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Article 

Cognitive Profile of SARS-CoV-2 Recovered Patients: 
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University of São Paulo; 
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Institute of Psychiatry & Department of Internal Medicine, School of Medicine at the University of São 
Paulo, São Paulo, Brazil; 

* Correspondence: alisson.neuropsi@gmail.com; Tel.: (+55 11 95364-6138) 

Abstract: Long Covid is a term used for patients who have recovered from COVID-19 but exhibit 
persistent cognitive dysfunction, including mental confusion, difficulties in attention, impairment 
in executive functions and slow movements, among other common symptoms. A study was 
conducted with 65 patients who had a positive RT-PCR diagnosis and reported symptoms of 
cognitive impairment, such as memory loss and attention difficulties after recovery. The patients 
underwent neuropsychological evaluation and completed questionnaires on cognition, mood, and 
quality of life. During the cognitive screening, 71% of the patients showed alterations, with deficits 
in visual memory (69%), language (54%), visuospatial construction (49%), verbal episodic memory 
(37%), executive functions (36%), attentional abilities (34%), and premorbid intelligence (12%). It is 
important to highlight the need for treatments and further studies to understand the long-term side 
effects of this disease. 

Keywords: memory loss; long COVID; post COVID; depression; mental confusion; COVID-19 
 

1. Introduction 

SARS-CoV-2 is the new coronavirus that caused the disease known as COVID-2019, described 
in late 2019 after cases were reported in China. By January 2023, SARS-CoV-2 was responsible for 
infecting over 753 million people worldwide, of which 746 million people survived and 6 million 800 
thousand deaths occurred, with a fatality rate of 0.90% [1]. 

Despite being able to overcome the disease, survivors are subject to the condition of Long 
COVID, which is defined as a group of more persistent symptoms that usually begin between 30 days 
and 3 months after onset in confirmed SARS-CoV-2 individuals and tends to persist for at least 2 
months (may last for more than 7 months). These symptoms cannot be better explained by an 
alternative diagnosis [2]. They affect an average of 85% of recovered patients, who present cognitive 
dysfunctions that include: mental confusion, attention difficulties, impairment in executive functions, 
slowing of movement, agnosia, among others, as the main persistent symptoms [2], [3]. In addition 
to neurological and cognitive symptoms, they may present cardiovascular, musculoskeletal, immune 
and autoimmune, gastrointestinal, dermatological, pulmonary, neuropsychiatric, among other 
alterations [4]. There is an estimate that approximately 200 million people may experience long-term 
sequelae, even those individuals who have been vaccinated [5]. 

Mental confusion and difficulty concentrating (cognitive symptoms) are more common 
symptoms than coughing (most common physical symptom) during the long course of COVID-19 
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[6]. A large number of those affected by the disease report the presence of at least one cognitive 
symptom during the initial weeks, with it persisting long term, while other symptoms such as 
memory problems are usually reported weeks later. In general, these symptoms impair the normal 
functioning of affected individuals' daily routine [7]. 

For this study, we developed two hypotheses. First, we hypothesized that the condition caused 
by Long COVID may lead to neurological syndromes, resulting in significant damage to cognitive 
functions such as memory, attention, and executive functions. Second, we hypothesized that patients 
who experienced the disease had significant losses in their physical, mental, and social capacities, 
which allowed the emergence or worsening of behavioral symptoms of depression and anxiety 
following the SARS-CoV-2 infection. 

Many studies have sought to better understand the side effects of Long Covid. However, it has 
not yet been possible to perceive a standardization of the neuropsychological assessment model used. 
Some studies only use screening tests, while others employ more complex batteries, resulting in 
different collected results. Another factor justifying this study is the limited research with the 
Brazilian population, specifically with patients who have experienced mild symptoms of Long Covid. 
This group has been less studied due to not presenting more severe symptoms of the disease. 

The present study had as primary objective to assess the current cognitive profile of patients 
affected by long COVID, by (a) examining their neurocognitive functions; (b) evaluating whether 
they showed behavioral changes related to depression and mood in the months following the disease; 
(c) examining whether the time elapsed since long COVID directly impacted these cognitive 
functions. To achieve these objectives, patients were subjected to a comprehensive 
neuropsychological evaluation that investigated various cognitive abilities and mood.  

2. Materials and Methods 

We conducted a cross-sectional observational study documenting neuropsychological effects in 
65 adults who developed Long COVID sequelae between 30 days and 3 months after confirmation of 
SARS-CoV-2 infection. Data were collected between April 2022 and April 2023. Patients diagnosed 
with COVID-19 confirmed by RT-PCR were recruited. Participants were pre-screened through an 
online platform (RedCap), where it was necessary to respond to the Long COVID Symptoms 
Assessment Questionnaire - A-PASC [8] and present any score on the cognitive symptoms list of the 
questionnaire. Upon exceeding a score of 10 in the online screening questionnaire, participants were 
invited to the Psychiatry Institute of the Clinical Hospital, Faculty of Medicine of São Paulo - HC-
FMUSP for an evaluation- by a trained physician who confirmed or ruled out a diagnosis of Long 
COVID symptoms. Subsequently, a battery of neuropsychological tests was applied to the 
participants at the same location. The assessment was performed after the participant read and signed 
the written informed consent form. 

The sample included patients aged 20 to 75 years with a positive diagnosis of COVID-19 
confirmed by RT-PCD nasal swab and the presence of cognitive symptoms between 30 days and 3 
months after infection confirmation. We excluded participants with: (1) severe neurological 
conditions such as major neurocognitive disorders, stroke, lacunar infarct, cerebral atrophy, and 
others; (2) severe psychiatric disorders such as untreated mood disorders, personality disorders, or 
psychotic disorders; (3) unstable clinical conditions; (4) less than 8 years of education; (5) use of 
medications (such as benzodiazepines and anticonvulsants) that can impair cognition; (6) 
pathological neuroimaging findings (e.g., acute or subacute lacunar or hemorrhagic stroke, and 
others); (7) a previous history of neurodegenerative and ischemic diseases and complaints of 
cognitive deficit before SARS-CoV-2 infection. The neuropsychological evaluation was performed in-
person in a single session of 1.5 to 2.5 hours. The neuropsychologist provided appropriate 
instructions for all tests. Responses were recorded in a spreadsheet for non-computerized tests. For 
each measure, scores were transformed into z-scores. 

The following variables were considered: (a) cognition: cognitive screening, estimated 
premorbid IQ, memory, language, attention, and executive functions; (b) mood: depression and 
anxiety. 
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The study was conducted at the Psychiatry Institute of the Clinical Hospital, Faculty of Medicine 
of the University of São Paulo (IPq-HC/FMUSP) and at the Institute of Psychology of USP (IP-USP) 
and was approved by the ethics committee under CAAE 52917821.1.0000.0068. 

2.1. Neuropsychological Assessment 

Tests and scales were applied to evaluate the cognitive functions of patients, including: MoCA 
to screen for dementia processes; WAT to estimate premorbid IQ; RAVLT to assess verbal memory 
and learning; Rey Complex Figure Test to evaluate perceptual activity and visual memory, in the 
copy and memory reproduction phases; Number and Letter Sequencing to assess working memory; 
Verbal Fluency Test to evaluate attention and executive functions; Naming and Visual Recognition 
Test (TENOM) to evaluate language; TEADI and TEACO to assess concentrated and divided 
attention; Five-Digit Test (FDT) to measure individual speed and efficiency, and State-Trait Anxiety 
Inventory (STAI), Quick Inventory of Depressive Symptomatology (QIDS-SR-16), Barkley Executive 
Dysfunction Rating Scale (BDEFS) to evaluate Mood and behavioral changes and possible deficits in 
executive functions, and the WHOQOL-BREF developed and recommended by the World Health 
Organization (WHO), which emphasizes individual perception and can evaluate quality of life in 
various groups and situations, regardless of educational level. 

All tests performed were corrected using the respective normative criteria of each tool. The 
MoCA test and the QIDS, STAI-Trait, STAI-State, and WHOQOL scales were evaluated and classified 
based on their overall score, while the TEACO and TEADI tests had percentiles as their criterion, and 
all other tests had their scores converted into Z-scores. Covariates associated with participants' 
neuropsychological performance, such as age, education, and gender, were also considered. 

2.2. Statistical Methods 

Statistical analysis was performed using SPSS 20.0 software (Statistical Package for the Social 
Sciences).  

According to the aim of our study, the participants were analyzed through two main variables: 
(a) long covid duration; (b) mood scales (anxiety and depression). 

We used descriptive statistics expressed in median, quartiles, and percentages to describe the 
basic characteristics of our sample and to classify the results of each cognitive test according to its 
normative table. 

The Shapiro-Wilk normality test was performed for the long covid duration and mood scales 
variables, and all had a non-normal distribution (p < 0.05). Therefore, the analyses were performed 
using Spearman's correlation. 

3. Results 

3.1. Demographic Characteristics  

The demographic and clinical characteristics of the 65 participants are presented in Table 1. The 
mean age of enrolled participants was 44.4 ± 12.45 years, with 18 (27.7%) men and 47 (72.3%) women. 
The mean time between SARS-CoV-2 infection and the onset of cognitive symptoms was 13.8 months. 

Table 1. Demographic and clinical characteristics of the study sample (n = 65). 

Demographic Characteristics 

Age (years) (mean (SD), MIN–MAX) 44.42 (12.45), 23-74 

Sex           

Female 47 (72,3%) 

Male 18 (27,7%) 

School education           

≤ 12 years 6 (9,2%) 
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> 12 years 59 (90,8%) 

Marital status           

Married 32 (49,2%) 

Single 23 (35,4%) 

Divorced 5 (7,7%) 

Widowed 5 (7,7%) 

Smoking           

Yes 6 (9,2%) 

No 55 (84,6%) 

Former smoker 4 (6,2%) 

Time of Long COVID           

Up to 6 months 13 (20,3%) 

More than 6 months 51 (79,7%) 

Clinical characteristics 

  NA ML M MS S 

Slowed thinking/mental confusion 5 (7,7%) 11 (16,9%) 16 (24,6%) 20 (30,8%) 13 (20%) 

Attention difficulties 5 (7,7%) 10 (15,4%) 25 (38,5%) 11 (16,9%) 14 (21,5%) 

Memory difficulty 5 (7,7%) 9 (13,8) 14 (21,5%) 19 (29,2%) 18 (27,7%) 

Difficulty finding words 4 (6,2%) 6 (9,2%) 17 (26,2%) 19 (29,2%) 19 (29,2%) 

Difficulty performing more than one task 
at a time 

15 (23,1%) 10 (15,4%) 21 (32,3%) 11 (16,9%) 8 (12,3%) 

Mental fatigue 7 (10,8%) 6 (9,2%) 20 (30,8%) 14 (21,5%) 18 (27,7%) 

NA: Not applicable; ML: Mild; M: Moderate; MS: Moderately severe; S: Severe. 

Among the participants, 60 (92.3%) reported complaints related to slowed thinking/mental 
confusion, attention difficulty, memory difficulty, 61 (93.8%) reported difficulty in finding words, 50 
(76.9%) reported difficulty in performing more than one task at the same time, and 58 (89.2%) 
reported the presence of mental fatigue. Additionally, 13 (20.3%) participants experienced these 
symptoms in the last 6 months, and 51 (79.7%) reported the presence of symptoms for more than 6 
months. 

3.2. Cognitive Impairments  

The detailed descriptive classification of the neuropsychological evaluation and the percentages 
of altered results for each subtest are presented in Figures 1 and 2, respectively. 

   
(a) (b) (c) 
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(d) (e) (f) 

  
(g) (h) (i) 

   
(j) (k) (l) 
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(m) (n) (o) 

  
 

(p) (q) (r) 

   
(s) (t) (u) 
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(v) (w) (x) 

   
(y) (z) (aa) 

  
 

(ab) (ac) (ad) 

Figure 1. Performance on the evaluation tests and scales presented as boxplots of scores, Z-scores or 
percentiles. Points correspond to each participant´s result, red lines to either normal/altered threshold 
or to levels of performance, according to normative values obtained for the Brazilian population: (a) 
MoCA test ; (b) WAT-Br test; (c) RAVLT - Recognition test; (d) RAVLT - Delayed recall test; (e) RAVLT 
- Immediate recall test; (f) RAVLT - Total test; (g) Rey-Osterrieth Complex Figure - Recall test; (h) 
TEACO - Sustained Attention Test; (i) TEADI - Divided Attention Test; (j) FAS - Phonemic verbal 
fluency test; (k) Semantic verbal fluency (animals) test; (l) TENON - Immediate correct answers test; 
(m) TENON - Late correct answers test; (n) BDEFS - Self Regulation of Emotion test; (o) BDEFS - Self 
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Motivation test; (p) BDEFS - Self Restraint test; (q) BDEFS - Self Organization/Problem Solving test; 
(r) BDEFS - Self Management Time test; (s) Letter-number Sequencing test; (t) FDT - Flexibility test; 
(u) FDT - Inhibition test; (v) FDT - Shifting test; (w) FDT - Choosing test; (x) FDT - Counting test; (y) 
FDT - Reading test; (z) Rey-Osterrieth Complex Figure - Copy; (aa) QIDS test; (ab) STAI - State test; 
(ac) STAI - Trait test; (ad) WHOQOL test. 

 
Figure 2. Percentage classification of altered results for each subtest of the Cognitive Screening; 
Premorbid Intelligence; Verbal Episodic Memory; Visual Memory; Attention; Language; Executive 
Functions (self-reported); Executive Functions (tasks); Visuoconstruction; and Mood. 

Results classified as below average, borderline, and low were considered as altered results. 
Therefore, in the cognitive screening, out of the 65 participants, 71% (46) presented alterations in the 
MoCA test, 12% (8) were altered in premorbid intelligence in the WAT-Br test. Regarding verbal 
episodic memory, 37% (24) presented alteration in the RAVLT - Total and RAVLT - Immediate recall 
tests; 35% (23) in RAVLT - Delayed recall and 23% (15) in RAVLT - Recognition test. Regarding visual 
memory, 69% (45) presented alterations in the Rey Complex Figure - Memory test. In the attention 
tests, 32% (20) presented alterations in the TEACO - Sustained Attention Test, and 34% (22) presented 
alterations in the TEADI - Divided Attention Test. In language ability, 54% (35) of participants 
presented impairments in the FAS - Phonemic Verbal Fluency test, 49% (32) in the Semantic Verbal 
Fluency test (animals), 43% (28) in the TENON - Late Correct Answers test, and 22% (14) in the 
TENON - Self-Regulation of Emotion test. 

Self-reported perception of executive functions, showed impairment in 8% (5) for self-regulation 
of emotion and self-restraint, 10% (6) in self-motivation, 22% (13) in self-management time, and 36% 
(21) in self-organization/problem-solving. On the other hand, in executive function tests, 12% (8) of 
participants presented alterations in the Letter-Number Sequencing test, 17% (11) in the FDT - 
Inhibition test, 22% (14) in the FDT - Choosing test, 28% (18) in the FDT - Flexibility test, 29% (19) in 
the FDT - Reading test, 31% (20) in the FDT - Shifting test, and 34% (22) in the FDT - Counting test. 
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Regarding visuoconstruction abilities, 49% (32) of participants presented alterations in the Rey 
Osterrieth Complex Figure - Copy test. 

Regarding the scales used to evaluate mood, 95% (59) of participants presented depression levels 
according to the QIDS scale, and 100% (65) of participants presented alterations in anxiety levels both 
in trait and state, according to the STAI - State and STAI - Trait scales. 

3.3. Variables Associated with Cognitive Impairments  

The correlations between the duration of Long COVID, anxiety, depression, and cognitive 
symptoms are present in Table 2. 

Table 2. Correlations between Long COVID, anxiety, depression and cognitive symptoms. 

Correlations 

 

Long 
COVID 

STAI - 
State 

STAI - 
Trait QIDS 

Cognitive 
Symptoms 

Time of Long COVID  1.000 -.300* -.152 .110 -.040 

 
 

,018 .238 .394 .753 

 65 62 62 62 65 

MoCa  -.057 -.152 .018 .019 -.145 

 .653 .239 .891 .886 .249 

 65 62 62 62 65 

WAT – Br  -.021 -.347** -.146 -.204 -.242 

 .870 .006 .258 .112 .053 

 65 62 62 62 65 

RAVLT – Total  -.206 .009 .000 .067 -.001 

 .100 .943 .998 .606 .997 

 65 62 62 62 65 

RAVLT - Immediate 
recall 

 -.080 .034 -.051 -.018 -.100 

 .526 .793 .696 .892 .429 

 65 62 62 62 65 

RAVLT - Delayed Recall  -.159 .064 .000 -.056 -.095 

 .206 .621 .999 .667 .450 

 65 62 62 62 65 

RAVLT – Recognition  -.160 -.018 .072 -.114 -.182 

 .204 .890 .578 .377 .146 

 65 62 62 62 65 

Rey-Osterrieth Complex 
Figure – Recall 

 -.127 -.123 .003 -.017 -.228 

 .312 .342 .982 .896 .068 

 65 62 62 62 65 

TEADI - Divided 
Attention Test 

 -.169 -.102 -.142 .090 -.189 

 .179 .429 .270 .486 .132 

 65 62 62 62 65 

TEACO - Sustained 
Attention Test 

 -.137 -.238 -.099 -.089 -.148 

 .276 .062 .442 .492 .240 

 65 62 62 62 65 

TENON - Immediate 
correct answers 

 -.267* -.065 .139 -.223 .075 

 .032 .616 .281 .082 .555 

 65 62 62 62 65 
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TENON - Late correct 
answers 

.270* -.042 -.214 .223 -.111 

.030 .743 .095 .082 .379

65 62 62 62 65

Semantic verbal fluency 
(animals) 

-.180 -.058 .078 -.310* -.229 

.151 .654 .545 .014 .067

65 62 62 62 65

FAS - Phonemic verbal 
fluency 

-.098 -.161 -.081 -.133 -.214

.437 .210 .529 .304 .087

65 62 62 62 65

BDEFS - Self-
Management Time 

-.123 .280* -.154 .520** .606** 

.355 .032 .244 .000 .000

59 59 59 59 59

BDEFS - Self-
Organization/Problem 

Solving 

.058 .155 -.140 .425** .562** 

.662 .242 .290 .001 .000

59 59 59 59 59

BDEFS - Self-Restraint .174 .320* .022 .362** .319* 

.187 .013 .867 .005 .014

59 59 59 59 59

BDEFS - Self-Motivation -.045 .216 -.033 .386** .297* 

.733 .100 .805 .003 .022

59 59 59 59 59

BDEFS - Self-Regulation 
of Emotion 

-.110 .284* -.063 .442** .429** 

.406 .029 .637 .000 .001

59 59 59 59 59

Letter-number 
Sequencing 

-.038 -.021 .056 -.162 -.248* 

.765 .869 .664 .209 .046

65 62 62 62 65

FDT – Reading -.102 .071 .094 .073 .165 

.418 .586 .466 .572 .189

65 62 62 62 65

FDT – Counting .009 .040 .074 .028 .208 

.943 .758 .569 .827 .096

65 62 62 62 65

FDT – Choosing .003 .185 .178 .004 .081 

.979 .151 .167 .976 .522

65 62 62 62 65

FDT – Shifting .074 .080 .248 -.068 .058 

.559 .539 .052 .599 .647

65 62 62 62 65

FDT – Inhibition .104 .146 .197 -.062 -.027 

.410 .259 .125 .633 .833

65 62 62 62 65

FDT – Flexibility .068 .059 .226 -.127 .043 

.590 .648 .078 .325 .733

65 62 62 62 65

.063 -.048 -.049 .185 -.124

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 July 2023                   doi:10.20944/preprints202307.1945.v1

https://doi.org/10.20944/preprints202307.1945.v1


11 

Rey-Osterrieth Complex 
Figure - Copy 

.617 .714 .706 .149 .327

65 62 62 62 65

STAI – State -.300* 1.000 -.085 .174 .154 

.018 .511 .176 .231 

62 62 62 62 62

STAI – Trait -.152 -.085 1.000 -.267* -.039 

.238 .511 .036 .762 

62 62 62 62 62

QIDS .110 .174 -.267* 1.000 .478** 

.394 .176 .036 .000 

62 62 62 62 62

*. The correlation is significant at the 0.05 level (2 extremities). **. The correlation is significant at the 0.01 level 
(2 extremities). 

As shown by the Spearman correlation coefficient, the longer the participants persisted with 
Long Covid symptoms, the slower their ability to recall object names became, demonstrating 
language impairment (ρs=-0.267, p=0.032). The association remained statistically significant even 
when controlling for the effects of sex, age, and education. On the other hand, anxiety levels tended 
to decrease (ρs=-0.300, p=0.018).  

It was also found that higher levels of anxiety are associated with lower scores in pre-morbid 
intelligence indices (ρs=-0.347, p=0.006), greater difficulty in time management (ρs=0.280, p=0.032), 
emotional regulation (ρs=0.284, p=0.029), and less self-control (ρs=0.320, p=0.013). However, the 
association did not remain statistically significant when controlling for age, sex, and education, as the 
variables of age and education were significant in explaining the outcome. The association between 
anxiety and self-control remained statistically significant even after controlling for sex, age, and 
education (p=0.037).  

The results of the depression variable indicate that higher levels of depression are associated 
with lower performance in semantic verbal fluency (ρs=-0.310, p=0.014). It was also found that higher 
levels of depression are associated with more difficulty in time management (ρs=0.520, p<0.0001), 
problem-solving/organization (ρs=0.425, p=0.001), self-control (ρs=0.362, p=0.005), maintaining 
motivation (ρs=0.386, p=0.003), and emotional regulation (ρs=0.442, p<0.0001). For all of these 
correlations, the association remained statistically significant even when controlling for the effects of 
sex and education, although age also significantly influenced the association.  

In addition, the greater the cognitive impairment due to time of long COVID sequelae, the higher 
the level of depression (ρs=,478, p<,0001), the greater the reported difficulty in executive functions 
such as time management (ρs=,606, p<,0001), ability to organize and solve problems (ρs=,562, 
p<,0001), self-control (ρs=,319, p=,014), motivation (ρs=,297, p=,022), emotion regulation (ρs=,429, 
p=,001), and worse the result in the sequence of numbers and letters test (ρs=-,248, p=,046). All of 
these associations remained statistically significant even when controlling for the effects of sex, age, 
and education. 

Finally, it was also possible to observe a weak but significant negative correlation (ρs=-0.267, 
p=0.036) between the depression index and trait anxiety. This result indicates that higher values of 
the depression index are associated with lower values of trait anxiety index. 

4. Discussion

The present study examined cognitive functions based on objective testing and self-reported 
symptoms in 65 participants at an average of 13.8 months after COVID-19 infection. The cognitive 
results indicate that 71% of participants had changes in cognitive screening, a finding that is 
consistent with other reports in which the same screening tool was used [9], [10] a tool that was used 
as the main mechanism of evaluation in initial studies on Long COVID and cognition. The most 
impaired cognitive function was visual memory, with a total of 69% of participants showing at least 
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mild changes, followed by language with 54%, visuospatial abilities with 49% [11], [12], verbal 
episodic memory with 37% [13], executive functions with 34%, consistent with other findings [10], 
[12], [14]–[18], and 34% showing dysfunction in attention. In terms of premorbid intelligence, only 
12% of participants had changes, meaning that 88% of participants had preserved cognitive abilities 
before Long COVID symptoms. 

Many studies have used few tools for neuropsychological evaluation or simply used screening 
tests to consider the results [20]–[25], which implies that their conclusions were based on a superficial 
assessment [5], [6], [26]. To avoid this problem, we conducted a thorough analysis of the tools that 
would best meet our objectives and for this reason we used a more comprehensive assessment 
battery, as can be found in other studies [6], [12], [27]–[32].  

These reports were mainly explained by the level of depression, which was observed in 95% of 
the evaluated participants. In total, 100% of participants presented at least mild changes in anxiety 
levels related to trait and state. These results agree with studies that show considerable alterations in 
memory and mood disorders 

The reported problems with executive functions were mainly explained by the level of 
depression, which was observed in 95% of the evaluated participants. In total, 100% of participants 
presented at least mild changes in anxiety levels related to trait and state. These results are consistent 
with studies that show considerable alterations in memory and mood disorders [12], [20], [29], [33].  

The linear regression analysis of cognitive symptoms assessed by the neuropsychological test 
battery showed significant consistency with the level of depression and impairments in executive 
functions [34], even when controlled for the effects of sex, age, and education. This demonstrates that 
participants' perception of their cognitive limitations is consistent with the reality of the evaluation 
results [29]. These data also suggest that people with depression are an important risk group for 
impairments in executive functions when presenting Long COVID symptoms [12], [18], [35]. 

With the exception of processing speed, the duration of Long COVID did not show a strong 
correlation with the results of the other cognitive abilities assessed in neuropsychological tests. Age, 
education, and mood were important predictors of the presented outcomes, as demonstrated in Table 
2 of correlations. 

The present study shows that there is no strong correlation between the duration of long COVID 
symptoms and cognitive impairments. When searching for these answers in other studies, we could 
see different correlations: some point to the possibility of worsening symptoms [36], while others 
indicate an improvement of symptoms over time [18], [37], [38].  

When we seek to compare the results of this study with previous studies, we realize a difficulty 
since many of the selected tests are not applicable in the reality of the Brazilian population. We also 
notice differences in the criteria for defining impaired functions, the severity of the condition, and 
the length of long COVID. 

This study aimed to evaluate patients with mild cognitive impairment (without the need for 
hospitalization due to COVID), and the results presented here are consistent with other studies that 
have reported significant alterations in asymptomatic patients [12], [39], [40]. 

In general, we can also consider other independent variables such as age and education as 
important factors for the cognitive impairment reported in the results of this study. 

We acknowledge that our study had some limitations. First, we did not compare our sample 
with a healthy control group of individuals without COVID-19 or cognitive complaints. This absence 
of a COVID-19 free group to serve as a control group is due to the difficulty in establishing the 
condition given the facts that COVID-19 is often asymptomatic. However, we used the normative 
tables of each test, considering age, education, and sex, thus supporting the validity of our results. 
Secondly, we evaluated a group of patients with mild cognitive symptoms of Long COVID, and it is 
possible that patients with more severe symptoms may present significant alterations. Nevertheless, 
our study is one of the few published that focused on the group with mild symptoms. 

This sample also had a higher level of education than the general population and consisted 
mostly of women. These characteristics may be explained by cultural issues related to access to 
medical care and/or help-seeking behaviors, which are not predominant in the male public. 
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5. Conclusions 

In conclusion, this study investigated patients with mild COVID-19 symptoms and later self-
reported and physician-diagnosed Long COVID symptoms. The results presented here corroborate 
the scientific literature that has been reporting the effect of these sequelae on cognition and mood. In 
general, they point to the need for physical, cognitive, and emotional treatment, considering that 
anxiety and depression are highly correlated with Long COVID. In addition, new studies should be 
carried out to investigate the remission time of this disease and the medium and long-term effects on 
the daily functioning and cognition of affected patients. 
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