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Abstract
Apathy is a common neuropsychiatric feature of Parkinson’s disease (PD), but little is known of
relationships between apathy and specific medications in PD. Following a retrospective database
and chart review of 181 Parkinson’s patients, relationships between Apathy Scale scores and use
of psychotropic and antiparkinsonian medications were examined with multiple regression.
Controlling for age, sex, education, and depression, the use of selective serotonin reuptake
inhibitors (SSRIs), but not other antidepressants, was associated with greater apathy. Use of
monoamine oxidase B inhibitors was associated with less apathy. Longitudinal studies are needed
to evaluate a potential SSRI-induced apathy syndrome in PD.

Apathy is a multidimensional syndrome that can occur independently of depression in a
variety of neurological conditions. Apathy refers to a primary lack of motivation that
manifests in cognitive (e.g., lack of interest), behavioral (e.g., reduced productivity), and
affective (e.g., blunted affect) domains. Research indicates that up to 60% of patients with
Parkinson’s disease (PD) experience clinically significant apathy, and approximately 30% of
patients with PD report apathy in the absence of depression.1 Apathy is a negative
prognostic indicator, and can disrupt quality of life for both patients and caregivers.2

Unfortunately, there are currently no empirically-supported treatments for apathy.

Apathy in PD has been linked to underactivity in the ventral striatum and disruption of basal
ganglia circuitry due to midbrain neurodegeneration.3 Improvements in PD apathy
symptoms have been noted with the administration of dopaminergic medications, such as
dopamine agonists.4 Although deep brain stimulation (DBS) surgery has been reported to
induce apathy in PD, few studies have investigated other iatrogenic contributions to the
pathogenesis of PD apathy.5 Selective serotonin reuptake inhibitors (SSRIs) are the most
commonly-prescribed antidepressants in the PD population, in which the prevalence of
depression is estimated to be 40%.6 These findings indicate that a large number of
individuals with PD are routinely prescribed SSRIs. Research suggests that SSRIs may
worsen apathy in depressed individuals, but no studies have examined this association in
PD.7 Currently, there are no available studies investigating associations among

Copyright © 2012 American Psychiatric Association

Send correspondence to Michael S. Okun, M.D.; okun@neurology.ufl.edu.

NIH Public Access
Author Manuscript
J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2013 September 03.

Published in final edited form as:
J Neuropsychiatry Clin Neurosci. 2012 ; 24(3): 326–330. doi:10.1176/appi.neuropsych.11090210.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



antidepressants, PD medications, and apathy in a single cohort. Given the high prevalence of
apathy in PD, a better understanding of factors contributing to its occurrence is needed in
order to facilitate the development of effective treatment approaches. The present study
examines the associations between medications and apathy in a multivariate framework
controlling for factors known to be associated with apathy (e.g., age).

METHOD
Participants and Procedures

The present convenience sample included 181 individuals with idiopathic PD, based on the
U.K. Brain Bank Criteria,8 being followed at the University of Florida (UF) Center for
Movement Disorders and Neuro-restoration. All participants signed informed consent for
inclusion in an IRB-approved database and chart review (UF INFORM database).
Participants were identified for an ongoing longitudinal study after having completed at least
three apathy questionnaires over 18 months as part of their normal clinical care. Only data
from the baseline occasion, which took place between August 2006 and March 2009, were
examined in the present study. The sample included 120 men and 61 women, who ranged in
age from 31 to 90 years (mean: 66.2; SD: 9.7). Average PD duration in the sample was
103.9 months (SD: 88.0). Average motor severity assessed on medications with the Unified
Parkinson’s Disease Rating Scale-Motor Portion (UPDRS-III), was 28.3 (SD: 10.6).

Demographic and disease characteristics were obtained from the UF INFORM clinical
research database. A chart review was conducted, in which dosages of the following
medications were recorded: carbidopa/levodopa, pramipexole, ropinirole, rotigotine,
amantadine, selegiline, rasagiline, entacapone, sertraline, fluoxetine, paroxetine,
escitalopram, citalopram, duloxetine, mirtazapine, venlaxafine, bupropion, buspirone,
modafinil, methyl-phenidate, memantine, galantamine, donepezil, rivastigmine, quetiapine,
clozapine, and all benzodiazepines. Medications were current at the time of assessment.

Measures
The primary outcome measure for this study was the Apathy Scale (AS), a well-validated,
14-item self-report measure.9 Scores on this scale range from 0 to 42, and scores of ≥14
indicate clinically meaningful apathy in PD.9 Depression severity was quantified with the
Beck Depression Inventory (BDI), a widely used, 21-item self-report measure.10 Scores
range from 0 to 63, and scores >14 indicate clinically meaningful depression in PD.11

Questionnaires were completed during routine clinical visits while patients were on their
dopaminergic medications.

Statistical Analyses
Statistical analysis was carried out with PASW Statistics. Because levodopa dosage and total
BDI scores were not normally distributed, square-root transformations were performed.
Distributions of all other medications were dichotomized for analysis due to skewness.
Pearson’s correlations, Spearman’s rho, and chi-square comparisons were used to examine
univariate associations between the variables, and multiple linear regressions were utilized
to investigate unique relationships.

RESULTS
Prevalence of Apathy and Depression

Of 181 patients, 76 (42%) were apathetic (AS ≥14), whereas only 30/176 patients (17%)
were depressed (BDI ≥15). Note that BDI scores were unavailable for 5 patients, who were
not included in the final regression analyses. Because 26 of 176 patients (15%) exceeded the
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cut-offs for both apathy and depression, only 4 patients (2%) met psychometric criteria for
depression in the absence of apathy. Higher apathy scores were associated with less
education (r = −0.28; p <0.001), advanced age (r=0.16; p <0.05), longer disease duration
(r=0.17; p <0.05), and higher BDI scores (r=0.60; p <0.001).

Apathy and Antidepressants
The 35 individuals taking an SSRI were more likely to be apathetic (χ2=8.916; p=0.005).
This comparison was not significant for the 22 individuals taking a non-SSRI (SNRI,
mirtazapene, or bupropion) antidepressant. In univariate analyses, total apathy score was
correlated with use of SSRIs (rho=0.19; p=0.01), but not with use of SNRIs (rho=0.08; NS).
There were no differences in BDI scores between patients taking an SSRI versus other
antidepressants (t[51] = −0.26; p=0.80).

Table 1 presents results from a multiple linear regression that examined relationships among
total AS score, control variables (i.e., age, sex, education, disease duration, BDI), and
psychotropic medications. The data revealed that advanced age (β=0.19; p <0.05), male sex
(β=0.17; p <0.05), less education (β = −0.14; p <0.05), and greater depressive
symptomatology (β=0.56; p <0.001) were each independently associated with higher apathy
scores in this multivariate analysis. Controlling for these variables and for other
psychotropic prescriptions, use of SSRIs remained independently associated with higher
apathy scores (β=0.14; p <0.05).

Apathy and PD Medications
The majority of patients were taking carbidopa/levodopa (mean dose: 713.01 mg; SD:
488.67). The 80 individuals taking a dopamine agonist (χ2=10.316; p=0.001) and the 29
individuals taking selegiline/rasagiline (χ2=6.432; p=0.011) were less likely to be apathetic.
This comparison was not significant for individuals taking carbidopa/levodopa, amantadine,
or entacapone. In univariate analyses, total apathy score was negatively correlated with use
of dopamine agonists (rho = −0.22; p=0.003) and use of selegiline/rasagiline (rho = −0.17;
p=0.025), but not with use of carbidopa/levodopa or amantadine. Higher levodopa-
equivalent dose (LED) of dopamine agonists were associated with less apathy (rho = −0.18;
p=0.02). However, total LED did not correlate with apathy (rho=0.11; p=0.32).

Table 2 presents results from a multiple linear regression that examined relationships among
total AS score, control variables (i.e., age, sex, education, disease duration, BDI), and PD
medications. As shown, advanced age (β=0.14; p <0.05), male sex (β=0.16; p <0.05), and
greater depressive symptoms (β=0.57; p <0.001) were each independently associated with
higher apathy scores in the multivariate analysis. Controlling for these variables and other
dopaminergic medications, use of selegiline/rasagiline remained independently associated
with lower apathy scores (β = −0.15; p <0.05), but use of dopamine agonists did not
(β=0.08; p=0.22). Controlling for age in the multivariate analysis eliminated the negative
association between apathy and dopamine-agonist use: individuals taking a dopamine-
agonist were approximately 4.3 years younger than those not taking a dopamine-agonist
(t[178]=3.031; p=0.003).

DISCUSSION
The present study provides evidence for an association between SSRI use and apathy in this
cohort of PD patients. Importantly, this association was independent of age, sex, education,
depressive symptoms, and use of other psychotropic medications. SSRI use explained a
significant, but small, proportion of the variance in apathy. Non-SSRI antidepressants were
not associated with increased apathy. Because of the cross-sectional design, it cannot be
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solidly concluded that SSRIs caused apathy. However, other studies have linked SSRIs to
the development of behavioral apathy and emotional blunting in non-PD samples.7,12 Few
empirical studies have explicitly investigated the phenomena of SSRI-induced apathy, which
occurs in 20%–40% of adults taking an SSRI.7 Although its etiology is not well understood,
the apathy may stem from frontal-lobe dysfunction, with altered serotonergic activity or
disruption of serotonergic modulation of midbrain dopaminergic systems projecting to the
frontal lobes.7 A recent experimental study used fMRI to document reduced activation in the
ventral striatum and ventral medial/orbitofrontal cortex to rewarding stimuli, as well as
reduced activation in the lateral orbitfrontal cortex to aversive stimuli after administration of
citalopram. This study, which included 45 healthy subjects, suggests a potential causal role
for SSRIs in the development of apathy.13

Another possible explanation for the positive association between SSRI use and apathy in
the current study is that SSRIs were prescribed for the treatment of depression, which is
clearly linked to apathy scores, as shown in the analysis. The reduction in depression could
have confounded the results. Investigators have reported that SSRIs can address symptoms
of general distress and anxiety, but not motivation and hedonic responding.14 This point is
particularly important if apathy is mistaken for depression. In such cases, prescription of an
SSRI would be less likely to improve symptoms and may even exacerbate them. Since
individuals in the present study who were taking a non-SSRI antidepressant did not report
greater apathy than the rest of the sample, it is possible that the non-SSRI antidepressants
affected both depression and apathy. Indeed, non-SSRI antidepressants, such as bupropion, a
dopamine and norepinephrine reuptake inhibitor, have been linked to improvements in both
depression and apathy in non-PD patients.15 Importantly, apathetic patients are not more
likely to receive SSRIs, as compared with other antidepressants, at our center; in part,
because there is a lack of empirical evidence suggesting that SSRIs treat apathy better than
other antidepressants. Thus, it is not likely that the pattern of results can be attributed to
differential prescribing practices.

The present results revealed evidence for relationships between PD medications and apathy.
Specifically, patients taking the MAO-B-I drugs selegiline or rasagiline reported less apathy
than the rest of the sample, and this association remained significant after controlling for
demographic factors and for the use of other PD medications. Unlike MAO inhibitors that
act on both isoforms of the MAO enzyme (MAO-A and MAO-B), selegiline and rasagiline
selectively target MAO-B, the predominant isoform involved in the metabolic breakdown of
dopamine in the human brain.16 Selegiline has been shown to improve apathy in patients
with traumatic brain injury, perhaps via the enhancement of dopaminergic activity, but the
potential mechanism remains unknown.17 In PD, dopamine agonists have been reported to
improve apathy.4 In our cross-sectional study, dopamine-agonist use was associated with
lower apathy scores, but only in univariate analyses. Lower apathy among patients taking
dopamine agonists seemed to relate more to younger age than to the drugs themselves. In the
present sample, advanced age was independently associated with apathy, and this has been
reported previously in non-PD samples.18

In our sample, 42% of patients exceeded a clinical cutoff for apathy. This relatively high
prevalence, combined with the negative prognostic value and potential impact on quality of
life and family systems, underscores the need for further research on contributors to apathy,
and its treatment in PD. One limitation of this study is that patients did not routinely undergo
comprehensive psychiatric interviews to diagnose mood disorders. Rather, symptoms of
apathy and depression were quantified with well-validated, self-report instruments. Future
research should examine relationships between medications and apathy in PD patients with
and without formal diagnoses of depression. Future studies should also consider the role of
cognitive dysfunction, which may also be associated with apathy. The present study
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provides valuable information to clinicians faced with managing the motor and non-motor
symptoms of PD, and it suggests avenues for future research. Specifically, longitudinal
studies should investigate the prevalence and mechanism of SSRI-induced apathy syndrome
in PD, as well as how various PD medications (e.g., MAO-B-Is) may affect the trajectory of
apathy.

Acknowledgments
This work was supported by the University of Florida (UF) Foundation; and the UF National Parkinson Foundation
Center of Excellence; and National Institute on Aging (UF-LBZ, T32-AG020499). The authors also wish to
acknowledge the UF INFORM database.

References
1. Kirsch-Darrow L, Fernandez HH, Marsiske M, et al. Dissociating apathy and depression in

Parkinson disease. Neurology. 2006; 67:33–38. [PubMed: 16832074]

2. van Reekum R, Stuss DT, Ostrander L. Apathy: why care? J Neuropsychiatry Clin Neurosci. 2005;
17:7–19. [PubMed: 15746478]

3. Remy P, Doder M, Lees A, et al. Depression in Parkinson’s disease: loss of dopamine and
noradrenaline innervation in the limbic system. Brain. 2005; 128:1314–1322. [PubMed: 15716302]

4. Leentjens AF, Koester J, Fruh B, et al. The effect of pramipexole on mood and motivational
symptoms in Parkinson’s disease: a meta-analysis of placebo-controlled studies. Clin Ther. 2009;
31:89–98. [PubMed: 19243709]

5. Le Jeune F, Drapier D, Bourguignon A, et al. Subthalamic nucleus stimulation in Parkinson disease
induces apathy: a PET study. Neurology. 2009; 73:1746–1751. [PubMed: 19933975]

6. Chen P, Kales HC, Weintraub D, et al. Antidepressant treatment of veterans with Parkinson’s
disease and depression: analysis of a national sample. J Geriatr Psychiatry Neurol. 2007; 20:161–
165. [PubMed: 17712099]

7. Sansone RA, Sansone LA. SSRI-induced indifference. Psychiatry (Edgmont). 2010; 7:14–18.

8. Hughes AJ, Daniel SE, Kilford L, et al. Accuracy of clinical diagnosis of idiopathic Parkinson’s
disease: a clinico-pathological study of 100 cases. J Neurol Neurosurg Psychiatry. 1992; 55:181–
184. [PubMed: 1564476]

9. Starkstein SE, Mayberg HS, Preziosi TJ, et al. Reliability, validity, and clinical correlates of apathy
in Parkinson’s disease. J Neuropsychiatry Clin Neurosci. 1992; 4:134–139. [PubMed: 1627973]

10. Beck AT, Ward CH, Mendelson M, et al. An inventory for measuring depression. Arch Gen
Psychiatry. 1961; 4:561–571. [PubMed: 13688369]

11. Visser M, Leentjens AF, Marinus J, et al. Reliability and validity of the Beck Depression Inventory
in patients with Parkinson’s disease. Mov Disord. 2006; 21:668–672. [PubMed: 16450355]

12. Wongpakaran N, van Reekum R, Wongpakaran T, et al. Selective serotonin reuptake inhibitor use
associates with apathy among depressed elderly: a case–control study. Ann Gen Psychiatry. 2007;
6:7. [PubMed: 17313684]

13. McCabe C, Mishor Z, Cowen PJ, et al. Diminished neural processing of aversive and rewarding
stimuli during selective serotonin reuptake inhibitor treatment. Biol Psychiatry. 2010; 67:439–445.
[PubMed: 20034615]

14. Shelton RC, Tomarken AJ. Can recovery from depression be achieved? Psychiatr Serv. 2001;
52:1469–1478. [PubMed: 11684742]

15. Corcoran C, Wong ML, O’Keane V. Bupropion in the management of apathy. J Psychopharmacol.
2004; 18:133–135. [PubMed: 15107198]

16. Fernandez HH, Chen JJ. Monoamine oxidase-B inhibition in the treatment of Parkinson’s disease.
Pharmacotherapy. 2007; 27:174S–185S. [PubMed: 18041937]

17. Newburn G, Newburn D. Selegiline in the management of apathy following traumatic brain injury.
Brain Inj. 2005; 19:149–154. [PubMed: 15841758]

Zahodne et al. Page 5

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2013 September 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



18. Brodaty H, Altendorf A, Withall A, et al. Do people become more apathetic as they grow older? a
longitudinal study in healthy individuals. Int Psychogeriatr. 2010; 22:426–436. [PubMed:
20003630]

Zahodne et al. Page 6

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2013 September 03.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Zahodne et al. Page 7

TA
B

LE
 1

R
es

ul
ts

 o
f 

a 
M

ul
tiv

ar
ia

te
 L

in
ea

r 
R

eg
re

ss
io

n,
 I

nc
lu

di
ng

 A
ll 

C
on

tr
ol

 V
ar

ia
bl

es
 a

nd
 P

sy
ch

ot
ro

pi
c 

M
ed

ic
at

io
n 

U
se

a

P
ro

po
rt

io
n 

of
 P

at
ie

nt
s 

T
ak

in
g

B
St

an
da

rd
 E

rr
or

β
p

C
on

st
an

t
—

0.
06

4.
39

—
N

S

A
ge

, y
ea

rs
—

0.
13

0.
05

0.
19

0.
00

5

Fe
m

al
e 

se
x

—
2.

43
0.

94
−

0.
17

0.
01

1

E
du

ca
tio

n,
 y

ea
rs

—
0.

32
0.

16
−

0.
14

0.
04

4

D
is

ea
se

 d
ur

at
io

n,
 m

on
th

s
—

0.
00

0.
01

0.
01

N
S

B
D

I
—

3.
09

0.
39

0.
56

<
0.

00
1

SS
R

Is
b

19
%

2.
40

1.
18

0.
14

0.
04

4

N
on

-S
SR

I 
an

tid
ep

re
ss

an
tc

12
%

2.
22

1.
35

0.
11

0.
10

3

B
en

zo
di

az
ep

in
e

11
%

0.
69

1.
41

0.
03

0.
62

6

A
nt

ip
sy

ch
ot

ic
d

9%
1.

08
1.

65
0.

05
0.

51
5

a R
2 =

0.
46

 (
p<

0.
00

1)
; N

=
14

4.

b Se
rt

ra
lin

e,
 f

lu
ox

et
in

e,
 p

ar
ox

et
in

e,
 e

sc
ita

lo
pr

am
, c

ita
lo

pr
am

.

c D
ul

ox
et

in
e,

 v
en

la
xa

fi
ne

, m
ir

ta
za

pi
ne

, b
up

ro
pi

on
.

d Q
ue

tia
pi

ne
, c

lo
za

pi
ne

.

B
D

I:
 B

ec
k 

D
ep

re
ss

io
n 

In
ve

nt
or

y;
 S

SR
I:

 s
el

ec
tiv

e 
se

ro
to

ni
n 

re
up

ta
ke

 in
hi

bi
to

r.

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2013 September 03.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Zahodne et al. Page 8

TA
B

LE
 2

R
es

ul
ts

 o
f 

a 
M

ul
tiv

ar
ia

te
 L

in
ea

r 
R

eg
re

ss
io

n,
 I

nc
lu

di
ng

 A
ll 

C
on

tr
ol

 V
ar

ia
bl

es
 a

nd
 P

ar
ki

ns
on

’s
 D

is
ea

se
 M

ed
ic

at
io

n 
U

se
a

P
ro

po
rt

io
n 

of
 P

at
ie

nt
s 

T
ak

in
g

B
St

an
da

rd
 E

rr
or

β
p

C
on

st
an

t
—

1.
08

4.
86

—
N

S

A
ge

, y
ea

rs
—

0.
10

0.
05

0.
14

0.
04

7

Fe
m

al
e 

se
x

—
2.

30
1.

01
−

0.
16

0.
02

4

E
du

ca
tio

n,
 y

ea
rs

—
0.

23
0.

16
−

0.
10

N
S

D
is

ea
se

 d
ur

at
io

n,
 m

on
th

s
—

0.
00

0.
01

0.
01

N
S

B
ec

k 
D

ep
re

ss
io

n 
In

ve
nt

or
y

—
3.

27
9

0.
41

0.
57

<
0.

00
1

C
ar

bi
do

pa
/L

ev
od

op
a

82
%

0.
05

0.
04

0.
09

N
S

D
op

am
in

e 
ag

on
is

ts
b

44
%

1.
14

0.
93

−
0.

08
N

S

A
m

an
ta

di
ne

16
%

1.
00

1.
28

0.
05

N
S

Se
le

gi
lin

e/
R

as
ag

ili
ne

21
%

2.
59

1.
19

−
0.

15
0.

03
2

M
em

an
tin

e
3%

3.
06

2.
73

−
0.

07
N

S

E
nt

ac
ap

on
e

20
%

0.
62

1.
18

0.
04

N
S

a R
2 =

0.
45

 (
p<

0.
00

1)
; N

=
14

3.

b Pr
am

ip
ex

ol
e,

 r
op

ir
in

ol
e,

 r
ot

ig
ot

in
e.

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2013 September 03.


