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Abstract 

Objective and subjective cognitive measures are altered in major depressive disorder (MDD), but 

there is a poor correlation between them. This study aims to explore such discrepancy and the 
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characteristics explaining this phenomenon. 229 patients with MDD subdivided into remitted (n = 

57), partially remitted (n = 90) and acute (n = 82) underwent a clinical interview, completed self-

report questionnaires and a neuropsychological assessment. The association between objective and 

subjective cognition was evaluated in the areas of attention and memory. Also, dependent measures 

of concordance and self-appraisal were calculated for each patient. Potential predictors of these 

outcomes were evaluated through regression analysis. Depressive symptoms correlated negatively 

with objective but especially with subjective cognition. Patients in an acute episode showed a 

significant correlation between objective and subjective attention/memory measures, but also the 

greatest underestimation of their cognitive performance. In those with fewer depressive symptoms, 

objective and subjective cognition showed poor correspondence between them. In the regression 

analyses with the full MDD sample, higher scores on depressive symptoms, intelligence quotient and 

executive functions predicted lower self-appraisal. Objective and subjective cognition show poor 

concordance in MDD patients, especially in those with residual mood symptoms. Higher executive 

functions also explain this discrepancy. Assessments of both subjective cognitive complaints and 

objective performance seem necessary as they may be measuring different aspects of cognitive 

functioning. 

Keywords: Cognitive functioning; Depression; Neurocognition; Self report; Affective disorders 

Introduction 

Major Depressive Disorder (MDD) is a common mental health problem (Ferrari et al., 2013) and one 

of the most disabling conditions in the developed world (Lopez et al., 2006; Vos, 2016). Cognitive 

symptoms such as forgetfulness, inattention, slowness or indecision have long been thought to be 

influenced by the depressive state. However, these deficits have also been shown to persist in remitted 

states (Preiss et al., 2007; Rock et al., 2014) and to exert a negative and independent impact on 

patients’ functionality (Evans et al., 2014). More specifically, cognitive difficulties are a principal 

mediator of poor occupational functioning (Woo et al., 2016), have a negative impact on work 
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productivity (Clark et al., 2016), and are associated with impairments in quality of life (Cotrena et al., 

2016; Shimizu et al., 2013). 

While most studies have focused on evaluating objective cognition, the subjective impression of 

patient’s own cognitive abilities, a sort of meta-cognitive process (Klusmann et al., 2011), has been 

considerably disregarded, despite its potential impact on patients’ quality of life (McIntyre et al., 

2015) and work-related productivity (Kim et al., 2016). Additionally, patients’ self-evaluation of their 

cognitive performance does not generally correlate with objective cognitive measures (Miskowiak et 

al., 2016; Mohn and Rund, 2016; Srisurapanont et al., 2017; Svendsen et al., 2012). While this lack 

of relationship between objective and subjective cognitive measures might be associated with 

symptoms and/or prognosis, it has been scarcely studied and we have little information on its respect. 

For example, depressed patients tend to underrate their performance (Farrin et al., 2003), and this 

phenomenon has been attributed to a distinctive negative cognitive bias. However, this hypothesis 

originally proposed by Beck (1963); (2008), has not been directly tested in adults with mood disorders 

until recently. Both in bipolar disorder (Miskowiak et al., 2016) and MDD (Srisurapanont et al., 

2017), it has been demonstrated that depressive symptoms negatively influence subjective cognition. 

This may at least partly explain the discrepancy with objective performance, endorsing the hypothesis 

of depression severity as a contributor to negative cognitive bias. 

Depressive severity, however, only contribute in part to the mentioned discrepancy (Srisurapanont et 

al., 2017, 2018), and other factors have to be involved. Indeed, intelligence and executive functioning 

have demonstrated to be related with subjective cognition in healthy volunteers (Mäntylä et al., 2010) 

and with discrepancy between objective and subjective cognitive measures in psychiatric population. 

Bipolar patients with higher intelligence quotient (IQ) tended to overestimate their cognitive 

functioning (Miskowiak et al., 2016). In addition, better performance in executive functioning, which 

is highly, but not completely, attributable to IQ (Friedman et al., 2006), was related to an 

overestimation of one’s cognitive abilities in healthy volunteers (Burmester et al., 2016). These 
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findings contrast with those supporting a relationship between better performance in executive 

function and illness awareness (Dias et al., 2008; Yen et al., 2008). Thus, the effects of IQ and 

executive functioning may be viewed to influence discrepancy in multiple ways, either acting as a 

compensation for the cognitive impairment (i.e. leading to less subjective complaints) or, conversely, 

by making the patients more aware of their difficulties when they compare their current with their 

past performance (i.e. leading to report more cognitive complaints). A better comprehension of the 

discrepancy between objective and subjective measures of cognitive functioning, taking into account 

the relation with clinical symptoms and the direction of such disparity (overestimation vs. 

underestimation) and putative factors associated with this bias, becomes a necessity for future clinical 

interventions targeting cognitive alterations in MDD. 

The aims of the present study are twofold: (I) to study the relationship between objective and 

subjective measures of cognitive functioning in MDD patients in different clinical states (i.e. remitted, 

partially remitted and within an acute episode), and (II) to explore the clinical and neuropsychological 

factors that may have a relevant impact on such associations. For these purposes, we have focused 

our study on attention and verbal memory, as these cognitive domains can reliably be measured with 

available objective and subjective measurements, and are highly relevant to mood disorders along 

with executive functions (Roca et al., 2015). Executive functions were not included as dependent 

variables given their significant role in the meta-cognitive process (Lysaker et al., 2008; 2005) needed 

to compare objective and subjective cognitive functioning (Burmester et al., 2016), so they have been 

introduced as independent variables. Given the known negative influence of depressive state on 

subjective measures, we hypothesized that the more severe the depressed subgroup the more 

underestimation of their subjective cognitive functioning. As a secondary hypothesis, we expected 

that executive functioning and IQ would have an effect on the concordance and direction 

(underestimation vs. overestimation) between objective and subjective measures of cognitive 

functioning. 
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Experimental procedures 

Participants 

Two hundred and twenty-nine patients were consecutively recruited from the outpatient unit of the 

Mental Health Department across 12 months (February 2016 to February 2017). To be selected for 

the study patients had to meet the following criteria: 18–65 years old, fulfilling criteria for a past or 

present diagnosis of MDD according to the Diagnostic and Statistical Manual of Mental Disorders 

4th Edition (DSM-IV-TR), IQ > 85 and ability to understand and sign the informed consent. 

Diagnoses were carried out by experienced psychiatrists and double-checked through computerized 

clinical records. The exclusion criteria were the presence of any neurological, cardiac or respiratory 

condition with any decompensation in the last year, or the presence of bipolar disorder, schizophrenia, 

past or present substance abuse or any axis II diagnosis according to the DSM-IV-TR. Written 

informed consent was collected from all participants following a complete description of the study. 

The Institutional Review Board of the University Hospital of Parc Taulí-I3PT, Spain approved the 

study protocol. 

Assessments 

After inclusion in the study, participants underwent a single assessment (1.5–2 h duration), which 

comprised a short clinical interview collecting clinical data and a neuropsychological test battery to 

measure objective cognition. Finally, patients completed a set of clinical questionnaires including 

subjective cognitive functioning and depressive symptoms. 

Neurocognitive and clinical measures 

Objective measures of cognitive functioning. 1) Attention: Composite score including Trail Making 

Test A, TMT-A (Casals-Coll et al., 2013); Digit Span Forward, Wechsler Adult Intelligence Scale 4th 

edition, WAIS-IV (Wechsler, 2008) and Spatial Span Forward, Wechsler Memory Scale, 3rd edition, 
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WMS-III, (Wechsler, 2004). 2) Memory: Composite score including Rey Auditory Verbal Learning 

Test, RAVLT Total Score –Trial 1–5– and 30 min delayed recall score (Strauss et al., 2006). 

Subjective measures of cognitive functioning. Perceived Deficit Questionnaire (PDQ-20) (Lam et al., 

2013; Strober et al., 2016; Sullivan et al., 1990) consists of four subscales identifying specific 

cognitive domains: attention, retrospective memory, prospective memory, and planning and 

organisation (Supplement 1). The combined subscales yield a total score ranging from 0 to 80, with 

a higher score indicating greater perceived cognitive impairment. To test our hypothesis, only 

attention (0–20) and memory (0–40, retrospective and prospective) subscales were used for this 

purpose. 

Clinical features 

Depressive symptomatology was rated with the Hamilton Depressive Rating Scale (HDRS-17, 

(Hamilton, 1960)). Patient’s illness characteristics collected during the clinical interview where: age 

at first MDD episode, number of previous MDD episodes (including the present) and burden of 

current psychopharmacological treatment (named medication load) measured following the system 

code proposed by Sackeim (2001). Comorbid conditions such as anxiety, dysthymia or marked 

personality traits where also collected from patient’s clinical records, as a recent work has found that 

subjective cognitive impairment following a major depressive episode may be largely driven by the 

existence of comorbid diagnoses (Schaefer et al., 2017). 

Executive functioning and intelligence quotient (EF & IQ) 

Executive functions were measured covering: working memory (Digit Span Backward, WAIS-IV; 

Spatial Span Backward, WMS-III), phonetic fluency (PMR, (Casals-Coll et al., 2013; Pena-Casanova 

et al., 2009), shifting (Wisconsin Card Sorting Test, WCST and Trail Making Test-B, TMT-B), 

planning (Tower of London, TOL) and abstraction (Similarities, WAIS-IV). Computerized versions 

of the WCST and TOL were administered from the Inquisit Test Library 
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(http://www.millisecond.com/download/library/). Premorbid intelligence quotient (IQ) was measured 

by means of the Vocabulary subtest (WAIS-IV) (Lezak and Lezak, 2004). 

MDD patients’ stratification 

The whole MDD sample was subdivided according to the HDRS-17 forming three groups with 

different clinical status: (i) Remission (≤7), (ii) Partial remission (8–18) and (iii) Acute episode (>19) 

(Paykel, 2008). 

Data pre-processing 

All data were analysed using IBM SPSS Statistics (IBM SPSS Statistics for Windows, Version 21.0) 

except for those procedures not included in the package, for which R Statistical Package (R 3.4.3) 

was used instead. 

First, neuropsychological data from the objective and subjective cognitive assessments were 

standardized removing the effects of age, gender and educational level (Miskowiak et al., 2017). For 

TMT-A and B, scores were reverted such that higher scores reflected better performance. The resulting 

z-scores were averaged to create objective and subjective attention and memory composite values 

that were z-transformed in reference to the full patient sample. Subjective measures (relative to PDQ) 

were reverted for easier interpretation; higher scores reflected better-perceived performance. 

Self-appraisal 

This measure was obtained by subtracting the z-scores of attention and memory neuropsychological 

tests (objective measures of cognitive functioning) from patient’s perspective of their attentional and 

memory skills in real-word situations (subjective z-scores of cognitive functioning). 

Negative values indicated that patients rated their real world cognitive functioning below the 

objective measures taken in the clinic (underestimation), whereas positive ones, that they rated 

themselves above objective cognitive tests (overestimation). Similar measures have been employed 

http://www.millisecond.com/download/library/
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in prior studies in mood disorders (Miskowiak et al., 2016; Srisurapanont et al., 2017; Torres et al., 

2016). 

Concordance 

Concordance or agreement between objective and subjective cognitive measures at a group level was 

examined using correlation analyses. Individual concordance was examined by calculating the 

absolute value of self-appraisal scores, which gives the magnitude of individual concordance between 

objective and subjective cognitive measures, regardless of whether patients under- or overestimate 

their cognitive performance. Thus, a score of zero corresponded to maximal concordance, and higher 

values represented less concordance (Torres et al., 2016). To estimate a proxy of good and poor 

concordance, a cut-off point ≥ 1 SD under the mean was established. 

Statistical analyses 

Data were checked for normality using the Kolmogorov– Smirnov test. One-way ANOVA or 

Kruskal–Wallis test were run to test differences in demographic, clinical, and neuropsychological data 

across depressive groups, for variables following and not following a normal distribution, as 

appropriate based upon distribution of data. To study the relationship between objective and 

subjective cognitive measures in MDD patients with different clinical status, Pearson correlations 

were calculated for the full MDD sample as well as for each subgroup, both for attention and for 

memory domains. Also, to calculate the magnitude and direction of agreement for each individual, 

self-appraisal and concordance values were computed as described above. Finally, to explore what 

clinical and neuropsychological factors may have a relevant impact on such agreement/disagreement, 

clinical and neuropsychological variables (executive functioning measures), and IQ were correlated 

(Pearson correlations or Kendall’s tau b) with self-appraisal and concordance. Separate hierarchical 

linear regression models were run with self-appraisal (attention and memory) as dependent variables 
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and clinical characteristics as independent variables in the first block, introducing executive 

functioning and intelligence quotient in the second block. 

Results 

Participants 

There were no group differences in age, gender, age at MDD onset or number of previous episodes. 

Patients in remission, however, had more years of education than the two other groups. This was not 

viewed as problematic given that the effect of education was regressed-out from the cognitive 

measures. As expected, groups significantly differed in the HDRS-17, which was used to divide the 

depressive groups. Remitted patients had lower medication load and higher premorbid IQ than the 

other groups (Table 1). Remitted patients also performed better than the other groups in three out of 

the seven executive function tests (Spatial Span Backward, phonetic fluency and similarities), and 

better than the group with acute depression in Digit Span Backward, WCST and TMT-B (Bonferroni 

Post Hoc tests, p < 0.05). See further details on Table 2. 

Cognitive performance between MDD subgroups 

Objective and subjective cognitive measures were normally distributed (Kolmogorov–

Smirnov test: P-levels > 0.09). 

For the full sample, the proportion of patients presenting with objective cognitive 

difficulties (T < 40) was 25.1% in attention (7% Remission, 21.1% Partial remission and 

42.5% Active MDD) and 44.9% in memory (28.1% Remission; 45.6% Partial remission and 

56.3% Active MDD). 

The one-way ANOVA/Kruskal–Wallis analyses of cognitive measures showed significant 

differences between groups in attention (F(2,225) 17.076, p < .001) and memory objective 

composite scores (F(2,225) 6.977, p .001) as well as in subjective measures for both 
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domains (attention: F(2,226) = 76.529, p < .001; memory: F(2,226) = 55.373; p < .001). 

Post-hoc comparisons showed that the acute MDD subgroup scored significantly lower than 

the remitted and partial remitted subgroups (p < .05), except for the objective measure 

of memory, in which the acute MDD subgroup only scored lower than fully remitted 

patients. 

Correlation between depressive symptoms and cognitive measures 

HDRS-17 scores negatively correlated (p < .001) with both objective and subjective cognitive 

measures (lower scores meaning worse performance/perception, respectively). It is relevant to 

highlight that correlations with subjective cognition –reversed– (attention: r = – .635, memory: r = – 

.565) were significantly higher than correlations with objective cognition (attention: r = – .360, 

memory r = – .293) both for attention (z = – 3.96, p < .001) and memory (z = – 3.6, p < .001) using 

the Fisher r–to–z transformation. 

Correlation between objective and subjective cognitive measures 

Objective and subjective cognitive function measures for the attention domain showed a significant 

correlation (r = 0.374, df = 1,228, p < .001) for the whole group. For individual patient groups (Fig. 

1), there was no significant correlation between objective and subjective attention in the remitted 

group (r = 0.257, df = 1,57, p = .053), nor for the partially remitted (r = .079, df = 1,90, p = .459). For 

the acute MDD subgroup, however, there was a significant correlation between objective and 

subjective attention (r = 0.341, df = 1,81, p = .002). 

Regarding memory, the whole group showed a statistically significant correlation as well (r = 0.301, 

df = 1,228, p < .001). However, in the subgroup analyses, significance was only present in the acute 

group (r = 0.346, df = 1,81, p = .002) but not in the remitted (r = 0.051, df = 1,57, p = .706) or partially 

remitted patients (r = 0.174, df = 1,90, p = .102). All correlations were corrected for Bonferroni 

multiple comparisons (Fig. 1). 
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Self-appraisal in MDD subgroups 

A significant difference between MDD subgroups was detected both in attention (F = 9.48, p < .001) 

and in memory (F = 9.16, p < .001) self-appraisal, with the remitted subgroup scoring significantly 

higher than the other two, after conducting post-hoc comparisons (Fig. 2, Table 3). Thus, remitted 

patients showed a significantly higher overestimation of their cognitive performance compared to the 

other groups. 

 

Table 1 Demographics and clinical variables of the MDD sample divided by depression severity. 

 Remission  
(n = 57) 

Partial remission  
(n = 90) 

Acute MDD  
(n = 82) 

F/χ 2 p 

Age 51.09 (11.68) 52.42 (8.51) 53.99 (6.64) .648 .648 
Gender (n = Female %) 35 (61.40%) 61 (67.78%) 59 (71.95%) 1.711 .425 
Years of education 11.86 (4.83) 10.00 (3.92) 9.65 (3.74) 8.084 .0181 
HDRS-17 3.75 (2.30) 14.41 (3.02) 24.79 (4.44) 200.502 <0.0012 
Age at illness onset 39.70 (14.11) 41.36 (11.61) 41.99 (12.02) .623 .537 
Number of previous MDD episodes 2.21 (1.24) 2.21 (1.25) 2.37 (1.42) 0.331 .848 
Comorbidities n, % 16 (7%) 38 (16.7%) 38 (16.7%) 4.582 .101 
Anxiety disorders, n, % 4 (1.8%) 9 (3.9%) 6 (2.6%) .542 .763 
Dysthymia, n, % 5 (2.2%) 19 (8.3%) 26 (11.4%) 10.143 .006 

Dysfunctional personality traits∗, n, % 8 (3.5%) 14 (6.1%) 11 (4.8%) .161 .923 
Medication Load (ATHF) 4.07 (2.33) 5.27 (2.60) 5.78 (2.28) 17.444 <0.0013 
Antidepressants n, % 52 (91.2%) 87 (96.7%) 81 (98.8%) 6.351 .042 
Benzodiazepines n, % 18 (31.6%) 48 (53.3%) 51 (62.2%) 13.017 .001 
Antipsychotics n, % 11 (19.3%) 20 (22.2%) 24 (29.3%) 2.043 .360 
Lithium, n, % 2 (3.5%) 0 8 (9.8%) 9.826 .007 
Anticonvulsants n, % 9 (15.8) 18 (20%) 19 (23.2%) 1.138 .566 
Premorbid IQ (Vocabulary T-scores) 52.23 (7.73) 50.38 (7.80) 47.56 (7.59) 16.672 <0.0014 

MDD = Major depressive disorder; HDRS-17 = Hamilton Depression Rating Scale; IQ = Intelligence. 
1 Remission > Partial remission; Remission > Acute MDD (Post Hoc Tests). 
2 Remission < Partial remission; Partial remission < Acute MDD; Remission < Acute MDD. 
3 Remission < Partial remission; Remission < Acute MDD. 
4 Remission < Acute MDD. 
∗ Do not fulfil DSM-IV criteria for Axis II diagnosis. 

 

Table 2 Executive functions scores by symptom severity group. Statistics refer to T-scores if no otherwise specified. 

 Cognitive test Remitted  
(n = 57) 

Partial remission  
(n = 90) 

Acute depression  
(n = 81) 

F(df) p 

Executive 
functions 

Digit span backward 46.61 (10.4) 43.70 (8.2) 42.20 (9.1) 3.988 (2,224) .020 

 Spatial span backward 53.23 (9) 49.54 (8.2) 46.75 (9.5) 8.870 (2,224) <0.001 
 Phonetic fluency (PMR) 47.91 (6.7) 42.31 (9.3) 41.10 (9.1) 11.360 (2,226) <0.001 
 WCST (Categories 

achieved) 
3.67 (2) 3.10 (1.8) 2.7 (1.7) 4.198 (2,202) .016 

 TMT-B 50.72 (10.5) 45.87 (11.1) 41.38 (12.5) 9.721 (2,190) <0.001 
 Tower of London (raw 

score) 
25.84 (6.2) 24.90 (5.4) 25.32 (5.9) .466 (2,217) .628 

 Similarities 48.40 (9.7) 43.76 (11.5) 40.84 (11.8) 7.692 (2,226) .001 
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Fig.1 Correlation between subjective and objective cognition according to depressive subgroup for 

attention and memory. 

 

 

 

Fig.2 Mean and confidence intervals (CI-95%) of cognitive self-appraisal for attention and memory 

domains.  
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Table 3 Objective, subjective and concordance/self-appraisal measures of attention and memory by symptom severity group. Statistics refer to z-scores for all measures except 
concordance and appraisal (raw scores). 

Objective Cognitive test Remitted (n = 57) 
T-score∗                z-score 

Partial remission (n = 90)  
T-score∗                z-score 

Acute depression (n = 81)  
T-score∗                z-score 

F/χ 2 p 

Attention Digit span forward 45.07 (8.8) .48 (0.0) 41.00 (7.7) .03 (0.84) 37.85 (8.9) −0.35 (1.0) 12.92 <0.001 
 Spatial span forward 51.65 (10.6) .34 (0.81) 48.88 (11.2) .17 (0.90) 44.04 (11.1) −0.36 (0) 11.29 <0.001 
 TMT-A (reverse) 49.58 (8.5) .24 (0.63) 45.61 (10.0) .17 (0.56) 40.29 (10.9) −0.34 (1.4) 8.39 <0.001 
 Composite 48.77 (6.1) .44 (0.74) 45.16 (6.5) .14 (0.75) 40.82 (8.5) −0.46 (1.2) 17.08 <0.001 
Memory RAVLT – 1–5 trials 43.91 (11.6) .36 (0.97) 39.20 (11.8) .032 (0.91) 34.43 (13.1) −0.28 (1.0) 7.49 .001 
 RAVLT – Delayed trial 

Composite 
46.37 (9.9) 
45.14 (10.2) 

.33 (0.92) 

.37 (0.98) 
42.49 (10.3) 
40.84 (10.5) 

−0.00 (0.98) 
.01 (0.94) 

38.43 (11.6) 
36.75 (11.4) 

−0.25 (1.0) 
−0.26 (1.0) 

5.94 
6.98 

.003 

.001 
Subjective  Raw score z-score Raw score z-score Raw score z-score   
Attention PDQ-20∗∗ 

Attention/concentration 
5.67 (4.0) 0.98 (0.84) 10.79 (3.8) −0.015 (0.80) 13.94 (3.1) −0.67 (0.67) 76.53 <0.001 

Memory PDQ-20 Retrospective + 
Prospective Memory 

7.17 (6.3) 0.87 (0.70) 15.51 (8.0) −0.00 (0.93) 20.90 (6.3) −0.61 (0.76) 55.37 <0.001 

Concordance Attention .90 (0.64) – .86 (0.63) – .87 (0.68) – .120 .887 
 Memory 1.08 (0.68) – 1.02 (0.63) – 0.85 (0.66) – 2.42 .091 
Self-appraisal Attention 

Memory 
.54 (0.97) 
.51 (1.2) 

– 
– 

−0.15 (1.0) 
−0.005 (1.2) 

– 
– 

−0.19 (1.2) 
−0.33 (1.0) 

– 
– 

9.48 
9.16 

<0.001 
<0.001 

∗ T-Scores of normative data based on age in general population, (Mean = 50 Standard deviation = 10). See references in the text.  
∗∗ PDQ-20: The Perceived Deficits Questionnaire. 
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Relationship between self-appraisal, and clinical and EF & IQ measures 

Pearson correlations between clinical and executive function and self-appraisal measures for attention 

showed significant correlations with HDRS-17r scores (r = – .240, df = 1,228, p < .001), Digit Span 

Backward (r = – .357, df = 1,228, p < .001), Spatial Span Backward (r = – .323, df = 1,228, p < .001), 

TMT-B (r = – .328, df = 1,193, p < .001), phonetic fluency (r = – .308, df = 1,228, p < .001), TOL 

(r = –.277, df = 1,220, p < .001), WCST (r = – .204, df = 1,204, p = .003), similarities (r = – .246, df 

= 1,228, p < .001) and IQ (r = – .267, df = 1,228, p < .001). 

Correlations between memory self-appraisal and clinical and EF & IQ showed significant correlations 

with HDRS-17 (r = - .226, df = 1,228, p = .001), Digit Span Backward (r = - .222, df = 1,228, p = 

.001), Spatial Span Backward (r = - .181, df = 1,226, p = .006), TMT-B (r = - .250, df = 1,193, p < 

.001), phonetic fluency (r = - .228, df = 1,228, p = .001), TOL (r = - .239, df = 1,220, p < .001), WCST 

(r = - .155, df = 1,204, p = .027) similarities (r = - .240, df = 1,228, p < .001) and IQ (r = - .218, df = 

1,228, p = .001). 

Multiple regression analyses for variables predicting self-appraisal 

The model predicting attentional self-appraisal explained a 5.9% of the variance in the first block (R2 

= 0.086; Adjusted R2 = 0.059; F(5,173) = 3.237; p < .008) with HDRS as only significant predicting 

variable. In the second block, which also included executive functioning and IQ, the variance 

explained increased to 33% (R2 = 0.381; Adjusted R2 = 0.332; F(6,181) = 7.800; p < .001), with 

higher HDRS-17, Digit Span Backward, Spatial Span Backward and TOL as significant predictors of 

a lower self-appraisal. By including those executive function measures, the explained variance of the 

model significantly increased up to 27,3% (R2-change = 0.295; F-change = 9.826; p < .001). 

Regarding memory self-appraisal, the first block was also explained by HDRS solely (R2 = 0.067; 

Adjusted R2 = 0.040; F(5,173) = 2.492; p < .033), whereas in the second, TOL also entered the model 

(R2 = 0.235; Adjusted R2 = 0.175; F(13,165) = 3.902; p < .001), explaining 17.5% of the variance. 
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Along the same line as attention, higher depressive symptoms and TOL scores predicted a lower self-

appraisal of memory function. (See Table 4 for details) 

Concordance in MDD subgroups 

The absolute values of concordance did not show between-group significant differences in attention 

or in memory. In the entire sample, 64% of patients with MDD showed good agreement between 

subjective and objective attention measures, while for memory 55% presented good concordance. 

Similar rates were detected when the sample was divided in the three clinical subgroups –remitted, 

partial remitted and acute MDD. Rates were 64.9%, 64.3% and 63% for attention and 45.6%, 54.4% 

and 63% for memory. 

Relationship between concordance, and clinical and EF & IQ measures 

Attention and memory concordance were not normally distributed and non-parametric measures were 

used. There were no significant correlations (Spearman’s rho) between concordance and 

clinical/neuropsychological variables (p > .05) and, therefore, the regression analysis with this 

measure as a dependent variable was not conducted. 

Discussion 

In this study, we have examined the discrepancy between objective cognitive deficits and subjective 

cognitive complaints in a clinical sample including patients in remission, in partial remission or in an 

acute MDD episode. Patients in an acute episode, as expected, showed a greater objective and 

subjective cognitive deficit. However, they were also the only group that showed a significant 

correlation between both cognitive measures. Furthermore, the measure of self- appraisal, which 

provides information about the patients’ perception of their real word cognitive functioning relative 

to their objective cognitive performance in the clinic, also showed significant differences between 

clinical states, both in attention and in memory domains. While patients in an acute phase showed a 

pattern of underestimation (higher scores in objective measures), remitted patients displayed a bias 
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towards overestimating their attentional and memory skills in real-word. Multiple regression analyses 

revealed that, in the whole MDD sample, underestimation of both attention and memory were 

predicted by higher depressive symptoms and better performance on executive function tests. It is 

worth mentioning that, consistent with prior research (Farrin et al., 2003), depressive symptoms had 

significantly stronger correlations with subjective than objective cognitive measures. Thus, these 

findings suggest that, besides depressive symptoms’ role in attentional and memory meta-cognitive 

processes, cognitive executive ability is also important, independently of mood state. 

Overall, the majority of patients with MDD (64% for attention and 55% for memory) showed good 

concordance (the absolute magnitude of discrepancy) between subjective and objective cognitive 

measures, regardless of subgroup. However, contrary to our hypothesis, the acutely depressed MDD 

group was the only one that showed a significant correlation between subjective and objective 

cognition scores. These findings contrast with many other studies that found no correlation between 

objective and subjective cognitive measures in acute depression (Farrin et al., 2003; Mohn and Rund, 

2016; Srisurapanont et al., 2017; Svendsen et al., 2012). A possible explanation for this disparity may 

come from differences in symptom severity, as our acute subgroup are severely depressed whereas 

the cited studies present moderate depressive symptoms. In a more severely depressed sample, in 

which both objective (Brand et al., 1992; Gualtieri et al., 2006) and subjective (Farrin et al., 2003) 

cognitive measures are markedly impaired, it may be easier to detect a correlation between the two 

measures. 

At the same time, patients with an acute episode are those who most underestimate their performance 

in the cognitive domains of attention and memory. This suggests that, although their performance is 

objectively affected, they rated themselves even worse, indicating a high sensitivity to perceiving 

cognitive problems. Patients in partial remission showed population-based normal values on objective 

cognitive performance, although memory was in the lowest boundary. Finally, remitted MDD patients 

showed a very poor self-appraisal in memory (where their performance was poorer than perceived in 
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daily life) and a positive self-appraisal with a trend towards significance regarding attention. Both the 

partial and remitted groups showed preserved cognitive performance, which may have made detection 

of the subtle objective cognitive deficits more difficult, and hence showing considerably higher self-

ratings of their performance. The better performance of less severe patients could have blurred their 

capacity to detect subtle cognitive deficits and therefore they rated themselves as more preserved than 

they may be. This was likely responsible for the poor correlation between objective and subjective 

cognitive ratings in the remitted group. 

The present study has demonstrated that severity of depressive symptoms is a predictor of 

underestimation of attentional and memory self-appraisal in MDD patients, which is consistent with 

prior works studying self-evaluation of cognitive performance (Miskowiak et al., 2016; Srisurapanont 

et al., 2017) but also of their personality (Orchard and Reynolds, 2018). The underestimation of 

patients’ own abilities has important implications for treatment approaches, especially regarding 

functionality restoration, where subjective cognition has demonstrated to play a crucial role (Kim et 

al., 2016; McIntyre et al., 2015). According to the hypothesis that subjective cognition might reflect 

pre-morbid cognitive functioning (Friedman et al., 2018; Papakostas, 2014; Scult et al., 2017) not 

captured in objective cross-sectional evaluations, one important treatment target would be patients’ 

acceptance of their actual difficulties based on objective cognitive performance (which might not 

come back to premorbid levels). Thus, therapies such as cognitive (Bowie et al., 2013) or functional 

remediation (Torrent et al., 2013) might benefit from including a module focused on subjective 

cognition. Treatment approaches like Mindfulness (Sanders and Lam, 2010) or cognitive behavioural 

therapy (Spinhoven et al., 2018) might be used for this purpose, but this field is still scarcely explored 

(Joormann and Quinn, 2014). 

As expected, the discrepancy between objective and subjective cognitive measures is not only 

explained by depressive symptoms. Indeed, executive functioning had a significant effect on self-

appraisal across MDD patients. Specifically, the higher the EF scores, the higher the underestimation 
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of attentional and memory abilities. Such tendency toward “underestimation” may reflect a more 

accurate assessment of skills, since subjective complaints may reveal the recognition of a decline in 

patient’s baseline performance, which may or may not be captured by the objective cognitive tests. 

Indeed, it has been found that older people with subjective cognitive complaints but no objective 

deficits were twice as likely to develop dementia (Mitchell et al., 2014) and to present underlying 

functional brain changes when explored (Stewart, 2012). Moreover, better executive functioning 

might be related to better capacity to compare present with past states. Interestingly, the specific 

executive functions related to the discrepancy in the current study, have been related with higher 

insight (switching (Burmester et al., 2016)) and greater levels of subjective cognitive complaints 

(working memory (Bassel et al., 2002)). The fact that executive functioning and depressive 

symptomatology explained more variance for attentional than for memory self-appraisal may suggest 

that determinants of our beliefs of our own cognitive functioning may have different influences 

depending on the cognitive domain. It is also possible that the model explained more variance for 

attention because the additional significant predictors (spatial and verbal working memory) are more 

related to attention than to memory. These findings, however, contrast with prior results in bipolar 

patients (Miskowiak et al., 2016), which found that those with higher verbal IQ tended to overestimate 

their cognitive skills. One possible explanation for the divergent results, considering the effect that 

depressive symptomatology has demonstrated to exert on subjective cognition, is that in the 

mentioned article all patients were euthymic, while in the present sample a significant number of 

patients show depressive symptomatology. Also, an alternative, but not exclusive, explanation is the 

existence of a cognitive cost to compensatory activities (i.e. greater fatigability and loss of energy) 

perceived by the individual, thus leading to report lower functioning. Finally, the mentioned study 

includes bipolar patients while ours included unipolar patients. In any case, it seems that self-appraisal 

(or the estimation of one’s cognitive abilities vs. their actual performance) is partly explained by 

executive functions, whereas concordance, although is a good measure of the accuracy, does not 

capture the capacity for reflective evaluation. 
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There are some limitations that should be considered when examining the results of the present study. 

First, without a group of healthy comparison participants, the absolute magnitude of impairment could 

not be ascertained. Although the present study allows for the analysis of relative differences in self-

appraisal across stratified patients based upon their symptom severity, it cannot provide absolute 

determinations about whether the observed concordance and self-appraisals fall within “normal” 

ranges in reference to healthy individuals, i.e. free of any psychiatric condition. Thus, it is not clear 

if the observed tendency of the euthymic patients in this study to over-estimate their cognitive abilities 

reflects diminished awareness/metacognition, or whether this reflects a previously identified bias to 

overestimate one’s ability in healthy individuals (Kruger and Dunning, 1999). Second, the cross-

sectional design does not allow any causal inference. Finally, although current medication effects did 

not show any correlation with self-appraisal nor concordance, treatment trajectory effects were not 

ruled out, as patients were not cognitively assessed prior to treatment. Future studies would benefit 

from a longitudinal study design evaluating the association between changes in executive functions 

and in subjective impression to further explore whether executive functioning exerts changes in 

patient’s self-appraisal. 

Altogether, this data provides novel insights of the involvement of depressive symptoms and 

executive functions in the discrepancy between subjective and objective cognitive deficits in MDD. 

The findings have clinical implications as they suggest that it may be necessary to assess both 

subjective and objective cognition in MDD patients regardless of their clinical status, especially if 

they are in remission or partially remitted. Finally, pro-cognitive or psychological therapies might be 

explored to address the negative attentional bias (Beevers et al., 2015), which might underlie the 

subjective cognitive dysfunction. 
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SUPPLEMENTARY MATERIAL 

Supplement 1. Objective neuropsychological tests and self-reported cognition items on the 

Perceived Deficits Questionnaire (PDQ-20)  

 

Cognitive 

domain 

Neuropsychological tests 

(objective measure) 

PDQ-20 (subjective measure) 

During the past 4 weeks, how often did you . . . 

 

Attention 

 

Trail Making Test Part A 

(reverted) 

Digit Span Forward (WAIS 

IV) 

Spatial Span Forward (WMS-

III) 

 

1. Lose your train of thought when speaking? 

5. Have trouble concentrating on what people are 

saying during a conversation? 

9. Have trouble concentrating on things like 

watching a television program or reading a book? 

13. Find your mind drifting? 

17. Have trouble holding phone numbers in your 

head, even for a few seconds? 

 

Memory 

 

RAVLT Total Score (Trial 1-5) 

RAVLT Delayed Score 

 

2. Have difficulty remembering the names of 

people, even ones you have met several times? 

3. Forget what you came into the room for? 

6. Forget if you had already done something? 

7. Miss appointments and meetings you had 

scheduled? 

10. Forget what you did the night before? 

11. Forget the date unless you looked it up? 

14. Forget what you talked about after a telephone 

conversation? 

15. Forget to do things like turn off the stove or 

turn on your alarm clock? 

18. Forget what you did last weekend? 

19. Forget to take your medication? 

 


