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Article 

SARS-CoV-2 and Mental Health: A Cross-Sectional 

Study of Young Individuals with Mild to Moderate 

COVID-19, an Average of 15 Months Post-Recovery 

Ashkan Latifi 

Laboratory of Evolutionary Biology, Department of Philosophy and History of Sciences, Faculty of Science, 

Charles University, Viničná 7, 128 00 Prague, Czech Republic; latifia@natur.cuni.cz 

Abstract: Background: The long-term effects of COVID-19 infection represent an emerging area of 

research that explores the relationships between a history of COVID-19 infection and its 

consequential sequelae. This study investigates the potential associations among the duration since 

infection, the severity of the acute phase of the disease, and sex, while controlling for age, in relation 

to mental health.; Methods: A total of 305 university students participated in this cross-sectional 

study, during which data were collected using the SCL-90-R questionnaire. The analysis of the 

collected data was conducted using MANCOVA, ANCOVA, and partial Kendall tau methods. 

Results: The findings indicated that factors such as sex—specifically being female—, longer time 

elapsed since infection, and disease severity significantly influenced multiple scales of the SCL-90-R. 

Conclusions: Based on these findings, it is recommended that investigations into mental health issues 

consider biological sex, COVID-19 severity, and the duration since infection as potential risk factors 

among young adults with a history of COVID-19 infection. 
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1. Introduction 

COVID-19, caused by the SARS-CoV-2 virus, was first identified in December 2019 in Wuhan, 

China, marking the onset of a global pandemic [1]. Initially characterized primarily as a respiratory 

infection, subsequent investigations have demonstrated that COVID-19’s impact extends beyond the 

respiratory system. Research has indicated that the virus can infiltrate the central nervous system 

(CNS), leading to a range of neuropsychiatric and neurological complications [2]. The spectrum of 

neuropsychiatric manifestations associated with COVID-19 is significant. A meta-analysis 

encompassing 27 studies revealed alarming prevalence rates for various mental health disorders 

among COVID-19 survivors. Specifically, the rates of Post-Traumatic Stress Disorder (PTSD), anxiety, 

psychological distress, depression, and sleep disorders were found to be 20% (95% CI = 16–24%), 22% 

(95% CI = 18–27%), 36% (95% CI = 22–51%), 21% (95% CI = 16–28%), and 35% (95% CI = 29–41%) 

respectively, based on a cohort of 9,605 individuals who had recovered from COVID-19 [3]. 

Cognitive impairment and psychopathological symptoms have been documented in patients 

recovering from the acute phase of COVID-19 [4,5]. Research indicates that these negative effects may 

persist over time. For instance, a study revealed that COVID-19 patients exhibited declining 

performance in reaction time tasks, alongside lower mental health scores and higher fatigue indices, 

extending beyond two years post-recovery [6]. Furthermore, these adverse effects are not limited to 

older populations; they can also impact younger individuals. A study focusing on young university 

students demonstrated that 39 months after recovery, both the infection itself and its severity had 

detrimental effects on their overall health. Additionally, there was a negative correlation observed 

between the severity of COVID-19 and cognitive performance among these students [7]. Research 

has identified brain structural changes, neuroinflammation, and viral invasiveness as potential 

contributors to long-term neurological and mental health adversities associated with these infections 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 February 2025 doi:10.20944/preprints202502.0964.v1

©  2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202502.0964.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 13 

 

[8]. Furthermore, more recent evidence suggests that the adverse effects can last for more than four 

years following the initial infection [9,10].  

In this respect, several studies have investigated the mental health impact of COVID-19 infection 

on patients post-recovery; however, many of these studies either did not employ a validated 

questionnaire to assess the adverse effects on patients’ mental health or overlooked it altogether 

(e.g.,[11];[6]). Consequently, the present study aims to further explore this relationship by utilizing a 

standardized instrument that is widely recognized in psychiatric and psychological research. 

Additionally, this research intends to focus on young individuals with a history of mild to moderate 

COVID-19, an area that remains relatively underexplored compared to research involving elderly 

populations with severe COVID-19 histories. 

2. Materials and Methods 

2.1. Participants 

A total of 346 students from Bu-Ali Sina University volunteered to participate in this cross-

sectional study. Participants were approached on the university campus and invited to engage in 

research focused on individuals with a history of either mild or moderate COVID-19. Specifically, 

mild cases were defined as those who had recovered at home without requiring medical intervention, 

while moderate cases included individuals who had received medical care at outpatient clinics. 

Out of the initial cohort, 41 participants were excluded from the study due to incomplete data 

or pre-existing mental health disorders and also medical conditions known to affect mental health, 

such as hyperthyroidism. Consequently, the final sample consisted of 305 subjects who met the 

inclusion criteria and participated in this study. 

2.2. Data Collection 

Data were collected in person through the administration of the ‘Symptom Checklist 90-Revised’ 

(SCL-90-R) to the participants. Each participant received comprehensive information regarding the 

study, including its objectives and significance. Based on the questionnaire’s manual, instructions 

were provided to ensure that participants could accurately complete the checklist [12].  

Before participating in the research, all respondents were assured of their anonymity, and 

voluntary informed consent was obtained from each individual. Participants were informed about 

the scope of the study, its objectives, and the fact that the findings would be published as an article 

in a scientific journal. They were also informed of their right to withdraw from the study at any time 

without facing any conditions or consequences. 

The ethical conduct of this research adhered to the principles outlined in the Declaration of 

Helsinki. 

2.3. Instrument 

The instrument utilized in this study was the Farsi version of the Symptom Checklist-90-Revised 

(SCL-90-R). This self-report questionnaire comprises 90 items, each rated on a five-point Likert scale, 

where responses range from 0 (“None”) to 4 (“Extreme”). The SCL-90-R is in part structured around 

nine primary symptom dimensions: Somatization (SOM), Obsessive-Compulsive (O-C), 

Interpersonal Sensitivity (INS), Depression (DEP), Anxiety (ANX), Hostility (HOS), Phobic Anxiety 

(PHO), Paranoid Ideation (PAR), and Psychoticism (PSY) [13].  

The internal consistency coefficients for these nine subscales have been reported to range from 

.76 to .88, with an overall coefficient of .97, indicating high reliability of the instrument across its 

various dimensions [14]. 

2.4. Data Analysis 

R (version 4.2.0) and SPSS (SPSS Statistics V26) were utilized for the analysis of the data collected 

in this study. Descriptive statistics were computed to provide a comprehensive overview of the 
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sample characteristics. To explore potential differences between participants based on sex and 

severity of COVID-19, crosstabulation methods were employed.  

Subsequently, a multivariate analysis of covariance (MANCOVA), controlled for age, was 

performed to determine whether any independent variables or their interactions could significantly 

forecast the respondents’ scores on the dependent variables. Following the MANCOVA, univariate 

models of covariance (ANCOVA), controlled for age, were examined for each independent variable 

and their interactions to assess their possible effects on each dependent variable. 

Given concerns regarding normality and homogeneity of variances, which were revealed 

through the descriptive analysis and the Levene’s test, which assesses the assumption of equality of 

error variances, the partial Kendall Tau correlational analysis, a non-parametric multivariate analysis 

method, was employed, stratified by sex and controlled for age. These non-parametric tests served 

to validate whether or not the findings from parametric tests remained robust when the data did not 

follow a Gaussian distribution.  

3. Results 

3.1. Descriptive Statistics 

Descriptive statistical analysis revealed that the participants had an average age of 22.80 years, 

and a mean duration of 15.18 months since infection. Among the psychological measures assessed, 

the depression scale exhibited the highest mean score (15.90), followed by somatization (14.01). In 

contrast, the phobic anxiety scale recorded the lowest mean score (3.95) (Table 1). Crosstabulation 

analysis revealed that among the women included in the study (total n = 156), 53.8% (n = 84) had 

experienced a mild case of COVID-19, while 46.2% (n = 72) had encountered its moderate form. For 

men (total n = 149), the analysis showed that 57.7% (n = 86) had experienced mild COVID-19, whereas 

42.3% (n = 63) had undergone its moderate form. When examining the distribution of mild cases 

across these two sexes (total n = 170), it was observed that 49.4% (n = 86) were men, and 50.6% (n = 

84) were women. For moderate cases (total n = 135), the proportions shifted slightly, with 53.3% (n = 

72) being women and 47.7% (n = 63) being men. The chi-square test conducted to evaluate these 

differences did not yield statistically significant results (𝛘2(1) = 0.463, p = 0.496). 

Table 1. Descriptive Statistics – Independent variables of age and TPSI alongside dependent variables from the 

nine scales of the SCL-90-R. 

 

            Skewness 

N Mean Std. Deviation Statistic Std. Error 

Age 305 22.80 4.438 2.315 0.140 

TPSI 305 15.18 6.921 0.529 0.140 

Somatization 305 14.01 9.052 0.641 0.140 

O-C 305 13.59 6.795 0.285 0.140 

Interpersonal Sensitivity 305 9.42 5.573 0.468 0.140 

Depression 305 15.90 9.925 0.457 0.140 

Anxiety 305 10.45 6.959 0.813 0.140 

Hostility 305 7.10 4.967 0.664 0.140 

Phobic Anxiety 305 3.95 3.830 1.304 0.140 

Paranoid Ideation 305 8.19 4.184 0.162 0.140 

Psychoticism 305 7.85 5.795 0.794 0.140 

TPSI represents the time passed since COVID-19 infection. 

In addition, an examination of the skewness values and histograms of the dataset indicated that 

the distributions did not conform to a Gaussian model (Table 1 and Figure 1). 
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The bell-shaped curves represent the normal Gaussian distribution. 

Figure 1. Histograms of the continuous independent and dependent variables. 

3.2. MANCOVA Results 

To elucidate the potential effects of the independent variables on the dependent variables, a 

MANCOVA was conducted, while controlling for age as a covariate. 

The results showed that two models were statistically significant. The first model identified the 

time passed since COVID-19 infection (TPSI) as a significant independent variable, with F(270, 1845) = 

1.197, p = 0.022, and a partial eta squared value of 0.149, suggesting a moderate effect size. The second 

model demonstrated that sex was also a significant independent variable, with F(9, 197) = 2.442, p = 

0.012, and a partial eta squared value of 0.100, indicating a small to moderate effect size. However, 

none of the other independent variables or their interactions reached statistical significance (Table 2). 
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Table 2. MANCOVA results for the independent variables and their interactions with regard to the scales of the 

SCL-90-R. 

 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial Eta 

Squared 

Intercept Pillai's Trace 0.167 4.373 9 197 0.000 0.167 

Age Pillai's Trace 0.027 0.609 9 197 0.789 0.027 

TPSI Pillai's Trace 1.342 1.197 270 1845 0.022 0.149 

Severity Pillai's Trace 0.042 0.962 9 197 0.472 0.042 

Sex Pillai's Trace 0.100 2.442 9 197 0.012 0.100 

TPSI * Severity Pillai's Trace 1.036 1.026 234 1845 0.386 0.115 

TPSI * Sex Pillai's Trace 0.951 0.969 225 1845 0.614 0.106 

Severity * Sex Pillai's Trace 0.077 1.822 9 197 0.066 0.077 

TPSI * Severity * 

Sex 

Pillai's Trace 0.475 0.816 126 1845 0.931 0.053 

TPSI represents the time passed since COVID-19 infection. Asterisk indicate interactions. 

3.3. ANCOVA Results 

To further explore these findings, ANCOVA models for each dependent variable were 

constructed to identify which independent variables had a statistically significant impact on the 

dependent variables under consideration (Table S1). The findings demonstrated that sex had a 

statistically significant effect on Somatization (F(1) = 10.186, p = 0.002, partial η² = 0.047), which 

suggests that differences in Somatization symptoms are influenced by sex, with a moderate effect 

size.  

The duration of time elapsed since infection significantly affected several psychological 

dimensions. Specifically, it had a notable impact on Interpersonal Sensitivity (F(30) = 1.529, p = 0.046, 

partial η² = 0.183), Depression (F(30) = 1.939, p = 0.004, partial η² = 0.221), and Anxiety (F(30) = 1.829, p = 

0.008, partial η² = 0.211), which indicate that this variable plays a role in shaping these psychological 

outcomes, with large effect sizes observed for Depression and Anxiety in particular. Additionally, its 

influence on O-C approached statistical significance (F(30) = 1.492, p = 0.057, partial η² = 0.179), 

suggesting a potential trend.  

The severity of COVID-19 was found to significantly affect multiple psychological variables. It 

had a significant impact on Somatization (F(1) = 6.277, p = 0.013, partial η² = 0.030), O-C (F(1) = 3.942, p 

= 0.048, partial η² = 0.019), and Anxiety (F(1) = 4.866, p = 0.028, partial η² = 0.023), the effect sizes were 

small to moderate for these variables. Furthermore, the severity of COVID-19 showed an almost 

significant relationship with Psychoticism scores (F(1) = 3.825, p = 0.052, partial η² = 0.018). While this 

result did not reach conventional thresholds for statistical significance (p < 0.05), it indicates a possible 

association trend between disease severity and Psychoticism. 

Further examination of the statistical models revealed that the interaction between the duration 

of time since infection and the severity of the disease was statistically significant for Depression (F(26) 

= 2.158, p = 0.002, partial η² = 0.215) and Hostility (F(26) = 1.578, p = 0.043, partial η² = 0.167). The 

interaction plots for the examined variables indicated that the interaction effect was more 

pronounced and obvious for depression than for hostility (Figure 2). Depression scores were 

consistently lower in mild cases compared to moderate cases; however, there was a notable increase 

in depression scores over time since infection, particularly from month 10 onwards. This increase was 

steeper in mild cases when compared to moderate cases. In contrast, hostility scores displayed a 

relatively stable gradient of increase over time, with the interaction effect being prominently less 

obvious. 
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Figure 2. Plots of the interactions between TPSI and hostility and depression scores, displayed at the two levels 

of the severity of the disease. 

3.4. Partial Kendall Tau Results 

To validate the aforementioned findings, the multivariate non-parametric test known as Partial 

Kendall Tau correlational method was utilized. This statistical method was employed to examine 

whether the observed results remained consistent when analyzed within a non-parametric 

framework. The use of Partial Kendall Tau is particularly advantageous in scenarios where the 

assumptions of parametric tests may not be met, allowing for a robust assessment of the relationships 

among multiple variables without relying on normality or homogeneity of variances. In addition, it 

allows researchers to analyze associations between binary, ordinal, and continuous variables. The 

application of this test involved calculating the partial correlation coefficients that quantify the 

strength and direction of associations between the independent and dependent variables while 

controlling for age.  

3.4.1. All Participants 

For all participants regardless of their sex, the findings indicated that there were positive and 

statistically significant correlations between age and O-C. Additionally, a positive and significant 

relationship was observed between the duration since COVID-19 infection and various scales, 

including O-C, Interpersonal Sensitivity, Depression, Anxiety, Hostility, and Paranoid Ideation. 

Furthermore, the severity of COVID-19 infection demonstrated significant positive correlations with 

Somatization, O-C, Interpersonal Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety, 

Paranoid Ideation, and Psychoticism. Lastly, sex was found to have a negative and significant 

correlation with Somatization, O-C, Interpersonal Sensitivity, Depression, and Anxiety. It is 

important to note that in this study, men were coded as 1 and women as -1; thus, the negative 

correlation associated with sex suggests that women exhibited higher scores on these scales 

compared to their men (Table 3). 

3.4.2. Men 

Amongst men, it was found that the duration since the initial infection was positively and 

significantly correlated with levels of hostility. The positive correlation indicates that as the time since 

the initial COVID-19 infection increases, levels of hostility among men also tended to increase. 

Furthermore, the severity of the COVID-19 infection exhibited significant positive correlations with 

various scales, including somatization, O-C, interpersonal sensitivity, depression, anxiety, hostility, 

paranoid ideation, and psychoticism. These imply that individuals who experienced more severe 

symptoms during their illness were likely to report higher levels of psychological distress across 

multiple dimensions. (Table 3).  
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3.4.3. Women 

For women, the duration of time elapsed since infection with the virus exhibited a significant 

positive correlation with Interpersonal Sensitivity, Depression, and Anxiety. This means that as the 

time since infection increased, women tended to experience higher levels of sensitivity in their 

interactions with others, along with increased feelings of depression and anxiety. Furthermore, the 

severity of the COVID-19 infection was also significantly and positively correlated with various 

scales, including Somatization, O-C, Depression, Anxiety, Hostility, Paranoid Ideation, and 

Psychoticism. This suggests that individuals experiencing more severe COVID-19 symptoms 

reported higher scores on these scales (Table 3). 

Table 3. Results of the partial Kendall tau correlation tests for the independent variables and dependent 

variables. 

All Participants 

Tau Partial Correlation Coefficients 

 Somatiza

tion 

O-C Interpers

onal 

Sensitivit

y 

Depress

ion 

Anxi

ety 

Hostil

ity 

Phobi

c 

Anxi

ety 

Paran

oid 

Ideati

on 

Psychotic

ism 

Age 0.026 0.091

* 

0.005 0.059 0.032 0.033 0.02 0.027 0.03 

TPSI 0.028 0.077

* 

0.089* 0.109** 0.099* 0.09* -0.012 0.098* 0.036 

Sever

ity 

0.206*** 0.159

*** 

0.125** 0.14*** 0.17**

* 

0.156*

** 

0.085* 0.131*

* 

0.168*** 

Sex -0.224*** -

0.121

** 

-0.092* -0.115** -

0.151*

** 

-0.064 -0.052 -0.017 0.024 

P-values 

Age 0.503 0.018 0.905 0.125 0.411 0.389 0.603 0.483 0.43 

TPSI 0.459 0.044 0.021 0.004 0.01 0.02 0.755 0.01 0.346 

Sever

ity 0.000 0.000 0.001 0.000 0.000 0.000 0.027 0.001 0.000 

Sex 0.000 0.002 0.017 0.003 0.000 0.095 0.179 0.652 0.527 

Men 

Tau Partial Correlation Coefficients 

Age 0.007 0.068 -0.018 0.033 -0.002 0.006 -0.024 0.009 0.02 

TPSI 0.031 0.068 0.039 0.076 0.072 0.127* 0.003 0.107 0.02 

Sever

ity 0.186** 

0.181

** 0.174** 0.149** 0.15** 0.122* 0.097 0.117* 0.183** 

P-values 
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Age 0.897 0.219 0.747 0.552 0.968 0.91 0.658 0.872 0.724 

TPSI 0.581 0.22 0.479 0.172 0.196 0.022 0.961 0.053 0.718 

Sever

ity 0.001 0.001 0.002 0.007 0.007 0.028 0.08 0.035 0.001 

Women 

Tau Partial Correlation Coefficients 

Age 0.003 0.083 0.005 0.061 0.03 0.04 0.038 0.036 0.025 

TPSI 0.037 0.087 0.139* 0.154** 0.13* 0.061 -0.018 0.094 0.06 

Sever

ity 0.23*** 0.14* 0.071 0.128* 0.17** 

0.192*

** 0.066 

0.145*

* 0.157** 

P-values 

Age 0.957 0.126 0.932 0.255 0.582 0.459 0.482 0.5 0.637 

TPSI 0.499 0.109 0.01 0.005 0.017 0.259 0.734 0.082 0.271 

Sever

ity 0.000 0.01 0.191 0.018* 0.002 0.000 0.222 0.008 0.004 

TPSI stands for the time passed since COVID-19 infection. Asterisks indicate the level of statistical 

significance: p < 0.05 (*), p < 0.01 (**), and p < 0.001 (***). 

4. Discussion 

This study examined the influence of the duration since COVID-19 infection TPSI, the severity 

of the infection, and sex, while controlling for age, among university students who experienced mild 

to moderate courses of COVID-19.  

4.1. Sex 

The results from MANCOVA indicated that sex had statistically significant associations with the 

scales of the SCL-90-R. Furthermore, ANCOVA revealed that sex significantly affected Somatization. 

To explore these relationships further, partial Kendall Tau correlations demonstrated a negative 

association between sex and Somatization. When considering the coding for sex (-1 for women and 1 

for men), this finding suggested that there was a correlation indicating higher somatization scores 

among women relative to men. Additionally, partial correlational analysis indicated that there were 

significant correlations between being a woman and higher levels of O-C, Interpersonal Sensitivity, 

Depression, and Anxiety compared to being a man. 

These findings align with previous research indicating that COVID-19 infection is correlated 

with more severe acute inflammatory symptoms in men, whereas women tend to exhibit long-term 

symptoms associated with autoimmune responses. For instance, in this regard, increased expression 

of XIST, an RNA gene linked to autoimmunity during infection in women [15], involving 

neurological complications [16], has been suggested as the underlying causal link. Other factors, such 

as psychobiological elements, also appear to mediate these associations more significantly in women; 

a prominent example of this is depression [17]. 

4.2. Time Passed Since COVID-19 Infection (TPSI) 

There was a significant interaction between TPSI and the severity of COVID-19 infection 

concerning Depression and Hostility. In terms of Depression, the findings suggested that as TPSI 

increased, there was a more pronounced increase in depression scores among individuals with mild 

cases compared to those with moderate cases. However, it is noteworthy that overall depression 
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scores remained higher for individuals with a history of moderate COVID-19 infection. Regarding 

Hostility, while overall scores were higher for moderate cases, the interaction effect was less 

pronounced compared to that observed for Depression.  

Further post-hoc partial Kendall Tau correlations indicated that as the TPSI increased, scores for 

O-C symptoms, Interpersonal Sensitivity, Depression, Anxiety, Hostility, and Paranoid Ideation also 

exhibited an upward trend. A separate analysis of these associations by sex revealed that with 

increasing TPSI, men’s scores in Hostility rose, while women’s scores in Interpersonal Sensitivity, 

Depression, and Anxiety increased. These findings align with existing literature suggesting that 

mental health deterioration along the trajectory of time elapsed since COVID-19 infection is observed 

in patients with a history of COVID-19 infection [10,18,19]. Furthermore, the current study 

demonstrates that these associations are more prevalent in women than in men. This finding is 

consistent with previous research [20]. 

The persistent effects of COVID-19 beyond the acute phase of infection are believed to arise from 

several factors, including the persistence of SARS-CoV-2, direct damage to organs, disturbances in 

both the innate and adaptive immune systems, autoimmunity, reactivation of latent viruses, 

endothelial dysfunction, and alterations in the microbiome (for a comprehensive review, see [21]).  

Variations in associations related to sex, concerning the relationships between TPSI and the 

above-mentioned scales, may stem from a range of influences. These include pathophysiological 

differences between men and women concerning COVID-19 infection [15], psychological disparities 

between individuals experiencing long-COVID and those who do not [22], as well as sociocultural 

determinants that affect these outcomes [23]. 

4.3. Severity of COVID-19 Infection 

The findings indicate that the severity of COVID-19 is significantly associated with somatization, 

O-C, and anxiety. This observation aligns with previous research suggesting that the severity of 

COVID-19 infection may be a contributing factor to long COVID [7], [24]. The robust results obtained 

from the partial Kendall Tau correlation analysis demonstrated a significant association between 

COVID-19 severity and various scales, including somatization, O-C, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism.  

Separate analyses for men revealed similar associations; however, the correlation with phobic 

anxiety was not observed. For women, the results were largely consistent with those of men. 

Nonetheless, in addition to phobic anxiety, interpersonal sensitivity did not show a significant 

correlation among women. These findings corroborate existing literature that has identified a 

relationship between the severity of COVID-19 and psychiatric outcomes associated with long 

COVID (e.g. [11], [25]).  

The observed effects are likely attributed to anatomical damage and neuroinflammation [26], as 

well as dysregulation of neurotransmitters, with a particular emphasis on serotonin [27]. 

4.4. Strengths 

This study involved 305 participants, which provides a relatively large sample size. A large 

sample size can enhance the reliability and generalizability of the results. In addition, the inclusion 

of multiple independent variables (TPSI, severity of COVID-19, and sex) allowed for a relatively 

comprehensive examination of factors that might be associated with mental health outcomes as 

measured by the SCL-90-R, which is a well-established assessment tool. Utilizing validated 

instrument lends credibility to the findings and allows for comparisons with other studies in the field.  

By employing non-parametric partial Kendall tau to check the results, it became possible to take 

steps to validate the findings against potential violations of parametric test assumptions, adding 

robustness to the conclusions. 

Targeting university students offered valuable insights into a specific demographic relatively 

understudied in long-COVID research. This group is characterized by being young, generally 

healthy, and less likely to have experienced severe COVID-19 compared to older age cohorts. 
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4.5. Limitations 

As a cross-sectional study, it captured data at one point in time, making it challenging to 

establish temporal relationships between independent and dependent variables. In this sense, 

longitudinal studies would be more effective in assessing changes over time and establishing 

causality. Accordingly, the findings in this article are presented in terms of associations rather than 

causal relationships. 

The reliance on self-reported measures from participants can introduce bias due to social 

desirability or recall bias; however, ensuring anonymity during the completion of the questionnaire 

should have helped to mitigate this limitation to a large degree. Furthermore, self-reported surveys 

represent a widely accepted, cost-effective, and accessible methodology employed in mental health 

research involving large sample sizes. 

The absence of a control group (individuals without a history of COVID-19) limited the ability 

to draw causal inferences about the effects of COVID-19 on mental health outcomes, to determine 

whether observed effects are specifically attributable to COVID-19 or other confounding factors. 

Accordingly, the interpretations and conclusions of the findings presented in this article are framed 

in terms of associations rather than causal relationships. 

The recruitment of participants from a university campus may restrict the generalizability of the 

findings beyond this particular demographic group. However, this study was deliberately designed 

to focus on this often-overlooked cohort, exploring the relationships between COVID-19 infection 

and its long-term impacts on mental health in young adults. 

Although age was controlled for in the analyses and participants with pre-existing mental or 

physical health conditions were excluded, and the homogeneity of the cohort may have provided a 

similar contextual background for all participants, it remains possible that unknown confounding 

factors could have influenced the results independently of COVID-19 infection history. Research in 

the human and social sciences is vulnerable to confounding variables, in contrast to experimental 

natural sciences that are conducted under rigorously controlled laboratory conditions. However, it is 

also crucial to acknowledge that these confounding effects can be largely mitigated through careful 

study design. This includes controlling for confounding variables, filtering participants, and 

incorporating relevant independent variables into the study, as was tried to be done in the current 

research. 

5. Conclusions 

Investigation of the long-term effects of COVID-19 is an emerging area in health sciences, mostly 

pointing to the importance of studying and monitoring the relevant conditions in vulnerable 

populations. However, the present study’s findings, along with the emerging literature, suggests that 

these considerations should be also extended to the young adults among other age groups. The 

findings of the present study show that severity of COVID-19 infection and the time passed since the 

acute phase of the disease are positively associated with higher scores in the scales of SCL-90-R. In 

addition, the findings indicate that being a woman is more strongly associated with these long-term 

post-infection complications compared to being a man. Accordingly, it is suggested that in the 

investigation of mental health issues, factors such as sex, the severity of COVID-19, and the duration 

of time elapsed since infection be considered as risk factors. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org. Table S1: ANCOVA results for the dependent variables and their interactions 

with regard to the scales of the SCL-90-R. 
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