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Abstract
BACKGROUND
There is mounting empirical evidence of the detrimental effects of the coronavirus disease 2019 (COVID-19) outbreak on mental health. Previous research has underscored the effects of similar destabilizing situations such as war, natural disasters or other pandemics on acute stress levels which have been shown to exacerbate current and future psychopathological symptoms.

AIM
To explore the role of acute stress responses (intrusive, avoidance and hyperarousal) as mediators in the association between fear of COVID-19 and emotional dysfunction-related problems: Depression, agoraphobia, panic, obsessive-compulsive, generalized anxiety, social anxiety and health anxiety symptoms. 

METHODS
A sample of 439 participants from a university community in Spain (age: mean ± SD: 36.64 ± 13.37; 73.1% females) completed several measures assessing their fear of COVID-19, acute stress responses and emotional dysfunction syndromes through an online survey. Data collection was carried out from the start of home confinement in Spain until May 4, 2020, coinciding with initial de-escalation measures. Processing of the dataset included descriptive and frequency analyses, Mann-Whitney U Test of intergroup comparisons and path analysis for direct and indirect effects. This is an observational, descriptive-correlational and cross-sectional study. 

RESULTS
The prevalence of clinical symptoms in our sample, reported since the beginning of the pandemic, reached 31.44%. The female group presented higher scores although the effect size was small. Overall, the participants who exceeded the clinical cut-off points in emotional problems showed higher levels of fear of COVID-19 and of cognitive, motor and psychophysiological responses of acute stress, unlike the group with normative scores. In addition, the results show significant mediated effects of hyperarousal stress among fear of COVID-19 and emotional dysfunction psychopathology. However, the clinical syndromes most related to the consequences of the pandemic (e.g., social contact avoidance or frequent hand washing), such as agoraphobia and obsessive-compulsive symptoms, were in fact predicted directly by fear of COVID-19 and/or the acute stress response associated with the pandemic and had a greater predictive power.

CONCLUSION
The present study illustrates a clearer picture of the role of acute stress on several forms of psychopathology during the COVID-19 crisis and home confinement.
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Core Tip: This study provides the prevalence of emotional dysfunction which reached 30% during the confinement stage in Spain. Our results point to higher levels of fear of coronavirus disease 2019 (COVID-19) and acute stress in participants with purely clinical symptoms compared with the normative group. We found clinically relevant associations between emotional dysfunction, fear of COVID-19 and acute stress. The mediated role of a psychophysiological activation response to explain indirect effects from fear of COVID-19 on various clinical syndromes is emphasized. These results support the need to include a therapeutic component of acute stress management in prevention and psychological intervention strategies in the face of exceptional events of a traumatic nature. 

INTRODUCTION
Initial psychological impact of coronavirus disease 2019
The coronavirus disease 2019 (COVID-19) pandemic has had an enormously consequential impact not just on financial and health systems worldwide, but also in day-to-day life. In many countries, a strict home confinement was implemented initially which resulted in a dramatic shift in a society’s freedom of movement and general lifestyle affecting the population’s mental health. Issues ranging from sleep quality to mood and anxiety disorders have been widely and closely scrutinized[1-3]. The incidence of depressive, anxiety-related, and acute stress moderate/severe symptoms in general population has been estimated around 16%, 28% and 8%, respectively[4-6], especially because of social isolation[7]. Prevalence of other psychopathological symptoms (e.g., health anxiety) may have been dramatically increased and exacerbated by the outbreak of an infectious disease such as COVID-19[8]. In fact, preliminary evidence points toward the detrimental effects of COVID-19-related to quarantine on mental health as it has shown links to depression, stress, panic attacks, phobic symptoms, low mood and post-traumatic stress symptoms[9]. Considering that the symptoms of acute, as well as chronic stress [and in its most severe manifestation, posttraumatic stress disorder, (PTSD)[10]] have been associated with an array of destabilizing situations, such as war[11], financial crises[12] and natural disasters[13], and also with the psychopathology associated with trauma[14,15]. Exploring the effects of stress and its consequences during the COVID-19 outbreak seems important both theoretically and clinically. 

Fear, stress reactions and psychopathology
Prior research has highlighted the important role of psychological reactions such as infection-related fear, anxiety and uncertainty in the face of epidemics and pandemics, underscoring the high prevalence of mental health symptoms in these circumstances[16]. In the current environment, studies have already been published on stress-related symptoms, the onset of which have been contingent with the coronavirus outbreak in patients[17] and in medical staff and the general population[18-20]. Acute stress could not only explain psychopathological manifestations, but its association with fear is also directly linked to anxious and mood disorders[10]. Fear has shown to be sensitized by acute traumatic stress[21], where stressful life events can lead to maladaptive, fear-related behaviors, facilitating the development of anxiety-related disorders[22,23]. Acute stress has been found to modulate the effects of fear on learning paradigms in humans, increasing the resistance to extinction in the case of cue-dependent fear[24]. The influence among fear and stress is reciprocal, such that stress responses are found to be more severe in the concurrent experience of fear[25]. In the context of the COVID-19 pandemic, this relation may yield greater psychopathological manifestations in at-risk patients as well as in the general population.

Mediated effects from stress 
Experiencing fear in critical conditions such as pandemics, natural disasters and financial crises has shown to lead to symptoms of acute stress which in some cases may persist and lead to forms of chronic stress[13] and other psychological problems like depression or anxiety[26]. Stress is a common symptom in several manifestations of psychopathology in the short and long-term[27] as well as an important antecedent toward the development of many different emotional dysfunction problems[28]. 
Several specific stress symptoms are described within the literature such as avoidance behaviors, hyperarousal or intrusive thoughts. Also, differentiated long-term effects from different types of symptoms are commonly found. For instance, intrusive recall is often described as a predictor of chronic stress[29]. Thus, it is normal to expect that these types of symptoms are related to several forms of stress (such as trauma and stress-related disorders). In contrast, the manifestation of hyperarousal would be a predictor of other stress responses such as avoidance and reexperiencing, thereby highlighting its distinctive nature in the expression of severe posttraumatic distress[30]. Moreover, it is also described as a strong predictor of psychological impact severity[31]. General acute stress, on its part, would be a determinant of future emotional recovery[32]. To our knowledge, there is very little evidence on the distinct effects of different stress responses on the psychopathology linked to COVID-19. As such, exploring early stress responses, especially hyperarousal, may be highly relevant toward prevention plans during stressful life events such as a health crisis derived from a pandemic. 

Present study
The main purpose of this study is to clarify the mediated role of acute stress reactions (i.e. intrusive reexperiencing, motor and cognitive avoidance strategies and psychophysiological activation) to explain the association between fear of COVID-19 and emotional dysfunction (i.e. depression, agoraphobia, panic, obsessive-compulsive, generalized anxiety, social anxiety and health anxiety symptoms). As secondary objectives, to examine the clinical prevalence and sex differences of emotional dysfunction and acute stress reported since the beginning of the pandemic and during confinement. Additionally, to compare levels of COVID-19 fear and acute stress among groups of participants with normative vs clinical scores on the different psychopathological syndromes and examine the associations between the study variables.
Based on the literature described above, we expected to find prevalence rates of emotional dysfunction and acute stress in the 10%-30% range, especially among the female group. We also expected to identify higher levels of fear of COVID-19 and acute stress in participants with scores above the cutoff point in the different clinical syndromes; and a positive, significant and clinically relevant raw association between all variables under study. Lastly, we expected that fear of COVID-19 and all seven assessed syndromes would be mainly indirectly linked via hyperarousal stress, such that higher fear of COVID-19 would be related to higher hyperarousal, which in turn would be associated with higher reports of psychological symptoms. 

MATERIALS AND METHODS
Participants and procedure
The present study is part of the project PSICO-RECURSOS COVID-19, developed and implemented by the Centre of Applied Psychology from the Health Psychology Department at Miguel Hernández University in Elche (Alicante, Spain). This initiative arose with the goal of determining the psychological impact brought on by COVID-19 in the general population and underscores the influence of personal psychological resources such as resilience, coping strategies, socioemotional competencies and healthy habits. This is a descriptive-correlational, observational, cross-sectional study. Data collection was carried out employing self-reports which were completed through the application Detecta-Web, constructed with LimeSurvey software. Participation throughout the whole study process was completely voluntary. Anonymity and confidentiality of the data were also ensured by emphasizing its use exclusively for academic and/or research purposes. Approval for this study was granted by the Ethics Committee of Miguel Hernández University (reference: DPS.JPR.01.20).
Thus, an initial sample of 660 participants from a university community were recruited until the 4th of May, the end of full confinement and beginning of de-escalation measures. Only participants who endorsed active acceptance to participate voluntarily and consented to use of the data and those that completed measures about fear of COVID-19, psychopathology and stress were included in the final analysis. Thereby, the final sample was composed of 439 participants (age: mean ± SD: 36.64 ± 13.37) where an overrepresentation of females was observed (73.1%; n = 321). As for employment situation of the participants, 34.9% (n = 153) were university students studying for state exams or civil servants; 52.2% (n = 229) were active workers, including full-time and part-time workers, freelance workers and scholarship holders; and 12.8% (n = 56) were unemployed, affected by temporary layoffs, currently on sick leave or retired, among others.

Measures
For all measures, composite scores were created by averaging items. Higher scores indicated higher levels of the constructs.

Fear of COVID-19 scale[33]: This scale assesses fear of COVID-19 through 7 items answered on a 5-point, Likert-type scale, reflecting agreement with each statement (1: Totally agree; 5: Totally disagree). The total score ranges from 7 to 35, with higher values indicating a greater fear of COVID-19. 

Impact of event scale-revised[34]: This instrument allows for assessment of the three core symptoms of acute stress contemplated by the Diagnostic and Statistical Manual of Mental Disorders (DSM)[10], regardless of its version: (1) Intrusive reexperiencing symptoms; (2) Motor and cognitive avoidance strategies; and (3) Level of psychophysiological activation. The impact of event scale-revised has 22 items and is answered on a 5-point Likert-type scale, reflecting the degree to which the symptoms are experienced (0: Absent or very mild; 4: Very severe). For this study, the content and verbal tenses of instructions and items were adapted to contextualize the stressful event to the COVID-19 health crisis and subsequent mandatory confinement measures. 

Anxiety and depression disorders symptoms scale, ESTAD[35]: This instrument was designed to assess internalizing psychopathology according to the DSM-5[10]. Specifically, it allows for evaluation of agoraphobia, panic, generalized anxiety, social anxiety, obsessive-compulsive, health anxiety and depressive symptoms. The ESTAD consists of 36 items and is answered on a 5-point Likert-type scale (0: Never or almost never, 4: Always or almost always). The instructions were slightly modified to limit the questionnaire’s scope to the beginning of the health crisis brought on by COVID-19 and mandatory home confinement measures.

Statistical analyses 
Prior to processing the dataset, the reliability of the psychological assessment measures was tested (Cronbach’s alpha; criteria value α > 0.70). Accordingly, descriptive (mean ± SD) and frequency (%) analyses were carried out to examine the clinical prevalence of emotional dysfunction problems, acute stress and fear of COVID-19 from the cutoff points reported in the respective validation studies. Then, a double intergroup comparison was made: (1) Sex differences for all study variables; and (2) Differences in fear of COVID-19 and acute stress associated to pandemic variables, according to the grouping of participants scoring above/below the cutoff point (normative vs clinical) for each psychological syndrome (alpha level: P < 0.001). For this purpose, the non-parametric Mann-Whitney U Test was used after ascertaining non-normality and heterogeneity of variances in all hypothesized comparisons (results of these previous analyses are available upon request). The effect size was calculated using Hedges’ g (criteria values g: Approximately 0.20 small, approximately 0.50 medium, approximately 0.80 large). Then, the raw association between all the variables under study was analyzed using Pearson's correlation (magnitude criteria values r: Approximately 0.10 small, approximately 0.30 medium, approximately 0.50 large). This analysis block was performed using the IBM® SPSS® Statistics 27 software.
To explore the mediating role of acute stress between fear of COVID-19 and internalized psychopathology, a fully saturated path model was conducted using Mplus 8.4 software. Within the model, fear of COVID-19 was introduced as a predictor variable; acute stress in the form of avoidance, intrusive and hyperarousal reaction as a mediated variable; and psychopathological syndromes (agoraphobia, panic, generalized anxiety, social anxiety, obsessive-compulsive, health anxiety, and depressive symptoms) as output variables. Age and sex were entered as covariates in the model because of the differences observed among Spanish research[36] and even in this study. Missing data were handled using full information maximum likelihood[37]. Moreover, we examined the total, direct and indirect effects using bias-corrected bootstrapped estimates[38] based on 10000 bootstrapped samples which provides a powerful test of mediation[39] and is also robust to small departures from normality[40]. Statistical significance was determined by 99% bias-corrected bootstrapped confidence intervals not containing zero due to the sample size. 

RESULTS
Descriptive data and sex differences
The prevalence of clinical symptoms reported since the beginning of the pandemic was 31.44% for agoraphobia, 13.44% for obsessive-compulsive, 11.62% for health anxiety, 11.39% for panic and social anxiety, 11.16% for depression and 8.43% for generalized anxiety in the whole sample. Likewise, the psychological impact of the health crisis in terms of acute stress was 21.18% severe, 6.83% moderate, 17.54% mild and 54.44% normative. The fear of COVID-19 scale does not have Spanish cutoff points to determinate its clinical prevalence among this sample. In addition, analysis of sex differences reported slightly higher scores in the female group although the effect size was small (Table 1). 

Comparisons between clinical vs normative groups
Table 2 presents comparisons in fear of COVID-19 and acute stress that were made according to the grouping of participants with normative vs clinical scores for each psychological syndrome. Fear of COVID-19 was clinically higher among participants who exceeded the cutoff point for health anxiety, panic, agoraphobia, and obsessive-compulsive syndromes (P < 0.001; g from 0.84 to 1.17); while no differences were identified as reported in depression, generalized anxiety and social anxiety (P > 0.001). Motor and cognitive avoidance strategies were mostly found among clinical groups of generalized anxiety and social anxiety (P < 0.001; g from 0.80 to 0.87). In this respect, no differences were identified in avoidance stress according to obsessive-compulsive and health anxiety indicators (P > 0.001). All clinical groups of emotional dysfunction problems presented high intrusive re-experiencing levels associated with the pandemic (P < 0.001), especially pronounced in panic, health anxiety and generalized anxiety syndromes (g from 1.04 to 1.45). However, it was in the level of psychophysiological activation where the most statistically (P < 0.001) and clinically (g > 0.80) relevant intergroup differences were invariably found. In this regard, the differences between the normative and clinical groups of depression, panic and generalized anxiety presented a particularly large effect size (g from 1.57 to 1.70). In the remaining intergroup comparisons analyzed, a moderate effect size was observed (g approximately 0.50).

Association between study variables
Bivariate correlations and general descriptive statistics for each measure are presented in Table 3. Fear of COVID-19 showed positive and significant associations (P < 0.001) with the three forms of acute stress manifestation, especially large with intrusive re-experiencing (r = 0.55). It also presented positive and significant correlations with the totality of psychopathological syndromes (P < 0.001). As expected, fear of COVID-19 was more strongly associated with health anxiety symptoms than others (r = 0.56). Also, a medium magnitude of association was observed between this construct and agoraphobia, obsessive-compulsive, panic, and generalized anxiety symptoms (r from 0.36 to 0.41); while it was weakly linked to depression and social anxiety (r = 0.18 and 0.24, respectively). In turn, the correlation between acute stress and clinical syndromes associated to the pandemic was also positive and significant (P < 0.001). Avoidant strategies did not show strong relation magnitudes with emotional dysfunction problems, but moderate ones with panic, agoraphobia, depression, and generalized anxiety (r from 0.30 to 0.45). Intrusive and hyperarousal stress showed large associations with generalized anxiety and panic (r from 0.52 to 0.68). Depression and psychophysiological activation were also strongly associated (r = 0.63). The correlation of the sociodemographic data with the variables under study was very small (r < 0.28).

Mediation model results
Total, direct and indirect effects are summarized in Figure 1 and Table 4. Significant direct effects (99%CI) from fear of COVID-19 to all three types of acute stress reactions (intrusive, hyperarousal and avoidance stress) were observed. Moreover, a significant direct effect from intrusive re-experiencing symptoms on social anxiety was found. Hyperarousal stress significantly predicted depression, panic, health anxiety, generalized anxiety and social anxiety symptoms. Among mediation effects, depression and generalized anxiety symptoms were significant and fully mediated via hyperarousal stress such that the higher fear of COVID-19 was related to higher levels of psychophysiological activation which in turn was related to higher levels of depression (β = 0.340, 99%CI: 0.236, 0.460) and generalized anxiety symptoms (β = 0.245, 99%CI: 0.162, 0.343). Similarly, significant partial mediated effects from fear of COVID-19 to panic and health anxiety symptoms were observed such that more fear of COVID-19 led to higher levels of hyperarousal which in turn led to more endorsement of panic (β = 0.258, 99%CI: 0.155, 0.382) and health anxiety symptoms (β = 0.120, 99%CI: 0.025, 0.229). It is important to note that significant positive direct effects between fear of COVID-19 and some types of emotional dysfunction (i.e. agoraphobia, OCD, panic, and health anxiety) were still observed even when accounting for the effects of all variables.

DISCUSSION
The first objective of this study was to examine the clinical prevalence of emotional dysfunction problems and acute stress reported since the beginning of the pandemic and during the home confinement stage in Spain, in addition to analyzing sex differences. In line with our hypotheses, a prevalence ranging between 8.34% and 31.44% was found for clinical syndromes. In addition, 45.56% of the sample exceeded the cutoff score of acute stress, 21.18% at severe levels. The female group presented higher scores in all study variables although the effect size was small. In obsessive-compulsive and health anxiety symptoms, mostly associated with pandemic, sex differences were practically non-existent; however, the effect of this sociodemographic variable was controlled for in subsequent analyses. Previous studies in Spanish samples found similar prevalence in the assessment of anxious-depressive states and of specific fears during the same stage of the pandemic, also with a higher affectation in the female group[36], although obtaining lower scores for acute stress levels (i.e. approximately 15%)[7,41]; findings which are in the same vein as international studies[9]. In this regard, the selection of assessment instruments, diagnostic cut-off points, data collection methods, and idiosyncratic characteristics of samples, were highly heterogeneous among different studies focused on the psychological impact of COVID-19. This points to the need for standardized diagnostic assessment protocols that would allow for accurate and reliable comparisons between different groups and specific contexts (e.g., cross-cultural studies).
The following objective was to compare levels of fear of COVID-19 and acute stress responses among normative vs clinical groups on the different psychopathological syndromes and analyze the association between all variables in the study. Then, we expected to identify higher levels of these constructs in participants with scores above the clinical cutoff point and a positive, significant and clinically relevant raw association between the variables. In comparison terms, clinical groups reported higher levels of fear of COVID-19 and acute stress reactions than the normative group. In addition, the raw association between variables was positive, significant and of a medium-to-large magnitude in almost all cases. In this regard, previous studies identified a significant exacerbation of symptoms in patients with specific psychopathological conditions, mostly associated with fear of COVID-19, worries and psychosocial stress generated by the pandemic[42], especially in health anxiety syndrome[8]. This finding highlights the need to provide special attention to psychologically vulnerable groups.
The last and main purpose of this study was to examine the (in)direct association between fear of COVID-19 and emotional dysfunction via intrusive, avoidance and hyperarousal acute stress reactions. In terms of predictive capability, and in line with the hypotheses, significant direct effects of fear of COVID-19 were found on motor and cognitive avoidance strategies, level of psychophysiological activation and especially intrusive re-experiencing symptoms. In this context, studies have already been published on stress-related symptoms, the onset of which have been contingent with the coronavirus outbreak in patients, medical staff and the general population[17-20]. To re-iterate a previous point, the influence among fear and stress is reciprocal, such that stress responses are found to be more severe in the concurrent experience of fear[25]. In addition, this construct presented direct effects on agoraphobia, obsessive-compulsive, panic and health anxiety symptoms but not on depression, generalized anxiety and social anxiety. Acute stress associated to the pandemic showed, on the other hand, direct effects of intrusive re-experiencing on social anxiety while the level of psychophysiological activation had a strong influence on depression, panic and generalized anxiety and to a lesser extent on health anxiety and social anxiety. Avoidant acute stress did not present any direct effects. In this respect, different authors point to fear of illness, self-isolation/confinement and decreased quality of life having dramatically increased the level of stress-related disorders in the population. These symptoms and early warning signs may become episodic or chronic psychopathological problems[13,16,26-28,43].
The analysis of indirect effects of fear of COVID-19 on the different psychopathological syndromes showed a marked tendency of hyperactive stress to mediate this relation in line with previous longitudinal data[31]. Specifically, relevant indirect effects were found on health anxiety, generalized anxiety and, especially, on depression and panic symptoms. This indicates that they were not predicted simply by the level of fear of COVID-19, but that a third variable was needed to observe a significant relationship like other studies where early stress response determined the subsequent psychological impact more than simple direct exposure[44]. This may point toward these symptoms being more reactive to the emergency posed by COVID-19 and, thereby, require special attention. Avoidant and intrusive acute stress, on the other hand, did not demonstrate a mediating role between fear of COVID-19 and psychopathological profiles assessed. In addition, none of the manifestations of acute stress had a direct or mediated influence on agoraphobia and obsessive-compulsive symptoms; in other words, these clinical syndromes, most related to the consequences of the pandemic (e.g., social contact avoidance or frequent hand washing), were directly related to fear of COVID-19 with a greater predictive power. In this regard, Sandín's study identified intolerance to uncertainty and overexposure to the media as the main risk factors associated with fear of COVID-19[6]. On the one hand, the transdiagnostic nature of intolerance to uncertainty is purported to influence the etiopathogenesis of emotional disorders, especially anxiety disorders[45]. On the other hand, the informative overexposure to the coronavirus through different media would have a direct negative effect on the levels of anxiety, worry and insomnia[46,47]. These findings should be considered as preventive measures.
In summation, the psychophysiological activation of stress would be a strong point to consider in developing specific protocols for screening, clinical assessment and early intervention of the psychological impact of the COVID-19 outbreak as a cost-effective way of dealing with trauma-consequences[30,31,48]. Also, interventions that may help to lower distress during the subsequent phases in overcoming COVID-19 may be of greater relevance given the evidenced association with other psychopathological syndromes[49-52] and/or other dimensional categories, such as specific fears and other distress syndromes such as PTSD[53]. Thus, a transdiagnostic approach intervention based on reducing the manifestation and dysfunctionality of initial psychological impact produced by fear of COVID-19 and acute stress reactions could be decisive in preventing future comorbidities and/or serious mental health problems. These results may be of interest and serve as a basis for future research related to other exceptional situations of a traumatic nature such as the current war in Ukraine.

Limitations and future lines of research
Whereas we believe that this study contributes to the evidence of psychopathological symptoms being linked to COVID-19, some limitations should be considered. Due to the cross-sectional study design, it is not possible to infer causal relations between the variables. In this sense, it is considered relevant to longitudinally test whether the persistence of high levels of acute stress, especially in its hyperarousal manifestation, predicts a worse prognosis of the reported psychopathology. It would also be appropriate to consider the use of different representative samples, in terms of age (e.g., adolescents) and other groupings (e.g., clinical populations), individual-vulnerability factors related to disasters[26] and other idiosyncratic characteristics (e.g., personality traits, especially neuroticism[54]). Also, it is important to note that this study was conducted during the COVID-19 pandemic, thereby specific factors of the confinement situation (e.g., remote work, uncertainty and lack of control associated with the alarm state, among others) could be affecting our findings. It is also important to underscore that given the adaptation of measures to the COVID-19 situation, our findings revolve around reactive and specific symptoms to the current environment. Therefore, we cannot extrapolate the results to other, more general settings. In any case, these findings are much in line with previous studies.

CONCLUSION
Fear of COVID-19 is indirectly related to several psychopathological syndromes (generalized anxiety, depression, health anxiety and panic) via specific hyperarousal acute stress. Thereby, higher levels of psychophysiological activation led to explain the indirect effect of fear of COVID-19 during the global “crisis” on the emotional dysfunction observed. The present study extends the literature on the relevant role of acute stress in better understanding the origin, development and exacerbation of different symptoms of psychopathology in a similar social-health context. It also responds to the call made to provide and expand the evidence on the early psychological impact of these events and their related factors contributing to the construction of an empirical basis for the design of preventive and intervention strategies during the "de-escalation" process and other future stages of this global crisis.

ARTICLE HIGHLIGHTS
Research background
The coronavirus disease 2019 (COVID-19) pandemic and initial home confinement stage have had an indisputable psychological impact on society. Previous studies show that similar destabilizing events of a traumatic nature have resulted in the origin and exacerbation of current and future psychopathological symptoms in which fear plays a key role. In this sense, scientific literature underlines the importance of early reduction of the initial acute stress response to that fear since its continuity over time could be the prelude to more severe clinical conditions (e.g., post-traumatic stress disorder).

Research motivation
This study sought to elucidate a threefold question: (1) Does fear of COVID-19 produce emotional dysfunction problems? (2) Does the level of acute stress play a mediating role between fear of COVID-19 and psychopathological symptoms? and (3) If affirmative, do the 3 core symptoms of acute stress (i.e. intrusive re-experiencing, motor and cognitive avoidance strategies and psychophysiological activation) equally modulate this relation? Knowing the answer to these questions would allow us to identify the pandemic risk factors that contribute to the manifestation and chronicity of associated psychopathology. 

Research objectives
The main purpose of this study is to explore the role of acute stress responses (intrusive, avoidance and hyperarousal) as mediators in the association between fear of COVID-19 and emotional dysfunction problems: Depression, agoraphobia, panic, obsessive-compulsive, generalized anxiety, social anxiety and health anxiety symptoms. As secondary objectives: (1) To examine the clinical prevalence and sex differences; (2) To compare levels of COVID-19 fear and acute stress among groups of participants with normative vs clinical scores on the psychopathological syndromes; and (3) To examine the associations between the study variables. 

Research methods
This is an observational, descriptive-correlational and cross-sectional study. Data collection was conducted through an online survey since the beginning of the pandemic and during the home confinement stage in Spain. It was disseminated among the members of the university community (n = 439; age: mean ± SD = 36.64 ± 13.37; 73.1% females). Processing of the dataset included descriptive and frequency analyses, Mann-Whitney U Test of intergroup comparisons and path analysis using the double software: IBM® SPSS® Statistics 27 and Mplus 8.4.

Research results
The main findings indicate that the hyperarousal stress assume mediator role among fear of COVID-19 and emotional dysfunction. However, the clinical syndromes most related to the consequences of the pandemic (i.e. agoraphobia and obsessive-compulsive symptoms) were predicted directly by fear of COVID-19 and/or the acute stress response associated with the pandemic. In addition, the prevalence of clinical symptoms reached 31.44%. The female group presented higher scores although the effect size was small. Overall, the participants who exceeded the clinical cut-off points in emotional problems showed higher levels of fear of COVID-19 and acute stress.

Research conclusions
Our findings highlight the mediator role of hyperarousal response to explain indirect effects from the fear of COVID-19 on the origin, development and exacerbation of psychopathological syndromes. These results provide an empirical basis for reducing the psychological impact of the pandemic through selection of more targeted intervention techniques and application in future similar social and health conditions. 

Research perspectives
We consider it relevant to longitudinally test whether the persistence of high levels of acute stress, especially in its hyperarousal manifestation, predicts a worse prognosis of the reported psychopathology. It would also be appropriate to consider the use of different representative samples and even analyze whether this psychological component of fear and acute stress influences the manifestation, course and prognosis of COVID-19 disease as previous studies in the field of Health Psychology have shown (for instance, in cancer patients).
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Figure 1 Estimated path mediation model. Significant associations are indicated by the solid line for emphasis and were determined by a 99% bias-corrected standardized bootstrapped confidence interval (based on 10000 bootstrapped samples) that does not contain zero. Effects from covariates (age and sex) are omitted for parsimony but results are available upon request. COVID-19: Coronavirus disease 2019.

Table 1 Descriptive data and sex differences
	Study variables
	α
	Total sample, n = 439
	Females, n = 321
	Males, n = 118
	Mann-Whitney U test

	
	
	Mdn
	Rng
	Mdn
	Rng
	Mdn
	Rng
	U
	P value
	g

	Fear of COVID-19
	0.84
	15
	26
	15
	26
	13
	23
	26026
	< 0.001
	0.37

	Avoidance stress
	0.83
	8
	28
	9
	27
	6
	23
	15317
	< 0.001
	0.42

	Intrusive stress
	0.83
	7
	27
	7
	27
	6
	23
	16208
	0.001
	0.38

	Hyperarousal stress
	0.84
	6
	27
	7
	25
	5
	27
	16771
	0.003
	0.30

	Depression
	0.86
	2
	20
	3
	20
	2
	17
	15536
	0.004
	0.27

	Agoraphobia
	0.83
	3
	19
	3
	19
	2
	15
	16309
	0.024
	0.22

	Obsessive-Compulsive
	0.69
	4
	17
	4
	17
	4
	15
	18604
	0.775
	0.01

	Panic
	0.88
	1
	19
	1
	19
	0
	16
	16480
	0.027
	0.28

	Health anxiety
	0.87
	3
	20
	3
	18
	3
	20
	17374
	0.180
	0.15

	Generalized anxiety
	0.91
	5
	20
	6
	20
	3
	20
	13322
	< 0.001
	0.50

	Social anxiety
	0.84
	3
	20
	4
	19
	2
	20
	15102
	0.001
	0.33


COVID-19: Coronavirus disease 2019; Mdn: Median; Rng: Range; U: Mann-Whitney U test; Hedge’s g effect size: Approximately 0.20 small, approximately 0.50 medium, approximately 0.80 large.


Table 2 Mann-Whitney U Test according to the grouping of participants above/below the cutoff point in emotional dysfunction, n = 439
	Emotional dysfunction
	n
	Fear of COVID-19
	Acute stress associated to COVID-19 pandemic

	
	
	
	Avoidance stress
	Intrusive stress
	Hyperarousal stress

	
	
	Mdn
	Rng
	U
	P value
	g
	Mdn
	Rng
	U
	P value
	g
	Mdn
	Rng
	U
	P value
	g
	Mdn
	Rng
	U
	P value
	g

	Depression
	≤ 8
	390
	15
	26
	9080
	0.515
	0.15
	7
	28
	6045
	< 0.001
	0.69
	6
	26
	5140
	< 0.001
	0.91
	5
	22
	2821
	< 0.001
	1.60

	
	≥ 9
	49
	15
	26
	
	
	
	11
	27
	
	
	
	12
	26
	
	
	
	14
	27
	
	
	

	Agoraphobia
	≤ 4
	301
	14
	25
	11712
	< 0.001
	0.86
	7
	28
	15261
	< 0.001
	0.53
	6
	26
	11894
	< 0.001
	0.80
	5
	22
	12931
	< 0.001
	0.83

	
	≥ 5
	138
	17.5
	26
	
	
	
	10
	27
	
	
	
	10
	27
	
	
	
	10
	27
	
	
	

	Obsessive-Compulsive
	≤ 8
	380
	14
	26
	6931
	< 0.001
	0.84
	8
	28
	9584
	0.060
	0.32
	6
	26
	7616
	< 0.001
	0.66
	6
	22
	6707
	< 0.001
	0.86

	
	≥ 9
	59
	19
	26
	
	
	
	9
	27
	
	
	
	12
	27
	
	
	
	10
	27
	
	
	

	Panic
	≤ 5
	389
	14
	25
	5844
	< 0.001
	0.90
	7
	28
	5779
	< 0.001
	0.79
	6
	26
	4269
	< 0.001
	1.16
	5
	22
	3147
	< 0.001
	1.57

	
	≥ 6
	50
	19.5
	26
	
	
	
	11.5
	26
	
	
	
	12
	25
	
	
	
	14
	25
	
	
	

	Health anxiety
	≤ 8
	388
	14
	22
	4551
	< 0.001
	1.17
	8
	28
	8011
	0.022
	0.33
	7
	27
	5591
	< 0.001
	1.04
	6
	25
	5013
	< 0.001
	1.07

	
	≥ 9
	51
	21
	26
	
	
	
	10
	27
	
	
	
	13
	24
	
	
	
	12
	27
	
	
	

	Generalized anxiety
	≤ 14
	402
	15
	26
	6009
	0.046
	0.49
	8
	28
	3915
	< 0.001
	0.87
	6
	26
	2676
	< 0.001
	1.45
	6
	22
	2033
	< 0.001
	1.70

	
	≥ 15
	37
	16
	26
	
	
	
	13
	23
	
	
	
	14
	23
	
	
	
	16
	23
	
	
	

	Social anxiety
	≤ 9
	388
	15
	26
	7438
	0.003
	0.47
	8
	27
	6277
	< 0.001
	0.80
	6
	26
	5276
	< 0.001
	0.91
	6
	22
	5242
	< 0.001
	0.96

	
	≥ 10
	51
	16
	26
	
	
	
	12
	28
	
	
	
	12
	26
	
	
	
	11
	27
	
	
	


[bookmark: _Hlk98079517]COVID-19: Coronavirus disease 2019; ≤/≥: Normative/clinical cutoff points of ESTAD; Mdn: Median; Rng: Range; U: Mann-Whitney U test; Hedge’s g effect size: Approximately 0.20 small, approximately 0.50 medium, approximately 0.80 large.


Table 3 Bivariate correlations and descriptive statistics among all study variables
	No.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
	Fear of COVID-19
	1
	
	
	
	
	
	
	
	
	
	

	2
	Avoidance stress
	0.39c
	1
	
	
	
	
	
	
	
	
	

	3
	Intrusive stress
	0.55c
	0.60c
	1
	
	
	
	
	
	
	
	

	4
	Hyperarousal stress
	0.45c
	0.60c
	0.80c
	1
	
	
	
	
	
	
	

	5
	General anxiety
	0.36c
	0.45c
	0.59c
	0.68c
	1
	
	
	
	
	
	

	6
	Depression
	0.18c
	0.36c
	0.45c
	0.63c
	0.71c
	1
	
	
	
	
	

	7
	Agoraphobia
	0.41c
	0.30c
	0.41c
	0.40c
	0.52c
	0.42c
	1
	
	
	
	

	8
	Social Anxiety
	0.24c
	0.27c
	0.38c
	0.40c
	0.59c
	0.55c
	0.56c
	1
	
	
	

	9
	Panic
	0.39c
	0.37c
	0.52c
	0.61c
	0.69c
	0.63c
	0.60c
	0.54c
	1
	
	

	10
	Obsessive-Compulsive
	0.40c
	0.20c
	0.32c
	0.33c
	0.43c
	0.31c
	0.56c
	0.43c
	0.46c
	1
	

	11
	Health anxiety
	0.56c
	0.27c
	0.44c
	0.45c
	0.54c
	0.36c
	0.49c
	0.42c
	0.52c
	0.56c
	1

	12
	Sex
	0.15b
	0.18c
	0.17c
	0.14b
	0.22c
	0.12a
	0.10a
	0.15b
	0.12a
	-0.00
	0.07

	13
	Age
	0.08
	-0.20c
	-0.07
	-0.24c
	-0.28c
	-0.27c
	-0.10a
	-0.24c
	-0.12a
	-0.08
	-0.04


aP < 0.05.
bP < 0.01.
cP < 0.001. 
Sex was coded 0 = male, 1 = female. COVID-19: Coronavirus disease 2019.


Table 4 Summary of total, indirect, and direct effects of mediation models
	Predictor variable: Fear of COVID-19
	Depression 
	Agoraphobia
	Obsessive-Compulsive
	Panic
	Health anxiety
	Generalized anxiety
	Social anxiety

	Total
	0.197 (0.074, 0.316)
	0.423 (0.296, 0.535)
	0.423 (0.295, 0.536)
	0.402 (0.252, 0.533)
	0.569 (0.463, 0.663)
	0.376 (0.261, 0.487)
	0.253 (0.115, -0.379)

	Total indirect
	0.293 (0.190, 0.402)
	0.143 (0.006, 0.232)
	0.083 (0.006, 0.166)
	0.253 (0.166, 0.346)
	0.111 (0.035, 0.203)
	0.310 (0.211, 0.414)
	0.183 (0.100, 0.276)

	Avoidance stress
	-0.007 (-0.058, 0.041)
	0.006 (-0.067, 0.080)
	-0.024 (-0.091, 0.042)
	-0.012 (-0.068, 0.045)
	-0.031 (-0.088, 0.020)
	-0.002 (-0.050, 0.043)
	-0.013 (-0.077, 0.053)

	Intrusive stress
	-0.041 (-0.145, 0.064)
	0.070 (-0.066, 0.208)
	0.034 (-0.080, 0.147)
	0.007 (-0.118, 0.134)
	0.023 (-0.092, 0.148)
	0.067 (-0.024, 0.167)
	0.114 (-0.013, 0.241)

	Hyperarousal stress
	0.340 (0.236, 0.460)
	0.067 (-0.047, 0.197)
	0.073 (-0.028, 0.188)
	0.258 (0.155, 0.382)
	0.120 (0.025, 0.229)
	0.245 (0.162, 0.343)
	0.082 (-0.013, 0.189)

	Direct
	-0.096 (-0.224, 0.026)
	0.281 (0.135, 0.411)
	0.340 (0.196, 0.475)
	0.148 (0.009, 0.289)
	0.458 (0.340, 0.568)
	0.066 (-0.056, 0.193)
	0.069 (-0.076, 0.206)


β (99%CI): Significant associations were determined by a 99% bias-corrected standardized bootstrapped confidence interval (based on 10000 bootstrapped samples) that does not contain zero. COVID-19: Coronavirus disease 2019.
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