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Background: Cognitive complaints are frequent after COVID-19 but their clinical determinants are poorly understood. This study aimed to explore the associations of objective cognitive performances and psychological distress with cognitive complaints in COVID-19 survivors.

Materials and Methods: Patients previously hospitalized for COVID-19 in a university hospital during the first wave of COVID-19 pandemic in France were followed-up at 1 month after their admission. Cognitive complaints were self-reported and standardized instruments were used to assess neuropsychological status (Digit Symbol Substitution Test, Semantic Verbal Fluency Test, Mini Mental Status Examination) and psychological distress (Hospital Anxiety and Depression Scale, HADS). Multivariable analyses were adjusted for age, sex, admission in intensive care unit (ICU) and need for oxygen and C-reactive protein.

Results: One hundred patients (34% women, median age: 60 years [interquartile range: 49–72)] completed the neuropsychological assessment at follow-up. In multivariable analyses, cognitive complaints at 1-month were associated with greater HADS score (OR for one interquartile range: OR: 1.96, 95% CI: 1.08–3.57) and older age (OR: 1.05, 95% CI: 1.01–1.09) and, negatively, with admission in ICU (OR: 0.22, 95% CI: 0.05–0.90). In contrast, none of the objective neuropsychological test scores was significantly associated with cognitive complaints. Exploratory analysis showed that cognitive complaints were associated with both anxiety and depressive symptoms.

Discussion: These preliminary results suggest that cognitive complaints at 1 month after a hospitalization for COVID-19 are associated with psychological distress, independently of objective neuropsychological status. Anxiety and depression symptoms should be systematically screened in patients presenting with cognitive complaints after a severe COVID-19 episode.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has provoked an unprecedented health and social crisis around the world (1). This virus causes a respiratory illness named coronavirus disease 2019 (COVID-19) with classical respiratory symptoms, but also potential long-term pulmonary, cardiovascular, and neuropsychiatric complications (2). Coronaviruses such as SARS-CoV-2 are neurotropic and may also be involved in multifocal brain dysfunctions, meningitis, demyelinating encephalopathy, and strokes (3–6). One study reported that 31% of patients exhibited non-specific neuropsychiatric symptoms in the acute phase of COVID-19 infection (7), and further studies reported a range of symptoms such as anosmia, agueusia, dizziness, disorientation, and lack of attention (8–10).

Some preliminary evidence also suggests that neurocognitive sequelae might last after infection recovery, predominantly in attention, memory encoding, executive function, praxis abilities, and verbal fluency (11–14). A previous study has shown that 59% of patients had neurocognitive impairment in at least one function, 38% in immediate verbal memory and learning, 12% in delayed verbal memory, 35% in verbal fluency, and 6% in working memory (15). Beside these objective symptoms, subjective cognitive complaints seem to be among the most frequent symptoms reported by patients after virus clearance (16).

Preliminary reports generally focused on acute neurocognitive complications, but the associations between neuropsychiatric symptoms and persistent cognitive complaints after COVID-19 have been less explored (17). The association between anxiety and depression symptoms and cognitive functioning is well-established in both patients with mental disorders (18) and the general population (19). Cognitive complaints are among the core diagnostic criteria of several mental disorders, including major depressive disorder. Cognitive complaints could thus be associated with non-specific psychiatric symptoms identified after COVID-19, particularly anxiety and depressive symptoms. However, few studies simultaneously assessed anxiety and depressive symptoms and neurocognitive functioning with both subjective and objective measures among COVID 19 survivors.

In this cross-sectional study, we aimed to explore the associations between persistent cognitive complaints, objective cognitive performances (using validated tests) and symptoms of anxiety and depression. Since there are validated therapeutic interventions for both cognitive deterioration and psychological distress (12), our results could have immediate clinical implications by identifying potential clinical targets requiring early interventions.



MATERIALS AND METHODS


Population

This study took place at the Hôpital européen Georges-Pompidou (HEGP), a French tertiary university hospital, during the first wave of the COVID-19 pandemic, between March 17th and April 29th, 2020. The study is part of The French Covid cohort study (NCT04262921) that was authorized by the French Ethics Committee (ID RCB: 2020-A00256-33). All inpatients aged 18 or more who were hospitalized at HEGP for a SARS-CoV-2 infection (according to WHO criteria) underwent a standardized clinical evaluation by a senior physician at the time of the inclusion (i.e., within the first 48 h of the hospitalization). Socio-demographic data as well as clinical and biological data were recorded at inclusion, using a standardized medical form. Clinical data included information on the initial severity of the infection such as intensive care unit (ICU) admission and the need for oxygen therapy. Biological data included the inflammatory marker C-Reactive Protein (CRP). All participants gave a written informed consent.

The patients who were discharged from hospital less than a month after the appearance of first COVID-19 symptoms were proposed a clinical follow-up at one, 3 and 6 months, either during a 1-day outpatient clinical examination or by teleconsultation. The present study used data collected during the 1-day outpatient clinical examination at 1 month.

The 1-day clinical examination included an assessment of cognitive complaints and an objective neuropsychological assessment including the Semantic Verbal Fluency Test (SVFT), the Digit Symbol Substitution Test (DSST) and the Mini Mental State Examination (MMSE). Patients also completed the Hospital Anxiety and Depression Scale (HADS) before any feedback regarding neuropsychological assessment.

Between March 17th and April 29th, 2020, 354 patients hospitalized at HEGP were included in the French Covid cohort. Among these patients, 29 were lost at follow-up because of inter-hospital transfer, 78 died and two withdrew their consent. Among the 245 patients eligible for the clinical follow-up, seven died during the follow-up, 22 withdrew their consent and 6 were not reachable. Among the 210 remaining patients who underwent the follow-up, 132 attended the 1-day follow-up examination at 1 month, including 100 who completed the neuropsychological assessment and were thus included in the present study. Table 1 displays the characteristics of the included participants.


Table 1. Participants characteristics (n = 100).
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Cognitive Complaints Assessment

Cognitive complaints were considered present if the participant gave at least one ‘yes' answer to one of the six following questions: “Do you experience the following symptoms on a regular basis? a. forgetfulness in activities of daily living (shopping, using household appliances, etc.); b. difficulty retaining new and simple information; c. difficulty remembering old memories; d. difficulty in calculating; e. difficulty with language (finding words, recognizing objects); f. difficulty in orienting oneself in the city, in the street.” These questions were the same as those used in the French population-based CONSTANCES cohort among participants aged 45–69 (20).



Neuropsychological Assessment

The SVFT assess lexico-semantic access and word search strategy (21). The SVFT requires participants to say as many words as possible from the “Animal” category in 60 s. The score is the number of correct generated words. The DSST is a subtest of the Wechsler Adult Intelligence Scale-Revised, a timed paper and pencil task that measures psychomotor speed, sustained attention and logical reasoning (22). At the top of the page, a coding matrix contains the digits 1–9, each of them paired with a symbol. Underneath, a series of digits with a blank space for sketching the symbol is presented. The participant has to match symbols with their corresponding numerical digit as fast as possible. The DSST score represents the number of correctly matched symbols in 120 s.

Since the cognitive profile of COVID-19 survivors was mostly unknown at the time the study was designed, the SVFT and the DSST were merely chosen for their sensitivity in detecting subtle cognitive impairment of several cognitive functions, which have eventually been reported to be impaired after COVID-19 (11–14): attention, working memory and executive functions. For instance, in the SVFT, the participant has to inhibit the words that he or she previously gave and to explore new categories of animals when a given category is no longer productive enough; in the DSST, the participant has to constantly shift between several subtasks, including checking his or her responses while learning new correspondences since more and more symbols are used as the task progresses. In addition, these tests are widely used, easy to implement and quick to perform.

The SFVT and DSST were performed in similar conditions by all participants, in a dedicated space at the beginning of the 1-day examination, under the supervision of nurses who were given written standardized instructions and trained by one of us (CL) prior to the study. The MMSE was performed under the supervision of the physician in charge of the medical examination. Since the MMSE is routinely performed by French medical students, the physician did not receive further training but was given written standardized instructions.



Statistical Analysis

Logistic regression models were used to examine the associations between the presence of cognitive complaints and the variables of interest. Univariable analyses were first conducted, then a multivariable logistic regression model was computed to adjust for possible confounding factors, including age, sex, and admission in ICU (as a clinical marker of the initial severity of the infection). Exploratory analyses examined the HADS anxiety and depression subscales separately. As sensitivity analyses, we computed additional logistic regression models while replacing the “admission in ICU” variable with other variables representing initial severity: need for oxygen therapy or level of CRP at admission. We used MMSE in sensitivity analyzes only because of missing data. All the analyses were performed with Stata 15.0 (StataCorp, College Station, TX).




RESULTS

Twenty-nine participants (29%) presented with cognitive complaints at 1 month after their hospitalization for COVID-19 (Table 1).

In univariable analyses, presenting with cognitive complaints was associated with higher HADS score and older age and, negatively, with admission in ICU (Table 2). Sex was not significantly associated with cognitive complaint but was retained as an adjustment variable in the multivariable models, considering its well-known associations with both anxiety and depression and severity of SARS-CoV-2 infection.


Table 2. Variables associated with cognitive complaints at 1-month follow-up in logistic regression models.
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In multivariable analyses, the association between cognitive complaints and higher HADS score persisted, with a similar odd ratio (Table 2). The other associations observed in univariable analyses also persisted. None of the objective neuropsychological test scores was significantly associated with cognitive complaints. Exploratory analyses found similar odds ratios for both the anxiety and depression subscores of the HADS. In sensitivity analyses, the observed associations and their odds ratios did not substantially change when replacing the “ICU admission” variable by another marker of severity (i.e., need for oxygen therapy or CRP level at admission) or when including the MMSE score.



DISCUSSION

This study investigated the association between psychological distress, objective neurocognitive functioning, and subjective cognitive complaints in COVID-19 survivors 1 month after their hospitalization. We found a robust association between cognitive complaints and psychological distress. This association was independent of objective neurocognitive functioning, which was not a significant predictor of cognitive complaints or psychological distress (data not shown). These results mainly suggest that anxiety and depressive symptoms should be assessed in patients with cognitive complaints after a severe episode of COVID-19, in order to accurately manage these symptoms.

We found a negative association between ICU admission and cognitive complaints. The length of stay in ICU is a risk factor of developing medical, neurocognitive and psychological complications (23). Objective cognitive disabilities (as measured with the MMSE) have also been associated with the length of stay in ICU in a case series of nine patients with COVID-19 (12). Regarding our results, we can postulate that patients who received ICU care were less concerned by subjective cognitive complaints than other potential physical sequelae (2). Interestingly, recent findings also suggest that the risk of persistent symptoms after COVID-19 is not associated with initial severity (24).

The main strength of our study is to have simultaneously assessed psychological distress, objective neuropsychological functioning and subjective cognitive complaints. Major depressive disorder is associated with objective neurocognitive deficits, and the cognitive complaints found in our sample could have been mediated by this objective cognitive impairment (18). However, our results showed that the association between psychological distress and cognitive complaints remained significant after adjustment for neurocognitive functioning assessed with well-established neuropsychological tests. Lastly, we used two tests (DSST, SVFT) that are sensitive to detect subtle changes in cognitive functioning (21, 25), contrasting with the MMSE that rather detects severe cognitive dysfunctions (26), such as those found in neurodegenerative diseases. Our study has several limitations: the monocentric recruitment, the absence of follow-up after 1 month, the absence of data on medication use or history of mental disorders. The small sample size also restricted the number of variables to be included in the models and the fact that only 28% of the patients hospitalized for COVID-19 were finally included in the study suggests that selection biases might have occurred. For instance, the exclusion of patients still hospitalized at 1 month is a significant selection bias. However, the rate of cognitive complaints in our sample (i.e., 29.0%) was strikingly similar to the rate observed in the French population-based CONSTANCES cohort with the same questions (i.e., 29.8% among 90,646 participants aged 45–69). Furthermore, although we chose the DSST and SFVT for their sensitivity at a time when the cognitive profile of COVID-19 survivors was mostly unknown, they may lack specificity in terms of the cognitive functions tested. Other simple cognitive tests could have more specifically assessed working memory or attention.



CONCLUSION

Despite the limitations of our study, and the need to be replicated, our results suggest that cognitive complaints after a severe episode of COVID-19 should be considered as potentially signaling anxiety or depression symptoms that should be searched for and managed.
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