
Defining Atypical Anxiety in Parkinson’s
Disease
Elana J. Forbes, BSc (Hons),1,2 Gerard J. Byrne, PhD, FRANZCP,2,3 John D. O’Sullivan, MD, FRACP,2,4 Jihyun Yang, PhD,2

Rodney Marsh, MBBS, FRANZCP,2,5 and Nadeeka N. Dissanayaka, PhD1,2,4,*

ABSTRACT: BackgroundBackground: Anxiety is a major complication in Parkinson’s disease (PD). Many PD patients
experience clinically significant anxiety not meeting Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV) anxiety disorder criteria. This atypical anxiety (anxiety disorder not otherwise specified [NOS]) is often
under-recognized and its diagnosis is underdeveloped.
ObjectivesObjectives: This study aimed to identify the demographic, psychiatric, and clinical characteristics of anxiety
disorder NOS in PD.
MethodsMethods: A cross-sectional design studied a convenience sample of 184 PD patients without dementia recruited
from neurology outpatient clinics. A semi-structured interview using DSM-IV criteria categorized PD patients
into current anxiety disorder NOS (n = 28), DSM-IV anxiety disorders (n = 42) or no anxiety (n = 86) groups.
Logistic regression modeling identified characteristics associated with the anxiety disorder NOS group
compared to DSM-IV anxiety and no anxiety groups.
ResultsResults: The anxiety disorder NOS group was associated with motor complications of PD therapy, episodic,
persistent and social anxiety symptoms, depression, non-motor experiences of daily living, poor quality of life,
and female sex compared to the no anxiety group. Compared to DSM-IV anxiety, those with anxiety disorder
NOS demonstrated greater global cognitive impairment, more severe motor complications of PD therapy, a
greater severity and functional impact of dyskinesias, and greater complexity of motor fluctuations. Persistent,
episodic, and social anxiety symptoms did not significantly differ between anxiety disorder NOS and DSM-IV
anxiety groups.
ConclusionsConclusions: These findings suggest that PD-specific symptoms characterize anxiety in a subgroup of PD
patients who do not fulfill DSM-IV criteria for anxiety disorders.

Anxiety is one of the most poorly understood and undertreated
non-motor symptoms in Parkinson’s disease (PD).1 The preva-
lence of Diagnostic and Statistical Manual of Mental Disorders
(DSM) anxiety disorders in PD is estimated to be 31%2; 3 times
more prevalent than the general elderly population.3 However, a
high proportion (13.3%) of PD patients experience clinically sig-
nificant anxiety that does not meet DSM criteria for a diagnos-
able disorder.2 Patients in this atypical category are diagnosed
with unspecified anxiety disorder according to the DSM Fifth
Edition (DSM-5), or anxiety disorder not otherwise specified
(NOS) according to earlier editions. We used DSM Fourth

Edition (DSM-IV) criteria and “anxiety disorder NOS” termi-
nology as our study commenced in 2011 before the availability
of the DSM-5. Our conclusions are not affected by changes in
diagnostic criteria. Despite its prevalence, nearly 70% of PD
patients with anxiety disorder NOS are untreated.1 Accordingly,
anxiety is considered 1 of the top 3 unmet needs in over 40% of
PD patients4 and avenues to reducing anxiety are high research
priorities.5

The undertreatment of anxiety disorder NOS in PD can be
explained by the complex symptomatology of anxiety in
PD. Both the motor symptoms of PD and motor complications
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resulting from the dopaminergic medication (eg, levodopa) used
to manage motor symptoms, appear to be related to anxiety.6

Indeed, 75% of PD patients experience mood and/or anxiety
symptoms during fluctuations between medicated “on” and “off”
states, whereby anxiety increases as dopaminergic medication
wears-off.6–9 Furthermore, dyskinesias incurred by chronic dopa-
minergic medication use10 have also been associated with anxi-
ety.11,12 This complex interplay between anxiety and motor
fluctuations in PD can result in cyclical symptoms of anxiety,
which are not consistently captured by anxiety disorder NOS
criteria and impacts the use of anxiety rating scales.13–15 Conse-
quently, anxiety in PD patients is often under-recognized and
poorly treated.4

There appears to be consensus in the literature that anxi-
ety disorder NOS is capturing PD-specific anxiety, such as
episodic anxiety associated with wearing-off dopaminergic
medications.4,14–16 In the few studies investigating the char-
acteristics of anxiety disorder NOS in PD, motor complica-
tions of therapy seem to play an important role in the
anxiety experienced by these patients. Specifically, a sub-
group of PD patients with anxiety disorder NOS reported
anxiety during wearing-“off” periods.15 Moreover, patients
with anxiety disorder NOS in our previous study reported
social withdrawal because of medication “off” periods and
worry related to both motor symptoms and wearing-off.16

We have also demonstrated an association between anxiety
disorder NOS and a higher overall motor complications of
therapy score on the Movement Disorder Society Unified
Parkinson’s Disease Rating Scale Motor Complications subscale
(MDS-UPDRS-IV).1,17

However, uncertainty about the nature of the PD-related
anxiety captured by anxiety disorder NOS still remains.
Improved characterization of these symptoms may facilitate
increased recognition and more effective diagnosis and treat-
ment of these patients. Given the reported associations
between motor fluctuations, wearing-off, and anxiety in PD,
we sought to build on our previous research (n = 90)1 by
incorporating a comprehensive investigation of PD motor
symptoms and motor complications of therapy.1,6–9,15

Although we previously demonstrated a greater overall motor
complications of therapy severity score in PD patients with
anxiety disorder NOS, we used a larger sample in the present
study to investigate specific motor complications measured by
MDS-UPDRS-IV items: time spent with, functional impact,
and severity of dyskinesias; the functional impact, complexity,
and severity of motor fluctuations; time spent in the “off” state
and “off”-state dystonia. To the authors’ knowledge, this is
the first study to characterize anxiety disorder NOS in PD
according to the motor symptoms arising as complications of
PD therapy. For improved identification of anxiety disorder
NOS in PD, the aims of this study were as follows: to investi-
gate the phenomenology of anxiety disorder NOS based on
its symptomatic characteristics; and to identify similarities and
convergences in the profile of PD patients with anxiety disor-
der NOS compared to those with DSM-IV diagnosable anxi-
ety disorders.

Method
Design and Participants
A total of 184 PD patients meeting United Kingdom Parkinson’s
Disease Society Brain Bank criteria for idiopathic PD18 were recruited
from outpatient neurology clinics in Brisbane, Australia. Data was
collected from March 2011 to July 2019, and overlaps with our pre-
vious study (n = 90).1 Novel components of this extension of our
previous study include a larger sample size (n = 184) and extensive
examination of motor complications and anxiety symptoms. To
understand the anxiety symptoms in PD patients with anxiety disor-
der NOS, the Parkinson’s Anxiety Scale (PAS),19 made available after
the initiation of our previous investigations,1,9 was administered.
Moreover, the Liebowitz Social Anxiety Scale (LSAS)20 was adminis-
tered, given reports of social anxiety concerns in this group and the
high proportion of PD patients who experience social anxiety. Partic-
ipants with another neurological disease, diagnosis of dementia based
on neurologist report, or scoring <25 in the Standardized Mini Men-
tal State Examination (SMMSE)21 were excluded.

Data Collection Procedure
Participants completed a self-report questionnaire and attended a
90–120-minute interview assessing their global cognition, psy-
chological, and parkinsonian symptoms. Participants were inter-
viewed in their medicated “on” state and within 2 weeks of
completing self-report measures.

Measures
Participants’ age, sex, years of education, self-reported anxiety
and apathy symptoms, and antiparkinson medication dosages
were collected using the questionnaire. Tomlinson and col-
leagues’ guidelines were used to calculate levodopa equivalent
daily dose (LEDD).22 The MDS-UPDRS and the Hoehn and
Yahr (H&Y) Scale measured PD severity and progression.17,23

The SMMSE21 and Parkinson’s Disease Cognitive Rating Scale
(PD-CRS)24 assessed global cognitive impairment, whereby
lower scores indicate greater global cognitive impairment. Anxi-
ety severity was assessed using the Hamilton Anxiety Scale
(HAM-A),25 PAS,19 and LSAS.20 The following measures
assessed depression, apathy and quality of life, respectively: Ham-
ilton Depression Rating Scale (HAM-D),26 Starkstein Apathy
Scale (SAS)27 and Parkinson’s Disease Questionnaire (PDQ-8).28

Anxiety disorders were diagnosed using DSM-IV criteria for
current anxiety disorders via the Mini International Neuropsy-
chiatric Interview Plus (MINI-Plus) in consultation with a psy-
chiatrist (G.J.B.) and a research specialist in PD neuropsychiatry
(N.N.D.)29,30 Information about PD-specific symptomology
(motor and non-motor PD symptoms and complications of ther-
apy) was acquired via unscripted follow-up questions during the
MINI-Plus assessment when patients referenced PD-specific
symptoms related to their anxiety. Diagnosable disorders are
listed in Table 1. According to DSM-IV criteria, an anxiety dis-
order must cause clinically significant distress or impairment in
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important areas of functioning. For example, generalized anxiety
disorder (GAD) involves at least 6 months of prominent tension,
worry and apprehension about everyday occurrences, and at least
3 of 6 other symptoms (eg, irritability).29 Patients identified as
having clinically significant anxiety symptoms impacting their
daily functioning, but not meeting the DSM-IV criteria for diag-
nosable disorders (eg, persistent worries about PD symptoms),
were diagnosed with anxiety disorder NOS. We have previously
described this categorization.31

Data Analysis
Univariate and multivariate multinomial logistic regression
models were constructed. Logistic regression assumes that contin-
uous predictors are linearly related to log odds.32 MDS-UPDRS
Total and MDS-UPDRS-I yielded significant predictor by log
odds interactions, thereby violating this assumption.33 Therefore,
these variables were dummy-coded.34 As there were no cut-off
guidelines for the MDS-UPDRS Total and subscale scores at
time of publication, categorization by quartiles was attempted.
However, sparsity of higher scores incurred wide confidence
intervals (CI). Therefore, MDS-UPDRS Total and MDS-
UPDRS-I scores were categorized using median splits.
Bonferroni corrections were not applied as analyses were
exploratory.35

Results
A total of 171 participants were eligible for analysis. Less than 5%
of total values were missing. Little’s missing completely at ran-
dom (MCAR) test indicated the data were MCAR, χ2

(121, 171) = 141.44, P = 0.099. Therefore, missing values were
imputed using expectation maximization. Scores were considered
univariate outliers at 3.29 standard deviation (SD) from the
mean, which indicates a score is more extreme than the mean of
the sample with P < 0.001.36 All outliers were removed and the
final sample comprised 156 participants; 62 (40%) were female,
94 (60%) were male and 14 participants (9%) were drug-naïve,

whereas all others used levodopa. Participants’ ages ranged from
43–86 years (M = 67.90 years, SD = 8.29). Twenty-eight (18%)
participants met criteria for anxiety disorder NOS, 42 (27%)
were diagnosed with a current DSM-IV anxiety disorder and
86 (55%) had no anxiety disorder.

Among the 28 participants with anxiety disorder NOS, quali-
tative evaluations during the MINI-Plus assessment revealed that
5 (18%) had clinically significant anticipatory anxiety (eg, related
to motor-“off” periods), 8 (29%) had excessive and recurrent
anxiety related to motor symptoms (eg, embarrassment),
14 (50%) had persistent excessive anxiety not meeting criteria for
a diagnosis of GAD, 7 (25%) experienced panic not meeting
criteria for panic disorder, 1 (4%) had agoraphobia-like symp-
toms, and 8 (29%) had more than 1 of these forms of anxiety
(Table 1).

A consecutive subsample of 82 participants completed self-
report measures of anxiety symptoms and apathy (PAS, LSAS,
and SAS), included in an updated version of the patient ques-
tionnaire. The subsample comprised of 38 (46%) females and
44 (54%) males, ranging from 48 to 83 years (Mean
[M] = 68.27 years, Standard deviation [SD] = 8.18). Nine (11%)
participants were drug-naïve, all others used levodopa. Eight
(10%) participants had anxiety disorder NOS, 27 (33%) had a
DSM-IV anxiety disorder, and 47 (57%) had no anxiety disorder.
Patient characteristics are summarized in Table 2.

Results of Univariate Logistic
Regression Models (Adjusted for
Age and Sex)
Univariate multinomial logistic regression models were con-
structed to identify the demographic, clinical, and psychiatric
characteristics of anxiety disorder NOS compared to no anxi-
ety and DSM-IV anxiety disorder groups (Table 3). Compari-
sons of the DSM-IV anxiety disorders to the no anxiety
groups are reported in tables throughout the results for com-
pletion. In comparison to patients with no anxiety, the anxi-
ety disorder NOS group demonstrated higher scores for
HAM-A (OR, 95% CI = 1.27, 1.13–1.42; P < 0.001),
HAM-D (OR, 95% CI = 1.28, 1.14–1.44; P < 0.001), PAS
(OR, 95% CI = 1.18, 1.02–1.36; P = 0.024), PAS-persistent
anxiety (OR, 95% CI = 1.28, 1.03–1.60; P = 0.030), PAS-
episodic anxiety (OR, 95% CI = 1.52, 1.02–2.26; P = 0.040),
LSAS total (OR, 95% CI = 1.04, 1.01–1.08; P = 0.024),
LSAS-fear subscale (OR, 95% CI = 1.07, 1.00–1.15;
P = 0.044), MDS-UPDRS-I (non-motor experiences of daily
living) (OR, 95% CI = 4.24, 1.70–10.57; P = 0.002), and
MDS-UPDRS-IV (motor complications of therapy) scores
(OR, 95% CI = 1.38, 1.15–1.64; P < 0.001). Female sex
(OR, 95% CI = 2.44, 1.02–5.85; P = 0.046) and a poorer
quality of life (OR, 95% CI = 1.31, 1.06–1.61; P = 0.013)
were also associated with the anxiety disorder NOS group
compared to the no anxiety group.

Compared to those with DSM-IV anxiety disorders, the anxi-
ety disorder NOS group showed lower HAM-A (OR, 95%

TABLE 1 Frequency of DSM-IV diagnosable anxiety disorders
(n = 42)

DSM-IV anxiety disorder
Frequency with

DSM-IV anxiety disorder

Generalized anxiety disorder 22 (52%)

Panic disorder 7 (12%)

Agoraphobia 21 (50%)

Social phobia 18 (43%)

Specific phobia 5 (12%)

Obsessive-compulsive disorder 5 (12%)

Abbreviations: DSM-IV, Diagnostic and Statistical Manual Edition IV.
Thirty-one patients (74%) had concurrent DSM-IV anxiety diagnoses.
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CI = 0.87, 0.78–0.97; P = 0.009) and HAM-D scores (OR,
95% CI = 0.86, 0.77–0.95; P = 0.003). Avoidance behavior was
significantly associated with DSM-IV anxiety compared to the
no anxiety group (PAS OR, 95% CI = 1.54, 1.14–2.08;
P = 0.005; LSAS OR, 95% CI = 1.10, 1.05–1.16; P < 0.001).
Finally, when compared to the DSM-IV anxiety group, the anx-
iety disorder NOS group demonstrated greater MDS-UPDRS-
IV scores (OR, 95% CI = 1.19, 1.01–1.42; P = 0.044).

Results of a Multivariate Model
Investigating Motor
Complications of Therapy in
Anxiety Disorder NOS
A multivariate multinomial logistic regression model investigated
the independent contributions of the severity of motor

TABLE 2 Descriptive statistics for demographic, clinical, and psychiatric characteristics of anxiety disorder NOS, DSM-IV diagnosable anxiety
disorders, and no anxiety groups

Variable (unit; scale range)
Total sample
mean (SD)

Anxiety NOS
mean (SD)

DSM anxiety
mean (SD)

No anxiety
mean (SD)

Demographic and clinical characteristics measured in total sample (n = 156)

Sex (M/F) 94/62 14/14 19/23 61/25

Age (yr) 67.90 (8.29) 67.46 (9.60) 66.48 (8.13) 68.74 (7.90)

SMMSE (0–30) 28.62 (1.59) 28.61 (1.52) 29.24 (1.17) 28.33 (1.71)

PD-CRS (0–134) 95.46 (15.60) 94.71 (17.97) 97.64 (13.47) 94.64 (15.82)

HAM-D (0–60) 6.81 (5.72) 7.96 (5.07) 12.31 (5.74) 3.74 (3.17)

HAM-A (0–52) 6.40 (5.76) 7.86 (4.86) 11.71 (2.32) 3.33 (3.60)

PDQ-8 (0–8) 2.66 (2.20) 3.07 (1.20) 3.67 (2.32) 2.03 (2.01)

MDS-UPDRS Total (0–199) 40.33 (16.66) 38.93 (11.34) 46.11 (19.90) 37.97 (15.86)

MDS-UPDRS-I (0–16) 9.77 (5.92) 10.86 (3.57) 14.15 (6.82) 7.27 (4.61)

MDS-UPDRS-II (0–52) 9.43 (5.57) 8.96 (5.09) 10.51 (5.79) 9.06 (5.61)

MDS-UPDRS-III (0–108) 21.13 (10.59) 19.11 (8.85) 21.45 (11.47) 21.63 (10.71)

MDS-UPDRS-IV (0–23) 1.68 (2.49) 3.25 (3.04) 1.87 (2.71) 1.08 (1.90)

H&Y staging 1.83 (0.69) 1.96 (0.64) 1.77 (0.70) 1.87 (0.70)

Years education (yr) 12.29 (4.30) 11.69 (5.40) 12.83 (3.17) 12.22 (4.39)

PD duration (yr) 4.96 (4.73) 6.49 (4.04) 3.61 (2.68) 5.11 (5.52)

LEDD (mg) 529.86 (372.09) 673.35 (371.74) 450.73 (322.06) 521.78 (385.49)

Psychiatric characteristics measured in subsample (n = 82)

Sex (M/F) 44/38 2/6 13/14 29/18

Age (years) 68.27 (8.18) 65.50 (8.77) 67.96 (8.07) 68.91 (8.21)

PAS (0–48) 9.79 (7.06) 11.50 (7.58) 15.11 (5.67) 6.45 (5.68)

Persistent anxiety (0–20) 5.98 (4.18) 7.25 (3.73) 8.85 (3.32) 4.11 (3.69)

Episodic anxiety (0–16) 1.93 (2.23) 2.38 (2.33) 3.44 (2.46) 0.98 (1.48)

Avoidance behavior (0–12) 1.89 (2.08) 1.88 (2.42) 2.81 (2.47) 1.36 (1.58)

LSAS (0–144) 35.32 (27.59) 42.32 (25.64) 56.06 (23.83) 22.22 (21.97)

Fear or anxiety (0–72) 18.26 (13.96) 21.38 (11.00) 28.52 (12.64) 11.83 (11.34)

Avoidance behavior (0–72) 15.70 (13.60) 16.37 (12.25) 24.77 (12.75) 10.31 (11.53)

SAS (0–42) 13.27 (5.98) 14.75 (5.80) 16.42 (5.86) 11.21 (5.29)

SMMSE, Standardized Mini Mental State Examination; PD-CRS, Parkinson’s Disease Cognitive Rating Scale; HAM-D, Hamilton Depression Rating Scale; HAM-A,
Hamilton Anxiety Rating Scale; PDQ-8, Parkinson’s Disease Questionnaire; MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale;
LEDD, levodopa equivalent daily dose; H&Y, Hoehn and Yahr; PAS, Parkinson’s Anxiety Scale; LSAS, Liebowitz Social Anxiety Scale; SAS, Starkstein Apathy Scale.
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complications of therapy (MDS-UPDRS-IV) to anxiety disor-
der NOS, controlling for variables that demonstrated signifi-
cance during univariate analyses. The direct approach was
used as no a priori hypotheses were developed about the rela-
tive importance of variables.34 To control for collinearity and
clinically meaningful relationships between variables,37 the
model excluded global disease severity (MDS-UPDRS Total),
non-motor experiences of daily living (MDS-UPDRS-I),

HAM-A, PDQ-8, and LEDD. The model comprised 5 vari-
ables, meaning a sample of at least 50 was appropriate38; sex,
age, SMMSE, HAM-D, and MDS-UPDRS-IV (Table 4).
Greater MDS-UPDRS-IV severity scores were significantly
associated with the anxiety disorder NOS group compared to
both the no anxiety group (OR, 95% CI = 1.33, 1.08–1.62;
P = 0.007) and the DSM-IV anxiety group (OR, 95%
CI = 1.41, 1.14–1.74; P = 0.001).

TABLE 3 Univariate multinomial logistic regression models comparing demographic, psychiatric, clinical, and global cognitive characteristics for anxiety
disorder NOS, DSM-IV diagnosable anxiety disorders, and no anxiety groups

Variable

Anxiety NOS vs.
no anxiety

OR (95% CI) P

Anxiety NOS vs.
DSM Anxiety
OR (95% CI) P

DSM anxiety vs.
no anxiety

OR (95% CI) P

Demographic, clinical and global cognitive characteristics measured in total sample (n = 156)

Sexa 2.44 (1.02–5.85) 0.046* 0.83 (0.32–2.15) 0.696 2.95 (1.37–6.35) 0.006**

Age 0.98 (0.93–1.03) 0.467 1.01 (0.96–1.07) 0.634 0.97 (0.93–1.01) 0.967

SMMSEb 1.02 (0.76–1.37) 0.879 0.69 (0.47–1.02) 0.065 1.48 (1.06–2.07) 0.020*

PD-CRSb 0.98 (0.95–1.02) 0.289 0.99 (0.95–1.03) 0.590 0.99 (0.96–1.02) 0.604

HAM-Db 1.28 (1.14–1.44) <0.001*** 0.86 (0.77–0.95) 0.003** 1.50 (1.32–1.70) <0.001***

HAM-Ab 1.27 (1.13–1.42) <0.001*** 0.87 (0.78–0.97) 0.009** 1.46 (1.30–1.65) <0.001***

PDQ-8b 1.31 (1.06–1.61) 0.013* 0.89 (0.72–1.10) 0.291 1.47 (1.21–1.78) <0.001***

MDS-UPDRS Totalb,c 1.75 (0.71–4.32) 0.221 0.65 (0.24–1.76) 0.369 2.70 (1.19–6.14) 0.017*

MDS-UPDRS-Ib,c 4.24 (1.70–10.57) 0.002** 0.61 (0.22–1.68) 0.340 6.95 (2.95–16.29) <0.001***

MDS-UPDRS-IIb 0.41 (0.17–1.03) 0.059 0.95 (0.87–1.03) 0.222 1.07 (1.00–1.15) 0.061

MDS-UPDRS-IIIb 0.99 (0.95–1.04) 0.719 0.97 (0.92–1.02) 0.217 1.02 (0.99–1.07) 0.235

MDS-UPDRS-IVb 1.38 (1.15–1.64) <0.001*** 1.19 (1.01–1.42) 0.044* 1.15 (0.97–1.37) 0.108

Years educationb 0.96 (0.87–1.06) 0.404 0.94 (0.84–1.05) 0.290 1.02 (0.93–1.12) 0.683

LEDDb 1.00 (1.00–1.00) 0.054 1.00 (1.00–1.00) 0.018* 1.00 (1.00–1.00) 0.383

Psychiatric characteristics measured in subsample (n = 82)

PASb 1.18 (1.02–1.36) 0.024* 0.92 (0.81–1.05) 0.224 1.28 (1.14–1.43) <0.001***

Persistent anxietyb 1.28 (1.03–1.60) 0.030* 0.91 (0.73–1.13) 0.382 1.41 (1.20–1.66) <0.001***

Episodic anxietyb 1.52 (1.02–2.26) 0.040* 0.83 (0.58–1.19) 0.311 1.83 (1.36–2.46) <0.001***

Avoidance behaviorb 1.22 (0.77–1.92) 0.386 0.79 (0.51–1.23) 0.298 1.54 (1.14–2.08) 0.005**

LSASb 1.04 (1.01–1.08) 0.024* 0.98 (0.95–1.01) 0.329 1.06 (1.03–1.09) <0.001***

Fear or anxietyb 1.07 (1.00–1.15) 0.044* 0.96 (0.90–1.02) 0.212 1.12 (1.06–1.18) <0.001***

Avoidance behaviorb 1.06 (0.98–1.13) 0.139 0.96 (0.89–1.02) 0.199 1.10 (1.05–1.16) <0.001***

SASb 0.18 (0.29–1.06) 0.058 0.95 (0.83–1.09) 0.477 1.21 (1.09–1.35) <0.001***

Univariate multinomial logistic regressions were conducted to compare current DSM-IV Anxiety, Anxiety NOS and no anxiety disorder groups. Odds ratios (OR) and
95% confidence intervals (CI) are presented.
aMale was the reference category.
bAdjusted for age and sex.
cScores dummy-coded using median splits.
*P < 0.05. **P < 0.01. ***P < 0.001.
SMMSE, Standardized Mini Mental State Examination; PD-CRS, Parkinson’s Disease Cognitive Rating Scale; HAM-D, Hamilton Depression Rating Scale; HAM-A,
Hamilton Anxiety Rating Scale; PDQ-8, Parkinson’s Disease Questionnaire; MDS-UPDRS, Movement Disorder Society Unified Parkinson’s Disease Rating Scale;
LEDD, levodopa equivalent daily dose; PAS, Parkinson’s Anxiety Scale; LSAS, Liebowitz Social Anxiety Scale; SAS, Starkstein Apathy Scale.
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Results of Univariate Models
Investigating the Symptoms of
Motor Complications of Therapy
in Anxiety Disorder NOS
To follow-up the higher MDS-UPDRS-IV scores observed in
the anxiety disorder NOS group compared to the DSM-IV anxi-
ety and no anxiety groups, univariate logistic regression models
were constructed using MDS-UPDRS-IV items. Excluding
2 outliers, the sample comprised 154 participants; 28 with anxi-
ety disorder NOS, 42 participants with DSM-IV anxiety, and
84 without anxiety (Table 5).

The anxiety disorder NOS group, compared to the no anx-
iety group, demonstrated greater motor complications of

therapy across all items except functional impacts of dyskine-
sias and motor fluctuations, and painful “off”-state dystonia
(Table 6). Compared to the DSM-IV anxiety group, the anxi-
ety disorder NOS group demonstrated greater functional
impacts of dyskinesias (OR, 95% CI = 2.52, 1.00–6.35;
P = 0.049), overall dyskinesia severity (OR, 95% CI = 1.43,
1.02–2.00; P = 0.040) and complexity of motor fluctuations
(OR, 95% CI = 2.36, 1.07–5.19; P = 0.033). A follow-up
multivariate regression model demonstrated the association
between complexity of motor fluctuations and anxiety disor-
der NOS (compared to the DSM-IV anxiety group) was inde-
pendent of the functional impact of dyskinesias (Table 7; OR,
95% CI = 2.58, 1.01–6.58; P = 0.047). Therefore, the rela-
tionship between anxiety disorder NOS and the functional
impact of dyskinesias demonstrated dependency on the

TABLE 4 Multivariate multinomial logistic regression model examining independent contributions of severity of complications of therapy
(MDS-UPDRS-IV) to anxiety disorder NOS, adjusted for sex, age, global cognition, and depression severity (n = 156)

Variable

Anxiety NOS vs.
no anxiety

OR (95% CI) P

Anxiety NOS vs.
DSM anxiety
OR (95% CI) P

DSM anxiety vs.
no anxiety

OR (95% CI) P

Sexa 2.15 (0.76–6.29) 0.163 0.94 (0.28–3.11) 0.920 2.28 (0.77–6.79) 0.137

Age 1.01 (0.95–1.08) 0.737 0.97 (0.90–1.04) 0.334 1.05 (0.98–1.20) 0.192

SMMSE 0.90 (0.64–1.26) 0.534 0.49 (0.30–0.80) 0.005** 1.83 (1.13–2.97) 0.013*

HAM-D 1.22 (1.08–1.38) 0.001** 0.79 (0.70–0.90) <0.001*** 1.54 (1.34–1.78) <0.001***

MDS-UPDRS-IV 1.33 (1.08–1.62) 0.007** 1.41 (1.14–1.74) 0.001** 0.94 (0.74–1.20) 0.609

A multinomial logistic regression model was constructed to compare anxiety disorder NOS, DSM-IV anxiety disorders, and no anxiety groups. χ2(10, n = 156) = 101.99,
P < 0.001; R2 = 0.48 (Cox-Snell); 0.56 (Nagelkerke).
aMale was the reference category.
*P < 0.05.
**P < 0.01.
***P < 0.001.
SMMSE, Standardized Mini Mental State Examination; HAM-D, Hamilton Depression Rating Scale; PDQ-8, Parkinson’s Disease Questionnaire; MDS-UPDRS, Move-
ment Disorder Society Unified Parkinson’s Disease Rating Scale; LEDD, levodopa equivalent daily dose.

TABLE 5 Descriptive statistics for severity of motor complications of therapy (MDS-UPDRS-IV) items (n = 154)

Variable (unit; scale range)
Total sample
mean (SD)

Anxiety NOS
mean (SD)

DSM anxiety
mean (SD)

No anxiety
mean (SD)

Age (yr) 68.86 (8.32) 67.46 (9.60) 67.14 (8.56) 68.90 (7.76)

Sex (M/F) 94/60 14/14 20/22 60/24

Time spent with dyskinesias (0–4) 0.41 (0.88) 0.93 (1.09) 0.43 (1.02) 0.23 (0.65)

Functional impact of dyskinesias (0–4) 0.14 (0.41) 0.46 (0.64) 0.19 (0.51) 0.00 (0.00)

Total dyskinesia severity score (0–8) 0.55 (1.19) 1.39 (1.64) 0.62 (1.41) 0.23 (0.65)

Time spent in the “off” state (0–4) 0.37 (0.59) 0.64 (0.73) 0.43 (0.67) 0.25 (0.46)

Functional impact of motor fluctuations (0–4) 0.31 (0.73) 0.46 (0.92) 0.31 (0.64) 0.26 (0.70)

Complexity of motor fluctuations (0–4) 0.33 (0.66) 0.64 (0.83) 0.24 (0.43) 0.27 (0.67)

Total motor fluctuations severity score (0–12) 1.01 (1.70) 1.75 (2.12) 0.98 (1.54) 0.79 (1.56)

Painful “off”-state dystonia (0–4) 0.13 (0.47) 0.11 (0.32) 0.26 (0.54) 0.07 (0.46)

The total dyskinesia severity score is the sum of severity scores for time spent with dyskinesias and the functional impact of dyskinesias. The total motor fluctuations sever-
ity score is the sum of severity scores for time spent in the “off” state, functional impact of motor fluctuations, and complexity of motor fluctuations.
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complexity of motor complications (OR, 95% CI = 1.95,
0.74–5.12, P = 0.176).

Discussion
This study identified characteristics associated with anxiety disor-
der NOS in persons with PD compared to those without anxiety
and those with DSM-IV anxiety disorders. A greater overall
severity of motor complications of PD therapy was observed in
the anxiety disorder NOS group compared to the DSM-IV anxi-
ety group. Moreover, the anxiety disorder NOS group experi-
enced more time spent with dyskinesias and in the “off” state, a
greater complexity of motor fluctuations, and a higher severity
of dyskinesias and motor fluctuations compared to patients with-
out anxiety. Interestingly, patients with anxiety disorder NOS
also demonstrated a greater functional impact and severity of dys-
kinesias, and more complex motor fluctuations than patients with
DSM-IV anxiety disorders. Specifically, PD patients with anxiety
disorder NOS, compared to the DSM-IV anxiety group, dem-
onstrated a 0.43-fold increase in the odds of experiencing more
severe dyskinesias, a 2.52-fold increase in the odds of experienc-
ing greater functional impacts of dyskinesias, and a 2.36-fold

increase in the odds of experiencing more complex motor fluc-
tuations. This suggests that motor complications of therapy are
more frequently related to anxiety disorder NOS than diagnos-
able DSM-IV anxiety disorders, particularly as no associations
were evident in the DSM-IV anxiety group compared to the no
anxiety group.

Motor complications of PD therapy have previously been
suggested to be associated with anxiety in PD.11,39 Anxiety expe-
rienced during “off” periods has been shown to improve with
dopaminergic medication.40 Similarly, PD patients may self-
administer extra medication to address anxiety in anticipation of
an “off” period.41 It is therefore possible that the anxiety disorder
NOS group self-administered additional medication to manage
anxiety about their motor fluctuations, which were more com-
plex compared to the DSM-IV anxiety and no anxiety groups.
As increased doses of dopaminergic medication can incur dyski-
nesias, the overuse of medication might explain the associations
observed between motor fluctuations and dyskinesias in the anxi-
ety disorder NOS group. Although some patients with anxiety
disorder NOS have previously demonstrated panic attacks and
situational anxiety related to wearing-off and motor
fluctuations,14,42 to the authors’ knowledge, this study is the first
to characterize motor complications of PD therapy (ie, dyskine-
sias, time in the “off” state, motor fluctuations and dystonia) in
anxiety disorder NOS.

The present findings also demonstrated that persistent, epi-
sodic (panic) and social anxiety symptoms were associated with
anxiety disorder NOS compared to patients without anxiety, as
evidenced by PAS and LSAS results. However, avoidance behav-
ior (measured by the PAS and LSAS) was not associated with
anxiety disorder NOS compared to the no anxiety group. There
were no significant differences in the severity of persistent and
episodic anxiety experienced by persons with anxiety disorder
NOS compared to DSM-IV anxiety disorders, indicating these

TABLE 6 Association between motor complications of therapy (MDS-UPDRS-IV items) and anxiety disorder NOS (n = 154)

Variable

Anxiety NOS vs.
no anxiety

OR (95% CI) P

Anxiety NOS vs.
DSM anxiety
OR (95% CI) P

DSM anxiety vs.
no anxiety

OR (95% CI) P

Time spent with dyskinesias 2.13 (1.30–3.48) 0.003** 1.55 (0.97–2.47) 0.065 1.37 (0.82–2.30) 0.227

Functional impact of dyskinesias – – 2.52 (1.00–6.35) 0.049* – –

Total dyskinesia severity score 2.14 (1.41–3.25) <0.001*** 1.43 (1.02–2.00) 0.040* 1.50 (0.98–2.29) 0.062

Time spent in the “off” state 2.92 (1.42–6.02) 0.004** 1.61 (0.78–3.30) 0.196 1.82 (0.92–3.62) 0.087

Functional impact of motor fluctuations 1.29 (0.74–2.24) 0.368 1.31 (0.71–2.40) 0.392 0.99 (0.57–1.72) 0.962

Complexity of motor fluctuations 1.99 (1.12–3.56) 0.020* 2.36 (1.07–5.19) 0.033* 0.85 (0.40–1.78) 0.658

Total motor fluctuations severity score 1.32 (1.05–1.68) 0.019* 1.25 (0.96–1.62) 0.092 1.06 (0.83–1.35) 0.638

Painful “off”-state dystonia 1.14 (0.34–3.89) 0.833 0.56 (0.18–1.73) 0.310 2.06 (0.86–4.89) 0.104

Univariate multinomial logistic regression models were constructed to compare current anxiety disorder NOS, current DSM-IV anxiety disorders, and no anxiety groups.
All variables were adjusted for age and sex. Odds ratios (OR) and 95% confidence intervals (CI) are presented. Dashes indicate the results are not applicable as the mean
severity reported in the no anxiety group did not exceed zero.
*P < 0.05.
**P < 0.01.
***P < 0.001.

TABLE 7 Association between complexity of motor fluctuations,
functional impact of dyskinesias, and anxiety disorder NOS

Variable OR (95% CI) P

Functional impact of dyskinesias 1.95 (0.74–5.12) 0.176

Complexity of motor fluctuations 2.58 (1.01–6.58) 0.047*

Multivariate logistic regression comparing current anxiety disorder NOS and
current DSM-IV anxiety disorder groups are presented, adjusted for age and
sex. Odds ratios (OR) and 95% confidence intervals (CI) are presented.
*P < 0.05.
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anxiety symptoms are applicable for all patients experiencing
anxiety. However, avoidance behavior was associated with the
DSM-IV anxiety disorders group, suggesting anxiety disorder
NOS might advance to social phobia if unmanaged symptoms
progressed to avoidance behavior. These findings are consistent
with literature demonstrating panic attacks not meeting DSM-IV
criteria for panic disorder14,19 and social anxiety are common in
PD,43 whereby some patients with anxiety disorder NOS experi-
ence aversions to social situations related to motor symptoms.14

To the authors’ knowledge, these are the first findings to charac-
terize social anxiety symptoms in anxiety disorder NOS.

Moreover, greater global cognitive impairment measured by
the SMMSE (but not the PD-CRS) was associated with anxiety
disorder NOS compared to the DSM-IV anxiety group. This is
interesting, given global cognitive impairment did not differ
between the anxiety disorder NOS and no anxiety groups. Fur-
thermore, a lack of association between anxiety disorder NOS
compared to DSM-IV disorders, and the more comprehensive
global cognitive measure, PD-CRS, may be because of other
cognitive impairments found in the PD-CRS but not covered in
the SMMSE. The association between cognitive impairment and
anxiety in PD remains debated.39,44–47

Overall, the remaining results were consistent with previous
findings. Patients with anxiety disorder NOS demonstrated a
greater severity of anxiety and depression than those with no
anxiety, yet lower severities compared to those with DSM-IV
anxiety disorders, as expected.48 Non-motor experiences of daily
living (MDS-UPDRS-I) were associated with the anxiety disor-
der NOS group compared to the no anxiety group, yet did not
differ compared to the DSM-IV anxiety group. Apathy was not
associated with anxiety disorder NOS, yet was associated with
DSM-IV anxiety compared to the no anxiety group. This associ-
ation is regarded as unclear.49–51 Female sex and a poorer quality
of life were associated with the anxiety disorder NOS and DSM-
IV anxiety groups compared to the no anxiety group, as antici-
pated.11,52–57 Although younger age and anxiety have previously
been associated in PD,14,43,54,58 age was not associated with the
anxiety disorder NOS group.

Limitations
Given the use of a convenience sample, sampling bias may have
occurred, and prevalence rates cannot be concluded. The present
study is unable to assume causality in the associations identified
with anxiety in PD. Moreover, this study limited data collection
to patients without dementia, meaning findings cannot be gener-
alized to PD dementia. Although we adhered to sample size
recommendations,38 the findings are limited by a relatively small
sample of patients with anxiety disorder NOS. Whether partici-
pants were receiving anxiety treatments was not considered,
meaning any confounding effects of anxiety treatment were not
accounted for when analyzing data because of the relatively small
sample size. For example, benzodiazepines, prescribed for anxi-
ety, can improve cramping and sleep symptoms of PD.59,60

Finally, because the study commenced in 2011 before the
publication of the DSM-5 criteria, we used the DSM-IV criteria

to diagnose anxiety disorders. Compared to the DSM-IV, the
DSM-5 criteria has removed the requirement for individuals to
recognize their anxiety is excessive or unreasonable for agora-
phobia, specific phobia, and social anxiety disorder (previously
social phobia) as evidence suggested that older persons frequently
misattributed phobic fears to aging.61 Additionally, obsessive–
compulsive disorder (OCD) is not classified as an anxiety disor-
der in the DSM-5.62 However, all 5 patients with OCD in this
study had at least 1 other DSM-IV anxiety disorder: (1) GAD
and OCD; (2) social phobia, GAD, and OCD; (3) specific pho-
bia, social phobia, GAD, and OCD; (4) agoraphobia, social pho-
bia, GAD, and OCD; and (5) agoraphobia, specific phobia,
GAD, and OCD. Therefore, changes to diagnostic criteria do
not affect our conclusions.

Practical Implications and
Directions for Future Research
The findings suggest that anxiety disorder NOS in PD captures a
distinct and undefined subgroup of PD patients experiencing
anxiety characterized by motor complications of therapy, global
cognitive impairment and episodic, persistent, and social anxiety
symptoms. The identification of these characteristics could serve
to facilitate the recognition and treatment of clinically significant
anxiety in PD patients. A practical suggestion could be made that
clinicians formally check on anxiety when motor complications
and/or other psychiatric conditions and/or cognitive decline is
present or uncovered. As the etiology of anxiety in PD is a com-
plex interplay of neurobiological and psychological factors that
develop over time,16 it is unclear whether the presentation of
anxiety disorder NOS in PD can be explained by a psychological
reaction to motor complications or neurobiological underpin-
nings. Further research investigating the etiology of anxiety in
this group is warranted.

Future studies should incorporate both “on” and “off” states,
investigate the relationship between side of PD onset, anxiety,
and cognitive impairment, and include persons with PD demen-
tia. Longitudinal and neuroimaging studies are recommended.
Given that anxiety is a reported risk factor for cognitive decline
and dementia in older adults,63–66 treating anxiety might delay
cognitive impairment in PD.67 These findings facilitate the
development of treatments addressing anxiety, thereby poten-
tially preventing cognitive deficits.

Finally, future research should focus on the development of
guidelines to optimally identify and diagnose PD-specific anxiety
and may warrant the inclusion of PD-specific subtypes within
subsequent DSM editions (eg, anxiety disorder secondary to PD,
wearing-off anxiety subtype). Research should then consider tai-
lored interventions to treat PD-specific anxiety.

Conclusions
Using multinomial logistic regression modeling, we presented
novel evidence that anxiety disorder NOS in PD captures an
undefined subgroup of PD patients experiencing anxiety

578 MOVEMENT DISORDERS CLINICAL PRACTICE 2021; 8(4): 571–581. doi: 10.1002/mdc3.13193

RESEARCH ARTICLE ATYPICAL ANXIETY IN PARKINSON’S DISEASE



characterized by PD-specific symptoms. Building on our earlier
study, the present findings demonstrated that anxiety disorder
NOS is associated with a greater severity and time spent with
dyskinesias; more time spent in the “off” state; a greater com-
plexity, functional impact and severity of motor fluctuations; and
episodic, persistent and social anxiety symptoms compared to
those without anxiety. Moreover, those with anxiety disorder
NOS demonstrated greater global cognitive impairment, a
greater functional impact and severity of dyskinesias, and a
greater complexity of motor fluctuations compared to those with
diagnosable DSM-IV anxiety disorders. Future research should
investigate the association between anxiety and dyskinesias, “on/
off” fluctuations and cognitive impairment to facilitate the devel-
opment of guidelines for the identification and treatment of
atypical anxiety disorders in PD.

Acknowledgments
We thank all participants of the study, IDATA-PD study group,
research assistant, Tiffany Au, and principal investigators of the
Queensland Parkinson’s Project, Prof. George Mellick and Prof.
Peter Silburn.

Author Roles
(1) Research project: A. Conception, B. Organization,
C. Execution; (2) Statistical Analysis: A. Design, B. Execution,
C. Review and Critique; (3) Manuscript: A. Writing of the First
Draft, B. Review and Critique.

E.J.F.: 1A, 1B, 1C, 2A, 2B, 2C, 3A, 3B
G.J.B.: 1A, 1B, 1C, 3B
J.D.O.: 1B, 3B
J.Y.: 1A, 1B, 1C, 3B
R.M.: 1A, 3B
N.N.D.: 1A, 1B, 1C, 2A, 2C, 3B

Disclosures
Ethical Compliance Statement: Written informed consent was
obtained from all participants before commencing the study. The
Human Research Ethics Committees of the University of Queens-
land, Princess Alexandra Hospital and Royal Brisbane and Women’s
Hospital provided ethical approval for this study. We confirm that
we have read the Journal’s position on issues involved in ethical pub-
lication and affirm that this work is consistent with those guidelines.
Funding Sources and Conflict of Interest: The authors
declare that there was no potential conflict of interest. This
research was supported by the Royal Brisbane and Woman’s
Hospital Foundation, Parkinson’s Queensland and Lions Medical
Research Foundation.

Financial Disclosure for the Past 12 Months: E.J.F. is
employed at the University of Queensland. G.J.B. owns stocks
in the following medically-related fields: CSL (vaccines and
blood products; annual dividends <$1000 last 2 years) and YM
Biosciences (experimental hematology and cancer products; no
dividends to date). G.J.B. has copyright over the following rating
scales: Geriatric Anxiety Inventory, Geriatric Anxiety Inventory
– Research Form, Geriatric Anxiety Inventory – Short Form and
Informant Questionnaire for Anxiety in Dementia. G.J.B. holds
copyright over the following books: Anxiety in Older People:
Clinical and Research Perspectives, Psychosocial Dimensions of Medicine,
Community Mental Health for Older People, and Medical Consultation
Skills—A Practical Handbook. G.J.B. provides regular expert testi-
mony in the Supreme Court of Queensland in relation to cases
involving a mental health defense for serious crimes (rape, pedo-
philia, murder) and cases involving disputed wills and decisional
capacity more generally. G.J.B. is on the following advisory
boards: Clem Jones Centre for Aging Dementia Research,
Queensland Brain Institute, University of Queensland (honorary
position). G.J.B. has employment with the University of
Queensland, School of Medicine (salaried full professor), Repa-
triation Medical Authority (Member of this federal govern-
ment Authority under the auspices of the Department of
Veterans’ Affairs—annual retainer plus sitting fees), Queens-
land Health (consultant psychiatrist at the Royal Brisbane and
Women’s Hospital; on-call payments and contribution to
University salary) and private practice (geriatric psychiatry and
forensic psychiatry—patient and lawyer fees). G.J.B. holds a
partnership with the Royal Brisbane and Woman’s Hospital.
G.J.B. holds contracts with Biogen, Janssen, Lundbeck,
TauRx (payments to employer; no personal income) related
to sponsored clinical trials in Alzheimer’s disease.
G.J.B. receives royalties from a published book (occasional
royalties to his employer < $1000 last year): Byrne and Neville
(2009) Community Mental Health for Older People. Elsevier
Australia. ISBN 9780729538992 and from a published rating
scale (occasional royalties to his employer <$1000 last year):
Geriatric Anxiety Inventory. G.J.B. is a recipient of grants
from the Australian National Health and Medical Research
Council, Royal Brisbane and Women’s Hospital Foundation
and Queensland Brain Institute. J.D.O. holds consultancies
with Allegran; is employed at the Royal Brisbane and
Women’s Hospital/Queensland Health and the University of
Queensland; holds a contract/honoraria with Ipsen; and is a
recipient of grants from Royal Brisbane and Women’s
Hospital Foundation, National Health and Medical Research
Council, Medical Research Future Fund. J.Y. is employed at
the University of Queensland. R.M. is employed by the University
of Queensland. N.N.D. was supported by the Royal Brisbane and
Woman’s Hospital Foundation, Parkinson’s Queensland and Lions
Medical Research Foundation. N.N.D. is supported by the
National Health and Medical Research Boosting Dementia
Research Leadership Fellowship (APP1137339). N.N.D. is
employed at the University of Queensland, holding a partnership
with the Royal Brisbane and Woman’s Hospital. ■

MOVEMENT DISORDERS CLINICAL PRACTICE 2021; 8(4): 571–581. doi: 10.1002/mdc3.13193 579

FORBES E.J. ET AL. RESEARCH ARTICLE



References
1. Dissanayaka NNW, White E, O’Sullivan JD, et al. Characteristics and

treatment of anxiety disorders in Parkinson’s disease. Mov Disord Clin
Pract 2015;2(2):155–162.

2. Broen MP, Narayen NE, Kuijf ML, Dissanayaka NN, Leentjens AF.
Prevalence of anxiety in Parkinson’s disease: a systematic review and
meta-analysis. Mov Disord 2016;31(8):1125–1133.

3. Reynolds K, Pietrzak RH, El-Gabalawy R, Mackenzie CS, Sareen J.
Prevalence of psychiatric disorders in U.S. older adults: findings from a
nationally representative survey. World Psychiatry 2015;14(1):74–81.

4. Pontone G, Dissanayka N, Apostolova L, et al. Report from a multi-
disciplinary meeting on anxiety as a non-motor manifestation of
Parkinson’s disease. NPJ Parkinsons Dis 2019;5(1):30.

5. Deane KH, Flaherty H, Daley DJ, et al. Priority setting partnership to
identify the top 10 research priorities for the management of Parkinson’s
disease. BMJ Open 2014;4(12):e006434.

6. Leentjens A, Dujardin K, Marsh L, Martinez-Martin P, Richard IH,
Starkstein SE. Anxiety and motor fluctuations in Parkinson’s disease: a
cross-sectional observational study. Parkinsonism Relat Disord 2012;18(10):
1084–1088.

7. Richard HI, Frank PS, McDermott WM, et al. The ups and downs of
Parkinson disease: a prospective study of mood and anxiety fluctuations.
Cogn Behav Neurol 2004;17(4):201–207.

8. Fanciulli A, Assogna F, Caltagirone C, Spalletta G, Pontieri FE.
Rotigotine for anxiety during wearing-off in Parkinson’s disease with
dementia. Aging Clin Exp Res 2013;25(5):601–603.

9. Ghielen I, van Wegen EEH, Rutten S, et al. Body awareness training in
the treatment of wearing-off related anxiety in patients with Parkinson’s
disease: results from a pilot randomized controlled trial. J Psychosom Res
2017;103:1–8.

10. Thanvi B, Lo N, Robinson T. Levodopa-induced dyskinesia in
Parkinson’s disease: clinical features, pathogenesis, prevention and treat-
ment. Postgrad Med J 2007;83(980):384–388.

11. Solla P, Cannas A, Floris GL, et al. Behavioral, neuropsychiatric and cog-
nitive disorders in Parkinson’s disease patients with and without motor
complications. Prog Neuropsychopharmacol Biol Psychiatry 2011;35(4):1009–
1013.

12. Vazquez A, Jimenez-Jimenez FJ, Garcia-Ruiz P, Garcia-Urra D. "panic
attacks" in Parkinson’s disease. A long-term complication of levodopa
therapy. Acta Neurol Scand 1993;87(1):14–18.

13. Dissanayaka NN, Torbey E, Pachana NA. Anxiety rating scales in
Parkinson’s disease: a critical review updating recent literature. Int
Psychogeriatr 2015;27(11):1777–1784.

14. Pontone GM, Williams JR, Anderson KE, et al. Prevalence of anxiety
disorders and anxiety subtypes in patients with Parkinson’s disease. Mov
Disord 2009;24(9):1333–1338.

15. Pontone GM, Williams JR, Anderson KE, et al. Anxiety and self-
perceived health status in Parkinson’s disease. Parkinsonism Relat Disord
2011;17(4):249–254.

16. Dissanayaka NN, O’Sullivan JD, Pachana NA, et al. Disease-specific anx-
iety symptomatology in Parkinson’s disease. Int Psychogeriatr 2016;28(7):
1153–1163.

17. Goetz CG, Tilley BC, Shaftman SR, et al. Movement Disorder Society-
sponsored revision of the unified Parkinson’s disease rating scale (MDS-
UPDRS): scale presentation and clinimetric testing results. Mov Disord
2008;23(15):2129–2170.

18. Gibb WR, Lees AJ. The relevance of the Lewy body to the pathogenesis of
idiopathic Parkinson’s disease. J Neurol Neurosurg Psychiatry 1988;51(6):745–752.

19. Leentjens AFG, Dujardin K, Pontone GM, Starkstein SE, Weintraub D,
Martinez-Martin P. The Parkinson anxiety scale (PAS): development and
validation of a new anxiety scale. Mov Disord 2014;29(8):1035–1043.

20. Liebowitz MR. Social phobia. Mod Probl Pharmacopsychiatry 1987;22:
141–173.

21. Molloy DW, Alemayehu E, Roberts R. Reliability of a standardized
Mini-mental state examination compared with the traditional Mini-
mental state examination. Am J Psychiatry 1991;148(1):102–105.

22. Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, Clarke CE. System-
atic review of levodopa dose equivalency reporting in Parkinson’s disease.
Mov Disord 2010;25(15):2649–2653.

23. Hoehn MM, Yahr MD. Parkinsonism. Neurology 1967;17(5):427–442.

24. Pagonabarraga J, Kulisevsky J, Llebaria G, García-Sánchez C, Pascual-
Sedano B, Gironell A. Parkinson’s disease-cognitive rating scale: a new
cognitive scale specific for Parkinson’s disease. Mov Disord 2008;23(7):
998–1005.

25. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol
1959;32(1):50–55.

26. Bech P, Coppen A. The Hamilton Scales. 1st ed. Berlin, Heidelberg,
Germany: Springer; 1990.

27. Pedersen K, Alves G, Larsen J, Tysnes O-B, Møller S, Brønnick K.
Psychometric properties of the Starkstein apathy scale in patients with
early untreated Parkinson disease. Am J Geriatr Psychiatry 2012;20(2):
142–148.

28. Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N. The
Parkinson’s disease questionnaire (PDQ-39): development and validation
of a Parkinson’s disease summary index score. Age Ageing 1997;26(5):
353–357.

29. American Psychiatric Association. Diagnostic Criteria from DSM-IV-TR.
Washington, DC: American Psychiatric Association; 2000.

30. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-international
neuropsychiatric interview (M.I.N.I.): The development and validation
of a structured diagnostic psychiatric interview for DSM-IV and ICD-10.
J Clin Psychiatry 1998;59(Suppl 20):22–33.

31. Dissanayaka NN, White E, O’Sullivan JD, Marsh R, Pachana NA,
Byrne GJ. The clinical spectrum of anxiety in Parkinson’s disease. Mov
Disord 2014;29(8):967–975.

32. Nick TG, Campbell KM. Logistic regression. Methods Mol Biol 2007;404:
273–301.

33. Box GEP, Tidwell PW. Transformation of the independent variables.
Dent Tech 1962;4(4):531–550.

34. Stoltzfus J. Logistic regression: a brief primer. Acad Emerg Med 2011;18
(10):1099–1104.

35. Bender R, Lange S. Multiple test procedures other than Bonferroni’s
deserve wider use. BMJ 1999;318(7183):600–601.

36. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 5th ed. Boston,
MA: Pearson/Allyn & Bacon; 2007.

37. Sullivan LM. Essentials of Biostatistics in Public Health. 3rd ed. Burlington,
MA: Jones & Bartlett Learning; 2018.

38. Long JS. Regression Models for Categorical and Limited Dependent Variables.
Thousand Oaks, CA: Sage Publications; 1997.

39. Burn DJ, Landau S, Hindle JV, et al. Parkinson’s disease motor subtypes
and mood. Mov Disord 2012;27(3):379–386.

40. Kulisevsky J, Pascual-Sedano B, Barbanoj M, Gironell A,
Pagonabarraga J, Garcia-Sanchez C. Acute effects of immediate and
controlled-release levodopa on mood in Parkinson’s disease: a double-
blind study. Mov Disord 2007;22(1):62–67.

41. Okai D, Samuel M, Askey-Jones S, David AS, Brown RG. Impulse con-
trol disorders and dopamine dysregulation in Parkinson’s disease: a
broader conceptual framework. Eur J Neurol 2011;18(12):1379–1383.

42. Menza MA, Sage J, Marshall E, Cody R, Duvoisin R. Mood changes
and "on-off" phenomena in Parkinson’s disease. Mov Disord 1990;5(2):
148–151.

43. Bolluk B, Özel-Kizil ETB, Akbostanci MC, Atbasoglu EC. Social anxi-
ety in patients with Parkinson’s disease. J Neuropsychiatry Clin Neurosci
2010;22(4):390–394.

44. Bogdanova Y, Cronin-Golomb A. Neurocognitive correlates of apathy
and anxiety in Parkinson’s disease. Parkinsons Dis 2012;2012:2012.

45. Foster PS, Drago V, Yung RC, et al. Anxiety affects working memory
only in left hemibody onset Parkinson disease patients. Cogn Behav Neurol
2010;23(1):14–18.

46. Pontone GM, Williams JR, Anderson KE, et al. Pharmacologic treat-
ment of anxiety disorders in Parkinson disease. Am J Geriatr Psychiatry
2013;21(6):520–528.

47. Ryder KA, Gontkovsky ST, McSwan KL, Scott JG, Bharucha KJ,
Beatty WW. Cognitive function in Parkinson’s diease: Association with
anxiety but not depression. Aging Neuropsychol Cogn 2002;9(2):77–84.

48. Nuti A, Ceravolo R, Piccinni A, et al. Psychiatric comorbidity in a pop-
ulation of Parkinson’s disease patients. Eur J Neurol 2004;11(5):315–320.

49. Starkstein SE, Mayberg HS, Preziosi TJ, Andrezejewski P, Leiguarda R,
Robinson RG. Reliability, validity, and clinical correlates of apathy in
Parkinson’s disease. J Neuropsychiatry Clin Neurosci 1992;4(2):134–139.

580 MOVEMENT DISORDERS CLINICAL PRACTICE 2021; 8(4): 571–581. doi: 10.1002/mdc3.13193

RESEARCH ARTICLE ATYPICAL ANXIETY IN PARKINSON’S DISEASE



50. Pluck GC, Brown RG. Apathy in Parkinson’s disease. J Neurol Neurosurg
Psychiatry 2002;73(6):636–642.

51. Aarsland D, Larsen JP, Lim NG, Janvin C, Karlsen K, Tandberg E,
Cummings JL. Range of neuropsychiatric disturbances in patients
with Parkinson’s disease. J Neurol Neurosurg Psychiatry 1999;67(4):
492–496.

52. Leentjens AFG, Dujardin K, Marsh L, Martinez-Martin P, Richard IH,
Starkstein SE. Symptomatology and markers of anxiety disorders in
Parkinson’s disease: a cross-sectional study. Mov Disord 2011;26(3):
484–492.

53. Mondolo F, Jahanshahi M, Grana A, Biasutti E, Cacciatori E, Di
Benedetto P. Evaluation of anxiety in Parkinson’s disease with some
commonly used rating scales. Neurol Sci 2007;28(5):270–275.

54. Nègre-Pagès L, Grandjean H, Lapeyre-Mestre M, et al. Anxious and
depressive symptoms in Parkinson’s disease: the French cross-sectionnal
DoPaMiP study. Mov Disord 2010;25(2):157–166.

55. Picillo M, Amboni M, Erro R, et al. Gender differences in non-motor
symptoms in early, drug naive Parkinson’s disease. J Neurol 2013;260(11):
2849–2855.

56. Solla P, Cannas A, Ibba FC, et al. Gender differences in motor and non-
motor symptoms among Sardinian patients with Parkinson’s disease.
J Neurol Sci 2012;323(1–2):33–39.

57. Quelhas R, Costa M. Anxiety, depression, and quality of life in
Parkinson’s disease. J Neuropsychiatry Clin Neurosci 2009;21(4):413–419.

58. Dissanayaka NN, Sellbach A, Matheson S, et al. Anxiety disorders in
Parkinson’s disease: prevalence and risk factors. Mov Disord 2010;25(7):
838–845.

59. Griffin CE 3rd, Kaye AM, Bueno FR, Kaye AD. Benzodiazepine phar-
macology and central nervous system-mediated effects. Ochsner J 2013;13
(2):214–223.

60. Termsarasab P, Thammongkolchai T, Frucht SJ. Medical treatment of
dystonia. J Clin Mov Disord 2016;3:19–19.

61. American Psychiatric Association. In: Arlington VA, ed. Diagnostic and
Statistical Manual of Mental Disorders: DSM-5. 5th ed. Washington, DC:
American Psychiatric Association; 2013.

62. Krzanowska E, Kuleta M. From anxiety to compulsivity—A review of
changes to OCD classification in DSM-5 and ICD-11. Arch Psychiatry
Psychother 2017;19(3):7–15.

63. Rasmussen H, Rosness TA, Bosnes O, Salvesen Ø, Knutli M, Stordal E.
Anxiety and depression as risk factors in Frontotemporal dementia and
Alzheimer’s disease: the HUNT study. Dement Geriatr Cogn Disord Extra
2018;8(3):414–425.

64. Gulpers B, Ramakers I, Hamel R, Köhler S, Oude Voshaar R,
Verhey F. Anxiety as a predictor for cognitive decline and dementia: a
systematic review and meta-analysis. Am J Geriatr Psychiatry 2016;24(10):
823–842.

65. Kassem AM, Ganguli M, Yaffe K, et al. Anxiety symptoms and risk of
cognitive decline in older community-dwelling men. Int Psychogeriatr
2017;29(7):1137–1145.

66. Beaudreau SA, O’Hara R. Late-life anxiety and cognitive impairment: a
review. Am J Geriatr Psychiatry 2008;16(10):790–803.

67. Dissanayaka NNW, Lawson RA, Yarnall AJ, et al. Anxiety is associated
with cognitive impairment in newly-diagnosed Parkinson’s disease.
Parkinsonism Relat Disord 2017;36:63–68.

MOVEMENT DISORDERS CLINICAL PRACTICE 2021; 8(4): 571–581. doi: 10.1002/mdc3.13193 581

FORBES E.J. ET AL. RESEARCH ARTICLE


	 Defining Atypical Anxiety in Parkinson's Disease
	Method
	Design and Participants
	Data Collection Procedure
	Measures
	Data Analysis

	Results
	Results of Univariate Logistic Regression Models (Adjusted for Age and Sex)
	Results of a Multivariate Model Investigating Motor Complications of Therapy in Anxiety Disorder NOS
	Results of Univariate Models Investigating the Symptoms of Motor Complications of Therapy in Anxiety Disorder NOS

	Discussion
	Limitations
	Practical Implications and Directions for Future Research
	Conclusions

	Acknowledgments
	Author Roles
	Disclosures
	Ethical Compliance Statement
	Funding Sources and Conflict of Interest
	Financial Disclosure for the Past 12Months

	References


