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Abstract

Objectives:Depression is one of themost common neuropsychiatric symptoms in pro-

gressive supranuclear palsy (PSP). Yet, few studies have examined the ability of avail-

able instruments todetectdepressive symptoms inPSP.Aimsof thepresent studywere

to (I) report psychometric properties of the BeckDepression Inventory Second Edition

(BDI-II) in PSP, (II) establish the BDI-II cut-off indicating the presence of depression

in PSP and (III) describe clinical correlates as well as correlation with quality of life of

depressive symptoms in PSP.

Design, setting and participants: : At the Center for Neurodegenerative Diseases of

the University of Salerno, Italy, the BDI-II was validated in 62 PSP patients diagnosed

according to the Movement Disorder Society criteria. Patients underwent a clinical

interview, a motor evaluation, extensive cognitive and behavioral testing.

Results: The mean BDI-II total score was 15.92 ± 10.31. The internal consistency was

high (Cronbach’s alpha = 0.868); corrected item-total correlation was >0.40 for the

majority of items. The significant and moderate correlation of the BDI-II with other

tools evaluating depressive symptoms indicated adequate convergent validity of the

scale. The satisfactory cut-off to identify patients with clinically significant depression

was >14.5. We also showed a correlation between higher scores on BDI-II and lower

quality of life, irrespective of motor and cognitive burden.

Conclusion: In conclusion, the BDI-II is a reliable and valid tool for the assessment of

depression symptoms in PSP. Such data are useful to standardize studies of depression

inPSPand toquantify theeffectivenessof any interventionson this disabling symptom.
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1 INTRODUCTION

Progressive supranuclear palsy (PSP) is a rapidly progressive neurode-

generative disease featured by postural instability and vertical gaze

palsy as well as cognitive dysfunction and behavioral disturbances.

New diagnostic criteria were recently released by the Movement Dis-

order Society (MDS) identifying different PSP phenotypes, as PSPwith

Richardson’s syndrome (PSP-RS), PSP with predominant parkinson-

ism (PSP-P), PSP with predominant frontal presentation (PSP-F), PSP

with predominant progressive gait freezing (PSP-PGF) and PSP with

predominant speech/language disorder (PSP-SL) (Bloise et al., 2014;

Höglinger et al., 2017; Picillo, Cuoco, Tepedino, et al., 2019).

Depression is one of the most common neuropsychiatric symp-

toms in PSP. Irrespective of the different tool used, about 50% of

PSP patients report depressive symptoms (APA, 2013; Esmonde et al.,

1996;Gerstenecker et al., 2013;Menzaet al., 1995; Schraget al., 2010).

Moreover, scant of data are available from the literature on the fre-

quency of depression in PSP phenotypes. Specifically, as reported by

Pellicano et al. (2017) and Assogna et al. (2019), patients with PSP-RS

did not differ to PSP-P for depression symptoms, and depression was

not a predictor of phenotypes.

However, although there are many rating scales that measure

depressive symptoms in healthy individuals or neurological medical

populations (Creighton et al., 2019; De Souza et al., 2010;Massai et al.,

2018), disease-tailored tools to detect depression in PSP are lacking

and all studies that have so far investigated depression in PSP have

used nonvalidated scales. Similarly, there is no guidance on any specific

cut-off to diagnose depression with currently available instruments.

Several specific disease features may hamper the evaluation of

depressive symptoms in PSP such as motor and cognitive impair-

ment and oculomotor difficulties. Thus, it would be advisable to ver-

ify the specific psychometric properties of the available tools to assess

depression in this specific population of patients.

The BeckDepression Inventory Second Edition (BDI-II) is one of the

most commonmeasuresof depressive symptoms inneurodegenerative

diseases (Wang & Gorenstein, 2012). It is a self-assessment scale eval-

uating a relatively narrow range of symptoms also providing a rating of

severity. To date, no data are available on the psychometric properties

of the BDI-II in PSP.

Aimsof thepresent studywere to (I) report psychometric properties

of the BDI-II in PSP, (II) establish a cut-off for the BDI-II indicating the

presence of depression in PSP and (III) describe clinical correlates as

well as correlation with quality of life of depressive symptoms in PSP.

2 METHODS

2.1 Patients

Between November 2015 and December 2019, consecutive cases

of suspected PSP referred to the Center for Neurodegenerative

Diseases (CEMAND) of the University of Salerno, Italy, were proposed

a dedicated set of assessments including a clinical interview, a motor

evaluation, extensive cognitive and behavioral testing (Picillo et al.,

2018, 2020; Picillo, Cuoco, Tepedino et al., 2019; Picillo, Cuoco,

Carotenuto, et al., 2019).

Patientswereenrolled in thepresent studyuponevaluationwith the

MDS criteria for PSP (Höglinger et al., 2017). As such, the MDS pro-

posed diagnostic flowchartwas applied by two specialists inmovement

disorders who also defined the PSP phenotype (26 PSP-RS, 13 PSP-P,

10 PSP-corticobasalsyndrome [CBS], 7 PSP-PGF and 4 PSP-F) accord-

ing to the predominant clinical features and expressed the degree of

diagnostic certainty (Grimm et al., 2019; Höglinger et al., 2017; Picillo

et al., 2018). Diagnosis as well as phenotypic attribution was verified

for all patientsduring at least one sequent visit. All patients reached the

diagnostic degree of probability but those—by definition—with PSP-

CBS. As PSP-P, PSP-CBS, PSP-PGF and PSP-F included a limited num-

ber of patients, those subtypes were grouped together as the other

variant syndrome of PSP (vPSP = 36). Details on inclusion/exclusion

criteria are available elsewhere (Picillo, Cuoco, Tepedino, et al., 2019).

Specific additional inclusion criteria for the present study were (1)

presence of an Italian-speaking caregiver, (2) absence of severe signif-

icant language or speech impairment preventing even minimal com-

munication with the examiner and (3) Mini-Mental State Examination

(MMSE) score>13.

The projectwas performed in accordancewith the ethical standards

laid down in the 1964Declaration of Helsinki andwas approved by the

local Ethics Committee (Campania Sud) and each subject was included

upon signature of the informed consent form.

2.2 Clinical and cognitive-behavioral assessments

Severity of disease was rated with the progressive supranuclear palsy

rating scale (PSP-rs) including 28 items divided in six subscores (i.e.,

activities of daily living, behavior, bulbar, ocular, limb and gait/midline)

(Golbe &Ohman-Strickland, 2007).

Global cognitive functioning was evaluated with the Italian version

of the Montreal Cognitive Assessment battery (MOCA) and the Clock

drawing test (CDT) (Santangelo et al., 2015; Siciliano et al., 2016).

An independent neuropsychologist expert in movement disorders

blinded to the rating scales attributed the diagnosis of depression to

eachpatient basedona clinical structured interview following thediag-

nostic criteria of Diagnostic and Statistical Manual of Mental Disor-

ders, 5th Edition (DSM-5). Of note, we did not consider the exclusion

criteria “presence of other organic pathologies” proposed by the DSM-

5 (APA, 2013).

Depressive symptoms were evaluated with the BDI-II, and the item

4ofNaturalHistory andNeuroprotection inParkinsonPlus Syndromes

Parkinson Plus Scale (NNIPPS) (Payan et al., 2011).

The BDI-II consists of 21 questions exploring depressive symptoms

in the previous two weeks; all items are scored on 4-point Likert Scale

ranging from 0 to 3. The total score ranges from 0 to 63 (with higher

scores indicatingmore severe depression). In healthy subjects, the cut-

off for the presence of depression has been set at 11. Two subscores

canbe computed: the affective somatic including items4, 10, 11, 12, 13,
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15, 16, 17, 18, 19, 20, 21 and the cognitive one including the remaining

items (Beck et al., 1996). Of note, PSP patientswere actively supported

in the compilation of the BDI-II in order to reduce the impact of ocular,

motor and cognitive difficulties.

Furthermore, quality of life was evaluated with the Progressive

Supranuclear Palsy Quality of Life Questionnaire (PSP-QoL) (Picillo,

Cuoco, Amboni, Bonifacio, Bruschi, et al., 2019) and apathy with Apa-

thy Evaluation Scale (AES).

Patients were actively supported in the fulfillment of all self-

assessments in order to reduce the impact of ocular, motor and

cognitive difficulties. Examples of active support for scales included

reading the items and responses, deepening for ambiguous responses

and exploring the overlap of motor and emotional-behavioral

symptoms. Also, additional information was gathered from the

caregiver.

2.3 Statistical analysis

Demographic, clinical and cognitive variables were compared between

groups with theMann–Whitney or chi-square tests as appropriate.

Quality of data obtained with the questionnaire BDI-II was evalu-

ated by computing percentage ofmissing or invalid items; a percentage

of<5%ofmissing valueswas considered as an index of acceptable data

quality.Moreover, dataqualitywasassessedusingmean,median, skew-

ness (criterion: −1 to +1) and extent of ceiling and floor effects. Floor

and ceiling effects<15%were defined as optimal.

Internal consistency of the BDI-II and its subscores were evaluated

by Cronbach’s alpha; a value≥0.70was considered as acceptable. Scal-

ing assumptions referring to the correct grouping of items and the

appropriateness of their summed score were checked using corrected

item-total correlation (standard≥0.40).

Precision was evaluated by computing the standard error of mea-

surement (SEM= SD√[1 –Cronbach’s alpha]); a SEMvalue≤1/2 stan-

dard deviation was taken as the criterion of acceptable precision.

Nonparametric Spearman’s correlation was used to measure con-

struct validity of the BDI-II total score (internal validity: correlation

with BDI-II subscores; convergent validity: with item 4 of the NNIPPS;

discriminant validity: with MOCA and CDT). Effect size of the corre-

lation coefficients was defined with the following criteria: Spearman’s

r < 0.3 weak; Spearman’s r = 0.3−0.5 moderate; Spearman’s r > 0.5

strong. We analyzed the mean responses to individual items and the

distribution of symptom severity in order to study the items with the

most frequent high responses.

Diagnostic accuracy of the BDI-II was evaluated with the receiver

operating characteristics (ROC) analysis. Here, the clinical diagnosis

of depression according to the DSM-5 criteria was used as gold stan-

dard in the estimation of sensitivity, specificity and for determining

the optimal cut-off score. Furthermore, also criterion validity of BDI-II

was explored with reference to clinical diagnostic criteria for depres-

sion. For this purpose, we used Mann–Whitney test to compare BDI-

II scores between patients with and without depression according to

DSM-5 criteria.

TABLE 1 Demographic and clinical features of the enrolled cohort

Whole sampleN= 62

(M= 33)Median (IQR)

Age, years 70 (10)

Education, years 8 (8)

Disease duration, years 3 (3)

PSP-rs 36 (18)

MOCA 18 (8)

CDT 5 (4)

PSP-QoL total score 82 (52)

PSP-QoLMental subscale 45 (33)

PSP-QoL Physical subscale 34 (34)

Abbreviations: CDT, Clock drawing test; IQR, interquartile range; M, male;

MOCA, Montreal Cognitive Assessment; N, number; PSP-QoL, progres-

sive supranuclear palsy quality of life questionnaire; PSP-rs, progressive

supranuclear palsy rating scale.

Finally, clinical correlates aswell as correlationwith quality of life of

depressive symptoms in PSP were explored. Demographic and clinical

features were compared between patients with (D+) and without

depression (D-) as determined with the newly identified cut-off of

the BDI-II for PSP. Then, the correlation between depression and

demographic, motor and cognitive variables and quality of life was

investigated with multiple logistic regression analysis (dependent

variable: D+ status; independent variables: age and gender, PSP-rs,

PSP phenotype [PSP-RS vs. vPSP], MOCA and PSP-QoL total score).

All analyses were performed using SPSS version 20, (SPSS Inc.,

Chicago, IL, USA)with p-value< .05 considered statistically significant.

3 RESULTS

Eighty-three patients were screened for the present study and

twenty-one were excluded based on enrollment criteria, that is, 14

for unconfirmed diagnoses of PSP, six for MMSE < 13, one qualifying

for PSP-SL for the presence of significant language impairment. Thus,

sixty-two PSP patients (33 men) were included and their demographic

and clinical features are shown in Table 1.

3.1 Psychometric properties of BD-II in PSP

All data collected with the BDI-II were computable and there were no

missing values. Themean (±standard deviation) BDI-II scorewas 15.92

± 10.31 and the median (interquartile range) was 14 (15) (difference

betweenmean score and themedian was 1.92).

One hundred percent of data were totally computable and there

were nomissing values (0%). In the whole PSP sample, neither the ceil-

ing nor the floor effects were observed for the BDI-II total score (low-

est possible score= 0, 1.6%; highest possible score= 43, 1.6%). The

skewness of BDI-II total score was 0.650 (criterion:−1 to+1).
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F IGURE 1 The average of the responses to the single items of Beck Depression Inventory Second Edition (BDI-II)

TABLE 2 Convergent and divergent validity of the BDI-II total
score

BDI-IITotal

score(Spearman’s r) p-Value

Age 0.012 .927

Education, years 0.015 .909

Disease duration 0.197 .138

PSP-rs 0.419 .001

MOCA −0.244 .067

CDT −0.116 .394

NNIPPS-item 4 depression 0.343 .009

PSP-QoL total score 0.555 .000

Note: Statistically significant differences are indicated in bold.
Abbreviations: NNIPPS-item 4, Natural History and Neuroprotection in

Parkinson Plus Syndromes Parkinson Plus Scale, item 4 for depression

symptoms; CDT, Clock drawing test; MOCA„ Montreal Cognitive Assess-

ment; PSP-rs, progressive supranuclear palsy rating scale; PSP-QoL, pro-

gressive supranuclear palsy quality of life.

Cronbach’s alpha for the BDI-II total score was 0.868 and thus, it

was considered acceptable for internal consistency. No improvement

in Cronbach’s alphawas observed upon removal of any item. Item-total

correlation was ≥0.40 for all items except for questions 6, 8, 16 and

21. Also, item 3 of BDI-II did not show any significant correlation with

total score (see Table S1). Cronbach’s alpha for both somatic-affective

and cognitive subscoreswas considered acceptable for internal consis-

tency (0.808 and 0.737, respectively).

Internal validity was confirmed by the significant correlation of the

BDI-II total score with both BDI-II cognitive subscore and somatic-

affective subscore. Both subscores correlated with each other (p ≤

.001) (see Table S1).

The standard error of measurement (SEM) value for BDI-II total

score was 3.82 (SEM= SD√[1 – Cronbach’s alpha]).

The BDI-II total score showed convergent validity with the item4 of

the NNIPPS (Table 2). Divergent validity was demonstrated by the lack

of correlation between the total BDI-II score with theMOCA and CDT

(Table 2). There was a significant correlation between BDI-II and AES

(rho= 0.602, p< .001).

The average score for each single item is shown in Figure 1. The low-

est scores were given to the items investigating past failure (0.17 ±

4.0), guilt feelings (0.21 ± 5.0) and suicidal thoughts or wishes (0.25 ±

6.0). The highest responses were given to the items investigating loss

of energy (1.29 ± 1.0), worthlessness (1.19 ± 1.1), tiredness or fatigue

(1.09 ± 1.0), pessimism (0.95 ± 9.0), loss of pleasure (0.98 ± 1.0) and

changes in sleeping pattern (1.04±1.0). The higher frequency of high

responses (score 3) was in the items investigating the loss of energy

(16.1%), worthlessness (21%) and loss of interest in sex (24.2%) (see

Table S2).

Although half of PSP-RS scored higher than 14.5, prevalence of

depression was not different according to PSP phenotypes (p = .388)

(Figure S1).

3.2 Establish the BDI-II cut-off indicating the
presence of depression in PSP

According to DSM-5 criteria, 21 patients were diagnosed as affected

by depression (34%). Patients with depression diagnosed with DSM-

5 showed higher PSP-rs scores but similar demographic and cogni-

tive features as compared with patients without depression (p > .05)

(Table 3).

ROC analysis was used to assess the discriminatory power of the

BDI-II in identifying clinical significant depression. The determined

optimal cut-off was 14.5, showing 71% sensitivity, 71% specificity, 56%

positive predictive value (PPV), 83% negative predictive value (NPV)

and 71% diagnostic accuracy (Figure 2a). This cut-off determined an

area under the curve (AUC)with a discriminatory power of 73.9% (95%

confidence interval [CI], 61.1%–86.7%).
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F IGURE 2 ( a ) Results from receiver operating characteristics (ROC) analysis for the ability of the Beck Depression Inventory Second Edition
(BDI-II) cut-off of 14.5 to detect clinically significant depression. y axis: sensitivity; x axis: specificity. (b) Comparison of demographic and clinical
features between depressed (D+) and not depressed (D–). *p< .05.
Abbreviations: CDT, Clock drawing test; D+, BDI-II> 14.5; D–, BDI-II< 14.5;MOCA,Montreal Cognitive Assessment; PSP-QoL, progressive
supranuclear palsy quality of life questionnaire; PSP-rs, progressive supranuclear palsy rating scale

TABLE 3 Demographic and clinical features of patients with and
without depression by DSM-5

Patients with

depression-

median

(IQR)

Patients without

depression-

median

(IQR) p-Value

Age 67.00 (17) 68.00 (10) .300

Education, years 11.50 (9) 8.00 (8) .391

Disease duration 4.00 (5) 3.00 (3) .515

PSP-rs 44.00 (37) 35.00 (16) .011

MOCA 17.00 (7) 17.00 (9) .256

CDT 5.00 (4) 5.00 (5) .281

Notes: Data are in median (Interquartile range = IQR), unless otherwise

specified. Statistically significant differences are indicated in bold.

Abbreviations: CDT,Clock drawing test;DSM-5: StatisticalDiagnosticMan-

ual of Psychiatry – 5th Edition; MOCA, Montreal Cognitive Assessment;

PSP-rs, progressive supranuclear palsy rating scale.

Supporting criterion validity, PSP patients affected by depression

according to DSM-5 presented higher BDI-II total scores (22 [13] vs.

12 [11], p= .002).

3.3 Clinical correlates and correlation with
quality of life of depression in PSP

According to the newly identified cut-off (14.5), patients were divided

in depressed (D+) and not depressed (D-). D+ reported higher scores

on PSP-QoL total score (94.0 [29.5] vs. 62.0 (31.50), p= .002), physical

(45.0 [17.5] vs. 24.5 [20.50], p< .001) andmental (54.0 [33.75] vs. 41.0

[20.5],p= .012) subscales andPSP-rs total score (42.0 [19] vs. 31.5 [19],

p = .017) (Figure 2b). Distribution of disease phenotype (PSP-RS and

vPSP) was not different between the two groups (PSP-RS: 48.1% inD+

and 37.1% in D-, p= .383).

Multiple logistic regression showed that, among the different inde-

pendent variables analyzed, only the PSP-QoL total score was a signif-

icant predictor of D+ status (β = 0.035, standard error [SE] = 0.017,

p= .042).

4 DISCUSSION

Herein, we measured the acceptability, validity and reliability of the

BDI-II in assessing depressive symptoms in PSP.

However, as reported in other neurodegenerative diseases

(Creighton et al., 2019; De Souza et al., 2010; Massai et al., 2018), it

is useful to have scales validated on a specific clinic sample in order

to avoid unsuitable items and to reduce the influence induced by the

overlap between motor and nonmotor symptoms. The use of a reliable

and valid tool is essential in clinical practice and in themeasurement of

specific outcomes (Küçükdeveci et al., 2011; Streiner&Norman, 2008).

In fact, several questionnaires are available to measure depression in

patients with neurodegenerative diseases, but the literature shows

that the same instrument does not always have the same validity

in different groups of patients. For example, the validity analysis of

the Geriatric Depression Scale (GDS-30) showed good properties
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for Parkinson Disease (PD) (Massai et al., 2018) but less validity for

patients with Alzheimer Disease (AD) (Debruyne et al., 2009).

The BDI-II as a whole showed high acceptability since data were

computable for 100% and the percentage of missing values was 0% for

all items. The adequate acceptability is also supported by the absence

of both ceiling and floor effects for the BDI-II total score. Several

issues should be taken into account when evaluating acceptability

of instruments assessing depression in PSP. First, hypokinesia and

psychomotor slowing may have an impact on the results (Santamaria

et al., 1986). Furthermore, oculomotor and cognitive impairment may

interferewith the self-compilation of questionnaires (Santangelo et al.,

2018). Finally, some of the components of the BDI-II as sleep changes

and lack of energy overlap with PSP symptoms. Hence, the active

support provided by an expert neuropsychologist in filling out the scale

as well as the caregiver input were both pivotal in determining such

high acceptability rate.

The internal consistency of BDI-II is high and acceptable (Cron-

bach’s alpha = 0.868; item BDI-II total score correlation ≥0.40 for

the majority of items). Moreover, the internal consistency of cognitive

and somatic-affective factors is high and acceptable (Cronbach’s

alpha = 0.737 and 0.808, respectively) and close to values obtained in

a previous study using the BDI-I in patients with Parkinson’s disease

(Visser et al., 2006). The lack of significant item-total correlation

for few items may suggest that either such questions were not able

to adequately measure the related problems or the corresponding

issues were less pronounced compared with others included in the

questionnaire. Complementary, some of these items (i.e., 16 and 21)

presented an adequate interrelation with the somatic-affective factor

of BDI-II, thus suggesting a greater correlation with the corresponding

subscore thanwith the total score.

The degree of precision of measurement, expressed in terms of

SEM, is adequate suggesting the BDI-II values in our sample are an

accurate estimation of the BDI values in the PSP population.

As for convergent and divergent construct validity, the BDI-II total

score showed insignificant association with demographic variables,

suggesting that the scale is suitable for PSP patients of any age,

education and disease duration. Notwithstanding, since patients with

MMSE <13 were excluded from the present study, the BDI-II should

not be administered to detect depressive symptoms in patients with

significant cognitive impairment. The adequate construct validity of

the BDI-II was supported by a moderate correlation with the item 4 of

the NNIPPS.

On the other hand, we found that depression correlated with apa-

thy. Depression and apathy are the most frequent neuropsychiatric

disorders in neurodegenerative diseases and their co-occurrence is

expected in many parkinsonian syndromes (Camargo et al., 2018; San-

tangelo et al., 2018) and dementias (Collins et al., 2020). Distinguish-

ing apathy from depression can be a major challenge due to an over-

lap in symptom, despite many studies suggested that they are sepa-

rate entities underlinedbydifferent neural networks (Isella et al., 2002;

Kirsch-Darrowet al., 2006;Mayberg, 1994; Pluck&Brown, 2002). Fur-

ther studies are needed to validate specific scales measuring apathy in

PSP tohaveuniformand reliable results. As for diagnostic accuracy, our

data indicate that the cut-off of 14.5 is helpful in identifying patients

with clinical significant depression. A similar cut-off has been proposed

forParkinson’s disease (Visser et al., 2006).However,weare also aware

that the BDI-II is a screening scale and, as such, is supposed to accom-

pany clinical evaluation and not to be used as a stand-alone.

However, although there are many rating scales that measure

depressive symptoms in healthy individuals or neurological medical

populations (Creighton et al., 2019; De Souza et al., 2010;Massai et al.,

2018), disease-tailored tools to detect depression in PSP are lacking

and all studies that have so far investigated depression in PSP have

used nonvalidated scales.

Finally, we performed a comprehensive evaluation of the clinical

correlates of depressive status inPSP. In linewithpreviousdata (Schrag

et al., 2010; Winter et al., 2011), we found a significant correlation

between depressive status and quality of life as evaluated with the

PSP-QoL. The novelty of the present study consists in the preliminary

evaluation of the psychometric properties of the tool used to measure

depression in PSP. Similarly, the PSP-QoL underwent language valida-

tion in an independent set of Italian patients (Picillo Cuoco, Amboni,

Bonifacio, Bruschi, et al., 2019). Indeed, such formal validation of all

the scales used represents a point of strength of the present work.

As for the correlation with motor disability, although the BDI-II total

score presented a moderate convergent validity with disease severity

assessed with PSP-rs, regression analysis did not confirm association

between depressive status and PSP-rs. Furthermore, in line with pre-

vious data, we failed to find significant differences in depressive symp-

toms among PSP phenotypes (Picillo, Cuoco, Tepedino, et al., 2019).

Taken together our data would suggest the BDI cut-off of 14.5 can

be helpful in identifying a subgroup of patients presenting clinically

significant depressive symptoms irrespective of motor and cognitive

burden. In such scenarios, we argue that this subgroup of patients

maypresent specific dysfunction in themesolimbic dopaminergic path-

ways and/or fronto-striatal connections similarly to patients affected

by other movement disorders showing depressive symptoms (Cum-

mings, 1993;Winter et al., 2011).

Depression has been identified as a possible predictor of shorter

survival in PSP (Bloise et al., 2014; dell’ Aquila et al., 2013; Gerste-

necker et al., 2013). As such, a better characterization of depression

can potentially improve the clinical care of these patients. Also, as neu-

ropsychiatric symptoms have a detrimental effect also on caregivers’

quality of life (Picillo, uoco, Amboni, Bonifacio, Bruno, et al., 2019; Uttl

et al., 1998), increasing awareness of the behavioral burden in PSP can

improve the quality of life of both patients and caregivers. However,

we acknowledge as a limitation of the present work the exclusion of

patients presenting with significant speech/language disorder.

5 CONCLUSION

Depressive symptoms are intrinsic to movement disorders. Our data

demonstrate that the BDI-II is an accurate and reliable tool tomeasure

depressive symptoms in PSP, and a cut-off of 14.5 can help in identi-

fying a clinically significant depressive status irrespective ofmotor and
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cognitiveburden. Suchdata areuseful to standardize studiesof depres-

sion in PSP and to quantify the effectiveness of any interventions. We

also confirm the correlation between depression and quality of life in

PSP. Neuroimaging studies are needed to confirm depressive symp-

toms in PSP are underlined by specific network dysfunctions.
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