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Introduction: Social isolation during and after the COVID-19 pandemic has sparked interest in its psychological and neurobiological consequences. The pandemic has been associated with an increase in anxiety, depression, and stress, according to some cross-sectional studies. This study aims to analyze changes in the levels of anxiety, depression and stress by comparing the confinement phase to the post-confinement period in the Ecuadorian population.

Methods: A longitudinal, comparative, prospective study was conducted using an online survey comprising two sections. The first section gathered demographic information, whereas the second section included the DASS-21 questionnaire. Ecuadorian participants who completed the survey during the initial data-collection period were included.

Results: In total, 162 participants were included in the final analysis. The average age of the participants was 29.6 ± 11.7 years, and the majority were women (63.3%). In 2020, the median depression, anxiety, and stress scores were 6 (IQR 2–12), 6 (IQR 2–10), and 10 (IQR 6–16) respectively. In 2021, the median depression score was 8 (IQR 4–14), the median anxiety score was 8 (IQR 4–14.5), and the median stress and its interquartile range were 10 (IQR 6–18). The levels of depression, anxiety, and stress were significantly inversely correlated with age, number of children, self-reported general health, and self-reported mental health in both 2020 and 2021.

Conclusion: Exercise, being a student, sex and having had COVID-19 examination may be predictors for the changes in the levels of psychological disorders. Implementing psychological strategies, such as cognitive behavioral therapy, and physiological interventions, like regular physical activity, early in the post-lockdown period could help mitigate the negative mental health impacts observed in the aftermath of the pandemic. These interventions can provide necessary support and coping mechanisms for those at higher risk, thereby improving overall mental health outcomes.
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1 Introduction

Coronavirus, which swiftly spread across the globe, was declared a pandemic by WHO on March 11, 2020 (Cucinotta and Vanelli, 2020). Since then, there have been around 1 million confirmed cases and approximately 36 thousand deaths from COVID-19 (Henssler et al., 2021). Aside from the immediate health risks posed by the COVID-19 pandemic, widespread quarantine regulations have made psychological and neurobiological isolation a focal point of research (Henssler et al., 2021). Factors such as longer quarantine duration, financial loss, inadequate supplies, inadequate information, infection fears, frustration, boredom, and stigma may contribute significantly to the mental health impact of the COVID-19 pandemic (Lindert et al., 2021). A considerable number of cases of depressive syndrome and diminished overall well-being are linked to experiences of social isolation and loneliness worldwide (Holm-Hadulla et al., 2023). Numerous cross-sectional studies of the general population have documented elevated rates of anxiety, depression, and stress during the COVID-19 pandemic (Bueno-Notivol et al., 2021; Xiong et al., 2020; Amerio et al., 2021). In contrast, longitudinal studies conducted among have shown minimal to no alteration in anxiety or depression symptoms when compared to pre-pandemic levels leading to mounting concerns about mental health impacts (Penninx et al., 2022; O’Connor et al., 2021; Wang et al., 2020).

According to a study conducted in the United States, 43% of participants displayed heightened levels of loneliness, a condition correlated with depression and thoughts of suicide (Carvalho Aguiar Melo and de Sousa, 2020), particularly, among women, younger individuals, and those with lower educational attainment, the enforced social isolation resulting from pandemic-related restrictions contributed to feelings of depression and loneliness (Braun and Clarke, 2006; Seitz et al., 2021; Kuehner et al., 2020). Similar patterns were observed in studies from Spain, China, Italy, Austria, and Germany, among others, which showed an increase in anxiety and stress levels during peak confinement periods, as evidenced by the Anxiety and Stress Scale-21 Items (DASS-21) (González-Sanguino et al., 2021; Pieh et al., 2021; Zhang et al., 2021; Scandurra et al., 2023; Nisticò et al., 2021; Brailovskaia and Margraf, 2020). Contemporary reports have shown that long-term health affection and imposed deprivation of social contact, coupled with a feeling of lack of control, lead to a significant increase in mental health issues in the global population (Gobbi et al., 2020). A systematic review investigating the COVID-19 pandemic and mental health revealed that individuals with pre-existing psychiatric conditions experienced exacerbation of their symptoms during the lockdown period (Vindegaard and Benros, 2020). On the contrary, research indicated that approximately one-third of individuals with depressive syndromes experienced improvement following the easing of social restrictions (Holm-Hadulla et al., 2023). However, some research suggests that lockdowns still have negligible effects on students’ mental health despite the lifting of restrictions. Goldberg et al. reported that lockdowns and COVID-19 were associated with changes in depression and anxiety (Goldberg et al., 2022). Being female, young, unemployed, and having previous mental health problems were identified as sociodemographic factors associated with a higher risk of mental illness (Bonati et al., 2022). In addition, the persistence of symptoms of COVID or the appearance of new ones could be influenced by low educational level, economic difficulties, and sense of comfort (Camargo et al., 2023).

Lockdown measures have profoundly affected the daily life of the Ecuadorian population, impacting not only their health, but also economic, social, and psychological factors (Chocho-Orellana et al., 2022). Studies conducted in Ecuador have reported high levels of depression, anxiety, and stress, showing variations in prevalence rates during social isolation (Mautong et al., 2021). According to Chocho et al. 31.4, 39.7, and 22.8% of participants reported experiencing depression, anxiety, and stress, respectively (Chocho-Orellana et al., 2022). Compared to Mautong et al., 30.7% of respondents reported moderate to very severe anxiety, followed by depression (14.2%), and stress (17.7%) (Mautong et al., 2021). However, the impact of social isolation measures on the mental health of the Ecuadorian population remains unknown.

This study aims to analyze changes in scores of anxiety, depression, and stress comparing findings from the confinement phase to those from its aftermath. This will also allow us to analyze demographic conditions related to the three aforementioned psychological variables by comparing findings from 2020 to 2021. Thus, health authorities can bolster both mental and overall well-being and avoid risk factors that potentially trigger mental distress.



2 Methods

In Ecuador, the first case of COVID-19 was reported on February 29th, 2020, and a public health emergency was declared on March 11th, 2020. Subsequently, stringent measures were instituted commencing on March 17th, 2020. These measures included restrictions on mobility, the cessation of in-person activities in both professional and educational spheres, as well as the enforcement of lockdowns, a state of emergency, and curfews. These protocols remained in effect until January 3rd, 2021 when certain restrictions such as mobility constraints, curfews, and the state of emergency were eased. Nevertheless, telecommuting, online education, and the closure of land and sea borders persisted.


2.1 Study design and population

This longitudinal prospective analytic study was conducted over two periods. For data collection, an online survey, made using QuestionPro®, was applied to 38 questions. The first data collection was performed from April 22, 2020, to May 3, 2020, and data were published by Mautong et al. (2021). The second data collection was done from May 17, 2021, to October 2, 2021, coinciding with the easing of COVID-19 quarantine measures. The survey was sent to every participant who provided their contact information through social media channels (WhatsApp App, Email, or phone call) to avoid face-to-face interactions and maintain safe interactions during the pandemic. The message sent to the participants included a description of the purpose of the study alongside the URL. The survey, with an average completion time of 12 min, began with an introduction and electronic informed consent, followed by three modules focused on (1) Demographics and the DASS-21; (2) Exposure to COVID-19 and daily disruptions in life activities; and (3) overall health status.

The inclusion criteria were completion of the survey in the first data collection period and being in Ecuador at least 30 days before the survey was completed in the second data collection period. The exclusion criterion was the participants’ consciousness when filling out the survey. To identify which surveys were answered consciously and which were not, a pair of test questions was added. The test question consisted of choosing an answer dictated by the slogan. If the participant did not select the correct dictated answer, their response was considered biased and the participant was excluded from the study. To avoid duplicates, the QuestionPro® IP-tracking feature verified the participants’ locations. A total of 626 participants were registered in the first data collection period (Mautong et al., 2021), of which 219 individuals completed the survey during the second data collection period. Further, 52 individuals’ data were excluded from the study based on the exclusion criteria, leaving 162 participants included in the final analysis.



2.2 Survey design

The survey consisted of several sections. The first section collected demographic information, such as sex, age, marital status, level of education, number of children, and profession. The second section included the questionnaire DASS-21, to evaluate the mental health status of socially isolated Ecuadorians during and after the COVID-19 quarantine period. For this study, a validated Spanish version of the DASS-21 was applied (Daza et al., 2002). The next section of the survey included questions on exposure, preventive measures, and daily life disruptions due to COVID-19. Additionally, this section registered information regarding the symptoms, diagnosis, and consequences of COVID-19. Finally, the last section included questions about habits such as sleep patterns, alcohol consumption, cigarette smoking, and drug use, as well as perceptions of general and mental health, and concerns about acquiring COVID-19. The latter three variables were assessed using a scale from 0 to 10, where 0 indicated no concerns about COVID-19/worst health and 10 indicated extreme concerns about COVID-19/best health.


2.2.1 DASS-21 questionnaire

The DASS-21 is a 21 items scale divided into depression, anxiety, and stress subcategories, which are each measured on a 4-point (0–3) Likert-type scale (ranging from “did not apply to me at all” = 0 to “applied to me very much or most of the time” = 3). Participants were asked how much over the past month the statements in the DASS-21 had been applied to them. The depression subscale addresses dysphoria, hopelessness, devaluation of life, self-deprecation, lack of interest/involvement, anhedonia, and inertia. The anxiety subscale addressed autonomic arousal, skeletal muscle effects, situational anxiety, and the subjective experience of anxious affect. The stress subscale addresses difficulty relaxing, nervous arousal, and being easily upset/agitated, irritable/overreactive, and impatient. Scores for depression, anxiety, and stress were obtained by summing the individual items relevant to each scale and multiplying them by 2. The subscale scores ranged from 0 to 42, and the total scores ranged from 0 to 126. A score greater than 9 on the depression subscale, 7 on the anxiety subscale, and 14 on the stress subscale indicated positive results in these conditions. The reliability of the scale was assessed using Cronbach’s alpha coefficient, which indicated excellent reliability across both years (2020: α = 0.935 and 2021: α = 0.947). For 2020 subscales reliability was 0.834 for anxiety, 0.863 for depression, and 0.840 for stress. Whereas for 2021, anxiety subscale coefficient was 0.832, for depression was 0.911, and for stress was 0.849.




2.3 Statistical analysis

Quantitative variables were presented as means ± standard deviation (SD), median, and interquartile range (IQR), and qualitative variables were presented as percentages. Association analyses were performed using Wilcoxon’s test for comparison of the median scores, and correlations were performed using the Spearman test. Finally, linear regression was performed to assess the predictors of changes in depression, anxiety, and stress scores. The dependent variable was calculated by subtracting the 2020 variable score from the 2021 variable score, creating the variables delta anxiety, delta depression, and delta stress. The predictors included in the multiple linear regression analysis were determined by univariate regression analysis for each dependent variable, and all 2020 variables were initially analyzed. Finally, according to Mattes and Roheger (2020), mathematical reasons allow us to consider among the predictors the initial score of every dependent variable in linear regression analyses. However, this was not included in the interpretation, as the model may have diminished its reliability. All statistical analyses were performed using SPSS for Windows (version 23.0; SPSS Inc., Chicago, IL, United States).



2.4 Ethical considerations

This study was conducted in accordance with the Declaration of Helsinki and was approved by the Comité expedito de Ética of the Ministry of Health of Ecuador (Approval No. 024–2020). With the information collected in the survey, personal identification was not possible; as such, anonymity and protection of personal data were preserved.




3 Results


3.1 Sociodemographic characteristics of the study population

The baseline sociodemographic data for the 162 participants across 2020 and 2021 are shown in Table 1. In both years, participants had an average age of 29.6 ± 11.7 years, and consistently, the majority were women (63.3%). In 2020, 66.5% of the participants were identified as students. This attribute remained similar in 2021, where the majority (64.2%) were still students and the same percentage of singleness was maintained (73.5%).



TABLE 1 Baseline sociodemographic characteristics of 2020 and 2021.
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Most of the respondents (76.5%) in 2020 had already lived in the province of Guayas, but in 2021, there was a slight increase to 80.2% in that province. Approximately 17.3% of the participants experienced COVID-19 symptoms in 2020, while less than half (8%) reported experiencing COVID-19 symptoms in 2021. Only 6.2% of participants in 2020 had a confirmed diagnosis of COVID-19, compared to twice as many (12.3%) participants who had a confirmed diagnosis by a health professional in 2021.

In 2020, 45.7% of the population consumed alcohol and 14.2% consumed cigarettes during social confinement. In 2021, alcohol consumption increased by 22.2%, while cigarette consumption increased by 6.2%. The participants reported better sleep in 2020 (46.9%) than in 2021 (24.1%).



3.2 Categories of depression, anxiety, and stress

Table 2 shows the statistics of the DASS-21 for all participants in 2020 and 2021. Notably, there were significant differences in depression, anxiety, and stress levels between these 2 years. In 2020, the median depression score was 6 (IQR 2–12.5), with approximately 24.7% of participants reporting moderate to very severe depression levels. The median anxiety score was 6 (IQR 2–10.5), and 33.3% reported moderate to very severe anxiety levels. The stress score had a median of 10 (IQR 6–16), which was higher than the anxiety and depression scores. Despite this, the proportion of participants with moderate to very severe stress levels was 15.5%.



TABLE 2 Categories of depression, anxiety, and stress.
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In contrast, the 2021 results showed an increase in the median depression score to 8 (IQR 4–14), and approximately 29.6% of the participants presented moderate to very severe levels of depression. The median anxiety score was 8 (IQR 4–14.5), while moderate to very severe anxiety levels were approximately 47.5%. The median stress and interquartile range were 10 (IQR 6–18), and 22.8% yet reported moderate to very severe stress levels. Figure 1 presents the levels of anxiety, depression, and stress in both years. Moreover, Supplementary Table S1 shows the median scores for anxiety, depression, and stress levels in the years 2020 and 2021, according to the categories of each variable.

[image: Figure 1]

FIGURE 1
 Comparison between score levels of depression, anxiety, stress in 2020 and 2021.




3.3 Association analyses

Associations between qualitative variables and anxiety (Supplementary Table S2), depression (Supplementary Table S3), and stress (Supplementary Table S4) scores were determined with U-Mann Witney and Kruskal-Wallis tests. A significant association was identified between sex and the anxiety, depression, and stress level scores in both years, indicating that men presented less anxiety, depression, and stress levels. Habits such as alcohol consumption, cigarette consumption, and exercise were also analyzed; however, the results showed that none of these were significantly associated with the scores. Moreover, COVID-19 symptoms, examinations, and diagnoses in 2020 were analyzed. Only the COVID-19 examination in 2020 was significantly associated with the 2021 stress score, and a similar non-significant trend was found between this variable and the 2021 anxiety and depression scores.

Correlations among quantitative variables were analyzed with Spearman’s correlation test. As shown in Table 3, levels of depression, anxiety, and stress had significant inverse correlations with age, number of children, self-reported general health, and self-reported mental health in both 2020 and 2021. On the other hand, participants’ level of concern about contracting COVID-19 had significant positive direct correlations with levels of depression, anxiety, and stress in 2020 and 2021.



TABLE 3 Associations between continuous variables and depression, anxiety, and stress scores in 2020 and 2021.
[image: Table3]



3.4 Linear regression analysis

Linear regression analysis was performed to determine the predictors of changes in depression, anxiety, and stress scales. The dependent variable was calculated by subtracting the 2020 variable score from the 2021 variable score. The results of these new variables are interpreted as follows: a positive change in the score indicates increased levels of anxiety, depression, or stress for 2021 in relation to 2020; in contrast, negative values indicate a decrease in anxiety, depression, or stress levels in 2021.

Prior to the multivariate regression analysis, a univariate regression analysis was conducted with all the 2020 variables to identify potential predictors. Variables that significantly predicted changes in depression, anxiety, and stress levels in the univariate analysis (Coefficients are shown in Table 4, non-significant predictors were not included in the table) were included in the multivariable analysis.



TABLE 4 Univariate and multivariate analysis for variables’ coefficients that predict changes in depression.
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For the change in depression scores, the variables included were self-reported mental health, COVID-19 symptoms and examinations, exercise, and being a student. After the analysis, the statistically significant (p < 0.001) model for change in depression included COVID-19 examination, exercise, and being a student, with a Durbin-Watson test score of 2.225, indicating no autocorrelation. The mathematical model for change in depression was [image: image], which explains the 24.8% of the variance. The model shows that having been a student and exercising more in 2021 than during the previous year predicted a positive change in the level of depression from 2020 to 2021. On the other hand, having undergone a COVID-19 test predicts a negative change in depression levels, indicating a greater decrease in it.

For changes in anxiety scores, the variables included were COVID-19 examinations, sex, age, being a student, worry about acquiring COVID-19, self-reported general health, and self-reported mental health. Due to multicollinearity (VIF for age: 2.490 and VIF for student: 2.258), the variable “age” was withdrawn from the regression model. After the analysis, the statistically significant (p < 0.001) model for changes in anxiety included sex, being a student, and self-reported mental health, with a Durbin-Watson test of 1.996, indicating no autocorrelation. The mathematical model for change in anxiety was [image: image], which explains the 25.6% of the variance. The model shows that being female and being a student predict a positive change in the level of anxiety, indicating an increase in levels or a lesser decrease in it. Meanwhile, better self-reported mental health predicts a negative change, indicating a greater decrease in anxiety levels.

Finally, for changes in stress scores, the variables included were being a student, COVID-19 examination, self-reported mental health, and sex. After the analysis, the statistically significant (p < 0.001) model for change in stress included being a student, COVID-19 examination, and self-reported mental health, with a Durbin-Watson test of 2.052, indicating no autocorrelation. The mathematical model for change in stress was [image: image], which explains 27.5% of the variance. The model shows that having been a student predicts a positive change in stress levels; meanwhile, having undergone a COVID-19 test and reporting better mental health predict a negative change, indicating a greater decrease in stress levels.




4 Discussion

In our study, 63.3% of patients were female, similar to the findings of Kupcova et al., who reported that 62% of patients were female (Kupcova et al., 2023). In the same study, 76.6% were university students, while in our study 66.5% were identified as students in both 2020 and 2021 (Kupcova et al., 2023). Various studies have identified additional factors linked to the decline in mental health during the COVID-19 pandemic, including heightened cigarette and alcohol consumption and sleep-related issues (Ramalho, 2020; Clay and Parker, 2020). The reported alcohol consumption increased by 22.2% in our study, which is consistent with the explanation that throughout history, there has been a connection between economic crises and respiratory epidemics leading to higher levels of alcohol consumption (Gonçalves et al., 2020). In our study, cigarette consumption increased by 6.2%. According to a study in Brazil during the Covid-19 pandemic, 20 and 30% of individuals reported an increase in alcohol consumption and cigarette smoking, respectively (Schäfer et al., 2022). Furthermore, the participants in our study reported a 22.8% decrease in sleep from 2020 to 2021. This finding is consistent with studies that also showed increased cigarette consumption and sleep problems in the majority of the young adult population in 2021 due to the pandemic (Martínez-Cao et al., 2021; Islam et al., 2020; Alimoradi et al., 2021).

In our study, which was conducted 1 year after lockdown measures were implemented, approximately 29.6, 47.5, and 22.8% of the participants presented moderate to very severe levels of depression, anxiety, and stress, respectively. A prior study of Ecuadorian participants conducted during 2020 in the wake of the pandemic showed that 17.7% of those surveyed experienced depression, 30.7% had moderate-to-severe anxiety, and 14.2% experienced stress (Mautong et al., 2021). Several hypotheses have been raised regarding whether social isolation or the resulting measures in the aftermath of the pandemic have led to deteriorated mental health and adverse effects on individuals and their environment. A longitudinal study in the UK suggested that mental health improved during the COVID-19 pandemic due to reduced working hours and government subsidies (Fancourt et al., 2021). Similarly, researchers in Colombia found that many participants who began quarantine with good mental health also improved their mental health over the course of quarantine, especially in terms of anxiety, psychological resilience, and perceived social support (Yu et al., 2023). Despite this, evidence suggests that mental health deteriorated in the aftermath of the COVID-19 lockdowns accompanied by reduced life satisfaction and loneliness (Grimes, 2022).

Our study revealed significantly lower levels of depression, anxiety, and stress among men than women in both years. In addition, from the results of the regression model, female sex was a predictor of a positive change in anxiety scores. This indicates that being female may lead to increased anxiety scores or may lead to a lesser decrease in scores compared to men. Some studies suggest that males are associated with reduced odds of experiencing stress (Harries et al., 2021; Zamorano González et al., 2021; Bonilla-Sierra et al., 2021). In addition, a sociocultural perspective may explain these findings, which show that women in societies traditionally bear more domestic burdens than men, magnifying gender inequalities and domestic violence, especially when they are socially isolated (Wang et al., 2020; Tee et al., 2020; Alharbi et al., 2021; Vancea and Apostol, 2021; Picó-Pérez et al., 2021; Gopal et al., 2020; Chiaramonte et al., 2022; Del Río-Casanova et al., 2021). A Romanian study reported there were no significant changes in levels of depression, anxiety, or stress during the COVID-19 crisis, however, one in three women exhibited elevated levels of at least one of these symptoms (Vancea and Apostol, 2021).

We found a significant inverse correlation between the number of children and the levels of depression, anxiety, and stress. In the US, about half of the parents of children under 18 years of age reported high levels of stress during the pandemic (Pudpong et al., 2023). In Latin America, the prevalence of anxiety and depression among parents during the pandemic was 22.1 and 26.6%, respectively (Ben Brik et al., 2022). According to a study conducted in Norway, the number of children may be associated with parental stress (Johnson et al., 2022). In addition, several studies that used the DASS-21 identified having children as a protective factor against changes in the mental health status of people who witnessed the period of social isolation (Wang et al., 2020; Tee et al., 2020; Del Río-Casanova et al., 2021; Wang et al., 2021). In contrast, other studies state an increase in psychological distress compared to previous years among people living with children (Picó-Pérez et al., 2021; Roma et al., 2020). Although the results mentioned earlier, there is also evidence that having a dysfunctional family could increase the incidence rates of depression and anxiety during the stay-home period of the pandemic (Liu et al., 2023).

A systematic review of 146,139 subjects from more than 14 countries reported anxiety, depression, and stress levels of 35.9, 29.7, and 12.5%, respectively (Rabiu Abubakar et al., 2022). Evidence suggests that epidemics or natural disasters increase the long-term levels of depression in populations (Rodríguez-Hidalgo et al., 2020). This could easily be explained by the drastic labor and economic change that the population faced after confinement, a period of economic recession, unemployment, teleworking, and the restriction of mobilization, which limited the possibility of financial recovery (Tee et al., 2020; Amagua et al., 2022). On the other hand, the return of children and young people to face-to-face classes could also explain the high levels of stress reported, since this involves a high economic expense, reorganization of the usual schedule, and adaptation of sanitary measures in face-to-face education, among others (Ozamiz-Etxebarria et al., 2021; O’Byrne et al., 2021; Bashirian et al., 2021). Bashirian’s study in Iran shows us an example where 90% of the participants were stressed and worried about the social distancing plan and reopening of schools during the COVID-19 pandemic (Bashirian et al., 2021). Other investigations reported loneliness as an important predictor of high levels of anxiety and depression as a result of social distancing, confinement, and mobility restrictions imposed to stop the pandemic (Tee et al., 2020).

A significant association was found between examination COVID of 2020 and stress levels in 2021, which suggests that stress levels were lower in those who had a COVID-19 examination. Moreover, a similar trend was found for 2021 levels of depression. On the other hand, presenting symptoms of COVID-19 and/or its diagnosis confirmed by a professional were not associated with significantly higher levels of anxiety, depression, or stress in 2020 or 2021. Literature shows that having a family member diagnosed with COVID-19 was associated with more severe levels of depression and anxiety (Mautong et al., 2021). One explanation for this may be that the relatives are more concerned than the patient about his illness (Tacchini-Jacquier et al., 2023). A recent meta-analysis concluded that family support factors had an inverse effect on depression (Shao et al., 2024).

In our regression, age wasn’t a predictor for negative change in anxiety, in contrast to study by Fenollar-Cortés’ in which they conducted a 3-month longitudinal pandemic study using the DASS-21 and it showed participants had higher anxiety, stress, and depressive symptomatology (Fenollar-Cortés et al., 2021). Likewise, other studies have reported lower depression and anxiety in older adults than in 18–30-year-old individuals (Lind et al., 2021; Zhu and Upenieks, 2022). Levels of religiosity, secure attachment to God, and better strategies for coping with negative emotions were proposed as reasons why these findings could occur (Zhu and Upenieks, 2022). However, in a study from the UK, Gaggero et al. reported that levels of depression worsened in older adults, especially in those who lost their jobs as a consequence of the pandemic, retired individuals, insufficient social support, and women (Gaggero et al., 2022).

Student status was associated with higher scores in depression, anxiety, and stress in 2021 compared to 2020. Plakhotnik et al. illustrate how university support during pandemic time enhance the student’s perceptions and emotional states, including stress, and life satisfaction (Plakhotnik et al., 2021).

COVID-19 and the measures implemented to curb it have had an immediate negative impact on mental health, as reported by Mautong et al. (2021) in a previous study in 2020. One year after those findings, our results indicate a deterioration in the psychological profile in 2021, which highlights the relevance of this longitudinal follow-up study regarding changes in anxiety, depression, and stress levels. The benefit of establishing a temporal analysis within this longitudinal study is that it provides insights into the long-term mental health challenges linked to confinement. The applicability of this information is crucial for the successful implementation of measures to support individuals affected by such challenges. Utilizing the available data effectively, healthcare professionals and support organizations can tailor interventions to address specific needs and mitigate adverse effects. This approach enhances the efficiency and effectiveness of support systems, ensuring that the allocated resources meet the evolving needs of affected individuals. However, its limitations must be recognized. The use of an online self-report questionnaire might have introduced several sources of bias (self-report bias, selection bias, and sampling bias). Consequently, some categories of people were underrepresented (for example, married adults, adults with children, residents of other provinces, etc.). No clinical psychological or psychiatric diagnosis was made, which prevented the investigator from determining whether the nature of the symptoms was psychological or psychiatric. Therefore, the results should be viewed with caution, and additional studies are required to assess whether these results can be replicated in other populations using different sampling methods. The reduction of the sample size from 646 to 162 participants did not allow a precise comparison, which gave us non-generalizable results. However, the findings of this study provide valuable information about the mental health of a Latin American country during and 1 year after social isolation. That is, it contributes to information about long-term mental disorders associated with confinement and data with limited availability.



5 Conclusion

Exercise and being a student were positive predictors of changes in depression levels. Sex and being a student were a positive predictors for changes in anxiety levels. COVID examination was a negative predictor for stress levels. Early implementation of psychological strategies and physiological interventions could help attenuate mental health repercussions in the aftermath of the pandemic.



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 humans were approved by Comité expedito de Ética of the Ministry of Health of Ecuador (Approval No. 024–2020). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

JG-R: Conceptualization, Investigation, Project administration, Visualization, Writing – original draft. MF: Writing – original draft, Writing – review & editing. JM-R: Data curation, Formal analysis, Methodology, Writing – review & editing. DA: Supervision, Validation, Writing – review & editing. IC-O: Supervision, Validation, Writing – review & editing. GA-V: Formal analysis, Methodology, Supervision, Validation, Writing – review & editing. HM: Writing – review & editing, Data curation, Methodology, Formal analysis.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

A special thanks to Universidad Espiritu Santo for their continuous support.



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.



Publisher’s note

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



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1383755/full#supplementary-material



Abbreviations


COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus; WHO, World Health Organization; PTSD, Post Traumatic Stress Disorder; DASS-21, Depression, Anxiety and Stress Scale-21 Items; GAD-7, Generalized Anxiety Disorder 7-items; PHQ-9, Patient Health Questionnaire-9; CBT, cognitive behavioral therapy.



References

 Alharbi, F. F., Alkheraiji, M. A., Aljumah, A. A., Al-Eissa, M., Qasim, S. S., Alaqeel, M. K., et al. (2021). Domestic violence against married women during the COVID-19 quarantine in Saudi Arabia. Cureus 13:e15231. doi: 10.7759/cureus.15231


 Alimoradi, Z., Broström, A., Tsang, H. W. H., Griffiths, M. D., Haghayegh, S., Ohayon, M. M., et al. (2021). Sleep problems during COVID-19 pandemic and its’ association to psychological distress: a systematic review and meta-analysis. EClinicalMedicine 36:100916. doi: 10.1016/j.eclinm.2021.100916 

 Amagua, C. A. P., Ortega, V. E. P., Ascuntar, Y. B. R., and Cahuatijo, Y. E. S. (2022). Factores sociodemográficos, calidad de vida y afrontamiento del estrés percibido en población ecuatoriana expuesta a la pandemia (covid-19). Rev. U-Mores 1, 55–75. doi: 10.35290/ru.v1n2.2022.598


 Amerio, A., Lugo, A., Stival, C., Fanucchi, T., Gorini, G., Pacifici, R., et al. (2021). COVID-19 lockdown impact on mental health in a large representative sample of Italian adults. J. Affect. Disord. 292, 398–404. doi: 10.1016/j.jad.2021.05.117


 Bashirian, S., Barati, M., Afshari, M., Mirmoini, S. S., and Tagh, J. Z. C. Identifying concern and stress of parents, students and teachers with the social distance planning process and reopening of schools during Covid-19 pandemic: a qualitative stud. (2021). Available at: https://europepmc.org/article/PPR/PPR271598


 Ben Brik, A., Williams, N., Esteinou, R., Acero, I. D. M., Mesurado, B., Debeliuh, P., et al. (2022). Parental mental health and child anxiety during the COVID-19 pandemic in Latin America. J. Soc. Issues 80, 360–388. doi: 10.1111/josi.12523


 Bonati, M., Campi, R., and Segre, G. (2022). Psychological impact of the quarantine during the COVID-19 pandemic on the general European adult population: a systematic review of the evidence. Epidemiol. Psychiatr. Sci. 31:e27. doi: 10.1017/S2045796022000051 

 Bonilla-Sierra, P., Manrique-G, A., Hidalgo-Andrade, P., and Ruisoto, P. (2021). Psychological inflexibility and loneliness mediate the impact of stress on anxiety and depression symptoms in healthcare students and early-career professionals during COVID-19. Front. Psychol. 12:729171. doi: 10.3389/fpsyg.2021.729171


 Brailovskaia, J., and Margraf, J. (2020). Predicting adaptive and maladaptive responses to the coronavirus (COVID-19) outbreak: a prospective longitudinal study. Int. J. Clin. Health Psychol. 20, 183–191. doi: 10.1016/j.ijchp.2020.06.002 

 Braun, V., and Clarke, V. (2006). Using thematic analysis in psychology. Qual. Res. Psychol. 3, 77–101. doi: 10.1191/1478088706qp063oa


 Bueno-Notivol, J., Gracia-García, P., Olaya, B., Lasheras, I., López-Antón, R., and Santabárbara, J. (2021). Prevalence of depression during the COVID-19 outbreak: a meta-analysis of community-based studies. Int. J. Clin. Health Psychol. 21:100196. doi: 10.1016/j.ijchp.2020.07.007 

 Camargo, D., Navarro-Tapia, E., Pérez-Tur, J., and Cardona, F. (2023). Relationship between COVID-19 pandemic confinement and worsening or onset of depressive disorders. Brain Sci. 13:899. doi: 10.3390/brainsci13060899 

 Carvalho Aguiar Melo, M., and de Sousa, S. D. (2020). Impact of social distancing on mental health during the COVID-19 pandemic: an urgent discussion. Int. J. Soc. Psychiatry 66, 625–626. doi: 10.1177/0020764020927047 

 Chiaramonte, D., Simmons, C., Hamdan, N., Ayeni, O. O., López-Zerón, G., Farero, A., et al. (2022). The impact of COVID-19 on the safety, housing stability, and mental health of unstably housed domestic violence survivors. J. Community Psychol. 50, 2659–2681. doi: 10.1002/jcop.22765 

 Chocho-Orellana, Á. X., Samper-García, P., Malonda-Vidal, E., Llorca-Mestre, A., Zarco-Alpuente, A., and Mestre-Escrivá, V. (2022). Psychosocial effects of COVID-19 in the Ecuadorian and Spanish populations: a cross-cultural study. Front. Psychol. 13:803290. doi: 10.3389/fpsyg.2022.803290 

 Clay, J. M., and Parker, M. O. (2020). Alcohol use and misuse during the COVID-19 pandemic: a potential public health crisis? Lancet Public Health 5:e259. doi: 10.1016/S2468-2667(20)30088-8


 Cucinotta, D., and Vanelli, M. (2020). WHO declares COVID-19 a pandemic. Acta Biomed 91, 157–160.


 Daza, P., Novy, D. M., Stanley, M. A., and Averill, P. (2002). The depression anxiety stress Scale-21: Spanish translation and validation with a Hispanic sample. J. Psychopathol. Behav. Assess. 24, 195–205. doi: 10.1023/A:1016014818163


 Del Río-Casanova, L., Sánchez-Martín, M., García-Dantas, A., González-Vázquez, A., and Justo, A. (2021). Psychological responses according to gender during the early stage of COVID-19 in Spain. Int. J. Environ. Res. Public Health 18:3731. doi: 10.3390/ijerph18073731


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

 Fenollar-Cortés, J., Jiménez, Ó., Ruiz-García, A., and Resurrección, D. M. (2021). Gender differences in psychological impact of the confinement during the COVID-19 outbreak in Spain: a longitudinal study. Front. Psychol. 12:682860. doi: 10.3389/fpsyg.2021.682860 

 Gaggero, A., Fernández-Pérez, Á., and Jiménez-Rubio, D. (2022). Effect of the COVID-19 pandemic on depression in older adults: a panel data analysis. Health Policy 126, 865–871. doi: 10.1016/j.healthpol.2022.07.001


 Gobbi, S., Płomecka, M. B., Ashraf, Z., Radziński, P., Neckels, R., Lazzeri, S., et al. (2020). Worsening of preexisting psychiatric conditions during the COVID-19 pandemic. Front. Psych. 11:581426. doi: 10.3389/fpsyt.2020.581426 

 Goldberg, X., Castaño-Vinyals, G., Espinosa, A., Carreras, A., Liutsko, L., Sicuri, E., et al. (2022). Mental health and COVID-19 in a general population cohort in Spain (COVICAT study). Soc. Psychiatry Psychiatr. Epidemiol. 57, 2457–2468. doi: 10.1007/s00127-022-02303-0 

 Gonçalves, P. D., Moura, H. F., Do Amaral, R. A., Castaldelli-Maia, J. M., and Malbergier, A. (2020). Alcohol use and COVID-19: can we predict the impact of the pandemic on alcohol use based on the previous crises in the 21st century? A brief review. Front. Psych. 11:581113. doi: 10.3389/fpsyt.2020.581113


 González-Sanguino, C., Ausín, B., Castellanos, M. A., Saiz, J., and Muñoz, M. (2021). Mental health consequences of the COVID-19 outbreak in Spain. A longitudinal study of the alarm situation and return to the new normality. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 107:110219. doi: 10.1016/j.pnpbp.2020.110219 

 Gopal, A., Sharma, A. J., and Subramanyam, M. A. (2020). Dynamics of psychological responses to COVID-19 in India: a longitudinal study. PLoS One 15:e0240650. doi: 10.1371/journal.pone.0240650


 Grimes, A. (2022). Measuring pandemic and lockdown impacts on wellbeing. Rev. Income Wealth 68, 409–427. doi: 10.1111/roiw.12585


 Harries, A. J., Lee, C., Jones, L., Rodriguez, R. M., Davis, J. A., Boysen-Osborn, M., et al. (2021). Effects of the COVID-19 pandemic on medical students: a multicenter quantitative study. BMC Med. Educ. 21:14. doi: 10.1186/s12909-020-02462-1


 Henssler, J., Stock, F., van Bohemen, J., Walter, H., Heinz, A., and Brandt, L. (2021). Mental health effects of infection containment strategies: quarantine and isolation—a systematic review and meta-analysis. Eur. Arch. Psychiatry Clin. Neurosci. 271, 223–234. doi: 10.1007/s00406-020-01196-x 

 Holm-Hadulla, R. M., Wendler, H., Baracsi, G., Storck, T., Möltner, A., and Herpertz, S. C. (2023). Depression and social isolation during the COVID-19 pandemic in a student population: the effects of establishing and relaxing social restrictions. Front. Psychiatry 14:1200643. doi: 10.3389/fpsyt.2023.1200643


 Islam, S., Sujan, S. H., Tasnim, R., Sikder, T., Potenza, M. N., and van Os, J. (2020). Psychological responses during the COVID-19 outbreak among university students in Bangladesh. PLoS One 15:e0245083. doi: 10.1371/journal.pone.0245083 

 Johnson, M. S., Skjerdingstad, N., Ebrahimi, O. V., Hoffart, A., and Johnson, S. U. (2022). Parenting in a pandemic: parental stress, anxiety and depression among parents during the government-initiated physical distancing measures following the first wave of COVID-19. Stress. Health 38, 637–652. doi: 10.1002/smi.3120


 Kuehner, C., Schultz, K., Gass, P., Meyer-Lindenberg, A., and Dreßing, H. (2020). Mental health status in the community during the COVID-19-pandemic. Psychiatr. Prax. 47, 361–369. doi: 10.1055/a-1222-9067 

 Kupcova, I., Danisovic, L., Klein, M., and Harsanyi, S. (2023). Effects of the COVID-19 pandemic on mental health, anxiety, and depression. BMC Psychol. 11:108. doi: 10.1186/s40359-023-01130-5


 Lind, M., Bluck, S., and McAdams, D. P. (2021). More vulnerable? The life story approach highlights older People’s potential for strength during the pandemic. J. Gerontol. B Psychol. Sci. Soc. Sci. 76, e45–e48. doi: 10.1093/geronb/gbaa105 

 Lindert, J., Jakubauskiene, M., and Bilsen, J. (2021). The COVID-19 disaster and mental health-assessing, responding and recovering. Eur. J. Pub. Health 31:iv31–5. doi: 10.1093/eurpub/ckab153 

 Liu, L., Chen, J., Liang, S., Yang, W., Peng, X., Cai, C., et al. (2023). Impact of family functioning on mental health problems of college students in China during COVID-19 pandemic and moderating role of coping style: a longitudinal study. BMC Psychiatry 23:244. doi: 10.1186/s12888-023-04717-9 

 Martínez-Cao, C., de la Fuente-Tomás, L., Menéndez-Miranda, I., Velasco, Á., Zurrón-Madera, P., García-Álvarez, L., et al. (2021). Factors associated with alcohol and tobacco consumption as a coping strategy to deal with the coronavirus disease (COVID-19) pandemic and lockdown in Spain. Addict. Behav. 121:107003. doi: 10.1016/j.addbeh.2021.107003


 Mattes, A., and Roheger, M. (2020). Nothing wrong about change: the adequate choice of the dependent variable and design in prediction of cognitive training success. BMC Med. Res. Methodol. 20:296. doi: 10.1186/s12874-020-01176-8


 Mautong, H., Gallardo-Rumbea, J. A., Alvarado-Villa, G. E., Fernández-Cadena, J. C., Andrade-Molina, D., Orellana-Román, C. E., et al. (2021). Assessment of depression, anxiety and stress levels in the Ecuadorian general population during social isolation due to the COVID-19 outbreak: a cross-sectional study. BMC Psychiatry 21:212. doi: 10.1186/s12888-021-03214-1


 Nisticò, V., Bertelli, S., Tedesco, R., Anselmetti, S., Priori, A., Gambini, O., et al. (2021). The psychological impact of COVID-19-related lockdown measures among a sample of Italian patients with eating disorders: a preliminary longitudinal study. Eat. Weight Disord. 26, 2771–2777. doi: 10.1007/s40519-021-01137-0


 O’Byrne, L., Gavin, B., Adamis, D., Lim, Y. X., and McNicholas, F. (2021). Levels of stress in medical students due to COVID-19. J. Med. Ethics 47, 383–388. doi: 10.1136/medethics-2020-107155


 O’Connor, R. C., Wetherall, K., Cleare, S., McClelland, H., Melson, A. J., Niedzwiedz, C. L., et al. (2021). Mental health and well-being during the COVID-19 pandemic: longitudinal analyses of adults in the UK COVID-19 Mental Health & Wellbeing study. Br. J. Psychiatry 218, 326–333. doi: 10.1192/bjp.2020.212 

 Ozamiz-Etxebarria, N., Dosil Santamaría, M., Idoiaga Mondragon, N., and Berasategi, S. N. (2021). Emotional state of school and university teachers in northern Spain in the face of COVID-19. Rev. Esp. Salud Publica 95:e202102030.


 Penninx, B. W. J. H., Benros, M. E., Klein, R. S., and Vinkers, C. H. (2022). How COVID-19 shaped mental health: from infection to pandemic effects. Nat. Med. 28, 2027–2037. doi: 10.1038/s41591-022-02028-2


 Picó-Pérez, M., Ferreira, S., Couto, B., Raposo-Lima, C., Machado-Sousa, M., and Morgado, P. (2021). Sociodemographic and lifestyle predictors of mental health adaptability during COVID-19 compulsory confinement: a longitudinal study in the Portuguese population. J. Affect. Disord. 295, 797–803. doi: 10.1016/j.jad.2021.08.150


 Pieh, C., Budimir, S., Humer, E., and Probst, T. (2021). Comparing mental health during the COVID-19 lockdown and 6 months after the lockdown in Austria: a longitudinal study. Front. Psychiatry 12:625973. doi: 10.3389/fpsyt.2021.625973


 Plakhotnik, M. S., Volkova, N. V., Jiang, C., Yahiaoui, D., Pheiffer, G., McKay, K., et al. (2021). The perceived impact of COVID-19 on student well-being and the mediating role of the university support: evidence from France, Germany, Russia, and the UK. Front. Psychol. 12:642689. doi: 10.3389/fpsyg.2021.642689


 Pudpong, N., Julchoo, S., Sinam, P., Uansri, S., Kunpeuk, W., and Suphanchaimat, R. (2023). Self-reported anxiety and depression among parents of primary school children during the COVID-19 pandemic in Thailand, 2022. Int. J. Environ. Res. Public Health 20:5622. doi: 10.3390/ijerph20095622


 Rabiu Abubakar, A., Tor, M. A., Ogidigo, J., Sani, I. H., Rowaiye, A. B., Ramalan, M. A., et al. (2022). Challenges and implications of the COVID-19 pandemic on mental health: a systematic review. Psych 4, 435–464. doi: 10.3390/psych4030035


 Ramalho, R. (2020). Alcohol consumption and alcohol-related problems during the COVID-19 pandemic: a narrative review. Austr. Psychiatry 28, 524–526. doi: 10.1177/1039856220943024 

 Rodríguez-Hidalgo, A. J., Pantaleón, Y., Dios, I., and Falla, D. (2020). Fear of COVID-19, stress, and anxiety in university undergraduate students: a predictive model for depression. Front. Psychol. 11:591797. doi: 10.3389/fpsyg.2020.591797


 Roma, P., Monaro, M., Colasanti, M., Ricci, E., Biondi, S., Di Domenico, A., et al. (2020). A 2-month follow-up study of psychological distress among Italian people during the COVID-19 lockdown. Int. J. Environ. Res. Public Health 17:8180. doi: 10.3390/ijerph17218180


 Scandurra, C., Bochicchio, V., Dolce, P., Valerio, P., Muzii, B., and Maldonato, N. M. (2023). Why people were less compliant with public health regulations during the second wave of the Covid-19 outbreak: the role of trust in governmental organizations, future anxiety, fatigue, and Covid-19 risk perception. Curr. Psychol. 42, 7403–7413. doi: 10.1007/s12144-021-02059-x 

 Schäfer, A. A., Santos, L. P., Quadra, M. R., Dumith, S. C., and Meller, F. O. (2022). Alcohol consumption and smoking during Covid-19 pandemic: association with sociodemographic, behavioral, and mental health characteristics. J. Community Health 47, 588–597. doi: 10.1007/s10900-022-01085-5 

 Seitz, K. I., Bertsch, K., and Herpertz, S. C. (2021). A prospective study of mental health during the COVID‐19 pandemic in childhood trauma–exposed individuals: social support matters. J. Trauma. Stress. 34, 477–486. doi: 10.1002/jts.22660 

 Shao, J., Yu, Y., Cheng, C., Gao, M., Li, X., Ma, D., et al. (2024). The prevalence of depression among the global public in the context of the COVID-19 epidemic: a systematic review and Meta-analysis. Iran. J. Public Health 53, 785–798. doi: 10.18502/ijph.v53i4.15555


 Tacchini-Jacquier, N., Monnay, S., Bonvin, E., Dubuis, J., and Verloo, H. (2023). Relatives’ experiences of visiting restrictions during the COVID-19 pandemic’s first wave: a PREMs study in Valais hospital, Switzerland. BMC Health Serv. Res. 23:1008. doi: 10.1186/s12913-023-10013-9


 Tee, M. L., Tee, C. A., Anlacan, J. P., Aligam, K. J. G., Reyes, P. W. C., Kuruchittham, V., et al. (2020). Psychological impact of COVID-19 pandemic in the Philippines. J. Affect. Disord. 277, 379–391. doi: 10.1016/j.jad.2020.08.043 

 Vancea, F., and Apostol, M. Ş. (2021). Changes in mental health during the COVID-19 crisis in Romania: a repeated cross-section study based on the measurement of subjective perceptions and experiences. Sci. Prog. 104:003685042110258. doi: 10.1177/00368504211025873


 Vindegaard, N., and Benros, M. E. (2020). COVID-19 pandemic and mental health consequences: systematic review of the current evidence. Brain Behav. Immun. 89, 531–542. doi: 10.1016/j.bbi.2020.05.048 

 Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R. S., et al. (2020). A longitudinal study on the mental health of general population during the COVID-19 epidemic in China. Brain Behav. Immun. 87, 40–48. doi: 10.1016/j.bbi.2020.04.028


 Wang, C., Tee, M., Roy, A. E., Fardin, M. A., Srichokchatchawan, W., Habib, H. A., et al. (2021). The impact of COVID-19 pandemic on physical and mental health of Asians: a study of seven middle-income countries in Asia. PLoS One 16:e0246824. doi: 10.1371/journal.pone.0246824 

 Xiong, J., Lipsitz, O., Nasri, F., Lui, L. M. W., Gill, H., Phan, L., et al. (2020). Impact of COVID-19 pandemic on mental health in the general population: a systematic review. J. Affect. Disord. 277, 55–64. doi: 10.1016/j.jad.2020.08.001 

 Yu, H., Huang, W., Yang, X., Yang, H., Ma, H., and Zhang, N. (2023). Longitudinal investigation of factors influencing mental health during centralized quarantine for COVID-19. Int. Health 16, 344–350. doi: 10.1093/inthealth/ihad062


 Zamorano González, B., Peña Cárdenas, F., Pinto-Cortez, C., Narváez, Y. V., Martínez, J. I. V., and Ramos, L. A. R. (2021). Unemployment and mental health in a community population from a border city in Mexico. Work 69, 957–967. doi: 10.3233/WOR-213527 

 Zhang, K., Lin, Z., Peng, Y., and Li, L. (2021). A longitudinal study on psychological burden of medical students during COVID-19 outbreak and remission period in China. Eur. J. Psychiatry 35, 234–241. doi: 10.1016/j.ejpsy.2021.06.003 

 Zhu, X., and Upenieks, L. (2022). Age differences in mental health during the COVID-19 pandemic: assessing the moderating role of attachment to god. J. Aging Health 35, 607–622. doi: 10.1177/08982643221112141 


Copyright
 © 2024 Gallardo-Rumbea, Farfán Bajaña, Mautong, Moncayo-Rizzo, Andrade, Cherrez-Ojeda and Alvarado-Villa. 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/xhtml/Nav.xhtml




Contents





		Cover



		Psychological impact of COVID-19 on the Ecuadorian population: a comparative analysis 1 year after quarantine measures



		1 Introduction



		2 Methods



		2.1 Study design and population



		2.2 Survey design



		2.2.1 DASS-21 questionnaire









		2.3 Statistical analysis



		2.4 Ethical considerations









		3 Results



		3.1 Sociodemographic characteristics of the study population



		3.2 Categories of depression, anxiety, and stress



		3.3 Association analyses



		3.4 Linear regression analysis









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		Supplementary material



		Abbreviations



		References



















OPS/images/cover.jpg
’ frontiers | Frontiers in Psychology

Psychological impact of
COVID-19 on the Ecuadorian
population: a comparative
analysis 1 year after quarantine
measures












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
, frontiers Frontiers in Psychology






OPS/images/fpsyg-15-1383755-t001.jpg
Variables
Age (Mean£5D)
Sex
Male
Female
Marital status
Single
Married
Widowed
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Cohabiting
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Post-graduate

Place of residence
Province of Guayas
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(Median. IQR)
COVID-19 symptoms

COVID-19 diagnosis

confirmed
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As same as last year

More than last year
Alcohol consumption
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As same as last year

More than last year
Sleep pattern

Less than last year

As same as last year

More than last year

n, number; IQR, Interquartile range;

123(73.5%)

26(16%)
1(0.6%)
9(5.6%)
301.9%)

0(0%)
85(52.5%)
100.6%)
62(38.3%)
14(8.6%)

124(76.5%)
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4(25%)

88 (54.3%)

74 (45.7%)
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56 (34.6%)
67 (41.4%)

39(24.1%)

OVID-19, Coronavirus disease 2019,
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Variables 2020 2021 p-value*

n=162 Percentage Median(IQR) n=162 Percentage Median (IQR)

Anxiety Normal 92 56.8% 6(2-105) 7 438% §(4-143) <0.001
Mild 16 9.9% 14 86%
Moderate 37 228% 37 28%
Severe 5 3.1% 16 9.9%
Extremely severe 12 74% u 14.8%
Depression  Normal 9 59.3% 6(2-125) 94 58.0% 8(4-14) 0215
Mild 26 16.0% 20 12.3%
Moderate u 14.8% 2 15.4%
Severe 5 3.1% 2 7.4%
Extremely severe 1 6.8% 1 68%
Stress Normal 18 728% 10(6-16) 106 65.4% 10 (6-18) 0056
Mild 19 11.7% 19 11.7%
Moderate 1 6.8% 19 117%
Severe n 68% 14 86%
Extremely severe 3 19% 4 25%

*p-value calculated with Wilcoxon test (for median scores).
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2020 variables Depression Stress p-value®
Age —0.411%% <0.001 ~0247%% 0.001 ~0321% <0.001
Number of children ~0.330% <0.001 0,87+ 0.009 ~0.196% 0.006
Subjective perception of general health ~0.257+% <0.001 ~0252%% 0.001 ~0290% <0.001
Subjective perception of mental health ~0.609% <0.001 ~0.428%* <0.001 ~0515% <0.001
Worry about acquiring COVID-19 0.156* 0.024 0.230%% 0.002 02145 0.003
2021 variables Depression p-value Anxiety p-value Stress. p-value
Age ~0204% 0009 ~0251%% 0001 ~0239% 0.002
Number of children —0.235% 0003 ~0.207 0,008 ~0.199% 0011
Subjective perception of general health —0.281%% <0.001 ~0325%* <0001 —0311% <0.001
Subjective perception of mental health —0.681%+ <0.001 ~0.605** <0001 ~0.695% <0.001
Worry about acquiring COVID-19 0104 0190 0134 0090 0139 0077

‘p-values were calculated using a Spearman correlation test. *p = <0.05; **p= <001
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Univariate analysis Multivariate analysis

Predictors Coefficient Cl(95%) p-value Coefficient Cl (95%)
E b 3

Dependent variable: change in depression

(2020) COVID-19 examination ~7.556 -12383 =279 0002 ~5.402 -0.152 ~10315 | ~0.490 0031
(yes)

(2020) Exercise (same as a year 2726 -0422 | 5874 0089 2790 0131 ~0290 | 5870 0075
ago)

(2020) Exercise (more than a 5299 249 8101 <0.001 4466 0238 1699 723 0.002
year ago)

(2020) Student (yes) 3537 0844 6229 0010 3.195 0.176 0595 5797 0016
(2020) depression score ~0.409 ~0389 -0561 | 0258 <0001
Self-reported mental health ~1014 —1745 | -0282 0007

(2020)

(2020) COVID-19 symptoms 3493 025 6751 0036

(yes)

Dependent variable: change in anxiety

Sex (female) 2595 0416 4774 0020 2220 0.150 0189 4250 0032
(2020) 3756 1570 | 5942 <0001 2689 1074 0567 4810 0013
Student

(yes)

Self-reported mental health —1L191 -1716 | -0667 <0001 ~1026 ~0299 -1543 | 0510 <0001
(2020) Anxiety score ~0497 -0529 ~0637 | 035 <0001
Age ~0.116 -0211 | -0020 0018

(2020) COVID- 19 examination ~4.989 ~909 | -0888 0017

(yes)

Self-reported general health ~1.091 -1835 | -0347 0004

Worry about acquiring ~0.451 ~0878 | -0024 0038

COVID-19

Dependent variable: change in stress

(2020) Student (yes) 3.692 1187 6197 0.004 2976 0171 0565 5386 0.016
(2020) COVID-19 examination -7 —11541 | -2459 0.003 ~6.153 ~0.181 -10674  -1631 0.008
(yes)

Self-reported mental health -1.201 -1836  -0567  <0.001 -1.032 ~0.261 -2 -0412 0.001
(2020 Stress score ~0.602 ~0.586 —0762 | ~0441 <0.001

Sex (female) 2922 0482 5363 0.019
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