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Introduction: The COVID-19 pandemic has raised significant concerns about its 
long-term impact on cognitive and emotional functioning. This study explores 
the role of anxiety and social variables in shaping cognitive performance among 
individuals with a history of COVID-19 infection.

Methods: This retrospective cross-sectional study included 227 Peruvian adults, 
classified into control, acute phase, and hyperinflammatory phase groups based 
on COVID-19 symptomatology. Cognitive performance was assessed using 
the Addenbrooke’s Cognitive Examination (ACE), focusing on global cognition. 
Anxiety levels, social cognition, and perceived social support were also 
measured. Moderation analyses were conducted to explore whether anxiety 
moderated the relationship between social cognition and perceived support, 
and whether support moderated the relationship between age and cognition.

Results: Individuals with a history of COVID-19, particularly those in the acute 
and hyperinflammatory phases, showed significantly lower ACE scores than 
controls. Anxiety moderated the relationship between social cognition and 
perceived social support, with stronger associations at higher anxiety levels. 
Additionally, perceived support moderated the effect of age on cognitive 
performance, especially in individuals with low to moderate support.

Discussion: These findings highlight the complex interplay between psychological 
and social factors in cognitive functioning following COVID-19. Understanding 
these relationships is crucial for developing integrated interventions that address 
cognitive and psychosocial recovery in affected populations.
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1 Introduction

The emergence of the COVID-19 pandemic in late 2019 led public 
health systems into an era of unprecedented global health challenges, 
extending beyond the immediate threat of viral infection to encompass 
profound societal and psychological repercussions (1–3). As 
governments worldwide implemented stringent measures to curb the 
spread of the virus, the resultant shift in daily life precipitated a myriad 
of mental health concerns due to significantly disrupted social norms 
and routines (4). The pandemic’s far-reaching impact necessitates 
comprehensively examining its effects on mental well-being. Different 
studies report a prevalence ranging from 24.1 to 50% for depression, 
anxiety, stress, post-traumatic stress disorder (PTSD), and sleep 
disturbances (5). These outcomes were not only psychological but 
were also reflected in increased use of mental health services and 
diagnoses of panic disorders and acute stress reactions (4).

Lockdowns and social distancing measures led to isolation from 
support networks, unemployment, and persistent uncertainty (6). 
These restrictions, while crucial in mitigating viral transmission, also 
intensified anxiety and depression, particularly due to reduced 
community cohesion and decreased social interaction (7, 8). 
Neighborhood cohesion and a sense of community played a critical 
buffering role against psychological distress, while social connection, 
although protective, also influenced risk perception and protective 
behaviors (9). Additionally, contact with familiar individuals in private 
settings lowered risk perception, potentially increasing vulnerability 
to contagion (8).

The mental health consequences of lockdowns were multifaceted, 
affecting individuals across diverse demographics differently (10, 11). 
Vulnerable groups, including the older adults, those with pre-existing 
mental health conditions, and people facing socioeconomic hardship, 
experienced exacerbated symptoms (12–14). The closure of schools 
and the transition to remote learning posed additional challenges for 
children and adolescents, potentially impacting emotional stability 
and cognitive development (15–19). In the Peruvian context, adults 
with pre-existing mental health conditions, women, young people, 
and low-income individuals reported worsening depressive symptoms, 
exacerbated by loneliness and social isolation (20, 21). Older adults 
also reported increased anxiety, depression, and fatigue, partly due to 
restricted access to healthcare services (22).

In addition to psychological distress, lockdowns limited access to 
mental health services (23, 24). Restrictions on in-person consultations 
and the overwhelming demand for psychological support further 
strained health systems, exposing gaps in infrastructure and 
underscoring the importance of adaptable solutions, such as 
telemedicine. Meanwhile, the intersection of mental health and 
cognitive functioning during the pandemic has gained growing 
attention. Chronic stress and anxiety impair cognitive processes, 
including attention, memory, and executive functioning (25–27). A 
recent meta-analysis indicates that nearly one in four individuals with 
long COVID experience mental health issues (28). Moreover, cohort 
studies confirm sustained risk of psychiatric and neuropsychiatric 
disorders, particularly in middle-aged and older adults (29).

Infection with COVID-19 has also been linked to persistent 
cognitive effects, including deficits in memory and attention (30). 
Recent research highlights that these impairments may stem from 
altered brain functional connectivity, which correlates with reduced 
information processing efficiency and performance (31). The 

sustained psychological burden and neurobiological effects imposed 
by the pandemic may disrupt individuals’ cognitive functioning long 
after recovery (32–36).

In Peru, few studies have addressed these cognitive consequences 
in depth. Although recent work has begun to describe post-COVID 
cognitive effects in Peruvian adults (27, 32), the mechanisms 
underlying these impairments, especially involving emotional and 
social moderators, remain poorly understood. Furthermore, studies 
show that loneliness increased significantly during the pandemic, 
particularly emotional loneliness, and has been associated with 
increased symptoms of depression and anxiety (37, 38). Social 
isolation and the reduction of meaningful confidant interactions were 
key contributors, while electronic communication reduced loneliness 
and depressive symptoms (39).

Social cognition and perceived social support are particularly 
relevant in this context. Social cognition, which encompasses 
recognizing emotions and understanding others’ mental states, plays 
a central role in interpersonal interactions and mental health. It may 
be especially vulnerable to the effects of isolation and stress. Anxiety, 
one of the most prevalent psychological responses to the pandemic, 
has been associated with altered social processing and impaired 
emotional regulation. Furthermore, perceived social support has been 
shown to buffer stress’s adverse effects and moderate age-related 
cognitive decline (9). However, the interactions among social 
cognition, anxiety, social support, and cognitive performance in 
individuals affected by COVID-19 remain largely unexplored.

Therefore, the present study aims to examine the relationships 
among cognitive performance, social cognition, anxiety, and perceived 
social support in adults with a history of COVID-19. Specifically, 
we explore whether anxiety moderates the association between social 
cognition and perceived social support, and whether perceived social 
support moderates the relationship between age and cognitive 
performance. This approach is informed by psychosocial frameworks 
that posit emotional and social factors as key modulators of cognitive 
function (9, 31, 40).

Based on prior literature, we hypothesize that (a) individuals with 
a history of COVID-19 will exhibit lower cognitive performance than 
controls; (b) anxiety will moderate the relationship between social 
cognition and perceived social support, such that the association is 
stronger at higher anxiety levels; and (c) perceived social support will 
moderate the association between age and cognitive performance, 
particularly in individuals with lower support levels.

By integrating emotional and social variables, this study 
contributes to a more comprehensive understanding of post-COVID 
neurocognitive outcomes. These findings may inform the development 
of rehabilitation strategies that incorporate both psychosocial and 
cognitive components and highlight the importance of support 
systems in mitigating the long-term effects of COVID-19 on mental 
and cognitive health.

2 Methods

2.1 Design

A retrospective cross-sectional study was conducted with a cohort 
of participants with a history of COVID-19, along with thoroughly 
evaluated controls. The detailed characteristics of this study are 
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described elsewhere (32). The present work uses data from the study 
conducted between 2022 and 2024, which collected cognitive, 
neuropsychiatric, and sociodemographic information from 
Peruvian participants.

2.2 Participants

Three hundred fifty-two participants were recruited through 
advertisements and assessments carried out on adults by our 
research team in various public institutions, including colleges and 
hospitals within Chiclayo, one major city in northern Peru. This 
strategic approach enabled us to effectively reach and engage a 
diverse group of individuals for our study. The inclusion criteria 
were defined separately for the COVID-19 and control groups 
as follows:

For the COVID-19 group:

 1) A confirmed diagnosis of COVID-19 based on PCR or 
antigen testing.

 2) Documented clinical symptoms consistent with COVID-19, as 
recorded in medical history.

 3) A follow-up medical evaluation reconfirming the infection 
and symptomatology.

 4) No prior history of brain injury, neurological disorders, or 
psychiatric treatment.

 5) Completion of the full cognitive assessment protocol.
 6) Only a single episode of COVID-19 infection (participants 

with multiple infections were excluded).
 7) Provided informed and voluntary consent for participation.

For the control group:

 1) No history or diagnosis of COVID-19.
 2) A negative PCR or antigen test result for SARS-CoV-2.
 3) No prior history of brain injury, neurological disorders, or 

psychiatric treatment.
 4) Completion of the full cognitive assessment protocol.
 5) Provided informed and voluntary consent for participation.

In addition, exclusion criteria such as (1) absence of PCR/antigen 
tests or doubtful diagnoses and (2) withdrawal by incomplete 
evaluation and cognitive assessment should also be considered. The 
subjects gave written informed consent to participate in the study and 
underwent a neuropsychological evaluation to measure the cognitive 
status of the sample. Lastly, the present study included data from 227 
participants who had available and valid data from the original cohort. 
A detailed list of the sample characteristics can be found in Table 1.

2.3 Instruments

Depression Anxiety Stress Scales-21 (DASS-21). Brief self-
report tool to evaluate depression, anxiety, and stress levels. It includes 
21 items evenly distributed across three subscales. Participants rated 
their experience over the past week on a 4-point scale from 0 (did not 
apply to me at all) to 3 (applied very much or most of the time). Each 
emotional state (depression, anxiety, and stress) is evaluated with 
seven items. Subscale scores range from 0 to 21; higher scores indicate 
greater symptom severity in the respective dimensions. Validated 
across various contexts (41–43), the DASS-21 demonstrates excellent 

TABLE 1 Sociodemographic and clinical characteristics of the sample.

All (n = 227) CG (n = 70) AP (n = 123) HP (n = 34) ANOVA p-valor Post-hoc

Mean ± SD Mean ± SD Mean ± SD Mean ± SD CG vs 
AP

CG vs 
HP

AP vs 
HP

Age 44.16 ± 18.38 49.64 ± 19.13 41.52 ± 17.70 42.44 ± 17.22 4.678 0.01 0.09 n.s. n.s.

Female (%) 62.6 67.1 56.9 73.5 n.s.

Years of 

education 6.05 ± 2.06 5.857 ± 2.09 6.211 ± 1.92 5.852 ± 2.43 0.843 0.432 n.s. n.s. n.s.

Elapsed time-

COVID* 453.5 ± 368.5 – 586.2 ± 298.3 576.9 ± 379.2 <0.01 <0.01 n.s.

DASS-21 6.550 ± 7.548 4.842 ± 7.101 7.186 ± 7.661 7.764 ± 7.651 2.709 0.069 n.s. n.s. n.s.

DASS-DEP 1.687 ± 2.626 1.185 ± 2.195 1.959 ± 2.892 1.735 ± 2.326 1.959 0.143 n.s. n.s. n.s.

DASS-ANX 2.026 ± 2.638 1.614 ± 2.622 2.178 ± 2.608 2.323 ± 2.760 1.278 0.281 n.s. n.s. n.s.

DASS-STR 2.845 ± 3.007 2.042 ± 2.840 3.048 ± 2.950 3.764 ± 3.238 4.498 0.012 n.s. 0.018 n.s.

Lubben 15.82 ± 6.755 14.67 ± 6.562 16.86 ± 7.220 14.41 ± 4.566 3.302 0.039 n.s. n.s. n.s.

UCLA 35.21 ± 8.86 33.13 ± 8.71 35.64 ± 9.14 33.53 ± 6.89 2.135 0.124 n.s. n.s. n.s.

Mini-Sea 11.89 ± 2.064 11.31 ± 2.271 12.18 ± 1.973 12.01 ± 1.720 4.171 0.017 0.014 n.s. n.s.

ACE 88.56 ± 8.989 93.24 ± 3.465 86.79 ± 9.865 85.35 ± 9.987 15.875 <0.01 <0.01 <0.01 n.s.

Data are presented as mean ± standard deviation (SD). ANOVA was employed to assess group differences, with post-hoc pairwise comparisons conducted where applicable. Group definitions 
are as follows: CG (controls), AP (acute response to COVID-19), and HP (hyperinflammatory response to COVID-19). The variables used into the analyses are age (years), sex (female %), 
education (years), duration of elapsed time between infection (from COVID-19 diagnosis) and the evaluation (Elapsed time-Covid), Depression Anxiety Stress Scales (DASS-21), depression 
subscale score (DASS-DEP), anxiety subscale score (DASS-ANX), stress subscale score (DASS-STR), perceived social support (Lubben), perceived loneliness (UCLA: Loneliness Scale—
Revised Version), social cognition (Mini-Sea: Mini Social Cognition and Emotional Assessment), and global cognitive status (ACE: Addenbrooke’s Cognitive Examination-Peruvian Version). 
Statistical significance is indicated as *p < 0.05; **p < 0.01, while “n.s.” denotes non-significant results.
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internal consistency and reliability, making it a trusted instrument in 
clinical and research settings. Its concise format and straightforward 
administration make it a practical choice for quickly identifying 
individuals who may require psychological support and for guiding 
the development of targeted mental health interventions.

Lubben Social Network Scale (Lubben). The Lubben Social 
Network Scale (LSNS) assesses social networks and screens for social 
isolation, particularly among older adults. The scale measures the 
number and frequency of social contacts with family and friends and 
the perceived support from these contacts. LSNS has been validated 
in various populations and settings, demonstrating good psychometric 
properties (44, 45). The LSNS-6 consists of six items, divided into two 
subscales: Family and Friends, each with three items. Each item is 
scored from 0 (none) to 5 (nine or more people), yielding a total score 
ranging from 0 to 30. Scores below 12 indicate risk of social isolation, 
while higher scores reflect stronger perceived support. In this study, 
we used the total score. It is a practical tool for clinical and research 
settings, providing valuable insights into the social dimensions of 
health and well-being in older populations.

UCLA Loneliness Scale—Revised Version. This 20-item self-
report instrument assesses the subjective perception of loneliness and 
dissatisfaction with social relationships. It captures emotional 
loneliness (the absence of intimate relationships) and social loneliness 
(lack of integration into a broader social network). Each item is rated 
on a 4-point Likert scale ranging from 1 (never) to 4 (often), yielding 
a total score from 20 to 80. Higher scores reflect greater perceived 
loneliness. The total score was used in all analyses.

Mini Social Cognition and Emotional Assessment (Mini-Sea). 
A brief neuropsychological tool to evaluate social cognition deficits, 
particularly in recognizing emotions and understanding others’ 
mental states (46). It comprises two subtests: the Facial Emotion 
Recognition (FER) test, assessing the ability to identify emotions from 
facial expressions, and the Faux Pas Recognition Test (FPRT), 
evaluating theory of mind through the detection of social blunders in 
short narratives. It has been adapted to Spanish by Henriques et al. 
(47). The total Mini-Sea score ranges from 0 to 30, with higher scores 
indicating better social cognitive performance. In this study, the total 
score was used for analysis.

Addenbrooke’s Cognitive Examination (Peruvian Version). 
Participants were screened using the ACE (Peruvian Version) to 
evaluate their global cognitive status. It assesses six domains: attention 
and orientation, memory, fluency, language, and visuospatial abilities, 
providing a total score out of 100. The ACE-P is utilized clinically and 
in research for the detection and monitoring of cognitive impairments 
such as dementia. It has a good consistency and validity in the 
Peruvian population (48, 49).

2.4 Statistical analysis

The cohort was divided into two groups: healthy controls with no 
reported history of COVID-19 infection and participants who 
reported having been infected with COVID-19, confirmed by q-PCR 
or antigen test. These subjects were stratified according to the number 
of days reported with symptoms in the acute phase (AP), between one 
and 14 days, or hyperinflammatory phase (HP) more than 14 days 
(50). To ensure the quality and reliability of the data, we conducted 
several preliminary analyses before the formal analyses. First, we use 

descriptive statistics to assess the frequencies, percentages, central 
tendency, and dispersion measures. Parametric and non-parametric 
contrast tests (Chi2, Kruskal Wallis H test) were used depending on 
the normality (checked using Kolmogorov—Smirnov test) and 
homogeneity of variances (Levene test).

Furthermore, age and the duration of elapses between infection 
(from COVID-19 diagnosis) and the cognitive evaluation were 
evaluated using a one-way ANOVA, finding differences between the 
ages but not in the elapsed duration of the patients with COVID 
history. Considering this effect, the second step assessed the 
differences between variables selected using an ANCOVA analysis 
with age and education as covariates in all comparisons, adjusting the 
results for multiple comparisons (Bonferroni correction).

The next step of the analysis was to evaluate the moderation effect 
of the variables. Moderation analysis investigated the conditions that 
facilitate, enhance, or inhibit the impact of one variable called a 
moderator over the effect of X on Y. So, the final model was 
constructed considering two steps. Step one is to evaluate the 
moderator effect of anxiety (DASS-ANX) on the relationship between 
social and emotional recognition (Mini-Sea) and perceived social 
support (Lubben). The adjusted model includes age, sample division 
(Group), and education as covariates, and the second step evaluates if 
the perception of social support moderates the association between 
age and general cognitive performance (see Table 2). The computed 
tool used for this purpose is Process Macro, an extension for 
SPSS. Both steps included an additional analysis of simple slopes to 
select the value or values of the moderator W, calculating the effect of 
X on Y at the value, which was called the Johnson-Neyman technique. 
It helps us identify the specific values of a moderator variable at which 
the effect of the focal predictor on the outcome variable becomes 
statistically significant. Statistical analysis was performed with SPSS 
version 24 (SPSS, Inc., Armonk, NY, United States). Significant results 
are reported with p < 0.05* and p < 0.01**.

3 Results

The sample’s mean age was 44.16 years old (± 18.38), and 62.6% 
of the participants were females. Regarding DASS-21, the mean score 
for the subject with a history of Covid infection was higher (AP: 
7.19 ± 7.67; HP: 7.76 ± 7.65) than the control group (CG: 
4.82 ± 7.101); however, the differences between the groups were no 
significant for the total score, depression (DASS-DEP), and anxiety 
(DASS-ANX). The stress subscale shows differences between AP and 
the control group (p = 0.018). Lubben scores show a similar pattern 
across the group without significant results. Finally, regarding 
neuropsychological performance, the ACE score was higher in the 
control group (93.24 ± 3.47), showing significant differences 
compared with the AP (86.79 ± 9.87) and the HP group (85.35 ± 9.99), 
highlighting the impact of COVID-19 infection on cognitive 
performance. See more details on Table 1.

Table 3 reports the relationship between sociodemographic data, 
social support, psychopathological symptoms, and cognitive 
performance according to each group. Across the sample, age was 
negatively associated with education, psychopathological symptoms, 
and loneliness. This means that age is related to fewer years of 
schooling (Coeff.  –0.34; p  < 0.01), fewer psychopathological 
symptoms (Coeff.  –0.29; p  < 0.01), and increased perception of 
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loneliness (Coeff.  –0.35; p  < 0.01). Age is also associated with 
decreased Mini-Sea scores (Coeff. –0.41; p < 0.01). In the CG, age is 
significantly associated with lower levels of schooling (Coeff. –0.51; 
p  < 0.01) fewer psychopathological symptoms (DASS-21: 
Coeff. –0.45; p < 0.01; DASS-DEP: Coeff. –0.26; p < 0.05; DASS-
ANX: Coeff. –0.17; p < 0.05; DASS-STR: Coeff. –0.39; p < 0.01), 
decreased Mini-Sea scores (Coeff. –0.54; p < 0.01), and decreased 
global cognitive performance (ACE: Coeff.  –0.24; p  < 0.05). 
Schooling, in turn, is positively associated with higher perception of 
loneliness (UCLA: Coeff. 0.32; p  < 0.01), and higher Mini-Sea 
(Coeff. 0.32; p < 0.01).

In the AP subgroup, age is negatively associated with perceived 
loneliness (UCLA, Coeff. –0.28; p < 0.01), while Mini-Sea scores are 
positively correlated with social connectedness (Lubben; Coeff. 0.35; 
p < 0.01). For the HP subgroup, schooling shows a strong positive 
association with Mini-Sea scores (Coeff. 0.56; p < 0.01), and 
psychopathological symptoms (DASS-21) correlate positively with 
both social connectedness (Lubben; Coeff. 0.34; p < 0.05) and 
perceived loneliness (UCLA; Coeff. 0.50; p < 0.01). These results 
underscore distinct relational dynamics across groups, reflecting the 
potential influence of COVID-19 symptomatology. More detailed 
information about the correlation between each group can be seen in 
Table 3.

The proposed model was constructed in two steps. The first 
step was to evaluate the moderator effect of anxiety (DASS-ANX) 
on the relationship between social and emotional recognition 
(Mini-Sea) and perceived social support (Lubben scale). The 
adjusted model, including age, sample classification (Group), and 
education as covariables, explained 11% of the variance, as shown 
in Figure 1. Step 1, being the moderation statistically significant, F 
(6, 220) = 4.370; p < 0.001. Table 2 shows the information about 

the parameters included in the model. The results suggest that the 
effect of social and emotional recognition in the perception of 
social support is statistically significant, especially between people 
with over 2.42 points of anxiety (B anxiety = 2.42 = 0.454; 
p = 0.05).

A second step was to evaluate if the perception of social support 
moderates the association between age and general cognitive 
performance. The primary approximation was to probe the model on 
all the samples. However, the results were not significant. Then, the 
model was evaluated in each group, showing significant results only 
in the AP group, F (3, 119) = 6.0452; p < 0.001 (See Figure 1). The 
adjusted model in the AP group explained 13% of the variance; it 
means that the effect of age on cognitive performance is statistically 
significant only in scores below 17.85  in the perception of social 
support (B Lubben = 17.85 = −0.097; p = 0.05).

Figure 2 presents interaction plots illustrating the moderating 
effects within our proposed models. In model 1, the anxiety (DASS-
ANX) moderates the effect of social cognition (Mini-Sea) on the 
perceived social support (Lubben), as indicated by the positive slope 
of the point estimate and the confidence intervals that exclude zero, 
mainly present in the anxiety score of 2.10. This suggests that 
individuals with anxiety rely more on their ability to recognize social 
and emotional cues to perceive social support. In the right panel, the 
interaction plot examines how perceived social support (Lubben) 
moderates the association between age and cognitive performance. 
The results show that the effect of age on cognitive performance is 
significant only at lower levels of social support, with significance 
beginning at a Lubben score of 17.85. Together, these findings 
highlight the critical role of anxiety and perceived social support as 
moderators in shaping the relationships between social–emotional 
variables, age, and cognitive outcomes.

TABLE 2 Model construction: role of education, social cognition, and social network.

Coeff. SE t p

Model 1

Social Cognition (X) −0.36 0.309 −1.168 0.244

Anxiety (W) −3.87 1.15 −3.35 0.0009

Social Cognition x Anxiety (XW) 0.334 0.0917 3.678 0.0003

Age (C1) 0.363 0.239 1.517 0.131

Education (C1) 0.052 0.029 1.816 0.071

Group (C1) 0.787 0.678 1.161 0.247

Constant 14.287 4.603 3.103 0.002

R2 = 0.107; MSE = 41.893

F(6, 220) = 4.370; p < 0.001

Model 2

Age (X) −0.389 0.127 −3.052 0.0028

Perceived Social Support (W) −0.1914 0.2,532 −0.7,561 0.4,511

Age x Perceived Social Support (XW) 0.0164 0.0072 2.276 0.0246

Constant 94.57 4.577 20.66 <0.001

R2 = 0.132; MSE = 86.585

F(3, 119) = 6.0452; p < 0.001

This table provides the coefficient (Coeff.) and p values for each variables included in the model construction process. Model 1 described variables such social cognition (Mini-Sea; X), Anxiety 
(DASS-ANS; W), social cognition x anxiety (XW), and covariables such as age, education (years), and group (sample division). Model 1: F (6, 220) = 4.370; p < 0.001. Model 2: Includes age 
(X), perceived social support (W), and age x perceived social support (XW), F (3, 119) = 6.0452; p < 0.001. The use of education as a covariable did not show any significant result in the 
Model 2.
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TABLE 3 Correlation analysis of sociodemographic and psychological variables.

Age Education 
(years)

Lubben DASS-
21

DASS-
DEP

DASS-
ANX

DASS-
STR

UCLA Mini-
Sea

ACE

All 

sample

Age 1.000

Education 

(years)
−0.341** 1.000

Lubben n.s. n.s. 1.000

DASS-21 −0.289** n.s. n.s. 1.000

DASS-DEP −0.174** n.s. n.s. 0.799** 1.000

DASS-ANX −0.166* n.s. 0.157* 0.842** 0.620** 1.000

DASS-STR −0.337** n.s. n.s. 0.875** 0.567** 0.592** 1.000

UCLA −0.345** n.s. −0.204** 0.546** 0.499** 0.442** 0.463** 1.000

Mini-Sea −0.408** 0.224** n.s. 0.192** n.s. 0.199** 0.135* 0.171** 1.000

ACE n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. 0.264** 1.000

CG

Age 1.000

Education 

(years)
−0.512** 1.000

Lubben n.s. n.s. 1.000

DASS-21 −0.451** n.s. n.s. 1.000

DASS-DEP −0.256* n.s. n.s. 0.724** 1.000

DASS-ANX −0.487** n.s. n.s. 0.861** 0.508** 1.000

DASS-STR −0.394** n.s. n.s. 0.885** 0.526** 0.638** 1.000

UCLA −0.504** 0.316** −0.317** 0.377** 0.275* 0.332** 0.344** 1.000

Mini-Sea −0.540** 0.324** n.s. 0.346** n.s. 0.340** 0.251* 0.280* 1.000

ACE −0.242* n.s. n.s. n.s. n.s. n.s. n.s. n.s. 0.378** 1.000

AP

Age 1.000

Education 

(years)
−0.194* 1.000

Lubben 0.209* 0.051 1.000

DASS-21 −0.177* n.s. n.s. 1.000

DASS-DEP n.s. n.s. n.s. 0.846** 1.000

DASS-ANX n.s. −0.205* n.s. 0.824** 0.683** 1.000

DASS-STR −0.317** n.s. n.s. 0.849** 0.577** 0.519** 1.000

UCLA −0.275** n.s. −0.179* 0.650** 0.621** 0.504** 0.493** 1.000

Mini-Sea −0.281** n.s. 0.349** n.s. n.s. 0.230* n.s. n.s. 1.000

ACE n.s. n.s. 0.256** n.s. n.s. 0.195* n.s. n.s. 0.317** 1.000

HP Age 1.000

Education 

(years)

−0.497** 1.000

Lubben n.s. n.s. 1.000

DASS-21 n.s. n.s. 0.401* 1.000

DASS-DEP n.s. n.s. n.s. 0.756** 1.000

DASS-ANX n.s. −0.429* 0.359* 0.861** 0.562** 1.000

DASS-STR n.s. n.s. 0.341* 0.944** 0.619** 0.751** 1.000

UCLA n.s. n.s. n.s. 0.502** 0.451** 0.444** 0.566** 1.000

Mini-Sea −0.347* 0.559** n.s. n.s. n.s. n.s. n.s. n.s. 1.000

ACE n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. 0.343* 1.000

Data are presented as Pearson correlation coefficients (r). The variables used into the analyses are age (years). sex (female %), education (years), score of depression Anxiety Stress Scales 
(DASS-21), perceived social support (Lubben), perceived loneliness (UCLA: Loneliness Scale—Revised Version), social cognition (Mini-Sea: Mini Social Cognition and Emotional 
Assessment), and global cognitive status (ACE: Addenbrooke’s Cognitive Examination-Peruvian Version). Statistical significance is indicated as *p < 0.05; **p < 0.01, and “n.s.” denotes non-
significant results.
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4 Discussion

The COVID-19 pandemic has profoundly impacted mental health 
and social dynamics. Several studies have shown intensified anxiety 

during the pandemic and how it impairs emotional regulation and 
social interactions due to lockdown (51), while robust social support 
networks play a protective role in mitigating stress, anxiety, depression 
(52, 53), and cognitive decline (54). Despite this, the specific processes 

FIGURE 1

A conceptual model for social and cognitive outcomes in COVID-19. The diagram illustrates the conceptual model and the variance for cognitive 
performance explained in the second model. Blue arrows represent direct effects. The red dashed outline emphasizes that the moderation effect 
appears only in the AP group. Perceived social support moderates the relationship between age and cognitive performance, with this relationship 
being significant only in people who have suffered from COVID in the acute phase.

FIGURE 2

Interaction effects of anxiety and perceived social support on social and cognitive outcomes. The plots display the interaction effects analyzed in the 
regression models. Solid red lines represent the point estimates, while dashed red lines denote the 95% confidence intervals (CI). The blue-shaded area 
in the plots marks the moderator values where the interaction effect becomes statistically significant.
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by which anxiety and social support interact to influence cognitive 
and social outcomes in people infected with COVID-19 remain poorly 
understood. This study aimed to address this gap by evaluating the 
moderating effects of anxiety and perceived social support on key 
neurocognitive and psychosocial relationships, particularly within the 
context of individuals affected by COVID-19.

The findings of this study provide crucial insights into the 
neurocognitive and psychosocial effects of COVID-19, particularly 
highlighting the moderating roles of anxiety and perceived social 
support. Firstly, the findings underscore a significant impact of 
COVID-19 infection on general cognitive functioning, as assessed by 
the ACE. Participants in both the AP and HP groups exhibited notably 
lower cognitive performance compared to controls. These results align 
with a growing body of evidence highlighting the detrimental effects 
of COVID-19 infection on cognitive processes, reinforcing its 
potential role in exacerbating cognitive decline and neuropsychological 
impairments (55, 56).

Although no significant group differences were found for 
depression and anxiety scores at the time of evaluation, the acute 
phase group did show elevated stress levels. This could reflect residual 
psychological strain or long-term effects linked to infection severity 
and psychosocial disruption (57, 58). The relative normalization of 
anxiety and depression may relate to post-crisis emotional adaptation 
(59, 60), or inconsistent adherence to restrictions, as seen in the 
Peruvian context (61). Indeed, multiple longitudinal studies have 
shown a general decline in psychological distress after the initial peak 
of the COVID-19 pandemic (62–64), reinforcing the idea that 
emotional symptoms may decrease naturally over time for 
some individuals.

Through moderation analyses, we  found that social cognition 
significantly influenced perceived social support in individuals with 
anxiety. This suggests that anxiety amplifies sensitivity to socio-
emotional cues, as individuals rely more on facial expressions and 
social feedback to interpret their level of support (65–67). Prior 
literature confirms that anxiety alters attentional mechanisms, 
increasing the salience of emotional expressions and potentially 
biasing perceptions (66–68). Neuroimaging studies have demonstrated 
that individuals with elevated anxiety exhibit increased amygdala 
activation in response to social threat cues and rely more on regulatory 
control from prefrontal regions, such as the medial and dorsolateral 
prefrontal cortex, to process and manage emotional input (69). More 
recent reviews confirm that this prefrontal-amygdala interaction is 
central to the regulation of fear responses and emotional resilience, 
particularly in populations with heightened anxiety (70).

In addition, the perception of social support moderated the 
association between age and cognitive performance, but only in the 
acute-phase group and when support levels were low. These results 
support previous findings indicating that social networks can buffer 
age-related cognitive decline (54), but they also suggest a ceiling effect 
where high support no longer offers incremental benefit (71). 
Neurocognitive resilience may be reinforced by social presence and 
the quality and frequency of meaningful interactions (72).

5 Clinical implications

These findings carry meaningful clinical implications. Psychosocial 
variables, particularly anxiety and perceived support, modulate 

cognitive functioning in post-COVID populations. This underscores 
the need to integrate emotional and social assessments in cognitive 
rehabilitation programs. Interventions focused solely on cognitive 
retraining may be insufficient if anxiety and social disconnection persist. 
Strategies such as anxiety reduction, emotion recognition training, and 
structured social support enhancement (e.g., psychoeducation, family 
engagement, peer groups) could amplify cognitive recovery outcomes 
(72, 73). In resource-limited settings, where access to formal care is 
constrained, low-cost telepsychology interventions or community-led 
support programs may offer scalable solutions.

6 Strengths and contributions

This study offers several notable strengths. First, it addresses a novel 
and underexplored intersection between social cognition, anxiety, and 
cognitive performance in a post-COVID context, particularly in Latin 
America. Second, it distinguishes between individuals in the acute and 
hyperinflammatory phases, allowing for a more granular understanding 
of how symptom duration and severity impact neurocognition. Third, 
it integrates multiple psychological constructs: cognitive performance, 
emotional distress, social cognition, and perceived social support, 
offering a holistic view of mental functioning. Lastly, by employing 
moderation models, this study advances our understanding of the 
mechanisms underlying COVID-19’s impact on neuropsychological 
outcomes and highlights targets for intervention.

7 Limitations

It is essential to acknowledge the limitations of this study. The 
cross-sectional design limits the ability to infer causality, and reliance 
on self-reported measures may introduce bias. Therefore, future 
research should employ longitudinal designs and objective assessments 
to validate these findings. Additionally, although the models explained 
a modest proportion of the variance (11 and 13%, respectively), the 
significance of the results underscores the value of incorporating 
psychosocial variables in neurocognitive research. Further studies 
should investigate other potential moderators, such as cultural context 
or socioeconomic status, to better understand the complex interplay 
between cognition, social dynamics, and emotional well-being.

8 Conclusion

Our findings highlight the complex relationships between anxiety, 
social cognition, and social support, critical factors influencing 
individuals’ cognitive and emotional well-being following COVID-19. 
Lower cognitive performance among infected individuals, particularly 
those in more severe phases, reflects the lasting cognitive burden of 
the virus. The moderating roles of anxiety and support suggest that 
psychological and social variables can exacerbate or buffer these 
effects. Addressing these aspects is essential for improving long-term 
mental health outcomes. Future research should pursue longitudinal 
designs and explore integrative interventions that combine cognitive 
training with emotional and social rehabilitation. Public health 
policies should prioritize access to psychosocial care and support 
networks, particularly in vulnerable populations.

https://doi.org/10.3389/fpubh.2025.1562894
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zegarra-Valdivia et al. 10.3389/fpubh.2025.1562894

Frontiers in Public Health 09 frontiersin.org

Data availability statement

Further inquiries about data available upon reasonable request 
can be directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the Internal 
Committee for Ethics and Research (CIEI) from Universidad Señor 
de Sipán, Peru (N. Âº 0086-27092022-CIEI). The studies were 
conducted in accordance with the local legislation and institutional 
requirements. The participants provided their written informed 
consent to participate in this study.

Author contributions

JZ-V: Conceptualization, Formal analysis, Funding acquisition, 
Investigation, Methodology, Project administration, Resources, 
Software, Supervision, Validation, Visualization, Writing – original 
draft, Writing  – review & editing. BC-V: Data curation, Formal 
analysis, Methodology, Software, Visualization, Writing – original 
draft, Writing  – review & editing. LP-F: Investigation, Writing  – 
original draft, Writing – review & editing. MC-A: Writing – review & 
editing, Investigation, Writing – original draft. HA-N: Data curation, 
Investigation, Project administration, Writing  – original draft, 
Writing – review & editing. VG-M: Investigation, Writing – original 
draft, Writing – review & editing. MO-P: Investigation, Writing – 
original draft, Writing  – review & editing. RA-M: Investigation, 
Writing  – original draft, Writing  – review & editing. EA-S: 
Investigation, Writing – original draft, Writing – review & editing. 
NV-Z: Investigation, Writing – original draft, Writing – review & 
editing. LP: Investigation, Writing – original draft, Writing – review 
& editing. DG-F: Investigation, Writing – original draft, Writing – 
review & editing. LT: Investigation, Writing – original draft, Writing – 
review & editing. NH: Investigation, Writing  – original draft, 
Writing  – review & editing. MC-O: Investigation, Project 

administration, Writing – original draft, Writing – review & editing. 
CP-M: Investigation, Writing – original draft, Writing – review & 
editing.

Funding

The author(s) declare that financial support was received for the 
research and/or publication of this article. This work was supported 
by Universidad Señor de Sipán, Chiclayo, Perú (No. 082-2022/
PD-USS).

Acknowledgments

We thank all the institutions and participants in this study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Bergeri I, Whelan MG, Ware H, Subissi L, Nardone A, Lewis HC, et al. Global 

SARS-CoV-2 seroprevalence from January 2020 to April 2022: a systematic review and 
meta-analysis of standardized population-based studies. PLoS Med. (2022) 19:e1004107. 
doi: 10.1371/journal.pmed.1004107

 2. Fisicaro F, Lanza G, Concerto C, Rodolico A, Di Napoli M, Mansueto G, et al. 
COVID‐19 and mental health: a “pandemic within a pandemic”. Adv Exp Med Biol. 
(2024) 1458:1–18. doi: 10.1007/978-3-031-61943-4_1

 3. Penninx BWJH, Benros ME, Klein RS, Vinkers CH. How COVID−19 shaped 
mental health: from infection to pandemic effects. Nat Med. (2022) 28:2027–37. doi: 
10.1038/s41591-022-02028-2

 4. Ferwana I, Varshney LR. The impact of COVID-19 lockdowns on mental health 
patient populations in the United  States. Sci Rep. (2024) 14:5689. doi: 
10.1038/s41598-024-55879-9

 5. Nochaiwong S, Ruengorn C, Thavorn K, Hutton B, Awiphan R, Phosuya C, 
et al. Global prevalence of mental health issues among the general 
population during the coronavirus disease-2019 pandemic: a systematic 
review and meta-analysis. Sci Rep. (2021) 11:10173. doi: 10.1038/s41598-021- 
89700-8

 6. Parlapani E, Holeva V, Nikopoulou VA, Sereslis K, Athanasiadou M, Godosidis A, 
et al. Intolerance of uncertainty and loneliness in older adults during the COVID-19 
pandemic. Front Psychol. (2020) 11. doi: 10.3389/fpsyt.2020.00842

 7. Yang Z, Huang J, Kwan MP, Liu D. The interplay among individuals’ distress, daily 
activities, and perceptions of COVID-19 and neighborhood cohesion: a study using 
network analysis. PLoS One. (2024) 19. doi: 10.1371/journal.pone.0293157

 8. Taubert F, Sprengholz P, Korn L, Eitze S, Wiedermann M, Betsch C. Situational 
pathogen avoidance mediates the impact of social connectedness on preventive 
measures during the COVID-19 pandemic. Sci Rep. (2023) 13:2418. doi: 
10.1038/s41598-023-29239-y

 9. Han Y, Chung RYN. Pre-COVID-19 cognitive social capital and peri-COVID-19 
depression: a prospective cohort study on the contextual moderating effect of the 
COVID-19 pandemic in China, 2016–2020. Health Place. (2023) 82:103022. doi: 
10.1016/j.healthplace.2023.103022

 10. Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symptoms 
during enforced isolation due to COVID-19 in England: a longitudinal observational 
study. Lancet Psychiatry. (2021) 8:141–149. doi: 10.1016/S2215-0366(20)30482-X

 11. Taquet M, Sillett R, Zhu L, Mendel J, Camplisson I, Dercon Q, et al. Neurological 
and psychiatric risk trajectories after SARS-CoV-2 infection: an analysis of 2-year 
retrospective cohort studies including 1 284 437 patients. Lancet Psychiatry. (2022) 9: 
815–827. doi: 10.1016/S2215-0366(22)00260-7

 12. Schäfer SK, Lindner S, Kunzler AM, Meerpohl JJ, Lieb K. The mental health impact 
of the COVID-19 pandemic on older adults: a systematic review and meta-analysis. Age 
Ageing. (2023) 52. doi: 10.1093/ageing/afad170

https://doi.org/10.3389/fpubh.2025.1562894
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1371/journal.pmed.1004107
https://doi.org/10.1007/978-3-031-61943-4_1
https://doi.org/10.1038/s41591-022-02028-2
https://doi.org/10.1038/s41598-024-55879-9
https://doi.org/10.1038/s41598-021-89700-8
https://doi.org/10.1038/s41598-021-89700-8
https://doi.org/10.3389/fpsyt.2020.00842
https://doi.org/10.1371/journal.pone.0293157
https://doi.org/10.1038/s41598-023-29239-y
https://doi.org/10.1016/j.healthplace.2023.103022
https://doi.org/10.1016/S2215-0366(20)30482-X
https://doi.org/10.1016/S2215-0366(22)00260-7
https://doi.org/10.1093/ageing/afad170


Zegarra-Valdivia et al. 10.3389/fpubh.2025.1562894

Frontiers in Public Health 10 frontiersin.org

 13. Zhu K, Wang S, Yue Y, Smith BA, Zhang ZF, Freudenheim JL, et al. Disparities in 
insecurity, social support, and family relationships in association with poor mental 
health among US adults during the COVID-19 pandemic. Sci Rep. (2023) 13. doi: 
10.1038/s41598-023-35981-0

 14. Wickens CM, Popal V, Fecteau V, Amoroso C, Stoduto G, Rodak T, et al. The 
mental health impacts of the COVID-19 pandemic among individuals with depressive, 
anxiety, and stressor-related disorders: a scoping review. PLoS One. (2023) 18:e0295496. 
doi: 10.1371/journal.pone.0295496

 15. Miao R, Liu C, Zhang J, Jin H. Impact of the COVID-19 pandemic on the mental 
health of children and adolescents: a systematic review and meta-analysis of longitudinal 
studies. J Affect Disord. (2023) 340:914–22. doi: 10.1016/j.jad.2023.08.070

 16. Deng J, Zhou F, Hou W, Heybati K, Lohit S, Abbas U, et al. Prevalence of mental 
health symptoms in children and adolescents during the COVID-19 pandemic: a meta-
analysis. Ann N Y Acad Sci. (2023) 1520:53–73. doi: 10.1111/nyas.14947

 17. Marfoli A, Speziale G, Del Prete-Ferrucci G, Cole H, De Sandi A, Mellace D, et al. 
The impact of COVID-19 on neuropsychological and emotional-Behavioural 
development in a group of 8- and 9-year-old children. J Clin Med. (2024) 13. doi: 
10.3390/jcm13164768

 18. Choi YY, Lee KS, Park SG, Kim YS, Lee J, Sung HK, et al. COVID-19 and 
neurodevelopmental delays in early childhood: a longitudinal analysis of developmental 
outcomes in Korean children. J Korean Med Sci. (2024) 39. doi: 10.3346/jkms.2024.39.e243

 19. Colvin MK, Reesman J, Glen T. Altered trajectories: considering the long-term 
impact of educational disruption during the COVID-19 pandemic on neurodevelopment 
and a call to action for neuropsychology. Arch Clin Neuropsychol. (2024) 39:305–12. doi: 
10.1093/arclin/acae021

 20. Antiporta DA, Cutipé YL, Mendoza M, Celentano DD, Stuart EA, Bruni A. 
Depressive symptoms among Peruvian adult residents amidst a National Lockdown 
during the COVID-19 pandemic. BMC Psychiatry. (2021) 21:111. doi: 
10.1186/s12888-021-03107-3

 21. Ventura-León J, López-Jurado R, Porturas E, León-Mostacero I, Canchanya-Balbin 
SE. Anxiety, depression, stress, worry about COVID-19 and fear of loneliness during 
COVID-19 lockdown in Peru: a network analysis approach. Front Public Health. (2022) 
10. doi: 10.3389/fpubh.2022.946697

 22. Fhon JRS, Villanueva-Benites ME, Goméz-Luján MP, Mocarro-Aguilar MR, 
Arpasi-Quispe O, Peralta-Gómez RY, et al. The mental health of the Peruvian older adult 
during the COVID-19 pandemic. Int J Environ Res Public Health. (2022) 19. doi: 
10.3390/ijerph192416893

 23. Close J, Arshad SH, Soffer SL, Lewis J, Benton TD. Adolescent health in the post-
pandemic era: evolving stressors, interventions, and prevention strategies amid rising 
depression and suicidality. Pediatr Clin N Am. (2024) 71:583–600. doi: 
10.1016/j.pcl.2024.04.002

 24. Brausch AM, Whitfield M, Clapham RB. Comparisons of mental health symptoms, 
treatment access, and self-harm behaviors in rural adolescents before and during the 
COVID-19 pandemic. Eur Child Adolesc Psychiatry. (2023) 32:1051–60. doi: 
10.1007/s00787-022-02039-x

 25. Castanheira KS, Sharp M, Otto AR. The impact of pandemic-related worry on 
cognitive functioning and risk-taking. PLoS One. (2021) 16. doi: 10.1371/journal.
pone.0260061

 26. Podlesek A, Komidar L, Kavcic V. The relationship between perceived stress and 
subjective cognitive decline during the COVID-19 epidemic. Front Psychol. (2021) 12:12. 
doi: 10.3389/fpsyg.2021.647971

 27. Fellman D, Ritakallio L, Waris O, Jylkkä J, Laine M. Beginning of the pandemic: 
COVID-19-elicited anxiety as a predictor of working memory performance. Front 
Psychol. (2020) 11:11. doi: 10.3389/fpsyg.2020.576466

 28. Bidhendi-Yarandi R, Biglarian A, Karlstad JL, Moe CF, Bakhshi E, Khodaei-
Ardakani MR, et al. Prevalence of depression, anxiety, stress, and suicide tendency 
among individual with long-COVID and determinants: a systematic review and meta-
analysis. PLoS One. (2025) 20:e0312351. doi: 10.1371/journal.pone.0312351

 29. Chai Y, Lam ICH, Man KKC, Hayes JF, Wan EYF, Li X, et al. Psychiatric and 
neuropsychiatric sequelae of COVID-19 within 2 years: a multinational cohort study. 
BMC Med. (2025) 23:1–24. doi: 10.1186/s12916-025-03952-z

 30. Hampshire A, Azor A, Atchison C, Trender W, Hellyer PJ, Giunchiglia V, et al. 
Cognition and memory after Covid-19 in a large community sample. N Engl J Med. 
(2024) 390:806–18. doi: 10.1056/NEJMoa2311330

 31. Kesler SR, Franco-Rocha OY, De La Torre Schutz A, Lewis KA, Aziz RM, 
Henneghan AM, et al. Altered functional brain connectivity, efficiency, and information 
flow associated with brain fog after mild to moderate COVID-19 infection. Sci Rep. 
(2024) 14:1–12. doi: 10.1038/s41598-024-73311-0

 32. Zegarra-Valdivia JA, Arana-Nombera H, Perez-Fernandez L, Alamo-Medina R, 
Casimiro MD, Bustamante-Delgado D, et al. The impact of COVID-19 post-infection 
on the cognition of adults from Peru. Front Psychol. (2024) 15:1325237. doi: 10.3389/
fpsyg.2024.1325237

 33. Zegarra-Valdivia JA, Chino-Vilca BN, Tairo-Cerron T, Munive V, Lastarria-Perez 
C, Ames-Guerrero RJ. Neurological components in coronavirus induced disease: a 
review of the literature related to SARS, MERS, and COVID-19. Neurol Res Int. (2020) 
2020:1–17. doi: 10.1155/2020/6587875

 34. Sobrino-Relaño S, Balboa-Bandeira Y, Peña J, Ibarretxe-Bilbao N, Zubiaurre-
Elorza L, Ojeda N. Neuropsychological deficits in patients with persistent COVID-19 
symptoms: a systematic review and meta-analysis. Sci Rep. (2023) 13:10309. doi: 
10.1038/s41598-023-37420-6

 35. Serrano del Pueblo VM, Serrano-Heras G, Romero Sánchez CM, Piqueras Landete 
P, Rojas-Bartolome L, Feria I, et al. Brain and cognitive changes in patients with long 
COVID compared with infection-recovered control subjects. Brain. (2024) 147:3611–23. 
doi: 10.1093/brain/awae101

 36. Al-Aly Z, Davis H, McCorkell L, Soares L, Wulf-Hanson S, Iwasaki A, et al. Long 
COVID science, research and policy. Nat Med. (2024) 30:2148–64. doi: 
10.1038/s41591-024-03173-6

 37. Lampraki C, Hoffman A, Roquet A, Jopp DS. Loneliness during COVID-19: 
development and influencing factors. PLoS One. (2022) 17:e0265900. doi: 
10.1371/journal.pone.0265900

 38. Gabarrell-Pascuet A, García-Mieres H, Giné-Vázquez I, Moneta MV, Koyanagi A, 
Haro JM, et al. The Association of Social Support and Loneliness with symptoms of 
depression, anxiety, and posttraumatic stress during the COVID-19 pandemic: a Meta-
analysis. Int J Environ Res Public Health. (2023) 20. doi: 10.3390/ijerph20042765

 39. Rabasco A, Corcoran V, Andover M. Alone but not lonely: the relationship 
between COVID-19 social factors, loneliness, depression, and suicidal ideation. PLoS 
One. (2021) 16. doi: 10.1371/journal.pone.0261867

 40. Xu J, Ou J, Luo S, Wang Z, Chang E, Novak C, et al. Perceived social support 
protects lonely people against COVID-19 anxiety: a three-wave longitudinal study in 
China. Front Psychol. (2020) 11:11. doi: 10.3389/fpsyg.2020.566965

 41. Ali AM, Alkhamees AA, Hori H, Kim Y, Kunugi H. The depression anxiety stress 
scale 21: development and validation of the depression anxiety stress scale 8-item in 
psychiatric patients and the general public for easier mental health measurement in a 
post COVID-19 world. Int J Environ Res Public Health. (2021) 18. doi: 
10.3390/ijerph181910142

 42. Oei TPS, Sawang S, Goh YW, Mukhtar F. Using the depression anxiety stress scale 
21 (DASS-21) across cultures. Int J Psychol. (2013) 48:1018–29. doi: 
10.1080/00207594.2012.755535

 43. Valencia P. Las escalas de depresión, ansiedad y estrés (DASS-21): ¿Miden algo 
más que un factor general? The depression anxiety stress scales (DASS-21): do they 
measure anything beyond a general factor? Av Psicol. (2019) 27:177–89.

 44. Buckley TD, Becker TD, Burnette D. Validation of the abbreviated Lubben social 
network scale (LSNS-6) and its association with self-rated health amongst older adults 
in Puerto Rico. Health Soc Care Community. (2022) 30:e5527–38. doi: 10.1111/hsc.13977

 45. Lubben J, Blozik E, Gillmann G, Iliffe S, Von Kruse WR, Beck JC, et al. Performance 
of an abbreviated version of the Lubben social network scale among three European 
community-dwelling older adult populations. Gerontologist. (2006) 46:503–513. doi: 
10.1093/geront/46.4.503

 46. Bertoux M, Delavest M, De Souza LC, Funkiewiez A, Lépine JP, Fossati P, et al. 
Social cognition and emotional assessment differentiates frontotemporal dementia from 
depression. J Neurol Neurosurg Psychiatry. (2012) 83:411–6. doi: 
10.1136/jnnp-2011-301849

 47. Ibáñez A, Slachevsky A, Serrano C. Manual de Buenas Prácticas para el 
Diagnóstico de Demencias. San Francisco, CA: Banco Interamericano de 
Desarrollo (2020).

 48. Custodio N, Montesinos R, Alva-Diaz C, Pacheco-Barrios K, Rodriguez-Calienes 
A, Herrera-Pérez E, et al. Diagnostic accuracy of brief cognitive screening tools to 
diagnose vascular cognitive impairment in Peru. Int J Geriatr Psychiatry. (2022) 37:1–10. 
doi: 10.1002/gps.5531

 49. Chino B, Zegarra-Valdivia J, De Frutos-Lucas J, Paredes-Manrique C, Custodio N. 
Impact of sociodemographic features and lifestyle on cognitive performance of Peruvian 
adults. J Alzheimers Dis. (2022) 90:599–608. doi: 10.3233/JAD-220428

 50. Datta SD, Talwar A, Lee JT. A proposed framework and timeline of the Spectrum 
of disease due to SARS-CoV-2 infection: illness beyond acute infection and public health 
implications. JAMA. (2020) 324:2251–2. doi: 10.1001/jama.2020.22717

 51. Pandey D, Bansal S, Goyal S, Garg A, Sethi N, Pothiyill DI, et al. Psychological 
impact of mass quarantine on population during pandemics—the COVID-19 lock-
down (COLD) study. PLoS One. (2020) 15:e0240501. doi: 10.1371/journal.pone.0240501

 52. Trachtenberg E, Ruzal K, Forkosh O, Ben-Ami Bartal I. The effect of a prosocial 
environment on health and well-being during the first COVID-19 lockdown and a year 
later. Sci Rep. (2024) 14. doi: 10.1038/s41598-024-56979-2

 53. Tindle R, Hemi A, Moustafa AA. Social support, psychological flexibility and 
coping mediate the association between COVID-19 related stress exposure and 
psychological distress. Sci Rep. (2022) 12:8688. doi: 10.1038/s41598-022- 
12262-w

 54. Edwards EJ, Zhang X, Chu KL, Cosgrove LK, Vaughan RS. Explaining individual 
differences in cognitive performance: the role of anxiety, social support and living 
arrangements during COVID-19. Personal Individ Differ. (2022) 198:111826. doi: 
10.1016/j.paid.2022.111826

 55. Möller M, Borg K, Janson C, Lerm M, Normark J, Niward K. Cognitive dysfunction 
in post-COVID-19 condition: mechanisms, management, and rehabilitation. J Intern 
Med. (2023) 294:563–81. doi: 10.1111/joim.13720

https://doi.org/10.3389/fpubh.2025.1562894
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1038/s41598-023-35981-0
https://doi.org/10.1371/journal.pone.0295496
https://doi.org/10.1016/j.jad.2023.08.070
https://doi.org/10.1111/nyas.14947
https://doi.org/10.3390/jcm13164768
https://doi.org/10.3346/jkms.2024.39.e243
https://doi.org/10.1093/arclin/acae021
https://doi.org/10.1186/s12888-021-03107-3
https://doi.org/10.3389/fpubh.2022.946697
https://doi.org/10.3390/ijerph192416893
https://doi.org/10.1016/j.pcl.2024.04.002
https://doi.org/10.1007/s00787-022-02039-x
https://doi.org/10.1371/journal.pone.0260061
https://doi.org/10.1371/journal.pone.0260061
https://doi.org/10.3389/fpsyg.2021.647971
https://doi.org/10.3389/fpsyg.2020.576466
https://doi.org/10.1371/journal.pone.0312351
https://doi.org/10.1186/s12916-025-03952-z
https://doi.org/10.1056/NEJMoa2311330
https://doi.org/10.1038/s41598-024-73311-0
https://doi.org/10.3389/fpsyg.2024.1325237
https://doi.org/10.3389/fpsyg.2024.1325237
https://doi.org/10.1155/2020/6587875
https://doi.org/10.1038/s41598-023-37420-6
https://doi.org/10.1093/brain/awae101
https://doi.org/10.1038/s41591-024-03173-6
https://doi.org/10.1371/journal.pone.0265900
https://doi.org/10.3390/ijerph20042765
https://doi.org/10.1371/journal.pone.0261867
https://doi.org/10.3389/fpsyg.2020.566965
https://doi.org/10.3390/ijerph181910142
https://doi.org/10.1080/00207594.2012.755535
https://doi.org/10.1111/hsc.13977
https://doi.org/10.1093/geront/46.4.503
https://doi.org/10.1136/jnnp-2011-301849
https://doi.org/10.1002/gps.5531
https://doi.org/10.3233/JAD-220428
https://doi.org/10.1001/jama.2020.22717
https://doi.org/10.1371/journal.pone.0240501
https://doi.org/10.1038/s41598-024-56979-2
https://doi.org/10.1038/s41598-022-12262-w
https://doi.org/10.1038/s41598-022-12262-w
https://doi.org/10.1016/j.paid.2022.111826
https://doi.org/10.1111/joim.13720


Zegarra-Valdivia et al. 10.3389/fpubh.2025.1562894

Frontiers in Public Health 11 frontiersin.org

 56. Knapp SAB, Austin DS, Aita SL, Caron JE, Owen T, Borgogna NC, et al. 
Neurocognitive and psychiatric outcomes associated with postacute COVID-19 
infection without severe medical complication: a meta-analysis. J Neurol Neurosurg 
Psychiatry. (2024) 95:1207–16. doi: 10.1136/jnnp-2024-333950

 57. Premraj L, Kannapadi NV, Briggs J, Seal SM, Battaglini D, Fanning J, et al. Mid and 
long-term neurological and neuropsychiatric manifestations of post-COVID-19 
syndrome: a meta-analysis. J Neurol Sci. (2022) 434:120162. doi: 
10.1016/j.jns.2022.120162

 58. Saltzman LY, Longo M, Hansel TC. Long-COVID stress symptoms: mental health, 
anxiety, depression, or posttraumatic stress. Psychol Trauma. (2023) 
15:90–98. doi: 10.1037/tra0001567

 59. van der Velden PG, Hyland P, Contino C, von Gaudecker HM, Muffels R, Das M. 
Anxiety and depression symptoms, the recovery from symptoms, and loneliness before and 
after the COVID-19 outbreak among the general population: findings from a Dutch 
population-based longitudinal study. PLoS One. (2021) 16. doi: 10.1371/journal.pone.0245057

 60. Cénat JM, Farahi SMMM, Dalexis RD, Darius WP, Bekarkhanechi FM, Poisson H, 
et al. The global evolution of mental health problems during the COVID-19 pandemic: 
a systematic review and meta-analysis of longitudinal studies. J Affect Disord. (2022) 
315:70–95. doi: 10.1016/j.jad.2022.07.011

 61. Shuster A, O’Brien M, Luo Y, Berner LA, Perl O, Heflin M, et al. Emotional adaptation 
during a crisis: decline in anxiety and depression after the initial weeks of COVID-19 in the 
United States. Transl Psychiatry. (2021) 11. doi: 10.1038/s41398-021-01552-y

 62. Daly M, Robinson E. Longitudinal changes in psychological distress in the UK from 
2019 to September 2020 during the COVID-19 pandemic: evidence from a large nationally 
representative study. Psychiatry Res. (2021) 300. doi: 10.1016/j.psychres.2021.113920

 63. Reutter M, Hutterer K, Gründahl M, Gall D, Dannlowski U, Domschke 
K, et al. Mental health improvement after the COVID-19 pandemic in 
individuals with psychological distress. Sci Rep. (2024) 14:5685. doi: 
10.1038/s41598-024-55839-3

 64. Park CL, Finkelstein-Fox L, Russell BS, Fendrich M, Hutchison M, Becker J. 
Psychological resilience early in the COVID-19 pandemic: stressors, resources, and 

coping strategies in a National Sample of Americans. Am Psychol. (2021) 76:715–28. doi: 
10.1037/amp0000813

 65. Ferber SG, Weller A, Maor R, Feldman Y, Harel-Fisch Y, Mikulincer M. Perceived 
social support in the social distancing era: the association between circles of potential 
support and COVID-19 reactive psychopathology. Anxiety Stress Coping. (2022) 
35:58–71. doi: 10.1080/10615806.2021.1987418

 66. McTeague LM, Shumen JR, Wieser MJ, Lang PJ, Keil A. Social vision: sustained 
perceptual enhancement of affective facial cues in social anxiety. NeuroImage. (2011) 
54:1615–1624. doi: 10.1016/j.neuroimage.2010.08.080

 67. Bar-Haim Y, Lamy D, Pergamin L, Bakermans-Kranenburg MJ, Van Ijzendoorn 
MH. Threat-related attentional bias in anxious and nonanxious individuals: a meta-
analytic study. Psychol Bull. (2007) 133:1–24. doi: 10.1037/0033-2909.133.1.1

 68. Cisler JM, Koster EHW. Mechanisms of attentional biases towards threat in anxiety 
disorders: an integrative review. Clin Psychol Rev. (2010) 30:203–216. doi: 
10.1016/j.cpr.2009.11.003

 69. Etkin A, Wager TD. Functional neuroimaging of anxiety: a meta-analysis of 
emotional processing in PTSD, social anxiety disorder, and specific phobia. Am J 
Psychiatry. (2007) 164:1476–88. doi: 10.1176/appi.ajp.2007.07030504

 70. Kredlow MA, Fenster RJ, Laurent ES, Ressler KJ, Phelps EA. Prefrontal cortex, 
amygdala, and threat processing: implications for PTSD. Neuropsychopharmacology. 
(2021) 47:247–59. doi: 10.1038/s41386-021-01155-7

 71. Hausman HK, Dai Y, O’Shea A, Dominguez V, Fillingim M, Calfee K, et al. The 
longitudinal impact of the COVID-19 pandemic on health behaviors, psychosocial 
factors, and cognitive functioning in older adults. Front Aging Neurosci. (2022) 14:14. 
doi: 10.3389/fnagi.2022.999107

 72. Hur J, Deyoung KA, Islam S, Anderson AS, Barstead MG, Shackman AJ. Social 
context and the real-world consequences of social anxiety. Psychol Med. (2020) 
50:1989–2000. doi: 10.1017/S0033291719002022

 73. Maresh EL, Beckes L, Coan JA. The social regulation of threat-related attentional 
disengagement in highly anxious individuals. Front Hum Neurosci. (2013) 7. doi: 
10.3389/fnhum.2013.00515

https://doi.org/10.3389/fpubh.2025.1562894
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1136/jnnp-2024-333950
https://doi.org/10.1016/j.jns.2022.120162
https://doi.org/10.1037/tra0001567
https://doi.org/10.1371/journal.pone.0245057
https://doi.org/10.1016/j.jad.2022.07.011
https://doi.org/10.1038/s41398-021-01552-y
https://doi.org/10.1016/j.psychres.2021.113920
https://doi.org/10.1038/s41598-024-55839-3
https://doi.org/10.1037/amp0000813
https://doi.org/10.1080/10615806.2021.1987418
https://doi.org/10.1016/j.neuroimage.2010.08.080
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1016/j.cpr.2009.11.003
https://doi.org/10.1176/appi.ajp.2007.07030504
https://doi.org/10.1038/s41386-021-01155-7
https://doi.org/10.3389/fnagi.2022.999107
https://doi.org/10.1017/S0033291719002022
https://doi.org/10.3389/fnhum.2013.00515

	Anxiety and perceived social support as moderators of cognitive and emotional well-being in populations affected by COVID-19
	1 Introduction
	2 Methods
	2.1 Design
	2.2 Participants
	2.3 Instruments
	2.4 Statistical analysis

	3 Results
	4 Discussion
	5 Clinical implications
	6 Strengths and contributions
	7 Limitations
	8 Conclusion

	References

