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Depression is a disabling illness which increases the risk of suicide. The Corona Virus Disease 2019 (COVID-19) pandemic has led to a rise in fear, anxiety, stress, and depression among the population: of these, university undergraduates from countries severely affected by COVID-19 are some of the most vulnerable of all, as they face strict lockdown measures and have fewer resources to cope with it. The aim of this study was to analyze the levels of fear of COVID-19, stress, anxiety, and depression during lockdown among undergraduates from Ecuador, and to test these possible predictors of depression using a model taken from our study of the scientific literature. A total of 640 undergraduates (72% women) between 18 and 47 years old (M = 21.69; S.D = 4.093) were surveyed. The resulting mean levels found for stress, anxiety, and depression were above levels considered non-pathological. Women showed higher levels of fear of COVID-19 than men. The statistical prediction for depression showed a good fit. This depression could be related: both directly and positively by fear of COVID-19 and stress, and indirectly, as a result of these two factors, positively mediated by anxiety. Our study concludes by highlighting the important role that the complex relationships between fear, stress, and anxiety can play in the development of depression symptoms and how they can be taken into account in programs aimed at preventing and alleviating this disorder. We propose some general measures for reducing fear of COVID-19 and stress and suggest that specific programs be designed to control and overcome anxiety among undergraduates.
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INTRODUCTION

Depression is one of the main factors that generates disability in populations in modern societies (Dong et al., 2020; Nuggerud-Galeas et al., 2020). Having experienced epidemics or natural disasters increases long-term levels of depression in populations (Mak et al., 2009; Lee et al., 2018; Morganstein and Ursano, 2020) and may also increase their future suicide rates (Cheung et al., 2008). Experiencing more upsetting events in life and finding it difficult to cope with them are also predictors of anxiety, stress, and depression (Zou et al., 2018). At present, the world is facing a critical situation caused by the Severe Acute Respiratory Syndrome (SARS)-CoV-2 virus, and this has contributed hugely toward increasing levels of depression in the population in different countries. The situation of the population in some countries which have been severely affected by the epidemic and have little ability to cope, as is occurring in several Latin American countries, is particularly alarming. In the current epidemic crisis, studying the causes of depression in vulnerable contexts can be of great strategic value to help alleviate this illness now and prevent it in the future.


COVID-19 in Latin America

In Latin American countries, the first case was reported in Brazil on February 25, 2020 (Rodriguez-Morales et al., 2020), and after that, the disease expanded rapidly throughout this vast region. In Ecuador, there are now over 65,000 people infected, and this country has become one of the worst affected in all Latin America (Muñoz, 2020). Like other countries with limited financial resources and deficient healthcare facilities, Ecuador has had serious difficulties in identifying possible cases of infection, stopping its spread, and treating patients (Hoffman and Silverberg, 2018; Kapata et al., 2020). This critical situation, set in a context of great vulnerability, can lead to a feeling of extreme helplessness among the population, which particularly affects mental health (Llibre-Guerra et al., 2020). Thus, recent studies in Latin American countries have found that health care workers have symptoms of anxiety and distress (Chen et al., 2020b; Yáñez et al., 2020; Zhang et al., 2020); while, in other studies, almost half reported symptoms of depression (Guiroy et al., 2020). However, despite the fact that some studies have reported that these symptoms occur to a greater extent in the population between 18 and 28 years of age (Cortés-Álvarez et al., 2020), hardly any studies have been carried out in university students.



The COVID-19 Pandemic and Depression

The SARS-CoV-2 virus particularly affects the respiratory system and is highly infectious, with a long incubation period. The World Health Organization (WHO) has named the disease Corona Virus Disease 2019 (COVID-19; Wu et al., 2020). It was first discovered in the city of Wuhan (China) in 2019, but its remarkable ability to spread and its rapid expansion around the world has led the WHO to consider it a pandemic (Rothan and Byrareddy, 2020). This pathogen has now become one of the worst health, social, and economic problems worldwide in recent years (Nicola et al., 2020). A number of studies have shown the impact that COVID-19 can have and its effects on people’s well-being, due to its ability to produce a full-scale mental health crisis, especially in countries with a large number of people affected by the disease (Fiorillo and Gorwood, 2020). A number of studies have already begun to look at psychological disorders such as depression in populations affected by COVID-19 (e.g., Duan and Zhu, 2020; Gao et al., 2020; Huang and Zhao, 2020). Depression is a disorder made up of symptoms associated with low morale—despair, sadness, self-depreciation, and worthlessness—leading to reduced self-esteem and lack of interest in life. The disorder is closely linked to a lower probability of achieving significant life goals for those who suffer from it, with worsening health and with suicide attempts (Antúnez and Vinet, 2012; Roh et al., 2020; Siegrist and Wege, 2020; Zhuo et al., 2020). In order to prevent and alleviate depression during the current crisis and in the post-COVID-19 world, we need to look into the factors associated with this disorder.



Fear of COVID-19, Stress, Anxiety, and Depression

The pandemic has forced many governments to bring in strict laws to stop it from spreading (Adhikari et al., 2020). The governments of the worst affected countries, in terms of number of infections, patients, and mortality levels, such as China, Italy, Spain, and Ecuador, have decreed long periods of self-isolation and/or lockdown, in which citizens have had to stay home. This has seriously affected the living conditions of their populations, and it has been especially detrimental in countries with fewer resources, such as those in the Latin American region. Certain aspects of the disease, such as the uncertainty about how it is spread, its evolution or about the immunity of patients who have been infected, or the absence of a vaccine to counter the disease, have led to an increased feeling of fear among the population (Orellana and Orellana, 2020; Ornell et al., 2020; Rodríguez-Rey et al., 2020).

These fears, generated by the perception of threatening stimuli, have already been seen in previous epidemics, such as those caused by SARS (Reynolds et al., 2008) or Middle East Respiratory Syndrome-Coronavirus (MERS-CoV; Bukhari et al., 2016). Given the severe global threat and impact that the COVID-19 pandemic has produced on different aspects of human survival, health, well-being, and development, Ahorsu et al. (2020) designed a scale to measure the fear of this pathogen based on the existing scientific literature: the Fear of COVID-19 Scale (FCV-19S). This scale has been used in a wide range of countries, such as Iran (Alyami et al., 2020), Bangladesh (Sakib et al., 2020), Italy (Soraci et al., 2020), Turkey (Satici et al., 2020), Russia and Belarus (Reznik et al., 2020), Israel (Tzur Bitan et al., 2020), Peru (Huarcaya-Victoria et al., 2020), and Paraguay (Barrios et al., 2020).

Most of these studies also detected a link between fear of COVID-19 and anxiety (Mertens et al., 2020) and, to a lesser extent, depression, using both the Hospital Anxiety and Depression Scale (HADS; Ahorsu et al., 2020; Alyami et al., 2020) and the Depression and Anxiety Stress Scale (DASS-21). It has recently been observed that fear of COVID-19 is associated more with anxiety and stress and to a lesser extent with depression (Tzur Bitan et al., 2020). Nevertheless, despite the fact that there seems to be a lesser association between fear and depression, cases of suicide have been reported in the population due to fear of COVID-19 (Mamun and Griffiths, 2020).

In addition, the high daily rates of new cases and deaths together with the bombardment of information to which citizens are submitted through the media can influence the development of mood disorders (Duan and Zhu, 2020; Gao et al., 2020). Thus, from the early stages of the pandemic, Chinese researchers found moderate and severe symptoms of anxiety, stress, and depression in the Chinese population (Huang and Zhao, 2020).

The relationships between stress, anxiety, and depression have long been documented in the scientific literature. The theoretical models, supported by scientific evidence, link socioenvironmental stress with internal biological processes that drive the pathogenesis of depression (e.g., Slavich and Irwin, 2014; Park et al., 2019). Longitudinal studies in young people also suggest that stress predicts depression (e.g., Agoston and Rudolph, 2011). We know that in highly stressful situations, there is a close link between anxiety and depression (Díaz et al., 2012), for instance, in people suffering from post-traumatic stress disorder, who often show high levels of fear and anxiety (Forbes et al., 2010). Anxiety and depression are also known to be positively related (Jansson-Fröjmark and Lindblom, 2008) and both function as predictors of each other (Jacobson and Newman, 2017; Hovenkamp-Hermelink et al., 2019).

In the current crisis caused by the pandemic, the emerging literature is beginning to reveal certain differences based on gender and age. Women and younger people show higher levels of depression, anxiety, stress, and fear of COVID-19 (Huang and Zhao, 2020; Sandín et al., 2020). However, most of these studies were carried out in samples of health workers (Pappa et al., 2020), and much less is known about young people. Undergraduate students at university have been observed to be more fearful of COVID-19 than graduates (Reznik et al., 2020). In addition, according to some studies, the symptoms of anxiety and depression among these students are increasing due to social distancing and lockdown laws (Chen et al., 2020a; Mazza et al., 2020; Santini et al., 2020).



The Present Study

After reviewing the emerging literature on the critical situation of global pandemic caused by COVID-19, it is clear that more research is needed on the possible predictors of depression. The focus of this study is university undergraduate students, who, in particular, seem to be a highly vulnerable population. We conducted the research in Ecuador, in order to learn more about the relationship between these psycho-social factors in a country potentially affected by high levels of stress and fear, with extremely restrictive measures of social distancing and lockdown in force, with high rates of new cases and deaths, and where the authorities face severe difficulties in meeting the health needs of its citizens.

This study aims to (a) measure the levels of fear of COVID-19, anxiety, stress, and depression of university students and any possible differences depending on gender and (b) test a model of structural equations with the possible variables related to depression, such as fear of COVID-19, stress, and anxiety. The hypotheses we studied were that: (1) women will show higher levels of fear of COVID-19, stress, anxiety, and depression than men; (2) fear of COVID-19 will have a positive relationship with depression, mediated through anxiety; and (3) stress will be positively and directly related to depression, also mediated through anxiety.




MATERIALS AND METHODS


Participants

The population consisted of 78,059 students from four universities from the province of Manabí (Ecuador): Universidad Laica Eloy Alfaro de Manabí, Universidad Técnica del Litoral, Universidad Técnica de Manabí, and Universidad Estatal del Sur de Manabí. The sampling was incidental, due to the accessibility. A total of 640 undergraduates took part in the research. Of the full sample, 72% were women (n = 461) and 28% men (n = 179). The age of the participants ranged from 18 to 47 years (M = 21.69; S.D = 4.093).



Instruments

We applied the Spanish version (Huarcaya-Victoria et al., 2020) of the FCV-19S (Ahorsu et al., 2020), which features a Likert-type scale made up of seven items [e.g., My hands become clammy when I think about Coronavirus (COVID-19)]. The instrument presented high reliability for the study sample (α = 0.904).

We also used the Spanish version (Fonseca-Pedrero et al., 2010) of the DASS-21 (Lovibond and Lovibond, 1995), which reports on stress levels (irritability, edginess, and/or inability to relax), anxiety (nervousness or physiological tension), and depression (feeling a loss of interest in daily activities, in life or in oneself) in the university population. This instrument is composed of three subscales, each containing seven items: (a) F1 = Stress (e.g., I found it difficult to relax), (b) F2 = Anxiety (e.g., I was aware of dryness of my mouth), and (c) F3 = Depression (e.g., I could not seem to experience any positive feeling at all). The instrument showed good reliability for the study sample (αTOTAL = 0.954; αSTRESS = 0.907; αANXIETY = 0.861; and αDEPRESSION = 0.875).



Procedure

Before data collection, we first contacted the lecturers at several Ecuadorian universities who, under normal conditions, gave face-to-face lectures, but due to the COVID-19 lockdown, were currently teaching online. We organized a day on which the lecturers could respond to the online questionnaires. We also conferred with them via videoconferencing about how to complete the questionnaires and answered their queries.

On the day the questionnaires were collected, in Ecuador, 39,098 cases of sickness and 3,358 deaths from COVID-19 were recorded. At the end of the period for collecting the questionnaires, the number of patients was 84,370 and the number of deaths was 5,657 (Ministerio de Salud Pública del Ecuador, 2020; Servicio Nacional de Gestión de Riesgos y Emergencias, 2020).

Before the data were collected, all the participants, who were all over 18, gave their written informed consent. During the procedure, they were informed that no individual results, or any information that could identify them as study participants, would be published. Likewise, they were explicitly informed of the voluntary, anonymous, and confidential nature of the data provided and of the possibility of withdrawing at any time, without having to give any explanation or being penalized in any way. The questionnaires were completed individually and took approximately 15 min to complete.

The study was carried out in line with the ethical criteria established in the Declaration of Helsinki. The procedure was approved by the Ethical Committee of the Directorate for Research and Social and Technological Innovation of the University Laica Eloy Alfaro of Manabí (Ecuador), code II-COVID-19ULEAM2020.



Data Analysis

Descriptive analyses with cut-off points were performed to analyze the mean scores on the DASS-21, and we took into account the cut-off points for the DASS-21 instrument given by other authors in order to obtain homologous samples of age, population, and culture. According to these authors, values of over 6 for stress and depression and 5 for anxiety showed the existence of mood disorders.

Comparative analyses were also conducted to establish differences between the scores for fear of COVID-19, stress, anxiety, and depression according to gender, for which the Mann-Whitney U test of independent samples was used. These analyses were carried out using the statistical program SPSS v.20. The confidence level applied in all the analyses was 95% (p < 0.05) or 99% (p < 0.01), depending on the case. The effect size was calculated with Cohen’s d.

A Structural Equation Model was performed to find out which variables are related to depression in undergraduate university students, using the EQS 6.2 program. Taking into account the ordinal nature of the data and the absence of normality, we decided to generate a polychoric correlation matrix (Flora and Curran, 2004) and use the robust estimation method (Bentler, 2006).

To evaluate the fit of the model, we took into account the values of the Satorra-Bentler chi-square (x2S-B), the Satorra-Bentler chi-square divided by degrees of freedom (x2S-B/df; values ≤2 were considered as optimal) and other indices which are not affected by the sample size: Non-Normed Fit Index (NNFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), and Incremental Fit Index (IFI). As a criterion for assuming an adequate fit of the model, values of ≥0.95 in the above indices (Bentler, 1992) were established. For the Root Mean Square Error of Approximation (RMSEA), values between 0.05 and 0.08 were considered suitable to indicate an acceptable fit and ≤0.05 to indicate a good fit (Hu and Bentler, 1999).




RESULTS


Fear of COVID-19, Stress, Anxiety, and Depression of University Undergraduates in Ecuador Based on Gender

The results of the Mann-Whitney U test of independent samples showed the existence of significant differences between men and women in the fear of COVID-19 scores (see Table 1). The scores obtained from the FCV-19S were higher for women than for men.



TABLE 1. Differences in fear of COVID-19, stress, anxiety, and depression scores according to gender.
[image: Table1]

However, no statistically significant differences were detected for the levels of stress, anxiety, and depression between men and women studying in Ecuador.



Structural Equation Model for Depression in University Undergraduates

The results obtained for the model of depression in university undergraduates during lockdown showed optimal goodness-of-fit indices: χ2S-B(341) = 894.2207, p < 0.001; χ2S-B/df stood at a value of ≤3, which is considered as optimal (Hu and Bentler, 1999), NFI = 0.99, NNFI = 0.98, CFI = 0.99, IFI = 0.99, and RMSEA = 0.05 [90% CI (0.046, 0.054)].

The model presented a good fit for men and women. For women, the model presented the following values: χ2S-B(341) = 808.2548, p < 0.001; NFI = 0.99, NNFI = 0.98, CFI = 0.99, IFI = 0.99, and RMSEA = 0.055 [90% CI (0.050, 0.059)], while for men, the model presented the following values: χ2S-B(342) = 610.7503, p < 0.001; NFI = 0.96, NNFI = 0.98, CFI = 0.98, IFI = 0.98, and RMSEA = 0.066 [90% CI (0.058, 0.075)].

Figure 1 shows the Structural Equation Model for the relationship between fear of COVID-19 and stress in depression, with anxiety taken as a mediator of these variables. The relationship between fear of COVID-19 and depression is not shown in the figure as it is not significant. Due to the absence of normality, the robust maximum likelihood estimation method was used for the model (Mardia coefficient = 250.8931).

[image: Figure 1]

FIGURE 1. Significant relationships of the Structural Equation Modeling for the statistical prediction of depression in university undergraduates from Ecuador.


The model showed that the variables of fear of COVID-19 (β = −0.04; p < 0.05) and stress responses (β = 0.76; p < 0.05) have direct effects on anxiety during lockdown. The relationship between these variables accounts for 60.3% of the variance in anxiety.

The model also revealed that the variables for stress (β = 0.37; p < 0.05) and anxiety (β = 0.57; p < 0.05) reveal direct effects on depression during lockdown. The relationship between these model variables accounts for 79.8% of the variance in depression.

The standardized indirect effect values were: (a) for fear of COVID-19 > Anxiety > Depression = 0.023 and (b) for Stress > Anxiety > Depression = 0.43.

High, direct correlation values were observed in the polychoric matrix between the fear scale and the DASS-21 subscales (see Table 2). Similarly, the scores obtained show the existence of affective states of stress (M = 6.89), anxiety (M = 5.53), and depression (M = 5.93), as high scores were found in our study.



TABLE 2. Descriptive statistics and polychoric correlations for the Fear of COVID-19 Scale (FCV-19S) and subscales of the Depression and Anxiety Stress Scale (DASS-21).
[image: Table2]




DISCUSSION

The primary objective of this research was to measure the levels of fear of COVID-19, anxiety, stress, and depression and their possible differences by gender among university students in Ecuador. It is clear that the participants, as a group, show high levels of stress, anxiety, and depression, and the levels recorded are above the cut-off points described in the scientific literature for each of these phenomena in similar populations of young undergraduates (e.g., Román et al., 2016). This shows that major psychological health problems exist among university students in the context of the COVID-19 lockdown, which is consistent with the moderate to severe symptoms of anxiety, stress, and depression observed in the Chinese population in the early stages of the pandemic (Huang and Zhao, 2020).

Our first hypothesis has been partially corroborated. Female undergraduates suffer higher levels of fear of COVID-19 than their male counterparts, as observed in the few similar studies carried out in other countries (Huang and Zhao, 2020; Sandín et al., 2020). However, no significant gender differences were found for levels of anxiety, stress, and depression, which does not concur with the observations of some studies carried out during the pandemic which show women to be more vulnerable to these disorders (e.g., Huang and Zhao, 2020; Sandín et al., 2020).

These findings provide new knowledge, since in most of the emergent scientific literature on this topic, these levels have been studied in health workers rather than undergraduates (Pappa et al., 2020). We suggest that the academic demands of university studies and the uncertain outlook take its toll on their learning and evaluation processes, leading to emotions of anxiety, stress, and depression in both female and male students, regardless of their gender.

The second main aim of the research was oriented toward studying how the influence of fear of COVID-19, stress, and anxiety relate to depression. We designed a model based on a review of the previous scientific literature and contrasted it with the collected data. The results obtained in the structural equations showed an excellent fit to the model. The model showed a good fit in both men and women. The second and third hypotheses of the study were, therefore, corroborated. The model shows how depression was directly and positively related by stress levels and indirectly through fear of COVID-19 and stress, mediated by the level of anxiety.

The relationship we observed for fear of COVID-19 with depression is consistent with some of the previous studies (Ahorsu et al., 2020; Alyami et al., 2020; Tzur Bitan et al., 2020). The relationships between fear of COVID-19 and anxiety (Mertens et al., 2020) and between anxiety and depression (Jansson-Fröjmark and Lindblom, 2008; Jacobson and Newman, 2017; Hovenkamp-Hermelink et al., 2019; Chen et al., 2020a) have also been documented separately. However, the relationship of fear of COVID-19 with depression, mediated by anxiety, has not been described before, making this a novel contribution. In addition, the relationship of stress with depression we observed concurs with some of the previous studies (Agoston and Rudolph, 2011; Slavich and Irwin, 2014; Park et al., 2019). The relationships between stress and anxiety and between anxiety and depression have been described previously (Díaz et al., 2012; Chen et al., 2020a). However, the influence of stress on depression, mediated by anxiety, during the social isolation caused by the pandemic, has not been described before in the literature. Furthermore, the indirect effect of FCV-19 on anxiety and depression was less than the indirect effect of stress on anxiety and depression.

The conditions in which people in Ecuador have to cope with the pandemic are extremely adverse in many ways. The rapid spread of the disease, the large number of people affected, the mounting number of deaths, a mistrust of the health system, ignorance, and disinformation may have all contributed significantly to the fact that young university students experience fear of COVID-19. This fear has been revealed as a factor that influences depression, and the effect of this fear on depression could be worsened by the existence of anxiety.

Undergraduate students tend to feel more fear when they feel they are in a more vulnerable situation and in greater danger, since many of them live away from the family home, and are unable to return and/or live in poor conditions where it is difficult to stay healthy and make ends meet.

Young female and male undergraduates are at a stage in their lives when they are planning their future, trying to find work, and trying to set up the conditions to become independent from their parents and fend for themselves. In the case of university students in Ecuador, most of them, even in normal conditions before the pandemic, were already making great sacrifices, together with their families, to meet the economic and academic requirements needed to be admitted to, follow, and make the most of a university education. Ecuador is a source country for emigration, due to the lack of job opportunities and its low standard of living and poor living conditions, which, due to the epidemic, are most likely to get worse.

The learning and assessment processes in university studies have been changed, in most cases, from face-to-face classes to distance and/or online learning, which has led to greater difficulties among students to access learning and adapt to the new methods. Many undergraduates formerly worked to earn some extra money but have been unable to continue, due to lockdown. All of these issues may well have increased stress levels, influencing depression. The stress produced by these long-lasting, dramatic changes faced by young university students can directly lead to symptoms of depression or initially result in a state of anxiety that could later lead to depression.

According to the results of this study, the uncertainty and the danger perceived by the undergraduates can become a fertile breeding ground for fear, stress, anxiety, and, as a result, depression. Knowing how complex the interactions are between these factors and worsening symptoms of depression, we urgently need to design intervention plans in universities to help these young people cope better with this type of situation.

The contributions of this study reinforce the observations made in a previous study that the university undergraduate population is more vulnerable, in a psycho-social sense, in the situation of pandemic and lockdown, than that of university graduates (Reznik et al., 2020). They also reinforce the conclusions drawn in some studies, which state that the lockdown measures have increased anxiety and depression among university undergraduates (Mazza et al., 2020; Santini et al., 2020). Our findings show that women, within this group, need preferential attention as regards strategies or measures to alleviate and prevent fear of COVID-19.

This study has certain limitations. The cross-sectional design, despite being suitable for the type of objectives we proposed, does not allow us to draw cause-effect conclusions. Future studies should be longitudinal to enable us to learn how the different factors affect the evolution of depression. The use of self-reports also has some limitations. The study was carried out in university students and the results cannot be generalized to the rest of the population. The sample is not balanced as regards gender, because it was incidental, which means that our interpretation of this variable is limited. The measurements used are all of the self-report type and subject to method variance effects and response biases, such as socially desirable responding. In future studies, this information-gathering technique should be supported by personal interviews. On the other hand, we consider that the instruments making up the self-report battery – which were previously validated and had good psychometric properties – were a success. In addition, another line of future research could study the relationship between the variables treated in this research and anxiety. Longitudinal studies could also be carried out to predict anxiety.

This study has allowed us to study in depth the complexity of depression in a situation of lockdown due to the pandemic. To continue progressing in future studies on the subject, it would be better to take into account registration measurements for other subject variables related to economic, employment status, housing conditions, goods and/or resources, among others. These sociodemographic aspects could shed more light on other factors which may be protectors or precursors of depression in a complex system which seems to be interwoven with fear, stress, and anxiety. It could also serve as a better to guide possible prevention and mitigation measures and optimize resources for the most vulnerable people within the overall group of university undergraduates.

Based on the model tested of depression in a pandemic, we propose different measures to prevent and alleviate this disorder. To reduce fear of COVID-19, it would be advisable to run convincing information campaigns about the disease, with training provided for its prevention and for effective coping strategies. Improving the health response could also help reduce fear, as there would be greater expectations of response in case of illness. Especially in the case of the university undergraduate population, the fear of COVID-19 could be increased by a feeling of inadequacy to face the difficult situation of the pandemic, by the lack of resources, to tackle a potential situation of disease and by poor or limited housing conditions, especially for undergraduate students living away from the family home.

Many of these university undergraduates have become ill and some have seen relatives become ill or die from COVID-19. Support plans with effective measures are needed to improve the undergraduates’ standard of living, eating habits, and living conditions. Many of them live in rooms or halls of residence in poor and/or overcrowded conditions. They should also be provided with internet access with sufficient bandwidth and the right hardware to be able to take part in distance learning. These steps could contribute to improving their ability to cope and/or to cushion the impact of these hardships.

The role of anxiety as a mediator between fear and stress and depression could lead to one innovative recommendation based on what we have observed in the present study. A program of attention and/or psychological training for undergraduates could be introduced, especially geared toward controlling and overcoming anxiety. Reducing anxiety could go a long way to alleviating the possible impact of fear and stress on depression. It would be advisable for the educational authorities, private bodies, and universities to urgently design and implement measures to alleviate these effects which harm the psychological health of their students. A society which does not protect and promote its young people’s health and development in the present puts its immediate future in jeopardy.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Ethical Committee of the Directorate for Research and Social and Technological Innovation of the University Laica Eloy Alfaro of Manabí (Ecuador). The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

All authors made substantial contribution to the theoretical framework, design, data collection, or interpretation of this study. All authors contributed to this article and approved its publication.



ACKNOWLEDGMENTS

The authors are grateful for the support from the Cátedra de Cooperación al Desarrollo-University of Cordoba (Spain), the Ayuntamiento de Córdoba (Spain), University Laica Eloy Alfaro of Manabí (Ecuador), and the students and universities administrators for their participation.



REFERENCES

 Adhikari, S. P., Meng, S., Wu, Y. J., Mao, Y. P., Ye, R. X., Wang, Q. Z., et al. (2020). Epidemiology, causes, clinical manifestation and diagnosis, prevention and control of coronavirus disease (COVID-19) during the early outbreak period: a scoping review. Infect. Dis. Poverty 9, 1–12. doi: 10.1186/s40249-020-00646-x 

 Agoston, A. M., and Rudolph, K. D. (2011). Transactional associations between youths’ responses to peer stress and depression: the moderating roles of sex and stress exposure. J. Abnorm. Child Psychol. 39, 159–171. doi: 10.1007/s10802-010-9458-2 

 Ahorsu, D. K., Lin, C. Y., Imani, V., Saffari, M., Griffiths, M. D., and Pakpour, A. H. (2020). The Fear of COVID-19 Scale: development and initial validation. Int. J. Ment. Heal. Addict. 1–9. doi: 10.1007/s11469-020-00270-8 [Epub ahead of print]

 Alyami, M., Henning, M., Krägeloh, C. U., and Alyami, H. (2020). Psychometric evaluation of the Arabic version of the Fear of COVID-19 Scale. Int. J. Ment. Heal. Addict. 1–14. doi: 10.1007/s11469-020-00316-x [Epub ahead of print]

 Antúnez, Z., and Vinet, E. V. (2012). Escalas de depresión, ansiedad y Estrés (DASS-21): Validación de la Versión abreviada en Estudiantes Universitarios Chilenos. Ter. Psicol. 30, 49–55. doi: 10.4067/S0718-48082012000300005

 Barrios, I., Ríos-González, C., O’Higgins, M., González, I., García, O., Díaz, N. R., et al. (2020). Psychometric properties of the Spanish version of the Fear of COVID-19 Scale (FCV-19S). Int. J. Ment. Heal. Addict. 1–14. doi: 10.21203/RS.3.RS-33345/V1 [Epub ahead of print]

 Bentler, P. M. (1992). On the fit of models to covariances and methodology to the bulletin. Psychol. Bull. 112, 400–404. doi: 10.1037/0033-2909.112.3.400 

 Bentler, P. M. (2006). EQS 6 structural equations program manual. Los Angeles: BMDP Statistic Software.

 Bukhari, E. E., Temsah, M. H., Aleyadhy, A. A., Alrabiaa, A. A., Alhboob, A. A., Jamal, A. A., et al. (2016). Middle east respiratory syndrome coronavirus (MERS-CoV) outbreak perceptions of risk and stress evaluation in nurses. J. Infect. Dev. Ctries. 10, 845–850. doi: 10.3855/jidc.6925 

 Chen, B., Sun, J., and Feng, Y. (2020a). How have COVID-19 isolation policies affected young people’s mental health? – evidence from chinese college students. Front. Psychol. 11:1529. doi: 10.3389/fpsyg.2020.01529 

 Chen, X., Zhang, S. X., Jahanshahi, A. A., Alvarez-Risco, A., Dai, H., Li, J., et al. (2020b). Belief in a COVID-19 conspiracy theory as a predictor of mental health and well-being of health care workers in Ecuador: cross-sectional survey study. JMIR Public Health Surveill. 6:e20737. doi: 10.2196/20737 

 Cheung, Y. T., Chau, P. H., and Yip, P. S. F. (2008). A revisit on older adults suicides and Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong. Int. J. Geriatr. Psychiatry 23, 1231–1238. doi: 10.1002/gps.2056 

 Cortés-Álvarez, N. Y., Piñeiro-Lamas, R., and Vuelvas-Olmos, C. R. (2020). Psychological effects and associated factors of COVID-19 in a Mexican sample. Disaster Med. Public Health Prep. 1–12. doi: 10.1017/dmp.2020.215 [Epub ahead of print]

 Díaz, C. A., Quintana, G. R., and Vogel, E. H. (2012). Síntomas de depresión, ansiedad y estrés post-traumático en adolescentes siete meses después del terremoto del 27 de febrero de 2010 en Chile. Ter. Psicol. 30, 37–43. doi: 10.4067/S0718-48082012000100004

 Dong, L., Freedman, V. A., and de Leon, C. F. M. (2020). The association of comorbid depression and anxiety symptoms with disability onset in older adults. Psychosom. Med. 82, 158–164. doi: 10.1097/PSY.0000000000000763 

 Duan, L., and Zhu, G. (2020). Psychological interventions for people affected by the COVID-19 epidemic. Lancet Psychiatry 7, 300–302. doi: 10.1016/S2215-0366(20)30073-0 

 Fiorillo, A., and Gorwood, P. (2020). The consequences of the COVID-19 pandemic on mental health and implications for clinical practice. Eur. Psychiatry 63:e32. doi: 10.1192/j.eurpsy.2020.35 

 Flora, D. B., and Curran, P. J. (2004). An empirical evaluation of alternative methods of estimation for confirmatory factor analysis with ordinal data. Psychol. Methods 9, 466–491. doi: 10.1037/1082-989X.9.4.466 

 Fonseca-Pedrero, E., Paino, M., Lemos-Giráldez, S., and Muñiz, J. (2010). Psychometric properties of the Depression Anxiety and Stress Scales-21 (DASS-21) in Spanish college students. Ansiedad y Estrés 16, 215–226.

 Forbes, D., Parslow, R., Creamer, M., O’Donnell, M., Bryant, R., McFarlane, A., et al. (2010). A longitudinal analysis of posttraumatic stress disorder symptoms and their relationship with fear and anxious-misery disorders: implications for DSM-V. J. Affect. Disord. 127, 147–152. doi: 10.1016/j.jad.2010.05.005 

 Gao, J., Zheng, P., Jia, Y., Chen, H., Mao, Y., Chen, S., et al. (2020). Mental health problems and social media exposure during COVID-19 outbreak. PLoS One 15:e0231924. doi: 10.1371/journal.pone.0231924 

 Guiroy, A., Gagliardi, M., Coombes, N., Landriel, F., Zanardi, C., Camino Willhuber, G., et al. (2020). COVID-19 impact among spine surgeons in Latin America. Global Spine J. 219256822092803. doi: 10.1177/2192568220928032 [Epub ahead of print]

 Hoffman, S. J., and Silverberg, S. L. (2018). Delays in global disease outbreak responses: lessons from H1N1, Ebola, and Zika. Am. J. Public Health 108, 329–333. doi: 10.2105/AJPH.2017.304245 

 Hovenkamp-Hermelink, J. H., Jeronimus, B. F., Spinhoven, P., Penninx, B. W., Schoevers, R. A., and Riese, H. (2019). Differential associations of locus of control with anxiety, depression and life-events: a five-wave, nine-year study to test stability and change. J. Affect. Disord. 253, 26–34. doi: 10.1016/j.jad.2019.04.005 

 Hu, L., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model. 6, 1–55. doi: 10.1080/10705519909540118

 Huang, Y., and Zhao, N. (2020). Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Res. 288:112954. doi: 10.1016/j.psychres.2020.112954 

 Huarcaya-Victoria, J., Villarreal-Zegarra, D., Podestà, A., and Luna-Cuadros, M. A. (2020). Psychometric properties of a Spanish version of the Fear of COVID-19 Scale in general population of Lima, Peru. Int. J. Ment. Heal. Addict. 1–14. doi: 10.1007/s11469-020-00354-5 [Epub ahead of print]

 Jacobson, N. C., and Newman, M. G. (2017). Anxiety and depression as bidirectional risk factors for one another: a meta-analysis of longitudinal studies. Psychol. Bull. 143, 1155–1200. doi: 10.1037/bul0000111 

 Jansson-Fröjmark, M., and Lindblom, K. (2008). A bidirectional relationship between anxiety and depression, and insomnia? A prospective study in the general population. J. Psychosom. Res. 64, 443–449. doi: 10.1016/j.jpsychores.2007.10.016 

 Kapata, N., Ihekweazu, C., Ntoumi, F., Raji, T., Chanda-Kapata, P., Mwaba, P., et al. (2020). Is Africa prepared for tackling the COVID-19 (SARS-CoV-2) epidemic. Lessons from past outbreaks, ongoing pan-African public health efforts, and implications for the future. Int. J. Infect. Dis. 93, 233–236. doi: 10.1016/j.ijid.2020.02.049 

 Lee, S. M., Kang, W. S., Cho, A. R., Kim, T., and Park, J. K. (2018). Psychological impact of the 2015 MERS outbreak on hospital workers and quarantined hemodialysis patients. Compr. Psychiatry 87, 123–127. doi: 10.1016/j.comppsych.2018.10.003 

 Llibre-Guerra, J. J., Jiménez-Velázquez, I. Z., Llibre-Rodriguez, J. J., and Acosta, D. (2020). The impact of COVID-19 on mental health in the Hispanic Caribbean region. Int. Psychogeriatr. 1–9. doi: 10.1017/S1041610220000848 [Epub ahead of print]

 Lovibond, S. H., and Lovibond, P. F. (1995). Manual for the depression anxiety stress scales. 2nd Edn. Sydney, NSW: Psychology Foundation of Australia.

 Mak, I. W. C., Chu, C. M., Pan, P. C., Yiu, M. G. C., and Chan, V. L. (2009). Long-term psychiatric morbidities among SARS survivors. Gen. Hosp. Psychiatry 31, 318–326. doi: 10.1016/j.genhosppsych.2009.03.001 

 Mamun, M. A., and Griffiths, M. D. (2020). First COVID-19 suicide case in Bangladesh due to fear of COVID-19 and xenophobia: possible suicide prevention strategies. Asian J. Psychiatr. 51:102073. doi: 10.1016/j.ajp.2020.102073 

 Mazza, C., Ricci, E., Biondi, S., Colasanti, M., Ferracuti, S., Napoli, C., et al. (2020). A nationwide survey of psychological distress among Italian people during the COVID-19 pandemic: immediate psychological responses and associated factors. Int. J. Environ. Res. Public Health 17:3165. doi: 10.3390/ijerph17093165 

 Mertens, G., Gerritsen, L., Duijndam, S., Salemink, E., and Engelhard, I. M. (2020). Fear of the coronavirus (COVID-19): predictors in an online study conducted in March 2020. J. Anxiety Disord. 74:102258. doi: 10.1016/j.janxdis.2020.102258 

 Ministerio de Salud Pública del Ecuador (2020). El MSP informa: Situación coronavirus Covid-19. Available at: https://www.salud.gob.ec/el-ministerio-de-salud-publica-del-ecuador-msp-informa-situacion-coronavirus/ (Accessed September 10, 2020).

 Morganstein, J. C., and Ursano, R. J. (2020). Ecological disasters and mental health: causes, consequences, and interventions. Front. Psychol. 11:1. doi: 10.3389/fpsyt.2020.00001 

 Muñoz, N. (2020). COVID-19 in Latin America: a first glance to the mortality. Colomb. Med. 51:e4366. doi: 10.25100/CM.V51I2.4366 

 Nicola, M., Alsafi, Z., Sohrabi, C., Kerwan, A., Al-Jabir, A., Iosifidis, C., et al. (2020). The socio-economic implications of the coronavirus pandemic (COVID-19): a review. Int. J. Surg. 78, 185–193. doi: 10.1016/j.ijsu.2020.04.018 

 Nuggerud-Galeas, S., Oliván Blázquez, B., Perez Yus, M. C., Valle-Salazar, B., Aguilar-Latorre, A., and Magallón Botaya, R. (2020). Factors associated with depressive episode recurrences in primary care: a retrospective, descriptive study. Front. Psychol. 11:1230. doi: 10.3389/fpsyg.2020.01230 

 Orellana, C. I., and Orellana, L. M. (2020). Predictores de síntomas emocionales durante la cuarentena domiciliar por pandemia de COVID-19 en El Salvador. Actual. Psicol. 34, 103–120. doi: 10.15517/ap.v34i128.41431

 Ornell, F., Schuch, J. B., Sordi, A. O., and Kessler, F. H. P. (2020). “Pandemic fear” and COVID-19: mental health burden and strategies. Braz. J. Psychiatry 42, 232–235. doi: 10.1590/1516-4446-2020-0008 

 Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., and Katsaounou, P. (2020). Prevalence of depression, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systematic review and meta-analysis. Brain Behav. Immun. 88, 901–907. doi: 10.1016/j.bbi.2020.05.026 

 Park, C., Rosenblat, J. D., Brietzke, E., Pan, Z., Lee, Y., Cao, B., et al. (2019). Stress, epigenetics and depression: a systematic review. Neurosci. Biobehav. Rev. 102, 139–152. doi: 10.1016/j.neubiorev.2019.04.010 

 Reynolds, D. L., Garay, J. R., Deamond, S. L., Moran, M. K., Gold, W., and Styra, R. (2008). Understanding, compliance and psychological impact of the SARS quarantine experience. Epidemiol. Infect. 136, 997–1007. doi: 10.1017/S0950268807009156 

 Reznik, A., Gritsenko, V., Konstantinov, V., Khamenka, N., and Isralowitz, R. (2020). COVID-19 fear in Eastern Europe: validation of the Fear of COVID-19 Scale. Int. J. Ment. Heal. Addict. 1–6. doi: 10.1007/s11469-020-00283-3 [Epub ahead of print]

 Rodriguez-Morales, A. J., Gallego, V., Escalera-Antezana, J. P., Méndez, C. A., Zambrano, L. I., Franco-Paredes, C., et al. (2020). COVID-19 in Latin America: the implications of the first confirmed case in Brazil. Travel Med. Infect. Dis. 35:101613. doi: 10.1016/j.tmaid.2020.101613 

 Rodríguez-Rey, R., Garrido-Hernansaiz, H., and Collado, S. (2020). Psychological impact and associated factors during the initial stage of the Coronavirus (COVID-19) pandemic among the general population in Spain. Front. Psychol. 11:1540. doi: 10.3389/fpsyg.2020.01540 

 Roh, S. C., Kim, J. S., Kim, S., Kim, Y., and Lee, S. H. (2020). Frontal alpha asymmetry moderated by suicidal ideation in patients with major depressive disorder: a comparison with healthy individuals. Clin. Psychopharmacol. Neurosci. 18:58. doi: 10.9758/cpn.2020.18.1.58 

 Román, F., Santibáñez, P., and Vinet, E. V. (2016). Uso de las Escalas de Depresión Ansiedad Estrés (DASS-21) como Instrumento de Tamizaje en Jóvenes con Problemas Clínicos. Acta Investig. Psicol. 6, 2325–2336. doi: 10.1016/s2007-4719(16)30053-9

 Rothan, H. A., and Byrareddy, S. N. (2020). The epidemiology and pathogenesis of coronavirus disease (COVID-19) outbreak. J. Autoimmun. 109:102433. doi: 10.1016/j.jaut.2020.102433 

 Sakib, N., Bhuiyan, A. K. M. I., Hossain, S., Al Mamun, F., Hosen, I., Abdullah, A. H., et al. (2020). Psychometric validation of the Bangla Fear of COVID-19 Scale: confirmatory factor analysis and rasch analysis. Int. J. Ment. Heal. Addict. 1–12. doi: 10.1007/s11469-020-00289-x [Epub ahead of print]

 Sandín, B., Valiente, R. M., García-Escalera, J., and Chorot, P. (2020). Impacto psicológico de la pandemia de COVID-19: Efectos negativos y positivos en población española asociados al periodo de confinamiento nacional. Rev. de Psicopatol. y Psicol. Clin. 25:1–22. doi: 10.5944/rppc.27569

 Santini, Z. I., Jose, P. E., York Cornwell, E., Koyanagi, A., Nielsen, L., Hinrichsen, C., et al. (2020). Social disconnectedness, perceived isolation, and symptoms of depression and anxiety among older Americans (NSHAP): a longitudinal mediation analysis. Lancet Public Health 5, 62–70. doi: 10.1016/S2468-2667(19)30230-0 

 Satici, B., Gocet-Tekin, E., Deniz, M. E., and Satici, S. A. (2020). Adaptation of the Fear of COVID-19 Scale: its association with psychological distress and life satisfaction in Turkey. Int. J. Ment. Heal. Addict. 1–9. doi: 10.1007/s11469-020-00294-0 [Epub ahead of print]

 Servicio Nacional de Gestión de Riesgos y Emergencias (2020). Informes de Situación e Infografías–COVID 19—desde el 29 de Febrero del 2020. Available at: https://www.gestionderiesgos.gob.ec/informes-de-situacion-covid-19-desde-el-13-de-marzo-del-2020/ (Accessed September 10, 2020).

 Siegrist, J., and Wege, N. (2020). Adverse psychosocial work environments and depression—a narrative review of selected theoretical models. Front. Psychol. 66:11. doi: 10.3389/fpsyt.2020.00066 

 Slavich, G. M., and Irwin, M. R. (2014). From stress to inflammation and major depressive disorder: a social signal transduction theory of depression. Psychol. Bull. 140, 774–815. doi: 10.1037/a0035302 

 Soraci, P., Ferrari, A., Abbiati, F. A., Del Fante, E., De Pace, R., Urso, A., et al. (2020). Validation and psychometric evaluation of the Italian version of the Fear of COVID-19 Scale. Int. J. Ment. Heal. Addict. 1–10. doi: 10.1007/s11469-020-00277-1 [Epub ahead of print]

 Tzur Bitan, D., Grossman-Giron, A., Bloch, Y., Mayer, Y., Shiffman, N., and Mendlovic, S. (2020). Fear of COVID-19 Scale: psychometric characteristics, reliability and validity in the Israeli population. Psychiatry Res. 289:113100. doi: 10.1016/j.psychres.2020.113100 

 Wu, Y. C., Chen, C. S., and Chan, Y. J. (2020). The outbreak of COVID-19: an overview. J. Chin. Med. Assoc. 83, 217–220. doi: 10.1097/JCMA.0000000000000270 

 Yáñez, J. A., Afshar Jahanshahi, A., Alvarez-Risco, A., Li, J., and Zhang, S. X. (2020). Anxiety, distress, and turnover intention of healthcare workers in Peru by their distance to the epicenter during the COVID-19 crisis. Am. J. Trop. Med. Hyg. 103, 1614–1620. doi: 10.4269/ajtmh.20-0800 [Epub ahead of print]

 Zhang, S. X., Sun, S., Afshar Jahanshahi, A., Alvarez-Risco, A., Ibarra, V. G., Li, J., et al. (2020). Developing and testing a measure of COVID-19 organizational support of healthcare workers—results from Peru, Ecuador, and Bolivia. Psychiatry Res. 291:113174. doi: 10.1016/j.psychres.2020.113174 

 Zhuo, L. B., Yao, W., Yan, Z., Giron, M. S., Pei, J. J., and Wang, H. X. (2020). Impact of effort reward imbalance at work on suicidal ideation in ten European countries: the role of depressive symptoms. J. Affect. Disord. 260, 214–221. doi: 10.1016/j.jad.2019.09.007 

 Zou, P., Sun, L., Yang, W., Zeng, Y., Chen, Q., Yang, H., et al. (2018). Associations between negative life events and anxiety, depressive, and stress symptoms: a cross-sectional study among Chinese male senior college students. Psychiatry Res. 270, 26–33. doi: 10.1016/j.psychres.2018.09.019 


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

Copyright © 2020 Rodríguez-Hidalgo, Pantaleón, Dios and Falla. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-11-591797-t002.jpg
FSERENI

Scales M

Fear of COVID-19 1437
Stress 689
Anxiety 553
Depression 593

n (640)
sD

5381
5541
4.989
5077

1
0325
0.285
0.286

1
0816
0.775

i
0.862

1





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Fear of COVID-19, Stress, and Anxiety in University Undergraduate Students: A Predictive Model for Depression



		Introduction



		COVID-19 in Latin America



		The COVID-19 Pandemic and Depression



		Fear of COVID-19, Stress, Anxiety, and Depression



		The Present Study









		Materials and Methods



		Participants



		Instruments



		Procedure



		Data Analysis









		Results



		Fear of COVID-19, Stress, Anxiety, and Depression of University Undergraduates in Ecuador Based on Gender



		Structural Equation Model for Depression in University Undergraduates









		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Acknowledgments



		References



















OPS/images/fpsyg-11-591797-g001.jpg
;%

3
5

DASSZ D

DASSE D

o
A
!ll

DASSY D 8

s
DASSI9 D st

ll
A
|

;
-

oxr

s
o »[DASTD
o DA D

e A
o DA D

.

DASS3 D
DASSS D

429

DASSIO D
DASSI3 D

bl

730

Bl
A
8

| 1

ASS
DASSZI D

DASS2 D

5+ o DASSS D

>0 4 DASSIO D
DASS20 D

il





OPS/images/fpsyg-11-591797-t001.jpg
Scale Range Range
(Men; n =179) (Women; n = 461)

Fear of

5 256.84 34561
Stress. 304.8 3266
Anxiety 304.51 326.71
Depression 31534 3225

s, not significant; d, Cohen's d. 'p < 0.01.

296845

38,449
38,397
40,336

0.000"

0.180%
04717
0,659~





OPS/images/cover.jpg
’ frontiers
in Psychology

Fear of COVID-19, Stress, and
Anxiety in University Undergraduate
Students: A Predictive Model for
Depression









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Psychology





