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Abstract: Background: The objective of this study was to compare the incidence and prevalence of
depressive symptoms in atypical parkinsonian (APD) syndromes versus Parkinson disease (PD).
Methods: In a large, retrospective patient cohort, the authors analyzed the incidence and prevalence of
depressive symptoms using the Beck Depression Inventory and evaluated patients longitudinally on
subsequent visits. For individuals who were followed at subsequent visits, incidence rates were calculated in
person-years as a measure of incidence.
Results: In total, 361 patients were identified who had APD syndromes, including progressive supranuclear
palsy, corticobasal degeneration, multiple system atrophy, and dementia with Lewy bodies; and 2352 patients
with PD were used as a control group. The mean Beck Depression Inventory values were significantly higher
in patients with APD (F = 14.19; P < 0.001). A significantly higher proportion of those with APD screened
positive for depressive symptoms both at the initial visit and on subsequent visits (P < 0.001), and depressive
symptoms appeared to be more severe in the APD subgroups. Unified Parkinson’s Disease Rating Scale
motor scores and disease duration were correlated with depressive symptoms.
Conclusions: The current results suggest that the incidence and prevalence of depressive symptoms are
higher in patients with APD syndromes and also appear to be more severe than those in patients with PD.
Depressive symptoms in APD are common and affect patients regardless of disease duration or motor
severity.

Neuropsychiatric symptoms are common in patients with

Parkinson’s disease (PD) and atypical parkinsonian disorders

(APDs), and they may be more severe and challenging to treat

than motor symptoms. Among the neuropsychiatric comorbidi-

ties, depression is 1 of the most common nonmotor symptoms

in PD; it can present in the premotor stage of the disease and

affects nearly one-half of all patients with PD.1 In addition,

associated suicidal ideations are prevalent, ranging from 11% to

23%,1,2 with a suicide-specific mortality rate of 5.3%.2

Despite the extensive literature on depression in PD,3–10 there

are relative few studies in APD11–15 and a paucity of information

about incidence or prevalence in these disorders. In progressive

supranuclear palsy (PSP), depression is estimated to affect over

50% of patients16,17 and has been identified as a possible predic-

tor of a shorter survival.18 Depression also has been reported in

80% of patients with multiple system atrophy (MSA)19 and in

over 70% of patients with corticobasal degeneration (CBD).20

Neuroimaging and postmortem studies suggest that mesolimbic

dopaminergic pathways and basal ganglia dysfunction may be

associated with depression, findings also encountered in patients

with PD or APD who have depression.21–24 However, structural

and functional differences between PD and APD syndromes,

including PSP, MSA, dementia with Lewy body (DLB), and

CBD, have not been fully described.
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In clinical practice, we recognize that patients with APD suf-

fer from depression, anxiety, and emotional incontinence (i.e.,

pseudobulbar affect); and, although these comorbidities some-

times appear to be more severe than those in patients with PD,

no studies have compared symptoms among populations.

Therefore, the objective of the current study was to investigate

the incidence and prevalence of depressive symptoms in a

cohort of patients who were followed at our tertiary movement

disorders referral center and to identify clinical variables that

had a potential association with depression outcomes among

patients who had APDs compared with those who had PD.

Patients and Methods
The study was approved by the University of Florida (UF) Insti-

tutional Review Board, and all participants provided written

informed consent. This was a retrospective cohort study of

patients who were followed at the UF Center for Movement

Disorders and Neurorestoration, including patients collected from

a clinical research database (the UF-INFORM database). UF-

INFORM is a clinical research database that provides information

on demographics as well as clinical and functional characteristics

of participants who consent for enrollment during their initial

visit to the center. There are currently over 8000 patients enrolled

with over 700 patients who have a clinical diagnosis of APD.

Patient Selection
We selected patients who were evaluated between July 2002

and April 2015 from our cohort and fulfilled the diagnostic cri-

teria for either PD, according to the UK Brain Bank,25 or

APD. All patients were diagnosed by a movement disorders fel-

lowship-trained specialist. For MSA and PSP, we followed cri-

teria established by Gilman et al.26 and Litvan et al.,27

respectively, and included patients who met possible or proba-

ble diagnostic criteria. Both MSA-parkinsonism and MSA-cere-

bellar subtypes were included and grouped together for this

analysis. Although PSP subtypes have increasingly been recog-

nized,28 given the retrospective nature and available data for this

study, we included primarily classic PSP, or Richardson syn-

drome, in these analyses. Patients with DLB and CBD were

diagnosed according to published criteria29,30 and detailed clini-

cal history and progression of symptoms during subsequent vis-

its. Patients who had missing demographic or diagnostic

information were excluded from the analysis. We performed a

review of the electronic medical records system for each patient

without a clear diagnosis and, in cases where a diagnosis was

established on subsequent visits, the patient was grouped

accordingly. Patients with mixed features, without a clear diag-

nosis, were excluded from the study.

Data Collection
At the initial clinic encounter, we documented basic demo-

graphics, including age, gender, duration/onset of symptoms,

and diagnosis. We also performed a physical chart review to

verify diagnosis and retrieve information regarding the use of

antidepressants at the initial encounter. At each subsequent

clinic visit, we collected data from clinical functional scales,

including the Unified Parkinson’s Disease Rating Scale

(UPDRS) and the Hoehn and Yahr scale.

Outcome Measurements and
Instruments
We used the Beck Depression Inventory (BDI) to identify

patients with depressive symptoms. The BDI is a well-estab-

lished tool for screening depressive symptoms, and it has been

previously validated in patients with PD.31 We evaluated patient

BDI scores at their initial clinic visit. On the BDI, a score

greater than 13 correlates with clinical depression with sensitiv-

ity of 0.67 and specificity of 0.88.31 Although there have been

multiple revisions since the original version in 1961,32 the most

current version of the BDI (BDI-II from 1996) shares consider-

able consistency and comparability with previous versions.33,34

Therefore, although the BDI-II has not yet been validated in

PD, we have adopted this most current version in our practice

due to its comparability with the previous version and the relia-

bility of the instrument,33 and we included patients who had

been exposed to the BDI versions I, II, or both during their

follow-up period. We used the values proposed for BDI-II to

classify depressive symptoms into mild (scores from 14 to 19),

moderate (scores from 20 to 28), and severe (scores >28).32

Statistical Analysis
We used descriptive statistics for continuous variables and sum-

marized categorical variables by counts of patients and percent-

ages using the SPSS statistical software package (version 19.0;

SPSS, Inc., Chicago, IL). We compared means using indepen-

dent-sample t tests or analyses of variance for independent sam-

ples with a Welch adjustment for cases of statistically significant

testing of variance homogeneity; and we used Mann-Whitney

U tests or Kruskal-Wallis analyses of variance for variables that

required nonparametric testing. Percentages were compared

using v2 tests. We conducted post-hoc analyses when appropri-

ate with pairwise calculations between each individual sub-

groups, assuming a corrected P value adjusted with the

Bonferroni method to prevent type I errors, or with an analysis

of adjusted standardized residuals from the contingency tables.

For prevalence and incidence analyses, we included 361

patients with APD and 2352 with PD from our database who

had BDI scores collected at their initial and subsequent visits.

Due to the dynamic characteristics of our cohort, we used per-

son-years to measure incidence.35,36 We used the Kaplan-Meier

method to determine the cumulative probability of patients

developing depressive symptoms among those without depres-

sive symptoms at the first visit. For this analysis, we assumed

the BDI values were >13 at any given point in the subsequent

visits and determined the differences in incidence among those

with parkinsonian syndromes using the log-rank test. For
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specific correlations between continuous variables, we used uni-

variate linear regression models and Pearson coefficients. We

assumed statistical significance at a level of 0.05.

Results

Prevalence of Depressive
Symptoms in Parkinsonian
Syndromes
Our database search identified 361 patients who had an APD,

including 69 with CBD, 60 with DLB, 130 with MSA, and 102

with PSP. We also identified 2352 patients with PD for use as a

control group, yielding a combined total of 2713 patients

included in the study. The mean age (� standard deviation) of

patients at the first visit was youngest in the PD group

(67.0 � 9.9 years) and oldest in the DLB subgroup

(71.0 � 7.5 years). About 35% of patients in the PD group were

women, whereas the proportion of women was higher in the

CBD and PSP subgroups (approximately 55%). At the initial visit,

the PD group had statistically significant lower mean BDI values

compared with the APD subgroups, with values of 10.4 � 7.4

points for PD, 12.6 � 7.5 points for MSA, 13.4 � 8.4 points for

CBD, 16.2 � 8.8 points for DLB, and 13.7 � 7.7 points for PSP

(F = 14.19; P < 0.001). The clinical and demographic data from

patients at their first visit are summarized in Table 1.

At their initial visit to clinic, 28% of patients in the PD

group screened positive for depressive symptoms compared with

40% to 55% of patients in the APD subgroups (CBD, 42%;

DLB, 55%; MSA, 40%; CBD, 43%; P < 0.001) (Fig. 1A). Post-

hoc analysis demonstrated significant differences between the

PD group and the DLB, MSA and PSP subgroups; however,

there were no differences among the APD subgroups. When

subdivided into subgroups based on severity, the PD group

scored 17% and 12% in the mild and moderate-severe ranges,

respectively (Fig. 1B). In contrast, for the APD subgroups, from

20% to 23% of patients scored in the mild range, and 17% to

35% scored in the moderate-severe range (Fig. 1B). Post-hoc

analysis revealed significantly lower percentages of PD patients

in the mild, moderate, and severe ranges; significantly higher

percentages of moderate depressive symptoms for the DLB and

PSP subgroups; and severe depressive symptoms for the DLB

and CBD subgroups (data not shown).

Considering all visits for each patient, 45% of the patients

with PD screened positive for depressive symptoms at some

point in their disease. In contrast, the appearance of depressive

symptoms in the APD subgroups ranged from 54% to 70%

(CBD, 54%; DLB, 70%; MSA, 59%l PSP, 65%; atypical not

otherwise specified, 55%; P < 0.001) (Fig. 1A). Post-hoc analy-

sis demonstrated a significant difference between the PD group

and the DLB, MSA, and PSP APD subgroups (Fig. 1A). There

were no differences among the atypical subgroups.

Cumulative Incidence of
Depressive Symptoms in
Parkinsonian Syndromes
To estimate the incidence of depressive symptoms in APD ver-

sus PD, we screened subsequent visits for depressive symptoms

in those patients who were without depression at the initial

visit. We detected an incidence rate of 14 per 100 person-years

for the PD group; whereas, for the APD subgroups, the inci-

dence rates ranged from 22 to 53 per 100 person-years (MSA,

22 per 100 person-years; CBC, 27 per 100 person-years; DLB,

27 per 100 person-years; PSP, 53 per 100 person-years), and

the PSP subgroup had the highest incidence rate of all APD

subgroups analyzed. The 1-year survival curves were used to

analyze the distribution of cumulative occurrences of depressive

symptoms across different parkinsonian syndromes (Fig. 2) and

demonstrated the lowest occurrence in the PD group and the

TABLE 1 Clinical and demographic characteristics of Patients at the initial visit

Clinical Variables Diagnosis

PD, n = 2352 MSA, n = 130 CBD, n = 69 DLB, n = 60 PSP, n = 102 P

Age: Mean � SD, y 67.0 � 9.9 70.8 � 8.8 68.3 � 8.3 71.0 � 7.5 70.0 � 8.0 <0.001
Gender: No. (%)

Male 1532 (65.1) 89 (68.5) 31 (44.9) 41 (68.3) 46 (45.1) <0.001
Female 820 (34.9) 41 (31.5) 38 (55.1) 19 (31.7) 56 (54.9)

Duration of symptoms:
Mean � SD, y

a
7.2 � 6.7 5.4 � 4.2 4.1 � 3.2 5.0 � 7.0 3.5 � 2.7 <0.001

H&Y score: Mean � SD
b

2.5 � 0.7 3.1 � 0.9 3.3 � 1.2 3.3 � 0.5 3.4 � 1.0 <0.001
UPDRS III total:
Mean � SD

c
28.5 � 11.7 38.0 � 13.6 42.3 � 16.7 37.1 � 11.4 41.6 � 13.6 <0.001

BDI: Mean � SD 10.4 � 7.4 12.6 � 7.5 13.4 � 8.4 16.2 � 8.8 13.7 � 7.6 <0.001
Apathy scale:
Mean � SD

d
12.1 � 6.5 16.4 � 8.1 14.4 � 7.3 19.6 � 7.2 17.1 � 8.2 <0.001

aAvailable in only 1949 patients with PD, 96 with MSA, 47 with CBD, 43 with DLB, and 70 with PSP.
bAvailable in only 905 patients with PD, 54 with MSA, 17 with CBD, 14 with DLB, and 36 with PSP.
cAvailable in only 1041 patients with PD, 59 with MSA, 21 with CBD, 17 with DLB, 41 with PSP.
dAvailable in only 1204 patients with PD, 55 with MSA, 32 with CBD, 30 with DLB, 50 with PSP.
PD, Parkinson’s disease; MSA, multiple system atrophy; CBD, corticobasal degeneration; DLB, dementia with Lewy bodies; PSP, progressive
supranuclear palsy; SD, standard deviation; H&Y, Hoehn & Yahr clinical rating scale; UPDRS III, Unified Parkinson’s Disease Rating Scale, part
3 (motor part); BDI, Beck Depression Inventory.
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highest in the PSP subgroup, corroborating the findings from

the incidence rates. A log-rank test demonstrated statistically

significant differences in the cumulative occurrence curves for

depressive symptoms across different diagnoses (P < 0.001).

Influence of Motor Severity in
the Occurrence of Depressive
Symptoms in Parkinsonian
Syndromes
To further explore the association between motor severity and

the occurrence of depressive symptoms, we conducted Pearson

correlations and univariate linear regressions. The results

demonstrated that scores on part III (motor part) of the

UPDRS (UPDRS-III) had a weak correlation with the occur-

rence of depressive symptoms at the first visit (R2 [Nagelkerke]

= 0.013), and calculating the Pearson coefficient between total

UPDRS-III and BDI scores confirmed a weak relationship

between the 2 variables (r = 0.161; P < 0.001). Disease

duration also had a weak correlation with the occurrence of

depressive symptoms (R2 [Nagelkerke] = 0.024) and also was

confirmed by calculating the Pearson coefficient between dis-

ease duration and BDI scores (r = 0.114; P = 0.001).

Discussion
Our results demonstrate a significantly higher prevalence of

depressive symptoms in the patients who had APD syndromes

compared with those who had PD in our population. In our

high-volume tertiary referral center, we analyzed and longitudi-

nally followed a large number of patients as part of routine clin-

ical care. The results show that a large percentage of these

patients screened positive for depressive symptoms at their initial

encounter and that the proportion of those who had depressive

symptoms was significantly higher in the APD subgroups com-

pared with the PD group. These findings remained significant

when considering all visits. In particular, among the patients

with DLB, over 50% screened positive for depressive symptoms

at their initial visit, and the prevalence rate increased to nearly

70% when they were followed over a 6-year period. These

findings are highly relevant, because depression, although it is

increasingly recognized as a common feature of PD, still goes

undertreated and has a significant impact on quality of life.37 By

comparison, although they are noted among neuropsychiatric

features in patients with APD,6,11,12,14–16,19,38–40 less is known

Figure 1 A: The percentage of patients who screened posi-
tive for depressive symptoms at the initial visit (left) and con-
sidering all clinic visits (right). Post-hoc analysis indicates
differences between subgroups (shown with respective P val-
ues). B: The severity of depressive symptoms across differ-
ent parkinsonian disorders at the initial visit. PD, Parkinson’s
disease; CBD, corticobasal degeneration; DLB, dementia with
Lewy bodies; MSA, multiple system atrophy; PSP, progressive
supranuclear palsy.

Figure 2 Comparison of the cumulative incidence of newly
diagnosed depressive symptoms over follow-up (in months).
Dashed lines indicate differences between the cumulative
incidence across different disorders at 1, 2, and 3 years of
follow-up. PD, Parkinson’s disease; DLB, dementia with Lewy
bodies; MSA, multiple system atrophy; CBD, corticobasal
degeneration; PSP, progressive supranuclear palsy.
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about depressive symptoms, their prevalence, incidence, treat-

ment differences, and impact on quality of life in this popula-

tion of patients.

Mean BDI scores were significantly higher in the APD sub-

groups compared with the PD group, particularly in the CBD,

DLB, and PSP subgroups, with mean scores in the range con-

cerning for depression. When we compared BDI scores for

depressive symptoms, scores in the PD group were primarily in

the mild range; whereas, in the APD subgroups, particularly

DLB and PSP, a significant portion scored in the moderate to

severe range of depressive symptoms. These findings indicate

not only that depressive symptoms are prevalent in APD but

that they appear to be more severe than those in PD, further

emphasizing the importance of screening for and treating

depressive symptoms in patients with APD.

The finding that depressive symptoms in APD are more

prevalent than in PD may possibly be explained by better

recognition and treatment of depression in PD compared with

APD, a population in which motor symptoms are often medi-

cally refractory, more severe, and can mask depressive symp-

toms, as surveyed by the BDI. Inferences from these data,

however, are limited because of the retrospective nature of the

study. It is also possible that some patients might have underes-

timated the occurrence of depressive symptoms due to use of

antidepressants, which might not have been documented consis-

tently in clinic notes; however, this cannot be extrapolated from

our data because of its retrospective design. Further prospective

studies are recommended to better clarify clinical responses to

antidepressants and how screening tools can be used to monitor

the treatment of depression in this particular patient population.

Our results support evidence from prior studies estimating

that nearly 50% of PD patients develop depression at some

point during the course of their disease.41 As for the atypical

parkinsonian syndromes, previous studies have documented var-

ious results. In 2013, dell’Aquila et al. investigated predictors of

a shorter survival in patients with PSP and observed that 30%

of patients documented neuropsychiatric symptoms at the onset

of disease (including depression, apathy, and cognitive

changes).18 Previous small studies with PSP revealed a high

prevalence of depression, anxiety, and various behavioral disor-

ders, such as apathy, disinhibition, and dysphoria.16 In 2014,

Bloise et al. investigated psychiatric disorders using structured

questionnaires in 28 patients with PSP and identified depression

in 53% of patients and 18% of healthy controls.16 Our results

reflect a higher prevalence of depressive symptoms, likely

related to the longitudinal aspect of the current study. A large

multicentric cohort study of 154 patients attempted to establish

a neuropsychiatric profile of patients with PSP.17 Depression

and dysphoria were documented using the Neuropsychiatric

Inventory and were identified in 58% of patients(about 41%

had depression and dysphoria in the mild range). Depression

also was identified in up to 80% of patients with MSA19 using

the BDI; however, the cutoff used was 9 in 10, which, accord-

ing to the validation studies in PD, had good sensitivity but

low specificity, thus raising the possibility of false-negative

results being detected by the instrument. In the same study,

Benrud-Larson et al. also observed lower BDI scores in patients

who had the MSA-parkinsonism subtype compared with those

who had the MSA-cerebellar subtype,19 suggesting that different

phenotypes of the disease may manifest different psychiatric

comorbidities. In patients with CBD, Litvan et al.20 identified

depression in 73% of patients using the Neuropsychiatric Inven-

tory.

Our results also demonstrated that motor severity scores had

a weak correlation with the occurrence of depressive symptoms

and likely achieved statistical significance because of the large

sample size. However, due to the weakness of the association

between these variables and the outcome, we can assume that

such an association is not clinically relevant. Similarly, Bloise

et al. also failed to show a correlation between motor severity

on a PSP rating scale and depression.16 These findings indicate

that depressive symptoms may occur in various parkinsonian

disorders independent of their motor severity and disease stage

but that further studies are needed to explore this association.

It is important to recognize the close relationship between

depression and apathy,42 a disorder of motivation that can pre-

sent in isolation or as part of depression or dementia. Apathy

has been observed in basal ganglia disorders, including PD (as

high as 70% of patients42) and particularly in PSP,14,22,43 in

which some studies have documented apathy rates as high as

91%.43 Despite the importance of distinguishing these neuropsy-

chiatric comorbidities, most of the current literature has not dif-

ferentiated between them. In 2008, the Movement Disorders

Society developed a task force to establish useful tools and evi-

dence supporting the use of the currently available apathy scales

in clinical practice.41 The Apathy Scale (AS)44 has been the

only instrument with the status of “recommended” by the soci-

ety due to considerable evidence supporting its effectiveness in

detecting apathy in patients with. Item 4 on the UPDRS (apa-

thy), because if its frequent use, has been recommended as a

tool for crude screening with a cutoff of 2 in 3; however, as a

single item, it cannot be classified as a scale.42 With the purpose

of identifying clinical correlates with depressive symptoms in

our population, we originally attempted to correct the occur-

rence of depressive symptoms to apathy by using the AS in a

regression model; however, due to the retrospective nature of

the study, the amount of missing data affected the final analysis

(unpublished data), and the subset included in the analysis likely

was not representative of the total sample. Therefore, we opted

not to make the appropriate adjustment and suggest that future

prospective studies should be able to better differentiate apathy

from depressive symptoms.

Our results also demonstrate that depressive symptoms are

more commonly seen in patients who have APD compared

with those who have regular PD, as demonstrated by the preva-

lence analysis. Nevertheless, our results show that severity of

motor disability and disease duration, factors that are commonly

associated with occurrence of depression, likely play a very lim-

ited role in the equation responsible for the mechanism of

depression in these patients. This indicates that the global

understanding of depressive symptoms and clinical depression

must include variables other than disease duration and motor

MOVEMENT DISORDERS CLINICAL PRACTICE 195
doi:10.1002/mdc3.12382

L. Almeida et al. RESEARCH ARTICLE



severity, factors that are possibly related to the underlying neu-

rodegenerative process and are not yet fully understood.

Regardless, the common occurrence of depressive symptoms in

our APD subgroups raise the importance of early screening and

monitoring for such comorbidity and prompt evaluation and

treatment once depression is identified, because this may greatly

impact quality of life in these patients.37,45

Overall, our findings suggest that depressive symptoms likely

affect patients independent of motor severity and may be related

to neurodegeneration in other circuits that are disease specific.

Prior studies have investigated structural and functional changes

in parkinsonian patients with depression. For example, in PD,

gray matter density and volume loss in the orbitofrontal cortex,

the gyrus rectus, and the right superior temporal lobe have been

correlated with the severity of depression.21 In patients with

PSP and MSA, positron emission tomography scans have

revealed decreased glucose metabolism in certain regions,

including the bilateral middle frontal cortex in patients with

PSP and the left superior and middle frontal areas in those with

MSA.46

This study has several strengths, including the large cohort of

patients with various parkinsonian syndromes and significant

numbers of patients with APDs. The longitudinal aspect of this

study allowed us to determine the proportion of individuals

with PD versus APD who developed depressive symptoms and

to compare the incidence proportions of depressive symptoms

in the follow-up period among patients with these disorders.

Analyses of clinical and demographic data also allowed the iden-

tification of potential correlates with the outcome of depression.

Likewise, our study included several limitations, aside from

those mentioned above, related to the retrospective design. In

particular, the detection of depressive symptoms was based on a

structured self-reported questionnaire (BDI), a tool that has

been validated only in the PD population.31 In addition, some

of the components of the BDI (i.e., sleep changes and lack of

energy) overlap with common symptoms and comorbidities that

are frequently encountered in parkinsonian patients, and a for-

mal structured clinical interview would be more appropriate to

better differentiate among overlapping conditions. The cutoff

suggested for the BDI has good specificity (88%) but lower sen-

sitivity (67%) and may be suboptimal as a screening tool, giving

rise to an opportunity for possible underestimation of depressive

symptoms in this population. We also recognize that the BDI

does not differentiate apathy from depression,43 which may be a

possible confound.

Conclusion
Our study indicates that depressive symptoms are more preva-

lent (and likely more severe) among patients who have APD

syndromes compared with patients who have PD. Furthermore,

depressive symptoms are prevalent in patients at their initial visit

to a tertiary center and, if not present, develop within the first

few years of follow-up in a significant number of individuals

with APD. The lack of a strong association between depressive

symptoms and motor scores suggests that this comorbidity may

affect patients independent of their disease state. These findings

should raise awareness about the importance of screening and

detecting depression earlier in this patient population, along

with stimulating further research and the establishment of stan-

dardized practices targeting these comorbidities and improving

quality of life for these patients.
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