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Objective:	 While	 much	 research	 has	 been	 conducted	 toward	 understanding	 the	
relationship	 between	 prevalence	 of	 Parkinson’s	 disease	 (PD)	 and	 generalized	
anxiety,	 little	 has	 been	 done	 considering	 additional	 influential	 factors	 in	 the	
relationship	 by	 means	 of	 a	 large	 ethnically	 diverse	 sample.	 Our	 study	 strives	
to	 fulfill	 these	 deficits	 in	 the	 literature	 as	 we	 set	 out	 to	 determine	 the	 impact	 of	
progression	 of	 PD,	 age,	 gender,	 and	 Hoehn	 and	Yahr	 (H	 and	Y)	 staging	 of	 PD	
on	 generalized	 anxiety.	 Methods: A retrospective	 chart	 review	 analysis	 was	
performed	on	PD	patients	who	were	regularly	examined	in	a	community‑based	PD	
and	movement	disorders	center	 from	2005	 to	2010.	Results: This	study	consisted	
of	 310	 patients	with	 PD	 among	whom	12%	had	 generalized	 anxiety.	Neither	 age	
nor	gender	was	significant	onset	predictors	at P =	0.05.	The	impact	of	progression	
of	 H	 and	 Y	 Stages	 2–3	 and	 2–4	 increased	 the	 odds	 of	 generalized	 anxiety	
disorder	 (GAD )	 prevalence	 though	 it	 was	 statistically	 insignificant	 at P =	 0.05.	
Conclusions: Clinicians	should	not	expect	the	risk	of	developing	anxiety	to	depend	
on	gender	nor	change	as	a	function	of	age	though	it	may	increase	with	symptomatic	
progression	of	PD	as	outlined	by	H	and	Y.	To	the	best	of	our	knowledge,	this	is	the	
largest	 and	most	 ethnically	 diverse	 prevalence	 study	with	 a	 focus	 on	 generalized	
anxiety	 and	 PD.	 Significant Outcomes and Limitations: The	 symptomatic	
progression	 of	 PD,	 but	 not	 age	 or	 gender,	 may	 be	 associated	 with	 an	 increased	
risk	 for	 GAD.	 This	 study	 lacked	 adjustment	 for	 potential	 confounders	 such	 as	
depression	and	PD	medications.
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PD.[1]	 Anxiety	 is	 a	 pathological	 state	 characterized	 by	
a	 feeling	 of	 dread	 accompanied	 by	 somatic	 signs	 that	
indicate	 a	 hyperactive	 autonomic	 nervous	 system.	 It	
is	 differentiated	 from	 fear,	 which	 is	 a	 response	 to	 a	
known	 cause.[3]	 Existing	 literature	 indicates	 that	 the	
prevalence	 of	 anxiety	 disorders	 in	 patients	 suffering	
from	 PD	 ranges	 from	 3.6%	 to	 40%,[4]	 which	 is	 higher	
than	in	normal	populations	and	other	disease	comparison	
populations.[5]	 Panic	 disorders	 are	 the	 most	 common,	
with	 prevalence	 rates	 ranging	 from	 13%	 to	 30%;[6]	 one	
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Introduction

P arkinson’s	 disease	 (PD)	 is	 a	 neurodegenerative	
condition	 from	 a	 loss	 of	 dopaminergic	 neurons,	

most	 prominently	 in	 the	 substantia	 nigra.	 The	 main	
symptoms	of	PD	consist	of	bradykinesia,	resting	tremor,	
rigidity,	 and	 postural	 instability.[1]	 In	 addition	 to	 these	
motor	symptoms,	PD	causes	many	nonmotor	symptoms,	
which	 in	 some	 cases	 may	 begin	 before	 the	 motor	
symptoms.	 Depression,	 anxiety,	 cognitive	 dysfunction,	
hallucinations,	speech	and	swallowing	problems,	bladder	
dysfunction,	 constipation,	 drooling,	 and	 autonomic	
dysfunction	 are	 among	 the	 nonmotor	 symptoms	 of	
PD.[2]	Anxiety	disorders,	particularly	generalized	anxiety	
disorders	 (GADs),	panic	disorders,	and	phobic	disorders	
are	 reported	 by	 a	 significant	 number	 of	 patients	 with	
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study	has	 even	 suggested	 that	 the	prevalence	of	 anxiety	
disorders	 may	 be	 higher	 than	 current	 estimates,	 due	
to	 certain	 anxiety	 disorder	 characteristics	 not	 meeting	
the	 conventional	 Diagnostic	 and	 Statistical	 Manual	 of	
Mental	 Disorders–Fourth	 Edition	 (DSM‑IV)	 diagnostic	
criteria.[7]

Patients	with	 anxiety	disorders	may	complain	of	 having	
palpitations,	 dizziness,	 shortness	 of	 breath,	 episodes	 of	
sweating,	 a	 feeling	 of	 passing	 out,	 numbness	 of	 lips,	
and	 fingertips,	 in	 addition	 to	 fidgeting	 and	 agitation.	
These	episodes	are	very	frightening	to	the	caregiver	and	
may	 make	 them	 feel	 helpless.	 A	 study	 conducted	 by	
Siemers	 et	 al.	 comparing	 changes	 in	 state–trait	 anxiety	
inventory	 (STAI)	 scores	 with	 changes	 in	 parkinsonian	
disability	found	the	magnitude	of	change	in	STAI	scores	
correlate	with	 the	 change	 in	 degree	 of	 disability	 due	 to	
PD,	as	well	as	with	disease	duration.[8]

About	 85%	 of	 patients	 with	 PD	 may	 hyperventilate	
and	 experience	 shortness	 of	 breath.[9]	 It	 is	 likely	 that	
this	 shortness	 of	 breath	 is	 a	 wearing	 off	 symptom	 in	
patients	 with	 PD.[10]	 Some	 studies	 have	 shown	 that	
patients	 with	 PD	 may	 have	 upper	 airway	 obstruction,	
resulting	 in	shortness	of	breathing,	which	 is	 reversed	by	
levodopa	 (LD).[11]	 Apomorphine	 (a	 dopamine	 agonist)	
has	 also	 been	 shown	 to	 improve	 respiration	 in	 PD	
patients.[12]

Although	 anxiety	 is	 a	 known	 nonmotor	 symptom	 of	
PD,	 there	 are	many	other	variables	 that	 could	 affect	 the	
prevalence	of	anxiety	in	PD.

Methods
A	 retrospective	 chart	 review	 analysis	 of	 310	 idiopathic	
PD	 patients	 was	 conducted	 in	 a	 community‑based	 PD	
and	movement	disorders	clinic.	These	patients	were	seen	
and	 regularly	 followed	 between	 2005	 and	 2010.	 The	
Brain	Bank	criterion	was	used	 to	diagnose	patients	with	
PD.[13]	In	addition	to	other	nonmotor	symptoms,	patients	
in	 this	 clinic	 were	 routinely	 screened	 during	 follow‑up	
visits	 for	 the	 presence	 of	 anxiety	 symptoms	 using	 the	
DSM‑IV	 diagnostic	 criteria	 for	 GAD.[14]	 In	 2010,	 the	
Hoehn	 and	Yahr	 (H	 and	Y)	 staging	 system	was	 used	 to	
collect	 data	 to	 determine	 in	which	 stage	 of	 PD	was	 the	
onset	of	anxiety	in	each	patient.	Patients	without	anxiety	
were	 staged	 at	 their	 final	 H	 and	 Y	 stage	 of	 PD	 at	 the	
point	of	data	collection.

To	 further	 examine	 the	 prevalence	 of	 anxiety,	 patients	
were	 organized	 according	 to	 gender	 and	H	 and	Y	 stage	
of	PD	as	presented	in	Tables	1	and	2,	respectively.

The	 study	 protocol	 confirms	 to	 the	 provisions	 of	 the	
Declaration	of	Helsinki	1995	(as	revised	in	Tokyo	2004)	
and	 has	 been	 approved	 by	 the	 Ethics	Committee	 of	 the	

Centenary	Hospital	Division	of	the	Rouge	Valley	Health	
System.	 Each	 patient	 gave	 their	 informed	 consent	 and	
their	case	was	kept	confidential.

The	 overall	 age‑specific,	 gender‑specific,	 and	 PD	
stage‑stratified	 prevalence	 rates	 of	 anxiety	 were	
determined.	 Logistic	 regression	 was	 performed	 testing	
the	differences	 in	prevalence	between	 the	genders,	ages,	
and	PD	 stages.	Analysis	 of	 anxiety	 occurrence	with	 PD	
stage	 was	 conducted	 with	 the	 exclusion	 of	 patients	 in	
PD	 Stages	 1	 and	 5	 as	 the	 number	 of	 patients	 in	 these	
stages	was	too	small	to	allow	for	their	inclusion.

The	 mean	 age	 and	 mean	 PD	 stage	 of	 patients	 with	
anxiety	and	those	without	anxiety	were	determined.

Results
The	 overall	 prevalence	 of	 anxiety	 in	 this	 sample	 of	
PD	 patients	 was	 12%.	 The	 male‑	 and	 female‑specific	
prevalence	 rates	 were	 10.8%	 and	 12.6%,	 respectively	
[Table	 3].	 Table	 4	 summarizes	 the	 PD	 stage‑stratified	
prevalence	rates.

In	 this	 statistical	 analysis,	 likelihood	 ratio	 and	 Wald	
statistics	 indicated	 that	 the	 overall	 null	 hypothesis	 was	
not	 significant	 at	 5%	 level	 of	 significance.	 Although	
the	 overall	 model	 was	 not	 significant,	 the	 impact	
of	 the	 progression	 of	 the	 Stages	 2–3	 and	 2–4	 increased	
the	 likelihood	 of	 prevalence	 of	 anxiety.	 The	 odds	 of	
anxiety	 for	 Stage	 2	 are	 3.434	 times	 the	 odds	 for	 Stage	
4,	 adjusted	 for	 sex	and	age,	with	95%	confidence	 limits	
from	1.219	to	9.678.	The	odds	of	anxiety	for	Stage	3	are	
1.622	 times	 the	 odds	 for	 Stage	 4,	 adjusted	 for	 sex	 and	
age,	with	95%	confidence	limits	from	0.641	to	4.103.

No	 statistically	 significant	 difference	 was	 found	 in	 the	
prevalence	 of	 anxiety	 between	 genders	 and	 ages,	 and	 no	
statistically	 significant	 difference	 was	 found	 in	mean	 age	
between	patients	with	anxiety	and	patients	without	anxiety.

Table 2: Number of patients per Hoehn and Yahr stage 
of Parkinson’s disease

H and Y stage of PD Number of patients
2 149
3 112
4 49
PD:	Parkinson’s	disease,	H	and	Y:	Hoehn	and	Yahr

Table 1: Number of patients by gender, with indication 
of mean, minimum, and maximum age of each gender

Male Female
Number	of	patients 175 135
Mean	age 78 74
Minimum	age 42 44
Maximum	age 98 94
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Discussion
Previous	studies	examining	the	relationship	between	PD	
and	anxiety	have	produced	conflicting	results.	Although	
some	 studies	 suggest	 that	 anxiety	 in	 PD	 patients	 is	
related	 to	 the	 factors	 of	 age	 and	 PD	 stage,	 others	
indicate	 the	 lack	 of	 a	 relationship	 between	 anxiety	
and	 these	 factors.	 For	 instance,	 a	 study	 conducted	
by 	Dissanayaka	et al.	 found	 that	 the	 risk	 of	 developing	
anxiety	in	PD	patients	decreased	with	age	and	increased	
with	 PD	 stage,[4]	 while	 another	 study	 conducted	 by	
Quelhas	 and	 Costa	 found	 no	 significant	 association	 of	
anxiety	 with	 age	 and	 PD	 stage.[15]	 The	 results	 of	 our	
study	 indicate	 the	 lack	 of	 a	 relationship	 of	 anxiety	
with	 age	 but	 demonstrated	 the	 increased	 prevalence	
of	 anxiety	 with	 an	 increase	 of	 PD	 stage,	 in	 particular,	
from	Stages	2–3	to	2–4.	With	respect	to	the	relationship	
between	 gender	 and	 anxiety	 in	 patients	 with	 PD,	 most	
literature	 indicates	 no	 difference	 between	 male‑	 and	
female‑specific	 prevalence	 rates,[16]	 with	 which	 our	
findings	concur.

This	study	supports	the	findings	of	previous	studies	of	no	
significant	 relationship	 of	 anxiety	 with	 age	 and	 gender.	
However,	 in	 contrast,	 it	 demonstrates	 the	 increased	
prevalence	 of	 anxiety	 with	 increasing	 stage	 in	 PD	
patients,	 using	 a	 relatively	 large	 sample	 of	 310	 patients	
as	 compared	 to	 previous	 studies.	 Among	 the	 studies	
mentioned	 previously	 regarding	 this	 relationship,	 the	
largest	 sample	 size	was	 79	 PD	 patients	 in	 the	 study	 by	
Dissanayaka	et	al.[4]

In	 Ontario	 (the	 location	 of	 this	 study),	 approximately	
90%	of	 PD	 patients	 are	 over	 60	 years	 of	 age.[17]	 In	 this	
sample,	 86%	 of	 patients	 were	 over	 60	 years	 of	 age.	
In	 addition,	 this	 sample	 having	 30%	 more	 males	 than	
females	 is	 similar	 to	 there	 being	 50%	more	males	 than	
females	 in	 the	 target	 population.[18]	As	 a	 result	 of	 these	
factors,	it	can	be	concluded	with	great	certainty	that	this	
study	has	a	relatively	high	external	validity.

This	 study	 also	 has	 the	 advantage	 of	 consistently	
recorded	data	on	all	visits	of	patients	with	 the	attending	
physician.	With	 the	 data	 in	 this	 study	 originating	 from	
the	 medical	 records	 of	 only	 one	 physician,	 one	 can	 be	
quite	certain	 that	 the	 recording	 standards	and	diagnostic	
criteria	 of	 the	 attending	 physician	 remained	 consistent	
across	all	the	patients.

To	 the	 best	 of	 our	 knowledge,	 no	 other	 study	
investigating	 the	 prevalence	 of	 PD	 and	 anxiety	 has	
been	 conducted	 on	 a	 large	 sample	 size	 in	 an	 ethnically	
diverse	 city	 as	 Toronto.	 Indeed,	 we	 had	 various	 ethnic	
groups	 present	 among	 our	 sample	 of	 310	 PD	 patients,	
including	 but	 not	 limited	 to	 Caucasian,	 Mediterranean,	
South	 Asian,	 South	 American,	 Middle	 Eastern,	 and	
Afro‑American.	 Such	 a	 large,	 culturally	 heterogeneous	
sample	makes	our	findings	highly	generalizable.

The	major	limitation	of	this	study	is	the	lack	of	adjustment	
for	 potential	 confounders.	 Two	 likely	 confounders	 of	
the	 anxiety–PD	 relationship	 are	 depression	 and	 the	
medications	 used	 to	 treat	 PD.	 Depression	 is	 a	 likely	
confounder	 of	 the	 relationship	 between	 PD	 and	 anxiety	
due	to	many	of	the	DSM‑IV	criteria	for	depression	being	
the	 same	 for	 anxiety.[6]	 This	 explains	 the	 30%–40%	
prevalence	 rate	 of	 anxiety	 in	 patients	 with	 PD	 being	
the	 same	 as	 the	 percent	 prevalence	 of	 depression	 in	
these	 patients.	Understandably	 then,	 the	 lifetime	 risk	 of	
developing	either	depression	or	anxiety	is	approximately	
60%	 in	 such	 patients.[19]	 This	 evidence	 suggests	 that	
depression	 is	 a	 comorbidity	associated	with	anxiety	 that	
can	confound	the	relationship	between	PD	and	anxiety.

Medications	 used	 in	 the	 treatment	 of	 PD	 are	 also	 a	
likely	 confounder	 of	 the	 relationship	 between	 anxiety	
and	 PD.	 Among	 PD	 medications,	 LD	 and	 dopamine	
agonists	 are	 the	 most	 common	 trigger	 of	 anxiety.	
Furthermore,	 anxiety	 may	 occur	 during	 dopamine	
agonist	 withdrawal.[20]	 This	 usually	 occurs	 during	 both	
on	 and	off	periods,	with	 the	majority	of	patients	on	LD	
therapy	experiencing	these	symptoms	after	several	years	
of	the	initiation	of	treatment.[21]

Due	 to	 the	 conflicting	 evidence	 in	 existing	 literature	
regarding	 the	 relationship	 of	 anxiety	 with	 age	 and	 PD	
stage,	 further	 research	 regarding	 this	 relationship	 is	
warranted.	In	particular,	a	meta‑analysis	may	be	the	best	
approach	 to	move	 beyond	 the	 current	 status	 quo	 of	 the	
ambiguity	 of	 the	 relationship	 of	 anxiety	 with	 age	 and	
PD	stage.

Regardless	 of	 this	 uncertainty,	 anxiety,	 once	manifested	
in	 patients	 with	 PD,	 needs	 to	 be	 treated.	 Due	 to	
the	 possible	 occurrence	 of	 anxiety	 disorders	 during	
withdrawal	 periods	 from	 dopamine	 agonists,[20]	 as	
well	 as	 during	 both	 on	 and	 off	 periods	 in	 patients	 on	

Table 3: Prevalence of anxiety by gender
Gender Total With anxiety Prevalence rate (%)
Males 175 19 10.8
Females 135 17 12.6

Table 4: Prevalence of anxiety by Parkinson’s disease 
stage

Hoehn and 
Yahr stage 
of PD

Number of 
patients without 

anxiety

Number of 
patients with 

anxiety

Prevalence 
rate (%)

2 133 11 7.6
3 97 15 13.3
4 38 9 19.1
PD:	Parkinson’s	disease
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LD	 therapy,[21]	 it	 would	 appear	 unwise	 to	 treat	 anxiety	
disorders	 with	 further	 dopaminergic	 medications.	
Instead,	 a	 number	 of	 alternative	 treatments	 have	
been	 observed.	 Cognitive	 enhancement	 intervention	
along	 with	 cognitive	 behavioral	 therapy	 has	 also	 been	
shown	 to	 reduce	 symptoms	 of	 anxiety	 in	 PD	 patients.	
Selective	 serotonin	 reuptake	 inhibitors	 have	 also	 shown	
effectiveness	 against	 anxiety	 in	 patients	 with	 PD.[22]	
Deep	 brain	 stimulation	 of	 the	 subthalamic	 nucleus	 has	
been	shown	to	decrease	anxiety.[23]

Conclusions
The	 results	 of	 this	 study	 suggest	 that	 one	 should	 not	
expect	 the	 risk	 of	 developing	 anxiety	 to	 increase	 or	
decrease	with	increasing	age,	but	as	PD	stage	progresses,	
the	 risk	 of	 anxiety	 may	 increase.	 Similarly,	 our	 results	
indicate	 that	one	 should	expect	no	 significant	difference	
in	 the	 risk	 of	 developing	 anxiety	 between	 males	 and	
females	with	 PD.	To	 the	 best	 of	 our	 knowledge,	 this	 is	
the	 largest	 and	most	 ethnically	diverse	prevalence	 study	
concerning	mainly	the	association	of	anxiety	and	PD.
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