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Charles University, Viničná 7, 128 00 Prague, Czech Republic; ashkan.latify@gmail.com
* Correspondence: flegr@cesnet.cz

Abstract: Background: The long-term consequences of COVID-19 infection are becoming
increasingly evident in recent studies. This repeated cross-sectional study aimed to explore
the long-term health and cognitive effects of COVID-19, focusing on how virus variants, vac-
cination, illness severity, and time since infection impact post-COVID-19 outcomes. Meth-
ods: We examined three cohorts of university students (N = 584) and used non-parametric
methods to assess correlations of various health and cognitive variables with SARS-CoV-2
infection, COVID-19 severity, vaccination status, time since infection, time since vacci-
nation, and virus variants. Results: Our results suggest that some health and cognitive
impairments may persist, with some even appearing to progressively worsen—particularly
fatigue in women and memory in men—up to four years post-infection. The data further
indicate that the ancestral SARS-CoV-2 variant may have the most significant long-term
impact, while the Omicron variant appears to have the least. Interestingly, the severity
of the acute illness was not correlated with the variant of SARS-CoV-2. The analysis also
revealed that individuals who contracted COVID-19 after vaccination had better health
and cognitive outcomes compared to those infected before vaccination. Conclusions: Over-
all, our results indicate that even in young individuals who predominantly experienced
only mild forms of the infection, a gradual decline in health and fitness can occur over a
span of four years post-infection. Notably, some negative trends—at least in men—only
began to stabilize or even reverse during the fourth year, whereas in women, these trends
showed no such improvement. These findings suggest that the long-term public health
impacts of COVID-19 may be more severe and affect a much broader population than is
commonly assumed.
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1. Introduction
The start of COVID-19, associated with a new coronavirus (SARS-CoV-2) found in

Wuhan, China, occurred in late 2019, resulting in a worldwide pandemic [1,2]. While the
acute effects of the virus were extensively studied in earlier phases of the pandemic, increas-
ing evidence now highlights the potential for long-term impacts even after recovery. These
impacts, commonly known as ‘long COVID’ or post-acute sequelae of SARS-CoV-2 infec-
tion, can manifest as a range of physical, neurological, and psychological symptoms [3,4].
Research has indicated that certain individuals may suffer a decrease in lung function
or develop pulmonary fibrosis following recovery from COVID-19 [5]. In this respect, a
study investigating the post-recovery results of 587,330 patients admitted to hospitals in
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the United States, of whom 257,075 had COVID-19 and 330,255 were not infected with
the virus, found that among the patients, there were 10,979 cases of heart failure within a
367-day period after discharge. COVID-19 hospitalization led to a 45% increased risk of
developing heart failure, particularly in younger patients, white individuals, and those
with a prior history of heart conditions [6]. Similarly, a recent study of healthcare workers
in Italy identified the severity of acute COVID-19, early pandemic waves (ancestral SARS-
CoV-2 and Alpha variants), and prolonged viral shedding time as significant risk factors
for long COVID-19. This study also highlighted that the prevalence of long COVID-19
decreased with subsequent infections and was lower during the Omicron wave, likely due
to increased immunity and milder strains [7].

In a community-based cross-sectional study in China, researchers presented results
for 1000 individuals who survived COVID-19 20 months after being diagnosed. These
COVID-19 survivors were recruited from the communities in Hongshan district, Wuhan
City, Hubei Province, from 12 October to 19 November 2021. The most commonly reported
symptoms were aspecific (fatigue, joint pain, hair loss, sweating, myalgia, skin rash, and
chill) (60.7%), mental (48.3%), cardio-pulmonary (39.8%), neurological (37.1%, including
cognitive impairment in 15.6% of cases), and digestive (19.1%) symptoms [8]. A meta-
analysis of 29 peer-reviewed studies and 4 preprints, published up until 20 March 2021,
encompassing a sample of 15,244 hospitalized and 9011 non-hospitalized patients, revealed
that 63.2%, 71.9%, and 45.9% of the sample exhibited at least one post-COVID-19 symp-
tom 30, 60, or 90 days after the onset of illness or hospitalization. The most prevalent
symptoms were fatigue and dyspnea. Additional reported post-COVID-19 symptoms in-
cluded cough (20–25%), anosmia (10–20%), ageusia (15–20%), and joint pain (15–20%). Time
trend analysis showed a decrease in symptom prevalence measured on day 30, followed
by an increase measured on day 60 [9]. In this respect, a recent study, which conducted an
online survey in South Korea between January and May 2022, surveyed 111 COVID-19 and
189 non-COVID-19 patients aged over 55, using tools like PRMQ, SMCQ, ISI (ISI-K), and
WHOQOL-BREF (YLP-BREF). COVID-19 significantly impacted memory, physical activity,
diet, depression, insomnia, and quality of life, but not anxiety, COVID-19 fear, or activity
participation, highlighting critical differences between the groups [10].

Post-COVID-19 symptoms also encompass cognitive impairment and mental health
deterioration. For instance, a large online survey of 4445 participants investigating the
impact of SARS-CoV-2 infection, COVID-19 severity, and vaccination on health and cogni-
tion found that both infection with and the severity of COVID-19 had negative effects on
patients’ health. Additionally, a correlation was observed between COVID-19 severity and
various cognitive functions. Specifically, the severity of COVID-19 negatively impacted
health and fatigue at the time of the study and had a significant adverse effect on intelli-
gence and negative trends with memory, precision, and performance on the Stroop test [11].
A large-scale study of 81,337 participants in Britain also reported that individuals recovered
from COVID-19, regardless of symptom presence, showed significant cognitive deficits
in domains such as reasoning, problem solving, spatial planning, and target detection
compared to controls after adjusting for various demographic and health factors. Hospital-
ized patients (N = 192) exhibited substantial deficits, as did non-hospitalized individuals
with confirmed infections (N = 326). Analysis indicated that these cognitive differences
were not pre-existing [12]. Another study, recruiting 475 participants (mean age 58.26)
who were followed 2–3 years post-hospitalization, indicated that cognitive scores were
significantly lower than expected across all domains assessed by the Montreal Cognitive
Assessment—memory, executive functioning, attention, language, visuospatial skills, and
orientation—with most participants reporting mild to severe depression, anxiety, fatigue,
or cognitive decline. Symptoms worsened over time, and severity at 6 months strongly
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predicted outcomes at 2–3 years. Occupational changes were reported by 26.9% of partic-
ipants, largely due to health issues, and were closely linked to cognitive deficits [13]. A
recent systematic review of 16 studies (from 502 retrieved) examining COVID-19’s impact
on working memory in patients without prior cognitive impairment also showed 22.5–55%
experienced acute-phase impairment, with 6.2–10% still affected at six months. Factors
influencing impairment included age, time since infection, and severity. Neuroinflamma-
tion, viral invasiveness, and brain structural changes were implicated, and concomitant
symptoms often persisted long-term [14]

The effects of COVID-19 on young individuals after recovery can also include physical,
cognitive, and psychological symptoms. Research indicates that some young subjects
experience lingering symptoms which can include fatigue, cognitive difficulties, and respi-
ratory issues even months after recovery [15]. A study of individuals from the Swedish
birth cohort BAMSE (average age: 26.5 years) investigated post-COVID-19 symptoms,
defined as those persisting for at least 2 months following confirmed infection. Altered
smell and taste were the most frequent post-COVID-19 symptoms, followed by dyspnea
and fatigue [16]. Another recent study assessing COVID-19’s effects on the physical and
mental health, fatigue, and cognitive skills of a sample of 214 students averaging 21.8 years
old showed that contracting COVID-19 was associated with a higher frequency of fatigue
reports [17]. In addition, the disease’s impact on physical health, mental well-being, fa-
tigue, and reaction time was moderated by severity. In the first 24 months following the
infection, improvements in both physical and mental well-being were observed, along with
a reduction in the frequency of errors in attention-demanding tests. However, there was
a tendency towards a decline in reaction time and fatigue. By the second year, physical
health and error rates improved, but fatigue and reaction times continued their ongoing
decline, and mental health began to deteriorate.

More importantly, a meta-analysis of 55 studies involving 1,139,299 participants pro-
vided a broader view of post-COVID-19 conditions. This study found more than two
hundred symptoms linked to this condition, with gastrointestinal issues, headaches, cough,
and fever being the most common, respectively. From these studies, 21 symptoms re-
ported in 11 studies were identified as suitable for inclusion in the meta-analysis, and their
subsequent analysis revealed significantly higher pooled estimates for symptoms such as
altered or lost smell or taste, dyspnea, fatigue, and myalgia in children and young people
who had confirmed SARS-CoV-2 infections. The meta-analysis concluded that many chil-
dren and young people experience persistent symptoms after SARS-CoV-2 infection [18].
Nonetheless, it should be noted that some studies suggest that ongoing symptoms and
impairments in post-COVID-19 conditions may be influenced by factors beyond the virus
itself, particularly psychosocial aspects of pre-existing psychological conditions [19]. For
example, a study highlighted that pre-existing psychological conditions, such as depression
and anxiety, are significant risk factors for persistent symptoms, including psychiatric and
neurological complaints, as well as reduced work ability long after COVID-19 recovery [20].

It should be noted that many earlier studies have focused on a limited time-
frame shortly after recovery from COVID-19 or overlooked the specific variant involved
(see [21–23]). Extending the duration of observation, however, allows researchers to better
track the potential long-term effects of post-COVID-19 infection on health and performance.
The current article aimed to address these gaps along with the other objectives listed below.

Aims and Scope of This Study

The primary aim of this study was to determine whether the trends observed in a
previous, smaller-scale study (which included a sample size three times smaller and covered
a shorter duration post-COVID-19 infection, specifically up to 39 months) continued into
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the fourth year after the initial illness (covering up to 54 months post-infection). The second
objective was to rule out the possibility that the observed correlations between certain
health- and performance-related variables and the time since infection were merely artifacts
of the different virus variants, which emerged in distinct waves before the start of this
study. The third aim of this study was to obtain a sufficiently large sample size to allow for
the analysis of not only the impact of COVID-19 but also the effects of vaccination against
COVID-19 and the duration since vaccination on health- and performance-related variables.
A large sample size was essential to ensure adequate representation of the unvaccinated
minority, comprising only about 5% of the student population, allowing for meaningful
comparisons between vaccinated and unvaccinated groups.

To achieve these objectives in our cross-sectional study, we conducted tests on
nearly 300 participants enrolled in an undergraduate evolutionary biology course each year
for three consecutive years, consistently during the same month (January). The same panel
of performance tests was administered, and data on current health status, details about
their COVID-19 illness, and vaccination history were collected through a consistent elec-
tronic questionnaire. The collected data were analyzed using multivariate non-parametric
methods, a choice informed by the statistical characteristics of the data. The findings,
including those that may seem counterintuitive, are discussed considering the specifics of
cross-sectional studies.

2. Materials and Methods
2.1. Study Participants

Over three consecutive years (2022, 2023, and 2024), always in the second week of
January, all students enrolled in the basic course in evolutionary biology were invited
to take part in an anonymous online study. However, it should be noted that the ques-
tionnaires were designed during the summer of 2021, and the protocol was approved by
the IRB in the fall of 2021. This timing relatively limited the scope of the questions in
accordance with the knowledge of COVID-19’s probable long-term effects available at that
time. Before beginning the survey, participants were informed about the general goals of
this study—examining specific hypotheses in evolutionary psychology and investigating
the influence of various factors on cognitive performance. We included all students who
provided their age and sex at birth, answered questions related to COVID-19 and health,
and completed at least one of the cognition tests. The questionnaire distribution method
excluded individuals who did not provide informed consent to participate in this study
by clicking the appropriate button on the electronic form, as well as students who did not
have proficiency in the Czech language.

The students were assured that their participation was voluntary and that the data
would be used solely for scientific purposes, with no means of identifying individual
participants. They were also informed that they could withdraw from this study at any
time simply by closing the survey page.

Both the examination and the subsequent survey were conducted separately on the
Qualtrics platform. After completing the exam, students were notified of their scores,
specifically the number of correct answers, and were asked to report this number in the
anonymous survey.

This study adhered to the ethical guidelines relevant to research involving human
participants. The project’s protocol, participant recruitment methods, including the scope
and generality of information provided to participants before this study, and the method
of obtaining informed consent (achieved by clicking a designated button on the screen),
received approval from the Institutional Review Board of the Faculty of Science at Charles
University (No. 2021/19).
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2.2. Questionnaires and Tests

In this survey, we assessed participants’ intelligence using the Cattell 16PF test (Variant
A, Scale B) [24]. Memory abilities, including free recall and recognition memory, were
evaluated using a modified Meili test [25,26]. Psychomotor skills, particularly reaction
time and precision, were measured using the Choice Reaction Time Test and the Stroop
Test, with both reaction time and accuracy recorded. Detailed descriptions of these tests
are available elsewhere [17]. The ‘Reading Time’ variable was calculated as the average
Z-score of the times taken to read instructions for the included tests. For each individual,
the ‘Accuracy Score’ was calculated as the mean of the Z-scores of the number of correct
answers in the four tests: Evolutionary Biology, IQ, Choice Reaction Time, and Stroop
test. The ’Reaction Time Score’ was determined as the mean Z-score of Reading Time and
reaction times recorded during the Choice Reaction Time test and Stroop test, while the
‘Memory Score’ was calculated as the mean Z-score of the two memory tests.

In the anamnestic section of the questionnaire, participants answered 21 questions
regarding their physical health. These questions addressed the frequency of conditions such
as allergies, skin disorders, cardiovascular diseases, digestive tract disorders, metabolic
disorders, common infectious diseases, orthopedic disorders, neurological disorders,
headaches, physical pains, and other chronic physical issues. Participants also provided
information on how often they had taken antibiotics in the previous three years, their
frequency of visits to a general practitioner, and the number of times they had been hospital-
ized for more than a week in the past five years. Responses to these questions were recorded
on a 6-point Likert scale ranging from ‘never’ to ‘daily or more frequently’. Additionally,
they reported the number of non-mental health medications currently prescribed by a
doctor, with options ranging from 0 to 7, where 7 indicated six or more medications. At the
start and end of the questionnaire, participants rated their current and usual physical well-
being using 6-point scales. Finally, participants were asked to estimate their life expectancy,
with six response options ranging from ‘more than 99 years’ to ‘less than 60 years’. They
also provided information on their usual blood pressure, selecting from five options (‘very
low’, ‘rather low’, ‘normal”, ‘rather high’, and ‘very high’). No participant selected ‘very
high’, so we used these responses to calculate two binary variables: low blood pressure and
high blood pressure. For the exact wording of all questions, refer to the questionnaire text
attached to the pre-registration form (https://doi.org/10.17605/OSF.IO/M5FYC, accessed
on 27 December 2024).

For health-related questions, certain responses were reversed so that higher scores con-
sistently indicated poorer health, allowing for a standardized interpretation of the results.
Then, a physical sickness index score was calculated using the mean Z-scores of all relevant
questions [27]. Similarly, a mental sickness score was derived from questions related to
nine variables, including frequencies of depression, anxiety, other mental health issues,
the number of prescribed mental health medications, and assessments of the participant’s
current and usual mental states. The latter two questions were posed at both the beginning
and end of the questionnaire.

Participants were also asked to rate the frequency of fatigue using a 6-point scale
ranging from ‘never’ to ‘daily or several times a day’, resulting in the variable Fatigue.
Additionally, the survey collected demographic and medical history data, including par-
ticipants’ age and official sex as listed on their birth certificates (with men coded as 1 and
women as 0). At the end of the questionnaire, participants were queried about their history
of SARS-CoV-2 infection. Responses to COVID-19 status were categorized as follows: ‘not
yet’, ‘no but I was in quarantine’, ‘yes, I was diagnosed with COVID-19’, ‘probably yes, but
I was not diagnosed with COVID-19’, and ‘I am waiting for the result of a diagnostic test’.

https://doi.org/10.17605/OSF.IO/M5FYC
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Those who confirmed a COVID-19 diagnosis were asked to rate the severity of their illness
on a 6-point scale, with 1 being ‘no symptoms’ and 6 being ‘I was in ICU’.

All participants provided information about their vaccination status, the date of their
most severe COVID-19 episode, and the date of their last vaccination. These dates were
used to calculate the time since the onset of COVID-19, the time since the last vaccination,
and the binary variable COVID-19 after vaccination. Based on the dates of the waves of
COVID-19 outbreaks in Czechia (see [28]) and the participants’ date of infection, the likely
variant of SARS-CoV-2 was estimated for most participants and encoded into four binary
dummy variables: ancestral SARS-CoV-2 variant, Alpha, Delta, and Omicron (for more
information on the codes see Supplementary Table S1).

2.3. Data Analysis

To mitigate potential complications arising from the irregular distribution of some
dependent variables and partly to avoid some of the issues associated with an imbalanced
dataset—with a two-to-one ratio of women to men and vaccinated individuals outnumber-
ing unvaccinated ones by more than tenfold—we employed a non-parametric multivariate
analytical method, specifically the partial Kendall correlation controlled for age, sex, and
survey year, to examine the relationships between variables related to COVID-19 (such as
infection status, severity of COVID-19 infection, time elapsed since infection, vaccination
status, time since the last vaccination, and occurrences of COVID-19 post-vaccination) and
health and cognitive performance indicators. In analyses specific to sex, only age and
survey year were controlled. The partial Kendall correlation offers several advantages that
make it particularly suitable for this study. Being an exact test, it enables precise signifi-
cance calculations even in cases where some groups contain very few observations, such as
unvaccinated men. Additionally, its ability to analyze associations between binary, ordinal,
and continuous variables simplifies the analytical process. This avoids the need for multiple
distinct methods, thereby enhancing the clarity and consistency of the results presentation.

Furthermore, the partial Kendall correlation can control for the effects of virtually any
number of covariates of various types (nominal categorical via dummy coding, ordinal as
ranks, and continuous variables directly) if a sufficiently powerful computational setup is
available. While the test is theoretically less sensitive than parametric methods due to its
reliance on variable ranks rather than raw values, it performs comparably well with real-
world biological data, which seldom adhere to a Gaussian distribution. This combination
of precision, versatility, and robust performance with non-normally distributed data makes
partial Kendall correlation an optimal choice for addressing the analytical challenges posed
by our dataset.

The correlational analysis was conducted using the Explorer v. 1.0 R script [29], leveraging
the ppcor R package v. 1.1 [30].

To correct for multiple comparisons, we applied the Benjamini–Hochberg correction
for multiple testing with a false discovery rate (FDR) set at 0.10 [31]. This correction was
performed only for the main seven variables (physical health issues, mental health issues,
fatigue, intelligence, memory, reactions, accuracy), not for post hoc tests exploring the
sources of observed associations. In addition, due to the issue of normality, we employed
the Wilcoxon rank-sum test to compare the frequency, age, and the time elapsed since
infection between men and women in the dataset. The dataset for this study is publicly
accessible on Figshare 10.6084/m9.figshare.27618876 [32].

Technical Notes: In this article, the term ‘effect’ is used in its statistical sense, refer-
ring to the difference between the true population parameter and the null hypothesis
value. Causal interpretations are only discussed in the Discussion section. Given the
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exploratory nature of a large part of this study, we also consider trends that did not reach
statistical significance.

3. Results
3.1. Descriptive Statistics

The initial dataset comprised 724 individuals, 520 women (71.8%, average age = 21.54,
SD = 2.36) and 204 men (28.2%; average age = 21.50; SD = 2.13). Among the women,
169 (36.18%) reported not having been diagnosed with COVID-19, 210 (45.0%) had a
confirmed laboratory diagnosis of COVID-19, 52 (11.1%) believed they had contracted the
virus but lacked laboratory confirmation, and 36 (7.7%) reported not having COVID-19
but were quarantined. Among the men, 61 (32.4%) reported not having been diagnosed
with COVID-19, 85 (45.2%) had a confirmed laboratory diagnosis, 19 (10.1%) believed they
had contracted the virus but lacked laboratory confirmation, and 23 (12.2%) reported not
having COVID-19 but were quarantined. No students reported awaiting test results.

From the final dataset, we excluded 52 individuals who stated they might have had
COVID-19 but lacked laboratory confirmation, 156 individuals who did not respond to
COVID-19-related questions, and 4 individuals who provided unreliable data, such as
reporting an age over 90 or giving identical responses to most questions. The final sample in-
cluded 584 participants: 415 women (49.4% COVID-19-negative, 50.6% COVID-19-positive)
and 169 men (49.7% COVID-19-negative, 50.3% COVID-19-positive). There was no signifi-
cant difference in the incidence of COVID-19 between men and women (Chi2(1) = 0.004;
p = 0.946). The ages of the women and men were similar (21.58, SD 2.36 vs. 21.51, SD 2.02;
W = 33945; p = 0.624). Similarly, there was no significant age difference between uninfected
and infected individuals (21.59, SD 1.99 vs. 21.53 SD 2.51; W = 44699; p = 0.200).

A significant majority of the students were vaccinated against COVID-19, with the last
vaccination occurring on average 12.38 months prior and at most 50.8 months prior. Among
409 women who responded to this question, 34 (8.3%) were not vaccinated; among 165 men,
only 7 (4.2%) were unvaccinated; however, this difference was not statistically signif-
icant (Chi2(1) = 2.93; p = 0.086). Of the 100 vaccinated women who had COVID-19,
29 (29.0%) contracted the virus after their last vaccination; among 49 men, this was the case
for 17 (34.7%), (Chi2(1) = 0.499; p = 0.479).

On average, women contracted COVID-19 24.39 months prior (SD = 14.32; maxi-
mum 54.58), and men 21.68 months prior (SD 13.97; maximum = 52.61). In this respect,
there was no significant difference between these two groups (W = 0.5368; p = 0.261).
Among the 282 individuals diagnosed with COVID-19, 26 (9.22%) reported ‘No symptoms’,
94 (33.33%) described it as ‘Like mild flu’, another 106 (37.58%) as ‘Like normal flu’, and
52 (18.44%) as ‘Like severe flu’; 4 (1.41%) were hospitalized. None reported being treated
in the Intensive Care Unit (ICU). The distribution of responses regarding the severity of
COVID-19 did not differ between men and women (Chi2(4) = 1.47; p = 0.831). In contrast,
the long-term impact of COVID-19 on health and performance, particularly the dynamics
of these changes over time, differed by sex (see below). Accordingly, all relevant analyses
were stratified by sex, and descriptive statistics (Table 1 and Supplementary Table S1) were
presented separately for men and women.

Table 1. Descriptive statistics of health and cognitive performance-related indices by sex.

Mean N Standard Deviation

Women Men Women Men Women Men

Physical Health Issues 0.05 −0.13 415 169 0.45 0.39
Mental Health Issues 0.08 −0.20 415 169 0.67 0.60
Fatigue 4.56 4.23 412 166 1.11 1.23
Intelligence 9.28 9.63 405 164 1.47 1.38
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Table 1. Cont.

Mean N Standard Deviation

Women Men Women Men Women Men

Memory −0.02 −0.30 413 168 1.03 0.95
Reactions 0.00 0.00 415 169 0.65 0.64
Accuracy −0.03 0.08 415 169 0.57 0.50

Except for fatigue and intelligence, other indices were calculated as mean Z-scores.

3.2. Confirmation Statistics—Associations of COVID-19-Related Variables with Health and
Cognition Issues

In the confirmatory part of the study, we aimed to test the following H0 hypotheses:

H1: Trends in health and cognitive performance impairments do not persist into the fourth year
after infection.

H2: The observed trends over time are artifacts caused by the gradual replacement of more virulent
strains with less and less virulent variants of SARS-CoV-2.

H3: There is no difference in health and cognitive performance between individuals vaccinated
before or after contracting COVID-19.

H4: Neither the health nor cognitive performance of participants changes with the time elapsed
since vaccination.

Age and especially sex significantly impacted some health- and performance-related
variables. Consequently, we used a partial Kendall correlation, controlling for age, sex,
and the survey year, to investigate the effects of COVID-19-related variables on health and
performance outcomes (Table 2). The partial correlations between health and performance
outcomes associated with different variants of SARS-CoV-2 are presented separately (Table 3).

Table 2. Correlations between health- and performance-related variables and COVID-19-related
variables controlled for age, sex, and survey year (all subjects).

Infected Course Months Since
Infection Vaccination Months Since

Vaccination
COVID-19 After

Vaccination Age Sex

Physical Health Issues 0.012 0.211 0.013 0.062 0.013 −0.012 0.012 0.163

Mental Health Issues −0.049 0.066 −0.045 0.048 −0.015 −0.025 0.036 0.162

Fatigue −0.042 0.093 0.044 0.089 0.036 −0.005 −0.005 0.097

Intelligence 0.021 −0.057 −0.071 −0.044 0.005 0.171 −0.021 −0.099

Memory 0.045 −0.010 −0.053 −0.039 −0.011 0.029 −0.055 0.111

Reactions 0.029 0.029 0.036 −0.075 0.027 −0.067 −0.009 0.020

Accuracy 0.001 −0.082 −0.025 −0.015 0.051 0.194 −0.053 −0.096

p-values

Physical Health Issues 0.655 0.000 0.769 0.026 0.707 0.828 0.672 0.000

Mental Health Issues 0.079 0.101 0.298 0.084 0.670 0.653 0.191 0.000

Fatigue 0.128 0.021 0.313 0.002 0.314 0.931 0.846 0.001

Intelligence 0.451 0.161 0.106 0.122 0.887 0.002 0.451 0.000

Memory 0.108 0.809 0.227 0.167 0.757 0.612 0.048 0.000

Reactions 0.302 0.473 0.411 0.007 0.444 0.230 0.744 0.467

Accuracy 0.973 0.041 0.566 0.587 0.145 0.001 0.057 0.001

Significant correlations (Kendall Tau) are presented in bold. The p-values that were significant after the application
of the Benjamini–Hochberg correction for multiple testing (with FDR set at 0.1) are underlined.
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Table 3. Correlations between health- and performance-related variables and SARS-CoV-2 variants
controlled for age, sex, and survey year (all subjects).

Ancestral Alpha Delta Omicron

Physical Health Issues 0.050 −0.024 0.001 −0.029

Mental Health Issues −0.051 0.018 −0.023 0.052

Fatigue 0.126 −0.103 −0.062 −0.007

Intelligence −0.099 −0.076 0.018 0.172

Memory −0.119 −0.035 0.065 0.068

Reactions 0.097 −0.095 −0.025 −0.024

Accuracy −0.023 −0.073 0.010 0.075

p-values

Physical Health Issues 0.251 0.585 0.988 0.510

Mental Health Issues 0.245 0.675 0.601 0.237

Fatigue 0.004 0.018 0.159 0.881

Intelligence 0.024 0.083 0.676 0.000

Memory 0.007 0.428 0.141 0.119

Reactions 0.027 0.030 0.565 0.584

Accuracy 0.599 0.093 0.812 0.088
Significant correlations (Kendall Tau) are presented in bold. The p-values that were significant after the application
of the Benjamini–Hochberg correction for multiple testing (with FDR set at 0.1) are underlined.

Our analysis showed that the severity of COVID-19 was significantly associated
with worse physical health, fatigue, and a lower cognitive accuracy. After applying the
Benjamini–Hochberg (BH) correction for multiple testing, all of these associations re-
mained significant. COVID-19 vaccination was associated with poorer physical health
and increased fatigue but with improved (shorter) reaction times in vaccinated students
compared to unvaccinated ones. All of these associations remained significant even after
the BH correction. Subjects who contracted COVID-19 after receiving the vaccine showed
significantly higher intelligence and accuracy scores than those who contracted COVID-19
before receiving the vaccine. These also remained significant after the BH correction. The
analysis of the effects of virus variants revealed that the ancestral SARS-CoV-2 variant had
the most adverse effects compared to other variants. This variant correlated with lower
scores in the subjects’ intelligence and memory and higher scores in their reaction times,
which mean worse cognitive performance, and was associated with higher levels of fatigue.
These associations remained significant even after applying the BH correction. The Alpha
variant demonstrated significant negative associations with fatigue and reaction times,
indicating lower levels of fatigue and also shorter (better) reaction times compared to other
variants. The Omicron variant exhibited a significant positive association with the subjects’
intelligence scores, indicating higher intelligence scores in those infected with this variant.
The Delta variant did not have any significantly negative or positive associations with any
of these seven variables.

There were no significant associations between the seven index variables and
COVID-19 infection, the time elapsed since COVID-19 infection, or the time elapsed since
receiving COVID-19 vaccination (see Table 2). The results of separate analyses for women
and men are shown in Supplementary Tables S2–S5.

When we included the variable representing the SARS-CoV-2 variant in the model
(coded ordinally, with 1 for the earliest variant, the ancestral SARS-CoV-2 variant,
and 4 for the most recent variant, Omicron), the results remained unchanged (see
Supplementary Tables S6 and S7). This result suggests that the observed patterns of ef-
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fects and trends and the absence of trends among the predictors were not simply artifacts
caused by the replacement of more virulent variants with progressively less virulent ones
throughout the course of the pandemic.

Our analyses of the trajectories of the index variables over the time elapsed since
COVID-19 infection (almost 54 months) for all participants, and also separately for men
and women, indicated that the first-degree linear models had smaller Bayesian Information
Criterion (BIC) coefficients compared to those of higher-degree polynomial models. Accord-
ingly, the following section discusses the results based on our first-degree linear models.

The results for all participants showed a noticeable, relatively small decline in memory
performance over the time elapsed since infection. In contrast, trends of marginal improve-
ment in mental health issues, accuracy, and intelligence were observed. Fatigue showed the
largest increase over the time elapsed since infection. Marginal trends of deterioration in
reaction times and physical health were also present (see Figure 1 and Table 2). The results
of separate analyses for women and men are shown in Supplementary Figures S1 and S2
and Supplementary Tables S2–S5.
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Figure 1. Changes in health- and performance-related variables with time since COVID-19
infection—all participants. Based on the comparison of BIC values, all observed dependencies
were best approximated by a first-degree polynomial (a straight line). The shaded areas around the
lines indicate 60% confidence intervals. It should be noted that the slopes of the lines on the graph
cannot be directly compared with the (more accurate) Tau values calculated using the non-parametric
partial Kendall test, which is less sensitive to the presence of outliers and additionally controlled for
the influence of 3 confounding variables (sex, age, and year of survey).

The results of the previous study [17] suggested that the direction and rate of changes
over time varied during the first two years after infection but likely increased thereafter.
Therefore, we repeated the analyses for 111 subjects from 24 months post-infection onwards.
Figure 2 and Supplementary Tables S8–S13 show that there were negative associations
between months since infection and physical health, mental health, fatigue, intelligence,
memory, reaction times, and accuracy during the fourth year after infection in this group,
among which the correlation between intelligence and months since infection was signifi-
cant. Based on the binomial distribution, the probability of obtaining seven correlations
indicating adverse relationships out of seven would be 0.008. See Figures S3 and S4 for sep-
arate analyses of the trajectories of the seven index variables over time beyond 24 months
post-infection for women and men, respectively. When fifty-one participants who were
infected at least 36 months before this study were analyzed, the results were more com-
plex (Supplementary Tables S14 and S15). In the whole population, we saw a relative
decrease in intelligence (Tau = −0.072), and worsening of reaction times (Tau = 0.093);
however, we also saw a clear improvement in accuracy (Tau = 0.125). Analyses split
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by sex showed that in women, all health- and cognitive performance-related variables
except accuracy (Tau = 0.144) and memory (Tau = 0.038) were impaired (physical issues:
Tau = 0.077; mental issues: Tau = 0.213; fatigue: Tau = 0.083; intelligence: Tau = −0.079;
and reactions: Tau = 0.054). In contrast, in men, all changes except worsening in reaction
times (Tau = 0.350) were improvements (physical issues: Tau = −0.328; mental issues:
Tau = −0.414; fatigue: Tau = −0.159; intelligence: Tau = 0.129; memory: Tau = 0.314; and
accuracy: Tau = 0.060). It must be noted, however, that none of the trends observed
in participants infected more than three years ago were statistically significant, and only
15 participants were included in the subset of men (for the correlational analyses split by sex,
see Supplementary Tables S16 and S17 for women and S18 and S19 for men, respectively).
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Figure 2. Changes in health- and performance-related variables with time since COVID-19 beyond
24 months post-infection in all participants. For the legend, refer to Figure 1.

When we analyzed the effect of time since vaccination, as opposed to time since
COVID-19 infection, we observed rather distinct results (Figure 3). The comparison of
results in columns 3 and 5 of Table 2 shows that correlations with time since vaccination
were consistently weaker than those with time since COVID-19. In the case of accuracy and
intelligence, the correlations even shifted from negative (indicating worsening performance
over time) to positive. None of the correlations came anywhere close to the threshold for
statistical significance (that is, p < 0.05). See Figures S5 and S6 for separate analyses of the
trajectories of the seven index variables over the months following vaccination for women
and men, respectively.
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A summary of the results of the confirmatory part of this study is provided below.
We rejected hypotheses H1 and H3, but we could not reject hypotheses H2 and H4. In

other words, our data suggest the following:

(1) The deterioration of certain health and cognitive functions continues even during
the fourth year after COVID-19. However, the direction of nonsignificant trends
in the subset of 15 men more than three years post-COVID-19 suggested that the
deterioration may stop and potentially even reverse, except for intelligence and
reaction times, at least in men.

(2) To test hypothesis H2, we also included the confounding factor ‘COVID-19 variant’
in the model. The results showed that the lack of significant correlations between
the outcome variables and the time since infection persisted, even with this fac-
tor in the model. However, all nonsignificant trends were markedly weaker when
the confounding variable of the virus variant was controlled. In several cases, the
corresponding trend even reversed direction. For example, the Tau value charac-
terizing memory decline shifted from −0.053 to 0.006, and in the case of intelli-
gence, from −0.071 to 0.012 (see Supplementary Tables S6 and S7 and compare with
Supplementary Tables S20 and S21). Thus, based on our data, we cannot refute hy-
pothesis H2, which posits that the observed nonsignificant trends (the intensification
of certain symptoms of impaired health or cognition over time since infection) are ar-
tifacts caused by the gradual replacement of more virulent strains with progressively
less virulent variants of SARS-CoV-2.

(3) Additionally, individuals who were vaccinated before contracting COVID-19 are in
better health and have better cognitive performance than those who received the
vaccination only after recovering from COVID-19.

(4) Finally, neither the health nor the cognitive performance of participants changed with
the time elapsed since vaccination.

3.3. Exploration Statistics—Association of COVID-19-Related Variables with Primary Health- and
Cognition-Related Variables

In this exploratory part of this study, we did not apply corrections for multiple testing [33].

3.3.1. All Participants

Generally, the severity of COVID-19 (course of COVID-19) showed strong, statistically
significant positive associations with worse health outcomes and lower cognitive test
performance; see Supplementary Tables S20 and S21. These included lower precision
in Stroop test performance, higher levels of allergies, skin conditions, digestive issues,
infections, neurological problems, headaches, recurrent health issues, overall physical
pain, depression, overall psychological problems, higher consumption of psychotropic
medication, higher rates of doctor visits, higher use of other types of medication, greater
antibiotic intake over the past three years, more frequent hospitalizations in the past five
years, and shorter life expectancy.

In contrast, the associations of health and performance with merely having contracted
COVID-19 were much less frequent and generally weaker and nonsignificant. Exceptions
included a significant negative association with usually feeling mentally miserable, and
positive associations with recognition memory, neurological disorders, infections, and
the frequency of antibiotic use in the past three years. The last two variables included
COVID-19 and the treatment of associated bacterial infections, making their correlation
with contracting COVID-19 inevitable. Individuals who had contracted COVID-19 reported
generally feeling mentally well.
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COVID-19 vaccination demonstrated positive associations with allergies, digestive
problems, cardiovascular issues, headaches, recurrent health problems, medication intake,
and usually feeling mentally miserable. However, it was associated with shorter (better)
simple reaction times.

Individuals who contracted COVID-19 after vaccination exhibited higher scores on the
evolutionary biology exam and better Stroop test precision. They also had higher rates of
skin conditions, elevated blood pressure, and reported a longer life expectancy compared
to those infected before vaccination.

To assess the differences in the effects of various virus variants, we studied the correla-
tions of the output variables with four dummy variables, each indicating whether a person
was infected with a specific variant (coded as 1) compared with other variants (coded
as 0). Investigating the correlations of the output variables with these dummy variables
showed that infection with the ancestral SARS-CoV-2 variant was negatively associated
with memory (it had negative associations with both free-recall memory and recognition
memory). It was also linked to higher rates of recurrent health problems. Infection with
the Alpha variant was associated with worse precision in simple reaction time tests, lower
instances of infections, higher rates of orthopedic issues, and a higher tendency to feel
mentally miserable. The Delta variant did not show significant associations with the output
variables, while the Omicron variant was linked to higher levels of depression and anxiety.

Associations between the studied output variables and the time since infection were
weak and sparse, and even weaker were corresponding associations between these variables
and time since vaccination.

Results of all analyses remained nearly the same when we also controlled for the time elapsed
since infection in addition to age, sex, and survey year (see Supplementary Tables S22 and S23),
showcasing that the associations of virus variants with health and cognition were not
confounded by this variable.

3.3.2. Women

Investigating the results for women and men separately revealed several statistically signifi-
cant associations. A comprehensive set of results is presented in Supplementary Tables S2 and S4.

In the female group, the long-term effects of COVID-19 infection were evident in
higher rates of allergies, higher susceptibility to infections, a higher number of doctor visits,
and an elevated rate of antibiotic consumption over the past three years. Conversely, they
expressed lower psychological distress, as indicated by a reduced tendency to usually
feel mentally miserable, along with higher memory and word recognition scores. More
critically, the severity of COVID-19 was associated with a greater incidence of allergies,
skin conditions, digestive issues, infections, neurological problems, and headaches. It also
correlated with more frequent physical problems, a higher number of doctor visits, and
higher rates of antibiotic use during the past three years, as well as greater medication
consumption for both mental and physical health concerns. The analysis for this group also
showed that there were negative associations between the time elapsed since infection and
both the utilization of psychotropic medications and the number of doctor visits.

COVID-19 vaccination was associated with better performance in simple reaction
times tests, higher rates of allergies, cardiovascular issues, orthopedic problems, headaches,
medication consumption, a tendency to feel mentally miserable, and shorter life expectancy
in the female group. Additionally, there was a positive correlation between the time
elapsed since COVID-19 vaccination and higher precision on the Stroop test. Those who
contracted COVID-19 after vaccination had higher scores on the evolutionary biology exam
and better precision on the Stroop test. They also reported higher rates of skin conditions,
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infections, neurological problems, and feeling physically miserable, but reported a longer
life expectancy.

We also investigated the associations between the four variants of the SARS-CoV-2
virus and the output variables. The analysis showed that infection with the ancestral SARS-
CoV-2 variant was associated with more frequent orthopedic problems, overall physical
pains, and recurrent health issues. Infection with the Alpha variant was associated with
lower simple reaction time precision, lower precision on the Stroop test, fewer skin condi-
tions, lower rates of infections, and reduced levels of medication consumption. Infection
with the Delta variant was associated with higher rates of metabolic problems but lower
levels of anxiety. And finally, infection with the Omicron variant was associated with lower
scores on the evolutionary biology exam, better performance on the Stroop test, lower
orthopedic issues, higher levels of depression, higher levels of anxiety, and higher rates of
the utilization of medication for mental issue purposes.

3.3.3. Men

Despite the small sample size of men, COVID-19 was significantly associated with
worse reading time and more frequent hospitalization over the past five years but lower
levels of medication use for mental purposes and overall less frequent other psychological
problems. More importantly, the severity of COVID-19 was associated with higher rates
of allergies, metabolic problems, recurrent health conditions, overall other physical pains,
overall other psychological problems, higher utilization of medications for mental health
purposes, a larger number of doctor visits, higher overall medication consumption, higher
incidents of hospitalization during the past five years, and worse precision on the Stroop
test. The time elapsed since infection did not show any significant correlations with the
output variables, but the time since vaccination was associated with reduced levels of
depression and lower mental distress at the time of the survey. Those who had contracted
COVID-19 after vaccination in this group had lower levels of feeling physically miserable
now than those who had contracted COVID-19 before vaccination. COVID-19 vaccination
was associated with higher rates of infections, headaches, lower incidents of hospitalizations
during the past five years, and lower blood pressure.

Investigating the effects of the four variants of the SARS-CoV-2 virus indicated that
infection with the ancestral SARS-CoV-2 variant was associated with worse performance
in both memory tests, lower orthopedic issues, and lower anxiety. Infection with Alpha
variant was associated with worse performance in the recognition memory task, shorter
reading times, higher cardiovascular problems, more orthopedic issues, more headaches,
higher rates of doctor visits, and longer life expectancies. Infection with the Delta variant
was associated with better performance in both memory tests, lower doctor visits, and
lower consumption of medications. Infection with the Omicron variant was associated
with better performance on the evolutionary biology exam, lower levels of feeling mentally
miserable now, and a negative association with low blood pressure. The aforementioned
results concerning the long-term consequences of COVID-19 infection differed from those
related to the acute phase of the illness. Supplementary Tables S6 and S7 show that no
effect of any SARS-CoV-2 variant on the reported severity of acute COVID-19 was detected.

4. Discussion
The current study employed a design and technical execution similar to our previous

research [17]. However, it differed in that the data for this study were collected from
participants of a basic-level course in evolutionary biology, which had twice the number
of students compared to the advanced course used in the previous study. This larger
student population allowed for a more robust sample size. Data collection occurred each
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time in January instead of May and spanned the years 2022, 2023, and 2024, whereas the
previous study was limited to 2022 and 2023. Additionally, the questionnaire used in
this study differed slightly from the previous one, with most changes affecting questions
unrelated to the core objectives of either study. The current study aimed to determine
whether the health and performance trends observed over 39 months post-infection in the
previous study persisted mainly in the following 12 months. Furthermore, the current
study sought to determine whether these trends were due to increasing time since infection
or merely because the time since infection closely correlated with the virus variant a person
was infected with. Lastly, the nearly threefold increase in respondents in the new study
(584 vs. 214) allowed for the analysis of the impact of vaccination, which only a small
number of students had not received (8.3% of women and 4.2% of men).

4.1. Trends in Health and Performance Post-COVID-19

The results showed that some trends reversed, with health and performance param-
eters beginning to improve, although some negative trends persisted even 51 months
post-COVID-19. This was particularly evident in the higher levels of fatigue among both
men and women. At least in men, there was a continued decline in physical health. While
previous data from a smaller dataset suggested that the direction of ongoing changes varied
over time, the new, more extensive data indicated that the trends were likely linear, as the
relevant data points were best fitted by a first-degree polynomial, a straight line. Even so,
beyond three years post-COVID-19 infection, mental health, memory, intelligence, fatigue,
reaction times, and accuracy deteriorated further; however, physical health remained rela-
tively constant. When men who had been infected more than 3 years prior were analyzed
separately, it appeared that the negative trends were finally beginning to reverse. However,
given the small number of these men (15), this result should be interpreted with caution,
and it will certainly need to be confirmed in a larger sample.

In our study, we interpreted the observed trends of performance decline over time
since infection as either a result of the gradual accumulation of the infection’s negative
effects or, alternatively, as the replacement of more virulent strains by less virulent ones
over the course of the epidemic. However, due to the design of this study, all participants
were approximately 21.5 years old. As a result, the time since infection negatively correlated
with the age at which each participant contracted COVID-19. It is therefore possible that
the poorer health and cognitive performance in individuals who had COVID-19 longer ago
could be related to the fact that they were younger at the time of infection, and their bodies,
particularly their brains, were more susceptible to the negative effects of the illness. Recent
studies in part corroborate this suggestion and warrant further research [34,35].

4.2. Impact of SARS-CoV-2 Variants

Our study confirmed that the SARS-CoV-2 variant affected the variables studied,
similar to findings by [36,37]. Similar to the study by Cegelon et al. [7], our study also
demonstrated that the ancestral SARS-CoV-2 variant had the most severe long-term con-
sequences, while the Omicron variant had the mildest. However, these studies focused
mainly on physical health variables or case fatality rates, whereas our research examined
a broader range of health and cognitive outcomes. Specifically, Torabi et al. almost exclu-
sively focused on physical health variables such as myalgia, cough, taste/smell disorder,
diarrhea, etc., and investigated the personal characteristics, symptoms, and underlying
conditions of individuals infected with different variants of SARS-CoV-2 over a period
of two years, while Xia et al. concentrated on the case fatality rates of the variants of
this virus during the epidemic periods by continents. In our study, the observed associ-
ations between the studied dependent variables and the dummy variables representing
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the different virus variants did not change when the time since infection was included as
a covariate in Kendall’s partial correlation tests, save for the removal of the effects of the
ancestral SARS-CoV-2 variant on the three variables related to intelligence, reactions, and
memory. This indicates that the observed differences are primarily driven by the specific
virus variant present at the time of infection, rather than the time elapsed since infection.
Conversely, the noticeable changes in the model outputs after controlling for the ordinal
virus variant variable suggest that the trends—namely, the weakening or intensifying of
symptoms over time since infection—could be driven by differences in the virulence levels
of the virus variants contracted at different times.

Our data do not clarify whether the more pronounced symptoms associated with the
ancestral SARS-CoV-2 variant are due to its inherent properties or the fact that, during
its spread, there was no vaccine available in the Czech Republic, leading to all patients
infected with this variant being unvaccinated. However, the absence of vaccination cannot
fully account for these differences, as most students infected with the Alpha variant also
had not been vaccinated, given that the vaccination of young, low-risk individuals in the
Czech Republic began only in the summer months of 2021, i.e., after the Alpha variant wave
had passed. This suggests that factors beyond vaccination status likely contributed to the
differences in symptoms between the ancestral SARS-CoV-2 variant and other variants. An
unexpected result of this study is that the observed differences between the virus variants
were limited to the long-term consequences of COVID-19 and had no measurable effect on
the severity of the acute phase of the illness.

When discussing the varying effects of different virus variants, it is important to
reiterate that our study was conducted on a young student population, where the illness
generally presented mildly, as evidenced by the fact that only four students (0.7%) required
hospitalization due to COVID-19. It is possible, and indeed likely, that the impact of differ-
ent virus variants on individuals in older age groups, particularly those who experienced
severe or very severe illness, would differ significantly from our observations.

4.3. Impact of Sex

We did not observe any differences in the risk of infection or the severity of COVID-19
between men and women. However, men and women differed significantly in physical
and mental health, as well as in cognition-related variables. With the exception of memory
and reaction times, women scored significantly worse on all seven focal variables (see
Supplementary Table S7). This was the primary reason for controlling for sex in the
confirmatory part of this study and for analyzing the effects of COVID-19-related variables
on health and cognition separately for men and women in the main exploratory analysis.
This approach, however, did not allow for formal testing of the effect of the interaction
between sex and COVID-19-related variables on health and performance. Nevertheless,
visual inspection of Supplementary Figures S1 and S2 suggests notable trends. Among
individuals who had recovered from COVID-19, men reported significantly better physical
and mental health immediately after infection. Over time, however, these measures showed
substantial declines. In contrast, women’s physical health remained relatively stable
throughout the observation period, while their mental health gradually improved.

Men reported lower fatigue levels than women shortly after infection, but fatigue
in men progressively worsened over time. In women, fatigue levels also worsened, but
at a faster rate, resulting in a pronounced difference between the sexes by the end of the
study period. Intelligence in men was slightly higher shortly after infection but gradually
declined, while intelligence in women showed a slight increase over time, eventually
surpassing that of men by the end of the observation period.
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Memory was markedly poorer in men immediately after infection and declined at
a much faster rate, leading to a difference between men and women that was twice as
large at the end of the study period compared to its beginning. In contrast, accuracy in
cognitive performance tests was slightly higher in men immediately post-infection and
increased markedly more over time than in women, leading to a notable advantage for men
by the end of the study. Reaction times were initially slightly better in men and gradually
worsened at a similar rate to those in women.

The most pronounced differences emerged during the fourth year post-infection.
While women continued to experience declines in health and cognitive performance (except
for memory and accuracy in cognitive tests), men showed improvement in all parameters
except reaction times. However, it is important to note that the dataset included only
15 men who had been infected more than three years prior, which limits the generalizability
of these observations.

4.4. Role of Vaccination in Health and Performance

As previously mentioned, individuals who had been vaccinated showed poorer health
outcomes in some aspects compared to unvaccinated individuals. As suggested in earlier
studies [11,17], the most probable explanation for this phenomenon is that individuals with
poorer health were more likely to opt for vaccination as a precaution during the pandemic.
This explanation is substantiated by a number of studies showing that the elderly and
those at risk held more positive attitudes towards vaccination [38,39]. In our study, we
further supported this hypothesis by finding no significant correlations between health-
and performance-related variables and the time elapsed since vaccination. Even when
nonsignificant trends were present, they were generally much weaker than those related
to the time since COVID-19 infection. It is also important to note that, in contrast to the
frequent adverse correlations with time since COVID-19, nearly all correlations with time
since vaccination were beneficial.

Our data corroborate earlier findings that the experience of having had COVID-19
has a relatively weak impact on the health status and cognitive performance of young
individuals [11,17,40]. On average, those who had been infected demonstrated slightly
better health and performed better on performance tests. The most pronounced and often
significant negative symptoms were observed in individuals previously infected with the
ancestral SARS-CoV-2 variant, while those infected with the Omicron variant showed the
least severe symptoms. However, even in our sample of young individuals, the severity
of the illness had a strong impact. The intensity of symptoms associated with worsening
health generally changed only slowly with time since COVID-19 illness (mostly showing
nonsignificant trends). Vaccinated individuals generally exhibited poorer health compared to
unvaccinated individuals. However, the difference in their health and performance did not change
significantly with time since vaccination, which does not support the existence of a causal relationship
between vaccination and poorer health. Most importantly, individuals vaccinated before contracting
COVID-19 demonstrated superior performance on cognitive tests and often exhibited significantly
(or nonsignificantly) better health parameters compared to those vaccinated after recovering from
COVID-19. Of course, the difference in health between these two subgroups (individuals
vaccinated before and after contracting COVID-19) could have existed prior to vaccination,
as high-risk individuals were prioritized for vaccination during the early phases of the
pandemic, unlike low-risk individuals. However, if this were the case, we would expect
those in worse health to have been vaccinated before, not after, contracting COVID-19.

The relatively weak impacts of having had COVID-19, as well as the observed negative
association between vaccination and health status, can be attributed to the design of this
study. Since this was an observational cross-sectional study, individuals were not randomly
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assigned to groups such as infected vs. uninfected, vaccinated vs. unvaccinated, or vacci-
nated before vs. after contracting COVID-19. Previous studies have shown that individuals
with better health were more likely to contract COVID-19, as they took fewer precautions
against infection, compared to those with chronic health issues [41,42]. Indeed, this inverse
relationship between long-term health conditions and the likelihood of contracting the
infection was statistically confirmed [11,43]. A study that separately tracked long-term and
current health statuses showed a nonsignificant negative association between prior health
issues and contracting COVID-19 and a significant positive association between contracting
COVID-19 and current health problems [11]. The same study revealed a nonsignificant
negative association between vaccination and current health issues and a significant pos-
itive association with long-term health problems. Unlike the present study, the earlier
study included 4445 individuals from a general internet population. This population was
much more age-diverse, allowing for the study of age effects. As expected, age was much
more strongly correlated with health and cognitive performance than in our highly age-
homogeneous sample. The study showed that younger individuals were more likely to
contract COVID-19 and less likely to be vaccinated compared to older individuals, who
were generally more at risk. The positive association between long-term poor health and
the willingness to get vaccinated persisted even after controlling for age, suggesting that
the reported link between vaccination willingness and age is not mediated by age itself,
but by age-related health issues.

For a precise examination of the impact of COVID-19 and vaccination on health status
and cognitive performance, data from randomized experimental studies would be neces-
sary. However, these studies are not feasible, except in rare cases, due to ethical constraints.
A potential solution is to monitor the severity of the illness, the time elapsed since infection,
and the time elapsed since vaccination, as we did in this and our previous study [17]. Ad-
ditionally, prospective observational studies can provide important information regarding
the causality of observed associations. However, prospective studies are more demanding
to conduct, require large sample sizes, and involve repeated assessments of the same
individuals before and after illness or vaccination. A prospective study conducted on
30,000 Czech internet users, of whom 5164 participated repeatedly, showed that having
COVID-19 had a strong impact on physical health (partial Tau = 0.25) and a weaker yet
still highly significant impact (partial Tau = 0.04, p < 0.001) on mental health [43]. Data
collection for this study was completed by the end of March 2021, so the study could not
assess the impact of vaccines on health status.

4.5. Strength and Limitations

The present study has several strengths and limitations. One of its main strengths,
compared to similar studies, is the rigorous implementation of all available measures
to limit selection bias and reduce distortions arising from subjective opinions on the
topic. More than 80% of course participants volunteered for this study. Given the strong
polarization within Czech society regarding the effects of COVID-19 and vaccination on
health, steps were taken to avoid potential bias stemming from participants’ personal
beliefs. For example, students were informed that this study would investigate the impact
of various ’biological factors’ on health, but they were not explicitly told that COVID-19
infection would be one of these factors. Additionally, relevant questions about COVID-19
and vaccination were placed at the end of the questionnaire, ensuring that participants
answered health-related questions and completed performance tests without being given
any indication that this study might relate to COVID-19.

However, this study also had some limitations. The first is an inherent limitation of all
cross-sectional observational studies: the observed statistical associations do not establish
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causality and cannot discern what is cause and what is effect. The basic design of our study
was a serial cross-sectional study. This design allows for the identification of statistical asso-
ciations between dependent and independent variables. However, without supplementary
information from other studies, it does not allow for conclusions about causality.

For example, the observed better health status of individuals who had experienced
COVID-19 could be explained in two ways: either that contracting COVID-19 had a
positive effect on health or that individuals in better health were less cautious in protecting
themselves from SARS-CoV-2 infection during the first year of the pandemic, prior to the
availability of vaccines, and thus were more likely to contract COVID-19. Similarly, the
observed associations between health, cognitive performance, and vaccination could be
interpreted in dramatically different ways.

To assess which interpretation of the observed associations is more plausible, we
applied the established Bradford Hill criteria for causality in epidemiology [39]. Specifically,
we focused on the following:

Strength of Association (Criterion 1): The more severe a case of COVID-19 a stu-
dent experienced, the poorer their health status and cognitive performance at the time of
the study.

Temporality (Criterion 4): Individuals exhibited better health and cognitive perfor-
mance if they were vaccinated before contracting COVID-19 compared to those vaccinated
after contracting the virus.

Plausibility (Criterion 6): It is more likely that SARS-CoV-2 infection worsens health
rather than improves it.

It is important to emphasize, however, that these criteria are merely heuristic tools.
A definitive answer to questions of causality can only be provided by experimental
studies—which, in the case of COVID-19, are not ethically feasible. Accordingly, we
have maintained a moderate tone in the causal interpretation of our findings. Furthermore,
we acknowledge that some of the purported health or performance effects associated with
long COVID may not stem solely from COVID-19-induced complications but could also
arise from other factors such as psychological issues or individual vulnerabilities to health
problems that may or may not be related to COVID-19. Nevertheless, the design of our
study and the associations identified at the sample level suggest that these effects are more
likely attributable to long COVID rather than to individual vulnerabilities unrelated to the
effects of COVID-19.

Another limitation of this study was that the assessment of participants’ health relied
on their self-reported information. To minimize the subjectivity inherent in self-assessment,
we required participants to answer 30 questions addressing specific aspects of their health
(e.g., the number of different prescription medications they were currently taking, the
number of hospitalizations lasting more than a week in the past five years, and similar
metrics). Based on their responses to these questions, we calculated indices of physical and
mental health. Cognitive performance, on the other hand, was directly measured as part of
this study.

In this study, we controlled for only three variables: age, survey year, and sex. Nat-
urally, both health and cognitive performance are influenced by numerous additional
confounding factors that were not examined or included in our statistical models. It is
important to emphasize that the population of the Czech Republic, and particularly the
participants in this study, is exceptionally homogeneous. Nearly all participants resided in
Prague, all shared a Caucasian European racial background, and all belonged to a similar
age group. They also had comparable educational qualifications as undergraduate biology
students enrolled in an elective course on evolutionary biology, likely driven by similar
motivations and interests. This high degree of homogeneity significantly minimized vari-
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ability that could introduce confounding effects. However, it simultaneously limits the
generalizability of the findings.

A further limitation was technical: the questionnaire asked participants for the date of
their last vaccination, which, along with the date of their most severe COVID-19 episode,
was used to determine the binary variable ‘COVID-19 before or after vaccination.’ In reality,
some participants with a longer time since their last COVID-19 infection than since their last
vaccination had their first vaccination before contracting COVID-19. The presence of such
misclassified individuals in the dataset likely skewed the results, specifically diminishing
the measured effects of the binary variable vaccination before COVID-19 and increasing
the risk of failing to detect an existing effect (but not risk of detecting a non-existent effect).

The questionnaire, developed in mid-2021, did not track how many times respondents
contracted COVID-19 or how many doses and types of vaccines they received. These
variables inevitably contribute to variability in the results and increase the risk of failing to
detect existing associations in statistical tests.

5. Conclusions
Our study suggests that contracting COVID-19, especially when accompanied by

severe symptoms, may negatively affect health and cognitive performance. It also indicates
that even among young individuals, who mostly experienced relatively mild cases of
COVID-19, some symptoms (such as frequent fatigue, impaired memory, and certain health
issues) could persist for up to four years. Notably, while these symptoms tend to worsen for
everyone over the first three years, they may continue to worsen in women even during the
fourth year after infection. In contrast, neither participants’ health nor cognition correlated
significantly with the time elapsed since vaccination, and nearly all nonsignificant trends
(except for the levels of fatigue) were beneficial. SARS-CoV-2 variants differ in the severity
and nature of their long-term impacts on health and cognitive performance. The ancestral
SARS-CoV-2 variant had the most severe long-term consequences, followed by the Alpha
variant, with the Delta variant showing intermediate effects. The Omicron variant had the
mildest impact on physical health and cognition, though it may have a relatively stronger
effect on mental health. These differences do not appear to be strongly related to variations
in the clinical course of the original acute illness or the time elapsed since COVID-19.
Individuals who contracted COVID-19 after being vaccinated tend to fare better in terms of
health and cognition compared to those who contracted it before vaccination. However, it
is important to emphasize that future research controlling for additional factors such as the
number of infections, antibody levels, vaccine types, the number of doses received, and
probable pre-COVID-19 infection differences among subjects can provide greater insight
into these findings.

This study also highlighted the need for caution when interpreting the results of
cross-sectional studies. The likelihood of infection and adherence to preventive measures,
including vaccination, often correlate with an individual’s overall health status and their
perception of the risks associated with the illness. As a result, observational studies may
occasionally find that unvaccinated individuals who were infected show better health in
certain parameters compared to vaccinated individuals who were not infected. Given that
randomized experimental studies are rarely ethically permissible in human medicine to
assess the impact of infection or vaccination on health, prospective case–control studies
should be prioritized. In observational studies, it is essential to consider the Bradford Hill
criteria for causality [44], a set of principles that help assess whether observed associations
are likely to be causal [45]. In particular, the dose–response criterion highlights the need to
examine correlations between health outcomes and both the severity of illness and the time
elapsed since illness or vaccination.
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Table S1- Distribution of data for the levels of ordinal variables 

Year of Surevy 2022 2023 2024     
 

 Women 159 (38.3%) 

99 

(23.9%) 

157 

(37.8%)     

 

 Men 74 (43.8%) 

39 

(23.1%) 

56 

(33.1%)     

 

COVID-19 Infection No Yes      
 

 Women 205 (49.4%) 

210 

(50.6%)      

 

 Men 84 (49.7%) 

85 

(50.3%)      

 

Course of COVID-19 1 2 3 4 5 NA  
 

 Women 17 (4.1%) 

65 

(15.7%) 

75 

(18.1%) 

40 

(9.6%) 3 (0.7%) 

215 

(51.8%)  

 

 Men 9 (5.3%) 
29 

(17.2%) 
31 

(18.3%) 
12 

(7.1%) 1 (0.6%) 
87 

(51.5%)  

 

COVID-19 Vaccination- 

Binary No Yes      

 

 Women 34 (8.3%) 
375 

(91.7%)      

 

 Men 7 (4.2%) 

158 

(95.8%)      

 

COVID-19 After Vaccination No Yes NA     
 

 Women 71 (17.1%) 
29 

(7.0%) 
315 

(75.9%)     

 

 Men 32 (18.9%) 

17 

(10.1%) 

120 

(71.0%)     

 

COVID-19 Variant 
Ancestral SARS-CoV-

2 variant Alpha Delta Omicron 
Outside 
waves NA  

 

 Women 63 (15.2%) 

19 

(4.6%) 

30 

(7.2%) 

54 

(13.0%) 3 (0.7%) 

246 

(59.3%)  

 

 Men 26 (15.4%) 9 (5.3%) 
22 

(13.0%) 
13 

(7.7%) 0 (0.00) 
99 

(58.6%)  

 

Allergies 1 2 3 4 5 6  
 

 Women 162 (39.1%) 

99 

(23.9%) 

92 

(22.2%) 

35 

(8.5%) 18 (4.3%) 8 (1.9%)  

 

 Men 86 (50.9%) 
30 

(17.8%) 
25 

(14.8%) 
15 

(8.9%) 9 (5.3%) 4 (2.4%)  

 

Skin Problems 1 2 3 4 5 6  
 

 Women 165 (40.0%) 

93 

(22.6%) 

65 

(15.8%) 

34 

(8.3%) 16 (3.9%) 

39 

(9.5%)  

 

 Men 66 (39.3%) 

38 

(22.6%) 

24 

(14.3%) 9 (5.4%) 8 (4.8%) 

23 

(13.7%)  

 

Digestive Problems 1 2 3 4 5 6  
 

 Women 99 (24.0%) 
129 

(31.3%) 
101 

(24.5%) 
55 

(13.3%) 19 (4.6%) 9 (2.2%)  

 

 Men 38 (22.5%) 

51 

(30.2%) 

58 

(34.3%) 

11 

(6.5%) 7 (4.1%) 4 (2.4%)  

 

Infection 1 2 3 4 5   
 

 Women 8 (1.9%) 
201 

(48.8%) 
190 

(46.1%) 
13 

(3.2%) 0 (0.00)   

 

 Men 4 (2.4%) 

91 

(53.8%) 

73 

(43.2%) 0 (0.00) 1 (0.6%)   

 

Doctor Visits 1 2 3 4    
 

 Women 62 (15.0%) 

234 

(56.8%) 

112 

(27.2%) 4 (1.0%)    

 

 Men 21 (12.5%) 

101 

(60.1%) 

44 

(26.2%) 2 (1.2%)    
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Cardiovascular Problems 1 2 3 4 5 6  
 

 Women 388 (93.9%) 

13 

(3.1%) 5 (1.2%) 4 (1.0%) 2 (0.5%) 1 (0.2%)  

 

 Men 161 (95.3%) 7 (4.1%) 1 (0.6%) 0 (0.00) 0 (0.00) 0 (0.00)  
 

Low Blood Pressure No Yes NA     
 

 Women 148 (35.7%)) 
197 

(47.5%) 
70 

(16.9%)     

 

 Men 89 (52.7%) 

35 

(20.7%) 

45 

(26.6%)     

 

High Blood Pressure No Yes NA     
 

 Women 148 (35.7%) 

25 

(6.0%) 

242 

(58.3%)     

 

 Men 89 (52.7%) 

18 

(10.7%) 

62 

(36.7%)     

 

Orthopedic Problems 1 2 3 4 5 6  
 

 Women 80 (19.3%) 

69 

(16.7%) 

113 

(27.3%) 

79 

(19.1%) 

45 

(10.9%) 

28 

(6.8%)  

 

 Men 48 (28.4%) 
48 

(28.4%) 
38 

(22.5%) 
16 

(9.5%) 14 (8.3%) 5 (3.0%)  

 

Metabolic Problems 1 2 3 4    
 

 Women 307 (75.1%) 

55 

(13.4%) 

26 

(6.4%) 

21 

(5.1%)    

 

 Men 138 (83.6%) 
18 

(10.9%) 6 (3.6%) 3 (1.8%)    

 

Neurologic Problems 1 2 3 4 5 6  
 

 Women 312 (75.5%) 

49 

(11.9%) 

21 

(5.1%) 

16 

(3.9%) 10 (2.4%) 5 (1.2%)  

 

 Men 139 (83.2%) 

13 

(7.8%) 7 (4.2%) 4 (2.4%) 2 (1.2%) 2 (1.2%)  

 

Headache 1 2 3 4 5 6  
 

 Women 15 (3.6%) 
31 

(7.5%) 
158 

(38.2%) 
130 

(31.4%) 
69 

(16.7%) 
11 

(2.7%)  

 

 Men 10 (6.0%) 

25 

(15.0%) 

75 

(44.9%) 

40 

(24.0%) 

17 

(10.2%) 0 (0.00)  

 

Other Pain 1 2 3 4 5 6  
 

 Women 33 (8.0%) 
72 

(17.5%) 
138 

(33.5%) 
115 

(27.9%) 38 (9.2%) 
16 

(3.9%)  

 

 Men 18 (10.8%) 

41 

(24.7%) 

53 

(31.9%) 

37 

(22.3%) 10 (6.0%) 7 (4.2%)  

 

Recurrent Problems 1 2 3 4 5 6  
 

 Women 170 (41.4%) 
89 

(21.7%) 
69 

(16.8%) 
45 

(10.9%) 21 (5.1%) 
17 

(4.1%)  

 

 Men 80 (47.9%) 

43 

(25.7%) 

18 

(10.8%) 9 (5.4%) 8 (4.8%) 9 (5.4%)  

 

Depression  1 2 3 4 5 6  
 

 Women 135 (32.7%) 

84 

(20.3%) 

84 

(20.3%) 

63 

(15.3%) 34 (8.2%) 

13 

(3.1%)  

 

 Men 64 (38.3%) 

38 

(22.8%) 

33 

(19.8%) 

23 

(13.8%) 8 (4.8%) 1 (0.6%)  

 

Anxiety  1 2 3 4 5 6  
 

 Women 47 (11.4%) 

48 

(11.7%) 

119 

(28.9%) 

88 

(21.4%) 

67 

(16.3%) 

43 

(10.4%)  

 

 Men 34 (20.4%) 
31 

(18.6%) 
46 

(27.5%) 
33 

(19.8%) 15 (9.0%) 8 (4.8%)  

 

Other Psychological Problems 1 2 3 4 5 6  
 

 Women 212 (52.2%) 

64 

(15.8%) 

60 

(14.8%) 

26 

(6.2%) 22 (5.4%) 

22 

(5.4%)  

 

 Men 96 (57.8%) 
37 

(22.3%) 
10 

(6.0%) 
14 

(8.4%) 6 (3.6%) 3 (1.8%)  
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Medication for Mental 

Purposes 1 2 3 4 5 6 7 

NA 

 Women 323 (77.8%) 

28 

(6.7%) 

11 

(2.7%) 6 (1.4%) 2 (0.5%) 1 (0.2%) 

1 

(0.2%

) 

44 

(10.6

%) 

 Men 152 (89.9%) 7 (4.1%) 1 (0.6%) 0 (0.00) 0 (0.00) 0 (0) 

 

0 

(0.00) 

9 

(5.3%

) 

Other Medication 1 2 3 4 5 6 7 
NA 

 Women 254 (61.2%) 

74 

(17.8%) 

32 

(7.7%) 9 (2.2%) 6 (1.4%) 0 (0.00) 

1 
(0.2%

) 

39 
(9.4%

) 

 Men 130 (76.9%) 
18 

(10.7%) 9 (5.3%) 2 (1.2%) 0 (0.00) 1 (0.6%) 

 

0 
(0.00) 

9 

(5.3%
) 

Antibiotics taken Past 3 Years 1 2 3 4 5 6  
 

 Women 136 (33.2%) 

101 

(24.6%) 

72 

(17.6%) 

46 

(11.2%) 19 (4.6%) 

36 

(8.8%)  

 

 Men 74 (44.3%) 
41 

(24.6%) 
26 

(15.6%) 
17 

(10.2%) 5 (3.0%) 4 (2.4%)  

 

Hospitalization Past 5 Years 1 2 3 4 5   
 

 Women 357 (87.1%) 

36 

(8.8%) 

10 

(2.4%) 3 (0.7%) 4 (0.1%)   

 

 Men 136 (81.9%) 

23 

(13.9%) 5 (3.0%) 1 (0.6%) 1 (0.6%)   

 

Life Expectancy 1 2 3 4 5 6  
 

 Women 17 (4.2%) 
54 

(13.4%) 
178 

(44.1%) 
108 

(26.7%) 26 (6.4%) 
21 

(5.2%)  

 

 Men 8 (4.8%) 

15 

(9.1%) 

71 

(43.0%) 

52 

(31.5%) 11 (6.7%) 8 (4.8%)  

 

Now Feeling Physically 

Miserable 1 2 3 4 5   

 

 Women 24 (5.9%) 

137 

(33.5%) 

134 

(32.8%) 

97 

(23.7%) 17 (4.2%)   

 

 Men 19 (11.2%) 

66 

(39.1%) 

43 

(25.4%) 

36 

(21.3%) 5 (3.0%)   

 

Now Feeling Physically 

Miserable 1 1 2 3 4 5   

 

 Women 28 (6.8%) 

122 

(29.5%) 

142 

(34.3%) 

93 

(22.5%) 29 (7.0%)   

 

 Men 21 (12.4%) 

68 

(40.2%) 

44 

(26.0%) 

30 

(17.8%) 6 (3.6%)   

 

Usually Feeling Physically 

Miserable 1 2 3 4 5   

 

 Women 40 (9.8%) 

218 

(53.6%) 

103 

(25.3%) 

40 

(9.8%) 6 (1.5%)   

 

 Men 33 (19.5%) 

100 

(59.2%) 

27 

(16.0%) 9 (5.3%) 0 (0.00)   

 

Usually Feeling Physically 

Miserable 1 1 2 3 4 5   

 

 Women 38 (9.2%) 

226 

(54.6%) 

105 

(25.4%) 

39 

(9.4%) 6 (1.4%)   

 

 Men 28 (16.6%) 

107 

(63.3%) 

24 

(14.2%) 

10 

(5.9%) 0 (0.00)   

 

Now Feeling Mentally 

Miserable 1 2 3 4 5   

 

 Women 10 (2.4%) 
61 

(14.9%) 
127 

(31.1%) 
149 

(36.4%) 
62 

(15.2%)   

 

 Men 6 (3.6%) 

41 

(24.3%) 

53 

(31.4%) 

52 

(30.8%) 

17 

(10.1%)   

 

Now Feeling Mentally 
Miserable 1 1 2 3 4 5   

 

 Women 31 (7.5%) 

98 

(23.7%) 

113 

(27.3%) 

105 

(25.4%) 

67 

(16.2%)   

 

 Men 21 (12.7%) 
58 

(35.2%) 
41 

(24.8%) 
18 

(10.9%) 
27 

(16.4%)   
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Usually Feeling Mentally 

Miserable 1 2 3 4 5   

 

 Women 26 (6.4%) 

150 

(36.9%) 

139 

(34.2%) 

73 

(17.9%) 19 (4.7%)   

 

 Men 20 (11.8%) 
80 

(47.02) 
48 

(28.4%) 
18 

(10.7%) 3 (1.8%)   

 

Now Feeling Mentally 

Miserable 1 1 2 3 4 5   

 

 Women 25 (6.0%) 
160 

(38.6%) 
142 

(34.3%) 
67 

(16.2%) 20 (4.8%)   

 

 Men 21 (12.4%) 

79 

(46.7%) 

46 

(27.2%) 

20 

(11.8%) 3 (1.8%)   
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Table S2- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- 

Women 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age 

Physical Health Issues 
0.022 0.208 -0.002 0.078 0.045 0.061 0.072 -0.058 -0.001 -0.025 0.006 

Mental Health Issues 
-0.038 0.04 -0.052 0.059 0.025 -0.02 -0.042 0.001 -0.063 0.078 0.034 

Fatigue 
0.002 0.078 0.038 0.106 0.061 0.051 0.141 -0.11 -0.108 0.019 0.013 

Intelligence 

0.024 -0.074 -0.098 -0.023 0.032 0.203 -0.149 -0.044 0.033 0.189 -0.02 

Memory 
0.065 -0.015 -0.027 -0.032 0.002 0.066 -0.089 0.006 0.003 0.049 -0.036 

Reactions 
0.044 0.027 0.045 -0.076 0.009 -0.053 0.063 -0.041 0.004 -0.057 0.01 

Accuracy 
-0.004 -0.079 -0.028 -0.006 0.072 0.265 -0.016 -0.11 0.076 0.037 -0.048 

Output Variables 

Evolutionary Biology 

Score 

-0.013 0.020 0.057 0.026 0.077 0.139 0.035 0.065 0.052 -0.120 -0.089 

Free-Recall Memory 0.088 -0.032 -0.040 0.007 -0.000 0.120 -0.045 -0.003 -0.053 0.055 -0.048 

Recognition Memory 0.083 -0.026 -0.044 -0.001 0.001 0.126 -0.058 -0.024 -0.017 0.053 -0.036 

Simple RT Duration 0.016 -0.073 0.049 -0.069 0.045 0.060 0.051 -0.037 -0.027 -0.027 0.045 

Simple RT Precision 0.000 -0.010 -0.017 -0.056 0.038 0.009 0.020 -0.232 0.084 0.062 -0.010 

Stroop Duration 0.028 0.037 0.050 -0.059 -0.015 -0.048 0.063 -0.036 0.065 -0.104 0.015 

Stroop Precision -0.023 -0.047 -0.044 0.004 0.088 0.222 0.039 -0.111 -0.044 0.061 -0.017 

Reading Time 0.007 -0.053 0.047 -0.052 -0.028 -0.053 0.042 0.018 -0.097 -0.004 -0.021 

Allergy 0.066 0.098 0.011 0.079 0.021 0.034 0.059 -0.016 -0.007 -0.018 0.014 

Skin Problem 0.026 0.183 0.011 0.035 -0.018 0.139 0.048 -0.134 0.047 0.006 -0.016 

Digestive Problem 0.013 0.171 -0.033 0.064 0.035 -0.076 0.036 0.042 -0.081 0.022 0.019 

Infection 0.153 0.217 -0.034 0.002 -0.006 0.166 0.043 -0.219 0.090 0.062 -0.047 

Cardiovascular Problem 0.032 -0.016 0.045 0.085 -0.031 -0.078 0.095 -0.079 -0.047 0.004 -0.036 

Low Blood Pressure -0.045 0.031 0.070 0.017 0.066 -0.100 0.083 0.008 -0.071 -0.043 -0.018 

High Blood Pressure -0.039 0.084 0.103 -0.001 0.118 0.161 0.009 0.100 0.069 -0.127 0.057 

Orthopedic Problem 0.027 0.005 0.057 0.066 0.053 0.002 0.102 0.092 -0.075 -0.118 0.026 

Metabolic Problem 0.052 -0.008 0.008 -0.003 0.001 0.050 -0.010 -0.047 0.108 -0.060 0.016 

Neurologic Problem 0.052 0.118 -0.045 -0.051 0.034 0.135 0.005 -0.040 0.035 0.0121 0.035 

Headache 0.010 0.138 0.0177 0.104 -0.034 0.109 0.079 -0.022 -0.030 -0.060 -0.049 

Other Pain -0.008 0.105 0.016 0.011 0.020 0.023 0.102 -0.053 0.029 -0.084 -0.064 

Recurrent Problem 0.036 0.044 0.002 0.052 0.030 0.104 0.160 -0.060 -0.093 -0.010 0.048 

Depression 0.020 0.068 -0.095 0.028 0.033 0.004 -0.077 -0.060 -0.039 0.150 0.072 

Anxiety 0.004 0.055 -0.031 0.057 0.034 0.086 0.060 -0.091 -0.122 0.120 0.034 

Other Psychological 

Problems 

-0.008 0.086 0.052 0.027 0.019 -0.012 0.084 -0.035 -0.039 -0.020 -0.008 

Medication for Mental 

Purposes 

0.003 0.167 -0.114 0.045 -0.002 -0.010 -0.107 -0.013 0.017 0.113 0.029 

Doctor Visits 0.066 0.120 -0.127 0.038 0.002 0.078 -0.071 -0.019 0.050 0.088 -0.026 

Other Medication -0.046 0.152 -0.025 0.143 0.009 0.068 0.011 -0.131 0.016 0.043 0.015 
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Antibiotic Taken Past 3 

Years 

0.083 0.100 -0.011 0.023 0.047 0.062 -0.007 -0.034 0.045 0.025 0.004 

Hospitalization Past 5 

Years 

-0.012 0.082 0.007 0.026 0.028 -0.048 0.085 -0.029 0.000 -0.063 0.015 

Life Expectancy -0.040 0.092 0.072 0.075 -0.013 -0.217 -0.001 0.058 0.033 -0.073 -0.046 

Now Feeling Physically 
Miserable 

-0.028 0.066 -0.040 0.017 0.039 0.151 -0.061 -0.014 0.015 0.054 0.048 

Usually Feeling 

Physically Miserable 

-0.047 0.035 -0.073 0.044 -0.025 0.024 -0.097 0.036 0.035 0.029 0.020 

Now Feeling Mentally 
Miserable 

0.000 0.024 -0.012 -0.004 0.027 -0.058 -0.034 0.015 -0.031 0.006 0.042 

Usually Feeling 

Mentally Miserable 

-0.090 0.036 -0.084 0.075 -0.002 -0.055 -0.084 0.101 -0.035 0.044 0.021 

Year 0.394 0.076 0.591 -0.089 0.711 0.147 -0.165 -0.142 0.013 0.222 0.021 

Course of COVID-19 NA NA -0.034 -0.033 -0.003 0.129 0.012 -0.100 0.053 0.026 0.092 

Months since COVID 
Infection 

NA -0.034 NA 0.024 0.175 -0.390 0.467 0.033 -0.059 -0.509 -0.011 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S3- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- Women 

 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-
CoV-2 

variant 

Alpha Delta Omicron Age 

Physical Health Issues 
0.512 0.00 0.966 0.018 0.284 0.376 0.165 0.268 0.981 0.627 0.847 

Mental Health Issues 
0.243 0.403 0.321 0.077 0.551 0.77 0.419 0.979 0.224 0.137 0.306 

Fatigue 
0.95 0.104 0.461 0.001 0.153 0.458 0.007 0.035 0.038 0.719 0.701 

Intelligence 
0.472 0.125 0.061 0.498 0.457 0.003 0.005 0.407 0.534 0.00 0.538 

Memory 
0.048 0.755 0.603 0.338 0.958 0.338 0.09 0.909 0.952 0.345 0.278 

Reactions 
0.183 0.579 0.385 0.021 0.823 0.441 0.225 0.429 0.934 0.277 0.771 

Accuracy 
0.898 0.099 0.588 0.856 0.089 0.00 0.756 0.034 0.146 0.481 0.143 

Output Variables 

Evolutionary Biology 
Score 0.688 0.668 0.273 0.433 0.069 0.042 0.499 0.21 0.315 0.022 0.007 

Free-Recall Memory 
0.01 0.518 0.452 0.839 0.985 0.088 0.406 0.942 0.327 0.303 0.157 

Recognition Memory 
0.014 0.599 0.416 0.977 0.971 0.07 0.281 0.655 0.753 0.32 0.288 

Simple RT Duration 
0.609 0.123 0.341 0.035 0.284 0.377 0.326 0.474 0.593 0.599 0.168 

Simple RT Precision 
1 0.82 0.735 0.088 0.359 0.888 0.698 0.00 0.107 0.228 0.755 

Stroop Duration 
0.393 0.431 0.336 0.074 0.71 0.481 0.222 0.482 0.209 0.046 0.647 

Stroop Precision 
0.478 0.324 0.399 0.896 0.036 0.001 0.448 0.033 0.393 0.236 0.593 

Reading Time 
0.83 0.267 0.36 0.112 0.509 0.439 0.411 0.718 0.06 0.932 0.514 

Allergy 
0.044 0.04 0.823 0.017 0.62 0.612 0.254 0.752 0.892 0.726 0.663 

Skin Problem 
0.42 0.00 0.823 0.284 0.668 0.042 0.356 0.01 0.364 0.905 0.622 

Digestive Problem 
0.687 0.00 0.516 0.053 0.408 0.267 0.481 0.42 0.118 0.662 0.559 

Infection 
0.00 0.00 0.509 0.952 0.884 0.015 0.4 0.00 0.083 0.229 0.154 

Cardiovascular Problem 
0.319 0.726 0.381 0.01 0.456 0.253 0.066 0.128 0.363 0.927 0.273 

Low Blood Pressure 
0.207 0.55 0.218 0.641 0.153 0.18 0.141 0.879 0.209 0.45 0.618 

High Blood Pressure 
0.448 0.254 0.192 0.983 0.075 0.137 0.909 0.204 0.381 0.107 0.259 

Orthopedic Problem 
0.409 0.903 0.273 0.045 0.205 0.976 0.048 0.077 0.146 0.023 0.42 

Metabolic Problem 
0.114 0.864 0.871 0.921 0.976 0.46 0.839 0.365 0.037 0.246 0.627 

Neurologic Problem 
0.115 0.013 0.385 0.122 0.419 0.047 0.915 0.443 0.496 0.816 0.287 

Headache 
0.748 0.004 0.733 0.002 0.422 0.109 0.128 0.662 0.553 0.249 0.133 

Other Pain 
0.79 0.028 0.755 0.734 0.637 0.728 0.049 0.308 0.573 0.106 0.05 

Recurrent Problem 
0.275 0.361 0.96 0.117 0.479 0.128 0.002 0.245 0.074 0.834 0.145 

Depression 
0.533 0.151 0.067 0.386 0.429 0.946 0.139 0.248 0.454 0.004 0.028 

Anxiety 
0.9 0.244 0.548 0.083 0.417 0.205 0.242 0.079 0.019 0.02 0.291 

Other Psychological 

Problems 0.8 0.072 0.32 0.408 0.654 0.859 0.108 0.497 0.45 0.693 0.797 

Medication for Mental 
Purposes 0.915 0.001 0.037 0.198 0.948 0.886 0.051 0.808 0.747 0.038 0.394 

Doctor Visits 
0.044 0.012 0.014 0.243 0.956 0.254 0.169 0.711 0.335 0.091 0.414 
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Other Medication 
0.177 0.003 0.64 0.00 0.82 0.332 0.829 0.016 0.759 0.427 0.66 

Antibiotic Taken Past 3 
Years 0.012 0.036 0.83 0.484 0.265 0.361 0.882 0.51 0.387 0.618 0.887 

Hospitalization Past 5 

Years 0.705 0.086 0.89 0.421 0.509 0.479 0.103 0.571 0.993 0.223 0.642 

Life Expectancy 
0.227 0.055 0.163 0.026 0.75 0.002 0.971 0.26 0.52 0.162 0.164 

Now Feeling Physically 
Miserable 0.382 0.162 0.437 0.598 0.349 0.027 0.238 0.774 0.77 0.294 0.142 

Usually Feeling 

Physically Miserable 0.146 0.453 0.16 0.179 0.545 0.724 0.062 0.484 0.494 0.578 0.532 

Now Feeling Mentally 
Miserable 0.983 0.609 0.807 0.892 0.519 0.392 0.503 0.761 0.543 0.903 0.193 

Usually Feeling 

Mentally Miserable 0.006 0.44 0.104 0.023 0.959 0.417 0.105 0.051 0.498 0.396 0.518 

Year 
0.00 0.109 0.00 0.007 0.00 0.03 0.001 0.006 0.789 0.00 0.505 

Course of COVID-19 
NA NA 0.506 0.489 0.961 0.058 0.814 0.056 0.304 0.616 0.052 

Months since COVID 

Infection NA 0.506 NA 0.646 0.01 0.00 0.00 0.52 0.251 0.00 0.832 
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Table S4- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- Men 
 

Infected Course Months since 
Infection 

Vaccination Months since 
Vaccination 

Covid after 
Vaccination 

Ancestral 
SARS-

CoV-2 

variant 

Alpha Delta Omicron Age 

Physical Health Issues -0.019 0.220 0.054 0.012 -0.053 -0.069 -0.021 0.014 0.043 -0.038 0.020 

Mental Health Issues -0.075 0.108 -0.033 0.042 -0.107 0.002 -0.099 0.065 0.082 -0.033 0.036 

Fatigue -0.154 0.139 0.108 0.029 -0.021 -0.111 0.141 -0.105 0.013 -0.104 -0.053 

Intelligence 0.009 -0.007 0.034 -0.133 -0.048 0.088 0.031 -0.163 -0.006 0.113 -0.024 

Memory -0.000 -0.015 -0.123 -0.066 -0.047 -0.059 -0.166 -0.157 0.187 0.117 -0.098 

Reactions -0.003 0.028 0.008 -0.073 0.048 -0.073 0.176 -0.230 -0.070 0.067 -0.053 

Accuracy -0.00 -0.090 -0.008 -0.052 -0.006 0.048 -0.041 0.008 -0.137 0.215 -0.089 

Output Variables 

Evolutionary Biology 
Score 

-0.019 -0.007 -0.051 0.017 0.048 0.060 -0.073 0.022 -0.083 0.176 -0.130 

Free-Recall Memory -0.038 0.029 -0.134 -0.054 -0.052 -0.058 -0.216 -0.146 0.264 0.069 -0.059 

Recognition Memory -0.013 0.005 -0.109 -0.062 -0.049 -0.065 -0.177 -0.204 0.290 0.063 -0.056 

Simple RT Duration -0.011 -0.057 0.027 -0.026 0.040 -0.085 0.088 -0.051 -0.057 0.004 0.003 

Simple RT Precision 0.056 NA NA -0.007 0.061 NA NA NA NA NA 0.001 

Stroop Duration -0.013 0.044 0.010 -0.025 0.076 -0.028 0.114 -0.118 -0.071 0.047 -0.021 

Stroop Precision 0.036 -0.259 0.059 -0.067 -0.054 -0.105 0.050 0.126 -0.126 -0.019 -0.012 

Reading Time 0.103 0.085 0.005 -0.034 0.012 -0.114 0.086 -0.202 0.128 -0.090 0.037 

Allergy -0.090 0.201 0.020 0.026 0.017 0.031 0.005 0.031 0.079 -0.133 -0.064 

Skin Problem -0.006 0.119 0.003 -0.048 0.119 0.131 -0.037 0.090 0.003 -0.037 -0.054 

Digestive Problem -0.053 0.006 0.000 0.067 0.052 0.015 -0.078 0.028 0.044 0.019 0.041 

Infection -0.033 0.121 0.103 0.130 -0.048 -0.113 0.106 0.080 -0.130 -0.045 -0.078 

Cardiovascular Problem -0.036 0.089 -0.023 0.040 -0.037 0.175 -0.120 0.220 -0.104 0.086 -0.014 

Low Blood Pressure -0.056 -0.014 0.029 0.140 -0.008 -0.111 0.019 0.030 0.122 -0.221 0.006 

High Blood Pressure -0.094 -0.137 -0.093 0.097 0.052 0.158 -0.143 -0.142 0.101 0.173 0.129 

Orthopedic Problem 0.027 0.148 -0.040 -0.028 -0.046 -0.004 -0.225 0.168 0.077 0.040 0.105 

Metabolic Problem -0.010 0.199 0.083 -0.073 -0.073 -0.132 0.043 0.108 -0.056 -0.082 0.032 

Neurologic Problem 0.082 0.144 0.028 -0.003 0.009 -0.056 -0.016 -0.098 -0.033 0.149 -0.054 

Headache -0.047 0.064 0.042 0.113 -0.009 -0.119 -0.147 0.200 -0.001 0.011 -0.034 

Other Pain -0.053 0.191 0.044 -0.012 -0.033 -0.001 -0.019 0.089 -0.053 0.011 0.047 

Recurrent Problem -0.003 0.173 0.051 0.080 -0.098 -0.041 0.048 0.076 -0.066 -0.048 -0.011 

Depression -0.021 0.143 -0.037 -0.034 -0.128 -0.174 -0.070 0.042 -0.005 0.058 0.052 

Anxiety -0.026 0.101 -0.120 0.018 -0.070 0.055 -0.182 0.017 0.089 0.106 0.036 

Other Psychological 

Problems 

-0.106 0.187 -0.072 0.029 -0.047 -0.080 -0.120 0.122 -0.067 0.126 0.050 

Medication for Mental 

Purposes 

-0.118 0.154 0.065 0.042 0.028 -0.136 0.023 -0.054 0.092 -0.093 0.059 

Doctor Visits -0.000 0.194 0.025 -0.031 0.055 -0.165 0.028 0.199 -0.206 0.042 -0.103 

Other Medication -0.068 0.273 0.001 0.019 -0.013 0.125 0.021 0.088 -0.184 0.116 -0.019 

Antibiotic Taken Past 3 

Years 

0.010 0.099 -0.009 -0.077 0.017 -0.045 -0.019 0.027 -0.023 0.030 -0.057 
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Hospitalization Past 5 

Years 

0.112 0.176 0.045 -0.106 -0.055 -0.097 -0.018 0.047 0.075 -0.112 -0.114 

Life Expectancy 0.040 0.090 0.017 -0.091 -0.044 0.039 0.038 -0.183 0.115 -0.029 0.037 

Now Feeling Physically 

Miserable 

0.049 0.072 0.125 0.007 -0.111 -0.233 0.103 0.002 -0.058 -0.062 0.130 

Usually Feeling 
Physically Miserable 

-0.024 0.071 -0.018 -0.027 -0.090 -0.078 0.003 -0.131 0.045 0.055 0.046 

Now Feeling Mentally 

Miserable 

-0.060 0.086 0.053 0.002 -0.148 0.069 0.014 0.010 0.125 -0.183 0.043 

Usually Feeling 
Mentally Miserable 

-0.084 0.018 -0.020 0.084 -0.039 -0.1747 -0.046 0.155 -0.027 -0.045 0.014 

Year 0.315 0.178 0.684 -0.123 0.710 -0.011 -0.107 -0.112 -0.066 0.306 0.009 

Course of COVID-19 NA NA 0.065 -0.042 -0.002 -0.147 0.084 0.125 -0.112 -0.080 0.129 

Months since COVID 

Infection 

-0.078 0.065 NA 0.086 0.067 -0.441 0.485 0.035 -0.223 -0.374 0.031 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S5- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- Men 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age 

Physical Health Issues 
0.713 0.004 0.51 0.819 0.404 0.49 0.797 0.866 0.603 0.639 0.687 

Mental Health Issues 
0.149 0.155 0.685 0.419 0.096 0.983 0.229 0.432 0.318 0.684 0.485 

Fatigue 
0.003 0.069 0.19 0.575 0.743 0.27 0.087 0.205 0.87 0.21 0.304 

Intelligence 
0.851 0.924 0.678 0.013 0.454 0.381 0.706 0.05 0.939 0.176 0.648 

Memory 
0.994 0.843 0.14 0.206 0.467 0.56 0.047 0.06 0.025 0.16 0.06 

Reactions 
0.953 0.711 0.92 0.164 0.448 0.469 0.033 0.005 0.398 0.417 0.306 

Accuracy 
1 0.234 0.916 0.315 0.926 0.629 0.616 0.916 0.098 0.009 0.084 

Output Variables 

Evolutionary Biology 

Score 0.705 0.92 0.535 0.737 0.449 0.551 0.378 0.787 0.315 0.033 0.012 

Free-Recall Memory 
0.482 0.713 0.123 0.332 0.435 0.584 0.013 0.092 0.002 0.423 0.278 

Recognition Memory 
0.813 0.942 0.221 0.254 0.46 0.539 0.047 0.022 0.001 0.48 0.301 

Simple RT Duration 
0.823 0.454 0.745 0.616 0.527 0.396 0.287 0.532 0.49 0.955 0.939 

Simple RT Precision 
0.278 NA NA 0.892 0.34 NA NA NA NA NA 0.977 

Stroop Duration 
0.79 0.558 0.898 0.626 0.237 0.778 0.168 0.154 0.392 0.566 0.685 

Stroop Precision 
0.488 0.001 0.474 0.202 0.396 0.295 0.546 0.127 0.127 0.817 0.815 

Reading Time 
0.047 0.26 0.944 0.513 0.846 0.258 0.295 0.015 0.12 0.274 0.47 

Allergy 
0.083 0.008 0.802 0.62 0.785 0.756 0.946 0.702 0.34 0.107 0.212 

Skin Problem 
0.905 0.116 0.971 0.362 0.065 0.192 0.653 0.276 0.965 0.651 0.294 

Digestive Problem 
0.303 0.936 0.997 0.202 0.418 0.879 0.343 0.73 0.588 0.818 0.424 

Infection 
0.52 0.11 0.21 0.013 0.457 0.261 0.198 0.332 0.115 0.581 0.132 

Cardiovascular Problem 
0.482 0.242 0.779 0.438 0.566 0.082 0.147 0.008 0.208 0.296 0.783 

Low Blood Pressure 
0.355 0.87 0.751 0.023 0.909 0.34 0.839 0.75 0.195 0.019 0.92 

High Blood Pressure 
0.152 0.143 0.345 0.146 0.515 0.187 0.147 0.148 0.302 0.079 0.05 

Orthopedic Problem 
0.596 0.051 0.623 0.586 0.473 0.966 0.007 0.042 0.348 0.623 0.043 

Metabolic Problem 
0.838 0.009 0.315 0.167 0.263 0.188 0.598 0.193 0.497 0.323 0.539 

Neurologic Problem 
0.115 0.059 0.736 0.954 0.883 0.574 0.847 0.238 0.692 0.074 0.296 

Headache 
0.36 0.398 0.609 0.032 0.885 0.236 0.078 0.017 0.985 0.893 0.514 

Other Pain 
0.308 0.012 0.594 0.815 0.601 0.986 0.812 0.286 0.522 0.893 0.367 

Recurrent Problem 
0.953 0.024 0.535 0.128 0.129 0.681 0.562 0.363 0.428 0.559 0.827 

Depression 
0.686 0.059 0.652 0.519 0.048 0.084 0.397 0.606 0.949 0.484 0.315 

Anxiety 
0.615 0.184 0.146 0.727 0.275 0.582 0.028 0.837 0.281 0.2 0.48 

Other Psychological 
Problems 0.044 0.014 0.385 0.582 0.467 0.424 0.149 0.141 0.421 0.129 0.332 

Medication for Mental 

Purposes 0.027 0.048 0.442 0.431 0.663 0.188 0.779 0.519 0.274 0.269 0.266 

Doctor Visits 
0.99 0.011 0.758 0.551 0.392 0.1 0.732 0.016 0.013 0.61 0.047 

Other Medication 
0.199 0.001 0.99 0.721 0.84 0.226 0.8 0.296 0.03 0.17 0.711 
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Antibiotic Taken Past 3 

Years 0.841 0.191 0.912 0.144 0.781 0.65 0.813 0.743 0.776 0.716 0.275 

Hospitalization Past 5 

Years 0.032 0.02 0.584 0.045 0.397 0.335 0.824 0.568 0.362 0.175 0.029 

Life Expectancy 
0.439 0.242 0.837 0.084 0.493 0.702 0.643 0.028 0.165 0.725 0.477 

Now Feeling Physically 
Miserable 0.346 0.338 0.13 0.887 0.084 0.021 0.21 0.98 0.483 0.454 0.012 

Usually Feeling 

Physically Miserable 0.643 0.351 0.822 0.6 0.16 0.439 0.963 0.113 0.581 0.506 0.37 

Now Feeling Mentally 
Miserable 0.243 0.255 0.515 0.961 0.021 0.489 0.859 0.901 0.131 0.027 0.4 

Usually Feeling 

Mentally Miserable 0.103 0.805 0.807 0.111 0.539 0.083 0.578 0.061 0.741 0.582 0.783 

Year 
0.00 0.019 0.00 0.018 0.00 0.904 0.191 0.174 0.418 0.00 0.848 

Course of COVID-19 
NA NA 0.439 0.585 0.983 0.148 0.316 0.137 0.181 0.337 0.088 

Months since COVID 
Infection 0.347 0.439 NA 0.311 0.503 0.00 0.00 0.668 0.007 0.00 0.7 
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Table S6- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, survey year, and 

SARS-CoV-2 variants- All subjects 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health Issues 0.011 0.210 -0.009 0.060 0.012 0.010 0.031 -0.026 0.009 0.000 0.011 0.162 

Mental Health Issues -0.047 0.066 -0.021 0.050 -0.014 -0.042 -0.017 0.021 -0.034 0.021 0.036 0.162 

Fatigue -0.043 0.092 0.009 0.086 0.034 0.047 0.119 -0.107 -0.048 0.065 -0.005 0.096 

Intelligence 0.025 -0.056 0.011 -0.035 0.009 0.099 0.039 -0.068 -0.014 0.088 -0.020 -0.099 

Memory 0.047 -0.008 0.006 -0.031 -0.007 -0.053 -0.052 -0.028 0.042 -0.018 -0.054 0.111 

Reactions 0.027 0.028 0.005 -0.079 0.025 -0.018 0.082 -0.098 -0.012 0.029 -0.009 0.020 

Accuracy 0.003 -0.081 0.004 -0.010 0.054 0.174 0.033 -0.070 -0.001 0.051 -0.052 -0.095 

Output Variables 

Evolutionary Biology 

Score 

-0.014 0.008 0.015 0.023 0.066 0.126 -0.036 0.050 0.017 -0.039 -0.099 -0.073 

Free-Recall Memory 0.053 -0.017 -0.018 0.001 -0.011 -0.004 -0.038 -0.036 0.036 -0.016 -0.051 0.107 

Recognition Memory 0.059 -0.018 -0.013 -0.005 -0.007 -0.004 -0.030 -0.068 0.064 -0.025 -0.041 0.115 

Simple RT Duration 0.003 -0.069 0.020 -0.060 0.041 0.065 0.049 -0.051 -0.028 0.022 0.034 0.045 

Simple RT Precision 0.009 -0.008 0.006 -0.044 0.045 0.059 0.090 -0.191 0.059 0.032 -0.006 -0.074 

Stroop Duration 0.013 0.039 0.000 -0.054 0.010 0.009 0.048 -0.072 0.0311 -0.017 0.000 -0.002 

Stroop Precision -0.006 -0.094 -0.026 -0.009 0.045 0.110 0.060 -0.042 -0.070 0.070 -0.015 -0.007 

Reading Time 0.039 -0.011 0.025 -0.053 -0.011 -0.049 0.033 -0.055 -0.008 0.006 -0.002 0.053 

Allergy 0.016 0.127 -0.014 0.066 0.018 0.074 0.014 -0.001 0.031 -0.022 -0.006 0.069 

Skin Problem 0.016 0.163 0.004 0.017 0.029 0.094 0.025 -0.055 0.031 -0.002 -0.029 -0.017 

Digestive Problem -0.003 0.125 -0.022 0.063 0.039 -0.059 0.005 0.040 -0.041 0.032 0.025 0.004 

Infection 0.102 0.189 0.00 0.031 -0.013 0.039 0.102 -0.127 0.017 0.052 -0.055 0.055 

Cardiovascular 
Problem 

0.015 0.003 0.019 0.075 -0.032 -0.017 0.052 -0.011 -0.058 0.055 -0.029 0.026 

Low Blood Pressure -0.048 0.020 0.027 0.039 0.048 -0.090 0.005 0.009 0.004 -0.030 -0.014 0.255 

High Blood Pressure -0.059 0.001 0.049 0.037 0.090 0.156 -0.039 -0.003 0.077 -0.052 0.088 -0.034 

Orthopedic Problem 0.023 0.045 0.001 0.042 0.020 0.038 -0.057 0.104 -0.017 -0.044 0.045 0.159 

Metabolic Problem 0.039 0.042 0.015 -0.017 -0.019 -0.001 -0.029 -0.011 0.070 -0.068 0.021 0.095 

Neurologic Problem 0.061 0.125 -0.020 -0.041 0.025 0.104 0.039 -0.056 0.008 0.033 0.012 0.078 

Headache -0.006 0.130 -0.003 0.108 -0.025 -0.007 -0.026 0.044 -0.014 -0.024 -0.043 0.160 

Other Pain -0.021 0.140 -0.016 0.001 0.002 0.066 0.031 -0.018 0.010 -0.010 -0.028 0.088 

Recurrent Problem 0.024 0.079 -0.031 0.050 -0.013 0.103 0.094 -0.022 -0.068 0.068 0.029 0.070 

Depression 0.010 0.089 -0.034 0.019 -0.013 -0.071 0.015 -0.023 -0.053 0.076 0.069 0.081 

Anxiety -0.006 0.070 -0.023 0.050 0.004 0.060 0.071 -0.056 -0.069 0.108 0.035 0.155 

Other Psychological 

Problems 

-0.034 0.114 0.019 0.024 -0.001 -0.025 0.034 0.002 -0.047 0.040 0.008 0.072 

Medication for Mental 
Purposes 

-0.020 0.155 -0.033 0.048 0.005 -0.129 -0.013 -0.021 0.020 0.017 0.036 0.117 

Doctor Visits 0.046 0.144 -0.065 0.024 0.015 -0.050 0.002 0.051 -0.050 0.058 -0.049 -0.009 

Other Medication -0.051 0.185 -0.014 0.117 0.001 0.075 0.059 -0.067 -0.049 0.064 0.004 0.136 
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Antibiotic Taken Past 

3 Years 

0.064 0.099 0.004 0.004 0.034 0.012 0.012 -0.012 0.017 0.016 -0.015 0.117 

Hospitalization Past 5 

Years 

0.018 0.124 -0.0171 -0.008 -0.000 -0.042 0.003 -0.001 0.035 -0.038 -0.028 -0.058 

Life Expectancy -0.015 0.095 0.050 0.035 -0.025 -0.103 -0.019 -0.014 0.067 -0.061 -0.020 -0.037 

Now Feeling 
Physically Miserable 

-0.006 0.073 0.008 0.017 -0.007 0.024 0.009 -0.009 -0.020 0.021 0.073 0.102 

Usually Feeling 

Physically Miserable 

-0.037 0.050 -0.033 0.033 -0.045 -0.048 -0.034 -0.006 0.022 -0.010 0.029 0.169 

Now Feeling Mentally 
Miserable 

-0.021 0.053 -0.006 -0.006 -0.028 -0.022 -0.042 0.009 0.026 -0.051 0.043 0.128 

Usually Feeling 

Mentally Miserable 

-0.087 0.034 -0.058 0.070 -0.015 -0.136 -0.073 0.118 -0.045 0.001 0.021 0.149 

Year 0.372 0.106 0.720 -0.081 0.706 -0.108 0.045 -0.117 -0.064 0.133 0.019 0.048 

Course of COVID-19 NA NA -0.020 -0.037 -0.003 0.018 0.037 -0.034 0.002 0.017 0.101 0.050 

Months since COVID 
Infection 

-0.012 -0.020 NA -0.015 0.097 -0.163 0.086 0.002 0.013 -0.153 -0.002 -0.028 

Sex (last column) was coded as 1 – men and 2 – women. Significant correlations are bolded. The p-

values that remained or turned significant after the application of the Benjamini-Hochberg correction for 

multiple testing (with FDR set at 0.1) are underlined. 
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Table S7- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, 

survey year, and SARS-CoV-2 variants- All subjects 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health Issues 
0.673 0.00 0.83 0.03 0.715 0.85 0.474 0.551 0.831 0.997 0.678 0.00 

Mental Health Issues 
0.084 0.1 0.616 0.07 0.682 0.446 0.697 0.628 0.429 0.628 0.188 0.00 

Fatigue 
0.116 0.022 0.834 0.002 0.326 0.395 0.006 0.014 0.273 0.136 0.835 0.001 

Intelligence 
0.374 0.163 0.786 0.205 0.795 0.077 0.372 0.122 0.747 0.044 0.474 0.00 

Memory 
0.089 0.827 0.891 0.26 0.831 0.347 0.235 0.519 0.332 0.67 0.052 0.00 

Reactions 
0.326 0.483 0.901 0.005 0.477 0.739 0.059 0.024 0.771 0.508 0.733 0.463 

Accuracy 
0.912 0.043 0.926 0.711 0.121 0.002 0.439 0.107 0.978 0.236 0.06 0.001 

Output Variables 

Evolutionary Biology 

Score 0.602 0.835 0.719 0.394 0.062 0.024 0.409 0.252 0.692 0.37 0 0.009 

Free-Recall Memory 
0.065 0.683 0.685 0.972 0.75 0.942 0.402 0.422 0.421 0.714 0.079 0.00 

Recognition Memory 
0.041 0.657 0.765 0.839 0.828 0.933 0.51 0.135 0.163 0.586 0.149 0.00 

Simple RT Duration 
0.889 0.086 0.643 0.03 0.24 0.24 0.262 0.244 0.519 0.613 0.217 0.1 

Simple RT Precision 
0.72 0.835 0.88 0.113 0.195 0.286 0.039 0.00 0.177 0.464 0.804 0.007 

Stroop Duration 
0.622 0.326 0.994 0.05 0.755 0.86 0.267 0.096 0.477 0.692 0.983 0.938 

Stroop Precision 
0.822 0.019 0.545 0.73 0.201 0.049 0.165 0.338 0.11 0.109 0.568 0.774 

Reading Time 
0.157 0.766 0.566 0.055 0.755 0.373 0.442 0.205 0.852 0.877 0.931 0.055 

Allergy 
0.56 0.002 0.738 0.018 0.595 0.186 0.746 0.967 0.477 0.607 0.817 0.012 

Skin Problem 
0.566 0.00 0.919 0.536 0.405 0.092 0.566 0.208 0.469 0.963 0.282 0.521 

Digestive Problem 
0.89 0.002 0.615 0.024 0.261 0.285 0.899 0.356 0.343 0.465 0.353 0.874 

Infection 
0.00 0.00 0.999 0.257 0.701 0.482 0.019 0.004 0.697 0.229 0.048 0.047 

Cardiovascular 
Problem 0.567 0.922 0.651 0.007 0.358 0.759 0.232 0.795 0.181 0.204 0.291 0.349 

Low Blood Pressure 
0.116 0.647 0.571 0.211 0.219 0.148 0.903 0.845 0.933 0.524 0.642 0.00 

High Blood Pressure 
0.139 0.975 0.42 0.366 0.075 0.047 0.516 0.956 0.201 0.388 0.028 0.396 

Orthopedic Problem 
0.396 0.256 0.965 0.127 0.554 0.49 0.191 0.017 0.696 0.306 0.099 0.00 

Metabolic Problem 
0.162 0.291 0.715 0.531 0.589 0.982 0.505 0.799 0.106 0.116 0.446 0.001 

Neurologic Problem 
0.027 0.002 0.638 0.143 0.471 0.063 0.365 0.195 0.843 0.449 0.66 0.005 

Headache 
0.825 0.001 0.941 0.00 0.469 0.895 0.553 0.305 0.742 0.583 0.12 0.00 

Other Pain 
0.447 0.00 0.711 0.945 0.94 0.237 0.473 0.676 0.812 0.815 0.303 0.001 

Recurrent Problem 
0.377 0.05 0.469 0.072 0.704 0.066 0.031 0.616 0.122 0.119 0.283 0.012 

Depression 
0.705 0.027 0.432 0.489 0.707 0.201 0.72 0.595 0.223 0.079 0.012 0.004 

Anxiety 
0.821 0.081 0.594 0.071 0.908 0.284 0.101 0.196 0.112 0.013 0.207 0.00 

Other Psychological 

Problems 0.224 0.005 0.652 0.395 0.962 0.655 0.435 0.949 0.282 0.363 0.767 0.01 

Medication for Mental 
Purposes 0.475 0.00 0.47 0.096 0.879 0.026 0.777 0.644 0.661 0.708 0.208 0.00 

Doctor Visits 
0.095 0.00 0.133 0.391 0.652 0.367 0.956 0.236 0.248 0.183 0.075 0.74 

Other Medication 
0.074 0.00 0.742 0.00 0.963 0.188 0.191 0.138 0.28 0.155 0.88 0.00 
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Antibiotic Taken Past 

3 Years 0.022 0.013 0.91 0.863 0.325 0.821 0.782 0.773 0.696 0.705 0.582 0.00 

Hospitalization Past 5 

Years 0.518 0.002 0.696 0.768 0.993 0.445 0.932 0.969 0.415 0.375 0.309 0.035 

Life Expectancy 
0.571 0.019 0.249 0.212 0.471 0.065 0.652 0.737 0.122 0.159 0.463 0.177 

Now Feeling 
Physically Miserable 0.813 0.066 0.843 0.54 0.838 0.657 0.833 0.835 0.64 0.631 0.008 0.00 

Usually Feeling 

Physically Miserable 0.182 0.207 0.445 0.23 0.2 0.385 0.429 0.891 0.6 0.818 0.29 0.00 

Now Feeling Mentally 
Miserable 0.43 0.186 0.889 0.82 0.423 0.695 0.328 0.829 0.539 0.236 0.119 0.00 

Usually Feeling 

Mentally Miserable 0.002 0.392 0.182 0.011 0.669 0.015 0.094 0.007 0.299 0.981 0.441 0.00 

Year 
0 0.008 0.00 0.004 0.00 0.052 0.3 0.007 0.137 0.002 0.474 0.08 

Course of COVID-19 
NA NA 0.644 0.356 0.948 0.737 0.4 0.433 0.962 0.697 0.012 0.21 

Months since COVID 
Infection 0.767 0.644 NA 0.72 0.083 0.004 0.05 0.952 0.758 0.00 0.946 0.52 
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Table S8- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- All 

Subjects beyond 24 months post-infection 

 

 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancest

ral 
SARS-

CoV-2 

variant 

Alpha Delta Omicron Age Sex 

Physical Health Issues NA 0.234 0.045 -0.021 -0.009 -0.218 0.067 0.048 0.014 -0.101 0.015 0.057 

Mental Health Issues NA 0.047 0.028 0.019 0.016 -0.173 -0.018 0.071 -0.001 -0.062 0.023 0.069 

Fatigue NA 0.097 0.041 0.106 -0.003 -0.13 0.12 -0.044 -0.095 -0.016 0.13 0.248 

Intelligence NA 0.007 -0.193 -0.172 -0.009 0.183 -0.144 -0.071 0.086 0.176 -0.024 -0.136 

Memory NA 0.028 -0.079 -0.13 0.002 0.097 -0.109 -0.113 0.079 0.065 -0.043 0.171 

Reactions NA 0.021 0.091 -0.164 0.079 -0.09 0.103 -0.092 -0.064 -0.016 0.024 0.073 

Accuracy NA -0.034 -0.09 -0.141 -0.04 0.166 -0.099 -0.073 0.066 0.109 -0.097 -0.052 

Output Variables 

Evolutionary Biology 

Score NA -0.002 0.02 0.025 -0.014 0.19 -0.053 0.069 0.057 -0.034 -0.161 0.012 

Free-Recall Memory NA 0.029 -0.071 -0.075 0.042 0.14 -0.089 -0.067 0.031 0.047 -0.028 0.189 

Recognition Memory NA 0.027 -0.076 -0.098 0.03 0.144 -0.077 -0.151 0.074 0.056 -0.042 0.201 

Simple RT Duration NA -0.036 0.109 -0.172 0.166 0.004 0.097 -0.069 -0.119 0.013 0.007 0.011 

Simple RT Precision NA 0.022 -0.01 -0.078 0.067 -0.245 -0.109 0.056 0.09 -0.017 -0.012 -0.09 

Stroop Duration NA 0.041 0.049 -0.112 -0.005 -0.079 0.029 -0.009 -0.004 -0.032 -0.011 0.059 

Stroop Precision NA -0.069 0.03 -0.128 -0.014 0.047 0.165 -0.256 -0.092 0.051 -0.058 -0.095 

Reading Time NA -0.013 0.086 -0.059 0.12 0.031 0.088 -0.077 -0.014 -0.08 0.045 0.091 

Allergy NA 0.182 0.009 0.16 -0.014 -0.098 0.055 0.175 -0.054 -0.079 0.016 0.037 

Skin Problem NA 0.201 0.037 -0.008 -0.138 -0.018 0.004 0.013 0.04 -0.045 0.012 -0.067 

Digestive Problem NA 0.098 -0.056 -0.046 -0.043 -0.098 -0.014 -0.007 -0.023 0.075 0.107 -0.017 

Infection NA 0.137 0.01 -0.137 -0.005 0.165 0.066 -0.083 0.029 0.007 -0.055 0.094 

Cardiovascular 

Problem NA -0.001 -0.03 0.112 -0.189 -0.175 -0.019 0.055 -0.03 0.032 -0.073 0.049 

Low Blood Pressure NA -0.051 0.008 -0.183 0.023 -0.154 -0.032 0.047 -0.018 0.009 0.041 0.289 

High Blood Pressure NA 0.109 -0.108 -0.113 0.012 0.202 -0.234 0.096 0.159 0.073 0.214 0.089 

Orthopedic Problem NA 0.009 0.203 0.1 0.136 -0.176 0.175 0.145 -0.056 -0.254 0.06 0.032 

Metabolic Problem NA 0.104 -0.12 -0.096 -0.049 0.064 -0.117 -0.108 0.175 0.019 0.023 0.107 

Neurologic Problem NA 0.235 -0.062 -0.083 -0.005 -0.002 -0.025 -0.071 0.076 0.038 0.001 0.093 

Headache NA 0.15 0.029 0.128 0.01 -0.077 -0.036 -0.013 0.141 -0.114 -0.098 0.133 

Other Pain NA 0.257 0.085 -0.073 0.079 -0.267 0.133 -0.009 0.002 -0.121 -0.084 0.022 

Recurrent Problem NA 0.065 0.043 0.124 -0.022 -0.133 0.157 0.061 -0.135 -0.023 0.025 0.03 

Depression NA 0.042 0.044 -0.104 -0.033 -0.243 0.002 0.012 0.018 -0.046 0.066 0.003 

Anxiety NA 0.111 0.02 -0.071 -0.038 -0.073 0.03 0.029 0.01 -0.032 0.072 0.098 

Other Psychological 

Problems NA 0.095 -0.017 -0.002 0.033 0.018 0.026 0.011 -0.044 0.023 -0.019 0.131 

Medication for Mental 
Purposes NA 0.026 -0.198 0.071 -0.155 0.036 -0.169 -0.058 0.045 0.189 0.102 0.021 



20 
 

Doctor Visits NA 0.062 -0.012 -0.106 -0.1 -0.169 0.061 0.025 -0.012 -0.01 0.09 -0.099 

Other Medication NA 0.127 0.033 0.133 0.037 -0.082 -0.023 0.071 0.04 -0.082 0.067 0.117 

Antibiotic Taken Past 
3 Years NA 0.09 -0.003 -0.044 0.012 0.004 0.006 -0.022 0.082 -0.014 -0.161 0.055 

Hospitalization Past 5 

Years NA 0.097 -0.015 -0.088 0.073 0.038 0.055 0.009 -0.042 -0.017 0.043 -0.329 

Life Expectancy NA -0.005 0.003 -0.007 0.049 -0.142 0.002 -0.009 0.066 -0.062 -0.097 -0.116 

Now Feeling 
Physically Miserable NA 0.14 -0.019 -0.021 -0.01 -0.023 -0.01 -0.017 -0.01 0.02 -0.026 -0.011 

Usually Feeling 

Physically Miserable NA 0.004 -0.008 0.045 -0.094 -0.24 -0.051 0.095 0.061 -0.092 0.028 0.125 

Now Feeling Mentally 
Miserable NA 0.019 0.048 0.024 0.028 -0.103 -0.016 0.002 -0.009 -0.047 0.026 0.016 

Usually Feeling 

Mentally Miserable NA 0.032 0.077 0.044 -0.007 -0.246 0.018 0.167 -0.006 -0.138 0.012 0.098 

Year NA -0.093 0.374 -0.04 0.436 0.207 -0.395 0.107 0.181 0.203 -0.018 0.004 

Course of COVID-19 NA NA 0.036 -0.205 0.105 0.197 0.023 -0.045 0.18 -0.145 0.136 -0.051 

Months since COVID 
Infection NA 0.036 NA 0.144 0.248 -0.424 0.582 0.039 -0.182 -0.587 -0.002 -0.062 

Sex (last column) was coded as 1 – men and 2 – women. Significant correlations are bolded. The p-

values that remained or turned significant after the application of the Benjamini-Hochberg correction for 

multiple testing (with FDR set at 0.1) are underlined. 
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Table S9- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- All Subjects beyond 24 months post-infection 

 

 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-
CoV-2 

variant 

Alpha Delta Omicron Age Sex 

Physical Health 
Issues NA 0 0.494 0.748 0.923 0.021 0.301 0.459 0.835 0.123 0.816 0.376 

Mental Health 

Issues NA 0.476 0.663 0.775 0.862 0.067 0.787 0.275 0.984 0.343 0.727 0.284 

Fatigue NA 0.137 0.532 0.106 0.974 0.169 0.065 0.499 0.145 0.808 0.046 0 

Intelligence NA 0.918 0.003 0.009 0.924 0.053 0.027 0.277 0.188 0.007 0.714 0.036 

Memory NA 0.674 0.223 0.049 0.98 0.307 0.095 0.084 0.228 0.322 0.504 0.008 

Reactions NA 0.743 0.164 0.013 0.402 0.34 0.114 0.156 0.326 0.801 0.713 0.258 

Accuracy NA 0.607 0.169 0.032 0.675 0.08 0.128 0.264 0.314 0.094 0.134 0.425 

Output Variables 

Evolutionary 
Biology Score NA 0.982 0.761 0.709 0.88 0.045 0.416 0.292 0.383 0.604 0.014 0.858 

Free-Recall Memory NA 0.675 0.301 0.278 0.66 0.147 0.196 0.33 0.649 0.495 0.686 0.006 

Recognition 

Memory NA 0.686 0.265 0.147 0.75 0.132 0.253 0.026 0.274 0.408 0.537 0.003 

Simple RT Duration NA 0.586 0.093 0.009 0.078 0.965 0.138 0.289 0.068 0.842 0.909 0.863 

Simple RT Precision NA 0.732 0.874 0.239 0.48 0.01 0.095 0.389 0.168 0.792 0.852 0.166 

Stroop Duration NA 0.529 0.449 0.089 0.962 0.403 0.652 0.89 0.945 0.628 0.871 0.365 

Stroop Precision NA 0.293 0.643 0.053 0.883 0.621 0.012 0 0.162 0.439 0.374 0.146 

Reading Time NA 0.843 0.186 0.372 0.203 0.74 0.175 0.238 0.831 0.223 0.49 0.159 

Allergy NA 0.006 0.891 0.015 0.88 0.301 0.398 0.007 0.412 0.228 0.803 0.568 

Skin Problem NA 0.002 0.567 0.906 0.145 0.852 0.952 0.841 0.539 0.491 0.848 0.298 

Digestive Problem NA 0.136 0.389 0.488 0.647 0.301 0.827 0.918 0.724 0.252 0.098 0.791 

Infection NA 0.036 0.881 0.038 0.959 0.081 0.314 0.205 0.658 0.915 0.401 0.149 

Cardiovascular 
Problem NA 0.986 0.646 0.089 0.045 0.064 0.776 0.399 0.644 0.619 0.259 0.452 

Low Blood Pressure NA 0.485 0.911 0.012 0.824 0.136 0.66 0.516 0.806 0.901 0.57 0 

High Blood Pressure NA 0.271 0.267 0.259 0.935 0.158 0.017 0.326 0.104 0.454 0.027 0.359 

Orthopedic Problem NA 0.885 0.002 0.128 0.15 0.062 0.007 0.026 0.393 0 0.354 0.62 

Metabolic Problem NA 0.111 0.065 0.144 0.605 0.496 0.073 0.097 0.007 0.771 0.719 0.1 

Neurologic Problem NA 0 0.345 0.211 0.959 0.987 0.702 0.275 0.245 0.561 0.984 0.156 

Headache NA 0.022 0.659 0.053 0.918 0.414 0.587 0.839 0.031 0.081 0.134 0.042 

Other Pain NA 0 0.194 0.272 0.402 0.005 0.043 0.888 0.973 0.065 0.196 0.733 

Recurrent Problem NA 0.324 0.507 0.061 0.817 0.161 0.017 0.35 0.039 0.721 0.703 0.643 

Depression NA 0.518 0.5 0.116 0.727 0.01 0.97 0.86 0.779 0.476 0.308 0.964 

Anxiety NA 0.089 0.753 0.278 0.69 0.439 0.642 0.658 0.877 0.625 0.266 0.131 

Other Psychological 

Problems NA 0.148 0.796 0.972 0.729 0.85 0.686 0.869 0.503 0.725 0.773 0.044 

Medication for 
Mental Purposes NA 0.712 0.004 0.308 0.115 0.715 0.015 0.399 0.517 0.006 0.137 0.756 
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Doctor Visits NA 0.346 0.855 0.109 0.292 0.075 0.352 0.706 0.856 0.873 0.166 0.128 

Other Medication NA 0.067 0.629 0.057 0.708 0.401 0.736 0.3 0.558 0.232 0.33 0.089 

Antibiotic Taken 
Past 3 Years NA 0.168 0.964 0.499 0.903 0.966 0.928 0.737 0.206 0.825 0.013 0.399 

Hospitalization Past 

5 Years NA 0.137 0.82 0.181 0.443 0.687 0.398 0.888 0.519 0.799 0.511 0 

Life Expectancy NA 0.941 0.96 0.913 0.604 0.133 0.977 0.896 0.315 0.338 0.135 0.074 

Now Feeling 
Physically Miserable NA 0.033 0.772 0.754 0.918 0.812 0.877 0.8 0.878 0.76 0.683 0.87 

Usually Feeling 

Physically Miserable NA 0.947 0.9 0.498 0.321 0.011 0.431 0.144 0.351 0.157 0.662 0.055 

Now Feeling 
Mentally Miserable NA 0.774 0.464 0.716 0.767 0.277 0.81 0.977 0.889 0.475 0.689 0.805 

Usually Feeling 

Mentally Miserable NA 0.626 0.235 0.508 0.945 0.009 0.786 0.01 0.93 0.034 0.855 0.131 

Year NA 0.153 0 0.537 0 0.027 0 0.098 0.005 0.002 0.78 0.952 

Course of COVID-

19 NA NA 0.586 0.002 0.269 0.038 0.721 0.491 0.006 0.027 0.037 0.43 

Months since 

COVID Infection NA 0.586 NA 0.028 0.009 0 0 0.551 0.005 0 0.974 0.341 
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Table S10- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- 

Women beyond 24 months post-infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.194 0.052 -0.004 -0.039 -0.189 0.111 -0.038 0.027 -0.093 -0.001 NA 

Mental Health 
Issues NA 0.059 0.036 0.025 0.036 -0.204 -0.002 -0.003 -0.052 0.004 -0.04 NA 

Fatigue NA 0.118 0.08 0.099 0.105 -0.064 0.175 -0.079 -0.115 -0.035 0.12 NA 

Intelligence NA -0.033 -0.184 -0.136 -0.054 0.199 -0.125 -0.074 0.094 0.159 -0.045 NA 

Memory NA -0.006 -0.021 -0.149 0.017 0.056 -0.055 -0.068 0.034 0.001 -0.034 NA 

Reactions NA 0.038 0.073 -0.197 0.081 -0.065 0.03 -0.048 -0.036 0.003 -0.006 NA 

Accuracy NA -0.008 -0.08 -0.15 -0.036 0.261 -0.091 -0.132 0.141 0.069 -0.067 NA 

Output Variables 

Evolutionary 

Biology Score NA 0.037 0.046 -0.012 -0.002 0.268 -0.03 0.047 0.104 -0.085 -0.11 NA 

Free-Recall Memory NA -0.004 -0.008 -0.09 0.029 0.104 -0.014 -0.043 -0.022 -0.017 -0.006 NA 

Recognition 
Memory NA 0 -0.014 -0.109 0.014 0.109 -0.021 -0.108 0.028 -0.008 -0.04 NA 

Simple RT Duration NA -0.019 0.092 -0.207 0.166 0.061 0.045 -0.09 -0.067 0.024 -0.015 NA 

Simple RT Precision NA 0.023 -0.011 -0.088 0.096 -0.28 -0.127 0.065 0.105 -0.019 0.012 NA 

Stroop Duration NA 0.061 0.029 -0.14 0.014 -0.07 -0.018 0.004 0.015 -0.006 -0.029 NA 

Stroop Precision NA -0.04 0.028 -0.138 0.022 0.198 0.156 -0.32 -0.036 0.046 -0.063 NA 

Reading Time NA -0.055 0.091 -0.061 0.145 0.066 0.069 -0.013 -0.059 -0.066 0.037 NA 

Allergy NA 0.145 0.019 0.178 0.073 -0.029 0.113 0.105 -0.113 -0.024 -0.037 NA 

Skin Problem NA 0.226 0.031 0.008 -0.08 0.086 -0.007 -0.038 0.098 -0.05 0.08 NA 

Digestive Problem NA 0.089 -0.049 -0.082 0.036 -0.074 0.048 -0.033 -0.049 0.055 0.168 NA 

Infection NA 0.129 0.006 -0.165 -0.02 0.234 0.055 -0.193 0.156 -0.01 -0.049 NA 

Cardiovascular 

Problem NA -0.015 -0.045 0.107 -0.246 -0.202 0.013 -0.078 -0.002 0.059 -0.036 NA 

Low Blood Pressure NA -0.095 0.019 -0.227 -0.016 -0.243 -0.029 0.11 -0.098 0.036 -0.009 NA 

High Blood Pressure NA 0.199 -0.061 -0.237 -0.324 0.055 -0.226 0.202 0.226 -0.048 0.257 NA 

Orthopedic Problem NA 0.01 0.254 0.132 0.192 -0.21 0.235 0.17 -0.074 -0.313 0.036 NA 

Metabolic Problem NA 0.029 -0.106 -0.072 -0.068 0.071 -0.121 -0.109 0.203 -0.004 0.032 NA 

Neurologic Problem NA 0.229 -0.049 -0.118 -0.076 -0.006 0.009 -0.079 0.04 0.05 0.004 NA 

Headache NA 0.13 0.056 0.133 0.01 -0.099 0.061 -0.076 0.055 -0.1 -0.151 NA 

Other Pain NA 0.249 0.102 -0.071 0.106 -0.221 0.202 -0.091 0.002 -0.133 -0.132 NA 

Recurrent Problem NA 0.085 -0.021 0.093 -0.018 -0.106 0.141 -0.016 -0.116 0.042 0.005 NA 

Depression NA 0.085 0.072 -0.077 -0.018 -0.235 0.033 -0.087 0.038 -0.037 0.076 NA 

Anxiety NA 0.139 0.035 -0.094 0.002 -0.05 0.096 -0.022 -0.1 0.041 0.043 NA 

Other Psychological 
Problems NA 0.134 -0.017 -0.02 0.084 0.06 0.032 -0.044 -0.047 0.06 -0.123 NA 

Medication for 

Mental Purposes NA -0.017 -0.227 0.101 -0.257 0.054 -0.2 -0.074 0.063 0.215 0.092 NA 

Doctor Visits NA 0.016 -0.059 -0.094 -0.182 -0.136 0.044 -0.069 0.073 0.009 0.082 NA 

Other Medication NA 0.11 0.032 0.134 0.048 -0.098 -0.029 -0.024 0.096 -0.071 0.086 NA 



24 
 

Antibiotic Taken 

Past 3 Years NA 0.022 -0.026 0.01 -0.072 -0.023 -0.014 -0.045 0.125 0 -0.127 NA 

Hospitalization Past 

5 Years NA -0.064 0.036 0.093 0.011 -0.089 0.186 -0.073 -0.12 -0.024 0.037 NA 

Life Expectancy NA -0.022 0.018 0.073 0.074 -0.173 0.003 -0.017 0.132 -0.116 -0.061 NA 

Now Feeling 
Physically Miserable NA 0.135 -0.028 -0.029 -0.085 0.014 -0.014 -0.077 -0.005 0.056 -0.078 NA 

Usually Feeling 

Physically Miserable NA -0.024 -0.006 0.042 -0.123 -0.153 -0.053 0.092 0.046 -0.079 0.048 NA 

Now Feeling 
Mentally Miserable NA -0.028 0.08 0.061 0.02 -0.241 0.024 -0.092 -0.074 0.009 -0.064 NA 

Usually Feeling 

Mentally Miserable NA 0.065 0.077 0.008 0.031 -0.18 0.027 0.098 -0.039 -0.073 -0.028 NA 

Year NA -0.06 0.34 -0.017 0.449 0.207 -0.407 0.106 0.171 0.218 -0.051 NA 

Course of COVID-
19 NA NA 0.045 -0.184 0.067 0.335 0.059 -0.08 0.164 -0.131 0.116 NA 

Months since 

COVID Infection NA 0.045 NA 0.12 0.283 -0.417 0.564 0.049 -0.153 -0.604 -0.026 NA 

 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S11- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- Women beyond 24 months post-infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.01 0.483 0.962 0.722 0.086 0.135 0.608 0.714 0.211 0.985 NA 

Mental Health 
Issues NA 0.428 0.625 0.738 0.74 0.064 0.979 0.971 0.481 0.955 0.588 NA 

Fatigue NA 0.114 0.281 0.19 0.341 0.563 0.018 0.287 0.122 0.64 0.104 NA 

Intelligence NA 0.663 0.013 0.071 0.622 0.071 0.093 0.322 0.205 0.033 0.54 NA 

Memory NA 0.932 0.78 0.048 0.877 0.611 0.459 0.356 0.649 0.995 0.649 NA 

Reactions NA 0.607 0.329 0.009 0.46 0.557 0.689 0.521 0.625 0.969 0.937 NA 

Accuracy NA 0.92 0.282 0.046 0.745 0.018 0.22 0.076 0.057 0.353 0.362 NA 

Output Variables 

Evolutionary 

Biology Score NA 0.622 0.536 0.878 0.989 0.015 0.688 0.531 0.162 0.253 0.139 NA 

Free-Recall Memory NA 0.96 0.918 0.256 0.794 0.352 0.854 0.585 0.779 0.831 0.934 NA 

Recognition 
Memory NA 1 0.86 0.157 0.898 0.32 0.784 0.16 0.715 0.917 0.602 NA 

Simple RT Duration NA 0.796 0.213 0.006 0.131 0.578 0.543 0.225 0.37 0.749 0.836 NA 

Simple RT Precision NA 0.761 0.877 0.242 0.385 0.011 0.088 0.382 0.157 0.799 0.875 NA 

Stroop Duration NA 0.411 0.696 0.062 0.898 0.524 0.806 0.953 0.839 0.933 0.699 NA 

Stroop Precision NA 0.59 0.712 0.069 0.838 0.072 0.037 0 0.627 0.539 0.398 NA 

Reading Time NA 0.465 0.222 0.418 0.189 0.55 0.354 0.86 0.426 0.375 0.615 NA 

Allergy NA 0.053 0.797 0.018 0.509 0.794 0.129 0.158 0.127 0.751 0.611 NA 

Skin Problem NA 0.003 0.674 0.914 0.469 0.433 0.93 0.611 0.189 0.504 0.278 NA 

Digestive Problem NA 0.235 0.51 0.273 0.74 0.5 0.52 0.658 0.509 0.462 0.023 NA 

Infection NA 0.084 0.941 0.028 0.858 0.033 0.456 0.009 0.035 0.895 0.509 NA 

Cardiovascular 

Problem NA 0.844 0.542 0.154 0.025 0.067 0.856 0.294 0.982 0.429 0.628 NA 

Low Blood Pressure NA 0.249 0.816 0.006 0.89 0.04 0.721 0.177 0.231 0.656 0.915 NA 

High Blood Pressure NA 0.103 0.614 0.057 0.08 0.765 0.06 0.093 0.06 0.688 0.03 NA 

Orthopedic Problem NA 0.894 0.001 0.08 0.081 0.056 0.002 0.022 0.318 0 0.623 NA 

Metabolic Problem NA 0.697 0.152 0.337 0.536 0.517 0.104 0.143 0.006 0.959 0.666 NA 

Neurologic Problem NA 0.002 0.508 0.115 0.488 0.957 0.9 0.289 0.589 0.505 0.959 NA 

Headache NA 0.082 0.449 0.076 0.929 0.367 0.413 0.303 0.463 0.177 0.041 NA 

Other Pain NA 0.001 0.17 0.344 0.335 0.045 0.006 0.221 0.976 0.073 0.073 NA 

Recurrent Problem NA 0.257 0.773 0.215 0.872 0.335 0.058 0.831 0.119 0.569 0.951 NA 

Depression NA 0.258 0.333 0.308 0.872 0.033 0.659 0.242 0.611 0.615 0.301 NA 

Anxiety NA 0.064 0.638 0.209 0.983 0.652 0.197 0.77 0.179 0.582 0.564 NA 

Other Psychological 
Problems NA 0.074 0.824 0.791 0.443 0.587 0.662 0.557 0.531 0.422 0.095 NA 

Medication for 

Mental Purposes NA 0.834 0.004 0.211 0.025 0.637 0.012 0.35 0.427 0.007 0.242 NA 

Doctor Visits NA 0.83 0.427 0.211 0.098 0.218 0.556 0.353 0.328 0.899 0.269 NA 

Other Medication NA 0.165 0.681 0.093 0.672 0.385 0.716 0.757 0.224 0.368 0.27 NA 
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Antibiotic Taken 

Past 3 Years NA 0.773 0.722 0.89 0.512 0.834 0.851 0.544 0.092 1 0.085 NA 

Hospitalization Past 

5 Years NA 0.391 0.626 0.218 0.923 0.419 0.012 0.323 0.107 0.747 0.619 NA 

Life Expectancy NA 0.763 0.809 0.335 0.504 0.115 0.972 0.817 0.075 0.119 0.408 NA 

Now Feeling 
Physically Miserable NA 0.07 0.71 0.703 0.441 0.9 0.848 0.3 0.951 0.449 0.29 NA 

Usually Feeling 

Physically Miserable NA 0.749 0.933 0.58 0.262 0.164 0.477 0.217 0.532 0.286 0.517 NA 

Now Feeling 
Mentally Miserable NA 0.711 0.28 0.416 0.859 0.028 0.747 0.216 0.317 0.9 0.383 NA 

Usually Feeling 

Mentally Miserable NA 0.388 0.301 0.912 0.781 0.103 0.717 0.185 0.597 0.324 0.707 NA 

Year NA 0.42 0 0.822 0 0.057 0 0.153 0.021 0.003 0.485 NA 

Course of COVID-
19 NA NA 0.549 0.014 0.543 0.002 0.43 0.283 0.029 0.079 0.118 NA 

Months since 

COVID Infection NA 0.549 NA 0.111 0.01 0 0 0.509 0.039 0 0.725 NA 
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Table S12- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- Men 

beyond 24 months post-infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.367 0.031 -0.105 -0.06 -0.319 -0.072 0.289 -0.006 -0.12 0.06 NA 

Mental Health 
Issues NA 0.021 -0.017 0.025 -0.192 -0.034 -0.118 0.291 0.176 -0.274 0.204 NA 

Fatigue NA -0.11 -0.069 0.127 -0.538 -0.373 -0.036 0.022 -0.009 0.039 0.191 NA 

Intelligence NA 0.147 -0.191 -0.401 0.103 0.157 -0.236 -0.076 0.095 0.242 0.092 NA 

Memory NA 0.041 -0.264 -0.051 0.023 0.205 -0.269 -0.333 0.264 0.283 -0.039 NA 

Reactions NA -0.074 0.209 -0.022 0.214 -0.152 0.369 -0.313 -0.133 -0.073 0.207 NA 

Accuracy NA -0.21 -0.081 -0.136 -0.113 -0.282 -0.102 0.191 -0.238 0.259 -0.216 NA 

Output Variables 

Evolutionary 

Biology Score NA -0.124 -0.04 0.22 -0.032 -0.157 -0.106 0.168 -0.142 0.171 -0.399 NA 

Free-Recall Memory NA 0.074 -0.259 -0.049 0.077 0.215 -0.334 -0.19 0.199 0.293 -0.04 NA 

Recognition 
Memory NA 0.035 -0.264 -0.083 0.077 0.215 -0.278 -0.334 0.242 0.319 0.055 NA 

Simple RT Duration NA -0.145 0.253 0.026 0.236 -0.133 0.301 0.032 -0.317 -0.035 0.138 NA 

Simple RT Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Stroop Duration NA -0.043 0.24 0.011 0.023 -0.175 0.251 -0.055 -0.07 -0.193 0.11 NA 

Stroop Precision NA -0.267 0.046 -0.063 -0.237 -0.522 0.221 0.067 -0.367 0.097 -0.045 NA 

Reading Time NA 0.156 0.154 -0.083 0.014 -0.13 0.196 -0.323 0.149 -0.174 0.138 NA 

Allergy NA 0.307 -0.083 0.084 -0.442 -0.319 -0.168 0.394 0.152 -0.261 0.209 NA 

Skin Problem NA 0.144 0.114 -0.092 -0.351 -0.315 0.116 0.183 -0.155 -0.103 -0.241 NA 

Digestive Problem NA 0.133 -0.085 0.085 -0.451 -0.215 -0.194 0.09 0.044 0.125 -0.16 NA 

Infection NA 0.126 0.142 -0.033 -0.17 -0.109 0.135 0.331 -0.408 0.053 -0.049 NA 

Cardiovascular 

Problem NA 0.096 0.045 0.11 NA NA -0.138 0.7 -0.179 -0.147 -0.254 NA 

Low Blood Pressure NA 0.183 -0.08 0.087 0.18 0.197 -0.092 -0.158 0.327 -0.158 0.277 NA 

High Blood Pressure NA -0.242 -0.188 0.048 0.45 0.507 -0.242 -0.08 -0.086 0.447 0.132 NA 

Orthopedic Problem NA 0 -0.046 -0.08 -0.156 -0.08 -0.073 0.036 0.026 0.036 0.173 NA 

Metabolic Problem NA 0.439 -0.172 -0.26 -0.146 0.026 -0.092 -0.11 0.076 0.111 0.02 NA 

Neurologic Problem NA 0.277 -0.103 0.045 0.103 -0.008 -0.192 -0.051 0.32 -0.073 0.074 NA 

Headache NA 0.246 -0.196 0.068 -0.115 0.018 -0.462 0.189 0.489 -0.103 0.022 NA 

Other Pain NA 0.239 -0.036 -0.085 -0.115 -0.445 -0.11 0.225 -0.002 -0.031 0.037 NA 

Recurrent Problem NA -0.016 0.299 0.28 -0.044 -0.229 0.225 0.34 -0.229 -0.286 0.081 NA 

Depression NA -0.118 -0.04 -0.225 -0.174 -0.264 -0.079 0.329 -0.048 -0.093 0.037 NA 

Anxiety NA -0.023 -0.08 0.057 -0.357 -0.176 -0.208 0.209 0.345 -0.295 0.141 NA 

Other Psychological 
Problems NA -0.1 -0.121 0.156 -0.176 -0.107 -0.099 0.197 0.016 -0.043 0.463 NA 

Medication for 

Mental Purposes NA 0.134 -0.029 -0.035 0.12 -0.028 -0.079 0.015 0.043 0.038 0.282 NA 

Doctor Visits NA 0.265 0.2 -0.16 0.176 -0.328 0.129 0.396 -0.313 -0.099 0.116 NA 

Other Medication NA 0.225 0.045 0.112 NA NA 0.034 0.445 -0.194 -0.168 0.001 NA 
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Antibiotic Taken 

Past 3 Years NA 0.373 0.16 -0.338 0.368 0.119 0.126 0.074 -0.075 -0.126 -0.298 NA 

Hospitalization Past 

5 Years NA 0.372 -0.076 -0.455 0.149 0.17 -0.094 0.106 0.03 0.004 0.076 NA 

Life Expectancy NA 0.062 0.013 -0.486 -0.099 -0.032 0.067 0.016 -0.178 0.109 -0.232 NA 

Now Feeling 
Physically Miserable NA 0.15 -0.012 0.005 0.285 -0.201 -0.041 0.19 -0.013 -0.077 0.2 NA 

Usually Feeling 

Physically Miserable NA 0.103 -0.015 0.033 -0.166 -0.555 -0.019 0.116 0.109 -0.189 -0.033 NA 

Now Feeling 
Mentally Miserable NA 0.126 -0.109 -0.083 -0.05 0.265 -0.211 0.305 0.216 -0.215 0.365 NA 

Usually Feeling 

Mentally Miserable NA -0.055 0.064 0.202 -0.323 -0.524 -0.018 0.339 0.103 -0.351 0.103 NA 

Year NA -0.205 0.462 -0.123 0.381 0.209 -0.388 0.114 0.222 0.176 0.093 NA 

Course of COVID-
19 NA NA 0.015 -0.325 0.162 -0.195 -0.12 0.074 0.248 -0.193 0.19 NA 

Months since 

COVID Infection NA 0.015 NA 0.279 0.142 -0.426 0.67 0.007 -0.288 -0.512 0.116 NA 

 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S13- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- Men beyond 24 months post-infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.014 0.835 0.483 0.787 0.149 0.63 0.054 0.966 0.424 0.683 NA 

Mental Health Issues NA 0.889 0.911 0.869 0.385 0.877 0.429 0.052 0.238 0.067 0.162 NA 

Fatigue NA 0.463 0.647 0.395 0.015 0.092 0.812 0.881 0.95 0.797 0.19 NA 

Intelligence NA 0.325 0.201 0.007 0.642 0.477 0.115 0.612 0.524 0.105 0.529 NA 

Memory NA 0.784 0.078 0.734 0.916 0.353 0.072 0.026 0.078 0.058 0.792 NA 

Reactions NA 0.619 0.162 0.882 0.332 0.493 0.014 0.037 0.374 0.626 0.157 NA 

Accuracy NA 0.16 0.59 0.363 0.608 0.201 0.496 0.202 0.112 0.084 0.139 NA 

Output Variables 

Evolutionary 
Biology Score NA 0.406 0.79 0.142 0.884 0.476 0.478 0.262 0.342 0.254 0.006 NA 

Free-Recall Memory NA 0.638 0.101 0.757 0.742 0.358 0.034 0.228 0.206 0.063 0.795 NA 

Recognition 

Memory NA 0.822 0.094 0.599 0.742 0.358 0.078 0.034 0.124 0.043 0.718 NA 

Simple RT Duration NA 0.331 0.091 0.861 0.286 0.548 0.044 0.833 0.034 0.816 0.346 NA 

Simple RT Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Stroop Duration NA 0.772 0.109 0.941 0.917 0.429 0.093 0.713 0.642 0.197 0.453 NA 

Stroop Precision NA 0.074 0.76 0.672 0.284 0.018 0.14 0.656 0.014 0.515 0.758 NA 

Reading Time NA 0.297 0.304 0.58 0.948 0.555 0.191 0.031 0.321 0.245 0.345 NA 

Allergy NA 0.04 0.578 0.574 0.045 0.149 0.262 0.009 0.311 0.081 0.153 NA 

Skin Problem NA 0.337 0.448 0.537 0.112 0.154 0.439 0.221 0.299 0.49 0.099 NA 

Digestive Problem NA 0.373 0.569 0.57 0.041 0.329 0.194 0.549 0.768 0.404 0.274 NA 

Infection NA 0.398 0.344 0.824 0.443 0.621 0.367 0.027 0.006 0.724 0.735 NA 

Cardiovascular 
Problem NA 0.522 0.765 0.463 NA NA 0.357 0 0.232 0.326 0.082 NA 

Low Blood Pressure NA 0.288 0.641 0.614 0.5 0.459 0.593 0.359 0.058 0.359 0.097 NA 

High Blood Pressure NA 0.209 0.33 0.802 0.119 0.079 0.208 0.677 0.656 0.02 0.475 NA 

Orthopedic Problem NA 1 0.757 0.591 0.479 0.718 0.624 0.812 0.864 0.812 0.237 NA 

Metabolic Problem NA 0.003 0.251 0.083 0.509 0.907 0.539 0.461 0.613 0.459 0.889 NA 

Neurologic Problem NA 0.071 0.503 0.769 0.64 0.973 0.212 0.738 0.037 0.636 0.622 NA 

Headache NA 0.109 0.203 0.658 0.602 0.936 0.003 0.218 0.001 0.501 0.885 NA 

Other Pain NA 0.12 0.814 0.581 0.603 0.044 0.473 0.143 0.99 0.84 0.806 NA 

Recurrent Problem NA 0.915 0.051 0.069 0.842 0.299 0.143 0.027 0.135 0.063 0.59 NA 

Depression NA 0.432 0.792 0.133 0.431 0.233 0.597 0.028 0.749 0.535 0.798 NA 

Anxiety NA 0.877 0.592 0.706 0.106 0.426 0.165 0.163 0.021 0.049 0.333 NA 

Other Psychological 

Problems NA 0.515 0.429 0.311 0.426 0.627 0.517 0.2 0.919 0.779 0.002 NA 

Medication for 
Mental Purposes NA 0.396 0.852 0.826 0.607 0.903 0.618 0.922 0.787 0.811 0.066 NA 

Doctor Visits NA 0.077 0.181 0.285 0.426 0.138 0.388 0.008 0.037 0.51 0.428 NA 

Other Medication NA 0.153 0.776 0.479 NA NA 0.827 0.005 0.218 0.287 0.994 NA 
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Antibiotic Taken 

Past 3 Years NA 0.013 0.286 0.024 0.096 0.591 0.401 0.623 0.615 0.401 0.041 NA 

Hospitalization Past 

5 Years NA 0.013 0.613 0.002 0.501 0.442 0.529 0.479 0.841 0.98 0.603 NA 

Life Expectancy NA 0.679 0.929 0.001 0.656 0.883 0.653 0.913 0.234 0.466 0.112 NA 

Now Feeling 
Physically Miserable NA 0.315 0.938 0.971 0.197 0.362 0.784 0.204 0.931 0.607 0.171 NA 

Usually Feeling 

Physically Miserable NA 0.493 0.922 0.823 0.453 0.012 0.897 0.44 0.465 0.206 0.82 NA 

Now Feeling 
Mentally Miserable NA 0.399 0.467 0.578 0.822 0.23 0.159 0.041 0.149 0.151 0.012 NA 

Usually Feeling 

Mentally Miserable NA 0.712 0.667 0.178 0.143 0.018 0.906 0.024 0.493 0.019 0.48 NA 

Year NA 0.161 0.002 0.401 0.07 0.32 0.008 0.436 0.129 0.229 0.513 NA 

Course of COVID-
19 NA NA 0.922 0.03 0.463 0.378 0.424 0.62 0.097 0.198 0.193 NA 

Months since 

COVID Infection NA 0.922 NA 0.062 0.52 0.054 0 0.964 0.054 0.001 0.426 NA 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S14- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- all 

subjects with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.329 -0.028 -0.081 0.088 NA 0.041 0.016 -0.045 NA -0.101 0 

Mental Health 
Issues NA 0.088 0.037 -0.086 0.019 NA -0.126 0.086 -0.061 NA -0.033 0.039 

Fatigue NA 0.073 0.009 0.192 -0.184 NA 0.144 -0.148 0.017 NA 0.085 0.393 

Intelligence NA -0.041 -0.072 -0.192 0.024 NA 0.106 -0.013 -0.012 NA -0.038 -0.157 

Memory NA -0.125 0.038 -0.218 -0.031 NA -0.055 -0.136 0.168 NA -0.022 0.318 

Reactions NA 0.093 0.093 -0.233 0.011 NA 0.108 -0.18 0.035 NA -0.027 0.038 

Accuracy NA 0.04 0.125 -0.217 0.027 NA 0.085 -0.035 -0.142 NA -0.162 -0.153 

Evolutionary 

Biology Score NA 0.098 0.015 -0.023 0.077 NA -0.045 0.107 -0.128 NA -0.288 -0.03 

Free-Recall 
Memory NA -0.098 -0.025 -0.179 0.007 NA -0.107 -0.12 0.2 NA -0.009 0.423 

Recognition 

Memory NA -0.111 0.032 -0.184 -0.018 NA 0 -0.217 0.193 NA 0.009 0.421 

Simple RT 
Duration NA 0.143 0.235 -0.246 0.211 NA 0.11 -0.141 -0.17 NA 0.005 -0.06 

Simple RT 

Precision NA -0.06 0.084 -0.068 NA NA -0.134 0.097 0.038 NA 0.009 -0.107 

Stroop Duration NA -0.012 -0.053 -0.003 -0.005 NA -0.019 -0.044 0.14 NA -0.087 -0.01 

Stroop Precision NA 0.039 0.341 -0.112 0.066 NA 0.391 -0.369 -0.389 NA -0.014 -0.184 

Reading Time NA -0.044 0.104 -0.033 0.051 NA 0.041 -0.134 0.033 NA 0.072 0.186 

Allergy NA 0.216 -0.251 0.02 -0.122 NA -0.089 0.205 0.062 NA -0.045 0.035 

Skin Problem NA 0.17 0.013 -0.107 -0.065 NA -0.015 -0.002 0.104 NA -0.155 -0.159 

Digestive 
Problem NA 0.041 -0.03 -0.004 0.125 NA 0.068 0.011 -0.018 NA 0.099 0.055 

Infection NA 0.197 0.085 -0.187 -0.176 NA 0.155 -0.107 0.105 NA -0.022 -0.013 

Cardiovascular 

Problem NA -0.001 0.032 0.067 -0.262 NA -0.031 0.089 -0.037 NA -0.171 -0.092 

Low Blood 
Pressure NA -0.126 0.014 -0.196 0.281 NA 0.004 0.064 -0.21 NA -0.2 0.329 

High Blood 

Pressure NA -0.149 -0.018 NA -0.2 NA -0.164 0.304 -0.113 NA -0.043 0.234 

Orthopedic 
Problem NA -0.004 0.016 0 0.045 NA 0.046 0.052 -0.203 NA 0.037 0.171 

Metabolic 

Problem NA 0.267 -0.01 -0.071 0.289 NA 0.032 -0.081 -0.071 NA 0.122 0.151 

Neurologic 
Problem NA 0.224 0.098 -0.099 -0.056 NA 0.177 -0.08 -0.083 NA -0.068 0.216 

Headache NA 0.147 0.092 0.093 0.016 NA -0.047 -0.04 0.063 NA -0.22 0.262 

Other Pain NA 0.11 0.03 -0.228 0.116 NA 0.167 -0.089 -0.066 NA -0.255 0.006 

Recurrent 

Problem NA 0.016 -0.05 0.058 -0.045 NA 0.108 0.045 -0.009 NA -0.115 -0.124 

Depression NA 0.086 0.13 0.026 -0.01 NA -0.045 0.003 0.013 NA 0.024 -0.032 

Anxiety NA 0.07 0.044 -0.073 -0.049 NA 0.061 0.035 -0.039 NA -0.018 0.131 

Other 
Psychological 

Problems NA 0.193 -0.075 -0.124 0.101 NA 0.02 -0.001 0.058 NA -0.053 0.067 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.157 -0.107 -0.123 -0.221 NA 0.054 0.008 0.217 NA 0.006 -0.252 

Other 

Medication NA 0.198 -0.04 0.135 0.098 NA -0.108 0.082 -0.075 NA -0.025 0.005 

Antibiotic Taken 
Past 3 Years NA 0.151 -0.034 0.196 -0.073 NA 0.055 -0.021 0.211 NA -0.185 -0.008 

Hospitalization 

Past 5 Years NA 0.032 -0.119 0.063 -0.148 NA 0.061 -0.019 -0.035 NA -0.062 -0.248 

Life Expectancy NA 0.036 -0.001 0.007 0.022 NA -0.006 -0.043 0.14 NA -0.261 -0.128 

Now Feeling 
Physically 

Miserable NA 0.214 0.059 -0.192 0.102 NA 0.027 -0.021 -0.123 NA -0.12 -0.077 

Usually Feeling 

Physically 
Miserable NA 0.081 -0.065 0.022 0.059 NA -0.135 0.124 -0.076 NA -0.046 0.144 

Now Feeling 

Mentally 

Miserable NA 0.087 0.105 -0.156 0.076 NA -0.093 -0.025 -0.08 NA 0.044 0.007 

Usually Feeling 

Mentally 

Miserable NA 0.083 -0.012 -0.024 -0.041 NA -0.158 0.194 -0.086 NA -0.031 0.022 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA 0.036 -0.088 0.041 NA 0.135 -0.055 -0.127 NA 0.112 -0.036 

Months since 

COVID 
Infection NA 0.036 NA -0.019 0.158 NA 0.342 -0.526 -0.198 NA -0.039 -0.042 

Sex (last column) was coded as 1 – men and 2 – women. Significant correlations are bolded. The p-

values that remained or turned significant after the application of the Benjamini-Hochberg correction for 

multiple testing (with FDR set at 0.1) are underlined. 
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Table S15- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- all subjects with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.001 0.778 0.413 0.556 NA 0.679 0.873 0.648 NA 0.303 0.998 

Mental Health 
Issues NA 0.372 0.705 0.384 0.898 NA 0.201 0.384 0.54 NA 0.734 0.689 

Fatigue NA 0.459 0.929 0.052 0.22 NA 0.146 0.132 0.867 NA 0.384 0 

Intelligence NA 0.677 0.467 0.051 0.874 NA 0.283 0.893 0.904 NA 0.693 0.108 

Memory NA 0.206 0.698 0.027 0.836 NA 0.577 0.168 0.088 NA 0.824 0.001 

Reactions NA 0.346 0.348 0.018 0.94 NA 0.273 0.068 0.719 NA 0.785 0.698 

Accuracy NA 0.683 0.205 0.028 0.858 NA 0.39 0.72 0.15 NA 0.097 0.117 

Evolutionary 

Biology Score NA 0.325 0.878 0.819 0.607 NA 0.654 0.282 0.198 NA 0.003 0.761 

Free-Recall 
Memory NA 0.352 0.81 0.092 0.962 NA 0.312 0.256 0.058 NA 0.934 0 

Recognition 

Memory NA 0.277 0.755 0.071 0.905 NA 0.997 0.033 0.058 NA 0.929 0 

Simple RT 
Duration NA 0.149 0.017 0.013 0.158 NA 0.264 0.154 0.085 NA 0.958 0.539 

Simple RT 

Precision NA 0.545 0.392 0.494 25 NA 0.175 0.327 0.701 NA 0.925 0.271 

Stroop Duration NA 0.905 0.592 0.978 0.973 NA 0.848 0.657 0.156 NA 0.371 0.92 

Stroop Precision NA 0.696 0.001 0.263 0.661 NA 0 0 0 NA 0.884 0.062 

Reading Time NA 0.659 0.294 0.738 0.735 NA 0.675 0.176 0.736 NA 0.463 0.057 

Allergy NA 0.028 0.011 0.84 0.414 NA 0.369 0.037 0.529 NA 0.646 0.717 

Skin Problem NA 0.084 0.898 0.28 0.664 NA 0.878 0.986 0.29 NA 0.112 0.103 

Digestive 
Problem NA 0.676 0.763 0.967 0.403 NA 0.493 0.91 0.855 NA 0.31 0.571 

Infection NA 0.046 0.389 0.058 0.24 NA 0.115 0.277 0.288 NA 0.824 0.896 

Cardiovascular 

Problem NA 0.988 0.749 0.495 0.081 NA 0.751 0.369 0.706 NA 0.08 0.347 

Low Blood 
Pressure NA 0.241 0.895 0.067 0.083 NA 0.973 0.553 0.05 NA 0.059 0.002 

High Blood 

Pressure NA 0.331 0.908 2 0.453 NA 0.286 0.047 0.462 NA 0.772 0.118 

Orthopedic 
Problem NA 0.97 0.869 0.998 0.766 NA 0.641 0.601 0.039 NA 0.701 0.08 

Metabolic 

Problem NA 0.007 0.915 0.474 0.053 NA 0.748 0.412 0.473 NA 0.212 0.122 

Neurologic 
Problem NA 0.023 0.318 0.317 0.707 NA 0.073 0.417 0.402 NA 0.489 0.027 

Headache NA 0.136 0.349 0.346 0.916 NA 0.634 0.684 0.523 NA 0.024 0.007 

Other Pain NA 0.266 0.759 0.021 0.44 NA 0.091 0.364 0.505 NA 0.009 0.947 

Recurrent 

Problem NA 0.875 0.615 0.557 0.762 NA 0.272 0.651 0.924 NA 0.238 0.204 

Depression NA 0.386 0.187 0.791 0.947 NA 0.651 0.976 0.895 NA 0.802 0.742 

Anxiety NA 0.481 0.659 0.46 0.743 NA 0.534 0.723 0.69 NA 0.851 0.179 

Other 
Psychological 

Problems NA 0.053 0.455 0.215 0.499 NA 0.84 0.992 0.562 NA 0.589 0.499 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.112 0.28 0.213 0.14 NA 0.585 0.933 0.028 NA 0.952 0.01 

Other 

Medication NA 0.062 0.705 0.201 0.525 NA 0.308 0.439 0.476 NA 0.808 0.963 

Antibiotic Taken 
Past 3 Years NA 0.126 0.727 0.047 0.628 NA 0.577 0.832 0.033 NA 0.058 0.932 

Hospitalization 

Past 5 Years NA 0.744 0.229 0.523 0.323 NA 0.534 0.85 0.722 NA 0.523 0.011 

Life Expectancy NA 0.717 0.991 0.945 0.883 NA 0.952 0.664 0.155 NA 0.007 0.189 

Now Feeling 
Physically 

Miserable NA 0.03 0.549 0.051 0.496 NA 0.786 0.834 0.211 NA 0.22 0.431 

Usually Feeling 

Physically 
Miserable NA 0.414 0.512 0.821 0.693 NA 0.17 0.208 0.439 NA 0.637 0.14 

Now Feeling 

Mentally 

Miserable NA 0.379 0.289 0.113 0.611 NA 0.348 0.796 0.415 NA 0.655 0.939 

Usually Feeling 

Mentally 

Miserable NA 0.402 0.903 0.808 0.783 NA 0.108 0.049 0.383 NA 0.75 0.824 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA 0.716 0.373 0.786 NA 0.171 0.577 0.196 NA 0.252 0.709 

Months since 

COVID 
Infection NA 0.716 NA 0.848 0.29 NA 0.001 0 0.045 NA 0.688 0.666 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S16- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- 

Women with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months 

since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.373 0.077 -0.1 0.072 NA 0.197 -0.135 -0.064 NA -0.094 NA 

Mental Health 
Issues NA 0.124 0.213 -0.087 0.213 NA -0.047 -0.02 -0.087 NA -0.073 NA 

Fatigue NA 0.143 0.083 0.228 -0.107 NA 0.204 -0.23 0.01 NA 0.062 NA 

Intelligence NA -0.103 -0.079 -0.205 -0.058 NA 0.15 -0.036 -0.013 NA -0.158 NA 

Memory NA -0.149 0.038 -0.244 -0.084 NA -0.129 -0.108 0.202 NA -0.117 NA 

Reactions NA 0.125 0.054 -0.264 0.013 NA 0.027 -0.104 0.044 NA -0.085 NA 

Accuracy NA 0.032 0.144 -0.221 -0.001 NA 0.167 -0.118 -0.153 NA -0.186 NA 

Evolutionary 

Biology Score NA 0.137 0.039 -0.028 0.09 NA 0.001 0.073 -0.15 NA -0.24 NA 

Free-Recall 
Memory NA -0.115 -0.009 -0.191 -0.04 NA -0.166 -0.123 0.253 NA -0.112 NA 

Recognition 

Memory NA -0.113 0.025 -0.2 -0.076 NA -0.092 -0.19 0.245 NA -0.111 NA 

Simple RT 
Duration NA 0.161 0.271 -0.261 0.226 NA 0.102 -0.134 -0.203 NA -0.012 NA 

Simple RT 

Precision NA -0.066 0.098 -0.067 NA NA -0.146 0.109 0.038 NA 0.005 NA 

Stroop Duration NA 0.043 -0.077 0.001 0.054 NA -0.055 -0.012 0.152 NA -0.112 NA 

Stroop Precision NA 0.036 0.386 -0.111 0.074 NA 0.427 -0.418 -0.379 NA -0.023 NA 

Reading Time NA 0.012 0.068 -0.033 0.103 NA -0.04 -0.049 0.02 NA 0.055 NA 

Allergy NA 0.204 -0.114 0.028 0.005 NA 0.038 0.101 0.07 NA -0.105 NA 

Skin Problem NA 0.242 0.054 -0.13 0.129 NA 0.025 -0.058 0.124 NA -0.05 NA 

Digestive 
Problem NA 0.051 -0.1 -0.018 0.266 NA 0.121 -0.042 -0.012 NA 0.227 NA 

Infection NA 0.228 0.156 -0.206 -0.173 NA 0.264 -0.223 0.115 NA -0.002 NA 

Cardiovascular 

Problem NA -0.051 0.167 0.072 -0.332 NA 0.154 -0.113 -0.04 NA -0.062 NA 

Low Blood 
Pressure NA -0.184 0.071 -0.24 0.223 NA -0.047 0.169 -0.249 NA -0.367 NA 

High Blood 

Pressure NA -0.179 -0.021 NA -0.4 NA -0.204 0.423 -0.117 NA -0.042 NA 

Orthopedic 
Problem NA -0.015 0.01 0.003 0.069 NA 0.073 0.052 -0.222 NA 0.013 NA 

Metabolic 

Problem NA 0.244 0.028 -0.073 0.364 NA 0.021 -0.08 -0.076 NA 0.096 NA 

Neurologic 
Problem NA 0.248 0.121 -0.1 -0.038 NA 0.197 -0.092 -0.083 NA -0.088 NA 

Headache NA 0.171 0.189 0.098 -0.011 NA 0.079 -0.197 0.063 NA -0.285 NA 

Other Pain NA 0.111 0.093 -0.256 0.141 NA 0.291 -0.212 -0.074 NA -0.255 NA 

Recurrent 

Problem NA 0.062 -0.069 0.054 0.067 NA 0.211 -0.043 0 NA -0.012 NA 

Depression NA 0.171 0.24 0.027 0.12 NA 0.058 -0.134 0.017 NA 0.078 NA 

Anxiety NA 0.152 0.163 -0.08 0.087 NA 0.164 -0.05 -0.05 NA -0.028 NA 

Other 
Psychological 

Problems NA 0.265 0.035 -0.137 0.338 NA 0.1 -0.073 0.051 NA -0.192 NA 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.117 -0.147 -0.148 -0.372 NA 0.165 -0.097 0.245 NA 0.051 NA 

Other 

Medication NA 0.143 0.092 0.155 0.128 NA -0.029 -0.023 -0.086 NA -0.007 NA 

Antibiotic Taken 
Past 3 Years NA 0.122 -0.092 0.213 -0.271 NA 0.069 -0.032 0.24 NA -0.066 NA 

Hospitalization 

Past 5 Years NA -0.003 -0.01 0.089 -0.079 NA 0.191 -0.14 -0.05 NA -0.071 NA 

Life Expectancy NA 0.085 -0.03 0.001 0.064 NA -0.013 -0.054 0.169 NA -0.192 NA 

Now Feeling 
Physically 

Miserable NA 0.224 0.182 -0.218 0.122 NA 0.105 -0.102 -0.146 NA -0.231 NA 

Usually Feeling 

Physically 
Miserable NA 0.093 -0.065 0.026 0.016 NA -0.128 0.115 -0.085 NA -0.014 NA 

Now Feeling 

Mentally 

Miserable NA 0.026 0.302 -0.175 0.243 NA 0.003 -0.168 -0.1 NA -0.05 NA 

Usually Feeling 

Mentally 

Miserable NA 0.175 0.118 -0.028 0.111 NA -0.069 0.102 -0.105 NA -0.018 NA 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA 0.079 -0.095 -0.017 NA 0.203 -0.113 -0.14 NA 0.081 NA 

Months since 

COVID 
Infection NA 0.079 NA -0.03 0.088 NA 0.289 -0.514 -0.225 NA 0.062 NA 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S17- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- women with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months 

since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.001 0.499 0.378 0.678 NA 0.082 0.234 0.574 NA 0.401 NA 

Mental Health 
Issues NA 0.272 0.059 0.442 0.218 NA 0.68 0.862 0.444 NA 0.515 NA 

Fatigue NA 0.207 0.463 0.044 0.536 NA 0.072 0.042 0.931 NA 0.581 NA 

Intelligence NA 0.364 0.484 0.07 0.738 NA 0.186 0.752 0.907 NA 0.157 NA 

Memory NA 0.188 0.739 0.031 0.627 NA 0.256 0.339 0.074 NA 0.296 NA 

Reactions NA 0.267 0.632 0.02 0.938 NA 0.815 0.356 0.694 NA 0.448 NA 

Accuracy NA 0.778 0.203 0.051 0.995 NA 0.139 0.298 0.175 NA 0.095 NA 

Evolutionary 

Biology Score NA 0.231 0.734 0.806 0.601 NA 0.994 0.523 0.19 NA 0.034 NA 

Free-Recall 
Memory NA 0.346 0.94 0.119 0.822 NA 0.175 0.314 0.039 NA 0.353 NA 

Recognition 

Memory NA 0.338 0.835 0.09 0.661 NA 0.436 0.109 0.039 NA 0.339 NA 

Simple RT 
Duration NA 0.154 0.016 0.021 0.191 NA 0.365 0.238 0.072 NA 0.914 NA 

Simple RT 

Precision NA 0.557 0.389 0.552 19 NA 0.196 0.337 0.739 NA 0.966 NA 

Stroop Duration NA 0.701 0.494 0.99 0.755 NA 0.626 0.913 0.18 NA 0.316 NA 

Stroop Precision NA 0.752 0.001 0.336 0.667 NA 0 0 0.001 NA 0.842 NA 

Reading Time NA 0.916 0.549 0.771 0.549 NA 0.721 0.667 0.857 NA 0.622 NA 

Allergy NA 0.072 0.314 0.805 0.978 NA 0.736 0.371 0.538 NA 0.346 NA 

Skin Problem NA 0.033 0.633 0.252 0.456 NA 0.822 0.607 0.272 NA 0.656 NA 

Digestive 
Problem NA 0.652 0.377 0.876 0.123 NA 0.283 0.71 0.919 NA 0.041 NA 

Infection NA 0.044 0.169 0.069 0.316 NA 0.02 0.049 0.307 NA 0.986 NA 

Cardiovascular 

Problem NA 0.65 0.14 0.524 0.055 NA 0.173 0.317 0.722 NA 0.577 NA 

Low Blood 
Pressure NA 0.14 0.568 0.054 0.229 NA 0.708 0.174 0.045 NA 0.003 NA 

High Blood 

Pressure NA 0.371 0.918 2 0.259 NA 0.308 0.035 0.559 NA 0.829 NA 

Orthopedic 
Problem NA 0.892 0.933 0.98 0.688 NA 0.521 0.644 0.049 NA 0.905 NA 

Metabolic 

Problem NA 0.031 0.805 0.522 0.035 NA 0.854 0.479 0.502 NA 0.391 NA 

Neurologic 
Problem NA 0.028 0.285 0.377 0.824 NA 0.082 0.415 0.461 NA 0.429 NA 

Headache NA 0.13 0.095 0.384 0.95 NA 0.486 0.082 0.576 NA 0.011 NA 

Other Pain NA 0.325 0.411 0.024 0.414 NA 0.01 0.061 0.513 NA 0.022 NA 

Recurrent 

Problem NA 0.584 0.544 0.636 0.7 NA 0.063 0.705 0.997 NA 0.914 NA 

Depression NA 0.132 0.034 0.808 0.485 NA 0.608 0.237 0.879 NA 0.484 NA 

Anxiety NA 0.178 0.149 0.479 0.615 NA 0.146 0.656 0.661 NA 0.801 NA 

Other 
Psychological 

Problems NA 0.019 0.755 0.226 0.05 NA 0.379 0.518 0.655 NA 0.084 NA 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.302 0.194 0.191 0.031 NA 0.144 0.393 0.031 NA 0.644 NA 

Other 

Medication NA 0.243 0.451 0.205 0.474 NA 0.811 0.85 0.48 NA 0.956 NA 

Antibiotic Taken 
Past 3 Years NA 0.28 0.416 0.06 0.116 NA 0.54 0.776 0.034 NA 0.552 NA 

Hospitalization 

Past 5 Years NA 0.981 0.931 0.431 0.645 NA 0.092 0.215 0.659 NA 0.523 NA 

Life Expectancy NA 0.454 0.792 0.993 0.709 NA 0.907 0.632 0.135 NA 0.086 NA 

Now Feeling 
Physically 

Miserable NA 0.047 0.108 0.054 0.478 NA 0.352 0.369 0.196 NA 0.038 NA 

Usually Feeling 

Physically 
Miserable NA 0.412 0.568 0.817 0.928 NA 0.259 0.309 0.452 NA 0.898 NA 

Now Feeling 

Mentally 

Miserable NA 0.82 0.008 0.121 0.159 NA 0.975 0.137 0.375 NA 0.655 NA 

Usually Feeling 

Mentally 

Miserable NA 0.122 0.298 0.807 0.522 NA 0.541 0.367 0.354 NA 0.875 NA 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA 0.484 0.399 0.922 NA 0.073 0.32 0.217 NA 0.466 NA 

Months since 

COVID 
Infection NA 0.484 NA 0.794 0.611 NA 0.011 0 0.047 NA 0.578 NA 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S18- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- men 

with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months 

since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.232 -0.328 NA -0.055 NA -0.426 0.426 NA NA -0.144 NA 

Mental Health 
Issues NA 0.004 -0.414 NA -0.464 NA -0.389 0.389 NA NA -0.016 NA 

Fatigue NA -0.341 -0.159 NA -0.706 NA -0.017 0.017 NA NA 0.094 NA 

Intelligence NA 0.165 0.129 NA 0.468 NA -0.057 0.057 NA NA 0.307 NA 

Memory NA -0.241 0.314 NA 0.342 NA 0.36 -0.36 NA NA 0.394 NA 

Reactions NA -0.056 0.35 NA 0.196 NA 0.534 -0.534 NA NA 0.208 NA 

Accuracy NA 0.065 0.06 NA -0.342 NA -0.359 0.359 NA NA -0.24 NA 

Evolutionary 

Biology Score NA -0.004 -0.091 NA -0.148 NA -0.258 0.258 NA NA -0.504 NA 

Free-Recall 
Memory NA -0.259 0.178 NA 0.274 NA 0.221 -0.221 NA NA 0.289 NA 

Recognition 

Memory NA -0.309 0.281 NA 0.274 NA 0.35 -0.35 NA NA 0.379 NA 

Simple RT 
Duration NA -0.107 0.159 NA 0.071 NA 0.205 -0.205 NA NA 0.112 NA 

Simple RT 

Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Stroop Duration NA -0.218 0.207 NA -0.189 NA 0.288 -0.288 NA NA -0.048 NA 

Stroop Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Reading Time NA -0.203 0.371 NA 0.189 NA 0.479 -0.479 NA NA 0.176 NA 

Allergy NA 0.202 -0.666 NA -0.508 NA -0.52 0.52 NA NA 0.124 NA 

Skin Problem NA -0.027 -0.183 NA -0.225 NA -0.165 0.165 NA NA -0.401 NA 

Digestive 
Problem NA -0.016 0.071 NA -0.76 NA -0.232 0.232 NA NA -0.407 NA 

Infection NA 0.094 -0.197 NA -0.286 NA -0.361 0.361 NA NA -0.154 NA 

Cardiovascular 

Problem NA 0.2 -0.478 NA NA NA -0.665 0.665 NA NA -0.353 NA 

Low Blood 
Pressure NA -0.03 -0.052 NA 0.582 NA 0.166 -0.166 NA NA 0.34 NA 

High Blood 

Pressure NA NA NA NA NA NA NA NA NA NA NA NA 

Orthopedic 
Problem NA 0.053 0.112 NA -0.019 NA -0.037 0.037 NA NA 0.035 NA 

Metabolic 

Problem NA 0.414 -0.2 NA NA NA 0.092 -0.092 NA NA 0.275 NA 

Neurologic 
Problem NA NA NA NA NA NA NA NA NA NA NA NA 

Headache NA 0.054 -0.219 NA -0.141 NA -0.393 0.393 NA NA -0.201 NA 

Other Pain NA 0.096 -0.252 NA 0.183 NA -0.363 0.363 NA NA -0.266 NA 

Recurrent 

Problem NA -0.096 -0.084 NA -0.292 NA -0.407 0.407 NA NA -0.506 NA 

Depression NA -0.247 -0.337 NA -0.605 NA -0.449 0.449 NA NA -0.125 NA 

Anxiety NA -0.282 -0.39 NA -0.499 NA -0.331 0.331 NA NA -0.072 NA 

Other 
Psychological 

Problems NA -0.13 -0.401 NA -0.299 NA -0.212 0.212 NA NA 0.276 NA 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.351 -0.095 NA 0.183 NA -0.407 0.407 NA NA -0.122 NA 

Other Medication NA 0.44 -0.474 NA NA NA -0.384 0.384 NA NA -0.067 NA 

Antibiotic Taken 

Past 3 Years NA 0.36 0.054 NA 0.299 NA -0.002 0.002 NA NA -0.519 NA 

Hospitalization 
Past 5 Years NA 0.104 -0.301 NA -0.109 NA -0.154 0.154 NA NA -0.071 NA 

Life Expectancy NA -0.079 0.026 NA -0.327 NA 0.065 -0.065 NA NA -0.502 NA 

Now Feeling 

Physically 

Miserable NA 0.22 -0.253 NA 0.41 NA -0.238 0.238 NA NA 0.168 NA 

Usually Feeling 

Physically 

Miserable NA 0.055 -0.189 NA 0.2 NA -0.186 0.186 NA NA -0.118 NA 

Now Feeling 
Mentally 

Miserable NA 0.273 -0.493 NA -0.334 NA -0.473 0.473 NA NA 0.281 NA 

Usually Feeling 
Mentally 

Miserable NA -0.151 -0.404 NA -0.612 NA -0.452 0.452 NA NA -0.071 NA 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA -0.045 NA 0.422 NA -0.188 0.188 NA NA 0.255 NA 

Months since 

COVID Infection NA -0.045 NA NA 0.378 NA 0.631 -0.631 NA NA -0.272 NA 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S19- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- men with at least 36 months elapsed since infection 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues NA 0.32 0.161 NA 0.894 NA 0.068 0.068 NA NA 0.514 NA 

Mental Health 
Issues NA 0.986 0.076 NA 0.255 NA 0.096 0.096 NA NA 0.942 NA 

Fatigue NA 0.144 0.497 NA 0.084 NA 0.943 0.943 NA NA 0.671 NA 

Intelligence NA 0.48 0.582 NA 0.252 NA 0.807 0.807 NA NA 0.165 NA 

Memory NA 0.302 0.179 NA 0.402 NA 0.123 0.123 NA NA 0.075 NA 

Reactions NA 0.81 0.134 NA 0.63 NA 0.022 0.022 NA NA 0.346 NA 

Accuracy NA 0.78 0.798 NA 0.402 NA 0.124 0.124 NA NA 0.277 NA 

Evolutionary 

Biology Score NA 0.987 0.696 NA 0.717 NA 0.269 0.269 NA NA 0.022 NA 

Free-Recall 
Memory NA 0.297 0.473 NA 0.503 NA 0.375 0.375 NA NA 0.216 NA 

Recognition 

Memory NA 0.186 0.229 NA 0.503 NA 0.134 0.134 NA NA 0.086 NA 

Simple RT 
Duration NA 0.647 0.497 NA 0.861 NA 0.38 0.38 NA NA 0.612 NA 

Simple RT 

Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Stroop Duration NA 0.351 0.375 NA 0.643 NA 0.217 0.217 NA NA 0.828 NA 

Stroop Precision NA NA NA NA NA NA NA NA NA NA NA NA 

Reading Time NA 0.384 0.112 NA 0.643 NA 0.04 0.04 NA NA 0.425 NA 

Allergy NA 0.387 0.004 NA 0.213 NA 0.026 0.026 NA NA 0.575 NA 

Skin Problem NA 0.906 0.434 NA 0.582 NA 0.479 0.479 NA NA 0.07 NA 

Digestive 
Problem NA 0.946 0.762 NA 0.063 NA 0.321 0.321 NA NA 0.066 NA 

Infection NA 0.686 0.398 NA 0.484 NA 0.122 0.122 NA NA 0.486 NA 

Cardiovascular 

Problem NA 0.391 0.041 NA 6 NA 0.004 0.004 NA NA 0.11 NA 

Low Blood 
Pressure NA 0.903 0.834 NA 0.236 NA 0.504 0.504 NA NA 0.145 NA 

High Blood 

Pressure NA NA NA NA NA NA NA NA NA NA NA NA 

Orthopedic 
Problem NA 0.819 0.63 NA 0.963 NA 0.876 0.876 NA NA 0.875 NA 

Metabolic 

Problem NA 0.077 0.392 NA 6 NA 0.694 0.694 NA NA 0.214 NA 

Neurologic 
Problem NA NA NA NA NA NA NA NA NA NA NA NA 

Headache NA 0.817 0.348 NA 0.73 NA 0.093 0.093 NA NA 0.363 NA 

Other Pain NA 0.68 0.28 NA 0.654 NA 0.12 0.12 NA NA 0.229 NA 

Recurrent 

Problem NA 0.681 0.72 NA 0.474 NA 0.081 0.081 NA NA 0.022 NA 

Depression NA 0.29 0.149 NA 0.138 NA 0.054 0.054 NA NA 0.571 NA 

Anxiety NA 0.228 0.095 NA 0.222 NA 0.156 0.156 NA NA 0.746 NA 

Other 
Psychological 

Problems NA 0.601 0.107 NA 0.464 NA 0.394 0.394 NA NA 0.237 NA 
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Medication for 

Mental Purposes NA NA NA NA NA NA NA NA NA NA NA NA 

Doctor Visits NA 0.132 0.684 NA 0.654 NA 0.081 0.081 NA NA 0.581 NA 

Other Medication NA 0.076 0.057 NA 6 NA 0.122 0.122 NA NA 0.775 NA 

Antibiotic Taken 

Past 3 Years NA 0.123 0.816 NA 0.464 NA 0.994 0.994 NA NA 0.019 NA 

Hospitalization 
Past 5 Years NA 0.655 0.197 NA 0.79 NA 0.511 0.511 NA NA 0.747 NA 

Life Expectancy NA 0.737 0.912 NA 0.423 NA 0.779 0.779 NA NA 0.023 NA 

Now Feeling 

Physically 

Miserable NA 0.345 0.278 NA 0.316 NA 0.307 0.307 NA NA 0.447 NA 

Usually Feeling 

Physically 

Miserable NA 0.814 0.419 NA 0.623 NA 0.426 0.426 NA NA 0.594 NA 

Now Feeling 
Mentally 

Miserable NA 0.242 0.035 NA 0.413 NA 0.043 0.043 NA NA 0.203 NA 

Usually Feeling 
Mentally 

Miserable NA 0.517 0.084 NA 0.134 NA 0.053 0.053 NA NA 0.748 NA 

Year NA NA NA NA NA NA NA NA NA NA NA NA 

Course of 

COVID-19 NA NA 0.847 NA 0.301 NA 0.42 0.42 NA NA 0.248 NA 

Months since 

COVID Infection NA 0.847 NA NA 0.355 NA 0.007 0.007 NA NA 0.218 NA 

Significant correlations are bolded. The p-values that remained or turned significant after the application 

of the Benjamini-Hochberg correction for multiple testing (with FDR set at 0.1) are underlined. 
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Table S20- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, and survey year- All 

subjects 
 Infected Course Months since 

Infection 

Vaccination Months 

since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues 0.012 0.211 0.013 0.062 0.013 -0.012 0.05 -0.024 0.001 -0.029 0.012 0.163 

Mental Health 
Issues -0.049 0.066 -0.045 0.048 -0.015 -0.025 -0.051 0.018 -0.023 0.052 0.036 0.162 

Fatigue -0.042 0.093 0.044 0.089 0.036 -0.005 0.126 -0.103 -0.062 -0.007 -0.005 0.097 

Intelligence 0.021 -0.057 -0.071 -0.044 0.005 0.171 -0.099 -0.076 0.018 0.172 -0.021 -0.099 

Memory 0.045 -0.01 -0.053 -0.039 -0.011 0.029 -0.119 -0.035 0.065 0.068 -0.055 0.111 

Reactions 0.029 0.029 0.036 -0.075 0.027 -0.067 0.097 -0.095 -0.025 -0.024 -0.009 0.02 

Accuracy 0.001 -0.082 -0.025 -0.015 0.051 0.194 -0.023 -0.073 0.01 0.075 -0.053 -0.096 

Evolutionary 

Biology Score -0.014 0.009 0.028 0.025 0.065 0.117 0.001 0.052 0.011 -0.047 -0.099 -0.073 

Free-Recall 
Memory 0.053 -0.017 -0.063 -0.004 -0.014 0.063 -0.095 -0.043 0.052 0.057 -0.052 0.108 

Recognition 

Memory 0.057 -0.018 -0.063 -0.012 -0.011 0.065 -0.094 -0.075 0.081 0.055 -0.043 0.117 

Simple RT 
Duration 0.005 -0.068 0.041 -0.058 0.043 0.009 0.066 -0.048 -0.037 -0.018 0.035 0.046 

Simple RT 

Precision 0.007 -0.009 -0.018 -0.05 0.045 0.014 0.019 -0.194 0.067 0.054 -0.008 -0.074 

Stroop Duration 0.015 0.04 0.036 -0.051 0.013 -0.043 0.083 -0.069 0.016 -0.062 0.001 -0.002 

Stroop Precision -0.006 -0.095 -0.019 -0.011 0.044 0.12 0.041 -0.042 -0.07 0.043 -0.016 -0.008 

Reading Time 0.041 -0.011 0.044 -0.049 -0.01 -0.073 0.055 -0.053 -0.017 -0.027 -0.002 0.053 

Allergy 0.017 0.128 0.009 0.067 0.019 0.022 0.041 0.001 0.022 -0.045 -0.006 0.07 

Skin Problem 0.016 0.164 0.002 0.016 0.026 0.128 0.013 -0.055 0.032 0.001 -0.03 -0.018 

Digestive 
Problem -0.003 0.125 -0.02 0.064 0.04 -0.052 0.001 0.04 -0.04 0.024 0.026 0.004 

Infection 0.101 0.189 -0.001 0.03 -0.016 0.065 0.06 -0.127 0.017 0.037 -0.055 0.055 

Cardiovascular 

Problem 0.017 0.004 0.03 0.075 -0.033 -0.014 0.051 -0.01 -0.063 0.019 -0.029 0.026 

Low Blood 
Pressure -0.046 0.02 0.064 0.043 0.048 -0.103 0.067 0.012 -0.015 -0.078 -0.013 0.254 

High Blood 

Pressure -0.06 0 0.022 0.034 0.089 0.16 -0.053 -0.006 0.084 -0.01 0.086 -0.034 

Orthopedic 
Problem 0.026 0.046 0.037 0.048 0.024 -0.01 0.02 0.108 -0.031 -0.08 0.046 0.159 

Metabolic 

Problem 0.04 0.043 0.027 -0.017 -0.018 -0.002 0.003 -0.01 0.064 -0.065 0.021 0.096 

Neurologic 
Problem 0.061 0.125 -0.033 -0.043 0.026 0.074 0 -0.058 0.015 0.044 0.012 0.079 

Headache -0.005 0.13 0.015 0.109 -0.025 0 0.012 0.047 -0.021 -0.041 -0.043 0.161 

Other Pain -0.02 0.141 0.022 0.005 0.004 0.01 0.072 -0.015 -0.004 -0.056 -0.028 0.089 

Recurrent 

Problem 0.027 0.08 0.019 0.056 -0.012 0.053 0.125 -0.017 -0.085 -0.017 0.031 0.07 

Depression 0.008 0.088 -0.084 0.014 -0.014 -0.054 -0.074 -0.029 -0.029 0.128 0.069 0.081 

Anxiety -0.008 0.07 -0.053 0.046 0.002 0.071 -0.008 -0.06 -0.054 0.12 0.035 0.156 

Other 
Psychological 

Problems -0.033 0.115 0.027 0.026 -0.001 -0.033 0.035 0.004 -0.05 0.013 0.008 0.072 
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Medication for 

Mental 

Purposes -0.022 0.155 -0.074 0.045 0.003 -0.04 -0.078 -0.026 0.036 0.077 0.035 0.118 

Doctor Visits 0.046 0.144 -0.085 0.024 0.016 -0.014 -0.043 0.049 -0.038 0.08 -0.05 -0.009 

Other 

Medication -0.052 0.186 -0.024 0.118 0 0.084 0.017 -0.069 -0.044 0.059 0.004 0.137 

Antibiotic 

Taken Past 3 

Years 0.063 0.099 -0.01 0.002 0.034 0.013 -0.014 -0.014 0.022 0.03 -0.016 0.117 

Hospitalization 
Past 5 Years 0.019 0.125 0.017 -0.005 0.001 -0.082 0.05 0.002 0.022 -0.071 -0.028 -0.059 

Life Expectancy -0.016 0.096 0.058 0.037 -0.024 -0.128 0.011 -0.013 0.06 -0.063 -0.021 -0.038 

Now Feeling 

Physically 
Miserable -0.007 0.074 -0.002 0.016 -0.007 0.02 -0.008 -0.01 -0.016 0.027 0.074 0.103 

Usually Feeling 

Physically 

Miserable -0.039 0.05 -0.061 0.029 -0.047 -0.022 -0.07 -0.009 0.036 0.038 0.029 0.17 

Now Feeling 

Mentally 

Miserable -0.022 0.053 0.001 -0.006 -0.028 -0.011 -0.017 0.01 0.024 -0.043 0.043 0.129 

Usually Feeling 
Mentally 

Miserable -0.088 0.034 -0.068 0.071 -0.015 -0.097 -0.072 0.116 -0.037 0.027 0.021 0.149 

Year 0.37 0.106 0.618 -0.096 0.71 0.09 -0.148 -0.132 -0.018 0.248 0.018 0.05 

Course of 
COVID-19 NA NA -0.01 -0.037 -0.007 0.032 0.033 -0.034 -0.001 0.001 0.101 0.05 

Months since 

COVID 
Infection -0.036 -0.01 NA 0.032 0.144 -0.405 0.47 0.032 -0.103 -0.479 0.007 -0.034 

Sex (last column) was coded as 1 – men and 2 – women. Significant correlations are bolded. The p-

values that remained or turned significant after the application of the Benjamini-Hochberg correction for 

multiple testing (with FDR set at 0.1) are underlined. 
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Table S21- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, and 

survey year- All subjects 
 Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues 0.655 0 0.769 0.026 0.707 0.828 0.251 0.585 0.988 0.51 0.672 0 

Mental Health 
Issues 0.079 0.101 0.298 0.084 0.67 0.653 0.245 0.675 0.601 0.237 0.191 0 

Fatigue 0.128 0.021 0.313 0.002 0.314 0.931 0.004 0.018 0.159 0.881 0.846 0.001 

Intelligence 0.451 0.161 0.106 0.122 0.887 0.002 0.024 0.083 0.676 0 0.451 0 

Memory 0.108 0.809 0.227 0.167 0.757 0.612 0.007 0.428 0.141 0.119 0.048 0 

Reactions 0.302 0.473 0.411 0.007 0.444 0.23 0.027 0.03 0.565 0.584 0.744 0.467 

Accuracy 0.973 0.041 0.566 0.587 0.145 0.001 0.599 0.093 0.812 0.088 0.057 0.001 

Evolutionary 

Biology Score 0.615 0.828 0.521 0.365 0.064 0.037 0.989 0.237 0.799 0.283 0 0.009 

Free-Recall 
Memory 0.071 0.68 0.166 0.892 0.693 0.279 0.038 0.348 0.252 0.213 0.076 0 

Recognition 

Memory 0.048 0.661 0.172 0.672 0.762 0.257 0.04 0.1 0.077 0.233 0.139 0 

Simple RT 
Duration 0.858 0.089 0.346 0.039 0.223 0.874 0.133 0.268 0.393 0.673 0.213 0.1 

Simple RT 

Precision 0.794 0.821 0.686 0.072 0.206 0.809 0.67 0 0.125 0.217 0.782 0.007 

Stroop Duration 0.587 0.318 0.409 0.067 0.718 0.442 0.057 0.115 0.718 0.159 0.972 0.933 

Stroop Precision 0.817 0.019 0.657 0.686 0.217 0.032 0.348 0.341 0.111 0.323 0.567 0.775 

Reading Time 0.144 0.778 0.313 0.082 0.771 0.19 0.212 0.226 0.693 0.535 0.941 0.056 

Allergy 0.545 0.001 0.83 0.016 0.582 0.687 0.344 0.991 0.622 0.299 0.821 0.012 

Skin Problem 0.573 0 0.957 0.573 0.458 0.022 0.769 0.207 0.471 0.989 0.28 0.522 

Digestive 
Problem 0.903 0.002 0.645 0.023 0.254 0.354 0.98 0.358 0.36 0.588 0.35 0.875 

Infection 0 0 0.982 0.284 0.65 0.243 0.174 0.004 0.696 0.397 0.047 0.047 

Cardiovascular 

Problem 0.548 0.915 0.489 0.007 0.343 0.798 0.239 0.82 0.151 0.664 0.294 0.351 

Low Blood 
Pressure 0.138 0.653 0.183 0.167 0.216 0.096 0.165 0.804 0.751 0.106 0.685 0 

High Blood 

Pressure 0.134 0.998 0.712 0.413 0.078 0.041 0.381 0.924 0.166 0.871 0.032 0.402 

Orthopedic 
Problem 0.354 0.248 0.395 0.085 0.497 0.852 0.653 0.013 0.476 0.069 0.094 0 

Metabolic 

Problem 0.157 0.287 0.54 0.553 0.614 0.969 0.951 0.824 0.145 0.138 0.442 0.001 

Neurologic 
Problem 0.029 0.002 0.455 0.129 0.459 0.187 0.991 0.183 0.737 0.319 0.665 0.005 

Headache 0.853 0.001 0.73 0 0.479 0.993 0.79 0.286 0.625 0.347 0.122 0 

Other Pain 0.484 0 0.622 0.859 0.901 0.863 0.099 0.738 0.923 0.2 0.311 0.001 

Recurrent 

Problem 0.33 0.048 0.67 0.045 0.741 0.341 0.004 0.692 0.053 0.698 0.273 0.012 

Depression 0.775 0.029 0.054 0.623 0.691 0.329 0.091 0.508 0.501 0.003 0.013 0.003 

Anxiety 0.773 0.084 0.221 0.104 0.95 0.202 0.85 0.17 0.215 0.006 0.214 0 

Other 
Psychological 

Problems 0.233 0.005 0.543 0.355 0.976 0.561 0.42 0.929 0.252 0.761 0.762 0.01 
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Medication for 

Mental 

Purposes 0.449 0 0.104 0.126 0.939 0.491 0.086 0.576 0.426 0.09 0.224 0 

Doctor Visits 0.098 0 0.052 0.397 0.643 0.8 0.33 0.265 0.39 0.068 0.074 0.741 

Other 

Medication 0.073 0 0.592 0 0.991 0.143 0.704 0.131 0.335 0.191 0.885 0 

Antibiotic 

Taken Past 3 

Years 0.024 0.014 0.825 0.95 0.338 0.812 0.753 0.747 0.61 0.486 0.572 0 

Hospitalization 
Past 5 Years 0.49 0.002 0.692 0.846 0.978 0.145 0.25 0.966 0.614 0.107 0.315 0.034 

Life Expectancy 0.579 0.018 0.186 0.195 0.507 0.022 0.803 0.764 0.171 0.153 0.465 0.177 

Now Feeling 

Physically 
Miserable 0.8 0.066 0.967 0.578 0.843 0.725 0.848 0.817 0.71 0.538 0.008 0 

Usually Feeling 

Physically 

Miserable 0.158 0.213 0.165 0.299 0.183 0.696 0.111 0.829 0.415 0.381 0.301 0 

Now Feeling 

Mentally 

Miserable 0.433 0.185 0.988 0.821 0.419 0.847 0.704 0.818 0.585 0.323 0.119 0 

Usually Feeling 
Mentally 

Miserable 0.002 0.393 0.119 0.011 0.671 0.081 0.101 0.008 0.4 0.544 0.439 0 

Year 0 0.008 0 0.001 0 0.107 0.001 0.003 0.688 0 0.51 0.073 

Course of 
COVID-19 NA NA 0.822 0.364 0.895 0.562 0.45 0.444 0.983 0.974 0.012 0.211 

Months since 

COVID 
Infection 0.411 0.822 NA 0.476 0.01 0 0 0.465 0.018 0 0.877 0.431 

 

 

  



47 
 

Table S22- Correlations between health and performance-related variables 

and COVID-related variables controlled for age, sex, survey year, and time 

elapsed since infection- All subjects 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancest

ral 

SARS-
CoV-2 

variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues 

0.015 0.210 0.017 0.061 0.013 -0.022 0.049 -0.024 0.001 -0.025 0.010 0.161 

Mental Health 

Issues 

-0.053 0.066 -0.022 0.048 -0.015 -0.054 -0.033 0.019 -0.027 0.034 0.037 0.163 

Fatigue -0.035 0.092 0.044 0.088 0.033 0.009 0.119 -0.104 -0.057 0.016 -0.008 0.093 

Intelligence 0.014 -0.056 -0.036 -0.043 0.006 0.162 -0.075 -0.073 0.011 0.157 -0.019 -0.096 

Memory 0.038 -0.009 -0.040 -0.038 -0.008 -0.003 -0.106 -0.032 0.059 0.048 -0.052 0.113 

Reactions 0.029 0.028 0.001 -0.075 0.026 -0.042 0.090 -0.096 -0.021 -0.007 -0.009 0.020 

Accuracy 0.008 -0.082 0.040 -0.015 0.050 0.195 -0.012 -0.072 0.007 0.071 -0.055 -0.097 

Output Variables 

Evolutionary 

Biology Score 

-0.000 0.008 0.075 0.024 0.062 0.126 -0.014 0.051 0.014 -0.038 -0.103 -0.077 

Free-Recall 

Memory 

0.044 -0.017 -0.049 -0.003 -0.011 0.026 -0.073 -0.040 0.046 0.030 -0.048 0.110 

Recognition 

Memory 

0.049 -0.018 -0.051 -0.011 -0.007 0.029 -0.073 -0.073 0.075 0.027 -0.038 0.119 

Simple RT 

Duration 

0.008 -0.068 0.019 -0.058 0.042 0.039 0.052 -0.049 -0.033 0.001 0.033 0.044 

Simple RT 

Precision 

0.008 -0.009 0.008 -0.050 0.043 0.027 0.030 -0.193 0.065 0.051 -0.008 -0.074 

Stroop Duration 0.016 0.040 0.007 -0.051 0.012 -0.014 0.075 -0.070 0.019 -0.050 0.000 -0.002 

Stroop Precision -0.001 -0.094 0.026 -0.011 0.043 0.110 0.056 -0.041 -0.072 0.038 -0.017 -0.009 

Reading Time 0.036 -0.011 -0.024 -0.048 -0.010 -0.062 0.038 -0.054 -0.012 -0.006 -0.000 0.054 

Allergy 0.024 0.127 0.038 0.066 0.017 0.031 0.041 0.000 0.022 -0.046 -0.008 0.067 

Skin Problem 0.015 0.163 -0.000 0.015 0.027 0.109 0.013 -0.055 0.031 0.001 -0.029 -0.017 

Digestive Problem -0.005 0.125 -0.012 0.064 0.040 -0.054 0.011 0.040 -0.042 0.015 0.026 0.005 

Infection 0.107 0.189 0.028 0.029 -0.016 0.051 0.067 -0.127 0.017 0.041 -0.056 0.053 

Cardiovascular 

Problem 

0.023 0.004 0.038 0.074 -0.035 -0.004 0.042 -0.010 -0.059 0.038 -0.031 0.023 

Low Blood 

Pressure 

-0.036 0.021 0.055 0.0399 0.047 -0.112 0.041 0.011 -0.007 -0.054 -0.016 0.250 

High Blood 

Pressure 

-0.057 0.000 0.017 0.030 0.089 0.180 -0.073 -0.006 0.087 0.000 0.085 -0.035 

Orthopedic 
Problem 

0.026 0.046 0.004 0.048 0.023 -0.005 0.002 0.107 -0.027 -0.070 0.046 0.158 

Metabolic 

Problem 

0.041 0.042 0.007 -0.016 -0.016 -0.001 -0.011 -0.010 0.066 -0.059 0.020 0.095 

Neurologic 
Problem 

0.052 0.125 -0.050 -0.041 0.027 0.075 0.018 -0.057 0.011 0.031 0.015 0.081 

Headache 0.000 0.130 0.028 0.108 -0.024 -0.018 0.005 0.046 -0.019 -0.038 -0.044 0.158 

Other Pain -0.016 0.141 0.020 0.004 0.004 0.013 0.070 -0.015 -0.002 -0.052 -0.029 0.087 

Recurrent 

Problem 

0.031 0.079 0.021 0.055 -0.011 0.052 0.132 -0.017 -0.083 -0.009 0.029 0.068 

Depression 0.000 0.088 -0.044 0.014 -0.013 -0.091 -0.039 -0.026 -0.038 0.100 0.071 0.083 

Anxiety -0.011 0.069 -0.017 0.046 0.002 0.047 0.019 -0.058 -0.060 0.107 0.035 0.156 
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Other 

Psychological 

Problems 

-0.028 0.114 0.031 0.025 -0.003 -0.032 0.025 0.002 -0.047 0.029 0.006 0.069 

Medication for 

Mental Purposes 

-0.026 0.155 -0.021 0.045 0.001 -0.073 -0.048 -0.023 0.029 0.047 0.036 0.119 

Doctor Visits 0.036 0.144 -0.059 0.024 0.019 -0.065 -0.003 0.051 -0.046 0.044 -0.046 -0.005 

Other Medication -0.060 0.185 -0.038 0.118 0.001 0.067 0.032 -0.067 -0.046 0.054 0.006 0.139 

Antibiotic Taken 

Past 3 Years 

0.066 0.099 0.015 0.001 0.034 0.004 -0.010 -0.013 0.021 0.029 -0.016 0.116 

Hospitalization_P

ast5Year 

0.019 0.124 -0.002 -0.005 0.001 -0.062 0.047 0.001 0.023 -0.070 -0.027 -0.058 

Life Expectancy -0.013 0.095 0.012 0.036 -0.023 -0.117 -0.018 -0.015 0.066 -0.039 -0.021 -0.038 

Now Feeling 

Physically 

Miserable 

-0.007 0.073 -0.001 0.015 -0.007 0.017 -0.008 -0.010 -0.016 0.029 0.073 0.102 

Usually Feeling 
Physically 

Miserable 

-0.039 0.050 0.000 0.028 -0.047 -0.055 -0.046 -0.007 0.029 0.010 0.028 0.169 

Now Feeling 
Mentally 

Miserable 

-0.023 0.053 -0.006 -0.006 -0.028 -0.025 -0.019 0.010 0.024 -0.048 0.043 0.128 

Usually Feeling 

Mentally 
Miserable 

-0.096 0.034 -0.039 0.072 -0.013 -0.151 -0.045 0.118 -0.044 -0.006 0.023 0.151 

Year 0.406 0.082 0.379 -0.095 0.686 0.324 -0.419 -0.123 0.050 0.492 -0.005 0.023 

Course of 

COVID-19 

NA NA 0.004 -0.036 0.000 0.004 0.043 -0.033 -0.002 -0.003 0.101 0.050 

Months since 
COVID Infection 

-0.179 0.004 NA 0.017 0.037 -0.405 0.469 0.031 -0.103 -0.479 0.059 0.059 

Sex (last column) was coded as 1 – men and 2 – women. Significant correlations are bolded. The p-

values that remained or turned significant after the application of the Benjamini-Hochberg correction for 

multiple testing (with FDR set at 0.1) are underlined. 
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Table S23- P-values of the correlations between health and performance-

related variables and COVID-related variables controlled for age, sex, 

survey year, and time elapsed since infection- All subjects 
 

Infected Course Months since 

Infection 

Vaccination Months since 

Vaccination 

Covid after 

Vaccination 

Ancestral 

SARS-

CoV-2 
variant 

Alpha Delta Omicron Age Sex 

Physical Health 

Issues 0.569 0.00 0.528 0.027 0.708 0.689 0.254 0.58 0.964 0.556 0.7 0.00 

Mental Health 
Issues 0.053 0.101 0.427 0.081 0.671 0.33 0.445 0.651 0.527 0.437 0.177 0.00 

Fatigue 
0.209 0.021 0.107 0.002 0.341 0.86 0.006 0.017 0.19 0.703 0.77 0.001 

Intelligence 
0.598 0.162 0.194 0.125 0.855 0.004 0.089 0.094 0.8 0.00 0.498 0.001 

Memory 
0.17 0.812 0.144 0.176 0.801 0.946 0.016 0.454 0.175 0.266 0.06 0.00 

Reactions 
0.29 0.475 0.956 0.007 0.45 0.448 0.039 0.028 0.622 0.861 0.742 0.47 

Accuracy 
0.762 0.041 0.141 0.568 0.15 0.00 0.772 0.097 0.858 0.103 0.047 0.00 

Output Variables 

Evolutionary 

Biology Score 0.985 0.83 0.007 0.377 0.075 0.024 0.746 0.246 0.75 0.384 0.00 0.005 

Free-Recall 
Memory 0.131 0.673 0.088 0.919 0.751 0.65 0.107 0.377 0.304 0.512 0.098 0.00 

Recognition 

Memory 0.089 0.653 0.076 0.695 0.83 0.605 0.108 0.112 0.098 0.544 0.181 0.00 

Simple RT 
Duration 0.754 0.089 0.473 0.038 0.232 0.48 0.231 0.256 0.447 0.973 0.23 0.11 

Simple RT 

Precision 0.746 0.823 0.747 0.071 0.222 0.619 0.486 0.00 0.134 0.237 0.768 0.007 

Stroop Duration 
0.55 0.32 0.8 0.066 0.729 0.795 0.087 0.109 0.654 0.25 0.984 0.921 

Stroop Precision 
0.954 0.019 0.34 0.679 0.218 0.048 0.195 0.35 0.1 0.378 0.53 0.733 

Reading Time 
0.185 0.776 0.385 0.083 0.773 0.264 0.381 0.214 0.77 0.876 0.982 0.05 

Allergy 
0.384 0.001 0.162 0.017 0.616 0.577 0.339 0.996 0.605 0.287 0.758 0.015 

Skin Problem 
0.568 0.00 0.992 0.57 0.439 0.052 0.762 0.207 0.466 0.964 0.281 0.523 

Digestive Problem 
0.838 0.002 0.657 0.022 0.257 0.328 0.785 0.351 0.334 0.715 0.338 0.855 

Infection 
0.00 0.00 0.308 0.294 0.651 0.358 0.121 0.004 0.697 0.342 0.041 0.054 

Cardiovascular 
Problem 0.388 0.916 0.166 0.008 0.319 0.934 0.335 0.803 0.171 0.384 0.258 0.396 

Low Blood 

Pressure 0.24 0.637 0.071 0.202 0.226 0.072 0.386 0.819 0.877 0.261 0.603 0.00 

High Blood 
Pressure 0.153 0.999 0.66 0.453 0.079 0.022 0.229 0.918 0.151 0.996 0.034 0.384 

Orthopedic 

Problem 0.333 0.249 0.884 0.086 0.506 0.915 0.955 0.014 0.531 0.108 0.097 0.00 

Metabolic 
Problem 0.136 0.29 0.779 0.552 0.645 0.977 0.797 0.809 0.127 0.176 0.453 0.001 

Neurologic 

Problem 0.059 0.002 0.072 0.137 0.442 0.18 0.681 0.191 0.796 0.468 0.589 0.003 

Headache 
0.999 0.001 0.311 0.00 0.498 0.737 0.906 0.292 0.65 0.379 0.109 0.00 

Other Pain 
0.566 0.00 0.452 0.866 0.898 0.811 0.109 0.727 0.964 0.234 0.291 0.002 

Recurrent 
Problem 0.258 0.049 0.435 0.047 0.735 0.344 0.003 0.683 0.057 0.833 0.295 0.015 

Depression 
1 0.028 0.11 0.604 0.698 0.103 0.371 0.548 0.38 0.022 0.01 0.003 

Anxiety 
0.684 0.083 0.529 0.101 0.952 0.392 0.663 0.183 0.17 0.014 0.201 0.00 

Other 

Psychological 
Problems 0.313 0.005 0.256 0.361 0.926 0.568 0.556 0.947 0.278 0.498 0.81 0.013 
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Medication for 

Mental Purposes 0.361 0.00 0.458 0.125 0.962 0.207 0.286 0.614 0.525 0.298 0.207 0.00 

Doctor Visits 
0.196 0.00 0.033 0.376 0.58 0.24 0.942 0.238 0.286 0.307 0.097 0.836 

Other Medication 
0.037 0.00 0.179 0.00 0.959 0.239 0.471 0.136 0.306 0.233 0.821 0.00 

Antibiotic Taken 

Past 3 Years 0.017 0.014 0.572 0.957 0.333 0.943 0.812 0.753 0.624 0.502 0.551 0.00 

Hospitalization 
Past 5 Years 0.493 0.002 0.93 0.85 0.961 0.264 0.276 0.977 0.585 0.107 0.319 0.035 

Life Expectancy 
0.629 0.019 0.652 0.2 0.509 0.036 0.675 0.731 0.13 0.365 0.449 0.17 

Now Feeling 

Physically 

Miserable 0.787 0.066 0.945 0.575 0.841 0.76 0.846 0.819 0.706 0.497 0.008 0.00 

Usually Feeling 

Physically 

Miserable 0.152 0.212 0.985 0.301 0.176 0.32 0.286 0.864 0.5 0.811 0.303 0.00 

Now Feeling 
Mentally 

Miserable 0.401 0.186 0.811 0.826 0.422 0.643 0.661 0.819 0.583 0.265 0.116 0.00 

Usually Feeling 
Mentally 

Miserable 0.001 0.388 0.153 0.01 0.693 0.007 0.303 0.007 0.313 0.873 0.391 0.00 

Year 
0.00 0.04 0.00 0.001 0.00 0.00 0.00 0.005 0.25 0.00 0.837 0.401 

Course of 

COVID-19 NA NA 0.909 0.364 0.991 0.941 0.33 0.449 0.964 0.931 0.012 0.212 

Months since 

COVID Infection 0.00 0.909 NA 0.521 0.287 0.00 0.00 0.465 0.018 0.00 0.032 0.032 
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Figure S1- Changes in health and performance-related variables with time 

since COVID-related variables- Women 

 

Based on the comparison of BIC values, all observed dependencies were best approximated by a first-degree 

polynomial (a straight line). The shaded areas around the lines indicate the 60% confidence intervals.  It should be 

noted that the slopes of the lines on the graph cannot be directly compared with the (more accurate) Tau values 

calculated using the non-parametric partial Kendall test, which is less sensitive to the presence of outliers and 

additionally controlled for the influence of 3 confounding variables (sex, age, and year of survey). 

 

Figure S2- Changes in health and performance-related variables with time 

since COVID-related variables- men 

 

For legends see Figure S1. 
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Figure S3- Changes in health and performance-related variables with time 

since COVID-19 beyond 24 months post-infection- related variables- 

women 

 

For legends see Figure S1. 

 

Figure S4- Changes in health and performance-related variables with time 

since COVID-19 beyond 24 months post-infection- related variables- men 

 

For legends see Figure S1. 
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Figure S5- Changes in health and performance-related variables with time 

since COVID vaccination-related variables- women 

 

 

For legends see Figure S1. 

 

Figure S6- Changes in health and performance-related variables with time 

since COVID vaccination-related variables- men 

 

For legends see Figure S1. 
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