
Journal of Affective Disorders
 

FACTORS ASSOCIATED WITH THE DISCREPANCY BETWEEN OBJECTIVE AND
SUBJECTIVE COGNITIVE IMPAIRMENT IN BIPOLAR DISORDER

--Manuscript Draft--
 

Manuscript Number: JAFD-D-23-04078R1

Article Type: Research Paper

Keywords: bipolar disorder;  cognitive impairment;  cognitive measures;  cobra.

Corresponding Author: Eduard Vieta
University of Barcelona Faculty of Medicine and Health Sciences
Barcelona, Catalonia SPAIN

First Author: Caterina del Mar Bonnín

Order of Authors: Caterina del Mar Bonnín

Jose Sánchez-Moreno

Flavia Moreira Lima

Xavier Roca

Xavier Segu

Laura Montejo

Brisa Sole

Diego Hidalgo-Mazzei

Sara Martin-Parra

Anabel Martínez-Arán

Eduard Vieta

Carla Torrent

Adriane Rosa

Abstract: Objective:  The aim of this study is to evaluate the discrepancy between objective
cognitive measures and cognitive subjective complaints in a sample of euthymic
patients with bipolar disorder (BD).
Methods:  One hundred and sixteen participants (83 euthymic patients with BD and 33
healthy controls) were enrolled for this study. Patients were assessed with a
comprehensive neuropsychological battery and they also reported their subjective
cognitive complaints with the Cognitive Complaints in Bipolar Disorder Rating Scale
(COBRA). The discrepancy between objective and subjective data was calculated
using a novel methodology proposed in a previous study (Miskowiak, 2016).  Statistical
analyses included Pearson correlations and multiple linear regression.
Results: Higher number of previous depressive episodes was identified as one variable
associated with the global sensitivity composite score (Beta=0.25; t=2.1; p=0.04) and
with the verbal learning and memory sensitivity score (Beta=0.26; t=2.16; p=0.03). That
is, patients with more previous depressive episodes tend to over-report cognitive
complaints.  In contrast, higher number of previous hospitalizations was associated
with stoicism in the global total score (Beta=-0.27; t=-2.24: p=0.029) and in the domain
of attention/processing speed (Beta=-0.34; t= -2.52; p=0.016), indicating patients with
more hospitalizations tend to report less cognitive complaints.
Discussion: Our study identified some factors that might help to explain the
discrepancy between objective and subjective cognitive measures in BD, including
number of previous depressive episodes and number of previous hospitalizations. This
highlights the need of the combined use of both types of cognitive measures to make
an accurate assessment of cognitive dysfunctions and their effective treatment.
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   Prof. Eduard Vieta 

Bipolar Disorder and Depressive Unit 

Hospital Clinic of Barcelona,  

Clinical Institute of Neuroscience 

Villarroel, 170 

Barcelona (Spain) 

 

 

 

08th August 2023 

Prof. P. Brambilla and Prof. J.C. Soares, 

Editors-in-Chief 

Journal of Affective Disorders 

 

Dear Prof. P. Brambilla and Prof. J.C. Soares, 

 

We hope that this message finds you well. We would like to express our gratitude for 

the valuable feedback provided by the reviewers on our article entitled “Factors 

associated with the discrepancy between objective and subjective cognitive impairment 

in bipolar disorder”, which was submitted to the Journal of Affective Disorders. Their 

comments and suggestions have been very helpful in improving the quality of our 

research. We would like to outline the major changes requested by the reviewers: 

 

 Data analysis: we have re-run the analyses for all the models since reviewer #1 

asked us to control for confounding variables, and reviewer #2 suggested that 

age and years of education should be considered.  Therefore, the analyses 

include these variables now. The results and discussion sections have been 

updated to reflect the impact of these new variables. It is noteworthy that in 

most cases, the introduction of age and years of education had little effect on 

the models. However, years of education was found to contribute to one model 

and estimated premorbid IQ lost significance when introducing these two 

variables in another model.  

Cover Letter



 Discussion enrichment: Reviewer #2 provided valuable input on other possible 

reasons that might explain “overreporting” of cognitive subjective complaints 

in patients with BD. We have expanded our discussion to include this 

alternative hypothesis, providing a more comprehensive analysis. In particular, 

we have discussed about the adequacy of traditional neuropsychological tests 

in capturing subtle changes in cognition and the need to include ecologically 

valid tests to assess the changes in cognition of patients with BD. 

 Language editing: since one reviewer considered that the manuscript was not 

carefully written, we have revised the manuscript. Special attention has been 

given to improving the clarity and coherence of the introduction and discussion 

sections.   

We believe that these changes have significantly improved the quality of our 

article, and we hope they address the concerns raised by the reviewers. We are 

confident that the modifications made aligns the paper more closely with the 

standards and objectives of the Journal of Affective Disorders. We kindly request 

that you and the reviewers reassess our article considering these changes.  Our 

answers to all the requests are written below in bold type. The changes performed 

in the manuscript and tables have been highlighted in yellow. Please find below our 

detailed responses to each of the reviewers’ comments.  

 

Please do not hesitate to contact with us if you require any further information or have 

any additional question. We look forward to your response. 

 

 

Sincerely, 

 

Eduard Vieta & Anabel Martinez-Aran 
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Dear reviewers, 

We appreciate all your comments on the present study, and we value your time and expertise in 

carefully reviewing the manuscript.  We believe that all the comments have been very useful in 

improving the quality of this report.  Our responses to all  your queries are provided  below in bold 

type. We have highlighted all the changes made in the manuscript and in the tables in yellow.  

 

Reviewer #1: It is a remarkable paper about the factor associated with the discrepancy between 

objective and subjective cognitive impairment in bipolar disorder. However, several revisions are 

required as follows: 

 

1. Most of all, the goodness of fit of linear regression model is considered relatively low. The 

interpretability for the findings should be thoruthly reviewed. 

We understand reviewer’s comment. Compared to the original article, Miskowiak and colleagues 

(2016) reported R-squared that ranged between 0.10 -0.40 and in our study adjusted R-squared 

range between 0.06 -0.24, which is lower. However, we are not especially concerned about these 

data since to evaluate the goodness of fit of a given model, indicators other than R-squared shall 

be considered. For instance, the residuals are also important indicators to look at when evaluating 

the goodness of fit. in this regard, models with smaller residuals (even though this implies smaller 

R-squared), might be also good models. Models with less residuals are easier to interpret and to 

communicate, but on the other hand, they are less accurate and reliable in predictions. When 

evaluating the goodness of fit of a model we always prefer smaller residuals even though this means 

lower R-squared.   

Besides this, we would also like to tell the reviewer that we have carefully reviewed the 

assumptions to perform a linear regression, including collinearity diagnosis, or even performing 

different models to avoid overfitting, like we have carefully detailed in the method section. We 

have also reviewed other issues such as outliers, heteroscedasticity and missing data that could 

impact on the goodness of fit. Finally, one of the explanations that might help to understand the 

lower R-squared when compared to the original study might be because of smaller sample size of 

our study, which limits the model’s ability to detect significant relationships and also lower R-

squared. Nevertheless, the limitation of the sample size has been already pointed out in the 

discussion section but we have added also some lines explaining that smaller sample size can also 

influence in the goodness of fit of our models (see page#10): 

  

“(…), and our sample size was smaller. This latter limitation might restrict the ability to identify 

relationships that could have been detected with a larger sample, and it might have contributed  

to the fact that our models demonstrated reduced goodness of fit when compared to those 

presented in the original study by Miskowiak and colleagues (2016).” 

 

2. The potential influences of confounding factors on the linear regression model are not 

adjusted. Further statistical analysis should be required. 

Response to Reviewers
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We have performed additional analyses, including confounding factors such as age and years of 

education in each of the linear regressions, since both variables may influence the in reporting 

cognitive subjective complaints and in the objective cognitive performance. We have decided to 

include these two variables since reviewer #2 also made a comment related to these potential 

confounding factors. In general, results have not changed that much, which we believe is quite 

positive and in favour of the initial models. The most important changes include: a) years of 

education is significantly contributing to the global sensitivity domain, and increases the R-squared, 

and b) the premorbid IQ becomes a trend once we introduce age and years of education in the 

working memory and executive domain. Since we have performed additional analysis for all the 

linear regressions, in the following pages we present the results and below each analysis we explain 

the changes added into the manuscript:  

GLOBAL SENSITIVITY SCORE: 

 

 

Note that all the variables that were statistically significant in the previous model still remain: 

number of previous episodes (2nd row); FAST (3rd row), number of previous hospitalizations (5th 

row). However, we have found that years of education (4th row) significantly contribute to the 

model, increasing also the adjusted R-squared up to 26.5%. 
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The present results, change some of the previous findings. Hence, we have proceeded to change 

the manuscript accordingly: 

Results section, page#5: 

“We also added other variables such as age and years of education since they can play a 

significant role when explaining the discrepancy between cognitive objective performance and 

cognitive complaints. The final model with best adjustment included 5 variables, 4 of which were 

found to be significant:  number of previous hospitalizations (Beta=-2.26; t=-1-98: p=0.05); 

number of previous depressive episodes (Beta=0.33; t=2.46; p=0.02); FAST total score 

(Beta=0.29; t=2.1; p=0.04), and years of education (Beta=0.34; t=2.57; p=0.01).  Neither lifetime 

psychotic symptoms (Beta=0.13; t=1.03; p=0.3) nor age (Beta=0.04; t=0.34; p=0.73)     were not 

found to significantly contribute to the model”.  

VERBAL MEMORY SENSITIVITY DOMAIN: 

 

 

Adding age and years of education did not change the model in which depressive episodes remain 

as the only significant variable contributing to the model. Adjusted R- squared practically remained 

the same. However, we have proceeded with the changes in the results section (see page#6): 

“Since two variables (depressive episodes and total number of episodes) that were included in 

the model as independent variables showed a strong correlation, two different models were 

tested including these variables separately. The model with best adjustment included the number 

of depressive episodes and adding age and years of education as independent variables did not 

change the final model which explained up to 12% of the variance (F=3.02; p=0.02; adjusted R 2= 
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0.12), only with the previous number of depressive episodes (Beta=0.308 t=2.06; p=0.04) as a 

significant variable.” 

ATTENTION AND PROCESSING DOMAIN: 

 

 

FAST total score (2nd row) and number of previous hospitalizations (6th row), still remain significant. 

See page#6: 

“Regarding the attention and processing speed sensitivity domain, five variables were found to  

significantly correlate with this domain, which included: age (r=0.25; p=0.04), HAM-D total score  

(r=0.31; p=0.04), number of previous hospitalizations (r=-0.23; p=0.04),  number of depressive 

episodes (r=0.37; p=0.002), number of total episodes (r=0.33; p=0.01) and FAST total score 

(r=0.45; p<0.01). We also added years of education to take into account the potential influence 

of this variable.  Once again, two different models were tested including separately the variables 

that highly correlated (depressive episodes and total number of episodes). However, in this case, 

the model with best adjustment included the total number of episodes, explaining up to 25.6% 

of the variance (F=3.53; adjusted r2= 0.256; p=0.007). This model comprised a total of six 

variables (FAST total score, number of previous hospitalizations, HAM-D total score, age, number 

of previous episodes and years of education), but only two of them were found to be significant:  

FAST total score (Beta=0.38; t=2.12; p=0.04) and number of previous hospitalizations (Beta=-

0.34; t= -2.47; p=0.018).” 
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WORKING MEMORY AND EXECUTIVE FUNCTION DOMAIN: 

 

 

 

Adding years and years of education to this model, estimated premorbid IQ is no longer significant. 

However, neither age nor education significantly contribute to the model. Hence changes in the 

results section are as follows (see page#6): 

“Finally, the working memory and executive functions sensitivity domain only correlated with 

premorbid IQ (r=0.27; p=0.01). Even though the model was significant, it only explained up to 6% 

of the observed variance (F=6.22; adjusted R2=0.061; p=0.015), being the estimated premorbid 

IQ the only variable in the model (Beta= 0.26; t=2.49; p= 0.015). When adding years and years of 

education, this variable was no longer significant and became a trend (Beta=0.33; t=1.97; 

p=0.05.” 

Even though premorbid IQ is no longer significant, and we did not find any variable that 

contributed to this domain, we believe that is encouraging that years of education contribute 

to the global sensitivity model, and the most important thing is that it contributes in the same 

direction as premorbid IQ (in a positive manner), meaning that the patients with more years 

of education tended to overreport they deficits. We have added some lines in the discussion 

explaining this new finding (see page #9): 

“Finally, years of education significantly contributed to the global sensitivity domain, indicating 

that patients with more years of education tended to overreport subjective cognitive deficits in 
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general.  Years of education is another important variable identified by some authors as a key 

component of  cognitive reserve (Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021). 

Therefore, it could be hypothesized that patients with more years of education (and higher 

cognitive reserve) are more sensitive and aware of cognitive skill decline.” 

We have also added a paragraph in the discussion to explain/hypothesize the lack of variables 

associated to the working memory and executive domain (see page#8): 

“Estimated premorbid IQ appeared to be a relevant variable in the working memory and 

executive domain. However, after adding other variables such as age and years of education, 

this variable became a trend. In fact, among all the models presented in this study, this one is 

the weakest. We wonder If this might be related to the “artificial” grouping of the objective 

neuropsychological tests and the corresponding self-reported items in the COBRA (table 1). 

Although we used the same classification as in the original article (Miskowiak et al., 2016), it is 

a theoretical proposal based on clinical expertise that is not without limitations. Other studies 

may use different approaches based on empirical data (e.g., Principal Component Analysis) that 

could potentially enhance the clustering and pairing between objective neuropsychological tests 

and self-reported items in the COBRA.” 

Finally, changes have also been done on table 3 reporting the new values for the Betas and p 

values.  

3. The reason why the DSM-IV but not DSM-5 has been used as a diagnostic method should be 

adequately described. The method how the diagnosis of biopolar disorder is confirmed should be 

additionaly described. 

The sample was recruited between 2009 to 2012, as a part of another study. In that period DSM-

IV-TR was used as the gold standard for psychiatric diagnosis. The DSM-5 was published in 2013. 

We have added this information in the method section (see page#2):  

“The patients were recruited between 2009 and 2012 at the Bipolar and Depressive Disorders 

Unit from the Hospital Clinic of Barcelona.” 

   

4. The formal standardizations of Spanish versions of all psychometric scales should be 

additionally described. 

We have carefully reviewed all the references provided in the present manuscript and they are all 

correct. The point is that most of the tests (specially the neuropsychological tests) do not have a 

Spanish version, but we do have the standardization scores according to the Spanish population.  

Nevertheless, in the present study raw scores on the objective and subjective measures were 

standardized against the control group. Since Reviewer #2 also requested us to clarify this, we have 

added a sentence in the statistical analysis section stating that the standardization of the scores 

were performed with the control group (see page #4): 

“Raw scores, both on the objective and subjective measures, were standardized against the 

control group.” 
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5. The ethical approval of the institutional review of board should be properly described. 

(approval number is required.) 

We have added the information in the methods section (participants). See page #2: 

“This study was conducted in accordance with the ethical principles of the Declaration of Helsinki 

and Good Clinical Practice and approved by the Hospital Clinic Ethics Research Board (register 

number: 2008/4256).” 
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Reviewer #2: Thank you for letting me review this study. The article addresses a relevant and 

interesting topic, but I believe it should be thoroughly revised. 

Thank you for your time in reviewing our manuscript. We have addressed each of the questions 

trying to make our best. We hope that the answers meet with your approval. 

 

-In the abstract and in the methods section the authors state that "One hundred and sixty 

participants were included". However, there were one hundred and sixteen participants (83 

patients and 33 healthy controls). 

Thank you for noticing this typo. We have proceeded to correct it (see page#2 and the abstract 

section): 

“One hundred and sixteen participants (83 outpatients with BD and 33 healthy controls) were 

enrolled for this study”. 

 

-Introduction: although cognitive impairment is an important feature of bipolar disorders that 

warrants consideration, according to the first two sentences it seems that people with bipolar 

disorder are not capable of doing anything (working, studying or having interpersonal 

relationships) due to their cognitive impairment. 

We want to strike an appropriate balance in our statement, and while we acknowledge that BD is 

considered the fifth leading cause of disability among psychiatric illnesses (Català-López et al., 

2013; Grande et al., 2016), we do not wish to overly dramatize the situation. We aim to highlight 

the challenges that some patients face in their lives.  Nevertheless, we understand the reviewer’s 

concern, and in response, we have included additional sentences in the introduction to clarify that 

not all patients with BD experience functional impairment (see page#1, introduction section): 

“It is well-established that these deficits contribute to functional impairment, often hindering 

some patients from maintaining employment or educational commitments, engaging in social 

relationships, or being self-sufficient (Bonnín et al., 2010; Sanchez-Moreno et al., 2009). In line 

with this, it has been suggested that up to 70% of patients with BD  experience some degree of 

functional impairment related to both subsyndromal symptoms and cognitive deficits (Solé et al., 

2018).” 

 

-It is not clear from reading of the manuscript why a control group was included. I understand 

that it was because the raw scores on the objective and subjective measures were standardized 

against the control group. But this should be better clarified in the text and not simple cite the 

study by Miskowiak et al. 

Yes, the reviewer is right: this is the reason why a control group was included. The reviewer’s 

comment made us realize that not clearly stating this in the manuscript may lead to confusion. 

Hence, we have added a sentence statistical analysis section to clarify it (see page #4): 

“Raw scores, both on the objective and subjective measures, were standardized against the 

control group.” 
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-It would be interesting that the authors include the age range of participants (each group) in the 

results section: they only state the inclusion criterion that patients had to be aged between 18 

and 65 years. 

We have added the age range of both groups in table 2. Age range in the patient group is [18-61] 

and in the control group is [22-60]. We have also added the range in those variables in which 

patients and healthy controls are compared. Please, see table 2 to see all the changes we have 

performed. 

 

-The results obtained mainly for objective cognitive performance may be misleading. Despite 

groups being matched on age and years of education, it is of note that the results of a given 

person on a given test should be compared with that of a quite homogeneous group of people of 

the same age range. 

We agree with this. Nevertheless, the key point in this article is not to determine the degree of 

objective impairment compared to a healthy control group, but to evaluate the discrepancy 

between objective cognitive performance and reported cognitive complaints. In any case, reviewer 

#1 has also pointed out the importance of considering some confounding variables that we had not 

included in the original analysis. We have re-run the analyses, taking into account both age and 

education level. The main results have remained quite robust across all models, with some minor 

changes that we have already detailed to reviewer #1. To sum up, when introducing these two 

variables in the different models, years of education become significant in the global sensitivity 

domain, together with the remaining variables that were found to be significant in the initial 

analysis. in the working memory and executive domain, when adding these variables, premorbid 

IQ loses significance and becomes a trend (Beta=0.33; t=1.97; p=0.055). As a result of this, we have 

proceeded with the changes both in the results and in the discussion sections as we detail: 

 

Results section, page#5: 

“We also added other variables such as age and years of education since they can play a 

significant role when explaining the discrepancy between cognitive objective performance and 

cognitive complaints. The final model with best adjustment included 5 variables, 4 of which were 

found to be significant:  number of previous hospitalizations (Beta=-2.26; t=-1-98: p=0.05); 

number of previous depressive episodes (Beta=0.33; t=2.46; p=0.02); FAST total score 

(Beta=0.29; t=2.1; p=0.04), and years of education (Beta=0.34; t=2.57; p=0.01).  Neither lifetime 

psychotic symptoms (Beta=0.13; t=1.03; p=0.3) nor age (Beta=0.04; t=0.34; p=0.73)     were not 

found to significantly contribute to the model” 

Results section, page#6: 

“Finally, the working memory and executive functions sensitivity domain only correlated with 

premorbid IQ (r=0.27; p=0.01). Even though the model was significant, it only explained up to 6% 

of the observed variance (F=6.22; adjusted R2=0.061; p=0.015), being the estimated premorbid 

IQ the only variable in the model (Beta= 0.26; t=2.49; p= 0.015). When adding years and years of 
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education, this variable was no longer significant and became a trend (Beta=0.33; t=1.97; 

p=0.055).” 

 In the discussion we have added a paragraph with the new results regarding estimated 

premorbid IQ (see page #8): 

“Estimated premorbid IQ appeared to be a relevant variable in the working memory and 

executive domain. However, after adding other variables such as age and years of education, 

this variable became a trend. In fact, among all the models presented in this study, this one is 

the weakest. We wonder If this might be related to the “artificial” grouping of the objective 

neuropsychological tests and the corresponding self-reported items in the COBRA (table 1). 

Although we used the same classification as in the original article (Miskowiak et al., 2016), it is 

a theoretical proposal based on clinical expertise that is not without limitations. Other studies 

may use different approaches based on empirical data (e.g., Principal Component Analysis) that 

could potentially enhance the clustering and pairing between objective neuropsychological tests 

and self-reported items in the COBRA.” 

Also, in the discussion we have added another paragraph as regards to the contribution of the 

variable “years of education” to the global sensitivity model (see page #9): 

“Finally, years of education significantly contributed to the global sensitivity domain, indicating 

that patients with more years of education tended to overreport subjective cognitive deficits in 

general.  Years of education is another important variable identified by some authors as a key 

component of cognitive reserve (Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021). 

Therefore, it could be hypothesized that patients with more years of education (and higher 

cognitive reserve) are more sensitive and aware of cognitive skill decline.” 

 

-I believe that the assumption of "overreporting" cognitive deficits in patients with better 

objective cognitive functioning in the presence of subjectively reported deficits is wrong. For 

instance, it has been shown that patients with "preserved cognitive functioning" according to 

"traditional cognitive tests" have impaired performance in "ecological" tests (Torralva et al 2012). 

Hence, the discrepancies observed could be explained by the fact that traditional cognitive tests 

are not capable of capturing some cognitive deficits that patients without a severe cognitive 

impairment (and preserved metacognitive abilities) can indeed subjectively capture and report. 

Thus, such patients may not be 'overreporting'. 

Yes, this is true, and we agree with the reviewer. Some authors (Spooner & Pachana, 2006; Chaytor 

& Schmitter-Edgecombe, 2003) already addressed this critical issue about the ecological validity 

and they pointed out that the tests, initially developed to answer diagnostic questions, are now 

used to answer questions about real-world functioning with very little empirical evidence to 

support this practice. Therefore, as the reviewer says, these tests do not necessarily have adequate 

ecological validity.  

We have added some lines in the discussion developing this idea (see page #9): 

“Another explanation that might help to understand overreporting of cognitive subjective deficits 

could be related to the insensitivity of traditional neuropsychological tests in detecting subtle 
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changes in cognition. In fact, it has been observed that some patients with BD do not exhibit 

cognitive impairment when assessed with traditional tests, but they do when they are evaluated 

with more ecologically valid tests that closely resemble everyday life activities (Torralva et al., 

2012). If this were the case, patients may not be overreporting their deficits; they might be 

noticing a subjective cognitive decline that neuropsychological tests with lower ecological 

validity are unable to detect.” 

 

-The authors propose that cognitive "deterioration" may be explaining discrepancies between 

objective and subjective cognitive function: "A potential explanation for the subjective-objective 

discrepancy is that subjective measures may better capture patients' decline in cognitive 

capacity from supra-normal premorbid levels than objective tests…". There are a number of 

reasons -less counterintuitive than this one- that may explain the differences observed between 

objective and subjective cognitive outcomes such as the one I provide in the paragraph above. 

Yes, we also agree with this, and that is why we have added a paragraph in the discussion to 

emphasize the idea proposed in the previous query. However, if the reviewer does not mind, we 

would like to retain this explanation, even if it seems counterintuitive.  

In our everyday clinical practice, it is quite common for patients with BD  to present subjective 

cognitive complaints or even report a subjective cognitive decline while still performing within the 

objective “normal” range on standard clinical assessments. This phenomenon might not be unique 

to psychiatric illnesses; in fact, it was first described in neurodegenerative diseases where some 

patients reported subjective cognitive decline without clinically significant cognitive impairment 

(Kielb et al., 2017). There could be several reasons to explain this lack of alignment between the 

two measures. One of these reasons is the previously mentioned lack of ecological validity of the 

tests or the insensitivity of standard neuropsychological tests in detecting very subtle changes. 

However, it has also been described that subjective cognitive complaints may precede objective 

cognitive impairment in Alzheimer-type dementia (Jessen et al., 2014). We are not suggesting that 

those patients with BD who “overreport” their cognitive deficits will develop some form of 

dementia, but we are emphasizing the importance of cognitive subjective complaints since they 

could predict clinically significant cognitive impairment in the future. Due to the cross-sectional 

nature of our study, we have not delved deeply into this idea in the discussion, but we hope that 

this explanation, in addition to the amendments already made in the discussion, will satisfy the 

reviewer.   

-In the results section, note that for the global sensitivity score the authors do not include the R2 

for the best adjustment model. 

Thank you, please see page #5. Second paragraph in the section of “Global sensitivity composite 

score”: 

“The linear regression model was statistically significant (F=3.83, p=0.004; adjusted R2= 0.265).” 

 

-In the results section, please, replace "Chi test" with "Chi- squared test". 

Thank you. It has been corrected throughout the article and in table 2. 
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-Please replace the word "determinant" with "predictor" as no causality can be assumed from the 

findings of this study (being a predictor does not necessarily imply being a "determinant"). 

This is a very good point. We chose the word “determinant” instead of “predictor” to account for 

the limitations of a cross-sectional study where “predictor” may not be entirely appropriate. We 

agree with the reviewer’s suggestion that “determinant” is still not the best choice, and we would 

like to avoid the word “predictor” as well. Therefore, we have proceeded to replaced it with “factors 

that might help to explain”. The final sentence in the abstract is as follows: 

“Our study identified some factors that might help to explain the discrepancy between objective 

and subjective cognitive measures in BD, including number of previous depressive episodes and 

number of previous hospitalizations.” 

 

-The article has not been carefully written. Please, revise. Language revision is also needed. 

I would like to express my sincere gratitude for your feedback and suggestions on this article. I 

understand that our English writing may require revision, as it is not our native language. For non-

native speakers, it is a daily challenge to engage in scientific writing in English. I appreciate your 

understanding and patience in this improvement process. Language editing has been applied 

throughout the article, with particular emphasis on the introduction and the discussion. We hope 

that these changes have made the article more comprehensible. 
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Reviewer #3: 

The present study aimed to evaluate the discrepancy between objective cognitive measures and 

cognitive subjective impairments in euthymic patients with bipolar disorder. 

The level of awareness of cognitive disorders in these patients is still unclear. According to some 

studies, patients are not aware of their cognitive deficits (Burdick et al., 2005; Lima et al., 2018), 

while others suggest that subjective and objective measures might be partially correlated 

(Demant et al., 2015; Rosa et al., 2013). To explain the discrepancies found in the literature 

Miskowiak et al., 2016 suggested a new method to identify different profiles of patients with 

different levels of awareness of cognitive disorders. 

 

The article is generally well written, and the language is appropriate. Some minor revisions are 

needed. 

Limitations of study are very clearly stated. They're lack of causal relationships of discrepancy 

between the subjective experience and objective dysfunction, a smaller sample size and lack of 

assessment of the personality variables, cognitive reserve and pharmacological treatment, 

Thank you for your comments and for the exhaustive review of the paper, helping us to improve 

the manuscript. We are also grateful that the reviewer appreciates both the strengths and 

weaknesses of the present study. If you have any further comments or suggestions in the future, 

please do not hesitate to ask.  

  

Tables 

- Tables as editable text and not as images 

Thank you for noticing this. When submitting the paper, we will make sure that the tables appear 

as editable text and not as images. 

 

- Table 1: As guidelines of journal, avoid using shading in table cells. 

Thank you for noticing this. We have proceeded to correct it. 

 

Introduction 

- On page 1, line 16: correcting citation. keep only the year in parentheses: "(Rosa et al., 2013)" 

We have corrected this and now it is written as follows:  

“Rosa et al., (2013) also described that cognitive complaints were partially correlated with 

objective measures of memory and executive function.” 
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- On page 1, line 17 - 18: not repeat the citation: "As a result of this, in 2016, Miskowiak and 

colleagues (Miskowiak et al., 2016) suggested..." à "As a result of this, Miskowiak and colleagues 

(2016) …" 

We have proceeded to correct it:  

“As a result of this,  Miskowiak and colleagues (2016) suggested that the discrepancies found in 

the literature could be explained depending on the methodology used;(...)” 

Methods 

Participants 

- On page 2, line 49: replace parentheses by semicolon (Young et al., 1978) (Colom et al., 2000) 

Thank you. Now the citations look like follows: 

“c) at least three months of euthymia based on a total score < 8 on the Hamilton Depression 

Rating Scale (HAM-D) (Cordero-Villafáfila and Ramos-Brieva, 1986; Hamilton, 1960) and a total 

score < 6 on the Young Mania Rating Scale (YMRS) (Young et al., 1978; Colom et al., 2000).” 

- On page 2, line 51: delete text space "year._A total" 

Thank you, we have removed the extra space:  

“c) electroconvulsive therapy in the last year. A total of 33 Healthy controls (HC) were screened 

for personal and family history of any psychiatric condition and for previous or current use of 

prescribed psychotropic medication.” 

Measures 

- On page 2-3: Explain how the assessment instruments were chosen. Please specify why those 

tools and no others. 

We have added some lines at the end of page #3, in the “objective cognitive assessment section” 

(see page# 3):  

“These tests were selected following the guidelines of the International Society for Bipolar 

Disorders (Yatham et al., 2010), that later on has been improved in subsequent other consensus-

based recommendations on how to assess and address cognition in BD (Miskowiak et al., 2017, 

2018).” 

 

- On page 3, line 70: delate comma "illnesses, and specially …" 

We have deleted the comma: 

“It is a valid and reliable scale that was specifically designed to explore the main functional 

difficulties presented by patients with psychiatric illnesses and specially BD.” 

 

- On page 3, line 79: delate parenthesis "sequencing of the WAIS-III) (Wechsler, 1997)." 

“estimated IQ was evaluated with the Wechsler Adult Intelligence Scale vocabulary subtest 

(WAIS-III, Wechsler, 1997),”. 



 15 

 

- On page 4, line 104-105: delate parentheses, keep only the year in parentheses. Eliminate text 

space between parenthesis and dot. "(Miskowiak et al., 2016)_. All …" 

We have slightly changed this paragraph to decrease the citation “Miskowiak et al., (2016)”: 

“After this, all the analyses to calculate the global sensitivity score and the global sensitivity 

scores for each domain were applied following the method described in detail by Miskowiak et 

al., (2016) . All the details to calculate the sensitivity scores are fully explained in that paper, but 

briefly: the sensitivity scores proposed by these authors reflect the degree of discrepancy 

between patients’ subjective difficulties reported on the self-rating questionnaire (COBRA), and 

the objective performance in the neuropsychological tests” 

 

- On page 4, line 114: delate parentheses 

We have removed the parentheses: 

“For further details, see Miskowiak et al., (2016).” 

Discussion 

- On page 7, line 191: replace semicolon by comma "stoicism; while higher number…" 

We have replaced the semicolon by the comma: 

“(…) we found that greater number of previous hospitalizations were associated with more 

stoicism, while higher number of previous depressive episodes and higher scores in the FAST” 

 

- On page 7, line 192: delete comma "Miskowiak et al., (2016), …" 

We have deleted the comma:  

“Miskowiak et al., (2016) reported that male gender, more mood symptoms (both depressive 

and hypomanic), bipolar subtype II and more hospitalizations were associated with more 

sensitivity.” 

- On page 8, line 245: add text space before the parenthesis "a normative group(Lima …" 

Thank you for noticing this. We have added a text space:  

“(...), which simply rely on the comparison with a normative group (Lima et al., 2018; Miskowiak 

et al., 2016).” 

 

- On page 8, line 248: remove comma after citation "…Quiroga, 2021), and …" 

We have slightly changed the discussion in light of new results. That is how the citation looks like 

after these changes (see page#9):  

“Years of education is another important variable that some authors identify as a key component 

of the cognitive reserve (Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021). In this 

regard, it could be hypothesized(...)” 
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- In the future studies, it would be interesting to include a longer-term follow-up. Should we 

expect a change in subjective perception? Could it evolve over time and how? 

We believe that in a follow-up study subjective cognitive complaints would predict cognitive 

impairment, since this relationship has already been found in neurodegenerative diseases like 

Alzheimer-type dementia (Jessen et al., 2014; Kielb et al., 2017); however, this is a hypothesis based 

on our clinical experience and it might be too speculative to develop it in the discussion.  As 

suggested, we have completed the sentence with this hypothesis when talking about the future 

studies (see page #10): 

“Further longitudinal studies should evaluate changes between objective and subjective 

cognitive measures and variables associated with such changes over time and ultimately, 

determine whether the presence of subjective cognitive complaints precedes objective cognitive 

impairment in the future.” 

 

References 

Add dot after journal "…in mental disorders. Eur Neuropsychopharmacol. 49, 113…" 

Thank you, we have corrected the citation 
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Reviewer #4:  

The current study of the relationship between objective cognitive performance and subjective 

cognitive impairment in patients with bipolar disorder and healthy controls, is a replication study 

of a previous report by another group. Replication studies are often somewhat undervalued but 

are essential for the progress of research. Cognitive impairment in bipolar disorder, although less 

prominet than manic or depressive episodes, is a major concern of patients as well as clinicians. 

In their study, although using similar methods, these authors report to some extend different 

findings than the original study. These differences are adequately addressed in the discussion 

section. Limitations of the study, e.q. not including teh impact of pharmacotherapy, als also 

adequately mentioned. I have no further comments. This report is an improtant contribution to 

the study of cognitive fuinctioning in severe psychiatric illness. 

  

We are grateful for your constructive feedback and your recognition of the importance of 

replication studies in advancing research, especially in the context of severe psychiatric illnesses. 

We value your time and expertise in reviewing our manuscript, and we are grateful for your 

support. If you have any further comments or suggestions in the future, please do not hesitate to 

ask.  
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Highlights 
 
Understanding the factors contributing to the discrepancy between objective and subjective 
cognitive impairment can serve to guide clinical assessment and to treat the cognitive 
dysfunction.  

Number of previous depressive episodes may represent a key variable that helps to explain 
the discrepancy between objective and subjective cognition in euthymic patients with BD since 
it was associated with greater sensitivity in the global model and also in the memory domain. 

he combined use of both subjective and objective cognitive measures is needed to make an 
accurate assessment of cognitive dysfunctions and their effective treatment. 

Highlights



Objective:  The aim of this study is to evaluate the discrepancy between objective cognitive 

measures and cognitive subjective complaints in a sample of euthymic patients with bipolar 

disorder (BD). 

Methods:  One hundred and sixteen participants (83 euthymic patients with BD and 33 healthy 

controls) were enrolled for this study. Patients were assessed with a comprehensive 

neuropsychological battery and they also reported their subjective cognitive complaints with 

the Cognitive Complaints in Bipolar Disorder Rating Scale (COBRA). The discrepancy between 

objective and subjective data was calculated using a novel methodology proposed in a previous 

study (Miskowiak, 2016).  Statistical analyses included Pearson correlations and multiple linear 

regression. 

Results: Higher number of previous depressive episodes was identified as one variable 

associated with the global sensitivity composite score (Beta=0.25; t=2.1; p=0.04) and with the 

verbal learning and memory sensitivity score (Beta=0.26; t=2.16; p=0.03). That is, patients with 

more previous depressive episodes tend to over-report cognitive complaints.  In contrast, higher 

number of previous hospitalizations was associated with stoicism in the global total score 

(Beta=-0.27; t=-2.24: p=0.029) and in the domain of attention/processing speed (Beta=-0.34; t= 

-2.52; p=0.016), indicating patients with more hospitalizations tend to report less cognitive 

complaints. 

Discussion: Our study identified some factors that might help to explain the discrepancy 

between objective and subjective cognitive measures in BD, including number of previous 

depressive episodes and number of previous hospitalizations. This highlights the need of the 

combined use of both types of cognitive measures to make an accurate assessment of cognitive 

dysfunctions and their effective treatment. 
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Introduction 

Cognitive dysfunction is a core feature in bipolar disorder (BD) affecting multiple domains 

including attention, processing speed, verbal memory and executive functions (Bora, 2018; 

Keramatian et al., 2022). It is well-established that these deficits contribute to functional 

impairment, often hindering some patients from maintaining employment or educational 

commitments, engaging in social relationships, or being self-sufficient (Bonnín et al., 2010; 

Sanchez-Moreno et al., 2009). In line with this, it has been suggested that up to 70% of patients 

with BD  experience some degree of functional impairment related to both subsyndromal 

symptoms and cognitive deficits (Solé et al., 2018). Furthermore, the existence of cognitive 

deficits during euthymia has raised some questions regarding patients’ awareness of these 

deficits, resulting in two distinct bodies of literature. Some studies suggest that patients lack of 

awareness of their cognitive deficits (Burdick et al., 2005; Lima et al., 2018),  while other authors 

argue  that subjective and objective measures may be partially correlated (Demant et al., 2015; 

Rosa et al., 2013). Supporting the first perspective, Burdick and colleagues (2005) observed that 

patients with severe symptoms struggled with verbal learning and memory tasks, and  the self-

assessment of these deficits was not correlated with their actual performance. In the same line, 

(Van Der Werf-Eldering et al., 2011) also found no association between self-report complaints 

and objective performance. In support of the second perspective, Demant et al. (2015) identified 

a link between overall subjective and objective measures of cognitive dysfunction, although not 

within the individual cognitive domains. Rosa et al., (2013) also described that cognitive 

complaints were partially correlated with objective measures of memory and executive 

function.  As a result,  Miskowiak and colleagues (2016) suggested that the discrepancies found 

in the literature could be explained depending on the methodology used. Indeed, using linear 

correlations to study these discrepancies might not be enough and a more precise method was 

needed to study this complex relationship. Consequently, to shed some light on this matter, the 

Danish group  proposed a new method for identifying  different patients profiles, as follows:  

one profile consists of accurate patients, who are aware of their cognitive abilities and 

accurately report them; a second group represents a sensitive group, these are patients who 

overreport their cognitive complaints;  and the last group, includes stoic patients, those who 

underreport their cognitive difficulties. With this new method, Miskowiak and colleagues found 

that subsyndromal depressive and manic symptoms,  the number of hospitalizations, BD type II 

and male gender predicted a higher likelihood of being “sensitive”, while patients with higher 

verbal Intelligence Quotient (IQ) tended to be more “stoic”.  ‘Sensitive’ patients were also 
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characterized by greater socio-occupational difficulties, higher perceived stress and lower 

quality of life (Miskowiak et al., 2016).  

To the best of our knowledge, only one other study has replicated this method, which included 

only patients with major depressive disorder (Petersen et al., 2019). However, no single study 

has replicated these results in a sample with euthymic patients with BD.  Therefore, the objective 

of our report is to apply the method described by the Danish group (2016) in a sample of patients 

fully remitted (with at least 3 months of euthymia). Moreover, we also assess another key 

variable that is not examined in the original study:  psychosocial functioning. 

Methods 

Participants 

One hundred and sixteen participants (83 outpatients with BD and 33 healthy controls) were 

enrolled for this study. The patients were recruited between 2009 and 2012 at the Bipolar and 

Depressive Disorders Unit from the Hospital Clinic of Barcelona.  This hospital-based program 

provides integrated care for difficult-to-treat patients with BD from across Catalonia, as well as 

care to patients with BD from a specific catchment area in Barcelona (Popovic et al., 2012; 

Salagre et al., 2018). Inclusion criteria for this study were: a) diagnosis of bipolar disorder type I 

or II according to DSM-IV-TR criteria;  b) age between 18 – 65 years old;  c) at least three months 

of euthymia based on a total score < 8 on the Hamilton Depression Rating Scale (HAM-D) 

(Cordero-Villafáfila and Ramos-Brieva, 1986; Hamilton, 1960) and a total score < 6 on the Young 

Mania Rating Scale (YMRS) (Young et al., 1978; Colom et al., 2000).  Exclusion criteria were: a) 

current substance abuse; b) significant medical illness or history of head injury that lead to 

neuropsychological impairment and c) electroconvulsive therapy in the last year. A total of 33 

Healthy controls (HC) were screened for personal and family history of any psychiatric condition 

and for previous or current use of prescribed psychotropic medication. This study was 

conducted in accordance with the ethical principles of the Declaration of Helsinki and Good 

Clinical Practice and approved by the Hospital Clinic Ethics Research Board (HCB/2008/4359).  

All participants provided written informed consent prior the inclusion in the study after 

procedures had been fully explained. 
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Measures 

Clinical variables 

All relevant demographic and clinical data were gathered through a clinical interview based on 

the Structured Clinical Interview for DSM-IV (SCID) (First et al., 1997). The collected data 

included: age, gender, educational level, occupational status, type of BD, number and type of 

episodes, age at onset, chronicity (illness duration in years), lifetime history of psychotic 

symptoms,  lifetime history of rapid cycling and family history of  affective or psychiatric 

disorder.  

Severity of depressive and manic symptoms at the moment of the assessment was evaluated 

using the HAM-D and the YMRS, respectively. The overall psychosocial functioning was assessed 

by means of the Functioning Assessment Short Test (FAST), an interviewer-administered 

instrument widely used in patients with BD (Bonnín et al., 2018; Rosa et al., 2007). It is a valid 

and reliable scale that was specifically designed to explore the main functional difficulties 

presented by patients with psychiatric illnesses and specially BD. The higher the total score 

indicate greater psychosocial impairment.  

Objective Cognitive Assessment 

All participants were assessed using a comprehensive neuropsychological battery. This 

assessment involved different tests described as follows:  estimated IQ was evaluated with the 

Wechsler Adult Intelligence Scale, vocabulary subtest (WAIS-III, Wechsler, 1997).  The attention 

and processing speed domain consisted of two subtests of the WAIS-III (Wechsler, 1997): the 

digit-symbol coding and the symbol search and the Trail Making Test –part A (TMT-A) (Reitan, 

1958). The working memory domain comprised the arithmetic, digits, and letter-number 

sequencing of the WAIS-III) (Wechsler, 1997), in order to calculate the Working Memory IQ. 

Executive functions were tested by several tests assessing set shifting, planning, verbal fluencies,  

and response inhibition, namely  the computerized version of the Wisconsin Card Sorting test 

(Heaton, 1981) the Stroop Color-Word Interference Test (SCWT) (Golden, 1978), the Trail 

Making Test –part B (TMT-B) (Reitan, 1958), phonemic fluency (F-A-S) and categorical fluency 

(animal naming), both components of the Controlled Oral Word Association Test (COWAT) 

(Benton and Hamsher, 1976). Verbal learning and memory was assessed by means of the 

California Verbal learning Test (CVLT) (Delis et a., 1987). These tests were selected following the 

guidelines of the International Society for Bipolar Disorders (Yatham et al., 2010), that later on 
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has been improved in subsequent other consensus-based recommendations on how to assess 

and address cognition in BD (Miskowiak et al., 2017, 2018). 

Subjective Cognitive Assessment 

The Cognitive complaints in Bipolar disorder Rating Assessment (COBRA) (Rosa et al., 2013) is a 

16-item self-reported instrument that allows to assess cognitive dysfunction including  different 

areas such as executive functions, attention/concentration, processing speed and verbal 

learning and memory. This scale has been included in several ISBD tasks force as a 

recommendation tool to assess subjective complaints in this population, since it can be easily 

applied both in research and clinical settings (Miskowiak et al., 2017, 2018). All items in the  

COBRA are rated using a 4-point likert-type scale ranging from 0 to 3, described as follows: 0= 

never; 1=sometimes, 2=often, 3= always. The total score is obtained when the scores of each 

item are added up. Higher scores indicate more subjective cognitive complaints.  

Statistical analyses 

First of all, to describe the demographic and clinical characteristics of both samples, t-tests were 

computed to calculate the differences between BD and HC group means for continuous variables 

including age, years of education, estimated premorbid IQ, HAM-D and YMRS scores.  Chi -

squared tests were used to compare both groups in gender and occupational status (working or 

studying vs. not working). 

After this, all the analyses to calculate the global sensitivity score and the global sensitivity scores 

for each domain were applied following the method described in detail by Miskowiak et al., 

(2016) . All the details to calculate the sensitivity scores are fully explained in that paper, but 

briefly: the sensitivity scores proposed by these authors reflect the degree of discrepancy 

between patients’ subjective difficulties reported on the self-rating questionnaire (COBRA), and 

the objective performance in the neuropsychological tests. Following this, sensitivity scores are 

computed as continuous variables ranging from -10 to +10. A score of -10 represents maximum 

stoicism. In this case, patients report the least subjective difficulties despite performing the 

worst on objective measures (neuropsychological test). A score of +10 represents maximum 

sensitivity, with patients reporting the most severe subjective cognitive complaints despite 

showing the least objective cognitive impairment. Scores around zero indicate concordance 

between subjective ratings and objective performance. Raw scores, both on the objective and 

subjective measures, were standardized against the control group. For further details, see 

Miskowiak et al., (2016).  
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Like in the original paper, a total four sensitivity scores were calculated: a global sensitivity score, 

comprising the overall performance scores across all the domains evaluated (see table 1) and 

three specific sensitivity domains including: 1) attention and processing speed; 2) verbal learning 

and memory and 3) executive functions.  Table 1 shows the match between the 

neuropsychological variables and the corresponding self-reported items in the COBRA. 

<<Insert table 1 about here>> 

After this, Pearson correlations were conducted between the four sensitivity domains and 

demographic, clinical and functional variables. These correlations included variables such as the 

sensitivity scores (a total of four: the global and the three specific domains), age, HAM-D, YMRS, 

estimated premorbid IQ, years of education, number of total episodes, number of previous 

depressive episodes, number of previous manic episodes, chronicity (illness duration), number 

of previous hospitalizations and FAST total score. 

Once the significant Pearson correlations were identified, four different regression models were 

performed using each sensitivity score as the dependent variable and the clinical, demographic 

or functional variables were included as independent variables. All the statistical analyses were 

performed using the Statistical Package for the Social Sciences (SPSS) version 23.0. Statistical 

significance for all the analyses was set at an alpha level of p< 0.05 (two-tailed).  

Results 

Demographic and clinical characteristics 

Patients (n=83) and healthy controls (n=33) did not differ with respect to age, gender, years of 

education and estimated premorbid IQ. Only significant differences were found in HAM-D scores 

between groups (t=5.2; p<0.001); psychosocial functioning, measured by means of the FAST 

scale (t= 10. 6; p<0.01); cognitive complaints, measured by the means of COBRA (t=8.1; p<0.01) 

and occupational status (Chi-squared=14.9; p<0.01). See table 2 for more details.  

    <<insert table 2 about here>> 

Global sensitivity composite score 

Significant correlations were found between the global sensitivity score and previous number of 

depressive episodes (r=0.35; p=0.03), HAM-D total score (r=0.25; p=0.02), number total 

episodes (r=0.28; p=0.02), number of previous hospitalizations (r=-0.25; p=0.03) and FAST total 

score (r=0.32; p=0.03).  
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The linear regression model was statistically significant (F=3.83, p=0.004; adjusted R2= 0.265). 

This model included the five variables found to be significant in the correlation analyses and 

other variables which were not found to correlate with the global sensitivity but that in previous 

studies have been reported as meaningful variables, such as: bipolar subtype, previous psychotic 

symptoms, chronicity and gender (Martínez-Arán et al., 2005; Miskowiak et al., 2012, 2016). We 

also added other variables such as age and years of education since they can play a significant 

role when explaining the discrepancy between cognitive objective performance and cognitive 

complaints. The final model with best adjustment included 5 variables, 4 of which were found 

to be significant:  number of previous hospitalizations (Beta=-2.26; t=-1-98: p=0.05); number of 

previous depressive episodes (Beta=0.33; t=2.46; p=0.02); FAST total score (Beta=0.29; t=2.1; 

p=0.04), and years of education (Beta=0.34; t=2.57; p=0.01).  Neither lifetime psychotic 

symptoms (Beta=0.13; t=1.03; p=0.3) nor age (Beta=0.04; t=0.34; p=0.73)     were not found to 

contribute to the model.  

Domain-specific sensitivity scores 

For the verbal memory sensitivity score, two different clinical variables were found to 

significantly correlate, which included: number of depressive episodes (r=0.32; p=0.01) and 

number of total episodes (r=0.28; p=0.03). The FAST total score also showed a positive 

correlation (r=0.28; p=0.009). 

Since two variables (depressive episodes and total number of episodes) that were included in 

the model as independent variables showed a strong correlation, two different models were 

tested including these variables separately. The model with best adjustment included the 

number of depressive episodes and adding age and years of education as independent variables 

did not change the final model which explained up to 12% of the variance (F=3.02; p=0.02; 

adjusted R2= 0.12), only with the previous number of depressive episodes (Beta=0.308 t=2.06; 

p=0.04) as a significant variable. 

Regarding the attention and processing speed sensitivity domain, five variables were found to  

significantly correlate with this domain, which included: age (r=0.25; p=0.04), HAM-D total score  

(r=0.31; p=0.04), number of previous hospitalizations (r=-0.23; p=0.04),  number of depressive 

episodes (r=0.37; p=0.002), number of total episodes (r=0.33; p=0.01) and FAST total score 

(r=0.45; p<0.01). We also added years of education to take into account the potential influence 

of this variable.  Once again, two different models were tested including separately the variables 

that highly correlated (depressive episodes and total number of episodes). However, in this case, 

the model with best adjustment included the total number of episodes, explaining up to 25.6% 
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of the variance (F=3.53; adjusted R2= 0.256; p=0.007). This model comprised a total of six 

variables (FAST total score, number of previous hospitalizations, HAM-D total score, age, 

number of previous episodes and years of education), but only two of them were found to be 

significant:  FAST total score (Beta=0.38; t=2.12; p=0.04) and number of previous hospitalizations 

(Beta=-0.34; t= -2.47; p=0.018).  

Finally, the working memory and executive functions sensitivity domain only correlated with 

premorbid IQ (r=0.27; p=0.01). Even though the model was significant, it only explained up to 

6% of the observed variance (F=6.22; adjusted r2=0.061; p=0.015), being the estimated 

premorbid IQ the only variable in the model (Beta= 0.26; t=2.49; p= 0.015). When adding years 

and years of education, this variable was no longer significant and became a trend (Beta=0.33; 

t=1.97; p=0.055). Table 3 displays the main contributing variables to each of the sensitivity 

domains assessed.  

 

    <<Insert table 3 about here>> 

Discussion 

To the best of our knowledge, this is the first study to replicate the methodology described by 

Miskowiak and colleagues (2016) in assessing the variables associated with the discrepancy 

between cognitive performance and subjective complaints in a sample of euthymic patients with 

BD.  However, our results differ from those reported in the original study. For example, 

concerning the global sensitivity score, we found that higher number of previous hospitalizations 

were associated with more stoicism, whereas a greater number of previous depressive episodes 

and higher scores in the FAST were associated with more sensitivity. In contrast, Miskowiak et 

al., (2016) reported that male gender, more mood symptoms (both depressive and hypomanic), 

bipolar subtype II and more hospitalizations were associated with more sensitivity. 

Consequently, the number of previous hospitalizations is the only common variable in both 

studies, but our results are in the opposite direction. It is worth noting that we also observed 

the same variable  to be associated with more stoicism in the attention/processing domain. In 

this context, patients with a higher number of hospitalizations may have a more severe form  of 

the  illness compared to those with fewer hospitalizations. For instance, the presence of 

psychotic symptoms has been linked to higher number of hospitalizations (Belteczki et al., 2018). 

Although, in our model, the variable of lifetime psychotic symptoms did not achieve statistical 

significance, the number of previous hospitalizations could be viewed as an indirect measure of 
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illness severity.  In this regard, it is plausible that stoicism might represent a specific group of BD 

patients with a more severe illness course and poor insight, akin to people within the 

schizophrenia spectrum.  

The number of previous depressive episodes may also be a key variable in explaining the 

discrepancy between objective and subjective cognition in euthymic patients with BD, as it was 

associated with increased sensitivity in both the global model and the verbal memory domain. 

This suggests that patients with higher number of previous depressive episodes are  more likely 

to overreport cognitive dysfunction in general and may also they might report more difficulties 

in retrieving and encoding information. These findings align with a recent publication that 

indicated that previous number of depressive episodes, along with other clinical variables, was 

associated with increased cognitive complaints (Grover et al., 2023). In accordance with this, our 

present results suggest that patients with more depressive episodes tend to exhibit a more 

pessimistic outlook with an increased self-criticism, which may influence their perceptions of 

cognitive abilities and ultimately contribute to the discrepancy between objective performance 

and subjective complaints. Furthermore, previous literature also suggests that patients’ insight 

into their own cognitive abilities depends on several factors, including metacognitive capacity 

and severity of mood symptoms. Therefore, it could reflect a negative bias in patients’ 

perception of their cognitive abilities (Miskowiak et al., 2016).  

Functional outcome also appears to be a relevant variable that contributes to explaining the 

discrepancy between the subjective experience and objective cognitive dysfunction, both in the 

global sensitivity and in the attention and processing speed domain. In both models, this variable 

displayed a positive correlation,  indicating that patients with poorer functioning were more 

sensitive. However, it is likely that those patients experiencing greater difficulties in 

interpersonal relationships, occupational functioning and autonomy (areas assessed in the FAST 

scale) also reported more cognitive complaints or even attributed their challenges in performing 

activities of daily living are a result of memory deficits, attention lapses,  or  difficulties in 

planning and organizing. In this regard, some studies have already highlighted that patients  with 

more subjective complaints also exhibit poorer psychosocial functioning (Grover et al., 2023; 

Martínez-Arán et al., 2005).  Nevertheless, the cross-sectional nature of the present study does 

not allow us to draw any causal relationships. We cannot determine whether “sensitive”  

patients are more aware of their difficulties in daily life and, as a result,  report more subjective 

complaints, or if it is  the other way around.   
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Estimated premorbid IQ appeared to be a relevant variable in the working memory and 

executive domain. However, after adding other variables such as age and years of education, 

this variable became a trend. In fact, among all the models presented in this study, this one is 

the weakest. We wonder If this might be related to the “artificial” grouping of the objective 

neuropsychological tests and the corresponding self-reported items in the COBRA (table 1). 

Although we used the same classification as in the original article (Miskowiak et al., 2016), it is 

a theoretical proposal based on clinical expertise that is not without limitations. Other studies 

may use different approaches based on empirical data (e.g.,  Principal Component Analysis) that 

could potentially enhance the clustering and pairing between objective neuropsychological tests 

and self-reported items in the COBRA.  

Finally, years of education significantly contributed to the global sensitivity domain, indicating 

that patients with more years of education tended to overreport subjective cognitive deficits in 

general.  Years of education is another important variable identified by some authors as a key 

component of cognitive reserve (Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021). 

Therefore, it could be hypothesized that patients with more years of education (and higher 

cognitive reserve) are more sensitive and aware of cognitive skill decline.  These findings are 

congruent with previous studies showing that euthymic BD patients, even with intact cognitive 

function, can still experience daily cognitive and psychosocial difficulties (Lima et al., 2019). In 

this sense, it is suggested that a person might experience cognitive complaints such as 

concentration problems and memory lapses during work, even when the neuropsychological 

performance is adequate. One potential explanation for the subjective–objective discrepancy is 

that subjective measures may better capture patients’ decline in cognitive capacity from supra-

normal premorbid levels than objective tests, which rely on comparisons with normative groups 

(Lima et al., 2018; Miskowiak et al., 2016). Another explanation that might help to understand 

overreporting  of cognitive subjective deficits could be related to the insensitivity of traditional 

neuropsychological tests in detecting subtle changes in cognition. In fact, it has been observed 

that some patients with BD do not exhibit cognitive impairment when assessed with traditional 

tests, but they do when they are evaluated with more ecologically valid tests  that closely 

resemble everyday life activities (Torralva et al., 2012). If this were the case, patients may not 

be overreporting their deficits; they might be noticing a subjective cognitive decline that 

neuropsychological tests with lower ecological validity are unable to detect.  

The present results could also be interpreted in light of  the cognitive reserve; in this regard, 

premorbid IQ has been identified as one of the key components of  the cognitive reserve 

(Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021) and some studies have also 
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identified a close relationship between cognitive reserve and executive functions (Cotrena et al., 

2021, 2020), hence it could be hypothesized that patients with higher premorbid IQ (and  higher 

cognitive reserve) might be more sensitive and aware to the loss of faculties in this specific 

domain.  

At this point, it is important to analyze why the present results differ significantly compared to 

the report by  Miskowiak and colleagues,  even though we used the  same method.  Firstly, the 

sample we analyzed consisted of euthymic patients, whereas Miskowiak and colleagues’ sample  

included more heterogeneous patients with a greater presence subsyndromal symptoms. In line 

with this, Miskowiak and colleagues found a significant effect of the subsyndromal depressive 

symptoms (HAM-D) in the global sensitivity. In our sample, HAM-D correlated with global 

sensitivity but it did not reach significance when included in the regression model. This could be 

partially explained by the low mean in the HAM-D scores (=5.2 + 2.9) in our sample. Secondly, 

we introduced not only the assessment of demographic and clinical variables but also a measure 

of functioning, broadening the study of factors that could potentially explain the discrepancy 

between objective performance and subjective complaints. Our results indicate that 

functioning,  along with certain clinical variables, may partially explain the discrepancy found in 

the global sensitivity score and in the attention and processing speed domain.  Our sample also 

differed in several variables that should be noted: we included fewer patients with BD type II, 

patients were older, more chronic (with more years of illness), and our sample size was smaller. 

This latter limitation might restrict the ability to identify relationships that could have been 

detected with a larger sample, and it might have contributed to the fact that our models 

demonstrated reduced goodness of fit when compared to those presented in the original study 

by Miskowiak and colleagues (2016). All these differences in sample characteristics and the 

assessment of variables, in addition to the inherent the heterogeneity in BD (Burdick and Millett, 

2021), may partly account for the different results. 

Furthermore, it is important to consider some limitations of our study when interpreting the 

present results. Firstly, the cross-sectional nature of the study does not allow us to establish 

causal relationships; in fact, it cannot be ruled out that all the variables labeled as independent 

in our models may have bidirectional relationships with the dependent variables (sensitivity 

scores). Secondly, our models did not include other variables that could help to explain the 

discrepancy, such as personality variables (particularly those related to clusters including self-

expectation, self-criticism and perfectionism), cognitive reserve, type and dosage of 

pharmacological treatment (Ilzarbe and Vieta, 2023). Emotional cognition was not measured 

either(de Siqueira Rotenberg et al., 2023; Kjærstad et al., 2023; Varo et al., 2021). Further 
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longitudinal studies should assess changes between objective and subjective cognitive measures 

and variables associated with such changes over time and ultimately, determine whether the 

presence of subjective cognitive complaints precedes objective cognitive impairment in the 

future. 

Comprehending the factors contributing to the discrepancy between objective and subjective 

cognitive impairment can guide clinical assessment and the treatment of cognitive dysfunction. 

It also raises the possibility that cognitive complaints might be considered as an additional 

variable for assessing complete recovery in patients with BD.  To establish it as a cornerstone of 

recovery, a better understanding of the variables associated with subjective complaints is 

needed.  Nevertheless, self-reported cognitive tools cannot replace objective 

neuropsychological tests (Miskowiak et al., 2017), since many patients with BD face challenges 

in accurately reporting  their deficits (Martínez-Arán et al., 2005; Miskowiak et al., 2016; Rosa et 

al., 2013; Träger et al., 2017; Van Der Werf-Eldering et al., 2011). It remains unclear which 

variables might explain this inaccuracy, and the results so far are inconclusive.  Future studies 

should consider the assessing of additional variables, such as the above-mentioned cognitive 

reserve, personality tratis, insight and lifestyle variables (Van Rheenen and O’Neil, 2022).  

Additionally, investigating the stability of this discrepancy across lifespan in patients with BD 

could yield valuable insights. A separate study of the three different profiles (accurate, sensitive 

and stoic), might help in better understanding and characterizing the specific variables 

associated with each group.  
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Introduction 

Cognitive dysfunction is a core feature in bipolar disorder (BD) affecting multiple domains 

including attention, processing speed, verbal memory and executive functions (Bora, 2018; 

Keramatian et al., 2022). It is well-established that these deficits contribute to functional 

impairment, often hindering some patients from maintaining employment or educational 

commitments, engaging in social relationships, or being self-sufficient (Bonnín et al., 2010; 

Sanchez-Moreno et al., 2009). In line with this, it has been suggested that up to 70% of patients 

with BD  experience some degree of functional impairment related to both subsyndromal 

symptoms and cognitive deficits (Solé et al., 2018). Furthermore, the existence of cognitive 

deficits during euthymia has raised some questions regarding patients’ awareness of these 

deficits, resulting in two distinct bodies of literature. Some studies suggest that patients lack of 

awareness of their cognitive deficits (Burdick et al., 2005; Lima et al., 2018),  while other authors 

argue  that subjective and objective measures may be partially correlated (Demant et al., 2015; 

Rosa et al., 2013). Supporting the first perspective, Burdick and colleagues (2005) observed that 

patients with severe symptoms struggled with verbal learning and memory tasks, and  the self-

assessment of these deficits was not correlated with their actual performance. In the same line, 

(Van Der Werf-Eldering et al., 2011) also found no association between self-report complaints 

and objective performance. In support of the second perspective, Demant et al. (2015) identified 

a link between overall subjective and objective measures of cognitive dysfunction, although not 

within the individual cognitive domains. Rosa et al., (2013) also described that cognitive 

complaints were partially correlated with objective measures of memory and executive 

function.  As a result,  Miskowiak and colleagues (2016) suggested that the discrepancies found 

in the literature could be explained depending on the methodology used. Indeed, using linear 

correlations to study these discrepancies might not be enough and a more precise method was 

needed to study this complex relationship. Consequently, to shed some light on this matter, the 

Danish group  proposed a new method for identifying  different patients profiles, as follows:  

one profile consists of accurate patients, who are aware of their cognitive abilities and 

accurately report them; a second group represents a sensitive group, these are patients who 

overreport their cognitive complaints;  and the last group, includes stoic patients, those who 

underreport their cognitive difficulties. With this new method, Miskowiak and colleagues found 

that subsyndromal depressive and manic symptoms,  the number of hospitalizations, BD type II 

and male gender predicted a higher likelihood of being “sensitive”, while patients with higher 

verbal Intelligence Quotient (IQ) tended to be more “stoic”.  ‘Sensitive’ patients were also 

Revised manuscript (clean version) Click here to view linked References
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characterized by greater socio-occupational difficulties, higher perceived stress and lower 

quality of life (Miskowiak et al., 2016).  

To the best of our knowledge, only one other study has replicated this method, which included 

only patients with major depressive disorder (Petersen et al., 2019). However, no single study 

has replicated these results in a sample with euthymic patients with BD.  Therefore, the objective 

of our report is to apply the method described by the Danish group (2016) in a sample of patients 

fully remitted (with at least 3 months of euthymia). Moreover, we also assess another key 

variable that is not examined in the original study:  psychosocial functioning. 

Methods 

Participants 

One hundred and sixteen participants (83 outpatients with BD and 33 healthy controls) were 

enrolled for this study. The patients were recruited between 2009 and 2012 at the Bipolar and 

Depressive Disorders Unit from the Hospital Clinic of Barcelona.  This hospital-based program 

provides integrated care for difficult-to-treat patients with BD from across Catalonia, as well as 

care to patients with BD from a specific catchment area in Barcelona (Popovic et al., 2012; 

Salagre et al., 2018). Inclusion criteria for this study were: a) diagnosis of bipolar disorder type I 

or II according to DSM-IV-TR criteria;  b) age between 18 – 65 years old;  c) at least three months 

of euthymia based on a total score < 8 on the Hamilton Depression Rating Scale (HAM-D) 

(Cordero-Villafáfila and Ramos-Brieva, 1986; Hamilton, 1960) and a total score < 6 on the Young 

Mania Rating Scale (YMRS) (Young et al., 1978; Colom et al., 2000).  Exclusion criteria were: a) 

current substance abuse; b) significant medical illness or history of head injury that lead to 

neuropsychological impairment and c) electroconvulsive therapy in the last year. A total of 33 

Healthy controls (HC) were screened for personal and family history of any psychiatric condition 

and for previous or current use of prescribed psychotropic medication. This study was 

conducted in accordance with the ethical principles of the Declaration of Helsinki and Good 

Clinical Practice and approved by the Hospital Clinic Ethics Research Board (HCB/2008/4359).  

All participants provided written informed consent prior the inclusion in the study after 

procedures had been fully explained. 
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Measures 

Clinical variables 

All relevant demographic and clinical data were gathered through a clinical interview based on 

the Structured Clinical Interview for DSM-IV (SCID) (First et al., 1997). The collected data 

included: age, gender, educational level, occupational status, type of BD, number and type of 

episodes, age at onset, chronicity (illness duration in years), lifetime history of psychotic 

symptoms,  lifetime history of rapid cycling and family history of  affective or psychiatric 

disorder.  

Severity of depressive and manic symptoms at the moment of the assessment was evaluated 

using the HAM-D and the YMRS, respectively. The overall psychosocial functioning was assessed 

by means of the Functioning Assessment Short Test (FAST), an interviewer-administered 

instrument widely used in patients with BD (Bonnín et al., 2018; Rosa et al., 2007). It is a valid 

and reliable scale that was specifically designed to explore the main functional difficulties 

presented by patients with psychiatric illnesses and specially BD. The higher the total score 

indicate greater psychosocial impairment.  

Objective Cognitive Assessment 

All participants were assessed using a comprehensive neuropsychological battery. This 

assessment involved different tests described as follows:  estimated IQ was evaluated with the 

Wechsler Adult Intelligence Scale, vocabulary subtest (WAIS-III, Wechsler, 1997).  The attention 

and processing speed domain consisted of two subtests of the WAIS-III (Wechsler, 1997): the 

digit-symbol coding and the symbol search and the Trail Making Test –part A (TMT-A) (Reitan, 

1958). The working memory domain comprised the arithmetic, digits, and letter-number 

sequencing of the WAIS-III) (Wechsler, 1997), in order to calculate the Working Memory IQ. 

Executive functions were tested by several tests assessing set shifting, planning, verbal fluencies,  

and response inhibition, namely  the computerized version of the Wisconsin Card Sorting test 

(Heaton, 1981) the Stroop Color-Word Interference Test (SCWT) (Golden, 1978), the Trail 

Making Test –part B (TMT-B) (Reitan, 1958), phonemic fluency (F-A-S) and categorical fluency 

(animal naming), both components of the Controlled Oral Word Association Test (COWAT) 

(Benton and Hamsher, 1976). Verbal learning and memory was assessed by means of the 

California Verbal learning Test (CVLT) (Delis et a., 1987). These tests were selected following the 

guidelines of the International Society for Bipolar Disorders (Yatham et al., 2010), that later on 
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has been improved in subsequent other consensus-based recommendations on how to assess 

and address cognition in BD (Miskowiak et al., 2017, 2018). 

Subjective Cognitive Assessment 

The Cognitive complaints in Bipolar disorder Rating Assessment (COBRA) (Rosa et al., 2013) is a 

16-item self-reported instrument that allows to assess cognitive dysfunction including  different 

areas such as executive functions, attention/concentration, processing speed and verbal 

learning and memory. This scale has been included in several ISBD tasks force as a 

recommendation tool to assess subjective complaints in this population, since it can be easily 

applied both in research and clinical settings (Miskowiak et al., 2017, 2018). All items in the  

COBRA are rated using a 4-point likert-type scale ranging from 0 to 3, described as follows: 0= 

never; 1=sometimes, 2=often, 3= always. The total score is obtained when the scores of each 

item are added up. Higher scores indicate more subjective cognitive complaints.  

Statistical analyses 

First of all, to describe the demographic and clinical characteristics of both samples, t-tests were 

computed to calculate the differences between BD and HC group means for continuous variables 

including age, years of education, estimated premorbid IQ, HAM-D and YMRS scores.  Chi -

squared tests were used to compare both groups in gender and occupational status (working or 

studying vs. not working). 

After this, all the analyses to calculate the global sensitivity score and the global sensitivity scores 

for each domain were applied following the method described in detail by Miskowiak et al., 

(2016) . All the details to calculate the sensitivity scores are fully explained in that paper, but 

briefly: the sensitivity scores proposed by these authors reflect the degree of discrepancy 

between patients’ subjective difficulties reported on the self-rating questionnaire (COBRA), and 

the objective performance in the neuropsychological tests. Following this, sensitivity scores are 

computed as continuous variables ranging from -10 to +10. A score of -10 represents maximum 

stoicism. In this case, patients report the least subjective difficulties despite performing the 

worst on objective measures (neuropsychological test). A score of +10 represents maximum 

sensitivity, with patients reporting the most severe subjective cognitive complaints despite 

showing the least objective cognitive impairment. Scores around zero indicate concordance 

between subjective ratings and objective performance. Raw scores, both on the objective and 

subjective measures, were standardized against the control group. For further details, see 

Miskowiak et al., (2016).  
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Like in the original paper, a total four sensitivity scores were calculated: a global sensitivity score, 

comprising the overall performance scores across all the domains evaluated (see table 1) and 

three specific sensitivity domains including: 1) attention and processing speed; 2) verbal learning 

and memory and 3) executive functions.  Table 1 shows the match between the 

neuropsychological variables and the corresponding self-reported items in the COBRA. 

<<Insert table 1 about here>> 

After this, Pearson correlations were conducted between the four sensitivity domains and 

demographic, clinical and functional variables. These correlations included variables such as the 

sensitivity scores (a total of four: the global and the three specific domains), age, HAM-D, YMRS, 

estimated premorbid IQ, years of education, number of total episodes, number of previous 

depressive episodes, number of previous manic episodes, chronicity (illness duration), number 

of previous hospitalizations and FAST total score. 

Once the significant Pearson correlations were identified, four different regression models were 

performed using each sensitivity score as the dependent variable and the clinical, demographic 

or functional variables were included as independent variables. All the statistical analyses were 

performed using the Statistical Package for the Social Sciences (SPSS) version 23.0. Statistical 

significance for all the analyses was set at an alpha level of p< 0.05 (two-tailed).  

Results 

Demographic and clinical characteristics 

Patients (n=83) and healthy controls (n=33) did not differ with respect to age, gender, years of 

education and estimated premorbid IQ. Only significant differences were found in HAM-D scores 

between groups (t=5.2; p<0.001); psychosocial functioning, measured by means of the FAST 

scale (t= 10. 6; p<0.01); cognitive complaints, measured by the means of COBRA (t=8.1; p<0.01) 

and occupational status (Chi-squared=14.9; p<0.01). See table 2 for more details.  

    <<insert table 2 about here>> 

Global sensitivity composite score 

Significant correlations were found between the global sensitivity score and previous number of 

depressive episodes (r=0.35; p=0.03), HAM-D total score (r=0.25; p=0.02), number total 

episodes (r=0.28; p=0.02), number of previous hospitalizations (r=-0.25; p=0.03) and FAST total 

score (r=0.32; p=0.03).  
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The linear regression model was statistically significant (F=3.83, p=0.004; adjusted R2= 0.265). 

This model included the five variables found to be significant in the correlation analyses and 

other variables which were not found to correlate with the global sensitivity but that in previous 

studies have been reported as meaningful variables, such as: bipolar subtype, previous psychotic 

symptoms, chronicity and gender (Martínez-Arán et al., 2005; Miskowiak et al., 2012, 2016). We 

also added other variables such as age and years of education since they can play a significant 

role when explaining the discrepancy between cognitive objective performance and cognitive 

complaints. The final model with best adjustment included 5 variables, 4 of which were found 

to be significant:  number of previous hospitalizations (Beta=-2.26; t=-1-98: p=0.05); number of 

previous depressive episodes (Beta=0.33; t=2.46; p=0.02); FAST total score (Beta=0.29; t=2.1; 

p=0.04), and years of education (Beta=0.34; t=2.57; p=0.01).  Neither lifetime psychotic 

symptoms (Beta=0.13; t=1.03; p=0.3) nor age (Beta=0.04; t=0.34; p=0.73)     were not found to 

contribute to the model.  

Domain-specific sensitivity scores 

For the verbal memory sensitivity score, two different clinical variables were found to 

significantly correlate, which included: number of depressive episodes (r=0.32; p=0.01) and 

number of total episodes (r=0.28; p=0.03). The FAST total score also showed a positive 

correlation (r=0.28; p=0.009). 

Since two variables (depressive episodes and total number of episodes) that were included in 

the model as independent variables showed a strong correlation, two different models were 

tested including these variables separately. The model with best adjustment included the 

number of depressive episodes and adding age and years of education as independent variables 

did not change the final model which explained up to 12% of the variance (F=3.02; p=0.02; 

adjusted R2= 0.12), only with the previous number of depressive episodes (Beta=0.308 t=2.06; 

p=0.04) as a significant variable. 

Regarding the attention and processing speed sensitivity domain, five variables were found to  

significantly correlate with this domain, which included: age (r=0.25; p=0.04), HAM-D total score  

(r=0.31; p=0.04), number of previous hospitalizations (r=-0.23; p=0.04),  number of depressive 

episodes (r=0.37; p=0.002), number of total episodes (r=0.33; p=0.01) and FAST total score 

(r=0.45; p<0.01). We also added years of education to take into account the potential influence 

of this variable.  Once again, two different models were tested including separately the variables 

that highly correlated (depressive episodes and total number of episodes). However, in this case, 

the model with best adjustment included the total number of episodes, explaining up to 25.6% 
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of the variance (F=3.53; adjusted R2= 0.256; p=0.007). This model comprised a total of six 

variables (FAST total score, number of previous hospitalizations, HAM-D total score, age, 

number of previous episodes and years of education), but only two of them were found to be 

significant:  FAST total score (Beta=0.38; t=2.12; p=0.04) and number of previous hospitalizations 

(Beta=-0.34; t= -2.47; p=0.018).  

Finally, the working memory and executive functions sensitivity domain only correlated with 

premorbid IQ (r=0.27; p=0.01). Even though the model was significant, it only explained up to 

6% of the observed variance (F=6.22; adjusted r2=0.061; p=0.015), being the estimated 

premorbid IQ the only variable in the model (Beta= 0.26; t=2.49; p= 0.015). When adding years 

and years of education, this variable was no longer significant and became a trend (Beta=0.33; 

t=1.97; p=0.055). Table 3 displays the main contributing variables to each of the sensitivity 

domains assessed.  

 

    <<Insert table 3 about here>> 

Discussion 

To the best of our knowledge, this is the first study to replicate the methodology described by 

Miskowiak and colleagues (2016) in assessing the variables associated with the discrepancy 

between cognitive performance and subjective complaints in a sample of euthymic patients with 

BD.  However, our results differ from those reported in the original study. For example, 

concerning the global sensitivity score, we found that higher number of previous hospitalizations 

were associated with more stoicism, whereas a greater number of previous depressive episodes 

and higher scores in the FAST were associated with more sensitivity. In contrast, Miskowiak et 

al., (2016) reported that male gender, more mood symptoms (both depressive and hypomanic), 

bipolar subtype II and more hospitalizations were associated with more sensitivity. 

Consequently, the number of previous hospitalizations is the only common variable in both 

studies, but our results are in the opposite direction. It is worth noting that we also observed 

the same variable  to be associated with more stoicism in the attention/processing domain. In 

this context, patients with a higher number of hospitalizations may have a more severe form  of 

the  illness compared to those with fewer hospitalizations. For instance, the presence of 

psychotic symptoms has been linked to higher number of hospitalizations (Belteczki et al., 2018). 

Although, in our model, the variable of lifetime psychotic symptoms did not achieve statistical 

significance, the number of previous hospitalizations could be viewed as an indirect measure of 
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illness severity.  In this regard, it is plausible that stoicism might represent a specific group of BD 

patients with a more severe illness course and poor insight, akin to people within the 

schizophrenia spectrum.  

The number of previous depressive episodes may also be a key variable in explaining the 

discrepancy between objective and subjective cognition in euthymic patients with BD, as it was 

associated with increased sensitivity in both the global model and the verbal memory domain. 

This suggests that patients with higher number of previous depressive episodes are  more likely 

to overreport cognitive dysfunction in general and may also they might report more difficulties 

in retrieving and encoding information. These findings align with a recent publication that 

indicated that previous number of depressive episodes, along with other clinical variables, was 

associated with increased cognitive complaints (Grover et al., 2023). In accordance with this, our 

present results suggest that patients with more depressive episodes tend to exhibit a more 

pessimistic outlook with an increased self-criticism, which may influence their perceptions of 

cognitive abilities and ultimately contribute to the discrepancy between objective performance 

and subjective complaints. Furthermore, previous literature also suggests that patients’ insight 

into their own cognitive abilities depends on several factors, including metacognitive capacity 

and severity of mood symptoms. Therefore, it could reflect a negative bias in patients’ 

perception of their cognitive abilities (Miskowiak et al., 2016).  

Functional outcome also appears to be a relevant variable that contributes to explaining the 

discrepancy between the subjective experience and objective cognitive dysfunction, both in the 

global sensitivity and in the attention and processing speed domain. In both models, this variable 

displayed a positive correlation,  indicating that patients with poorer functioning were more 

sensitive. However, it is likely that those patients experiencing greater difficulties in 

interpersonal relationships, occupational functioning and autonomy (areas assessed in the FAST 

scale) also reported more cognitive complaints or even attributed their challenges in performing 

activities of daily living are a result of memory deficits, attention lapses,  or  difficulties in 

planning and organizing. In this regard, some studies have already highlighted that patients  with 

more subjective complaints also exhibit poorer psychosocial functioning (Grover et al., 2023; 

Martínez-Arán et al., 2005).  Nevertheless, the cross-sectional nature of the present study does 

not allow us to draw any causal relationships. We cannot determine whether “sensitive”  

patients are more aware of their difficulties in daily life and, as a result,  report more subjective 

complaints, or if it is  the other way around.   
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Estimated premorbid IQ appeared to be a relevant variable in the working memory and 

executive domain. However, after adding other variables such as age and years of education, 

this variable became a trend. In fact, among all the models presented in this study, this one is 

the weakest. We wonder If this might be related to the “artificial” grouping of the objective 

neuropsychological tests and the corresponding self-reported items in the COBRA (table 1). 

Although we used the same classification as in the original article (Miskowiak et al., 2016), it is 

a theoretical proposal based on clinical expertise that is not without limitations. Other studies 

may use different approaches based on empirical data (e.g.,  Principal Component Analysis) that 

could potentially enhance the clustering and pairing between objective neuropsychological tests 

and self-reported items in the COBRA.  

Finally, years of education significantly contributed to the global sensitivity domain, indicating 

that patients with more years of education tended to overreport subjective cognitive deficits in 

general.  Years of education is another important variable identified by some authors as a key 

component of cognitive reserve (Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021). 

Therefore, it could be hypothesized that patients with more years of education (and higher 

cognitive reserve) are more sensitive and aware of cognitive skill decline.  These findings are 

congruent with previous studies showing that euthymic BD patients, even with intact cognitive 

function, can still experience daily cognitive and psychosocial difficulties (Lima et al., 2019). In 

this sense, it is suggested that a person might experience cognitive complaints such as 

concentration problems and memory lapses during work, even when the neuropsychological 

performance is adequate. One potential explanation for the subjective–objective discrepancy is 

that subjective measures may better capture patients’ decline in cognitive capacity from supra-

normal premorbid levels than objective tests, which rely on comparisons with normative groups 

(Lima et al., 2018; Miskowiak et al., 2016). Another explanation that might help to understand 

overreporting  of cognitive subjective deficits could be related to the insensitivity of traditional 

neuropsychological tests in detecting subtle changes in cognition. In fact, it has been observed 

that some patients with BD do not exhibit cognitive impairment when assessed with traditional 

tests, but they do when they are evaluated with more ecologically valid tests  that closely 

resemble everyday life activities (Torralva et al., 2012). If this were the case, patients may not 

be overreporting their deficits; they might be noticing a subjective cognitive decline that 

neuropsychological tests with lower ecological validity are unable to detect.  

The present results could also be interpreted in light of  the cognitive reserve; in this regard, 

premorbid IQ has been identified as one of the key components of  the cognitive reserve 

(Amoretti et al., 2019; Amoretti and Ramos-Quiroga, 2021) and some studies have also 
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identified a close relationship between cognitive reserve and executive functions (Cotrena et al., 

2021, 2020), hence it could be hypothesized that patients with higher premorbid IQ (and  higher 

cognitive reserve) might be more sensitive and aware to the loss of faculties in this specific 

domain.  

At this point, it is important to analyze why the present results differ significantly compared to 

the report by  Miskowiak and colleagues,  even though we used the  same method.  Firstly, the 

sample we analyzed consisted of euthymic patients, whereas Miskowiak and colleagues’ sample  

included more heterogeneous patients with a greater presence subsyndromal symptoms. In line 

with this, Miskowiak and colleagues found a significant effect of the subsyndromal depressive 

symptoms (HAM-D) in the global sensitivity. In our sample, HAM-D correlated with global 

sensitivity but it did not reach significance when included in the regression model. This could be 

partially explained by the low mean in the HAM-D scores (=5.2 + 2.9) in our sample. Secondly, 

we introduced not only the assessment of demographic and clinical variables but also a measure 

of functioning, broadening the study of factors that could potentially explain the discrepancy 

between objective performance and subjective complaints. Our results indicate that 

functioning,  along with certain clinical variables, may partially explain the discrepancy found in 

the global sensitivity score and in the attention and processing speed domain.  Our sample also 

differed in several variables that should be noted: we included fewer patients with BD type II, 

patients were older, more chronic (with more years of illness), and our sample size was smaller. 

This latter limitation might restrict the ability to identify relationships that could have been 

detected with a larger sample, and it might have contributed to the fact that our models 

demonstrated reduced goodness of fit when compared to those presented in the original study 

by Miskowiak and colleagues (2016). All these differences in sample characteristics and the 

assessment of variables, in addition to the inherent the heterogeneity in BD (Burdick and Millett, 

2021), may partly account for the different results. 

Furthermore, it is important to consider some limitations of our study when interpreting the 

present results. Firstly, the cross-sectional nature of the study does not allow us to establish 

causal relationships; in fact, it cannot be ruled out that all the variables labeled as independent 

in our models may have bidirectional relationships with the dependent variables (sensitivity 

scores). Secondly, our models did not include other variables that could help to explain the 

discrepancy, such as personality variables (particularly those related to clusters including self-

expectation, self-criticism and perfectionism), cognitive reserve, type and dosage of 

pharmacological treatment (Ilzarbe and Vieta, 2023). Emotional cognition was not measured 

either(de Siqueira Rotenberg et al., 2023; Kjærstad et al., 2023; Varo et al., 2021). Further 
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longitudinal studies should assess changes between objective and subjective cognitive measures 

and variables associated with such changes over time and ultimately, determine whether the 

presence of subjective cognitive complaints precedes objective cognitive impairment in the 

future. 

Comprehending the factors contributing to the discrepancy between objective and subjective 

cognitive impairment can guide clinical assessment and the treatment of cognitive dysfunction. 

It also raises the possibility that cognitive complaints might be considered as an additional 

variable for assessing complete recovery in patients with BD.  To establish it as a cornerstone of 

recovery, a better understanding of the variables associated with subjective complaints is 

needed.  Nevertheless, self-reported cognitive tools cannot replace objective 

neuropsychological tests (Miskowiak et al., 2017), since many patients with BD face challenges 

in accurately reporting  their deficits (Martínez-Arán et al., 2005; Miskowiak et al., 2016; Rosa et 

al., 2013; Träger et al., 2017; Van Der Werf-Eldering et al., 2011). It remains unclear which 

variables might explain this inaccuracy, and the results so far are inconclusive.  Future studies 

should consider the assessing of additional variables, such as the above-mentioned cognitive 

reserve, personality tratis, insight and lifestyle variables (Van Rheenen and O’Neil, 2022).  

Additionally, investigating the stability of this discrepancy across lifespan in patients with BD 

could yield valuable insights. A separate study of the three different profiles (accurate, sensitive 

and stoic), might help in better understanding and characterizing the specific variables 

associated with each group.  
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Table 1. Match between the  neurocognitive variables and items in the COBRA to calculate sensitivity domains 

Cognitive domain Neuropsychological tests COBRA items 

Attention and processing 
speed 
 

WAIS-III Processing Speed IQ index 
Trail Making Test Part A 

5. Do you find it hard to concentrate when reading a book or a 
newspaper? 
8. Does it take you longer than normal to complete your daily tasks? 
12. Are you easily distracted? 
14. Do you get the impression that you cannot follow a conversation? 
16. Do you struggle to keep focused on a particular task for a long time? 
 

Verbal learning and memory California Verbal Learning Test (five subtests: 
total recall across trials I-V; short free and cued 
recall,  30’ delayed free and cued recall). 

1. Do you have difficulties to remember peoples’ names? 
2. Do you have difficulties to find objects of daily use (keys, glasses, 
wirst watch...? 
3. Do you find it difficult to remember situations that were important 
for you? 
4. Is it hard for you to place important events in time? 
6. Do you have problems recalling what you have read or have been 
told recently? 
10. When people remind you of a conversation or a comment you 
heard, do you get the impression that it is the first time you hear it? 
15. Have you noticed that you find it difficult to learn new information? 

 

 
Working memory and 
executive functions 

WAIS-III Working Memory  IQ index 
Wisconsin Card Sorting Test categories 
Wisconsin Card Sorting Test perseverative errors 
Trail Making Test Part B 
Phonemic fluency (F-A-S) 
Categorical fluency (animal naming) 
 
 

7. Do you have the feeling that you do not finish what you begin? 
9. Have you ever felt disoriented in the street? 
11. Is it sometimes difficult for you to find the words to express your 
ideas? 
13. Do you find it hard to do simple mental calculations? 
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Table 2. Demographical and clinical characteristics of both samples (patients (BD) and healthy 

controls (HC)) 

 BD (n=83)  HC (n=33)  

 Mean (SD) [range] Mean (SD) [range] t (p-value) 

Age  43.9 (10.4) [18-61] 40.1 (10.6) [22-60] 1.6 (0.97) 

Years of education  14.9 (3.5) [8-21] 13.3 (3.9) [6-21] 1.7 (0.08) 

Estimated Premorbid 
IQ  

110.9 (10.6) [85-
140] 

109.5 (7.7) [90-120] 0.5 (0.32) 

HAM-D  5.1 (2.9) [0-8] 1.7 (1.5) [0-4] 5.2 (<0.01) 

YMRS  1.6 (2.1) [0-6] 1.7 (1.2) [0-3] 0.6 (0.44) 

Chronicity (illness 
duration in years) 

17.2 (8.8) -  

Number of total 
episodes 

7.5 (4.3) -  

Number of depressions 4.1 (3.5) -  

Number of manias 2.1 (2.3) -  

Number of 
hospitalizations 

1.6 (1.7) -  

FAST total score 23.4 (13.3) [1-52] 4.1 (4.5) [0-20] 10.6 (<0.01) 

COBRA total score 20.6 (9.3) [3-49] 9.0 (5.7) [1-22] 8.1 (<0.01) 

 n (%) n (%) Chi -squared(p-
value) 

Gender (female) 54 (64.3) 18 (54.5) 0.95 (0.40) 

Occupation (not 
working) 

45 (53.6) 5 (15.2) 14.9 (<0.01) 

Lifetime psychotic 
symptoms (yes) 

49 (60.5) -  

Diagnosis (Bipolar I 
subtype) 

52 (65) -  

Lifetime rapid cycling 
(yes) 

8 (10.3) -  
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Table 3. Multiple linear regression analyses of predictors of global and domain-specific 

“sensitivity”. 

 

 Dependent variable 

Global 

 
Verbal 

learning and 
Memory 

 

Attention and 
processing speed 

Working 
memory and 

executive 
functions 

Independent 
variables 

 

Number of 
depressive episodes 

β=0.33; p=0.01 β =0.30; p=0.04 - - 

Number of 
hospitalizations 

β =-0.26;p=0.05 - β =-0.34; p=0.018 - 

Number of total 
episodes 

- - 
 

β = 0.15; p=0.30 
 

- 

HAM-D total score - - 
 

β = 0.01; p=0.92 
 

- 

Age - - 
β = 1.3; p=0.20 

 
- 

FAST total score β =0.29; p=0.04 β =0.89; p=0.56 
 

β = 0.38; p=0.04 
 

- 

Psychotic symptoms 
 

β =0.13; p=0.01 
- - - 

Years of education β =0.34; p=0.01    

Premorbid IQ 
- - - 

β =0.33; 
p=0.055 

 

Only the results in bold type were found to contribute significantly to the model.  
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