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Background and objectives: The situation caused by the confinement due to the 
COVID-19 pandemic and the mobility restriction implemented by governments 
worldwide had a significant impact on people’s routines. Stressors are known 
to increase emotional imbalance, uncertainty, and frustration in the general 
population. This study explores the factors that predispose to the risk of perceived 
stress from COVID-19 and determines the underlying mediating mechanisms in 
the Ecuadorian population.

Method: The cross-sectional study an incidental non-probabilistic sample of 
n = 977 participating student volunteers from the four regions of the Republic of 
Ecuador (68.6% women and 31.4% men). Data on emotional regulation (ERQ), 
perceived stress (PSS), active procrastination (APS), diagnosis and symptoms 
related to COVID-19, social isolation, coexistence, and a sociodemographic 
questionnaire (biological sex, marital status, and age) were recruited. Statistical 
analysis was based on a structural equation model.

Results: The risk of suffering perceived stress in the COVID-19 pandemic was 
higher for single women who have lived longer in social isolation, have lived with 
more people, have poor emotional regulation and high rates of procrastination. 
This structural model is similar in all Ecuadorian regions χ2 = 21.54 (p = 0.760), 
RMSEA = 0.001 (95%CI, 0.00–0.02), CFI = 0.998; TLI = 0.999; SRMR = 0.020.

Discussion: Although our findings are consistent and revealing for the scientific 
community, the lack of discrimination of the data due to strict isolation measures, 
taken at different periods by the Ecuadorian government against positive cases of 
COVID-19, is discussed. The research was applied to the university population, it 
would be representative to extend the study to schools and colleges.

Conclusion: We consider this work as a starting point for the creation of 
preventive models against perceived stress in the university environment in the 
event of health emergencies.
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1. Introduction

In December 2019, health authorities alerted a new variant of the 
coronavirus family, SARS-CoV-2, in Hubei Province, China (1, 2). 
However, most cases affected by this virus present mild symptoms 
similar to those of a common cold. Therefore, a fraction of those 
infected present more severe symptoms that can lead to a severe acute 
respiratory syndrome, pneumonia, renal failure, and even death (3). 
This new variant of the virus is transmitted from person to person by 
air through secretions or respiratory droplets expelled as aerosols 
(contact with fomites), which facilitates its rapid spread (4). On 
February 11, 2020, the World Health Organization (WHO) named 
this pathogenic virus COVID-19 and promoted several containment 
measures focused on personal hygiene habits, ventilation of private 
and public areas, and social distancing (5).

Since its inception, COVID-19 has had a significant impact on 
society, with substantial adverse effects on physical and mental health 
(both of those directly infected and the rest of the general population) 
(6–8). Government authorities worldwide have issued various 
measures to encourage people to leave their homes as little as possible 
and encourage teleworking (9). Consequently, the population has 
been driven to adopt new lifestyles, which in some cases has involved 
the use of negative coping strategies to mitigate the perceived stressful 
situation, resulting in the emergence and aggravation of psychological 
problems (10–12).

Currently, worldwide so far, in 2022, there are approximately 442 
million confirmed cases, 5 million deaths, and a total of 10 billion 
doses of vaccines administered (13). In Ecuador, the approximate 
calculation of these positive cases is 800,000, with 35,000 deaths and 
13 million doses of vaccines administered (78.08% of the population 
fully vaccinated) (14). Emergency preparedness and response at the 
onset of the COVID-19 pandemic have been insufficient. Neither 
Ecuador nor any other country in the world was prepared for a 
pandemic of this type. The health crisis and the impacts on the 
Ecuadorian population during 2020 and 2021 have severely affected 
the national public health system and emergency response; still, they 
have also had socioeconomic, equity, and ethical dimensions in the 
country (9). Ecuador’s National Health System has been severely 
overwhelmed by the COVID-19 pandemic despite the efforts of the 
National Ministry of Public Health; this was primarily due to 
inadequate emergency health planning responses. The provinces of 
Pichincha, Guayas, Manabí, Azuay, El Oro, and Tungurahua were the 
most affected by the COVID-19 pandemic, with thousands of positive 
cases (15).

One of the effects of COVID-19 has been to increase the perceived 
stress levels of the individuals, leading to a worsening of anxiety and 
depressive symptoms (16, 17). Perceived stress is defined as a process 
of defensive response to a stimulus or pressure (which can be either 
positive or negative), and states of physical and emotional tension 
characterize it. It involves activation of the hypothalamic–pituitary–
adrenal axis with activation of corticosteroids and the autonomic 
nervous system (18). Low levels of perceived stress are not harmful 
since they are a consequence of the need for readjustment of the 
organism. Pathological stress produces an imbalance between the 
contextual demands and the response capacity of the subjects to face 
them. The emitted response results from overexertion that leads to 
situations of exhaustion, fatigue, psychosomatic states, and other 
psychopathological alterations (19). The dominant explanatory theory 

of stress is based on a bio-psycho-social model. A person perceives a 
situation as threatening and emits a global response that is excessive 
and exceeds their capacity for resistance (20). In these situations, some 
subjects may use maladaptive coping strategies that lead to 
psychological distress (12, 21–26).

Several studies relate increased perceived stress levels to emotional 
dysregulation (27), understood as the lack of control over behavior, 
personal motivations, affect, and difficulty returning to a calm state. 
One of the dimensions most often related to stress states is expressive 
suppression because it relates to emotional exhaustion (28).

Another stress-related maladaptive behavior observed is 
procrastination (29–33). As is known, stress-induced discomfort 
situations cause activities to be postponed or not completed. Precisely 
on this point, the confinement by COVID-19 has led the individuals 
to postpone activities and avoid situations that were part of their daily 
life, such as work, social activities, and studies (34). As a result, many 
students and workers have been forced to be absent from school and 
work (35, 36).

Sociodemographic studies recorded during the confinement 
phase due to COVID-19 have identified variables with predictive 
capacity for perceived stress, such as female sex (39.40), single marital 
status (37), isolation time (38), diagnosis of COVID-19, symptoms 
associated with COVID-19 (39) and population regions (15).

Studies in Latin America (37–39) have reported high-stress cases 
due to the COVID-19 pandemic. Precise Ecuador was one of the 
countries most affected by the pandemic (report of more than 65,000 
cases of people infected by COVID-19) (40) with deplorable financial 
resources and incomplete health facilities. Ecuador has had severe 
difficulties determining possible cases of infection, containing its 
spread, and treating patients (41, 42). This critical situation, wrapped 
in a context of significant vulnerability, has created a feeling of extreme 
helplessness among the population, affecting mental health (43), 
especially generating perceived stress.

In summary, the control measures promoted worldwide to control 
the spread of the COVID-19 pandemic (characterized by the 
accentuation of social distance and home isolation) have substantially 
impacted people’s lifestyles, increasing the risk of unhealthy behavioral 
patterns (44). For example, disruption of the daily routine of work and 
studies, or being continuously exposed to news about the infection 
provided by the media, could have increased levels of uncertainty and 
frustration in the individuals, leading to increases in perceived stress 
levels (7, 10, 37, 38). Therefore, identifying the underlying mechanisms 
that mediate the level of perceived stress and knowing if these 
mechanisms are different in the regions evaluated is necessary to 
develop future actions in the face of new waves of the COVID-19 
pandemic or other situations potentially generating high pressure on 
individuals. The objective of this study is to obtain mediation models 
that evaluate the direct and indirect effects (mediation relationships) 
between the following variables: socio-demographic (ecuadorian 
region, marital status: single), contextual to COVID-19 confinement, 
procrastination, and emotional regulation on the levels of stress 
perceived by university students in Ecuador, during the time of 
mandatory isolation (period March–September 2020), where there 
was no presence of vaccines against the virus.

According to the available scientific evidence, a model has been 
proposed, whose hypotheses represented in the direct associations are: 
The female sex acts as a direct predictor of symptoms of COVID-19 
(34). Greater symptoms related to COVID-19 increase procrastination 
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(35). Single marital status predicts: COVID-19 disease (34), 
procrastination (45), and emotional regulation dimensions (cognitive 
reappraisal and expressive suppression) (46). Older years of age 
increase cognitive reappraisal (47). Higher levels of procrastination 
(29–31, 33) and higher levels of the dimensions of emotional 
regulation (cognitive reappraisal and expressive suppression) (27, 28) 
increase perceived stress. Finally, the composition of these 
relationships is different in the Ecuadorian regions evaluated (15).

2. Method

2.1. Participants

The non-probabilistic sample consisted of n = 977 volunteer 
university students from the four regions that are part of the Republic 
of Ecuador (68.6% women and 31.4% men): Insular n = 10 (1.01%), 
Coast n = 291 (29.79%), Highlands n = 597 (61.11%) and West n = 79 
(8.09%). The students came from five representative universities in the 
country, relevant to the north (Central de Quito and Técnica de 
Ibarra) and the south (Técnica de Machala, Santiago de Guayaquil, 
and Católica de Cuenca), in areas related to health (medicine, 
dentistry, psychology, and nursing) and intermediate level of study 
(from fifth and sixth academic semester). Considering that many of 
the students received their classes at their homes telematically, the 
territorial location where the data were collected depends on the 
geographic region where they would receive their computer classes 
remotely. Therefore, making up the urban area where the universities 
are located and the rural area of their homes. Sampling was incidental 
due to accessibility. Inclusion criteria considered university students 
in the Ecuadorian regions who had signed the informed consent form 
were between 18 and 25 years of age, were in home isolation, and had 
access to a computer or specialized service to answer the survey. None 
of the participants reported having any medical or organic condition 
that prevented them from answering the tests, as well as having any 
anxiety, depression or psychiatric comorbidity 6 months before the 
evaluation. The distribution of participants according to their 
sociodemographic, clinical, and pandemic variants for each region is 
reported in Table 1.

2.2. Instruments

Emotional Regulation Questionnaire (ERQ) (48). Individual 
differences in emotional regulation processes: implications for 
affection, relationships, and well-being. The questionnaire is 
composed of 10 items in which the individual must express their 
degree of agreement about how they habitually regulate their 
emotions. The participant responds according to a seven-point Likert-
type scale, ranging from 1 (strongly disagree) to 7 (strongly agree). 
The first factor collects the scores that assess cognitive reappraisal. The 
second factor refers to emotional suppression. A higher score indicates 
a higher level of cognitive reappraisal and/or emotional suppression. 
The Spanish version of the instrument was used in the present study 
(49). Cronbach’s alpha indices for our study sample are reported in the 
results (Table 1).

Perceived Stress Scale (PSS) (50). A self-report instrument that 
assesses the level of stress perceived during the last month. It contains 

14 items with a 5-point Likert-type response scale (0 = never, 
1 = almost never, 2 = occasionally, 3 = often, 4 = very often). A higher 
score indicates a higher level of perceived stress. The Spanish version 
of the instrument was used in the present study (49). Cronbach’s alpha 
indices for our study sample are reported in the results (Table 1).

Active Procrastination Scale (APS) (51) is a 16-item scale based on 
the underlying components of active procrastination. It is a 7-point 
Likert-type scale with a response format ranging from 1 (not true at 
all) to 7 (absolutely true). A higher score indicates a higher level of 
procrastination. The Spanish version of the instrument was used in 
the present study (49). Cronbach’s alpha indices for our study sample 
are reported in the results (Table 1).

Sociodemographic questionnaire. It consists of a short, structured, 
closed-response survey containing sociodemographic questions 
(biological gender, marital status, and age measured in years).

Pandemic questionnaire. Four exploration questions with two 
answer options (Yes/No) developed by principal investigators based 
on previous study (52). It consists of questions about the pandemic 
context: symptoms related to COVID-19, diagnosis of COVID-19, 
social isolation and coexistence (the questions were interpreted 
dichotomously absence = 0 and presence = 1).

2.3. Process

Data were collected from March to September 2020 in the Republic 
of Ecuador. The participants were amid social isolation due to 
COVID-19 and conducted their classes telematically by videoconference.

The study was conducted under the guidelines of the latest 
Declaration of Helsinki for research on human subjects (53) and was 
approved by the Ethics Committee for Research on Human Subjects 
of the Universidad UTE (IRB-UTE /CEISH UTE) approval code: 
IMP-SIC-LLA CUIO 1408 20, and had the bioethics authorization of 
the university academic council: Universidad Central de Quito, 
Universidad Santiago de Guayaquil, Universidad Técnica de Ibarra, 
Universidad Técnica de Machal, a and Universidad Católica de Cuenca.

Approximately 25,000 students from the five universities received 
an email invitation to participate in the study voluntarily and free of 
charge, of which 977 students who agreed to participate gave informed 
consent and were sent an online survey conducted through the Google 
Forms™ program.

3. Data analysis

Statistical analysis was performed with Stata17 for Windows (54). 
Comparisons between groups were based on the chi-square test (χ2) for 
categorical variables and analysis of variance (ANOVA) for quantitative 
measures. Path analyses implemented through structural equation 
modeling (SEM) assessed direct and indirect effects. That included 
mediational links between sociodemographic variables (gender, marital 
status, and age), contextual and individual variables during COVID-19 
confinement (social isolation, presence of psychological and/or 
physical symptoms, and the use of treatment for mental or physical 
illness). It also included measures of emotional regulation (ERQ 
scores), procrastination, and perceived stress. Path analysis procedures 
are a direct extension of multiple regression models (55) and can 
be used for both exploratory and confirmatory modeling (which allows 
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testing and development of theories) (56). This work used the 
maximum likelihood estimation (MLE) parameter estimation method, 
and goodness-of-fit was evaluated. That is, using standard statistical 
measures: χ2 test, root mean square error of approximation (RMSEA), 
Bentler comparative fit index (CFI), Tucker-Lewis index (TLI), and 
standardized root mean square residual (SRMR). The adequate model 
fit was considered non-significant in 2 tests and if the following criteria 
were met (57): RMSEA<0.08, TLI > 0.9, CFI > 0.9 and SRMR<0.1.

In this study, we have used the Finner’s-method to control Type-I 
error due to multiple statistical analyses. This is a familywise error rate 

stepwise procedure, which offers a more powerful capacity than the 
classical Benforroni’s correction (58).

4. Results

4.1. Sample characteristics

Table 1 shows the description of the participants in the study, and 
the psychological scales have good psychometric properties. The 

TABLE 1 Description of the sample.

Range 
(Min. 

– 
Max.)

Total Insular Coast Mountain West

n = 977 n = 10 n = 291 n = 597 n = 79

Sociodemographics n % n % n % n % n % χ2 df p

Sex

Women 670 68.6% 7 70.0% 220 75.6% 388 65.0% 55 69.6% 10.27 3 0.016*

Men 307 31.4% 3 30.0% 71 24.4% 209 35.0% 24 30.4%

Marital

Single 869 88.9% 7 70.0% 266 91.4% 524 87.8% 72 91.1% 11.23 6 0.082

Married 88 9.0% 3 30.0% 23 7.9% 56 9.4% 6 7.6%

Divorced 20 2.0% 0 0.0% 2 0.7% 17 2.8% 1 1.3%

Mean SD Mean SD Mean SD Mean SD Mean SD F-stat df p

Age (yrs-old) 12 (17–

29)

20.13 2.62 20.40 4.58 20.09 2.58 20.14 2.60 20.20 2.69

0.08

3; 

973 0.971

Context during 

COVID-19 n % n % n % n % n % χ2 df p

Symptoms

No 479 49.0% 10 100.0% 103 35.4% 325 54.4% 41 51.9% 39.29 3 <0.001*

Yes 498 51.0% 0 0.0% 188 64.6% 272 45.6% 38 48.1%

Illness

No 937 95.9% 10 100.0% 273 93.8% 577 96.6% 77 97.5% 5.00 3 0.164

Yes 40 4.1% 0 0.0% 18 6.2% 20 3.4% 2 2.5%

Social isolation

No 586 60.0% 5 50.0% 166 57.0% 363 60.8% 52 65.8% 2.75 3 0.431

Yes 391 40.0% 5 50.0% 125 43.0% 234 39.2% 27 34.2%

Living with others

No 26 2.7% 0 0.0% 6 2.1% 19 3.2% 1 1.3% 1.90 3 0.594

Yes 951 97.3% 10 100.0% 285 97.9% 578 96.8% 78 98.7%

Questionnaires α Mean SD Mean SD Mean SD Mean SD Mean SD F-stat df p

ERQ-cognitive 

reappraisal

0.81 36 (6–42) 25.05 8.23 23.20 10.26 26.25 7.92 24.73 8.28 23.29 8.27 3.79 3; 

973

0.010*

ERQ-emotion 

suppression

0.77 24 (4–28) 17.67 6.37 17.10 7.36 18.36 6.06 17.46 6.44 16.77 6.75 1.91 3; 

973

0.126

Procrastination 0.88 105 (0–

105)

52.35 18.67 51.20 25.51 53.79 18.25 51.64 18.64 52.56 19.58 0.88 3; 

973

0.449

Perceived stress 0.83 16 (4–20) 13.01 2.43 12.90 3.81 13.21 2.20 12.92 2.44 12.91 2.87 1.01 3; 

973

0.386

df, degrees of freedom; SD, standard deviation; EQR, Emotional Regulation Questionnaire; α, Cronbach’s alpha. *Bold: significant comparisons.
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majority of participants were female (n = 670, 68.6%) and single 
(n = 869, 88.9%). The mean age was 20.13 (SD = 2.62). Regarding 
contextual variables during COVID-19 confinement, more 
participants reported the presence of physical or psychological 
symptoms (n = 498, 51.0%), lack of treatment for physical or mental 
illness (n = 937, 95.9%), lack of social isolation (n = 586, 60.0%), and 
cohabitation (n = 951, 97.3%). The comparison between geographic 
areas achieved statistical differences for the sex of the participants 
(higher proportion of women among the Coast group), the presence 
of symptoms during the confinement (higher proportion among the 
Island group), and the ERQ cognitive reappraisal scale (higher mean 
among the participants among the Coast group).

4.2. Mechanisms that explain the level of 
perceived stress during confinement: 
trajectory analysis

Table 2 shows the correlation matrix for the variables considered 
in the study. As a result of the strong association between sample size 
and the results of the null hypothesis tests for the correlation model, 
only coefficients within the ranges mild–moderate (|R|> > 0.24) to 
large-high (|R|> > 0.37) were considered as relevant. Perceived stress 
levels positively correlated with higher scores on the ERQ (emotional 
regulation questionnaire) and procrastination scales. The ERQ scales 
also correlated very positively.

Figure 1 shows the path diagram with the standardized coefficients 
(Table 3 contains the complete results of the model: direct, indirect, 
and total effects). For the categorical variables, we have included into 
brackets the code used with the aim to allow the interpretation of the 
coefficients. This SEM selected in the study as the optimal model for 
the data set retained only significant associations. An adequate fit was 
achieved: χ2 = 21.54 (p = 0.760), RMSEA = 0.001 (95% confidence 
interval: 0.00–0.02), CFI = 0.998, TLI = 0.999 and SRMR = 0.020.

According to the hypotheses raised, it is confirmed by a causal 
model that: the female gender acts as a direct predictor of symptoms of 
COVID-19; Similarly, single marital status influences the increase in 
symptoms associated with COVID-19. Years of age directly influence 
cognitive reappraisal; procrastination and emotional regulation 
dimensions act as direct predictors of perceived stress. In other words, 

higher scores on the procrastination dimension directly predicted 
higher stress levels, and more difficulties were found in emotional 
regulation strategies (higher scores on the ERQ cognitive reappraisal 
and expressive suppression). It also observed different indirect 
(mediational) links explaining the measure of perceived stress. First, 
procrastination was a mediating variable in different ways: (a) Being 
female increased the likelihood of symptoms during confinement, 
which increased procrastination and thus perceived stress levels. (b) 
Being single also directly increased procrastination and, therefore, stress 
score. (c) Singleness and older age were predictors of higher scores on 
the cognitive reappraisal dimension of the ERQ, which increased 
procrastination and thus the likelihood of increased stress.

5. Discussion

The objective of this study was to evaluate the relevance of a 
predictive model of perceived stress and to know its differences 
between the regions of the Republic of Ecuador in the period from 
March to September 2020 in university students. The results suggest 
that time spent in confinement, social isolation, living with more 
people in one environment, non-assertively regulated emotions 
(expressive suppression), procrastination, and being a woman increase 
the severity of perceived stress. The structure of these relationships is 
similar in all Ecuadorian regions (Insular, Coast, Mountain and West).

Our results confirm the hypotheses studied in an integrated causal 
model. The data are consistent with reported studies on the influence 
of confinement time on perceived stress (27, 47). Similarly, social 
isolation is an aggravating factor in the course of stress in times of 
confinement by COVID-19 (27); with this, one can interpret that 
withdrawing from the social context increases a set of long-term 
psychopathological states (59), including stress (16–18, 60).

Although the results are consistent with our hypotheses, several 
studies mention that living with people in a family environment has 
many positive effects on mental health (61–63). This is possibly due to 
the particular characteristics of the pandemic in Ecuador, such as the 
strict social confinement in all regions of the country (64), presence 
of overcrowding in homes (65), effects of gender violence (sexism) 
(66), use of technologies for online learning (67), fear of getting 
infected (68), and economic problems derived from the health 
situation (69). Added to this, the characteristics of the social context 
in Ecuador are essential since most university students live with their 
families, and it is also common to live in extended families. This 
makes it possible that family problems have arisen during the 
pandemic and with the whole family staying at home.

On the other hand, our hypothesis that expressive suppression 
becomes the non-assertive emotional component that acts directly and 
mediates perceived stress is confirmed. This would indicate the clinical 
and psychopathological relevance of emotional regulation, as occurs in 
many psychological disorders (23, 24) such as depression (70, 71), bipolar 
disorder (72), generalized anxiety disorder (73, 74), social anxiety (75, 
76), borderline personality disorder (77), eating disorders (78), and 
substance-related disorders (79). Therefore, the theoretical framework of 
transdiagnosis would explain the high rates of comorbidity that occur 
between different clinical disorders, emotional regulation being a key 
factor in their development and maintenance (80, 81).

These results indicate that emotion regulation has considerable 
overlap with perceived stress management. The studies strengthen our 

TABLE 2 Correlation matrix.

2 3 4 5 6 7

1 Age (yrs-old) −0.031 0.006 0.070 0.037 0.027 0.010

2 COVID-

isolation

– 0.031 0.015 0.015 0.026 0.003

3 COVID-living 

with others

– −0.045 −0.017 −0.011 −0.049

4 ERQ-cognitive 

reappraisal

– 0.772 0.140 0.300

5 ERQ-emotion 

suppression

– 0.126 0.311

6 Procrastination – 0.310

7 Stress –

Bold: statistically significant correlation.
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analysis of the role of managed emotional reactions in perceived stress 
that involve emotional regulation, such as expressive suppression and 
cognitive reappraisal (24, 82). This could be because when people face 
events, emotion regulation allows them to assess the emotional impact 
of the condition and helps determine what types of emotional 
reactions are appropriate, as well as when and how they express 
emotions, as might have occurred in the pandemic by COVID-19 (83).

Empirical evidence has shown that procrastination is one of the most 
frequent stressors presented by confinement, revealing that 
procrastination is associated with poorer psychological health (84–86). 
The results of the study corroborate our hypothesis, indicating that a 
greater tendency to procrastinate is related to the presence of greater 
stress. Despite the fact that studies have reported the association of 
anxiety and depression associated with procrastination (83, 87–89), in our 
study these variables were not considered because our model was to know 
the direct prediction of perceived stress, integrating emotional regulation, 
procrastination and contextual variables related to COVID-19.

A recent study revealed that female college students, compared to 
males, have higher levels of perceived stress due to the COVID-19 
lockdown (71, 90–93). Our hypothesis corroborates these results. Possibly, 
these findings were due to the fact that the composition of the sample was 
made up of young university students. In the same way, we believe that 
these results may be influenced by a greater proportion of women in our 
study sample, statistically differentiated in each Ecuadorian region, so 
we believe that the results should be interpreted with caution.

Finally, despite the fact that our hypothesis was to find a different 
relationship model between regions (15), our results indicate the 
opposite. Possibly this is due to the fact that the composition of the 
sample is homogeneous among its characteristics (university profile).

Regarding the presence of symptoms related to COVID-19, the results 
indicated a statistically significant difference indicating high values in the 
Coast region. We believe that this result is due to the fact that most of the 
presence of deaths due to COVID-19 have been presented by the Coast 
region of Ecuador, as mentioned by several studies (9, 14, 15). Possibly this 
situation has influenced the presence of high values in the cognitive 

reappraisal of this region in a statistically significant way, as indicated by 
our results, which would have led its inhabitants to adopt an emotional 
regulation strategy that implies resignifying an event to change their 
perception. Emotional effect, this ability would have allowed them to 
reduce negative emotional experiences, denoting it as a protection factor 
against the health situation of COVID-19.

5.1. Strengths

The present study has three strengths: the study sample, the 
composition of the data collected in the natural course of the pandemic, 
and the statistical analysis. According to the first strength, the population 
was marked by the geographic regions of Ecuador, giving a sociocultural 
representation of the country made up of university students of middle 
cycles of academic careers related to the area of health who have access 
to the Internet through the modality online survey, allowing for specific 
external validity in the selected study population. The second strength 
included acquiring information on variables inherent to the measures 
established by the leaders of each country, representative of and in 
keeping with the natural context of health. Thirdly, path analysis involves 
the study of all the variables in the same model, allowing us to determine 
the direct and indirect effects of the study.

5.2. Limitations

Although our findings are consistent and revealing for the 
scientific community, however, there were limitations in conducting 
the study. One of them was the use of digital platforms to receive 
information, which probably hindered the natural response of the 
participant, as it could have been completed without supervision. 
One possibility to cover this bias was using self-applied paper 
instruments; however, this was not feasible given the current situation 
due to the pandemic. On the other hand, another fact that can 

FIGURE 1

Diagram of the trajectory plot obtained in the SEM for stress: standardized coefficients. Only the significant coefficients remained in the final model. 
Sample size: n = 977.
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TABLE 3 Results obtained in the path analysis.

Direct effects Indirect effects Total effects

Coeff. SE z-stat p-
value

95%CI (coeff) Coeff. SE z-stat p-
value

95%CI (coeff) Coeff. SE z-stat p-
value

95%CI (coeff)

COVID-isolation

Sex (1 = male vs. 

0 = female)

−8.636 5.587 −1.55 0.122 −19.587 2.315 0.000 No.

path

−8.636 5.587 −1.55 0.122 −19.587 2.315

COVID-

symptoms

Sex (1 = male vs. 

0 = female)

−0.133 0.034 −3.89 0.000 −0.199 −0.066 0.000 No.

path

−0.133 0.034 −3.89 0.000 −0.199 −0.066

ERQ-reappraiss Age (yrs-old)

0.132 0.063 2.08 0.038 0.008 0.256 0.000 No.

path

0.132 0.063 2.08 0.038 0.008 0.256

Single

2.943 0.832 3.54 0.000 1.312 4.574 0.000 No.

path

2.943 0.832 3.54 0.000 1.312 4.574

Procrastination

COVID-

symptoms

4.950 1.161 4.26 0.000 2.675 7.225 0.000 No.

path

4.950 1.161 4.26 0.000 2.675 7.225

ERQ-reappraiss

0.276 0.071 3.89 0.000 0.137 0.415 0.000 No.

path

0.276 0.071 3.89 0.000 0.137 0.415

Sex (1 = male vs. 

0 = female)

0.000 No.

path

−0.656 0.228 −2.88 0.004 −1.104 −0.209 −0.656 0.228 −2.88 0.004 −1.104 −0.209

Age (yrs-old)

0.000 No.

path

0.036 0.020 1.83 0.067 −0.003 0.075 0.036 0.020 1.83 0.067 −0.003 0.075

Marital (1 = single 

vs. 0 = other)

8.481 1.862 4.55 0.000 4.831 12.130 0.812 0.310 2.62 0.009 0.203 1.420 9.293 1.865 4.98 0.000 5.638 12.947

Stress

COVID-

symptoms

0.000 No.

path

0.174 0.045 3.87 0.000 0.086 0.262 0.174 0.045 3.87 0.000 0.086 0.262

ERQ-reappraiss 0.036 0.014 2.63 0.009 0.009 0.062 0.010 0.003 3.58 0.000 0.004 0.015 0.045 0.014 3.30 0.001 0.018 0.072

Procrastination

0.035 0.004 9.20 0.000 0.028 0.043 0.000 No.

path

0.035 0.004 9.20 0.000 0.028 0.043

ERQ-suppression 0.070 0.017 4.03 0.000 0.036 0.104 0.000 No.

path

0.070 0.017 4.03 0.000 0.036 0.104

Sex (1 = male vs. 

0 = female)

0.000 No.

path

−0.023 0.008 −2.74 0.006 −0.039 −0.007 −0.023 0.008 −2.74 0.006 −0.039 −0.007

Age (yrs-old) 0.000 No.

path

0.006 0.003 1.76 0.079 −0.001 0.013 0.006 0.003 1.76 0.079 −0.001 0.013

Marital (1 = single 

vs. 0 = other)

0.000 No.

path

0.538 0.110 4.91 0.000 0.323 0.753 0.538 0.110 4.91 0.000 0.323 0.753

ERQ-suppression Marital (1 = single 

vs. 0 = other)

1.529 0.648 2.36 0.018 0.259 2.799 0.000 No.

path

1.529 0.648 2.36 0.018 0.259 2.799

COVID-illness Marital (1 = single 

vs. 0 = other)

−0.038 0.020 −1.87 0.061 −0.077 0.002 0.000 No.

path

−0.038 0.020 −1.87 0.061 −0.077 0.002

Coeff., non-standardized coefficient; SE, standard error; 95%CI, 95% confidence interval.
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be considered a limitation was the lack of discrimination of data 
taken in different periods since in Ecuador, there were times when 
there were high numbers of cases with a proven diagnosis, which 
forced the Emergency Operations Committee (COE by its Spanish 
acronym) of Ecuador to take strict isolation measures on several 
occasions. Finally, since this study is applied to the university 
population, schools and colleges would be  left aside. Following 
studies along these lines may involve the different educational cycles 
to have a complete distribution of the results in the country. These 
deficiencies can be counterbalanced in future studies to provide novel 
reports to the scientific community. However, we consider this work 
a starting point for creating preventive models against perceived 
stress in the university setting in the face of health emergencies.

6. Conclusion

We concluded that being a woman, the time spent in confinement, 
social isolation, living with more people in one environment, not 
assertively regulating emotions (expressive repression), and 
procrastinating activities increased the risk of suffering perceived 
stress during the COVID-19 pandemic. The underlying model of 
relationships between the study variables to predict the severity of 
perceived stress is the same in the Ecuadorian regions evaluated.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and 
approved by CEISH-UCACUE is the Human Beings Research Ethics 

Committee Catholic University of Cuenca. The patients/participants 
provided their written informed consent to participate in this study.

Author contributions

GR conducted the introduction and discussion of the study. RG 
developed the method and the results. RY, XC, JE, LR and JD recruited 
the data, reviewed and proofread the entire manuscript. All authors 
contributed to the article and approved the submitted version.

Funding

RG was supported by the ICREA-Academy-2021 award.

Acknowledgments

A special thanks from RG for having obtained the ICREA-
Academy-2021 award.

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.

References
 1. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological 

distress among Chinese people in the COVID-19 epidemic: implications and policy 
recommendations. Gen Psychiatry. (2020, 2020) 33:e100213. doi: 10.1136/
gpsych-2020-100213

 2. Song N, Cui G-L, Zeng Q-L. Genomic epidemiology of SARS-CoV-2 from 
mainland China with newly obtained genomes from Henan province. Front Microbiol. 
(2021) 12:673855. doi: 10.3389/fmicb.2021.673855

 3. Shen L, Bard JD, Triche TJ, Judkins AR, Biegel JA, Gai X. Whole-genome analysis 
of 6,000 SARS-CoV-2 isolates from the US reveals haplotype signatures and transmission 
patterns localized by state and country. Front Microbiol. (2020) 11:573430. doi: 10.3389/
fmicb.2020.573430

 4. Chen J, Hilt EE, Wu H, Jiang Z, Zhang Q, Wang J, et al. Epidemiological and 
genomic analysis of SARS-CoV-2 in 10 patients from a medium-sized city outside of 
Hubei. Front Public Health. (2020) 8:567621. doi: 10.3389/fpubh.2020.567621

 5. El Zowalaty ME, Järhult JD. From SARS to COVID-19: a previously unknown and 
pandemic-potential SARS-related coronavirus (SARS-CoV-2) infecting humans: demands 
a one-health approach. One Health. (2020) 9:100124. doi: 10.1016/j.onehlt.2020.100124

 6. Lotzin A, Acquarini E, Ajdukovic D, Ardino V, Böttche M, Bondjers K, et al. 
Stressors, coping and symptoms of adjustment disorder in the course of the COVID-19 
pandemic - study protocol of the European Society for Traumatic Stress Studies (ESTSS) 
pan-European study. Eu J Psychotraumatol. (2020) 11:1780832. doi: 
10.1080/20008198.2020.1780832

 7. Ciotti M, Ciccozzi M, Terrinoni A, Jiang WC, Wang CB, Bernardini S. The COVID-19 
pandemic. Crit Rev Clin Lab Sci. (2020) 57:365–88. doi: 10.1080/10408363.2020.1783198

 8. Campo-Arias A, Pedrozo-Cortés MJ, Pedrozo-Pupo JC. Scale of perceived stress 
related to the COVID-19 pandemic: an exploration of online psychometric performance. 
Colombian journal of. Psychiatry. (2020) 49:229–30. doi: 10.1016/j.rcp.2020.05.005

 9. García-Contreras R., Patricia Muñoz-Chavez J., Valle-Cruz D., Ruvalcaba-Gómez 
EA, Becerra-Santiago JA, Becerra JA. Teleworking in times of COVID-19. Some lessons 
for the public sector from emerging implementation during the pandemic period. The 
22nd annual international conference on digital government research, Omaha, NE, 
USA. (2021).

 10. Pfefferbaum B, North CS. Mental health and the COVID-19 pandemic. N Engl J 
Med. (2020) 383:510–2. doi: 10.1056/NEJMp2008017

 11. Hale T, Petherick A, Phillips T, Webster S. Variation in government responses to 
COVID-19 In: . Blavatnik School of Government Working Paper, 31, 2011-2020 (2020)

 12. Chew QH, Wei KC, Vasoo S, Chua HC, Sim K. Narrative synthesis of psychological 
and coping responses to emerging infectious disease outbreaks in the general population: 
practical considerations for the COVID-19 pandemic. Singapore Med J. (2020) 61:350–6. 
doi: 10.11622/SMEDJ.2020046

 13. Dong E, Du H, Gardner L. An interactive web-based dashboard to track 
COVID-19  in real time. Lancet Infect Dis. (2020) 20:533–4. doi: 10.1016/
S1473-3099(20)30120-1

https://doi.org/10.3389/fpsyt.2023.1202625
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.3389/fmicb.2021.673855
https://doi.org/10.3389/fmicb.2020.573430
https://doi.org/10.3389/fmicb.2020.573430
https://doi.org/10.3389/fpubh.2020.567621
https://doi.org/10.1016/j.onehlt.2020.100124
https://doi.org/10.1080/20008198.2020.1780832
https://doi.org/10.1080/10408363.2020.1783198
https://doi.org/10.1016/j.rcp.2020.05.005
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.11622/SMEDJ.2020046
https://doi.org/10.1016/S1473-3099(20)30120-1
https://doi.org/10.1016/S1473-3099(20)30120-1


Reivan Ortiz et al. 10.3389/fpsyt.2023.1202625

Frontiers in Psychiatry 09 frontiersin.org

 14. Ministry of Public Health. Coronavirus Ecuador: update on coronavirus cases in 
Ecuador, government of the republic of Ecuador, Quito, Ecuador. (2021). Available at: 
https://www.salud.gob.ec/actualizacion-de-casos-de-coronavirus-en-ecuador/

 15. Alava JJ, Guevara A. A critical narrative of Ecuador's preparedness and response 
to the COVID-19 pandemic. Public Health Practice. (2021) 2:100127. doi: 10.1016/j.
puhip.2021.100127

 16. Islam MS, Ferdous MZ, Potenza MN. Panic and general anxiety during the 
COVID-19 pandemic among the population of Bangladesh: a pilot online survey at the 
beginning of the outbreak. J Affect Disord. (2020) 276:30–7. doi: 10.1016/j.jad.2020.06.049

 17. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological 
responses and associated factors during the early stage of the coronavirus disease 2019 
(COVID-19) epidemic among the general population in China. Int J Environ Res Public 
Health. (2020) 17:1729. doi: 10.3390/ijerph17051729

 18. Godoy LD, Rossignoli MT, Delfino-Pereira P, Garcia-Cairasco N, de Lima Umeoka 
EH. A comprehensive overview of the neurobiology of stress: basic concepts and clinical 
implications. Front Behav Neurosci. (2018) 12:127. doi: 10.3389/fnbeh.2018.00127

 19. Bohlken J, Schömig F, Lemke MR, Pumpberger M, Riedel-Heller SG. COVID-19 
pandemic: healthcare workers' experience of stress: a brief current review. Psychiatr 
Prax. (2020) 47:190–7. doi: 10.1055/a-1159-5551

 20. Bolton D, Gillett G. The biopsychosocial model of health and disease: new 
philosophical and scientific developments. Cham: Nature Springer (2019).

 21. Asmundson GJG, Taylor S. Coronaphobia: fear and the 2019-nCoV outbreak. J 
Anxiety Disord. (2020) 70:102196. doi: 10.1016/j.janxdis.2020.102196

 22. Ranieri J, Guerra F, Cilli E, Caiazza I, Gentili N, Ripani B, et al. Damping effect of 
e-learning on generation Z college students: a study transversal during the second 
confinement by COVID-19 in Italy. Mediterranean J Clin Psychol. (2021) 9:1–17. doi: 
10.13129/2282-1619/mjcp-3051

 23. Esposito G, Passeggia R, Pepicelli G, Cannata A, Di Natale MR, Parlato F, et al. 
Supporting college students during the pandemic: a study on the effectiveness of a 
mentalizing online group counseling. Mediterranean J Clin Psychol. (2023) 11:1–26. doi: 
10.13129/2282-1619/mjcp-3705

 24. Ranieri J, Guerra F, Giacomo D. Predictive risk factors for post-traumatic stress 
symptoms among nurses during the acute outbreak of COVID-19 in Italy. Health Psychol 
Rep. (2021) 9:180–5. doi: 10.5114/hpr.2020.101249

 25. Lenzo V, Quattropani MC, Sardella A, Martino G, Bonanno GA. Depression, 
anxiety, and stress among healthcare workers during the COVID-19 outbreak and 
relationships with expressive flexibility and context sensitivity. Front Psychol. (2021) 
12:623033. doi: 10.3389/fpsyg.2021.623033

 26. Spinelli M, Lionetti F, Pastore M, Fasolo M. Parental stress and psychological 
problems of children in families facing the COVID-19 outbreak in Italy. Front Psychol. 
(2020) 11:1713. doi: 10.3389/fpsyg.2020.01713

 27. Extremera N. Coping with the stress caused by the COVID-19 pandemic: future 
research agenda based on emotional intelligence [(coping with the stress caused by the 
COVID-19 pandemic: future research agenda from emotional intelligence)]. J Soc 
Psychol. (2020) 35:631–8. doi: 10.1080/02134748.2020.1783857

 28. Retubog SLD, Ocampo ACG, Wang L. Taking control in the midst of chaos: 
emotion regulation during the COVID-19 pandemic. J Vocat Cond. (2020) 119:103440. 
doi: 10.1016/j.jvb.2020.103440

 29. Bernecker K, Job V. Too exhausted to go to bed: implicit theories of willpower and 
stress predict bedtime procrastination. Br J Psychol. (2020) 111:126–47. doi: 10.1111/
bjop.12382

 30. Ashraf M, Malik JA, Musharraf S. Academic stress predicted by academic 
procrastination among young adults: moderating role of resistance to peer influence. 
Liaquat Univ J Health Med Sci. (2019) 18:65–70. doi: 10.22442/jlumhs.191810603

 31. Preet K, Ahluwalia A. Professional procrastination student stress scale (GPS-9): a 
short and reliable measure of trait procrastination. Personal Individ Differ. (2019) 
146:26–33. doi: 10.1016/j.paid.2019.03.039

 32. Horn M, Wathelet M, Fovet T, Amad A, Vuotto F, Faure K, et al. Is COVID-19 
associated with post-traumatic stress disorder? J Clin Psychiatry. (2020) 82:9886. doi: 
10.4088/JCP.20m13641

 33. Watchtower C, Garcia L. Procrastination: theoretical review. J Res Psychol. (2019) 
22:363–78. doi: 10.15381/rinvp.v22i2.17435

 34. Lawal AM, Alhassan EO, Mogaji HO, Odoh IM, Essien EA. Differential effect of 
gender, marital status, religion, ethnicity, education, and employment status on mental 
health during the COVID-19 lockdown in Nigeria. Psychol Health Med. (2022) 27:1–12. 
doi: 10.1080/13548506.2020.1865548

 35. Ozamiz-Etxebarria N, Dosil-Santamaria M, Picaza-Gorrochategui M, Idoiaga-
Özdin S, Bayrak Özdin Ş. Levels and predictors of anxiety, depression and health anxiety 
during the COVID-19 pandemic in Turkish society: the importance of gender. Int J Soc 
Psychiatry. (2020) 66:504–11. doi: 10.1177/0020764020927051

 36. Khalid A, Zhang Q, Wang W, Ghaffari AS, Pan F. The relationship between 
procrastination, perceived stress, salivary alpha-amylase level, and parenting styles in 
first-year Chinese medical students. Res Psychol Behav Manag. (2019) 12:489–98. doi: 
10.2147/PRBM.S207430

 37. Belli L, Zingales N. Data protection and social emergency in Latin America: 
COVID-19, a stress test for democracy, innovation and regulation. Int Data Privacy Law. 
(2021) 11:1–2. doi: 10.1093/idpl/ipab006

 38. León-Manco RA, Agudelo-Suárez AA, Armas-Vega A, Figueiredo MC, Verdugo-
Paiva F, Santana-Pérez Y, et al. Perceived stress in dentists and dental students in Latin 
America and the Caribbean during mandatory social isolation measures due to the 
COVID-19 pandemic: a cross-sectional study. International environment magazine. Res 
Public Health. (2021) 18:5889. doi: 10.3390/ijerph18115889

 39. Silverio-Murillo A, Hoehn-Velasco L, Tirado AR, de la Miyar JRB. COVID-19 
blues: mental health-related google searches and blocks in Latin America. Soc Sci Med. 
(2021) 281:114040. doi: 10.1016/j.socscimed.2021.114040

 40. Muñoz N. COVID-19 in Latin America: a first look at mortality. Columbian Med. 
(2020) 51:e4366. doi: 10.25100/cm.v51i2.4366

 41. Hoffman SJ, Silverberg SL. Delays in responses to global disease outbreaks: lessons from 
H1N1, Ebola and Zika. Am J Public Health. (2018) 108:329–33. doi: 10.2105/
AJPH.2017.304245

 42. Kapata N, Ihekweazu C, Ntoumi F, Raji T, Chanda-Kapata P, Mwaba P, et al. Is 
Africa prepared to deal with the COVID-19 (SARS-CoV-2) epidemic? Lessons from 
previous outbreaks, ongoing pan-African public health efforts, and implications for the 
future. Int J Infect Dis. (2020) 93:233–6. doi: 10.1016/j.ijid.2020.02.049

 43. Llibre-Guerra JJ, Jiménez-Velázquez IZ, Llibre-Rodriguez JJ, Acosta D. The impact 
of COVID-19 on mental health in the Hispanic Caribbean region. Int Psychogeriatr. 
(2020) 32:1143–6. doi: 10.1017/S1041610220000848

 44. Wang X, Wu T, Oliveira LFS, Zhang D. Blade, watch, strategy, rescue and shield in 
the global biodefense system to protect public health and deal with incoming pandemics. 
Total Environ Sci. (2022) 822:153469. doi: 10.1016/j.scitotenv.2022.153469

 45. Kroese FM, De Ridder DT, Evers C, Adriaanse MA. Bedtime procrastination: 
introducing a new area of procrastination. Front Psychol. (2014) 5:611. doi: 10.3389/
fpsyg.2014.00611

 46. Ferrante G, Rossini PG, Rousset S, Ostacoli L, Piccinelli C, Carletto S, et al. 
The emotional side of the post-traumatic stress reaction during the COVID-19 
pandemic: an Italian survey. BMC Public Health. (2022) 22:333. doi: 10.1186/
s12889-022-12749-1

 47. Lasa-Aristu A, Delgado-Egido B, Holgado-Tello FP, Amor PJ, Domínguez-Sánchez 
FJ. Profiles of cognitive regulation of emotions and their association with emotional 
traits. Clinic Health. (2019) 30:33–9. doi: 10.5093/clysa2019a6

 48. Gross JJ, John OP. Individual differences in two processes of emotion regulation: 
implications for affect, relationships, and well-being. J Pers Soc Psychol. (2003) 
85:348–62. doi: 10.1037/0022-3514.85.2.348

 49. Cabello R, Salguero JM, Fernández-Berrocal P, Gross JJ. A Spanish adaptation of 
the emotional regulation questionnaire. Eur J Psychol Assess. (2013) 29:234–40. doi: 
10.1027/1015-5759/a000150

 50. Cohen S, Kamarck T, Mermelstein R. Perceived stress scale In: S Cohen, RC 
Kessler and LU Gordon, editors. Measuring stress: a guide for health and social scientists. 
New York: Oxford University Press (1994)

 51. Choi JN, Moran SV. Why not procrastinate? Development and validation of a new 
scale of active procrastination. J Soc Psychol. (2009) 149:195–212. doi: 10.3200/
SOCP.149.2.195-212

 52. Hur J, Chang MC. Usefulness of an online preliminary questionnaire under the 
COVID-19 pandemic. J Med Syst. (2020) 44:1–2. doi: 10.1007/s10916-020-01586-7

 53. StataCorp. Stata statistical software: Version 17. College Station, TX: Stata Press 
(StataCorp LLC) publication (2021).

 54. Kline RB. Principles and practice of structural equation modeling. 2nd ed. New York: 
The Guilford Press (2005).

 55. MacCallum RC, Austin JT. Applications of the structural equation model in 
psychological research. Annu Rev Psychol. (2000) 51:201–26. doi: 10.1146/annurev.
psych.51.1.201

 56. Barrett P. Structural equation modeling: adjudication of model fit. Personal Individ 
Differ. (2007) 42:815–24. doi: 10.1016/j.paid.2006.09.018

 57. Dragan M, Grajewski P, Shevlin M. Adjustment disorder, traumatic stress, 
depression and anxiety in Poland during an early phase of the COVID-19 pandemic. 
Eur J Psychotraumatol. (2021) 12:1860356. doi: 10.1080/20008198.2020.1860356

 58. Finner H, Roters M. On the false discovery rate and expected type I errors. Biom 
J. (2001) 43:985–1005. doi: 10.1002/1521-4036(200112)43:8<985::AID-BIMJ985>3.0. 
CO;2-4

 59. Kubo T, Sugawara D, Masuyama A. The effect of ego resilience and COVID-19 
related stress on mental health among the Japanese population. Personal Individ Differ. 
(2021) 175:110702. doi: 10.1016/j.paid.2021.110702

 60. Abbe A, Tkach C, Lyubomirsky S. The art of living by people willing to be happy. 
J Happiness Stud. (2003) 4:385–404. doi: 10.1023/B:JOHS.0000005769.54611.3c

 61. Taylor KL, Simpson S Jr, Jelinek GA, Neate SL, De Livera AM, Brown CR, et al. 
Longitudinal associations of modifiable lifestyle factors with positive depression 
screening over 2.5 years in an international cohort of people living with multiple 
sclerosis. Front Psychiatry. (2018) 9:526. doi: 10.3389/fpsyt.2018.00526

https://doi.org/10.3389/fpsyt.2023.1202625
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.salud.gob.ec/actualizacion-de-casos-de-coronavirus-en-ecuador/
https://doi.org/10.1016/j.puhip.2021.100127
https://doi.org/10.1016/j.puhip.2021.100127
https://doi.org/10.1016/j.jad.2020.06.049
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3389/fnbeh.2018.00127
https://doi.org/10.1055/a-1159-5551
https://doi.org/10.1016/j.janxdis.2020.102196
https://doi.org/10.13129/2282-1619/mjcp-3051
https://doi.org/10.13129/2282-1619/mjcp-3705
https://doi.org/10.5114/hpr.2020.101249
https://doi.org/10.3389/fpsyg.2021.623033
https://doi.org/10.3389/fpsyg.2020.01713
https://doi.org/10.1080/02134748.2020.1783857
https://doi.org/10.1016/j.jvb.2020.103440
https://doi.org/10.1111/bjop.12382
https://doi.org/10.1111/bjop.12382
https://doi.org/10.22442/jlumhs.191810603
https://doi.org/10.1016/j.paid.2019.03.039
https://doi.org/10.4088/JCP.20m13641
https://doi.org/10.15381/rinvp.v22i2.17435
https://doi.org/10.1080/13548506.2020.1865548
https://doi.org/10.1177/0020764020927051
https://doi.org/10.2147/PRBM.S207430
https://doi.org/10.1093/idpl/ipab006
https://doi.org/10.3390/ijerph18115889
https://doi.org/10.1016/j.socscimed.2021.114040
https://doi.org/10.25100/cm.v51i2.4366
https://doi.org/10.2105/AJPH.2017.304245
https://doi.org/10.2105/AJPH.2017.304245
https://doi.org/10.1016/j.ijid.2020.02.049
https://doi.org/10.1017/S1041610220000848
https://doi.org/10.1016/j.scitotenv.2022.153469
https://doi.org/10.3389/fpsyg.2014.00611
https://doi.org/10.3389/fpsyg.2014.00611
https://doi.org/10.1186/s12889-022-12749-1
https://doi.org/10.1186/s12889-022-12749-1
https://doi.org/10.5093/clysa2019a6
https://doi.org/10.1037/0022-3514.85.2.348
https://doi.org/10.1027/1015-5759/a000150
https://doi.org/10.3200/SOCP.149.2.195-212
https://doi.org/10.3200/SOCP.149.2.195-212
https://doi.org/10.1007/s10916-020-01586-7
https://doi.org/10.1146/annurev.psych.51.1.201
https://doi.org/10.1146/annurev.psych.51.1.201
https://doi.org/10.1016/j.paid.2006.09.018
https://doi.org/10.1080/20008198.2020.1860356
https://doi.org/10.1002/1521-4036(200112)43:8<985::AID-BIMJ985>3.0.CO;2-4
https://doi.org/10.1002/1521-4036(200112)43:8<985::AID-BIMJ985>3.0.CO;2-4
https://doi.org/10.1016/j.paid.2021.110702
https://doi.org/10.1023/B:JOHS.0000005769.54611.3c
https://doi.org/10.3389/fpsyt.2018.00526


Reivan Ortiz et al. 10.3389/fpsyt.2023.1202625

Frontiers in Psychiatry 10 frontiersin.org

 62. Bush NR, Wakschlag LS, LeWinn KZ, Hertz-Picciotto I, Nozadi SS, Pieper S, et al. 
Family background, neurodevelopmental risk, and environmental influences on the ECHO 
initiative: looking back and moving forward. Front Psych. (2020) 11:547. doi: 10.3389/
fpsyt.2020.00547

 63. Bermejo-Martins E, Luis EO, Sarrionandia A, Martínez M, Garcés MS, Oliveros 
EY, et al. Different responses to stress, health practices, and self-care during the 
COVID-19 lockdown: a stratified analysis. Int J Environ Res Public Health. (2021) 
18:2253. doi: 10.3390/ijerph18052253

 64. Díaz-Sánchez JP, Obaco M, Romaní J. Measurement of overcrowding in 
households with children: official thresholds vs. real in the Ecuadorian case. Investig 
Child Indicat. (2022) 15:383–98. doi: 10.1007/s12187-021-09892-3

 65. Vallejo-Janeta AP, Morales-Jadan D, Freire-Paspuel B, Lozada T, Cherrez-
Bohorquez C, Garcia-Bereguiain MA, et al. COVID-19 outbreaks in shelters for women 
victims of gender violence in Ecuador. Int J Infect Dis. (2021) 108:531–6. doi: 10.1016/j.
ijid.2021.06.012

 66. Asanov I, Flores F, McKenzie D, Mensmann M, Schulte M. Remote learning, time 
use, and mental health of Ecuadorian high school students during the COVID-19 
quarantine. World Dev. (2021) 138:105225. doi: 10.1016/j.worlddev.2020.105225

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

 68. de la Fuente J. A protection route analysis model and risk factors for university 
academic stress: psychoeducational analysis and implications in the COVID-19 
emergency. Front Psychol. (2021) 12:562372. doi: 10.3389/fpsyg.2021.562372

 69. Di Giacomo D, Martelli A, Guerra F, Cielo F, Ranieri J. Mediating effect of 
affinity for e-learning in mental health: buffering strategy for the resilience of 
university students. Int J Environ Res Public Health. (2021) 18:7098. doi: 10.3390/
ijerph18137098

 70. Hammen C. Stress and depression. Annu Rev Clin Psychol. (2005) 1:293–319. doi: 
10.1146/annurev.clinpsy.1.102803.143938

 71. Bhatt S, Nagappa AN, Patil CR. Role of oxidative stress in depression. Drug Discov 
Today. (2020) 25:1270–6. doi: 10.1016/j.drudis.2020.05.001

 72. Kheirbek MA, Klemenhagen KC, Sahay A, Hen R. Neurogenesis and 
generalization: a new approach to stratify and treat anxiety disorders. Nat Neurosci. 
(2012) 15:1613–20. doi: 10.1038/nn.3262

 73. Sullivan GM, Coplan JD, Kent JM, Gorman JM. The noradrenergic system in 
pathological anxiety: a focus on panic with relevance to generalized anxiety and phobias. 
Biol Psychiatry. (1999) 46:1205–18. doi: 10.1016/S0006-3223(99)00246-2

 74. Collimore KC, Carleton RN, Hofmann SG, Asmundson GJ. Posttraumatic stress 
and social anxiety: the interaction of traumatic events and interpersonal fears. Depress 
Anxiety. (2010) 27:1017–26. doi: 10.1002/da.20728

 75. Davidson JR. Use of benzodiazepines in social anxiety disorder, generalized 
anxiety disorder, and posttraumatic stress disorder. J Clin Psychiatry. (2004) 65:29–33.

 76. Stiglmayr CE, Ebner-Priemer UW, Bretz J, Behm R, Mohse M, Lammers CH, et al. 
Dissociative symptoms are positively related to stress in borderline personality disorder. 
Acta Psychiatr Scand. (2008) 117:139–47. doi: 10.1111/j.1600-0447.2007.01126.x

 77. Klatzkin RR, Gaffney S, Cyrus K, Bigus E, Brownley KA. Stress-induced eating in 
women with binge-eating disorder and obesity. Biol Psychol. (2018) 131:96–106. doi: 
10.1016/j.biopsycho.2016.11.002

 78. Wierenga CE, Lavender JM, Hays CC. The potential of calibrated fMRI in the 
understanding of stress in eating disorders. Neurobiol Stress. (2018) 9:64–73. doi: 
10.1016/j.ynstr.2018.08.006

 79. Sinha R. The role of stress in addiction relapse. Curr Psychiatry Rep. (2007) 
9:388–95. doi: 10.1007/s11920-007-0050-6

 80. Goeders NE. The impact of stress on addiction. Eur Neuropsychopharmacol. (2003) 
13:435–41. doi: 10.1016/j.euroneuro.2003.08.004

 81. Briand LA, Blendy JA. Molecular and genetic substrates linking stress and 
addiction. Brain Res. (2010) 1314:219–34. doi: 10.1016/j.brainres.2009.11.002

 82. Moroianu LA, Moroianu M, Toma A, Barbu RE, Ardeleanu V, Nitoi LC. 
Psychopathology in patients diagnosed with SARS COV 2: Brief report. Mediterranean 
J Clin Psychol. (2021) 9:1. doi: 10.6092/2282-1619/mjcp-2982

 83. Unda-López A, Osejo-Taco G, Vinueza-Cabezas A, Paz C, Hidalgo-Andrade P. 
Procrastination during the COVID-19 pandemic: a scoping review. Behav Sci. (2022) 
12:38. doi: 10.3390/bs12020038

 84. Melgaard J, Monir R, Lasrado LA, Fagerstrøm A. Academic procrastination and 
online learning during the COVID-19 pandemic. Comput Proc. (2022) 196:117–24. doi: 
10.1016/j.procs.2021.11.080

 85. Marco-Ahulló A, Villarrasa-Sapiña I, Monfort-Torres G. Descriptive study on 
gender differences in academic stress derived from the COVID-19 context in a Spanish 
university population. Challenges. (2022) 43:845–51. doi: 10.47197/retos.v43i0.88968

 86. Santomauro DF, Herrera AMM, Shadid J, Zheng P, Ashbaugh C, Pigott DM, et al. 
Global prevalence and burden of depressive and anxiety disorders in 204 countries and 
territories in 2020 due to the COVID-19 pandemic. Lancet. (2021) 398:1700–12. doi: 
10.1016/S0140-6736(21)02143-7

 87. Peixoto EM, Pallini AC, Vallerand RJ, Rahimi S, Silva MV. The role of passion for 
studies on academic procrastination and mental health during the COVID-19 pandemic. 
Soc Psychol Educ. (2021) 24:877–93. doi: 10.1007/s11218-021-09636-9

 88. Romash I. The nature of the manifestation of procrastination, level of anxiety and 
depression in medical students in a period of altered psycho-emotional state during 
forced social distancing because of pandemic COVID-19 and its impact on academic 
performance. Mental Health. (2020) 4:6–11. doi: 10.32437/mhgcj.v4i2.92

 89. Freyhofer S, Ziegler N, de Jong EM, Schippers MC. Depression and anxiety in times of 
COVID-19: how coping strategies and loneliness relate to mental health outcomes and 
academic performance. Front Psychol. (2021) 12:682684. doi: 10.3389/fpsyg.2021.682684

 90. AlAteeq DA, Aljhani S, AlEesa D. Perceived stress among students in virtual 
classrooms during the COVID-19 outbreak in KSA. J Taibah Univ Med Sci. (2020) 
15:398–403. doi: 10.1016/j.jtumed.2020.07.004

 91. Suárez-Rico BV, Estrada-Gutierrez G, Sánchez-Martínez M, Perichart-Perera O, 
Rodríguez-Hernández C, González-Leyva C, et al. Prevalence of depression, anxiety, 
and perceived stress in postpartum Mexican women during the COVID-19 lockdown. 
Int J Environ Res Public Health. (2021) 18:4627. doi: 10.3390/ijerph18094627

 92. Di Fronso S, Costa S, Montesano C, Di Gruttola F, Ciofi EG, Morgilli L, et al. The effects 
of COVID-19 pandemic on perceived stress and psychobiosocial states in Italian athletes. Int 
J Sport Exercise Psychol. (2022) 20:79–91. doi: 10.1080/1612197X.2020.1802612

 93. Masjoudi M, Aslani A, Seifi M, Khazaeian S, Fathnezhad-Kazemi A. Association 
between perceived stress, fear and anxiety of COVID 19 with self-care in pregnant 
women: a cross-sectional study. Psychol Health Med. (2022) 27:289–300. doi: 
10.1080/13548506.2021.1894344

https://doi.org/10.3389/fpsyt.2023.1202625
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.3389/fpsyt.2020.00547
https://doi.org/10.3389/fpsyt.2020.00547
https://doi.org/10.3390/ijerph18052253
https://doi.org/10.1007/s12187-021-09892-3
https://doi.org/10.1016/j.ijid.2021.06.012
https://doi.org/10.1016/j.ijid.2021.06.012
https://doi.org/10.1016/j.worlddev.2020.105225
https://doi.org/10.3389/fpsyg.2020.591797
https://doi.org/10.3389/fpsyg.2021.562372
https://doi.org/10.3390/ijerph18137098
https://doi.org/10.3390/ijerph18137098
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938
https://doi.org/10.1016/j.drudis.2020.05.001
https://doi.org/10.1038/nn.3262
https://doi.org/10.1016/S0006-3223(99)00246-2
https://doi.org/10.1002/da.20728
https://doi.org/10.1111/j.1600-0447.2007.01126.x
https://doi.org/10.1016/j.biopsycho.2016.11.002
https://doi.org/10.1016/j.ynstr.2018.08.006
https://doi.org/10.1007/s11920-007-0050-6
https://doi.org/10.1016/j.euroneuro.2003.08.004
https://doi.org/10.1016/j.brainres.2009.11.002
https://doi.org/10.6092/2282-1619/mjcp-2982
https://doi.org/10.3390/bs12020038
https://doi.org/10.1016/j.procs.2021.11.080
https://doi.org/10.47197/retos.v43i0.88968
https://doi.org/10.1016/S0140-6736(21)02143-7
https://doi.org/10.1007/s11218-021-09636-9
https://doi.org/10.32437/mhgcj.v4i2.92
https://doi.org/10.3389/fpsyg.2021.682684
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.3390/ijerph18094627
https://doi.org/10.1080/1612197X.2020.1802612
https://doi.org/10.1080/13548506.2021.1894344

	A predictive model of perceived stress during the first wave of the COVID-19 pandemic in university students Ecuadorians
	1. Introduction
	2. Method
	2.1. Participants
	2.2. Instruments
	2.3. Process

	3. Data analysis
	4. Results
	4.1. Sample characteristics
	4.2. Mechanisms that explain the level of perceived stress during confinement: trajectory analysis

	5. Discussion
	5.1. Strengths
	5.2. Limitations

	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

