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ABSTRACT
The COVID-19 pandemic posed a serious threat to the mental health of university students. Accordingly, this study aimed to

simultaneously examine the roles of psychological capital and emotion regulation strategies in predicting COVID-19-related
anxiety in this population. This descriptive-correlational study was conducted online among 309 university students in Tehran
between March and July 2021. The questionnaire link was distributed to students through WhatsApp groups. Data were collected
using the Coronavirus Disease Anxiety Scale (CDAS), Psychological Capital Questionnaire (PCQ), and the short form of the
Cognitive Emotion Regulation Questionnaire (CERQ). Data were analyzed using descriptive statistics, Pearson’s correlation
coefficient, independent-samples t test, Kruskal-Wallis test, and multiple linear regression analysis. The prevalence of severe
anxiety in the study sample was 60.8%. Among the demographic variables, only sex was not significantly associated with anxiety.
Marital status was significantly associated with anxiety, although the effect size was small. Younger students (aged <30 year s) and
undergraduate students reported significantly higher levels of anxiety than older students and those enrolled in postgraduate
programs, respectively. The multiple regression model explained 63.7% of the variance in COVID-19-related anxiety. Based on the
standardized beta coefficients, maladaptive emotion regulation strategies (B = 0.460) were the strongest positive predictor of
anxiety, whereas self-efficacy (f = —0.284) was the strongest negative predictor. Hope (f = 0.163) also emerged as a positive
predictor in the model. Resilience (§ = —0.162) and optimism (f§ = —0.134) were significant negative predictors. Adaptive emotion
regulation strategies ( = 0.032) were not statistically significant in the final model. The findings identified psychological capital,
particularly self-efficacy, as a protectivepredictor of COVID-19-related anxiety, whereas maladaptive emotionregulation strategies
emerged as the strongest positive predictor. Although the pandemic has ended, the high prevalence of anxiety among younger and
undergraduate students during the peak of the crisis represents a concerning pattern. These findings underscore the need for
targeted interventions that prioritize reducing maladaptive emotion regulation strategies and strengthening self -efficacy to
enhance preparedness for similar crises in the future.
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Introduction

COVID-19-related anxiety canbe conceptualized as a context-specific emotional response involving fear,
worry, physiological arousal, threat monitoring, and concern regarding the direct and indirect consequences

of coronavirus infection. Although some degree of anxietyis an understandable response to a potentially
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dangerous infectious disease, excessive or persistent anxiety can interfere with concentration, academic
functioning, sleep, decision-making, social functioning, and general psychological well-being. The
development of specific instruments for assessing coronavirus-related anxiety reflected the need to
distinguish such reactions from more generalized forms of anxiety. In Iran, Alipour et al. developed the
COVID-19 Anxiety Scale to assess psychological and somatic dimensions of anxiety specifically associated
with the pandemic (1). Similarly, the Coronavirus Anxiety Scale proposed by Lee provided a brief screening
instrument for dysfunctional anxiety responses specifically associated with COVID-19 (2). These
developments highlighted the importance of assessing pandemic-related anxiety as a psychologically
meaningful phenomenon rather than assuming that it was fully represented by conventional measures of
general anxiety.

The intensity of anxiety experienced in response to a health crisis is not determined exclusively by the
objective severity of the threat. Individual appraisal processes, coping resources, perceived control, self-
efficacy, interpersonal support, resilience, and patterns of emotion regulation may shape whether exposure
to the sameexternal stressor results in manageable concern or clinically meaningful distress. Contemporary
studies conducted both during and after the COVID-19 period increasingly support a multifactorial
understanding of anxiety in which individual psychological resources interact with vulnerability factors. For
example, research among young people living in socioeconomically deprived urban environments has
demonstrated important relationships among anxiety, depression, resilience, and social capital, suggesting
that psychological adaptation depends partly on the personal and social resources available to individuals
(3). Likewise, among nursing students, psychological capital and social support have been shown to play
mediating roles in the relationship between interpersonal sensitivity and anxiety symptoms (4). Such
evidence suggests that identifying modifiable psychological resources may be particularly valuable when
examining anxiety within populations exposed to acute or prolonged stress.

One construct thatis highlyrelevant to this perspective is psychological capital. Psychological capital
refers to a positive and developable psychological state composed of four interrelated resources: self-
efficacy, hope, optimism, and resilience (5). Self-efficacy reflects confidence in one's capacity to mobilize the
cognitive, emotional, and behavioral resources required to successfully address difficult tasks and
challenging circumstances. Hope involves goal-directed agency together with the perceived ability to
generate alternative pathways toward desired outcomes. Optimism reflects a generalized expectation that
favorable outcomes can occur, whereasresilience concerns the capacity to withstand, adaptto, and recover
from adversity. These dimensions are conceptually distinguishable but collectively represent a broader
positive psychological resource that may support adaptive functioning under stressful conditions.
Importantly, psychological capital is regarded as state-like and potentially modifiable rather than as a
completely fixed personality characteristic, which givesit particular relevance for preventive and th erapeutic
interventions (5).

Evidence accumulated during the COVID-19 pandemic suggests that psychological capital may protect
against anxiety and other forms of psychological distress. Among university students, Jiang found that
psychological capital mediated the association between problematic social media use and anxiety during the
pandemic, indicating that lower levels of positive psychological resources may constitute one pathway

through which stressful behavioral patterns become associated with anxiety (6). Among Chinese medical
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students, psychological capital also played a mediating rolein the relationship between life satisfaction and
symptoms of anxiety and depression, further demonstrating the importance of positive psychological
resources in understanding emotional adjustment during COVID-19 (7). Iranian evidence has similarly
shown a relationship between psychological capital and coronavirus anxiety, with self-compassion and
empathy also contributing to the explanatory model (8). Together, these findings support the proposition
that psychological capital may function as a psychological buffer when individuals encounter uncertainty,
threat, and disruption.

The individual components of psychological capital may also influence anxiety through partly different
psychological mechanisms. Self-efficacy is especially relevant because threatening situations are likely to
generategreater anxiety when individuals doubt their ability to manage the demands associated with those
situations. During the early stages of the pandemic, perceived self-efficacy was shown to mediate the
relationship between perceived threat and psychological anxiety among college students, suggesting that the
emotional consequences of threat depend partly on whether individuals believe they possess adequate coping
capabilities (9). More recent evidence also demonstrates that regulatory emotional self-efficacy and
resilience contribute to the relationship between shyness and social anxiety among college students,
indicating that beliefs about one's capacity to manage emotions remain important beyond the specific
context of COVID-19 (10). Accordingly, higher self-efficacy may reduce feelings of helplessness, increase
perceived control, and facilitate more effective behavioral responses to stressful circumstances.

Hope and optimism may similarly influence responses to prolonged uncertainty. Longitudinal research
during the pandemic showed that hope was associated with subsequent changes in COVID-19 stress, anxiety,
and well-being, supporting its potential role as a psychological resource during periods of sustained crisis
(11). Subsequent research examining trajectories across the pandemic further indicated that hope and
optimism were associated with COVID-19 stress, health anxiety, and well-being over time (12). These
findings are theoretically meaningful because a pandemic simultaneously threatens individuals' current
sense of safety and their expectations regarding the future. Hope may preserve motivation by enabling
individuals to identify alternative routes toward valued goals despite disruption, whereas optimism may
reduce the tendency to interpret uncertain future events in exclusively negative terms. However, because
these psychological capital components areinterrelated, their bivariate associations with anxiety may differ
from their unique contributions when considered simultaneously in multivariable analyses.

Resilience constitutes another central component of psychological capital and has received substantial
attention in research on adaptation to COVID-19. Among Malaysian medical students, psychological
resilienceand copingstrategies were significantly associated with anxiety during the pandemic, suggesting
that students' capacity to adapt to adversity was important in determining emotional outcomes under
conditions of academic and health-related stress (13). Research among older European adults likewise
showed that resilience and optimism played important roles in psychological functioning during the
pandemic (14). Although the populations in these studies differ, their findings converge on the broader
principle that resilience may reduce psychological vulnerability by promoting recovery, flexibility, and
continued functioning when individuals face circumstances that cannot be easily controlled or eliminated.

Assessment of psychological capital also requires culturally appropriate measurement. The Psychological

Capital Questionnaire is one of the most frequently employed instruments for assessing self-efficacy, hope,
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resilience, and optimism. Evidence regarding the Persian version of the 24-item Psychological Capital
Questionnaire has supported its psychometric adequacy in an Iranian context, providing methodological
supportforitsusein Persian-speaking samples (15). Thisis particularly important because constructs such
as optimism, hope, and self-efficacy may be expressed within culturally influenced patterns of social
expectation, coping, and perceived control. Therefore, examining psychological capital among Iranian
university studentsusing a validated Persian measure can contribute evidence from a sociocultural context
that has been comparatively underrepresented in the international literature.

Although positive psychological resources may protect individuals from excessive anxiety, vulnerability
may alsoarise fromthe ways emotionsare cognitively processed and regulated. Emotion regulation broadly
refersto the processes by which individualsinfluence which emotions they experience, w hen those emotions
occur, and how they are experienced and expressed (16). Regulation may involve changes in attention,
interpretation, appraisal, behavioral response, or emotional expression. Importantly, emotion regulation
should not be conceptualized simply as suppression of negative emotions; rather, it concerns the dynamic
management of emotional responses in accordance with situational demands and personal goals.
Contemporary models emphasize that regulatory strategies differ in their effects depending on timing,
context, flexibility, and the individual's ability to implement them effectively (16).

Within this broader framework, cognitive emotion regulation concerns the thoughts and cognitive
strategies individuals employ after encountering negative or stressful events. Som e strategies, such as
positive reappraisal, positive refocusing, planning, putting events into perspective, and acceptance, are
generally classified as relatively adaptive. In contrast, rumination, catastrophizing, self-blame, and blaming
others are typically regarded as maladaptive because they can maintain threat-focused attention and prolong
emotional distress. During a crisis such as COVID-19, maladaptive regulation may become particularly
consequential. Repeatedly focusing on infection, imagining catastrophic health outcomes, blaming oneself
for possible exposure, or persistently dwelling on uncontrollable events may amplify rather than reduce
perceived threat. Consistent with this interpretation, maladaptive emotion regulation strategies were found
to predict increased anxiety during the COVID-19 pandemicin a psychologically vulnerable population (17).

Recent evidence also reinforces the relationship between emotion regulation difficulties and anxiety
beyond the immediate context of COVID-19. Zaid et al. demonstrated that the management of sadness was
meaningfully associated with symptoms of depression and anxiety, illustrating the broader relevance of
emotional regulatory processes to internalizing psychopathology (18). Secgin and Koc further showed that
emotion regulation difficulties contribute to the relationship between sensory processing sensitivity and
anxiety, alongside anxiety sensitivity, emphasizing the role of deficient regulatory capacity in translating
vulnerability into anxious symptoms (19). Similarly, in individuals with anxiety disorders, emotion
regulation skills have been examined together with self-compassion and mindfulness as mechanisms
connecting early maladaptive schemas to psychological distress (20). These findings suggest that emotion
regulation is not merely a transient coping response but a broader psychological process with implications
for vulnerability to anxiety across different populations and stress contexts.

Nevertheless, classification of strategies into “adaptive” and “maladaptive” categories should be
interpreted cautiously. The effectiveness of a coping or regulatory strategy maydepend on the nature of the

stressor, perceived controllability, timing, and the availability of alternative responses. Coping flexibility
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theory proposes that successful adaptation depends not only on whether an individual uses a particular
strategy, but also on the ability to discontinue an ineffective strategy and replace it with another response
that better fits changing situational demands (21). This perspective is particularly relevant to COVID-19
because the pandemic involved rapidly changing circumstances in which strategies effective at one stage
might have been less useful at another. Consequently, even strategies conventionally regarded as adaptive
may not demonstrate stronginverse relationships with anxiety when analyzed without considering context,
implementation quality, or flexibility.

Anxiety during a pandemic may therefore be understood as the product of both resource-related and
regulation-related processes. Psychological capital concerns whetherindividuals possess positive beliefs and
capacities that enable them to confront difficulty with confidence, persistence, realistic positive
expectations, and resilience. Cognitive emotion regulation, by contrast, concerns how individuals mentally
process stressful experiences and manage the emotional consequences of those experiences. These domains
arerelated but theoretically distinct. Someone may possess relatively high optimism or hope but still engage
in rumination or catastrophizing, whereas another individual may use constructive cognitive strategies
despite having weaker confidence in personal coping ability. Examining both domains simultaneously can
therefore clarify whether anxiety is more strongly associated with a deficit in positive psychological
resources, greater reliance on maladaptiveregulatory strategies, or a combination of both.

This simultaneous approach also addresses an important limitation of previous research. Much of the
available literature has examined psychological capital, resilience, self-efficacy, hope, optimism, coping, or
emotion regulation separately, frequently focusing on mediation between one vulnerability factor and one
mental health outcome. Although these studies have substantially advanced understanding of individual
mechanisms, fewer investigations have directly compared the relative contributions of multiple components
of psychological capital and broader categories of adaptive and maladaptive cognitive emotion regulation
within the same predictive model. Such an analysis is particularly useful because shared variance among
psychological constructs can produce different patterns at the bivariate and multivariate levels. A variable
may correlate strongly with anxiety but make only a small independent contribution once conceptually
related predictors are considered simultaneously.

Demographic characteristics may further contribute to differences in anxiety and should not be
overlooked. Studies conducted during COVID-19 reported variations in anxiety according to gender and
other sociodemographic variables, although findings were not always consistent across cultural contexts
(22). Age, educational stage, relationship status, social responsibilities, and exposure to academic disruption
may influence perceived threat and available coping resources. For university students, younger age and
undergraduate status may coincide with less experience managing prolonged uncertainty and fewer
established occupational or economic resources. At the same time, demographic variables are unlikely to
fullyexplainindividual differences in anxiety, making it important to evaluate them alongside more proximal
and potentially modifiable psychological factors.

Taken together, the existing literature indicates that COVID-19-related anxiety was a multifaceted
psychological response influenced not only by exposure to health-related threat but also by positive
psychological resources, appraisal processes, resilience, perceived self-efficacy, and emotion regulation

patterns. Psychological capital appears relevantto anxietyacrossstudent and clinical populations, whereas
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maladaptive emotion regulation represents a consistent vulnerability factor. Recent studies further
demonstrate that resilience, social capital, regulatory emotional self-efficacy, and emotion regulation
difficulties continue to be important correlates of anxiety in the post-pandemic literature (3, 4, 10, 19).
Consequently, analyzing psychological capital and emotion regulation together may provide a more
integrated explanation of why some students experienced severe anxiety during the COVID-19 crisis while
others showed greater psychological adaptation.

Accordingly, the aim of the present study was to simultaneously examine psychological capital and its
components—self-efficacy, hope, optimism, and resilience—together with adaptive and maladaptive
cognitive emotion regulation strategies as predictors of COVID-19-related anxiety among university

students.

Methods and Materials
Study Design and Participants

This descriptive-correlational study was conducted between March and July 2021 among university
students in Tehran, Iran. Convenience sampling was used, and data were collected online through Google
Forms. The online approach was adopted because of the restrictions and concerns regarding face-to-face
contactduring the COVID-19 pandemic.

The sample size was determined based on the study objectives and the number of variables examined.
According to the guideline proposed by Tabachnick and Fidell (Tabachnick & Fidell, 2013) for multiple
regression analysis, the minimum sample size canbe estimated using the formula N>50+8m for testing the
overall regressionmodel and N>104+m for assessing individual predictors, where m represents the number
of predictors. Given the number of predictors examined in the present study, a sample of 309 participants
was considered adequate for the planned correlation and multiple regression analyses. Ultimately, 309
university students participated in the study.

The inclusion criteria were being enrolled at a university in Tehran, being an active internet or social
media user, and providing informed consent to participate. Participants who did not consent to participate
or submitted incomplete questionnaires were excluded from the study. To verify student status, information
regarding participants’ educational level and academic status was collected at the beginning of the online
questionnaire created using Google Forms.

Data were collected online using a questionnaire developed in Google Forms. At the beginning of the
questionnaire, participants were provided with a brief explanation of the study, information regarding the
confidentiality and anonymity of their responses, and a statement emphasizing the voluntary nature of
participation. Participants were asked not to provide their names or any other directly identifying
information. Theresearcher’s email address was also provided for participants who wished to make inquiries
about thestudy.

Written informed consent was obtained from all participants before their inclusion in the study. The
questionnaire link was then initially distributed to three volunteer students, who were asked to share it
within their educational and professional WhatsApp groups. Participants completed the questionnaire
voluntarily after providing informed consent. The researcher monitored the number of completed responses,

and data collection was discontinued once the predetermined sample sizehad been reached.
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The study was conducted following approval by the Ethics Committee of the Islamic Azad University,
Science and Research Branch, Tehran, under ethical approval code IR.IAU.SRB.REC.1399.175, dated
February 16,2021 (26/11/1399). Participants’ information was kept confidential, and the data were analyzed

onlyin aggregate form and forresearch purposes.

Data Collection Tools

COVID-19-related anxiety was assessed using the Corona Disease Anxiety Scale (CDAS) developed by
Alipouret al (Alipour et al., 2020). The scale consists of 18 items rated on a four-point response scale ranging
from o (never) to 3 (always), with total scores ranging from o to 54. Higher scoresindicate greater COVID-
19-related anxiety. Scores of 0—-16, 17—29, and 30—54 represent mild or no anxiety, moderate anxiety, and
severe anxiety, respectively. The original validation study demonstrated satisfactory psychometric
properties, with a Cronbach’s alpha coefficient of 0.91 (Alipour et al., 2020) In the present study, the CDAS
demonstrated excellent internal consistency, with a Cronbach’salpha of 0.97.

Psychological capital was measured using the Psychological Capital Questionnaire (PCQ) developed by
Luthans et al (Luthans et al., 2006). The 24-item questionnaire assesses four components of psychological
capital: self-efficacy, hope, resilience, and optimism, with six items assessing each component. Items are
rated on a six-point Likert scale ranging from strongly disagree to strongly agree, with higher scores
indicating greater psychological capital. Previous research has supported the reliability and validity of the
PCQ. In Iran, Mohsenabadi et al (Mohsenabadi et al., 2022) reported satisfactory internal consistency for
psychological capital. Inthe present study, Cronbach’s alpha coefficients were 0.84 for self-efficacy, 0.93 for
hope, 0.89 for optimism, and 0.86 for resilience.

Cognitive emotion regulation was assessed using the short form of the Cognitive Emotion Regulation
Questionnaire (CERQ-Short) developed by Garnefski and Kraaij (Garnefski & Kraaij, 2006). The 18 -item
questionnaire assesses nine cognitive emotion regulation strategies: self-blame, rumination,
catastrophizing, other-blame, acceptance, positive refocusing, refocus on planning, positive reappraisal, and
puttinginto perspective. Each strategyis assessed usingtwoitemsrated on a five-point scale ranging from
1 (almost never) to 5 (almost always).The nine strategies are commonly grouped into maladaptive and
adaptive cognitive emotion regulation dimensions. Maladaptive regulation includes self-blame, rumination,
catastrophizing, and other-blame, whereas adaptive regulation includes acceptance, positive refocusing,
refocus on planning, positive reappraisal, and putting into perspective. Higher scores indicate greater use of
the corresponding strategies.In Iran, Besharat and Bazzazian (Basharat & Bazzazian, 2015) reported
satisfactory psychometric properties for the CERQ in an Iranian sample. In the present study, the
maladaptive cognitive emotion regulation dimension demonstrated a Cronbach's alpha coefficient of 0.73,

and the adaptive dimension showed a Cronbach's alpha of 0.77.

Data Analysis

Data were analyzed using SPSS version 24 (IBM Corp., Armonk, NY, USA). Descriptive statistics,
including frequencies, means, and standard deviations, were used to summarize the study variables and

participants’ demographic characteristics. Pearson’s correlation coefficients were calculated to examine the

17 | Page



Mozafarian et al.

associations among the study variables. Multiple linear regression analysis was conducted to identify the

variables that predicted COVID-19 anxiety. A p value < .05 was considered statistically significant.

Findings and Results

Tables 1A—1C present the demographic characteristics of the participants, descriptive statistics for the
psychological variables, and the distribution of COVID-19-related anxiety severity, respectively. Section A
presents the frequencies and percentages of the demographic variables; Section B reports the score range,
mean, standard deviation, skewness, kurtosis, and Kolmogorov—Smirnov test results; and Section C presents
the frequency and percentage distribution of COVID-19-related anxiety severity.

Table 1A. Frequency Distribution of Participants' Demographic Characteristics

Variable Level n %
Gender Female 217 70.2
Male 92 29.8
Marital status Single 156 50.5
Married 153 49.5
Age group < 30 years 183 59.2
30—40 years 99 32.0
> 40 years 27 8.7
Education level Associate's degree 1 0.3
Bachelor's degree 165 53.4
Master's degree 130 42.1
Doctorate 13 4.2

Asshown inTable 1A, most participants were female (70.2%). Regarding marital status, 50.5% were single
and 49.5% were married. In terms of age, 59.2% of participants were younger than 30 years, 32.0% were
aged 30—40 years, and 8.7% were older than 40 years. Regarding educational attainment, the largest

proportion of participants held a bachelor’s degree (53.4%), followed by a master’s degree (42.1%).
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Table 1B. Descriptive Statistics and Kolmogorov—Smirnov Normality Test Results forthe

Psychological Variables

Variable Min Max M SD Skewness Kurtosis K-S (Z) Sig.

Psychological capital 56.00 142.00 92.20 20.57 .299 -.187 0.080 <.001
Resilience 8.00 36.00 22.55 7.92 .219 -1.468 .181 <.001
Optimism 12.00 36.00 22.16 5.94 .541 -.995 .185 <.001
Hope 8.00 36.00 25.08 6.91 -.345 -.927 .087 <.001
Self-efficacy 15.00 36.00 22.40 4.28 .704 -.127 .140 <.001
Adaptive strategies 18.00 50.00 33.75 7.16 .041 -.705 .069 .001

Maladaptive strategies 9.00 38.00 24.71 5.99 -.239 -.944 .129 <.001
Covid-19 anxiety 0.00 52.00 31.57 16.01 -.492 -1.391 .198 <.001

Regarding the descriptiveindices, skewness values ranged from —0.492 to 0.704, whereas kurtosis values

ranged from —1.468 to —0.127. Although the Kolmogorov—Smirnov test was statistically significant for all

variables (all p < .001), the magnitude of deviation from symmetry based on the skewness and kurtosis

indiceswas not substantial. Given the sensitivity of formal normalitytests to minor deviationsin relatively

large samples, statistical significance of the Kolmogorov—Smirnov test alone was not considered sufficient

grounds for rejecting the assumption of normality. In the regression analysis, the normality of the model

residuals was assessed using a histogram and a P—P plot, with the results presented in the corresponding

section on regression analysis.

Table 1C. Frequency Distribution of COVID-19-Related Anxiety Severity Based on Cutoff

Scores

Anxiety level

Scorerange

%

Mild

Moderate

Severe

Total

0-16

17-29

30-54

84

37

188

309

27.2

12.0

60.8

100.0

As shown in Table 1C, 60.8% of participants had severe COVID-19-related anxiety, 27.2% had mild

anxiety, and 12.0% had moderate anxiety. Thus, severe COVID-19-related anxiety was the most prevalent

categoryin the studysample. The negative skewness of COVID-19-related anxiety scores (—0.492) was also

consistent with a relative concentration of scores athigher valuesand a longertail toward lower scores.
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Distribution of COVID-19 Anxiety Severity Levels (N=309)

188
(60.8%)

200 4

175 A

150 ~

125 A

100 A

Frequency (N)

751

37

507 (12.0%)

251

0_

Mild Mod(lerate Severe
(0-16) (17-29) (30-54)
Figure 1. Percentage Distribution of COVID-19-Related AnxietySeverity Levels Based on

CDAS Scores. Scoreranges: mild = 0-16, moderate = 17—29,severe = 30—54.

As shown in Figure 1, the percentage distribution of anxiety severitylevels confirms the pattern described
above, with severe anxiety accounting for thelargest proportion of the sample.

To examine differences in COVID-19-related anxiety across demographic variables, the assumption of
homogeneity of variances was first assessed using Levene’s test. The results indicated that this assumption
was violated for age group and educational level, whereas no significant violation was observed for gender
or marital status. Accordingly, independent-samples t tests were used for the two-level variables of gender
and marital status. For age group and educational level, the nonparametric Kruskal -Wallis test was used
because each variable comprised more than two groups and the assumption of homogeneity of variances was
violated. When the Kruskal —Wallis test yielded a significant result, pairwise comparisons were conducted
using the Mann—Whitney U test, with a Bonferroni correction applied to control the familywise Type I error
associated with multiple comparisons. Because three pairwise comparisons were performed for each
variable, the adjusted significance level was set at a = .05/3 = .0167. Participants with an associate degree
(n = 1) were excluded from the pairwise comparisons for educational level because of the extremely small
subgroup size.

Table 2A. Results of Independent-Samplest Tests and the Kruskal-Wallis Test for
Comparing COVID-19-Related Anxiety Across Demographic Variables

Variable Test type Test statistic df Sig. Effectsize Interpretation Direction of difference
Gender Independentt t=-0.232 307 0.817 d =-0.03 Negligible Not significant
Marital status Independentt t=-2.161 307 0.031% d=-0.25 Small Married > Single

Age group Kruskal-Wallis H =42.817 2 <.001** n2=.133 Mediumtolarge Overallsignificant
Education level Kruskal-Wallis H =30.664 3 <.001** n2=.091 Medium Overall significant

As shown in Table 2, amongthe four demographic variables examined, gender wasthe onlyvariable that

was not significantly associated with COVID-19-related anxiety, with a negligible effect size (d = —.03).
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Marital status was significantly associated with anxiety, although the magnitude of the effect wassmall (d =
—.25). In contrast, age group showed a medium-to-large effect size (n2 = .133), whereas educational level
showed a medium effect size (n2 = .091).

Table 2B. Post Hoc Pairwise Comparisons of Age Groups and Educational Levels Usingthe

Mann—Whitney U Test with Bonferroni Correction

Pairwise comparison U Z Adjusted p r Effect size Direction of difference
Age group

< 30 yearsvs.30—40 years 7 833.00 -1.877 .1802 112 Small Not significant

< 30 yearsvs. > 40 years 577.00 -6.432 <.0012%* 444 Medium <30 >>40

30—-40 yearsvs. > 40 years 447.50 -5.290 <.001°%* 471 Medium 30—40 > > 40

Education level

Bachelor's vs. Master's 7725.00 -4.129 <.0013%* .240 Small Bachelor's > Master's
Bachelor's vs. Doctorate 282.00 -4.427 <.0013%% .332 Medium Bachelor's > Doctorate
Master's vs. Doctorate 509.00 -2.361 .054* .197 Small Not significant

The pairwise comparisons showed that, among the age groups, participants younger than 30 years
reported higher levels of anxiety than those older than 40 years, and participants aged 30—40 years also
reported higher anxiety than those older than 40 years. However, the difference between participants
younger than 30 years and those aged 30—40 years was not statistically significant. Regarding educational
level, participants with a bachelor’s degree reported higher anxiety than those with a master’s or doctoral
degree; however, the difference between participants with master’s and doctoral degrees was not statistically
significant after Bonferronicorrection.

Table 3. Pearson Correlation Matrix for COVID-19-Related Anxiety, Psychological Capital,

Its Components, and Emotion Regulation Strategies

Variable 1 2 3 4 5 6 7 8

1. Anxiety — -.54%* -.608%* -.499%* -.137%* -.622%* .240%* .680%*
2. Psych. capital — .860%** .Q22%¥ .719%* .744%* -.018 -.401%*
3. Optimism — .768%% .373%* L721%* .005 -.449%*
4. Resilience — .562%* .605** -.058 -.331%*
5. Hope — .282%* -.034 -.169%*
6. Self-efficacy — .068 -.419%*
7 . Adaptive strategies — .486%*

8. Maladaptive
strategies

According to Table 3, psychological capital was significantly and negatively correlated with COVID -19-
related anxiety (r = -.540, p < .01). All four components of psychological capital were likewise significantly
and negatively correlated with COVID-19-related anxiety, including optimism (r = —.608, p < .01), resilience
(r=-.499,p <.01), hope(r=-.137,p <.01), and self-efficacy (r = —.622, p < .01). Among the components
of psychological capital, self-efficacy showed the strongest negative correlation with COVID-19-related
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anxiety, whereas hope showed the weakest. In contrast, adaptive emotion regulation strategies were
significantly and positively correlated with COVID-19-related anxiety (r =.240, p < .01), while maladaptive
strategies showed a stronger positive correlation with anxiety (r =.680, p < .01). Thus, maladaptive emotion
regulation strategies showed the strongest positive correlation with COVID-19-related anxiety in the
correlation matrix.

Assessment of the assumptions underlying the regression analysis indicated that they were generally
satisfied. The Durbin—Watson statistic (1.431) indicated relative independence of the residuals. The
normality of the residuals was assessed using a histogram and P—P plot, homoscedasticity was evaluated
using a residual scatterplot, and the absence of severe multicollinearity was supported by tolerance values
above 0.28 and VIF valuesbelow 3.54. Overall, the primary assumptions of multiple linear regression were
adequately met in the present analysis. Theregressionresultsare presented in Tables 4 —6.

Table 4. Multiple Linear Regression Model Summary for Predicting COVID -19-Related

Anxiety Based on the Predictor Variables

Model R R2 Adjusted R2 SE ofthe estimate Durbin-Watson

1 .798 .637 .630 9.744 1.431

Table 5. Analysis of Variance (ANOVA) for the Multiple Regression Model

Source Sum of squares df Mean square F Sig.
Regression 50297.93 6 8382.99 88.285 0.000
Residual 28675.96 302 94.95 — -
Total 78973.89 308 — — —

Table 6. Standardized and Unstandardized Regression Coefficients for Predicting COVID -
19-Related Anxiety

Predictor variable B SE Beta t Sig. 95% CI for B VIF
Constant 28.474 5.245 — 5.428 .000 18.15-38.80 —
Optimism -0.361 0.176 -.134 -2.051 .041% -0.71t0-0.02 3.538
Resilience -0.328 0.126 -.162 -2.597 .010* -0.58t0-0.08 3.239
Adaptive strategies 0.072 0.096 .032 .752 .453 -0.12-0.26 1.536
Maladaptive strategies 1.229 0.129 .460 9.528 .000%** 0.98-1.48 1.935
Self-efficacy -1.062 0.196 -.284 -5.405 .000%** -1.45t0-0.68 2.292
Hope 0.377 0.098 .163 3.849 .000%* 0.18-0.57 1.484

As shown in Table 4, the regression model including six predictor variables explained 63.7% of the
variance in COVID-19-related anxiety (R2 = .637; adjusted R2 = .630). As reported in Table 5, the overall
regression model was statistically significant, F (6, 302) = 88.285, p < .001. According to Table 6, five of the
six predictors made significant contributions to the prediction of COVID-19-related anxiety. Maladaptive
strategies had the largest positive standardized coefficient ( = .460, p < .001). Among the components of
psychological capital, self-efficacy showed thelargest negative standardized coefficient (f = —.284, p < .001),
followed byresilience (B = —.162, p = .010) and optimism ( = —.134, p = .041). Hope also made a significant
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positive contribution to the model after simultaneously controlling for the other predictors (f = .163, p <
.001). In contrast, adaptive strategies did not make a statistically significant contribution to the prediction
of COVID-19-related anxiety (B =.032,p =.453).

Discussion and Conclusion

The present study examined the simultaneous contributions of psychological capital and cognitive
emotion regulation strategiesto COVID-19-related anxiety among university students. The findings revealed
a substantial psychological burden in the study population, with 60.8% of participants classified as having
severe COVID-19-related anxiety. Demographic analyses further showed that gender was not significantly
associated with anxiety, whereas marital statuswas significantly associated with anxiety with a small effect
size. Ageand educational level demonstrated more pronounced differences: students younger than 30 years
and those aged 30—40years reported greater anxiety than participantsolderthan 40 years, while students
at the bachelor'slevel reported greater anxiety than those enrolled in master'sand doctoral programs. At the
correlational level, total psychological capital and all four of its components were inversely associated with
COVID-19-related anxiety, whereas both adaptive and maladaptive emotion regulation strategies showed
positive correlations with anxiety, with the latter relationship being markedly stronger. Most importantly,
the multiple regression model explained 63.7% of the variance in COVID-19-related anxiety. Maladaptive
emotion regulation strategies emerged as the strongest positive predictor ( = .460), whereas self-efficacy
was the strongest negative predictor (f = —.284). Resilience (p = —.162) and optimism (f = —.134) also
independently predicted lower anxiety, while hope unexpectedly showed a positive coefficient (f = .163) after
the simultaneousinclusion of other predictors. Adaptive emotion regulation strategies did not independently
predict anxietyin the final model. These findings collectivelyindicate that vulnerability to COVID-19-related
anxiety was associated not only with demographic characteristics but, more importantly, with the balance
between positive psychological resources and maladaptive cognitive-emotional processes.

The high prevalence of severe anxiety observed in the present sampleis understandable in the context of
the extraordinary uncertainty that characterized the COVID-19 pandemic. COVID-19 anxiety involved not
only concern about infection but also fear of adverse health outcomes, transmission to family members,
interruption of education, social isolation, and uncertainty regarding future academic and occupational
plans. Measures specifically designed to assess coronavirus-related anxiety have demonstrated that the
pandemic produced a distinct pattern of psychological and somatic anxiety symptoms (1, 2). Previous studies
similarly documented substantial anxiety during the pandemic among university students and the general
population (7, 13, 22). Students may have been especially vulnerable because the pandemic disrupted
educational routines while simultaneously reducing ordinary social and institutional sources of support.
Thus, the high level of anxiety observed in this study should be interpreted within a historical context
characterized by prolonged uncertainty, perceived threat, and limited control over rapidly changing
conditions.

Regarding demographic variables, the absence of a significant gender difference contrasts with some
studies reporting greater anxiety among women during COVID-19. For example, Ozdin and Bayrak Ozdin
identified gender as an important correlate of anxiety, depression, and health anxietyduring the pandemic

(22). Nevertheless, gender differences are not necessarily consistent across samples, and the present finding
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suggests that pandemic-specific threat may have affected male and female students relatively similarly in
this population. Differences in cultural context, sample composition, instruments, exposure to pandemic-
related stressors, and the proportion of women and men included in the analysis may partly account for
discrepant results. Moreover, because the present study assessed anxiety specifically related to COVID-19
rather than generalized anxiety, conventional gender patternsininternalizing symptoms may not necessarily
be reproduced.

Married participants reported significantly higher anxiety than single participants, although the small
effect size indicatesthat marital status alone was not a major determinant of COVID-19-related anxiety. One
interpretation is that married students may have experienced additional concerns regarding infection
transmission to spouses, children, or other household members. Thepandemictransformed health-related
anxiety from an individual concern into a relational concern in which one's own exposure potentially
endangered close others. However, because the effect wassmall, marital status should not be interpreted as
a strong independent risk factor. Rather, it may represent one contextual characteristic whose relevance
dependson the psychological and social resources available to the individual. The broader literature suggests
that anxiety during crises is more adequately understood through interaction among situational demands,
social resources, resilience, and psychological capital than through demographic variables alone (3, 4).

The significantly greater anxiety observed among younger students and those enrolled at the
undergraduate level is also noteworthy. Younger students may possess less experience managing severe
health crises and may have fewer established economic, occupational, and interpersonal resources.
Undergraduate students may also experience greater uncertainty regarding academic progression and future
employment. In contrast, older and postgraduate students may have developed more stable coping patterns,
greater confidencein managing stress, or stronger academic and professional identities. Theimportance of
resilienceand coping among students during the pandemic hasbeen demonstrated previously, particularly
among medical students exposed to considerable academic and health-related pressures (13). More
generally, evidencethat resilience and social capital are negatively associated with anxiety in young people
supports the proposition that accessto personal and contextual resources may partly explain why some
younger individuals are particularly valnerable to psychological distress (3). These interpretations should
nevertheless remain cautious because the present design did not directly test the mechanisms underlying
age- and education-related differences.

The most prominent finding of the study wasthe strong positive predictive effect of maladaptive emotion
regulation strategies on COVID-19-related anxiety. This finding is consistent with the theoretical proposition
that theregulation of emotional responses is central to adaptation under stress. Emotion regulation involves
the processes through which individuals influence the occurrence, intensity, duration, and expres sion of
emotional states (16). Whenindividuals relyheavily on strategies such as rumination, catastrophizing, self-
blame, or blaming others, negative emotional experiences may be maintained or amplified rather than
effectively processed. Under pandemic conditions, catastrophizing may increase the perceived probability
or severity of infection-related outcomes, while rumination may repeatedly redirect attention toward
threatening information. Self-blame may additionally produce guilt regarding perceived failures to avoid
exposure or protect family members. Consistent with the present results, maladaptive emotion regulation

strategies have previously beenidentified as predictors of increased anxiety during the COVID-19 pandemic
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(17). More recent evidence also confirms that emotion regulation difficulties remain strongly implicated in
anxiety beyond the pandemic context (18-20).

The magnitude of the coefficient for maladaptive strategies is particularly important because these
strategies remained the strongest positive predictor even after psychological capital components were
entered simultaneously. This suggeststhat the manner in which individuals cognitively processed pandemic-
related stress may have had a more direct association with anxiety than merely possessing lower levels of
positive psychological resources. Persistent rumination and catastrophic interpretation can maintain
physiological and cognitive arousal, making it difficult for theindividual to disengage from perceived threat.
Consequently, even individuals with some degree of hope, resilience, or optimism may remain vulnerable if
they repeatedly employ maladaptive cognitive strategies. This finding is compatible with Gross's
conceptualization of emotion regulation as a dynamic process with major implications for psychological
adjustment (16). It also supports findings showing that difficulties in managing emotional experiences
constitute an important pathway toward anxiety symptoms (19).

In contrast, adaptive emotion regulation strategies were positively correlated with anxiety at the bivariate
level but did not significantly predict anxiety in the multivariable model. This pattern suggests that the
simple correlation between adaptive strategies and anxiety may have reflected shared variance with other
emotion regulation processes rather than a unique harmful effect of adaptive strategies. Individuals
experiencing greater anxiety may actively attempt to use more adaptive strategies, such as positive
reappraisal, acceptance, or planning, precisely because they are experiencing greater distress. Thus,
frequency of strategy use should not automatically be interpreted as evidence of successful regulation. The
effectiveness of regulation maydepend on whether a strategyis appropriate for the situation, implemented
skillfully, and changed when it proves ineffective. This interpretation is consistent with Kato's coping
flexibility hypothesis, which emphasizes the capacity to discontinue ineffective coping and e mploy
alternative strategies rather than assuming that any single strategy is universally adaptive (21). The
pandemic constituted a rapidly changing and only partially controllable stressor, and therefore the
effectiveness of adaptive cognitive strategies may have depended strongly on situational fit.

Among psychological capital dimensions, self-efficacy showed the strongest negative relationship with
COVID-19-related anxiety in the regression model. This is theoretically plausible because self-efficacy
reflects individuals' beliefsregarding their capacity to manage demands, overcome obstacles, and effectively
respond to challenging circumstances. During a pandemic, individuals with higher self-efficacy may perceive
themselves asmore capable of following preventive measures, accessing information, managing educational
disruption, and coping with uncertainty. Such perceptions can reduce helplessness and increase perceived
control. Zhanget al. similarly reported that self-efficacy mediated the relationship between perceived threat
and psychological anxiety among college students during the early stage of COVID-19, indicating that
perceptions of coping capability substantially influence emotional responses to threat (9). The importance
of regulatory emotional self-efficacy is also evidentin more recent research demonstrating its mediating role
in the relationship between shyness and social anxiety among college students (10). Taken together, these
findings suggest that anxiety depends not solely on how threatening an event appears but also on whether

theindividual believesthatthe event and its emotional consequences can be managed effectively.
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Resilience also emerged as a significant negative predictor. This resultis consistent with evidence showing
that resilience contributesto lower anxiety and more effective coping during stressful circumstances. Among
medical studentsduring COVID-19, resilience and coping strategies were associated with anxietylevels (13).
Lee likewise demonstrated the relevance of resilience and optimism to adaptation during the pandemic
among older European adults (14). Resilience may reduce anxiety by supporting recovery following stressful
events, maintaining behavioral functioning despite adversity, and allowing individuals to adapt to changing
circumstances. It may also facilitate greater persistence and flexibility when previously effective coping
strategies become unavailable. Findings from non-pandemic settings similarly indicate that resilience and
social resources are associated with lower anxiety among vulnerable young populations (3). Accordingly, the
negative contribution of resilience observed here fits a broader literature identifying resilience as a
protective psychological capacity.

Optimism also independently predicted lower COVID-19-related anxiety. Optimistic individuals may be
lessinclined to interpret uncertain events asinevitablyleading to negative outcomes and may maintain more
favorable expectations regarding recovery, treatment, and the eventual resolution of a crisis. Long et al.
demonstrated that hope and optimism were related to trajectories of COVID-19 stress, health anxiety, and
well-being over the course of the pandemic (12). Optimism may therefore protect against anxiety by reducing
persistent negative forecasting and supporting continued engagement with future goals. However, the
comparatively smaller standardized effect of optimism in the present multivariable model suggests that some
of its protective association may overlap with other psychological capital components. This is conceptually
consistent with psychological capital theory, in which efficacy, hope, resilience, and optimism are
understood as interrelated positive psychological resources rather than fully independent constructs (5).

An especially interesting finding concerned hope. At the bivariate level, hope showed a weak negative
correlation with COVID-19-related anxiety, whereas in the regression model its coefficient became
significantly positive after the effects of optimism, resilience, self-efficacy, and emotion regulation strategies
were simultaneously controlled. The negative zero-order relationship is consistent with longitudinal
evidence showing beneficial associations between hope and COVID-19 stress, anxiety, and well-being (11,
12). Thereversal of direction in the regression model therefore should not be interpreted as evidence that
hopeisintrinsically harmful. Rather, the pattern is compatible with a suppression or shared -variance effect.
Because hope overlaps conceptually and statistically with other psychological capital components,
controlling for self-efficacy, optimism, and resilience may isolate a residual portion of hope that differs from
the broader protective construct measured at the bivariate level. The strong interrelations among
components of psychological capital make such coefficient change s plausible (5). Accordingly, the zero-order
negative correlation and the multivariable positive coefficient should be considered jointly rather than
treating the latter as evidencethat greater hope increases anxiety.

The overall explanatory power of the regression model further emphasizes the combined importance of
psychological capital and emotion regulation. Explaining 63.7% of the variancein COVID -19-related anxiety
indicates that these psychological constructs captured a substantial portion of individual differences in
anxiety within this sample. Previous research has similarly demonstrated that psychological capital can
mediate associations between potentially stressful experiences and anxiety. Psychological capital mediated

the relationship between problematic social media use and anxiety among university students during
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COVID-19 (6), and it also mediated the association between life satisfaction and anxiety and depressive
symptoms among medical students (7). In Iranian research, psychological capital has likewise been
associated with coronavirus anxiety in models involving self-compassion and empathy (8). Evidence from
nursing students further indicates that psychological capital can mediate the relationship between
interpersonal sensitivity and anxiety symptoms (4). The present findings extend this literature by
demonstrating that psychological capital components retain meaningful associations when maladaptive and
adaptive emotionregulation strategiesare considered simultaneously.

Taken together, the findings support an integrated interpretation of COVID-19-related anxiety in which
emotional vulnerability reflects both the presence of maladaptive regulatory processes and the relative
availability of positive psychological resources. Psychological capital may provide individuals with
confidence, future orientation, adaptability, and positive expectations, whereas maladaptive cognitive
emotion regulation may repeatedly reinforce threat and distress. Importantly, these processes need not
operateindependently. Poor emotion regulation can undermine the effective use of psychological resources,
while stronger self-efficacy and resilience may facilitate more flexible responses to distress. Contemporary
evidence showing relationships between emotional regulation, resilience, regulatory self-efficacy,
psychological capital, and anxiety across various populations supportssuch an integrated perspective (4, 10,
18, 19). Although the acute phase of COVID-19 has ended, understanding these relationships remains
relevant for future public health emergencies, natural disasters, and other large-scale crises requiring
prolonged adaptation under conditions of uncertainty.

The findings should be interpreted in light of several limitations. First, the cross-sectional and
correlational design does not permit conclusions regarding temporal precedence or causality; therefore,
psychological capital and emotion regulation strategies can be described as predictorsin a statistical sense
but not as demonstrated causes of COVID-19-related anxiety. Second, all variables were assessed through
self-report questionnaires, increasing the possibility of common-method variance, recall bias, and socially
desirable responding. Third, convenience sampling and online recruitment may have produced selection bias
because students with greater internet engagement or particular levels of psychological distress may have
been morelikelyto participate. Fourth, women constituted a substantial majority of the sample, which may
limit the generalizability of the findings across gender groups. Fifth, participants were university students
from Tehran, and the results may not generalize to students in other regions, nonstudent populations, or
populations with different socioeconomic and cultural characteristics. Finally, variables such as previous
psychiatric history, exposure to COVID-19 infection, bereavement, socioeconomic stress, social support,
academic disruption, and severity of pandemic restrictions were not included and may have influenced
anxietylevels.

Future studies should employ longitudinal designs to determine whether psychological capital and
emotion regulation prospectively predict changesin anxiety across different stages of a crisis. Repeated
assessments could clarify whether self-efficacy, resilience, optimism, and hope remain stable protective
resources or vary according to changes in external threat. Experimental and intervention studies are also
required to determine whether strengthening psychological capital or reducing maladaptive emotion
regulation produces measurable reductions in anxiety. Future research should recruit larger and more

representative samples from multiple universities and geographical regions and should achieve greater
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balance in gender and educational level. Investigating psychological capital as a higher-order construct
alongside itsindividual components mayalso clarify the unexpected positive regression coefficient for hope
and distinguish suppression effects from substantive associations. Structural equation modeling could be
used to examine direct, indirect, and reciprocal relationships among psychological capital, emotion
regulation, social support, perceived threat, and anxiety. Finally, future studies should examine emotion
regulation flexibility and strategy —situation fit rather than relying solely on fixed classifications of strategies
as adaptive or maladaptive.

University counseling centers and mental health services should incorporate psychological capital and
emotion regulation into crisis-preparedness programs. Interventions may be particularly useful when they
focus on reducing rumination, catastrophizing, self-blame, and other maladaptive cognitive patterns while
simultaneously strengthening self-efficacy, resilience, and realistic optimism. Because younger and
undergraduate students showed higher anxiety, preventive screening and early psychological support could
prioritize these groups during large-scale health or social crises. Programs should move beyond simply
teaching a list of supposedly adaptive coping strategies and instead train students to evaluate whether a
strategy is effective in a given situation and to shift strategies when necessary. Psychoeducational workshops,
brief cognitive-behavioral interventions, resilience training, problem-solving exercises, and self-efficacy
enhancement could be integrated into university mental health services. Developing these capacities before
the occurrence of future crises may improve students' preparedness, reduce psychological vulnerability, and

support more effectiveadaptation when prolonged uncertainty and uncontrollable stressors arise.
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