications (such as “on” and “off” fluctuations), and, to a lesser extent, to cognitive symptoms.
� What is the meaning of the finding?

Atypical anxiety is highly prevalent, clinically relevant, heterogeneous in nature, and a key target for inter-

vention in multidisciplinary PD care.
INTRODUCTION

A nxiety is a prominent non-motor symptom in
Parkinson’s disease (PD) patients, with a global

average prevalence of 31%. 1 The prevalence of anxiety
in PD is three times higher than that in healthy adults
of the same age and in patients with other neurological
diseases.2 On average, 13% of PD patients experience
clinically significant anxiety that does not meet criteria
for anxiety disorder as defined by the Diagnostic and
Statistical Manual (DSM) of Mental Disorders and are
typically classified as having unspecified anxiety
according to the DSM criteria.3 This category was pre-
viously known as 'Anxiety disorder not otherwise
specified' (NOS) in earlier versions of the DSM.

In order to obtain a more complete view of the
spectrum of anxiety in PD, as well as to increase the
recognition of significant anxiety in routine clinical
practice, there is a need to better define and describe
the symptomatology of unspecified anxiety in PD.
Indeed, the 'NOS' or ‘unspecified’ category is not cir-
cumscribed. It is a 'waste category' and an artifact of
the inappropriateness of the DSM to categorize anxiety
in PD. The aim of this systematic review is to examine
the prevalence, symptomatology, and clinical correlates
of atypical presentations of anxiety in PD patients.
METHODS

This systematic review was conducted according
to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.4
Am J Geriatr Psychiatry 30:9, September 2022
The study selection process is summarized in the
PRISMA flow diagram (Fig. 1).

Search Strategy

A systematic review of research-based literature
catalogued in PubMed, CINAHL, EMBASE, Psy-
cINFO and Web of Science was performed. The entire
available time range of databases was used until May
15, 2021. (Title OR Abstract OR Index Terms: (Parkin-
son Disease OR Parkinson)) AND ((Title OR Abstract:
“Anxiety” OR "Anxiety Disorder" OR "Generalized
Anxiety Disorder" OR "Social Anxiety" OR "Social
Phobia" OR "Panic Disorder" OR "Panic Attack" OR
"Fear" OR "Worry" OR "Avoidance" OR "Embarrass-
ment" OR "atypical anxiety" OR (anxiety AND fluctu-
ation) OR (anxiety AND wearing-off)) (see
supplementary material for complete search strategy).
Original articles that had an abstract available and
were written in English were independently screened
by two reviewers (EF and KP). Discrepancies were
resolved by a third reviewer (ND). Articles meeting
the inclusion criteria and not meeting exclusion crite-
ria were selected for review. After duplicates were
removed, the initial search yielded 3,481 papers to be
screened. We also conducted the following additional
search strategies: 1) references cited of all included
studies, and 2) forward citation chaining using Goo-
gle Scholar for all included studies to find more recent
publications which have cited included studies.

Study Selection

Peer-reviewed studies analyzing the prevalence
and factors associated with Anxiety NOS in persons
1027



FIGURE 1. PRISMA flowchart of study selection.

Phenomenology of Atypical Anxiety Disorders in Parkinson’s Disease:
with confirmed diagnoses of PD and anxiety were
included. Articles were excluded if there was no refer-
ence to anxiety NOS or related concepts, as well as
reviews, book chapters, abstracts only or conference
proceeding and animal models.

Identified records were exported to EndNote for
the removal of ineligible record types (e.g., books,
conference proceedings) and duplicate records based
on the document title, year of publication, and
authors. Remaining titles and abstracts were then
screened using the inclusion and exclusion criteria
(Table 1). Records included during abstract screening
progressed to full-text screening and were then also
bench-marked against the inclusion and exclusion
criteria.
1028
In all, 3,338 articles were excluded due to the non-
relevance of their titles and abstracts. Finally, 27
papers were included in this review after the applica-
tion of inclusion and exclusion criteria to the full-text.
An additional 33 articles were identified through a
further search of references of the selected articles and
forward citation searching as described above. A total
of 60 studies comprised the review.
Quality Assessment

The quality of studies was assessed by adjusting a
modified version of the Quality Assessment of Diag-
nostic Accuracy Studies (QUADAS5 tool, which was
previously used for a review of the prevalence of
Am J Geriatr Psychiatry 30:9, September 2022



TABLE 1. Inclusion and Exclusion Criteria of the Systematic Review

Inclusion Criteria Exclusion Criteria

Article topic relates to Parkinson’s disease and anxiety
Measured and reported at least one of: Anxiety NOS, Anxiety
Not Otherwise Specified, Atypical Anxiety, Subsyndromal
Anxiety, Unspecified Anxiety, persistent anxiety, episodic
anxiety, avoidance anxiety, fluctuations, wearing-off or spe-
cific anxiety disorders not reaching the required number of
symptoms or severity, wearing-off anxiety, fear of falling,
social phobia characterized by shame of visible symptoms

Peer reviewed articles available in English.
Included article types include case studies, caregiver/ family
studies and treatment studies.

Article topic does not related to Parkinson’s disease and anxiety
Article does not make reference to: Anxiety NOS, Anxiety Not Other-
wise Specified, Atypical Anxiety, Subsyndromal Anxiety, Unspecified
Anxiety, persistent anxiety, episodic anxiety, avoidance anxiety, fluc-
tuations, wearing-off or specific anxiety disorders not reaching the
required number of symptoms or severity, wearing-off anxiety, fear
of falling, social phobia characterized by shame of visible symptoms

Articles is not peer-review, not in English. Record type is a review,
book, abstracts only/conference proceedings.
Animal studies

TABLE 2. Modified QUADAS Criteria

Section Item Criteria

A 1 At least 1 of the following should apply for the study
(2 points):
− An entire target population
− Randomly selected sample
− Sample stated to represent the target population

2 At least one of the following (2 points)
− Reasons for non-responders described
− Non-responders described
− Comparison of responders and non-responders
− Comparison of sample and target population

Dissanayaka et al.
anxiety in PD.1 Our modified QUADAS tool com-
prised eight criteria assessing the reliability of each
study (Table 2). The score range was 0−16 points,
with a cut-off value for methodological acceptability
set at >12 points (75% of the total possible score). All
of the articles were reviewed independently by two
researchers (EF and KP), and a discussion and consen-
sus approach was used to resolve discrepancies
between the raters. The criteria and a complete list of
included studies with item-by item quality scores are
provided as supplementary information.
3 Response rate ≥ 90% (2 points)
Response rate 70% to 90% (1 point)
Response rate ≤ 70% (0 points)

B 4 The same mode of data collection should be used for
all subjects (2 points), if not: 1 point

5 − The data have been collected directly from the
patient by means of a validated questionnaire/inter-
view (3 points)
− No validated questionnaire/interview patients (2
points)
− Data have been collected from proxies or retro-
spectively from medical record (1 point).

C General description of the method and results should
include:

6 Description of target population and setting where
patients were found (2 points)

7 Description of stage of disease, sex, age (all 2 points,
1 or 2: 1 point)

8 Final sample size (1 point)
Data Extraction and Analysis

Anxiety NOS, fluctuating anxiety and fear of falling
(FOF) were recorded in combination with the study
aim, sample size and characteristics, country and setting,
study design, identification method of anxiety, anxiety
measures, diagnostic criteria, PD severity measures,
other measures (e.g., depression, cognitive impairment,
quality of life), prevalence, symptomatology, and charac-
teristics (Tables 3-5). Anxiety was evaluated as a pri-
mary or secondary outcome measure. Using the
prevalence, when reported, prevalence rates were calcu-
lated as weighted means across studies, that is, the prev-
alence rate per study was multiplied by the sample size
of that study and then divided by the total sample size
of all studies.

RESULTS

Overall, 53 studies were conducted in outpatient
settings. One study included both inpatients and out-
patients, two studies were conducted in inpatient set-
tings, one was conducted with outpatients via postal
Am J Geriatr Psychiatry 30:9, September 2022
survey and three studies did not explicitly report a
setting. Forty-six studies excluded people with
dementia, and four studies included participants with
dementia, while 10 studies did not report the
1029



TABLE 3. Studies Reporting a Diagnosis of Anxiety NOS (or Equivalent) in Parkinson’s Disease According to Diagnostic Criteria

Study Study Aim Sample Study design

Sample

size

Quality

Score

Cognitive

status

Mean

MMSE/

MoCA score

Anxiety

Measures

Diagnostic

Criteria Prevalence

Disease

Duration

(years)

MDS UPDRS Total

Score

Hoehn &

Yahr

Characteristics /Markers /

Symptomatology

Chen, 20109 Assess anxiety dis-

orders and their

correlates in

Chinese PD

patients

Outpatient

clinic

Cross-

sectional

133 15 MMSE <15
excluded

25.3 (MMSE) CB-SCID-DSM IV CB-SCID-DSM

IV

5.3% - - - Younger age of onset of PD,

severity of depressive symptoms,

and muscle cramps correlated with

anxiety.Anxiety more frequent in

PD patients with “on-off” motor

symptoms, whereby anxiety symp-

toms worsened during the “off”

state

Dissanayaka,

2015 12

Investigate demo-

graphic and PD-

specific factors

associated with

DSM-IV anxiety

disorders in PD

Outpatient

clinic

Cross-

sectional

90 12 MMSE <24
excluded

- MINI-Plus DSM-IV 26.67% - - - Compared to no anxiety: greater anxi-

ety and depression severity, greater

UPDRS-I and UPDRS-IV scores,

younger age of PD onset, poorer

quality of life, more likely to have

current pharmacological treatment

for anxiety or depressive disorder

and lower quality of life

Compared to DSM anxiety: lower

UPDRS Total, UPDRS-I and UPDRS-

II scores, lower depression, and

anxiety severity. less likely to have

a lifetime history of depression,

less likely to have been treated for

anxiety or depression and greater

quality of life

Dissanayaka,

2016 7

Characterize PD-

related anxiety

symptoms

Outpatient

clinic

Cross-

sectional

90 12 MMSE <24
excluded

28.4 (MMSE) MINI-plus

PDAMCQ

DSM-IV 26.7% 6 years for

total sam-

ple -

6.7 years

for NOS

UPDRS total

score 45.3 (15.4)

54.7 (19.0) 42.2

(9.6) (total, DSM,

NOS)

III Motor examina-

tion 24.1 (9.1) 24.2

(10.2) 22.2 (7.6)

(total, DSM, NOS)

Hoehn &

Yahr stag-

ing 2.3

(0.5) 2.5

(0.7) 2.2

(0.4) (total,

DSM, NOS)

Onset after PD diagnosis

PD-related anxiety symptoms

include: psychological distress

resulting from PD diagnosis, stress

or worry, insecurity about future,

worry related to motor symptoms

and wearing-off medication, fear of

losing control of motor/bodily

functions due to disability, social

embarrassment due to motor

symptoms or “off” states, social

withdrawal due to motor symp-

toms or “off” states, frustration or

anger relating to cognitive prob-

lems, agitation, inner unrest, inter-

nal tremor or inability to relax

Ehgoetz

Martens,

2016 10

Evaluate the rela-

tionship

between move-

ment, dopami-

nergic treat-

ment, and gait

in PD

Outpatient

clinic

Cross-

sectional

17 11 3MS (3MS;

scored 0-

100)

PD-GI: 96

(4.5); PD

+GI: 95

(7.0)

STAI - - - UPDRS-III (off): PD

without Gait

Impaired 27 (9.8),

PD with Gait

Impaired 48 (18.5);

UPDRS-III (on): PD-

GI PD without Gait

Impaired 20 (10.5),

PD with Gait

Impaired 34 (18.2)

- Those with gait impairment reported

greater anxiety levels. Higher levels

of anxiety reported in the high

threat, compared to the low threat

condition. Greater levels of anxiety

reported in those with gait

impairment when walking com-

pared to standing in the low threat

environment. Reduced levels of

anxiety reported in the on-state.

(continued on next page)
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TABLE 3. (continued)

Study Study Aim Sample Study design

Sample

size

Quality

Score

Cognitive

status

Mean

MMSE/

MoCA score

Anxiety

Measures

Diagnostic

Criteria Prevalence

Disease

Duration

(years)

MDS UPDRS Total

Score

Hoehn &

Yahr

Characteristics /Markers /

Symptomatology

Fleminger,

1991 86

Compare symp-

toms of PD

patients with

markedly asym-

metric motor

symptoms: RHP

and LHP PD

Outpatient

clinic

Cross-

sectional

17 15 - - PSE PSE 33% 7.2 - - -

Lauterbach,

2004 87

Identify preva-

lence of DSM-III

psychiatric dis-

orders in PD

patients

Outpatient

clinic

Cross-

sectional

28 15 - 50.67

(mMMSE;

scored 0-

57)

DIS DSM-III 21.43% 12.52 26.71 3.25 -

Leentjens,

2011 88

Identify markers

of anxiety disor-

ders in PD

Outpatient

clinic

Cross-

sectional

342 14 MMSE <23
excluded

28.5 (MMSE) MINI

HARS

DSM-IV 11.4% 8.2 8.2a 2 -

Menza,

1993 89

Assess comorbid-

ity of anxiety

and depression

in PD

Outpatient

clinic

Cross-

sectional

42 14 MMSE <24
excluded

27.8 (MMSE) DSM-III-

R SAS

DSM-III-R 2% - - 2.4 -

Pontone,

2009 8

Determine preva-

lence and clini-

cal correlates of

DSM-IV-TR anxi-

ety in PD

patients

Outpatient

clinic

Cross-

sectional

127 14 MMSE <24
excluded

28.1 (MMSE) SCID-DSM-

IV-TR

DSM-IV-TR Current preva-

lence: 25%

Lifetime preva-

lence: 30%

7.9 years

(total sam-

ple, 7.8

nonanxious

and 8.0

anxiety dis-

order)

UPDRS-III = 18.0

(total sample),

18.5 nonaxious sam-

ple, 17.4 (anxiety

disorder)

H-Y stages:

1 = 18

1.5 = 2

2 = 64

2.5 = 23

3 = 14

4 = 5 5 = 1

High comorbidity of anxiety

NOS with depression and

poorer quality of life

Among disorder NOS manifested

as: excessive and recurrent

situational anxiety related to

motor deficits, corresponding to

‘‘wearing off’’ of antiparkinsonian

medications, panic attack-like epi-

sodes, persistent excessive anxiety

and worry that did not meet DSM-

IV-TR criteria for GAD, and combi-

nations of these presentations of

anxiety

Pontone,

2011 13

Determine

whether anxiety

in general or

specific anxiety

subtypes have

independent

effect on health

status in PD

Outpatient

clinic

Cross-

sectional

249 16 MMSE <24
excluded

28.3 (MMSE) SCID-DSM-

IV-TR

DSM-IV-TR 22.09% 8.3 - 2.2 Anxiety disorder

NOS subtypes compared

to no anxiety group:

(1)Anticipatory anxiety:

higher daily levodopa dose

(2) Fluctuation associated

anxiety: higher proportion

female,

younger age of onset, longer

PD duration, higher daily

levodopa dose, greater

complications of therapy

(UPDRS-IV) scores,

poorer quality of life

(higher PDQ-8 scores)

(3) Generalized worry:

poorer global cognition

(higher MMSE scores)

(continued on next page)
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TABLE 3. (continued)

Study Study Aim Sample Study design

Sample

size

Quality

Score

Cognitive

status

Mean

MMSE/

MoCA score

Anxiety

Measures

Diagnostic

Criteria Prevalence

Disease

Duration

(years)

MDS UPDRS Total

Score

Hoehn &

Yahr

Characteristics /Markers /

Symptomatology

Qureshi,

2012 90

Examine co-occur-

ring anxiety and

depression in

veterans with

PD

Male veteran

outpatients

Cross-sec-

tional using

existing

administra-

tive data

273 13 44.69% of

sample

with

dementia

diagnosis

- ICD-9-CM ICD-9-CM 6.59% - - - Greater prevalence in those

with depression (22.6%)

compared to without (1.9%)

Stein,

1990 91

Study the preva-

lence and

importance of

anxiety disor-

ders in patients

with PD

Doesn’t

specify

Cross-

sectional

24 12 MMSE <27
excluded

- SADS-LA

SAS

DSM-III-R 4.17% Without anxi-

ety disor-

ders: 12.7

years; with

anxiety dis-

orders: 7.7

years

- Without anxi-

ety, H-

Y= = 2.9;

with anxi-

ety disor-

ders, H-

Y = 2.7

-

Thordardottir,

2014 6

Understand

participation for

PD patients

with varying dis-

ease severity

Outpatient

clinic

Cross-

sectional

29 11 Dementia

excluded

- Focus groups

discussions

Stress identi-

fied (no

specific

anxiety

measure)

- 11 - - Uncertainty of symptoms

causes distress for those

with moderate to severe PD.

Planning helped individuals

cope with internal (insecurity,

fear of what might happen) and

external stress (demanding envi-

ronments, crowds, or social

gatherings).

Tudoricca,

2009 92

Evaluate anxiety

in PD

Admitted

patients

Cross-

sectional

37 12 MMSE <25
excluded

H&Y stage 1:

28.3

(MMSE)

H&Y stage

2: 27.8

(MMSE)

DSM-IV SAS

HARS

DSM-IV 10.81% - - 1 and 2 Associated with dysthymia and

minor depression

Notes: Dashes indicate no data is available. CB-SCID-DSM IV: Chinese-Bilingual Structured Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; STAI:
State-Trait Anxiety Inventory; HARS: Hamilton Anxiety Rating Scale; SCID-DSM-IV-TR: Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion, Text Revision 93; DSM-III-R: Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised 94; ICD-9-CM: International Classification of Diseases, Ninth Revision, Clinical
Modification 95; PSE: Present State Examination 96; MINI: Mini-International Neuropsychiatric Interview 97; PDAMCQ: Parkinson’s disease Anxiety-Motor Complications Questionnaire 17;
SAS: Zung Self-Rating Anxiety Scale 98; DIS: Diagnostic Interview Schedule 99; SADS-LA: Schedule for Affective Disorders and Schizophrenia-Lifetime Version Modified for the Study of Anxiety
Disorders 100; UPDRS: Movement Disorder Society Unified Parkinson's Disease Rating Scale 101; MMSE: Mini-Mental State Examination 102; mMMSE: Modified Mini-Mental State Examination
103; PDQ-8: 8-item Parkinson’s disease Questionnaire 104; PG-GI: Parkinson’s disease without gait impairment; PD+GI: Parkinson’s disease with gait impairment; 3MS: Modified Mini Mental
State Exam 105; DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition;

a UPDRS III only reported.
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TABLE 4. Studies Reporting Fluctuating Anxiety in Patients with Parkinson’s Disease

Study Study Aim Sample Study design

Sample

size

Quality

Score

Cognitive

status

Mean MMSE/

MoCA score

Anxiety

measures

Anxiety

symptom/

type Prevalence

Disease Duration

(years)

MDS UPDRS Total

Score Hoehn & Yahr

Characteristics/

Markers/

Symptomatology

Broen,

2018 34

Investigate marker pro-

files for proposed anxi-

ety subtypes in PD

Outpatient

clinic

Cross-sectional 311 13 MMSE <23
excluded

28.5 (MMSE) PAS Episodic, per-

sistent and

avoidance

behavior

subtypes

- 9.8 UPDRS II = 12.4

UPDRS III = 24.7

UPDRS IV = 3.6

2.3 Persistent anxiety associ-

ated with: greater depres-

sion scores, history of

anxiety, fewer years of

education, lower MMSE

scores, lower LIADL,

female sex and

complications of therapy

Episodic anxiety associ-

ated with: PD-specific dis-

turbances of activities of

daily

living, complications of

therapy, higher depres-

sion scores, female sex

and a history of anxiety.

Avoidance behavior asso-

ciated with: higher

depression scores, a his-

tory of anxiety,

complications of therapy

and longer disease dura-

tion were associated

with avoidance behavior

Brown,

2011 33

Identify the main

anxiety and

depression related sub-

type(s) in PD and their

associated demo-

graphic and clinical

features

Outpatient

clinic

Cross-sectional 513 12 MMSE ≤24
excluded

27.9 (MMSE) HADS

GMS

Anxiety-related

subtypes

22% had anxi-

ety symp-

tomatology

6.9 26.4a HY1: 12.6%

HY 2 or 3: 80.2%

HY4 or 5: 7.2%

Anxiety predicted by: youn-

ger age, female gender,

younger age of PD

onset, higher LEDD and

greater disability

Combined depression

and anxiety

predicted by: younger

age,

PD onset less than

55 years, greater level of

disability and higher

UPDRS III score

Dissanayaka,

2016 7

Characterize PD-

related anxiety

symptoms

Outpatient

clinic

Cross-sectional 90 12 MMSE <24

excluded

28.4 (MMSE) MINI-plus

PDAMCQ

DSM-IV anxiety

disorder

- 6 years for

total sample -

6.7 years

for NOS

Total MDS-UPDRS

score of 45.3

(15.4) average for

total sample

III Motor exami-

nation 24.1 (9.1)

average for total

sample

2.3 (0.5) average

for total sample

PD-related anxiety symp-

toms included worry

related to motor symp-

toms and wearing-off

medication, social embar-

rassment due to “off”

states, and social with-

drawal due to “off” states

Ehgoetz

Martens,

2016 10

Evaluate the relationship

between movement,

dopaminergic treat-

ment, and gait in PD

Outpatient

clinic

Cross-sectional 17 11 3MS (3MS;

scored 0-

100)

PD-GI: 96

(4.5); PD

+GI: 95

(7.0)

STAI - - - UPDRS-III (off): PD

without GI 27

(9.8), PD with GI

48 (18.5); UPDRS-

III (on): PD-GI PD

without GI 20

(10.5), PD with

GI 34 (18.2)

- Reduced levels of anxiety

reported in the on-state.

(continued on next page)
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TABLE 4. (continued)

Study Study Aim Sample Study design

Sample

size

Quality

Score

Cognitive

status

Mean MMSE/

MoCA score

Anxiety

measures

Anxiety

symptom/

type Prevalence

Disease Duration

(years)

MDS UPDRS Total

Score Hoehn & Yahr

Characteristics/

Markers/

Symptomatology

depression

group: 28.3

Persistent

and episodic

anxiety with

depression

group: 28.2

depression

47% persis-

tent anxiety

with depres-

sion

scores.

Persistent anxiety and

depression symptoms

were associated.

Storch,

2013 25

Evaluate frequency,

severity, and correla-

tion of non-motor

symptoms with motor

complications in fluc-

tuating PD

Outpatient

clinic

Cross-sectional 100 16 MMSE ≤23
excluded

- VAS Nonmotor

fluctuations

- 11.3 UPDRS I = 2.9,

UPDRS II = 14.5,

UPDRS III = 19.1,

UPDRS IV = 7.2,

H-Y = 2.7

- Anxiety fluctuations were

associated with motor

fluctuations, whereby

more frequent and severe

symptoms were reported

in the “off” state

Anxiety had a negative

impact on HRQoL

Vazquez,

1993 18

Detect the presence

and frequency of

“panic-disorder like

states” in patients with

complicated PD, and

their relation to other

clinical, epidemiologi-

cal, and pharmacologi-

cal parameters, and

most particularly to

levodopa use

Outpatient

and

admitted

Cross-sectional 31 10 - - HDS

HAS

“Panic attacks”

complica-

tion of

levodopa

90.3% had

“panic

attacks”

associated

with “off”

state

- 30.6a 3 PA related to standing/gait

troubles, depression, dys-

kinesias, younger age of

PD onset, starting levo-

dopa therapy sooner than

those without PA, higher

levodopa doses than

those without PA and the

motor “off” state

Witjas,

2002 27

Assess the frequency and

disability caused by

nonmotor fluctuations

in PD

- Cross-sectional 50 10 MMSE ≤24
excluded

27.1 (MMSE) Structured

non-motor

fluctuations

interview

with

neurologist

Non-motor

fluctuations

66% had fluctu-

ating

anxiety

12.7 UPDRS II on =

11.3 UPDRS II

off = 25.4 UPDRS

III on = 18.5

UPDRS III

off = 44.4

H-Y on =

2.3 H-Y off

= 3.8

Anxiety correlated with

greater level of disability

Fluctuating anxiety asso-

ciated with the “off” state

Notes: Dashes indicate no data is available. MMSE: Mini-Mental State Examination; UPDRS: Unified Parkinson's Disease Rating Scale; LEDD: Levodopa equivalent daily dose; PDAMCQ:
Parkinson’s disease Anxiety-Motor Complications Questionnaire; UPDRS-ADL: Unified Parkinson's Disease Rating Scale Activities of Daily Living; GI: Gait Impairment; PDD: Parkinson’s dis-
ease dementia; QC: Wearing-off Questionnaire Card 106; GMS: Geriatric Mental State 108; HDS: Hamilton Depression Scale 109; MoCA: Montreal Cognitive Assessment; H-Y: Hoehn and Yahr
Scale; HARS: Hamilton Anxiety Scale 110; FOF: Fear of Falling; VAS: Visual Analogue Scale 111; BAI: Beck Anxiety Inventory 110; HADS: Hospital Anxiety and Depression Scale 112; MINI: Mini-
International Neuropsychiatric Interview 102; PAS: Parkinson Anxiety Scale 80; SAS: Zung Self-Rating Anxiety Scale 98; STAI: State-Trait Anxiety Inventory 113; CAS: Clinical Anxiety Scale 114;
NMSQuest: Non-motor symptom questionnaire 115; HRQoL: Health-Related Quality of Life; PA: Panic Attacks;

a UPDRS III only reported.
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TABLE 5. Studies Reporting Fear of Falling in Patients with Parkinson’s Disease

Study Study Aim Sample Study Design
Sample
size

Quality
Score

Cognitive
status

Mean MMSE/
MoCA score

Anxiety
measures Prevalence

Disease
Duration
(years)

MDS UPDRS
Total Score Hoehn & Yahr

Characteristics/Markers/
Symptomatology

Adkin,
2003 39

Evaluate the relation-
ship between FOF

and postural con-
trol in PD

Outpatient
Clinic

Cross-sectional 58 10 MMSE
<27 excluded

- ABC - 6.5 - - Individuals with greater degree of posture
impairment reported greater FOF.

Bryant,
2014 38

Investigate the rela-
tionship between

FOF, gait character-
istics, and balance

in PD

Outpatient clinic Cross-sectional 79 11 Severe cognitive
deficits (on

the NCSE)
excluded

- ABC 44% of partici-
pants had a

high FOF.

8.7 UPDRS III: high
FOF 21.77

(8.23), low FOF
14.98 (6.78)

2.44 Participants with high FOF had lower speed
and stride length for forward walking and

backward walking compared to those
with a low level of FOF.

Participants with high FOF also had longer
time to take five steps, time to turn, time

to walk sideways, and time to complete
the up and go test than those with a low

level of FOF. Lastly, participants with high
FOF had a greater number of steps to
complete the turn and steps to walk

sideways than those with a low level FOF.
Bryant,

2015 47
Study the associations

between falls, FOF,
and activity limita-

tions in PD

Outpatient clinic Cross-sectional 83 12 Severe cognitive

deficits (on
the NCSE)

excluded

- ABC Nonfallers: 7.84

+/-5.07, rare
fallers: 8.60

+/-5.38, fre-
quent fallers:

7.15 +/-6.13

frequent fallers:

2.74 (0.47),
UPDRS III-

nonfallers: 16.0
(7.76), rare

fallers: 19.43
(10.19),

frequent fallers:
22.47 (6.92)

nonfallers: 2.26

(0.48), rare
fallers: 2.60

(0.50),

Participants who were frequent fallers or rare

fallers had a greater fear of falling than
non-fallers.

Franzen,

2016 37
Investigate modifiable

factors associated
with concerns

about falling in
elderly with

mild�to�moderate
PD

Outpatients Retrospective

cross-
sectional

89 12 MMSE ≤24
excluded

28.0 (MMSE) FES-I Low concerns

about falling:
12%

Moderate
concerns:

39%
High con-

cerns: 48%

5.8 37a - Depressive symptoms contributed most to

FOF, followed by balance performance
and use of mobility devices

Friedman,
2002 56

Determine the tempo-
ral relationship

between falls and
FOF

Outpatient clinic Longitudinal 22 14 MMSE
>17

28 (MMSE) Two clinical
questions

- - - - Falls at baseline were an independent predic-
tor of developing FOF 20 months later and

FOF at baseline was a predictor of falling
at 20 months. Having PD predicted falls,

but not FOF.
Griffin,

2011 41
Identify the character-

istics of FoF in PD
and assess its
impact on QoL

Outpatient clinic Repeated meas-

ures design
with 2 within
subject

factors

130 13 Dementia

excluded

29.2 (MMSE) FES - - UPDRS-III off

medication
25.6 (7.9) and
on medica-

tion = 11.2
(9.34);

H&Y stage off

medication
2.34 (0.37):
47.4% at stage

2, 36.8% at
stage 2.5, and

15.8% at stage
3; on medica-

tion = 1.76
(0.63): 31.6%

at stage 1,
57.9% at stage
2, and 10.5%

at stage 3

Greater FOF was associated with the pres-

ence of obstacles compared to open
ground

Grimbergen,

2013 49
Evaluate the effect of

fall frequency, FOF,
balance confi-

dence, and balance
impairment on

HRQoL in PD

Outpatient clinic Cross-sectional 74 12 MMSE

>23
- TM and ABC 14% indicated

they were
very fearful of

falling; 45%
indicated

they were
somewhat
fearful of

falling

11.49 40.9 2.59 FOF had the strongest association with

reduced HrQOL, compared to balance
confidence, and fall frequency.

Hadoush,

2018 44
Investigate the thera-

peutic effects of
bilateral anodal

tDCS stimulation
on balance and fear
of falling (FOF) out-

comes in patient
with PD

- Cross-sectional 18 10 - - FES-I - male: 7.4

female: 7.0

- H-Y male: 2.5

H-Y female:
2.8

-

(continued on next page)
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TABLE 5. (continued)

Study Study Aim Sample Study Design
Sample
size

Quality
Score

Cognitive
status

Mean MMSE/
MoCA score

Anxiety
measures Prevalence

Disease
Duration
(years)

MDS UPDRS
Total Score Hoehn & Yahr

Characteristics/Markers/
Symptomatology

After surgery:

without PD
medication,
STN stimula-

tion turned
off: 36;

turned on: 27

With PD
medica-

tion, STN
turned on: 20

Nilsson,
2012 16

Evaluate the effect of
motor, nonmotor,

demographic fac-
tors and medica-

tions on FOF in PD

Postal Survey Cross-sectional 131 14 Dementia or
severe cogni-

tive
impairment

(clinician-
rated)

excluded

- FES 45% indicated
they had a

fear of falling

6 - - Independent predictors of FOF included:
walking difficulties, fatigue, turning hesita-

tions, need help from others in daily activ-
ities, and fluctuations.

O’Connell,
2016 42

Evaluate the relation-
ship between FOF

and dual-task per-
formance in PD

Outpatient clinic Cross-sectional 31 13 MMSE
>20

28 ABC 45% of partici-
pants had a

high fear of
falling

(ABC<69).

4 - stage 1 - 8 (25.8),

stage 2 - 4 (12.9),
stage 3 - 13
(41.9), stage 4 - 5

(19.4)

FOF increased with age, disease severity, and

disease duration. Participants with a high
FOF took longer to complete the dual
task.

Rahman,

2011 46
Identify characteristics

of FOF in PD and
evaluate the impact
of FOF on QoL

Outpatient clinic Cross-sectional 130 12 - - FES

CoF
SAFFE

- Non-fallers: 8.56

(4.47), fallers:
13.7 (8.47)

- HY: non-fallers:

2.30 (1.04),
fallers: 2.77
(1.16)

Fallers had greater FOF than non-fallers

across all measures.
For CoF, SE disability rating and BDI were
significant predictors of perceived conse-

quences of falling.
For FES, only SE disability rating was a sig-

nificant predictor of perceived self-effi-
cacy. For SAFFE, SE disability rating and

BAI were significant predictors of activity
avoidance, as was BDI at trend level.

Thomas, 2010
36

Investigate the rela-
tionship between
FOF and fall fre-

quency among
patients with idio-

pathic PD

Outpatient clinic Cross-sectional 102 14 - 27.3 (MMSE) FES - - - 2.5 More frequent freezing, using an assistive
walking device, more severe parkinson-
ism (H-Y stage) and greater cognitive

impairment (lower MMSE score) exhibited
greater FOF as measured by FES score

Notes: Dashes indicate no data is available. MMSE: Mini-Mental State Examination; UPDRS: Unified Parkinson’s Disease Rating Scale; FOF: Fear of Falling; FES: Falls Efficacy Scale 119; FES-I:
Falls Efficacy Scale-International 57; FES(S): Swedish version of the Falls Efficacy Scale 119; ABC: Activities-specific Balance Confidence 120; QoL: Quality of Life; tDCS: Transcranial direct cur-
rent stimulation; HRQoL: Health-Related Quality of Life; H-Y: Hoehn and Yahr Scale; SAFFE: Survey of Activities and Fear of Falling in the Elderly 121; mSAFFE: Modified Survey of Activities
and Fear of Falling in the Elderly 121; TM: Tinetti’s Mobility Index 122; MoCA: Montreal Cognitive Assessment; MoCA-K: Korean version of the Montreal Cognitive Assessment; FFM: Fear of
Falling Measure 123; CoF: Consequences of Falling 121; SE: Schwab & England 124; NCSE: Neurobehavioral Cognitive Status Examination 125; BAI: Beck Anxiety Inventory; BDI: Beck Depres-
sion Inventory; UPDRS-ADL: Unified Parkinson's Disease Rating Scale Activities of Daily Living; UPDRS-PG: Unified Parkinson's Disease Rating Scale − Posture and Gait 101;

a UPDRS III only reported.
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cognitive status of their participants. Fifty-two studies
(87%) met the cut-off score of 12 points on the modi-
fied QUADAS tool. Scores on the QUADAS tool
ranged from 10−16 points, with a mean of 13 points.

Of the 60 studies identified, 14 focused on Anxiety
NOS (or equivalent, i.e., anxiety symptoms, atypical
anxiety, stress) in PD (Table 3), 31 reported on fluctuat-
ing anxiety (Table 4) and 22 reported Fear of Falling
(FOF) (Table 5). All studies used a cross-sectional design.
A wide range of assessment instruments is used for each
of these presentations of anxiety (listed in Tables 3-5).
Anxiety NOS

Of the 14 studies reporting Anxiety NOS (or equiv-
alent), anxiety was a primary outcome measure in 12
studies and a secondary outcome measure in two
studies. While the majority of studies (N = 10) diag-
nosed Anxiety NOS (or equivalent) according to the
DSM criteria (3 using DSM-III; 7 using DSM-IV), one
study used the International Classification of Diseases
(ICD-9) criteria, and another used the Present State
Examination (PSE) criteria.
Prevalence

Aweighted mean of 14.9% (range: 2%−33 %) of the
total of 1,452 patients experienced Anxiety NOS (or
equivalent).
Symptomatology

Anxiety was assessed in only the “on” motor state
in four studies and both “on” and “off” states in one
study. Nine studies did not report whether anxiety
was assessed in the “on” or “off” state. The symptom-
atology of Anxiety NOS included psychological dis-
tress attributed to the diagnosis of PD,6,7 stress or
worry, insecurity about the future, worry related to
motor symptoms and wearing-off medication, fear of
losing control of motor and/or bodily functions due
to disability,6 social embarrassment due to motor
“off” states, social withdrawal due to motor symp-
toms or “off” states, frustration or anger relating to
cognitive problems, agitation, inner unrest, internal
tremor or inability to relax,7 excessive and recurrent
situational anxiety related to motor deficits, panic
attack-like episodes, persistent excessive worry not
meeting criteria for generalized anxiety disorder.8
1042
Clinical correlates

Anxiety NOS was associated with minor depres-
sion8 and depressive symptoms,9 on-off motor symp-
toms,7, 8, 10 muscle cramps,9 poorer quality of life,7,8

younger age of PD onset,9,11, 12 pharmacological treat-
ment for anxiety or depression,12 uncertainty of
symptoms,6 and gait impairment.10 Pontone et al.11

identified characteristics associated with anxiety NOS
subtypes defined as anticipatory anxiety, fluctuation
associated anxiety and generalized worry. In this
study, anticipatory anxiety was associated with a
higher levodopa daily dose. Fluctuation associated
anxiety was associated with female sex, younger
age of PD onset, longer PD duration, higher daily
dose of levodopa, more severe motor complications
of therapy, and poorer quality of life. Lastly, gener-
alized worry was associated with poorer global
cognition.
Fluctuating Anxiety

Of the 31 studies reporting fluctuating anxiety,
anxiety was a primary outcome in 19 studies and a
secondary outcome in 12 studies. Seven of these stud-
ies were also identified as focusing on Anxiety NOS7,
8, 10, 13 and FOF.14-16
Prevalence

A weighted mean of 34.2% (range: 3.8−100) of the
total of 2,174 patients experienced fluctuating anxiety.
Symptomatology

Anxiety was assessed in only the “on” motor state
in nine studies and both “on” and “off” states in 16
studies. Fluctuating anxiety was identified as anxiety
related to the wearing-off phenomenon (nine studies),
anxiety associated with motor fluctuations (15 stud-
ies), anxiety as a side effect of levodopa (four studies)
and episodic anxiety (five studies), of which one also
reported avoidance behavior anxiety subtypes.17

Characterized the most common anxiety symptoms
reported during the “off” state: feeling anxious, feel-
ing sad, avoiding situations, palpitations, dizziness,
and chills or hot flushes. Vazquez et al.18 reported
that panic attacks were associated with the motor
“off” state. Rizos et al.19 identified that wearing-off
Am J Geriatr Psychiatry 30:9, September 2022
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anxiety was associated with urgency of urination,
drooling, pain, low mood, limb paresthesia and
dizziness.
Clinical correlates

Of the 15 studies reporting on fluctuation-related
anxiety, six identified an association between depres-
sion symptoms and fluctuation-related anxiety.18, 20-

24 Four studies reported that anxiety was more severe
in the off-medication state23, 25-27 and as such was
reduced in the on-mediation state.10 Similarly, worry,
social withdrawal and social embarrassment due to
motor “off” states were symptoms associated with
PD-anxiety.7 Moreover, three studies reported FOF
was associated with fluctuations,16 such that FOF
fluctuated between “on” and “off” states,15 and FOF
increased in the “off” state.14 Three studies found that
poorer motor function was associated with fluctua-
tion-related anxiety.20,22,23 In the subgroup of PD
patients with fluctuation associated anxiety identified
by Pontone et al.,11 patients were more frequently
female, with a younger age of onset, longer PD dura-
tion, higher daily levodopa dose, greater complica-
tions of therapy (MDS-UPDRS-IV) scores and a
poorer quality of life. Richard et al.21 also found that
anxiety fluctuations were associated with higher
scores on depression and anxiety rating scales, a his-
tory of depression or anxiety, and use of psychotropic
medications. Racette et al.28 found that anxiety fluctu-
ations were associated with dementia, psychosis,
younger age of PD onset, and longer disease duration.
Storch et al.25 found that anxiety was associated with
worse health related quality of life.

The four studies that evaluated medication related
anxiety revealed mixed findings. Two studies found
that anxiety increased in the medication off state.29, 30

Maricle et al.31 found that anxiety fluctuations were
related to levodopa dosing. Vazquez et al.18 found
that panic attacks were associated with starting levo-
dopa therapy sooner, and higher levodopa doses
than those without panic attacks.

Of the five studies focusing on episodic anxiety,
three identified an association between depression
symptoms and episodic anxiety,32-34 and two found
that time of day was associated with episodic
anxiety.31,35 Fernie et al.35 revealed that cognitive pro-
cesses and negative metacognitions predicted epi-
sodic distress, independent of motor state. Starkstein
Am J Geriatr Psychiatry 30:9, September 2022
et al.32 found that episodic anxiety without depres-
sion and persistent anxiety with depression were
associated with female sex, use of psychotropic medi-
cation, personal history of anxiety and depression,
and higher UPDRS-I and UPDRS-IV scores compared
to patients without anxiety. Broen et al.34 found that
episodic anxiety was associated with PD-specific dis-
turbances of activities of daily living, complications of
therapy, higher depression scores, female sex and a
history of anxiety. Brown et al.33 found that episodic
anxiety was predicted by younger age, female gender,
younger age of PD onset, higher LEDD and greater
disability.
Fear of Falling

FOF was reported in 22 studies. Anxiety was a pri-
mary outcome in 17 studies and a secondary outcome
in five studies. Anxiety was assessed in only the “on”
motor state in 10 studies, the “off” state only in one,
and both “on” and “off” states in four studies. Six
studies did not report whether anxiety was assessed
in the “on” or “off” state, one of which assessed anxi-
ety via a postal survey. One study assessed anxiety in
only drug-naïve patients.
Prevalence

A weighted mean of 51.5% (range 14%−100%) of
the sample of 1,012 patients experienced FOF.
Symptomatology

An association between FOF and walking and gait
difficulties was reported. Specifically, the following
walking characteristics were associated with FOF:
using an assistive walking device,36,37 more frequent
freezing,36 turning hesitations,16 a lower speed and
stride length for forward and backward walking, a
greater time to take five steps, turn, complete the up
and go test, a greater time and number of steps to
walk sideways and a greater number of steps to com-
plete a turn.38 Moreover, the following gait and pos-
ture characteristics were associated with FOF: a
greater degree of posture impairment,39 greater
UPDRS-derived Postural Instability and Gait Diffi-
culty (UPDRS-PG) scores15 and lower backward gait
speed.40 Increased FOF was observed in the presence
of obstacles, compared to open ground Griffin et al.,41
1043
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and during motor dual-tasks (i.e., carrying a glass of
water).42

Five studies demonstrated that balance impair-
ments were associated with FOF 15, 37, 41, 43, 44: lower
balance confidence,45 functional balance15, 37, 43 and
orthostasis.44
Clinical correlates

Characteristics associated with FOF included
increased age,42,44 needing help from others in daily
activities,16,43 a history of falls,46,47 avoiding fall-
related activities48 and a reduced quality of life.14,49 In
particular, in the “on” drug state, the mobility dimen-
sion of quality of life demonstrated the strongest asso-
ciation with FOF; whilst mobility and activities of
daily living dimensions of quality of life showed the
greatest association with FOF in the “off” state.14

Three studies reported an association between FOF
and a greater severity of PD symptoms.36,42,46 Six
studies cited cognitive and psychiatric symptoms
associated with FOF, including greater global
cognitive impairment,36 fatigue16,43,44 and depressive
symptoms.37,46

DISCUSSION

The present systematic review is the first to com-
prehensively examine atypical anxiety disorders in
PD. The 60 included studies were published between
1987 and 2021, with the majority38 of papers being
published over the past 10 years, likely reflecting an
increased awareness of and interest in anxiety in PD.
Overall, our review suggested that atypical anxiety in
PD is a protean syndrome associated with a poor
quality of life, and greater functional disability, thus
requiring greater attention towards better ways to
identify and manage atypical anxiety presentations in
routine clinical practice.
Prevalence

Anxiety NOS accounted for a weighted mean prev-
alence of 14.9% (range 2%−33%) in a total of 1,452
patients that experienced anxiety across 14 studies
and was comparable to previously reported average
of 13%.1 On the other hand, the prevalence of both
fluctuating anxiety and FOF exceeded the average
1044
overall prevalence rates for anxiety reported in litera-
ture (31%). Our review suggested the requirement
for greater attention towards finding well defined
guidelines to describe atypical presentations of
anxiety in PD.
Symptomatology

Our review defined a variety of anxiety symptoms
associated with motor and non-motor symptoms of
PD, complications of PD medications such as specific
anxiety symptomatology associated with “on” and
“off” fluctuations (or both), and to a lesser extent anx-
iety associated with cognitive symptoms.6-8 While the
validated Parkinson’s Anxiety Scale (PAS) identifies
anxiety encompassing three subscales of persistent
anxiety, episodic anxiety and avoidance behaviors,
there still remains the need to better identify PD-spe-
cific atypical anxiety presentations described in our
review. Addressing this unmet need, the PD specific
Anxiety Inventory (PDSAI) was recently developed
to capture symptomatology of atypical anxiety.7 The
PD-SAI content includes disease, motor and non-
motor, complications of therapy, fluctuations, cogni-
tion and social domains. The validation of the PDSAI
is currently underway.

The further characterization of atypical anxiety, via
the PDSAI as well as other methods can improve rec-
ognition and treatment of this non-motor complica-
tion in routine clinical practice in several important
ways. First, improved understanding of atypical anxi-
ety will facilitate the effective screening for prominent
anxiety symptoms during psychiatry and neurology
appointments as it will increase the precision and
specificity of the interview probes utilized during
routine clinical encounters. Second, it will facilitate
the development of personalized treatment plans and
more precise clinical outcome assessment once PD
patients engage in treatment. Third, an expanded con-
ceptualization of anxiety in PD patients will help to
improve communication about anxiety presentation
across various sectors of PD community and improve
anxiety treatment in non-specialty centers, where
there is limited knowledge about PD.50 Lastly, the
expanded definition of PD anxiety may improve clini-
cal trial design and outcome assessment and facilitate
the development of a conceptual model of PD anxiety
to inform future treatment development and bio-
marker initiatives.
Am J Geriatr Psychiatry 30:9, September 2022
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Classification

Almost 15% of PD patients experience anxiety that
cannot be classified into one of the specified DSM cate-
gories, and hence is often classified as ‘Anxiety NOS’ or
equivalent terminology. This category does not consti-
tute a specific clinical phenotype of anxiety, but rather a
rest category for both atypical presentations of anxiety,
as well as PD-specific anxiety presentations, such as
‘wearing-off’ (or ‘off’)-related anxiety and FOF.
Although the diagnostic inadequacy of the DSM as
applied to PD anxiety has been frequently described,
few efforts have been undertaken to overcome this
problem. In a hypothesis-free approach, Starkstein et al.
conducted a principal component analysis that sup-
ported three different phenotypes of anxiety: ‘episodic
anxiety without depression,’ ‘persistent anxiety with
depression,’ and ‘both persistent and episodic anxiety
with depression,’ where ‘episodic’ refers to both panic
attacks as well as situational anxiety, and ‘persistent’
refers to generalized and social anxiety.32 Such hypothe-
sis-free approaches can lead to new classifications that
better represent the clinical phenotypes in PD and may
be more useful in clinical practice than strictly adhering
to existing DSM classifications. A problem with charac-
terizing, and thus with classifying, fluctuating anxiety
symptoms of PD, for example, in the context of motor
fluctuations, is the lack of a clear definition of such
mood and anxiety fluctuations, as well as of a standard-
ized way to assess such these.51 Experience sampling
techniques (also known as ecological momentary
assessment techniques) may provide new insights in
the phenomenology of anxiety and help develop a
more appropriate classification system.52 For another
PD specific anxiety, ‘fear of falling,’ several validated
assessment instruments are available.53,54
Clinical and Neurobiological Correlates

Overall, atypical anxiety was associated with cur-
rent depression, a history of depression and anxiety,
younger onset age, female gender, motor fluctuations
and longer duration of the disease. Patients with FOF
had a more advanced disease and FOF was associated
with specific motor complications of PD, comprehen-
sively outlined in our review. The development of
atypical anxiety in PD over time is complex21, 45, 55-57

such that anxiety in PD can arise at any point in the
course of PD. Moreover, the causal and maintaining
Am J Geriatr Psychiatry 30:9, September 2022
factors of anxiety in PD are heterogeneous and indi-
vidualized assessment is needed to guide effective
treatment. In some cases, characteristics of atypical
anxiety may be representative of underlying mecha-
nism, although the relationship is likely complex. For
example, episodes of anxiety that occur with motor
fluctuations appear to be associated with alterations
in plasma dopamine levels in later-stage disease yet
increasing levodopa dosage does not reliably improve
anxiety.30,58-60 Alternatively, given the high comorbid-
ity of anxiety and depression in PD, one might assume
shared disruption of limbic circuitry as a cause for
atypical anxiety. However, secondary outcome data
from antidepressant trials in PD do not reliably show
improvement in anxiety as depression remits, and the
presence of high anxiety predicted diminished respon-
siveness for depressive symptoms.61,62 These trials
were not designed to detect changes in anxiety so they
should be interpreted with caution but highlight the
need for additional study. The relationship of a history
of anxiety or depression to atypical anxiety is interest-
ing as both are associated with an almost two-fold
increase in risk for later PD, suggesting that some anxi-
ety and depressive disorders may be prodromal or
pre-motor symptoms of PD.63,64 Further, the associa-
tion between PD and anxiety and depressive disorders
is bidirectional, as first-degree relatives of people with
PD have an increased risk of anxiety and depressive
disorders compared to control probands.65 A shared
neuropathological substrate could explain the
increased risk of anxiety with later PD and might also
be the reason for the atypical features and association
with younger age of PD onset.13 A recent systematic
review of the literature on fMRI and anxiety in PD
implicated the amygdala, caudate, and putamen.66

This review revealed that anxiety, particularly dopa-
mine-related anxiety, was associated with left amyg-
dala volume and alterations in network connectivity.67-
69 In addition, alterations in the caudate and putamen
were observed across neuroimaging (functional, resting
state, and structural) studies examining anxiety in
PD.70-75 A better understanding of the pathophysiology
of atypical anxiety is needed to clarify its association
with PD and ultimately to inform controlled trials.
Cognitive impairment

Although there were small studies describing cog-
nitive characteristics of atypical anxiety, there was no
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study specifically investigating atypical anxiety in
patients with significant cognitive impairment or
dementia. Several studies have shown links between
anxiety and cognition. A recent meta-analysis showed
that people with prior history of anxiety have a higher
risk of all-cause dementia than persons without this
history.76 In newly diagnosed PD, anxiety increases
the risk of cognitive impairment, namely in the mem-
ory domain.77 Anxiety is also linked to verbal mem-
ory impairment in PD.78 In a study exploring anxiety-
related brain modifications in a large sample of PD
patients without dementia, those with clinically sig-
nificant anxiety had deficits in attention and working
memory compared with those without anxiety.79

With the Parkinson Anxiety Scale80 whose subscales
capture some manifestations of atypical anxiety, persis-
tent anxiety tended to increase as cognitive impairment
was more severe and avoidance behavior were more
frequent in PD patients with cognitive impairment than
in PD patients with normal cognition.81 However, the
specific influence of atypical anxiety on cognition is not
known and further studies are needed to determine
both the links between atypical anxiety and cognition
and how atypical anxiety contributes to cognitive pro-
gression of PD.

LIMITATIONS

Due to the nature of atypical anxiety, although we
kept our search strategy broad, not all presentations
of atypical anxiety may have been captured. Another
limitation is that assessment across studies vary
greatly, with some using diagnostic criteria, such as
those of the DSM or ICD, whereas others use cut-off
scores on a variety of rating scales. Moreover, the
assessment instruments used in the studies may be
specifically sensitive to capture one presentation of
atypical anxiety, while not being sensitive enough to
capture other presentations. In addition, only four
studies included patients with dementia in which pre-
sentations of atypical anxiety may differ from that in
non-demented patients. All these factors make a com-
parison between studies difficult.

While we comprehensively examined the preva-
lence and phenomenology of atypical anxiety in PD,
the present review did not address treatment. The evi-
dence-base for treatment trials for atypical presenta-
tions of anxiety is sparse. To our knowledge there are
1046
no treatment trials focused on Anxiety NOS. In pre-
liminary studies, treatment of fluctuating anxiety has
been examined with a pharmacological (rotigotine)82,
83 and a non-pharmacological (acceptance and com-
mitment therapy; BEWARE training) intervention,83

while approaches like Deep Brain Stimulation55 and
transcranial direct current stimulation (tDCS)44 have
been explored for FOF. Further clinical trials are
needed to establish efficacious treatments.

Until such evidence exists, we recommend the fol-
lowing treatment guidelines for atypical anxiety rec-
ommended in an earlier edition of the American
Journal of Geriatric Psychiatry by Pontone GM et al.84

Given the heterogeneity of anxiety presentations in
PD, the importance of tailoring interventions to meet
the specific needs and unique symptom profiles of each
individual cannot be overstated. In order to facilitate
the timely and personalized management for all forms
of clinically significant anxiety in PD, routine screening
every 6−12 months, combining the use of validated
self-report scales, and skilled clinical interview (which
directly assesses the atypical manifestations of PD anxi-
ety described herein) as well as collateral information
from the caregiver, is encouraged.85

CONCLUSION

Atypical anxiety disorders in PD patients are cur-
rently characterized as anxiety NOS, anxiety associ-
ated with motor fluctuations, and FOF. They
substantially influence daily functioning and quality
of life of PD patients. Atypical anxiety symptoms
increase with disease progression, and it is essential
to identify and appropriately treat such symptoms at
early stages in order to improve clinical management
and long-term outcomes. Therefore, improving
assessment and recognition of atypical anxiety, devel-
oping a more appropriate classification of PD-related
anxiety, elucidating pathophysiological mechanisms
and examining the association of cognitive
impairment with atypical anxiety in PD are important
next steps toward achieving these goals.
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