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SUMMARY. Background. Treated mood disorder (MD) patients suffer from residual cognitive symptoms, even when treatment response is
considered adequate. Here we estimated the prevalence of cognitive impairment and tested whether the severity of self-rated and clinicianrated cognitive symptoms differed between remitted and unremitted MD patients. Methods. Forty-three consecutive MD patients were recruited at an academic community mental-health centre at the University of Cagliari, Cagliari, Italy. Patients had to have a diagnosis of major depressive disorder (MDD), bipolar disorder (BD) type 1 or type 2, or unspecified depressive disorder according to the Diagnostic Statistical Manual (DSM)-5 criteria. Cognitive function was assessed using self-rated [Perceived Deficits Questionnaire – Depression, 5-item
(PDQ-D-5)] and clinician-rated [Digit Symbol Substitution Test (DSST) measures and the short version of the Mini Mental State Examination (sMMSE)] tools. Standard statistical tests were applied. Results. The prevalence of cognitive symptoms ranged from 20.9% to 44.2%,
depending on the assessment tool used. There were no statistically significant differences in self-rated and clinician-rated measures of cognitive function between remitted and unremitted patients as well as no statistically significant correlation between self-rated and clinician-rated measures of cognitive function. Patients with better education had higher mean scores at the sMMSE and the DSST. Discussion and
conclusions. We confirmed that cognitive symptoms are highly prevalent in MD patients, irrespective of the mood state. This suggests that
cognitive impairment in MD is a trait, rather than a state marker. The absence of a correlation between self-rated and clinician-rated (objective) measures of cognitive impairment suggests that each assessment tool captures a specific facet of cognitive function.
KEY WORDS: DSST, sMMSE, PDQ-D-5, cognitive impairment, clinician-rated measures.
RIASSUNTO. I pazienti con disturbi dell’umore (DU) manifestano sintomi cognitivi residuali, anche quando la risposta al trattamento farmacologico è considerata adeguata. In questo studio si è valutata la prevalenza delle disfunzioni cognitive e la presenza di differenze nella
gravità di tale sintomatologia (esaminata sia con metodi soggettivi che oggettivi) tra pazienti in remissione e quelli con episodio depressivo
in atto. Metodi. Quarantatré pazienti con DU sono stati reclutati presso la Clinica Psichiatrica dell’Università di Cagliari. I pazienti sono stati inclusi nello studio se avevano una diagnosi di disturbo depressivo maggiore (DDM), disturbo bipolare di tipo 1 o 2, disturbo depressivo
senza specificazione. Le funzioni cognitive sono state valutate usando misure soggettive [il Perceived Deficits Questionnaire-Depression, 5item (PDQ-D-5)] e oggettive [il Digit Symbol Substitution Test (DSST) e la versione ridotta del Mini Mental State Examination (sMMSE)].
Le analisi statistiche hanno impiegato metodi standard. Risultati. La prevalenza dei sintomi cognitivi variava, secondo lo strumento usato,
dal 20,9% al 44,2%. Non abbiamo riscontrato differenze statisticamente significative nelle misure soggettive e oggettive di funzionamento
cognitivo tra pazienti in remissione e quelli depressi, né tantomeno correlazioni tra le misure soggettive e oggettive di valutazione. I pazienti con più alti livelli d’istruzione avevano punteggi medi più alti alla scala sMMSE e alla DSST. Discussione e conclusioni. Il nostro studio ha confermato la presenza di un’alta prevalenza dei sintomi cognitivi nei pazienti con DU, indipendentemente dalla presenza o meno di
alterazioni del tono dell’umore. Questo dato supporta l’ipotesi che le alterazioni cognitive siano un marcatore di tratto, piuttosto che di stato. L’assenza di una correlazione tra le misure soggettive e oggettive di valutazione suggerisce che ciascuno strumento identifichi una specifica sfaccettatura della funzione cognitiva.
PAROLE CHIAVE: DSST, sMMSE, PDQ-D-5, deficit cognitivo, valutazioni eterosomministrate.

INTRODUCTION
Major depressive disorder (MDD) is a severe mental illness characterized by low mood, anhedonia, negative

thoughts, frequently accompanied by cognitive impairment,
mainly consisting of reduced concentration or indecisiveness.
Depressive episodes might also manifest in the context of a bipolar disorder (BD), a chronic psychiatric illness characteri-
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zed by recurring episodes of depression and hypomania/mania
alternating with intervals of well-being1. Treated mood disorders (MD) patients spend a substantial amount of time with
residual affective symptoms, even when treatment response is
considered adequate2. For instance, the residual morbidity
amounts at 40%-50% of weeks of follow-up with standard treatment, and about three-quarters of it is depressive2-5. One of
the most relevant (in terms of frequency and impact on functioning) cluster of symptoms affecting remitted and unremitted treated MD patients pertains to cognition6,7. A number of
clinical studies have shown that cognitive impairment persists
during euthymic phases in MD patients8. Several cognitive domains result to be affected, such as attention and executive
function8, processing speed, visual spatial memory and verbal
working memory9-12 and set shifting, planning, and verbal
fluency12. Of interest, however, a qualitative data synthesis of
the literature did not show significant alterations in cognitive
function between diagnostic groups (i.e. BD versus MDD)13.
One key aspect in the assessment of cognitive function in
MD patients concerns the validity of self-rated (subjective)
measures in detecting existing alterations with sufficient precision and accuracy. A recent large study in over 140,000 subjects of the UK Biobank cohort tested for the presence of differences in cognitive performance, assessed subjectively, between middle-aged adults with and without a lifetime history
of MD features14. Inverse associations between lifetime history of bipolar or severe recurrent depression and cognitive performance were attenuated or reversed after adjusting for a series of confounders14. This finding appears in contrast with evidence based on clinician-rated measures, where cognitive impairment is significantly over-represented in MD patients
compared to controls. Of note, the importance of targeting
cognitive impairment in MD patients has led to the development of diverse novel assessment tools, that permit a comprehensive and clinically feasible longitudinal evaluation of cognition, particularly in relation to treatment effects15.
In this context, our study had a threefold primary aim:
1) to estimate the prevalence of cognitive deficits in our
sample of MD patients using self-rated and clinician-rated
measures; 2) to test whether the severity of self-rated cognitive symptoms differed between MD patients currently
depressed and in remission; 3) to assess whether the severity of clinician-rated cognitive symptoms differed between MD patients currently depressed and in remission. As
an aside, we tested also the following secondary hypotheses: 1) to assess the correlation between self-rated and clinician-rated measures of cognitive function in our sample
of MD patients; 2) to evaluate the patterns of association
between indicators of personal and social functioning and
cognitive function.
MATERIALS AND METHODS
Patient sample
We conducted a retrospective assessment of 43 consecutive
MD patients followed longitudinally at the Section of Psychiatry
of the Department of Medical Sciences and Public Health of the
University of Cagliari, Cagliari, Italy. All patients gave written and
verbal consent to allow reanalysis of clinical data for research purposes. We collected detailed clinical data on the recruited sample

in the third trimester of 2018. Patients were included in the study
if: 1) they had a diagnosis of MDD, BD type 1 or type 2, or unspecified depressive disorder according to the Diagnostic Statistical Manual five edition (DSM-5) criteria16, 2) had an age between
18 and 70 years. Exclusion criteria were the following: 1) presence of a diagnosis of neurocognitive disorder of any severity according to the DSM-5 criteria, 2) inability to provide consent to the
study. Recruited patients were assessed with a series of self-rated
and clinician-rated tools, and deep-phenotyped on the basis of an
accurate review of the clinical charts. We extracted socio-demographic and clinical data through a systematic chart review, performed at the time of the assessment of cognitive function. In light
of the relatively small sample size, we created two new dummy coded categorical variables “Employment dichotomous” [employed
(=0) and unemployed (=1)] and “Education dichotomous” [education level lower (=0) and higher (=1) than junior high school].
Data were extracted by one author (V.P.) and subsequently verified with senior investigators (M.M., F.P, M.G.O., B.C.). Disagreements in extraction and interpretation of data were resolved
with consensus-based discussion.

Clinical assessment
Cognitive function was assessed using self-rated and clinicianrated tools. Specifically, as a self-rated measure we used the Perceived Deficits Questionnaire - Depression, 5-item (PDQ-D-5) an
instrument initially developed for the assessment of patients affected by multiple sclerosis, subsequently validated in MDD17.
The PDQ assesses 4 domains of cognitive functioning, which are
reflected in the following subscales: attention/concentration, retrospective memory, prospective memory, and planning/organization17. For the purpose of this study we used the italian version of
the short version (5-item) of the PDQ, the PDQ-D-5, practical for
rapid assessment.
Clinician-rated measures of cognitive function included the
Digit Symbol Substitution Test (DSST)18, which is a pencil and paper test of psychomotor performance with a key grid of numbers
and matching symbols and a test section with numbers and empty
boxes. The test consists of filling as many empty boxes as possible
with a symbol matching each number. The score is the number of
correct number-symbol matches achieved in 90 seconds. A component of the Wechsler Adult Intelligence Scale (WAIS)19 and the
Wechsler Adult Intelligence Scale-Revised (WAIS-R)20, the test
explores executive function, perceptual speed and processing speed with high scores associated with intact motor speed, attention,
and visuoperceptual functions (including scanning). The test has
shown high test-retest stability21 and has been proposed in the assessment of cognition in mood disorders18. We also used the short
version of the Mini Mental State Examination (sMMSE)22, whose
accuracy in detecting cognitive decline is comparable with the
long version of the test23, to examine the global cognitive function.
Given that each tool assesses diverse aspects of cognition, we implemented their combined use to perform an as comprehensive as
possible assessment of cognition in a feasible manner. Clinicianrated psychopathological measures included the Clinical Global
Impression severity (CGIs) scale24, and the Global Assessment of
Functioning (GAF)25.

Data analysis
The rates of cognitive impairment were calculated using the
median value of the empirical distribution of each scale score as
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Table 1. Socio-demographic and clinical characteristics of the sample.

symptomatic cut-off. We studied continuous and categorical clinical variables using univariate analysis (t test or contingency tables
as appropriate). When one or more cells had expected values of 5
or less Fisher’s exact test was used in 2 x 2 contingency tables and
bootstrap with 1,000 samples in larger tables. Non-parametric tests
were used when data violated the assumption of normality. Statistical significance was set at =0.05. All statistical analyses were
carried out with IBM® SPSS® Statistics version 25.0.0.1 (64 bit).

Clinical variable
Female, N (%)
Age (years), mean (SD)

Total (N = 43)
30 (70)
51.2 (10.1)

Age class (years), N

RESULTS
Clinical characteristics of the sample

0-20

0 (0)

21-30

4 (9.3)

31-40

2 (4.7)

41-50

8 (18.6)

51-60

27 (62.8)

61-70

2 (4.7)

The sample was comprised of 43 patients (female:male ratio=2.3). Twenty-one patients (about 50% of the sample) had
a diagnosis of BD, 20 were MDD, and 2 were diagnosed with
an unspecified mood disorder. The average age of the sample
was 51.2 years [standard deviation (SD)=10.1], while the average age of onset was 27 years (SD=10.1). The mean duration
of current or most recent depressive episode was 29.1
months (SD=51.2). Ten patients (23.3%) had psychiatric comorbidities, while 18 (41.9%) had medical comorbidities.
More than half of the sample (55.8%) was assuming an antidepressant treatment at the moment of the assessment, while 11 patients (25.6%) were receiving psychotherapy. Further
details of the sample are provided in Table 1.

Marital status, N (%)

Prevalence of cognitive dysfunction

Main psychiatric diagnosis, N (%)

Single

15 (34.9)

Married/Cohabiting

20 (46.5)

Divorced

7 (16.3)

Widowed

1 (2.3)

Employment, N (%)
Employed

19 (44.2)

Housewife

10 (23.3)

Student

2 (4.7)

Retired

3 (7)

Unemployed

Considering the median value of the empirical distribution
as symptomatic cut-off we had the following rates: for the selfrated measures (PDQ-D-5), 11 patients out of 43 (25.6%) had
values lower than the median; for the clinician-rated measures,
using the median value of the DSST we found 19 symptomatic
patients out of 43 (44.2%), while for the sMMSE there were 9
symptomatic patients out of 43 (20.9%).
Severity of self-rated and clinician-rated cognitive
symptoms in MD patients currently depressed and in
remission

Bipolar disorder

21 (48.8)

Major depressive disorder

20 (46.5)

Unspecified depressive disorder
Presence of a comorbid psychiatric disorder, N (%)

Non-parametric analysis did not show a statistically significant correlation between self-rated and clinician-rated

20 (46.5)

In remission

23 (53.5)
29.1 (51.2)
27 (10.1)

Age at onset - current episode (years), mean (SD)

48.8 (10.7)

Presence of a comorbid medical disorder, N (%)

18 (41.9)

Presence of antidepressant treatment

24 (55.8)

Presence of psychotherapy

11 (25.6)

CGIs, mean (SD)

3.5 (1.1)

PDQ-5, mean (SD)

11.8 (5.2)

DSST, mean (SD)

30.9 (11)

GAF, mean (SD)

67.1 (12.8)

sMMSE, mean (SD)

14.1 (0.9)

Legend: SD= standard deviation; CGIs= Clinical Global Impression severity scale; PDQ-D-5= Perceived Deficits QuestionnaireDepression, 5-item; DSST= Digit Symbol Substitution Test; GAF=
Global Assessment of Functioning; sMMSE= short version of the
Mini Mental State Examination.
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10 (23.3)

Current

Age at onset (years), mean (SD)

Correlation between self-rated and clinician-rated
measures of cognitive symptoms

2 (4.7)

Depressive episode

Duration of current or most recent episode
(months), mean (SD)

Twenty patients (46.5%) were in remission, while 23
(53.5%) were depressed. As shown in Table 2, there were no
statistically significant differences in self-rated and clinicianrated measures of cognitive function, including the DSST,
between remitted and unremitted patients. Similarly, we did
not detect a statistically significant overrepresentation of a
specific socio-demographic or clinical variable in one of the
two MD subgroups. As expected, the CGIs and the GAF scores were significantly lower (t=2.1, p<0.05) and higher (t=4.3,
p<0.00001), respectively, in remitted patients. All these findings are summarized in Table 2.

9 (20.9)
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Table 2. Comparison of socio-demographic and clinical characteristics and of self-rated and clinician-rated measure of cognitive function between mood disorder patients with current depression and in remission.
Current depression
(N=23)

In remission (N=20)

t test/Mann-Whitney
or X2

p

Female, N (%)

15 (65.2)

15 (75.0)

0.5

NS

Age (years), mean (DS)

50.1 (8.4)

51.5 (11.9)

2.3

NS

1 (4.3)

3 (15)

2.8

NS

1.2

NS

4.3

NS

4.1

NS

0.04

NS

Variable

Age class (years), N (%)
21-30
31-40

1 (4.3)

1 (5)

41-50

6 (26.1)

2 (10)

51-60

14 (60.9)

13 (65)

61-70

1 (4.3)

1 (5)

Single

8 (34.8)

7 (35.0)

Married/cohabiting

11 (47.8)

9 (45.0)

Divorced

3 (13.0)

4 (20.0)

Widowed

1 (4.3)

0 (0)

Employed

11 (47.8)

8 (40.0)

Housewife

3 (13.0)

7 (16.3)

Student

2 (8.7)

0 (0)

Retired

2 (8.7)

1 (5)

Unemployed

5 (21.7)

4 (20.0)

Civil status, N (%)

Employment, N (%)

Education
Primary school

1 (4.3)

3 (15.0)

Junior high school

11 (47.8)

5 (25.0)

High school

5 (21.7)

8 (40.0)

College/university

6 (26.1)

4 (20.0)

Bipolar disorder

11 (47.8)

10 (50.0)

Major depressive disorder

11 (47.8)

9 (45.0)

1 (4.3)

1 (5.0)

Presence of psychiatric comorbidities, N (%)

7 (30.4)

3 (15.0)

1.4

NS

Duration of the most recent or current episode
(months), mean (SD)

40.8 (67.1)

15.7 (15.4)

6.3

0.02

Age of onset (years), mean (SD)

25.6 (7.9)

28.7 (12.1)

3.1

NS

Age of onset, current episode (years), mean
(SD)

47.7 (9.6)

50 (11.8)

1.2

NS

Presence of medical comorbidities, N (%)

10 (43.5)

8 (40.0)

0.05

NS

SSRI

5 (35.7)

2 (20.0)

TCA

5 (35.7)

1 (10.0)

SMS

2 (20.0)

2 (20.0)

Diagnosis, N (%)

Unspecified depressive disorder

Presence of antidepressant treatment
5.1

NS

Continue
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Continue Table 2.
Variable
NaSSA
SNRI
Presence of psychotherapy

Current depression
(N=23)

In remission (N=20)

t test/Mann-Whitney
or X2

p

0 (0)

1 (10.0)

2 (14.3)

4 (40.0)

7 (30.4)

4 (20.0)

0.6

NS

CGIs, mean (SD)

3.8 (1.04)

3.1 (1.1)

-2.1

0.04

PDQ-D-5, mean (SD)

12.35 (5.7)

11.1 (4.7)

2.6

NS

DSST, mean (SD)

31.1 (12.1)

30.7 (9.8)

1.9

NS

GAF, mean (SD)

60.5 (8.4)

74.7 (12.9)

4.3

<0.00001

sMMSE, mean (SD)

14.2 (0.8)

13.9 (1.1)

3.2

NS

Legend: SD= standard deviation; CGI= Clinical Global Impression; PDQ-D-5= Perceived Deficits Questionnaire-Depression, 5-item; DSST= digit
symbol substitution test; GAF= Global Assessment of Functioning; sMMSE= short version of the Mini Mental State Examination; TCA= tricyclic antidepressant; SSRI= selective serotonin reuptake inhibitors; SMS= serotonin modulator and stimulator; NaSSA= noradrenergic and specific serotonergic antidepressants; SNRI= selective noradrenergic reuptake inhibitors; NS= not significant.

measures of cognitive function (PDQ-D-5 versus DSST,
rho=0.16, p=0.3; PDQ-D-5 versus sMMSE, rho=0.04, p=NS;
DSST versus sMMSE, rho=0.14, p=NS).
Association between measures of cognitive function
and indicators of personal and social functioning
Mood disorder patients with better education had higher
mean scores at the sMMSE and the DSST, but not at the
PDQ-D-5 compared to those with lower levels of education
(mean sMMSE: 13.7 versus 14.3, p=<0.05; DSST: 25.6 versus
35.6, p=0.002; PDQ-D-5: 11.4 versus 12.0, p=NS). These differences were not present with regard to the level of employment (data not shown). Non-parametric analysis showed
a statistically significant negative correlation between the
GAF and the PDQ-D-5 (rho=-0.4, p<0.0001) and a positive
one between the GAF and the DSST (rho=0.3, p=0.008). The
CGIs showed a statistically significant positive correlation
with the PDQ-D-5 (rho=0.4, p=0.001) and a negative one
with the DSST (rho=-0.27, p<0.05).
DISCUSSION
This naturalistic retrospective study assessed the prevalence and severity of self-rated and clinician-rated cognitive
symptoms in a sample of unremitted and remitted treated
MD patients. Several findings deserve a comment. The prevalence of cognitive symptoms ranged, depending on the assessment tool used, from 20.9% to 44.2%. Of note, the rates
were substantially similar when comparing self-rated with
clinician-rated measures. This figure is consistent with previous estimates reported in the literature26 and confirms the
presence of significant cognitive impairment in MD27,28.
Another important finding was the absence of statistically significant differences in the severity of cognitive symptoms between remitted and unremitted treated MD patients using self-rated or clinician-rated measures. This fin-

ding appears to be in line with the hypothesis that cognitive
dysfunction in MD can be considered as a trait (or risk) –
marker rather than a state-marker. To meet the criteria for
being defined as a trait marker (or endophenotype), a clinical characteristic has to be associated with the illness in question, independently of clinical state29. Indeed, there is a substantial amount of evidence suggesting that cognitive impairment persists during inter-episodic phases, and even predates the onset of a MD30. Several studies have corroborated
this observation in MDD33,34 and in BD34. Concerning MDD,
most of the evidence supporting the role of cognitive impairment as a trait-marker comes from twin35 and highrisk31,35 studies. For instance, the work of Belleau et al.35 showed that the offspring of at least one parent affected by
MDD (i.e. at high genetic risk) had significantly slower reaction times on an index of executive attention compared to
healthy offspring, suggesting that this characteristic might
predict the subsequent onset of a full-blown MD. Another
study, using a longitudinal design31, tested whether the manifestation of depressive symptoms in the mothers correlated
with alterations of executive functions in their offspring
(aged 2-6 years)31. Using a sample of 126 diads, these authors
identified an association between mothers’ depression and
cognitive impairment that was strongly dependent on the duration of the exposure to affective symptoms31. Finally, a
cross-sectional high-risk case-control study of healthy
monozygotic (MZ) and dizygotic (DZ) twins with and without a co-twin history of affective disorder showed that
healthy twins discordant for MDD showed lower performance on almost all measures of cognitive function, including selective and sustained attention, executive function, language processing and working and declarative memory34. In
addition, healthy twins discordant for BD showed lower performance on tests measuring episodic and working memory34. In this context, our findings confirm that cognitive impairment remains active in MD patients even in the absence
of active mood episodes. Ideally, further corroboration to our
results should come from the assessment of healthy controls
of similar age and education level of affected subjects.
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Another finding of our study, that deserves some methodological considerations, is the absence of a statistically significant correlation between self-rated and clinician-rated
measures of cognitive function. It is plausible that this lack of
concordance depends on the specificity of each assessment
tool in measuring a distinct facet of cognition. Indeed, DSST
describes perceptual speed and processing speed, while
PDQ-D-5 and sMMSE presents a global depiction of cognition. It is conceivable that using these measures, subjective
and objective, jointly might give a more accurate description
of cognition in MD than the one obtained with either assessment tool alone. In line with this finding are the reports
from Yoo-Jeong et al.36 and Petersen et al.37. In a sample of
207 persons living with HIV presenting clinical depression,
subjective cognitive complaints did not correlate in a statistically significant manner with objective cognitive measures36.
Furthermore, Petersen et al.37 showed a substantial discrepancy between objective and subjective cognition measures
in depressive patients, with certain clinical features, including
illness duration and symptoms severity, associated with the
degree of discrepancy. Finally, the finding of a discrepancy
between subjective and objective measures of cognition is
consistent also with data coming from the psychometric analysis of treatment response to antidepressants, where it was
observed that self-report and clinician-rated measures each
uniquely contributed to the prediction of antidepressant
treatment outcome38.
This study showed that indicators of personal and social
functioning were associated with cognitive performance in
our sample of MD patients. Specifically, we found higher cognitive functioning in patients with better education. Further, higher levels of global functioning (as expressed by
GAF) correlated with lower PODQ-D-5 scores and higher
DSST scores, corroborating the view that cognitive impairment exerts an impact on personal and social areas of functioning. This is in line with the literature, as recently shown
by a qualitative data synthesis32.

have impacted on measures of cognitive function in our sample. This possible confounding effect could be increased by
the presence of psychiatric comorbidities in a small proportion of MD patients. Finally, the diagnostic heterogeneity, determined by the inclusion of BD and MDD cases, might have also influenced our results.
CONCLUSIONS
Even in light of the existing limitations, we confirmed previous evidence that cognitive symptoms are highly prevalent
in MD patients, irrespective of the mood state. This appears
to indicate that cognitive impairment in MD is a trait, rather
than a state-marker. Further, the absence of a correlation
between self-rated and clinician-rated (objective) measures
of cognitive impairment suggests that each assessment tool
captures a specific facet of cognitive function, and that an
exhaustive depiction of cognition in MD should include both
subjective and objective measures. Should these results be
confirmed also in a larger sample, and with a population of
healthy controls, there will be further support for the hypothesis of cognitive impairment as a trait marker of MD.
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